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The assignment 

Testing the wood pellet fired hydronic heater, model Pellematic 56 in accordance with test 

method ASTM 2618-13, CSA B415.1-10 and ASTM 2515-11 for compliance with 

EPA 40 CFR Part 60, March 16, 2015. The test shall be performed at category I only, and the 

test is a basis for renewal of the certificate of compliance. The complete test of the pellet boiler 

Pellematic 56 refers to test report 9P07425-1A and 9P07425-1B dated February 18, 2020 and 

revised September 2, 2021. 

Item for testing 

The item tested a hydronic heater– type Pellematic 56 with serial nr.: XUTO2092, date of 

production 01/2025 and manufactured by Maine Energy Systems, USA. The hydronic heater 

arrived at RISE on 24th February 2025. The hydronic heater had been pre-conditioned by the 

manufacturer and was therefore in used condition.  

The test at Category I was conducted 5th March 2025. 

This test report relates only to the actual item tested.  

Technical description 

Pellets are charged either manually or via the suction system from the storage location into the 

hopper and from there via the backfire safety device to the drop stage. The burner auger 

transports the pellets to the burner plate where the heater rod heats them until they ignite. The 

ignition is monitored on the basis of the combustion chamber temperature and switches off 

once the pellets have ignited. The fuel and combustion air volume are automatically controlled 

by the combustion temperature and modulation level and the vacuum in the combustion 

chamber is controlled by means of the flue gas fan and burner fan. The heat exchanger is 

cleaned automatically with the cyclically activated cleaning spring in the heat exchanger. The 

ash is collected underneath the burner plate, and is transported by the ash auger into the ash 

bin. 

The wood pellet fired hydronic heater Pellematic 56 is intended for indoor installation. 

Informative material supplied 

Two manuals were delivered from the manufacturer: 
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- Operating manual, Pellet heating with auger delivery or vacuum suction system for the 

end user. AutoPellet PES 20, 22, 32, 56. Version: FA_V3.10  

- Installation manual – Pellet heating with vacuum suction system type AutoPellet PES 

56, MESys V1.1 Version valid from 03/2025. 

Test arrangement 

The hydronic heater was connected to the test rig according to method ASTM E2618-13. The 

chimney was connected to a dilution tunnel (see appendix 11).  

The chimney diameter was 150 mm (5.9 in.), with a height of about 5 m (197 in.) above the 

upper surface of the scale. The dilution tunnel diameter was 160 mm (6.3 in.). 

The manufacturer conducted a pre-test burning of 50 hours to condition the unit before testing 

(see appendix 15). The wood pellet hydronic heater Pellematic 56 is a non-catalytic appliance.  

Test procedure 

Testing was carried out at/by RISE Department for Energy and Resources 5th February 2025 in 

accordance with EPA regulations 40 CFR Part 60 subpart QQQQ. Testing was performed 

according to ASTM 2618-13 and ASTM 2515-11at category I only.  

Calculation of the average overall thermal efficiency (ηSLM ) was done in accordance with 

Canadian standard CSA B415.1-10, clause 13.7 except for 13.7.2 (e), (f), (g), and (h) where 

the following average fuel properties for oak were used: C = 50.0 %, H = 6.6 %, O = 43.2 %, 

Ash = 0.2 %. The higher heating value (HHV) 8600 Btu/lb (19.99 MJ/kg) and the lower 

heating value (LHV) 7988 Btu/lb (18.567 MJ/kg) were used when calculating the efficiencies. 

CO, CO2 and O2 emissions were measured continuously in the chimney during the test period. 

Emissions of CO in g/min were calculated according to the Canadian standard CSA B415.1-10 

clause 13.9 (using the spreadsheet in annex F, CSA B415.1-10). 

Calibration of CO and CO2 was performed with two different concentrations of gas (see 

appendix 8, page 1). 

The test fuel used was manufactured by Danubia Wood Trading GmbH, Vienna Austria and is 

classified as EN plus pellet and A1 according to ISO 17225-2. The fuel was delivered in 15 kg 

plastic bags. See fuel analyse in appendix 14.  

Leakage checks of the particulate sampling trains were carried out before and after the tests 

(see appendix 4). 

Instead of the thermopile on the load side of the heat exchanger one pair of PT-100 sensors 

were used to measure the temperatures. This was communicated with EPA by email 

(17/05/2016) and was approved. The PT-100 sensor has a higher accuracy and a higher 

sensitivity compared to the thermocouple. 

Three sample trains were used in the dilution tunnel, two parallel trains and one train for the 

one hour emission. 

The appliance was in operation at the specified draw rate two hours before the test started. The 

test period lasted for 4 hours at category I according to method E2618-13 clause 12.3.3.  

The instructions of the manual was followed when operating the boiler. 

A representative from the company Ökofen, Austria was present as observer during the test.  
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Summary of the test at category I 

 

   T2 min ET E E      
 

E g/hr E g/kg ηdel ηSLM 

Cate-

gory  
Run 
No  

Load % 
Capacity  

Min 
return 
water 
temp 

Total PM 
emissions  

PM 
output 
based  

PM 
output 
based  

PM rate PM factor Delivered 
efficiency 

Stack 
loss 

efficien
cy 

   °F g  lb/mmBtu 
out g/MJ g/hr g/kg  % % 

I 1 ≤ 15 127 0.47 0.0093 0.004 0.118 0.067 84.5 88.1 

 

Comments and observations 

The wood pellet hydronic heater Pellematic 56 manufactured by Maine Energy Systems, USA 

meets the step 2 requirement 2020 for PM emissions in EPA 40 CFR Part 60 of 0.10 lb/mmBtu 

heat output (average) and at each individual test rate. 

The test result showed that the emission of particulate matter was below 0.090 lb/mmBtu.  

No anomalies were detected during the test and the test at category I is found to be valid. 

The model Pellematic 56 is safety tested by OMNI –Test Laboratories, Inc (report no. 

0444PB0095).  

The tested model has a rated output of 191,000 Btu/hr (56 kW).  

This test report shall not be reproduced except in full, without the written approval of the test 

laboratory. 

Quality assurance 

RISE Research Institute of Sweden AB is accredited according to ISO/IEC 17025 as well as 

accredited by EPA as a test lab to perform tests according to EPA 40 CFR Part 60 subpart 

QQQQ. 

 

 

RISE Research Institutes of Sweden AB 
Department Infrastructure concrete – Infrastructure Development 

Performed by Examined by 

__Signature_1 __Signature_2 

Henrik Persson 

Test engineer 

Johan Kirkfjell 

Director 
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Appendices 

Appendix 1 Identification 

Appendix 2 Results 

Appendix 3 Dilution tunnel traverse measurements 

Appendix 4 Sampling equipment leakage check 

Appendix 5 Proportional rate variation 

Appendix 6 Filter, gasket and rinse weights 

Appendix 7 Technician notes including pre-burn information 

Appendix 8 Instrument and uncertainties 

Appendix 9 Test setup 

Appendix 10 Calibrations 

Appendix 11 Calculations 

Appendix 12 CSA B415.1-10 results 

Appendix 13 Fuel analyse 

Appendix 14 Conditioning data 

Appendix 15 Raw data including pre-burn 

Appendix 16 Manuals 
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Identification 

     

Figure 1a. Pellematic 56 

 

      

Figure 1b. boiler in test rig and measurement installation and setup  
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Figure 1 c. boiler software 

   

Figure 1 d. boiler sealing after test 

 

Technical data 

A summary of the technical data is shown in table 1. 

Table 1. Technical data 

Nominal output, Btu/h (kW) 191,000 (56) 

Gross weight empty, lbs (kg) 1120 (508) 

Water content, gal (l) 30.6 (116) 

Dimensions, (height x depth x width), inch 

(mm) 

61 x 39 x 51 

(1555 x 990 x 1297) 

Electrical connection 

 208 to 240 VAC, 

single phase, 60 Hz, 

15 amp 

Software version V3.10d 10072020 
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Results  

Table 2 show the test results for the hydronic heater Pellematic 56 at category I.  

Table 2. Test results at Category I  

 Unit 
Category I 

Run 1 

Test date  05/03/2025 

Atmospheric pressure 
mm Hg 

(hPa) 

740 

(987) 

Test duration minute 240 

Absolute average gas static 

pressure in dilution tunnel 
mm Hg 740 

Average velocity in dilution 

tunnel 
m/s 7.3 

Average gas tunnel temperature 

(at Pitot tube) 
°F (°C) 72 (22) 

Average temperature at PM filter, 

sampling train 1 
°F (°C) 70 (21) 

Average temperature at PM filter, 

sampling train 2  
°F (°C) 70 (21) 

Average temperature at PM filter, 

1 hr sampling train  
°F (°C) (20) 

Flue gas temp (chimney) °F (°C) 160 (71) 

   

Average temperature of the 

appliance and water at start of the 

test 

°F (°C) 145 (63) 

Average temperature of the 

appliance and water at the end of 

the test 

°F (°C) 141 (61) 

Average temperature of return 

water as it enters the appliance  
°F (°C) 127 (53) 

Average temperature of supply 

water as it leaves the appliance 
°F (°C) 158 (70) 

Average inlet temperature load 

side of the heat exchanger 
°F (°C) 102 (39) 

Average outlet temperature load 

side of the heat exchanger 
°F (°C) 133 (56) 

   

Test load as fired lb (kg) 16.75 (7.60) 

Fuel moisture content on dry 

basis 
% 8.6 

Diameter of pellet mm 6 

   

Water flow rate load side 
gal/min 

(l/min) 

1.88    

(7.10) 

Heat output (load side) 
Btu/hr 

(kW) 

28,379   

(8.3) 

Efficiency delivered (HHV) % 84.5 

Efficiency delivered (LHV) % 91.0 

Stack loss efficiency (HHV)1 % 88.1 
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 Unit 
Category I 

Run 1 

CO (mean value) mole-ppm 200 

CO (mean value) mole-% 0.0200 

CO2 (mean value) mole-% 12.6 

O2, (mean value) mole-% 7.8 

CO, (mean)  g/min 0.052 

   

Room air blank filter  mg 0.0 

Total amount of particulate 

matter collected in dilution 

tunnel, sampling train 1 

g 0.025 

Total amount of particulate 

matter collected in dilution 

tunnel, sampling train 2 

g 0.041 

Total amount of particulate 

matter collected in dilution 

tunnel, 1 hr sampling train 

g 0.026 

Average gas flow rate in dilution 

tunnel 
dscm/min 8.39 

Absolute average dry gas meter 

temperature, sampling train 1 
K 293 

Absolute average dry gas meter 

temperature, sampling train 2 
K 293 

Absolute average dry gas meter 

temperature, 1 hr sampling train 
K 295 

Volume of gas sample measured 

corrected to standard conditions, 

sampling train 1 

dscm 1.4120 

Volume of gas sample measured 

corrected to standard conditions, 

sampling train 2 

dscm 1.4124 

Volume of gas sample measured 

corrected to standard conditions, 

1 hr sampling train 

dscm 0.8500 

Volume of room air gas sample 

measured corrected to standard 

conditions 

dscm 1.2498 

Difference of PM between the 

two sampling trains and train 

precisions (in brackets)  

g/kgdry 

(%) 

0.03 

(24)3 

1 Stack loss efficiency calculated according to CSA B415.1-10. 

2 CO emission in g/min calculated according to B415.1-10. 

3 The requirement in ASTM 2515-11 for the difference between the two sampling trains are 

maximum 0.5 g/kg dry fuel or 7,5 % of total emissions from the average total emissions. 

 

 

Table 3 below show the results from category I test.  
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Table 3. Test condition summary 

      Θ      
 

Wfuel MCave Qin Qout 

Category 
Run 
No 

Load % 
Capacity  

Target 
Load  

Actual 
Load 

Actual 
Load  

Test 
Duration  

Wood 
Weight as-

fired 

Wood 
Moisture 

Heat 
Input  

Heat 
Output 

   Btu/hr Btu/hr 
% of 
max 

hrs  lb  % DB Btu Btu  

I 1 ≤ 15 
≤ 

28,650 
28,020 14.7 4.0 16.75 8.6 132,630 112,080 

 

Table 4. Test results summary 

   T2 min ET E E      
 

E g/hr E g/kg ηdel ηSLM 

Category  
Run 
No  

Load % 
Capacity  

Min 
return 
water 
temp 

Total PM 
emissions  

PM 
output 
based  

PM 
output 
based  

PM rate PM factor Delivered 
efficiency 

Stack 
loss 

efficien
cy 

   °F g  lb/mmBtu 
out g/MJ g/hr g/kg  % % 

I 1 ≤ 15 127 0.47 0.0093 0.004 0.118 0.067 84.5 88.1 

 

 

Table 5 show the PM emissions from the first hour of measurement measured (train 3 probe 3). 

 

Table 5. First hour of emission 

Category 
1st hour emissions 

(g/hr) 

1st hour emissions 

(lb/mmBtu) 

I  Run 1 0.15 0.008 

 

 

 

 

 

 

 

 

Figure 2 show the heat output (load side) in Btu/hr during the test at category I. 
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Figure 2. Heat output Category I run 1   
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Dilution tunnel velocity traverse measurement 

The dilution tunnel inside diameter was 160 mm (6.3 inch) and cross sectional area was       

0.02 m2 ( 0.22 ft2). The Fp factor has been included in the calculations of the particulate results. 

Dilution tunnel measurement for category I  

Table 6. Dilution tunnel traverse Category I 

Traverse point 
% of diameter   

(160 mm) 

Temperature, 

°C  

Velocity, 

m/s 

Y1 6.7 32.0 7.0 

Y2 25.0 32.0 7.6 

Centre 50.0 31.9 8.0 

Y3 75.0 29.0 7.8 

Y4 93.3 29.0 6.8 

X1 6.7 31.9 7.0 

X2 25.0 32.0 7.6 

Centre 50.0 31.5 8.0 

X3 75.0 32.0 7.8 

X4 93.3 32.0 6.6 

Vstrav, average (Y + X)  - -  

Vscent, average (Centre) - -  

Fp = 
Vstrav

Vscent
  = 

7.28

8.01
 = 0.9090 

 

. 
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Sampling equipment leakage check 

The leakage check of the sampling trains were performed at a vacuum of 380 mm Hg (0.5 bar). 

This vacuum was not exceeded during the test periods   

Table 7. Category I run 1 

 Leakage rate, m3/min Requirement, 0.0003 m3/min 

 Pre-test Post-test  

Sampling train 1 0.00025 0.00028 OK 

Sampling train 2 0.00025 0.00025 OK 

Sampling train 3 0.00020 0.00028 OK 

Ambient train 0.00010 0.00010 OK 
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Proportional rate variation 

Table 8 shows the proportional rate variation of the sampling trains.  

 

Table 8a. Category I run 1 sampling train 1 

 

 

Table 8b. Category I run  sampling train 2  

 

 

 

 

PROBE 1, Cat 1, run 1, 05-03-2025

i 1 i 2 i 4 i 5 i 6 i 7 i 8 i 9 i 10 i 11 i 12 i 13 i 14 i 15 i 16 i 17 i 18 i 19 i 20 i 21 i 22 i 23 i 24 i 25

Time total, minute Θ 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00 240,00

Gas meter volume of gas sample during 10 

min interval, m3
Vmi 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,06 0,06 0,06 0,06 0,06 0,06 0,07 0,06 0,06 0,06 0,06 0,06 0,06 0,06

Average gas velocity in tunnel, m/s Vs 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040 8,040

Absolute average dry gas meter 

temperature, K Tm 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182 293,182

Absolute average gas temperature in tunnel 

during 10 minute interval, K (pitot) Ts i 295,38 295,40 295,38 295,35 295,31 295,31 295,25 295,22 295,22 295,15 295,15 295,13 295,09 295,08 295,13 295,14 295,13 295,11 295,05 295,01 294,99 294,94 294,98 294,92

Volume of gas sample total, m3
Vm 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42 1,42

Average gas velocity in tunnel for 10 min 

interval, m/s Vs i 8,03 8,03 8,03 8,04 8,05 8,04 8,05 8,04 8,05 8,05 8,06 8,05 8,05 8,06 8,06 8,06 8,06 8,02 8,00 8,00 8,00 8,01 8,04 8,04

Absolute average gas temperature in tunnel 

(pitot), K Ts 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16 295,16

Absolute average dry gas meter temperature 

during 10 minute interval, K (probe i) Tmi 292,85 292,86 292,90 292,93 292,97 293,00 293,04 293,09 293,12 293,15 293,19 293,22 293,24 293,27 293,30 293,32 293,34 293,36 293,37 293,36 293,37 293,37 293,37 293,37

Actual time when reading, minute Θi 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

Results 90 90 90 90 90 90 90 90 90 91 95 101 108 109 108 109 110 108 108 108 107 109 109 108

Requirement 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110

Fail/ok OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

Requirement 2 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120

PROBE 2, Cat I, run 1, 05-03-2025

Probe2 Probe2 Probe2 Probe2 Probe2 Probe2 Probe2 Probe2 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3 Probe 3

i 1 i 2 i 4 i 5 i 6 i 7 i 8 i 9 i 10 i 11 i 12 i 13 i 14 i 15 i 16 i 17 i 18 i 19 i 20 i 21 i 22 i 23 i 24 i 25

Time total, minute Θ 240,00 240,00 240,00 240,00 240,00 240,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00 60,00

Gas meter volume of gas sample during 10 

min interval, m3
Vmi 0,06 0,05 0,06 0,05 0,06 0,06 0,33 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05

Average gas velocity in tunnel, m/s Vs 8,040 8,040 8,040 8,040 8,040 8,040 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038 8,038

Absolute average dry gas meter temperature, 

K Tm 293,151 293,151 293,151 293,151 293,151 293,151 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952 292,952

Absolute average gas temperature in tunnel 

during 10 minute interval, K (pitot) Ts i 295,38 295,40 295,38 295,35 295,31 295,31 295,34 295,22 295,22 295,15 295,15 295,13 295,09 295,08 295,13 295,14 295,13 295,11 295,05 295,01 294,99 294,94 294,98 294,92

Volume of gas sample total, m3
Vm 1,47 1,47 1,47 1,47 1,47 1,47 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32 0,32

Average gas velocity in tunnel for 10 min 

interval, m/s Vs i 8,03 8,03 8,03 8,04 8,05 8,04 8,04 8,04 8,05 8,05 8,06 8,05 8,05 8,06 8,06 8,06 8,06 8,02 8,00 8,00 8,00 8,01 8,04 8,04

Absolute average gas temperature in tunnel 

(pitot), K Ts 295,16 295,16 295,16 295,16 295,16 295,16 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36 295,36

Absolute average dry gas meter temperature 

during 10 minute interval, K (probe i) Tmi 292,92 292,92 292,93 292,96 292,98 293,00 292,96 293,07 293,10 293,13 293,15 293,17 293,19 293,21 293,23 293,24 293,25 293,28 293,29 293,30 293,30 293,31 293,32 293,33

Actual time when reading, minute Θi 10 10 10 10 10 10 70 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9,9999 10,0001 10

Results 92 83 92 90 90 90 90 90 91 91 90 90 90 90 90 90 90 91 90 90 90 90 90 90

Requirement 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110

Fail/ok OK Fail OK Fail Fail Fail OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK OK

Requirement 2 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120
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Table 8c. Category I run 1 sampling train 3 (1 hour emission)  

PROBE 3 (1 hour), Cat 1, run 1, 05-03-2025

i 1 i 2 i 4 i 5 i 6 i 7

Time total, minute Θ 60,00 60,00 60,00 60,00 60,00 60,00

Gas meter volume of gas sample during 10 

min interval, m3
Vmi 0,05 0,05 0,05 0,05 0,06 0,05

Average gas velocity in tunnel, m/s Vs 8,038 8,038 8,038 8,038 8,038 8,038

Absolute average dry gas meter 

temperature, K Tm 292,917 292,917 292,917 292,917 292,917 292,917

Absolute average gas temperature in tunnel 

during 10 minute interval, K (pitot) Ts i 295,38 295,40 295,38 295,35 295,31 295,31

Volume of gas sample total, m3
Vm 0,32 0,32 0,32 0,32 0,32 0,32

Average gas velocity in tunnel for 10 min 

interval, m/s Vs i 8,03 8,03 8,03 8,04 8,05 8,04

Absolute average gas temperature in tunnel 

(pitot), K Ts 295,36 295,36 295,36 295,36 295,36 295,36

Absolute average dry gas meter temperature 

during 10 minute interval, K (probe i) Tmi 292,85 292,86 292,90 292,93 292,97 293,00

Actual time when reading, minute Θi 10 10 10 10 10 10

Results 98 101 99 97 106 100

Requirement 90 -110 90 -110 90 -110 90 -110 90 -110 90 -110

Fail/ok OK OK OK OK OK OK

Requirement 2 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120 80 - 120
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Weight from filter, gasket and rinse  

 

The tables below show the results from the filter, gasket and probe weighting. The filters and gasket 

have been weighted in pairs. The underlined values have been used in the calculation. 

Table 9a: Filter+gasket weights. 

 

Category 

Run nr. 

Filter nr. 

Probe nr. 

Pre-weight 1  

g 

 (date)    

Pre-weight 2 

g 

(date)  

Post-weight 1 

g 

          (date) 

Post-weight 2 

g 

        (date) 

I 

Run 1 

AF1 

(filter+gasket) 

Ambient 

2.62810 

(04/03/25) 

2.62812 

(05/03/25) 

2.62810 

(06/03/25) 

2.62808 

(07/03/25) 

I 

Run 1 

F1, probe 1 

(front filter) 

2.64778 

(04/03/25) 

2.64780 

(05/03/25) 

2.64805 

(06/03/25) 

2.64798 

(07/03/25) 

I 

Run 1 

F3, probe 1 

(back filter) 

2.59164 

(04/03/25) 

2.59157 

(05/03/25) 

2.59168 

(06/03/25) 

2.59163 

(07/03/25) 

I 

Run 1 

F4, probe 2 

(front filter) 

2.57889 

(04/03/25) 

2.57888 

(05/03/25) 

2.57905 

(06/03/25) 

2.57899 

(07/03/25) 

I 

Run 1 

F6, probe 2 

(back filter) 

2.61767 

(04/03/25) 

2.61769 

(05/03/25) 

2.61765 

(06/03/25) 

2.61769 

(07/03/25) 

I 

Run 1 

F7, probe 3 hr 

(front filter) 

2.58084 

(04/03/25) 

2.58082 

(05/03/25) 

2.58096 

(06/03/25) 

2.58093 

(07/03/25) 

I 

Run 1 

F9, probe 3 hr 

(back filter) 

2.62554 

(04/03/25) 

2.62554 

(05/03/25) 

2.62558 

(06/03/25) 

2.62556 

(07/03/25) 

 Blanc 2.65574 2.65579 2.65571 2.65574 

 

 
Table 9b: Probe weights. 

Test 

Cat. 

 

Probe nr. 

Pre-weight 1 

container, g 

(date) 

Pre-weight 2 

container, g 

(date) 

Post-weight 1 

(cont.+rinse), g 

(date) 

Post-weight 2 

(cont.+rinse), g 

(date) 

I 

Run 1 

R1 

Probe 1 

118.75496 

(04/03/25) 

118.75499 

(05/03/25) 

118.75502 

(06/03/25) 

118.75500 

(07/03/25) 

I 

Run 1 

R2  

Probe 2 

118.51360 

(04/03/25) 

118.51359 

(05/03/25) 

118.51391 

(06/03/25) 

118.51389 

(07/03/25) 

I 

Run 1 

R3  

Probe 3,     

1 hr 

115.85361 

(04/03/25) 

115.85357 

(05/03/25) 

115.85374 

(06/03/25) 

115.85370 

(07/03/25) 
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Technician notes 

 

 

 

 

 

 

 

Logg Pellematic 56, 2025 

Preparations: 

Scale weight without water = 856,4 kg and scale weight with water = 990,4 kg 

- Scale calibration: 5,0 kg= 58.46 – 63.46,  10,0 kg= 58.46 – 68.46 

-Dilution tunnel induced static pressure at the boiler: 8 m/s = -0,1 Pa 

- Moisture pellets on wet base: (1042.7-368.4)-(989,2-368.4/(989,2-368.4)*100= 8,62 % 

- Sampling trains adjusted to a sample flow below 0,007 m3/min 
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Day 1,Cat I,  2025-03-05 

- Air velocity: 0.05 m/s 

- 230 V and 60 Hz 

- Static pressure induced by the draught =  -0,1 Pa (at 8 m/s in the dilution tunnel) 

- Settings on the boiler: boiler temperature = 70 C, Under pressure =60 units 

- Cat I 15 % of rated output 56 kW = 8,4 kW 

- Return temperature min 120 F (49 C)  

- Air velocity: 0,2-0.05 m/s SwemaAir 30 (inv. 201643) 

- Settings on the boiler: boiler temperature at 70 C. 

-  Pstat in tunnel = 76.7 Pa 

- Pre-burn is conducted at least 2 hours before start of test. 

 

Test Time 
(computer) 

Weight 
(scale), 
kg 

Probe 2 
gas 
meter 
202743 

Probe 1 
gas 
meter 
901070 

Probe 3 1 
hr 
gas meter 
200619 

Ambient 
(200721) 

barometer
/ 
humidity/ 
temp. 

Comments 

Start boiler        Calibration own file!  

Start pre-burn 
test  

27:25 
(09:58) 

29.25     986hPa/4
1%/20 

Test category I run 1. File PES 
56 catI_250305 

Start test 1 
(probe 1+2) 

158:25 24.66 F4,F6 F1,F3 F7,F9 AF1  Stop Probe 3 (1 hour 
 

Stop 1 hr test 
probe 3 

323:25        

         

End test  398:25 17.06     987hPa/4
5%/20 

432.17- 435.17  control of 
calibration 

 

   Anomalies: No anomalies were found during the test at category I and the test is found to be valid.  
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Instrumentation and uncertainty 

 

Measuring instruments 

The designations listed below refer to RISE quality system           

Resistance thermometer, PT-100                                                                             ETf-QD Db 2 

Thermocouple, type K                                                                                              ETf-QD-Db 3 

Water flow meter Valmet 9V-MP150 (load side)                                                    Inv.no. 200 783 

Water flow meter Valmet 9V-MP150 (supply side)                                                Inv.no. 201 655 

Data logging system                                                                                                 Inv. no. 202 561 

Atmospheric pressure                                                                                               Inv.no. 701 275 

Scale Mettler (filter weighing)                                                                                 Inv.no. BX7 2435 

Particulate sampling equipment (Train 1)                                                                Inv.no. 901 070 

Particulate sampling equipment (Train 2)                                                                Inv.no. 202 743 

Particulate sampling equipment (Train 3, 1 hour emission)                                    Inv.no. 200 619 

 

Particulate sampling equipment (ambient)                                                               Inv.no. 200 721 

Differential pressure gauge Furness FCO 14 (static pressure)                                 Inv.no. 200 925 

Differential pressure gauge Furness FCO 12 (Dynamic pressure tunnel)                Inv.no. 202 638 

CO/CO2- analyser XStream (CO 0-2000 ppm)                                                        Inv.no. 901 073 

O2-analyser PMA 10                                                                                                 Inv.no.KWP 00960 

 

Calibration gases 

The calibration gases for calibrating the gas analyser were accredited and delivered by Air Liquide. 

Oxygen calibration was performed at zero and span (21 %) points. 

Table 10. Calibration gases 

 Concentration Uncertainty Id. No. 

CO 1742 mol-ppm ±1.0 % rel. NoK9E36 

CO 4389 mol-ppm ±1.0 % rel. N0T 5699 

CO2 15.89 mol-% ±1.0 % rel. NoK9E36 

CO2 15.95 mol-% ±1.0 % rel. N0T 5699 
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Uncertainty of measurement 

 

Table 11. Uncertainty of measurments 

 Uncertainty 

Temperature difference, load side ± 0.05 °C 

Flue gas temperature ± 1 °C 

Ambient temperature ± 1 °C 

Static pressure in chimney and dynamic pressure ± 10 % 

Liquide flow, load side ± 1 %-of flow 

Fuel quantity ± 0.01 kg 

PM filter weight ± 0.01 mg 

CO-concentration ± 23 ppm 

CO2-concentration ± 0.3 %-points 

Boiler efficiency1 ± 2 %-points 
 

1 Does not include losses in the test rig. 

The uncertainty has been calculated according to EA-4/16 with coverage   

factor k=2  
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Test setup 

 

 

 

Figure 3a. Test set up 

 

 

 

Figure 3b. Dilution tunnel 
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Calibrations 

Calibration of manometer for dynamic pressure in dilution tunnel  
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Calibration of manometer for static pressure in chimney  
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Calibration of gas meter, sampling train 1 
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Calibration of gas meter, sampling train 2  
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Calibration of gas meter, sampling train 3 (1 hour train)  
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Calibration of scale (filter+gasket and probe) 
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Calibration of flow meter on load side 
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Calibration of temperature sensors on load side (PT-100) 
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Reference Calibration object

Calibration bath type  Heto + Systemteknik S1224

s/n 3841 with sensors 4T1, 4T2, 0401 samt 0402.

Id. nr 200 437+200 076+202 108 Id. nr PT02-VV3

Calibrated 2023-08-17 Channel 1103

Measured temp Correction Actual temp Measured temp Correction

Measurement 

Uncertainty

°C °C °C °C °C °C

29,900 0,059 29,959 30,00 -0,04 ±0,07

39,897 0,072 39,969 40,01 -0,04 ±0,07

49,871 0,084 49,955 49,99 -0,03 ±0,07

59,857 0,097 59,954 59,98 -0,03 ±0,07

69,834 0,109 69,943 69,97 -0,02 ±0,07

79,808 0,122 79,930 79,94 -0,01 ±0,07

89,900 0,132 90,032 90,04 0,00 ±0,07

Actual temp = Measured temp + Correction

Location for calibration: Local 14:1079

Room temperature: 20 °C ±1 °C

Calibration date: 2025-02-28

Signature: HP

Transaction 09222115557542540970 Signed HP, JK



        

 

REPORT 
    

  

Date Reference Page 

2025-03-26 O100115-1306785 16 (16) 
      

   
 

 Appendix 10 

  

 

RISE Research Institutes of Sweden AB 

 

 

 

 

 

 

Reference Calibration object

Calibration bath type  Heto + Systemteknik S1224

s/n 3841 with sensors 4T1, 4T2, 0401 samt 0402.

Id. nr 200 437+200 076+202 108 Id. nr PT05-VV4

Calibrated 2023-08-17 Channel 1104

Measured temp Correction Actual temp Measured temp Correction

Measurement 

Uncertainty

°C °C °C °C °C °C

29,900 0,059 29,959 29,86 0,10 ±0,07

39,897 0,072 39,969 39,86 0,10 ±0,07

49,871 0,084 49,955 49,86 0,10 ±0,07

59,857 0,097 59,954 59,86 0,09 ±0,07

69,834 0,109 69,943 69,86 0,09 ±0,07

79,808 0,122 79,930 79,85 0,08 ±0,07

89,900 0,132 90,032 89,96 0,08 ±0,07

Actual temp = Measured temp + Correction

Location for calibration: Room 14:1079

Room temperature: 20 ±1 °C

Calibration date: 2025-02-28

Signature: HP
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Calculations 

The  calculations has been performed according to ASTM 2515-11 and ASTM 2618-13.  

 

MC Moisture content (oven dry method according to ASTM D4442), % 

mn Total particulate matter collected, mg 

Vm(std) Volume of gas sampled corrected to standard conditions, dscm 

Vs Average dilution tunnel gas velocity, m/sec 

Cs Particulate concentration, g/dscm 

Qstd Dilution tunnel gas flow rate, dscm/min 

ET Total particulate emissions, grams 

PR Proportional rate variation, % 

Qin Heat input, Btu 

Qout Heat output, Btu 

 Heat output, Btu/hr 

Eg/MJ Emission rate, g/MJ 

Elb/MMBtu intput Emission rate, lb/MMBtu input 

Elb/MMBtu output Emission rate, lb/MMBtu output 

Eg/kg Emission rate, g/kg 

Eg/hr Emission rate, g/hr 

Ƞdel Delivered efficiency 
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MC -Moisture content 

ASTM 2618-13 (12.3.2) refers to ASTM D4442 method A or B for determining the moisture 

content of the wood pellet fuel. 

Method A: 

MC, % = [(A-B)/B] x 100 

Where: 

A = Original mass, g 

B = Oven dry mass, g 

 

MC, % = (674,3 – 620,8)/620,8 x 100 

MC, % = 8.6 % 

 

mn – Total particulate matter collected 

ASTM 2515-11  equation (12) 

mn  =  mp + mff + mfb  

 

where: 

mn  = Total particulate matter collected, mg 

mp = mass of particulate from probe, mg 

mff = mass of particlute from front filter+gasket, mg 

mfb = mass of particulate from back filter+gaskets, mg 

 

Sample calculation train 1: 

mn =  0.01 + 0.18 + 0.06 

mn = 0.25 mg 

 

Sample calculation train 2: 

mn =  0.30 + 0.11 + 0.0 

mn = 0.41 mg 

 

Sample calculation train 1 hour: 

mn =  0.13 + 0.11 + 0.02 

mn = 0.26 mg 
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Vm(std) – Volume of gas sampled corrected to dry standard conditions, dscf 

ASTM 2515-11 equation (6) 

Vm(std) = Vm x Y x K1 x 
𝑃𝑏+ 

𝛥𝐻

13.6

𝑇𝑚
 

Where: 

K1 = 0.3855 K/mm Hg (for inch pound units17.64 °R/in.Hg) 

Vm = Volume of gas sample measured at the dry gas meter, dscm 

Y = Dry gas meter calibration factor, dimensionless 

Pb = Barometric pressure at the testing site, in mm Hg 

ΔH = Average pressure differential across the orifice meter, mm H2O 

Tm = Absolute average dry gas meter temperature, K 

Sample calculation train 1: 

Vm(std) = 1,4497 x 1 x 0.3855 x 
740+ 

0

13.6

293
 

Vm(std) = 1.4120 dscm  

Sample calculation train 2: 

Vm(std) = 1,4501 x 1 x 0.3855 x 
740+ 

0

13.6

293
 

Vm(std) = 1.4124 dscm 

Sample calculation train 1 hour: 

Vm(std) = 0.8727 x 1 x 0.3855 x 
740+ 

0

13.6

295
 

Vm(std) = 0.8500 dscm 

Sample calculation train ambient: 

Vm(std) = 1,3234 x 1 x 0.3855 x 
740+ 

0

13.6

302
 

Vm(std) = 1.2498 dscm 

 

Vs – Dilution tunnel gas velocity, m/sec 

ASTM 2515-11 equation (9) 

Vs = Fp x kp x Cp x √𝛥𝑃 avg x √
𝑇𝑠

𝑃𝑠 𝑥 𝑀𝑠
  

Transaction 09222115557542540970 Signed HP, JK



        

 

REPORT 
    

  

Date Reference Page 

2025-03-26 O100115-1306785 4 (9) 
      

   
 

 Appendix 11 

  

 

RISE Research Institutes of Sweden AB 

 

Where: 

Vs = Average gas velocity in the dilution tunnel, m/sec 

Fp = Adjustment factor for center of tunnel pitot tube placement Fp =Vstrav/Vscent 

Kp = pitot tube constant 34.97 m/sec ((g/gxmole)(mmHg)/(K)x(mmwater))  

Cp = Standard pitot tube coefficient 0.99 according to  ASTM 2515-11 nomenclature 11.2 

ΔP = Velocity pressure in the dilution tunnel, mm water 

Ps = Absolute average gas static pressure in dilution tunnel, mm Hg 

Ms is assumed to be 29 g/g mole according to  ASTM 2515-11 nomenclature 11.2 

Sample calculation  

Vs = 0.909 x 34.97 x 0.99 x √3.956 x √
295

740𝑥29
 

Vs = 7.34 m/sec 

 

Cs – Concentration of particulate matter in tunnel gas, dry basis, corrected to standard 

condition, g/dscm 

ASTM 2515-11 equation (13) 

Cs  = K2 x 
𝑚𝑛

𝑉𝑚(𝑠𝑡𝑑)
 

Where: 

Cs = Concentration of particulate matter in tunnel gas, dry basis, corrected to standard 

condition, g/dscm 

K2 = Constant 0.001 g/mg 

mn = Total amount of particulate matter collected, mg 

Vm(std) = Volume of gas sample measured by the dry gas meter corrected to standard condition, 

dscm 

Sample calculation train 1: 

Cs =  0.001x 
0.25

1.4120
 

Cs = 0.0001771 g/dscm 

Sample calculation train 2: 

Cs =  0.001x 
0.41

1.4124
 

Cs = 0.0002903 g/dscm 
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Sample calculation train 1 hour: 

Cs =  0.001x 
0.26

0.8500
 

Cs = 0.000306 g/dscm 

 

Qstd -  Average gas flow rate in dilution tunnel, dscm/min 

ASTM 2515-11 equation (3) 

Qstd  = 60 x (1-Bws) x Vs x A x [
𝑇𝑠𝑡𝑑 𝑥 𝑃𝑠

𝑇𝑠 𝑥 𝑃𝑠𝑡𝑑
 ] 

Where: 

Qstd  = Average gas flow rate in dilution tunnel, dscm/min 

Bws = Water vapor in the gas stream proportion by volume  assumed to be 0.02 (2 %) 

according to ASTM 2515-11 nomenclature 11.2 

Vs = Average gas velocity in the dilution tunnel, m/sec 

A = Cross sectional area of tunnel, m2 

Tstd = Standard absolute temperature, 293 K 

Ps = Absolute average gas static pressure in dilution tunnel, mm Hg 

Ts = Absolute average gas temperature in the dilution tunnel, K 

Pstd = Standard absolute pressure, 760 mm Hg 

Sample calculation: 

Qstd = 60 x (1-0.02) x 7.34 x 0.020 x [
293 𝑥 740

295 𝑥 760
 ]  

Qstd = 8.390 dscm/min 

 

ET – Total particulate emissions, g 

ASTM 2515-11 equation (15) 

ET = (Cs – Cr) x Qstd x Θ  

Where: 

ET = Total particulate emission, g 

Cs = Concentration of  particulate matter in tunnel gas, dry basis, corrected to standard 

conditions, g/dscm 

Cr = Concentration of particulate matter in room air, dry basis, corrected to standard 

conditions, g/dscm 

Qstd = Average gas flow rate in dilution tunnel, dscm/min 

Θ = Total sampling time 
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Sample calculation: 

Train 1: 

ET = (0.0001771 – 0) x 8.390 x 240 

ET  = 0.3565 g 

Train 2: 

ET = (0.0002903 – 0) x 8.390 x 240 

ET  = 0.5845 g 

Train difference: 

Train difference = 0.033 g/kgdry 

 % of the average = 24 % 

Train 1 hour: 

ET = (0.000306 – 0) x 8.390 x 60 

ET  = 0.154 g 

ET/hr = 0.154  

 

Qin – Heat input, Btu 

ASTM 2618-13 equation (4 and 5) 

Qin = (Wfuel /1+(MCave /100) x HHV 

Qin,LHV = (Wfuel /1+(MCave /100) x LHV 

Where: 

Qin = Total heat input in test fuel, Btu 

Wfuel = Fuel charge weight in pounds 

MCave = Fuel moisture content based on dry fuel weight 

HHV = Higher heating value, 8600 Btu(lb 

LHV = Lower heating value, 7988 Btu/lb  

Sample calculation: 

HHV: 

Qin = (16.748/(1+(8.6/100) ) x 8600 

Qin = 132,630 Btu 

LHV: 

Qin = (16.748/(1+(8.6/100) ) x 7988 

Qin = 123,191 Btu 
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Qout – Heat output, Btu 

Test method ASTM 2618-13 equation (7) 

Qout = [Ʃ(Cp x ΔT x M x t)] + (Wapp  x Csteel + Cp x Wwater) x (TFavg – TIavg) 

M = Vf x σ  

σ = (62.56 +(0.0003413 x T3) +(-0.00006225 x T3)) x 0.1337 

Cp = 1.0014 + (-0.00003485 x T3) 

Where: 

Cp = specific heat of water, Btu/lb °F  

Csteel = Specific heat of steel, Btu/lb °F 

ΔT = Temperature difference between water entering and exiting the heat exchanger, °F 

M = Mass flow rate of water, lb/min 

t =  data sampling time , minutes 

Wapp =Weight of empty appliance , lbs 

Wwater = Weight of water in supply side of system, lbs 

TFavg = Average temperature of the appliance and water at the end of the test, °F 

TIavg = Average temperature  of the appliance and water at the start of the test, °F 

T3 = Temperature of water at the inlet to the load side of the heat exchanger, °F 

Vf = Volumetric flow rate of water in heat exchanger system, gal/min 

σ =  Density of water,  lb/gal 

Sample calculation: 

[Ʃ(Cp x ΔT x M x t)] = (1.001 x 30.438 x 15.521 x 240) 

[Ʃ(Cp x ΔT x M x t)] = 113,754 Btu 

Qout  = 113,754 x (1119.9 x 0.1 + 1.001 x 297.6) x (141.0 – 145.1) 

Qout  =  112,080 

 

Qout – Heat output rate, Btu/hr 

Test method ASTM 2618-13 equation (15) 

Heat output rate = Qout / test duration 

Heat output rate = 112,080 / (240/60) 

Heat output rate = 28,020 
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Ƞdel  = Delivered efficiency , % 

Test method ASTM  2618-13 equation (20) 

Ƞdel = (Qout/Qin) x 100 

ȠdelLHV = (Qout/QinLHV) x 100 

Where: 

Ƞdel = Delivered heating efficiency, %  

ȠdelLHV = Delivered heating efficiency with lower heating value, % 

Sample calculation: 

Ƞdel = (112,080/132,630) x 100 

Ƞdel = 84.5 % 

ȠdelLHV = (112,080/123,191) x 100 

ȠdelLHV = 91.0 % 

 

Emission rates, g/MJ, g/kg, lb/MMBtu output, g/hr 

ASTM 2618-13 equations (16 to 19) 

Eg/MJ = ET /(Qout x 0.001055) 

Eg/kg = ET/(Wfuel/(1+MC/100)) 

Elb/MMBtu output=  (ET/453.59)/(Qoutputxx 10-6) 

Eg/hr= ET/Θ 

Sample calculation train 1: 

Eg/MJ = 0.356/(112,080 x 0.001055) 

Eg/MJ = 0.003 g/MJ 

Eg/kg = 0.356/(7.597/(1+8.6/100) 

Eg/kg= 0.051 g/kg 

Elb/MMBtu output= (0.356/453.59)/(112,080 x 10-6) 

Elb/MMBtu output= 0.0070 lb/MMBtuoutput 

Eg/hr= 0.356/(240/60) 

Eg/hr= 0.089 g/hr 

 

Sample calculation train 2: 

Eg/MJ = 0.585/(112,080 x 0.001055) 

Eg/MJ = 0.0049 g/MJ 
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Eg/kg = 0.585/(8.005/(1+8.6/100) 

Eg/kg= 0.084 g/kg 

Elb/MMBtu output= (0.585/453.59)/(112,080 x 10-6) 

Elb/MMBtu output= 0.0115 lb/MMBtuoutput 

Eg/hr= 0.585/(240/60) 

Eg/hr= 0.146 g/hr 
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CSA B415.1-10 results 

The tables below are summary from the calculations according to CSA B415.1-10. 

 

Category I run 1: 

 

 

Manufacturer:       Maine energy system Technicians:

Model: Pellematic 56

Date: 05/03/2025

Run: 1

Control #:

  Test Duration: 240

Output Category:  Retest Category I

HHV Basis LHV Basis

Overall Efficiency 88,1% 94,9%

Combustion Efficiency 99,5% 99,5%

Heat Transfer Efficiency 89% 95,4%

Output Rate (kJ/h) 30 586 29 014 (Btu/h)

Burn Rate (kg/h) 1,74 3,83 (lb/h)

Input (kJ/h) 34 701 32 918 (Btu/h)

Test Load Weight (dry kg) 6,94 15,30 dry lb

MC wet (%) 8,6

MC dry (%) 9,41

Particulate (g ) 0,47

CO (g) 13

Test Duration (h) 4,00

Emissions Particulate CO

g/MJ Output 0,00 0,11

g/kg Dry Fuel 0,07 1,88

g/h 0,12 3,26

lb/MM Btu Output 0,01 0,25

Air/Fuel Ratio (A/F) 9,72

VERSION: 2,4 2010-04-15

Test Results in Accordance with CSA B415.1-10

ABC Laboratories, Inc.

Cat I, no anomalies
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Fuel analyse 
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Conditioning data 

Conditioning of the boiler Pellematic 56 was conducted by the manufacturer 15th February 

2025 to 17th February 2025.  

 

Date Time Boiler Temp °CModulation %Flame chamber temperature °CAuger time zsPause time zsFan % Suction Fan %under pressure pa
15.02.2025 00:02:32 72,6 30 642 24,21 81 41 38 79,8
15.02.2025 00:03:32 72,6 30 651,6 23,28 81 41 37 81,4
15.02.2025 00:04:32 72,8 30 659,6 22,29 81 41 37 80,6
15.02.2025 00:05:32 73,1 30 658,3 22,17 81 41 38 79,4
15.02.2025 00:06:32 73 30 666,2 21,15 81 41 37 80,2
15.02.2025 00:07:32 73,2 30 663,2 21,03 81 41 38 79,5
15.02.2025 00:08:32 73,3 30 656,8 21,3 81 41 37 81,6
15.02.2025 00:09:32 73,3 30 652,7 21,45 81 41 37 81
15.02.2025 00:10:32 73,3 30 644,7 22,05 81 41 37 80,2
15.02.2025 00:11:32 73,2 30 633,3 23,07 81 41 37 80,3
15.02.2025 00:12:32 73,1 30 630,3 23,34 81 41 38 79,7
15.02.2025 00:13:32 73,3 30 633,2 23,07 81 41 38 79,6
15.02.2025 00:14:32 73,3 30 636,5 22,8 81 41 38 79,1
15.02.2025 00:15:32 73,3 30 638,9 22,56 81 41 37 79,1
15.02.2025 00:16:32 73,4 30 638,8 22,56 81 41 37 80,6
15.02.2025 00:17:32 73,6 30 637,5 22,68 81 41 38 77,9
15.02.2025 00:18:32 73,4 30 635,6 22,86 81 41 38 79,3
15.02.2025 00:19:32 73,5 30 637 22,71 81 41 37 81,1
15.02.2025 00:20:32 73,7 30 636,4 22,77 81 41 38 79,1
15.02.2025 00:21:32 73,6 30 652,9 21,27 81 41 37 80,4
15.02.2025 00:22:32 74 30 680,3 18,39 81 41 37 80,2
15.02.2025 00:23:32 74,3 30 679,5 17,85 81 41 37 80,7
15.02.2025 00:24:32 74,3 30 666,2 18,57 81 41 36 84
15.02.2025 00:25:32 74,4 30 650,4 19,71 81 41 37 81,7
15.02.2025 00:26:32 74,2 30 640,7 20,55 81 41 38 79,8
15.02.2025 00:27:32 74,3 30 644,5 20,22 81 41 37 80,2
15.02.2025 00:28:32 74,5 30 648,8 19,8 81 41 37 80,7
15.02.2025 00:29:32 74,5 30 648,8 19,8 81 41 37 81,2
15.02.2025 00:30:32 74,6 30 645,1 20,07 81 41 36 83,8
15.02.2025 00:31:32 74,5 30 622,3 22,17 81 41 37 81,1
15.02.2025 00:32:32 74,3 30 598,3 24,75 81 41 37 80,7
15.02.2025 00:33:32 74 30 590,3 26,13 81 41 37 80,1
15.02.2025 00:34:32 74 30 599,4 25,98 81 41 37 82,1
15.02.2025 00:35:32 74,1 30 614,8 25,05 81 41 38 79,8
15.02.2025 00:36:32 74,2 30 637,8 23,13 81 41 38 77,8
15.02.2025 00:37:32 74,5 30 643,1 22,65 81 41 37 80,1
15.02.2025 00:38:32 74,7 30 641,6 22,77 81 41 38 79,4
15.02.2025 00:39:32 74,7 30 639,9 22,92 81 41 37 80,7
15.02.2025 00:40:32 74,7 30 636,5 23,22 81 41 38 78,7
15.02.2025 00:41:32 74,7 30 629,5 23,88 81 41 37 80,2
15.02.2025 00:42:32 74,8 30 635 23,43 81 41 38 79,2
15.02.2025 00:43:32 74,9 30 645,9 22,44 81 41 37 81,5
15.02.2025 00:44:32 74,9 34 651,6 22,56 80 44 37 80,5
15.02.2025 00:45:32 75,1 30 650,4 21,78 81 41 37 80,1
15.02.2025 00:46:32 74,9 34 641,2 23,34 80 41 37 80,4
15.02.2025 00:47:32 74,9 34 643,5 23,19 80 44 37 81
15.02.2025 00:48:32 75,1 30 653,3 21,45 81 41 38 77,8
15.02.2025 00:49:32 75,1 30 653,3 21,24 81 41 38 79,5
15.02.2025 00:50:32 75,3 30 651 21,27 81 41 37 81
15.02.2025 00:51:32 75,4 30 648,4 21,39 81 41 37 81,5
15.02.2025 00:52:32 75,4 30 646,6 21,51 81 41 37 80,5
15.02.2025 00:53:32 75,3 30 649,2 21,27 81 41 37 80,3
15.02.2025 00:54:32 75,3 30 649,3 21,09 81 41 38 79,4
15.02.2025 00:55:32 75,3 30 641,9 21,75 81 41 37 80,6
15.02.2025 00:56:32 75,4 30 637,4 22,14 81 41 37 81,4
15.02.2025 00:57:32 75,3 30 647,9 21,18 81 41 37 80,3
15.02.2025 00:58:32 75,5 30 651,1 20,76 81 41 37 80,7
15.02.2025 00:59:32 75,5 30 642,5 21,48 81 41 37 82,2
15.02.2025 01:00:32 75,5 30 637,1 21,96 81 41 37 80
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15.02.2025 01:01:32 75,4 30 636,1 22,05 81 41 37 80,4
15.02.2025 01:02:32 75,6 30 640,2 21,69 81 41 38 79,9
15.02.2025 01:03:32 75,6 30 636,6 22,02 81 41 37 83
15.02.2025 01:04:32 75,5 30 632,8 22,38 81 41 37 80,6
15.02.2025 01:05:32 75,7 30 622,8 23,4 81 41 37 81,2
15.02.2025 01:06:32 75,6 30 635,4 22,47 81 41 38 79,8
15.02.2025 01:07:32 75,8 30 666,5 19,5 81 41 38 78,8
15.02.2025 01:08:32 76 30 686,6 17,13 81 41 37 80,4
15.02.2025 01:09:32 76,1 30 682,3 16,83 81 41 37 79,9
15.02.2025 01:10:32 76,2 30 662,7 18,12 81 41 38 78,3
15.02.2025 01:11:32 76,1 30 649,6 19,05 81 41 37 80,1
15.02.2025 01:12:32 76 30 635 20,34 81 41 38 79,9
15.02.2025 01:13:32 75,8 34 624,8 22,2 80 44 38 80,6
15.02.2025 01:14:32 75,6 34 630,5 21,93 80 44 37 80,1
15.02.2025 01:15:32 75,8 34 635,6 21,57 80 44 37 81,1
15.02.2025 01:16:32 75,7 30 628 21,51 81 41 38 79,7
15.02.2025 01:17:32 75,6 30 612,3 23,19 81 41 37 82,8
15.02.2025 01:18:32 75,4 30 609,7 23,85 81 41 37 80,9
15.02.2025 01:19:32 75,1 30 611,6 24,09 81 41 37 80,7
15.02.2025 01:20:32 75,5 30 608,3 24,78 81 41 37 80,1
15.02.2025 01:21:32 76,3 30 616,7 24,45 81 41 37 82,2
15.02.2025 01:22:32 77,4 30 625,7 23,88 81 41 38 79,9
15.02.2025 01:23:32 78,3 0 636,1 0 0 40 37 82,7
15.02.2025 01:24:32 78,9 0 625,9 0 0 34 37 80,3
15.02.2025 01:25:32 78,3 0 581,2 0 0 29 34 82,4
15.02.2025 01:26:32 77 0 527,4 0 0 25 28 82,3
15.02.2025 01:27:32 75,4 0 478,3 0 0 21 27 82,3
15.02.2025 01:28:32 73,8 0 434,1 0 0 17 27 81,1
15.02.2025 01:29:32 72,6 0 396,5 0 0 12 27 82,3
15.02.2025 01:30:32 71,6 0 364,7 0 0 11 22 81,2
15.02.2025 01:31:32 70,7 0 338,1 0 0 11 23 80,2
15.02.2025 01:32:32 70,3 0 316,1 0 0 0 23 79,6
15.02.2025 01:33:32 70,2 0 297,9 0 0 0 22 81,2
15.02.2025 01:34:32 70,5 0 282,8 0 0 0 23 79,3
15.02.2025 01:35:32 70,8 0 269,5 0 0 0 22 80,3
15.02.2025 01:36:32 71 0 257,2 0 0 0 22 81,1
15.02.2025 01:37:32 71,4 0 246,2 0 0 0 23 79,7
15.02.2025 01:38:32 71,6 0 236,1 0 0 0 22 80,3
15.02.2025 01:39:32 72 0 227,1 0 0 0 22 80
15.02.2025 01:40:32 72,4 0 219,3 0 0 0 23 92,5
15.02.2025 01:41:32 72,1 0 211,9 0 0 0 23 92,6
15.02.2025 01:42:32 71 0 205 0 0 0 23 92,2
15.02.2025 01:43:32 69,6 0 198,7 0 0 0 23 91,9
15.02.2025 01:44:32 68,4 0 192,9 0 0 0 23 92,4
15.02.2025 01:45:32 67,2 78 187,1 0 0 51 32 80,2
15.02.2025 01:46:32 66,4 82 180,7 43,62 80 93 38 78,6
15.02.2025 01:47:32 65,9 86 180,3 55,08 80 98 38 80,3
15.02.2025 01:48:32 66,4 82 220,4 57,42 80 93 37 81,1
15.02.2025 01:49:32 67,6 78 309,6 54,33 80 89 38 81,9
15.02.2025 01:50:32 69,5 70 442,8 43,86 80 82 38 79,7
15.02.2025 01:51:32 71,6 62 566,2 32,58 80 74 38 79,4
15.02.2025 01:52:32 73,5 50 649,3 22,44 80 59 37 81,6
15.02.2025 01:53:32 75,2 42 664,3 19,11 80 52 38 80,9
15.02.2025 01:54:32 76,5 38 655,9 18,81 80 48 37 81
15.02.2025 01:55:32 77,5 30 640,9 18,48 81 41 37 79,9
15.02.2025 01:56:32 78,1 0 619,9 0 0 40 37 80,6
15.02.2025 01:57:32 77,5 0 592,8 0 0 34 38 79,9
15.02.2025 01:58:32 76,1 0 550,6 0 0 30 34 82,3
15.02.2025 01:59:32 74,1 0 505,2 0 0 25 28 83,7
15.02.2025 02:00:32 72,3 0 462,2 0 0 21 28 80,5
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15.02.2025 02:01:32 70,5 0 421,6 0 0 17 27 80,5
15.02.2025 02:02:32 69 0 385,6 0 0 12 28 79,9
15.02.2025 02:03:32 67,6 0 354,3 0 0 31 29 73,6
15.02.2025 02:04:32 66,6 78 327,6 0 0 86 35 77,1
15.02.2025 02:05:32 66,4 82 307 50,97 80 93 38 80
15.02.2025 02:06:32 66,9 82 315,6 56,91 80 93 38 80,3
15.02.2025 02:07:32 67,8 78 369,9 55,74 80 89 38 80,6
15.02.2025 02:08:32 69,3 70 458,1 48,72 80 82 38 81,2
15.02.2025 02:09:32 71,1 62 565,4 38,85 80 74 37 82
15.02.2025 02:10:32 73,1 54 647,2 30,21 80 68 37 80,4
15.02.2025 02:11:32 74,7 46 701,4 23,07 80 55 37 80,9
15.02.2025 02:12:32 76,3 38 707,8 19,74 80 48 38 80,1
15.02.2025 02:13:32 77,2 30 690,3 18,9 81 41 37 81,4
15.02.2025 02:14:32 76,5 34 665,7 21,36 80 44 38 79
15.02.2025 02:15:32 75 38 657,1 22,92 80 48 38 80,9
15.02.2025 02:16:32 73,8 46 661,8 24,66 80 55 38 78,7
15.02.2025 02:17:32 72,6 50 650,8 27,12 80 59 37 81,3
15.02.2025 02:18:32 69,9 62 646,8 32,31 80 74 37 80,7
15.02.2025 02:19:32 65 82 655,4 42,72 80 93 39 79,8
15.02.2025 02:20:32 64 86 706,8 42,33 80 98 45 79
15.02.2025 02:21:32 64,4 86 770 37,26 80 98 48 80
15.02.2025 02:22:32 63,5 90 781,2 39,45 80 98 48 80,7
15.02.2025 02:23:32 61,4 100 776,2 47,61 80 100 47 80,6
15.02.2025 02:24:32 61,6 100 780,5 47,64 80 100 48 80,1
15.02.2025 02:25:32 63,8 90 797,9 38,82 80 98 48 80,1
15.02.2025 02:26:32 64,8 86 819,6 33,3 80 98 48 80,3
15.02.2025 02:27:32 61,1 100 799,7 45,24 80 100 47 79,9
15.02.2025 02:28:32 57,9 100 776,3 47,64 80 100 47 82,6
15.02.2025 02:29:32 56,8 100 769 48,84 80 100 48 79,2
15.02.2025 02:30:32 58,1 100 749,2 51,27 80 100 48 79,6
15.02.2025 02:31:32 60,1 100 742,8 52,71 80 100 48 80,7
15.02.2025 02:32:32 63,8 90 769 43,68 80 98 48 80
15.02.2025 02:33:32 64,8 86 787,1 38,73 80 93 47 81,6
15.02.2025 02:34:32 62,9 94 776,5 46,35 80 98 48 79,4
15.02.2025 02:35:32 63,7 94 766,5 47,58 80 98 47 80
15.02.2025 02:36:32 64,3 90 769,2 44,22 80 98 47 79,9
15.02.2025 02:37:32 60,9 100 785,1 50,37 80 100 47 81,2
15.02.2025 02:38:32 58,4 100 793 49,92 80 100 47 80
15.02.2025 02:39:32 57,5 100 805,1 48,96 80 100 47 80,1
15.02.2025 02:40:32 58,5 100 814,9 48 80 100 48 80,4
15.02.2025 02:41:32 61,2 100 817,1 47,64 80 100 48 79,1
15.02.2025 02:42:32 65,3 82 807,4 34,92 80 93 47 80,9
15.02.2025 02:43:32 66,8 78 799,3 32,58 80 89 47 80,6
15.02.2025 02:44:32 67,7 74 786 31,02 80 86 42 83,5
15.02.2025 02:45:32 62,9 100 764,8 50,4 80 100 43 80,3
15.02.2025 02:46:32 58,5 100 763,4 51,15 80 100 44 80,3
15.02.2025 02:47:32 57,5 100 771,8 50,97 80 100 44 79,9
15.02.2025 02:48:32 58,5 100 796,7 49,05 80 100 48 79,2
15.02.2025 02:49:32 61,7 100 807,5 48,09 80 100 47 80,9
15.02.2025 02:50:32 65,6 82 799,6 35,25 80 93 47 80,6
15.02.2025 02:51:32 62,8 100 786 49,44 80 98 47 81,2
15.02.2025 02:52:32 59,2 100 783,1 49,95 80 100 47 80,3
15.02.2025 02:53:32 58,4 100 789,3 49,62 80 100 47 81,2
15.02.2025 02:54:32 59,2 100 801,5 48,69 80 100 48 79,6
15.02.2025 02:55:32 61,5 100 799,8 48,99 80 100 47 80,9
15.02.2025 02:56:32 64,1 86 803,4 38,07 80 98 47 81,5
15.02.2025 02:57:32 64,4 86 806,4 37,47 80 98 47 80,8
15.02.2025 02:58:32 61,2 100 796,7 48,78 80 100 47 81,9
15.02.2025 02:59:32 59,6 100 781,4 50,37 80 100 47 80,1
15.02.2025 03:00:32 59,7 100 790,6 49,8 80 100 48 79,8
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15.02.2025 03:01:32 60,5 100 810,5 48,09 80 100 48 79,1
15.02.2025 03:02:32 61,3 100 811 47,94 80 100 47 80,8
15.02.2025 03:03:32 61,7 100 807,4 48,3 80 100 48 80
15.02.2025 03:04:32 61,8 100 814,3 47,7 80 100 48 79,4
15.02.2025 03:05:32 63,1 90 838,1 37,74 80 98 47 82
15.02.2025 03:06:32 65 82 832,7 31,56 80 93 47 81,9
15.02.2025 03:07:32 64,1 86 810,1 35,49 80 98 47 81,1
15.02.2025 03:08:32 61,1 100 792 47,64 80 100 48 79,8
15.02.2025 03:09:32 60,3 100 788,5 48,12 80 100 47 81,8
15.02.2025 03:10:32 60,7 100 793,1 47,88 80 100 48 80,3
15.02.2025 03:11:32 61,7 100 807,7 46,68 80 100 48 79,9
15.02.2025 03:12:32 62,2 94 810,9 42,3 80 98 48 81,2
15.02.2025 03:13:32 62,3 94 816,1 41,52 80 98 48 80,1
15.02.2025 03:14:32 62,2 100 799,6 46,83 80 100 48 79,6
15.02.2025 03:15:32 61,8 100 776,8 49,05 80 100 47 81,3
15.02.2025 03:16:32 61,7 100 769,7 50,19 80 100 47 81,2
15.02.2025 03:17:32 61,8 100 765,5 51,12 80 100 47 81,4
15.02.2025 03:18:32 62,1 100 777,2 50,52 80 100 48 79,9
15.02.2025 03:19:32 62,2 100 792,7 49,44 80 100 48 80,7
15.02.2025 03:20:32 62,3 100 801,4 48,69 80 100 47 82
15.02.2025 03:21:32 62,1 100 804 48,51 80 100 48 79,8
15.02.2025 03:22:32 62,2 100 808,1 48,15 80 100 47 80,6
15.02.2025 03:23:32 62,6 100 809,7 48,03 80 100 47 81,3
15.02.2025 03:24:32 63,1 100 807,5 48,24 80 100 48 80,4
15.02.2025 03:25:32 65 90 809,9 40,59 80 98 47 81,2
15.02.2025 03:26:32 67,3 82 803,9 34,92 80 93 47 81,4
15.02.2025 03:27:32 65,8 90 787,9 41,82 80 98 48 79,2
15.02.2025 03:28:32 62,5 100 780,3 50,07 80 100 47 81,5
15.02.2025 03:29:32 60,9 100 785,2 49,95 80 100 47 81,3
15.02.2025 03:30:32 61,2 100 798,9 48,87 80 100 48 79,9
15.02.2025 03:31:32 62,2 100 807,1 48,21 80 100 48 80,7
15.02.2025 03:32:32 62,5 100 809,3 48,06 80 100 48 79,6
15.02.2025 03:33:32 62,4 100 808,6 48,18 80 100 47 81
15.02.2025 03:34:32 62,3 100 801,7 48,87 80 100 47 81,4
15.02.2025 03:35:32 62,4 100 810 48,18 80 100 48 80,1
15.02.2025 03:36:32 63,1 94 813,4 43,83 80 98 48 80,9
15.02.2025 03:37:32 65 86 817,2 36,51 80 98 47 81,4
15.02.2025 03:38:32 65 86 803,2 37,29 80 98 48 80,2
15.02.2025 03:39:32 62,9 100 786,8 49,29 80 100 48 80,2
15.02.2025 03:40:32 62,1 100 791,8 48,96 80 100 48 79,1
15.02.2025 03:41:32 62 100 796,8 48,63 80 100 48 80,7
15.02.2025 03:42:32 62,1 100 804,9 47,97 80 100 48 79,1
15.02.2025 03:43:32 62,4 100 801,2 48,36 80 100 48 80
15.02.2025 03:44:32 62,6 100 808,7 47,76 80 100 48 79,3
15.02.2025 03:45:32 62,8 100 805,2 48,09 80 100 48 80,6
15.02.2025 03:46:32 62,8 100 812,3 47,49 80 100 47 80,6
15.02.2025 03:47:32 62,8 100 807,3 47,94 80 100 47 82,1
15.02.2025 03:48:32 62,8 100 806,6 48,03 80 100 48 80,4
15.02.2025 03:49:32 62,9 100 812,5 47,49 80 98 48 79,9
15.02.2025 03:50:32 63 94 826 42,12 80 98 47 81,2
15.02.2025 03:51:32 63,2 94 839 40,32 80 98 48 80,5
15.02.2025 03:52:32 63,3 94 834 40,14 80 98 48 80,8
15.02.2025 03:53:32 63,3 100 826,6 44,28 80 100 47 81,6
15.02.2025 03:54:32 63,3 100 811,2 45,48 80 100 48 80,4
15.02.2025 03:55:32 63,3 100 809,8 45,63 80 100 47 80,9
15.02.2025 03:56:32 63,2 100 799,4 46,62 80 100 47 80,3
15.02.2025 03:57:32 63,4 100 788,9 47,73 80 100 48 80,9
15.02.2025 03:58:32 65,2 90 793,6 39,93 80 98 47 81,7
15.02.2025 03:59:32 65,2 90 785,9 40,5 80 98 47 81,4
15.02.2025 04:00:32 63,9 100 758,2 50,58 80 98 48 79,5
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15.02.2025 04:01:32 62,9 100 756,7 51,45 80 100 48 81,2
15.02.2025 04:02:32 62,2 100 769,3 50,94 80 100 48 80,1
15.02.2025 04:03:32 61,9 100 788 49,62 80 100 47 81,2
15.02.2025 04:04:32 62,1 100 800,3 48,6 80 100 48 80,4
15.02.2025 04:05:32 62,7 100 812,3 47,52 80 100 48 80,8
15.02.2025 04:06:32 63 94 807,3 43,89 80 98 47 81,8
15.02.2025 04:07:32 62,4 100 805,4 47,97 80 100 47 81,2
15.02.2025 04:08:32 62,1 100 808,4 47,73 80 100 48 80
15.02.2025 04:09:32 62,4 100 805,3 48,06 80 100 48 78,4
15.02.2025 04:10:32 62,7 100 808,9 47,76 80 100 48 79,9
15.02.2025 04:11:32 62,8 100 804,2 48,21 80 100 48 80,9
15.02.2025 04:12:32 62,7 100 802,9 48,36 80 100 48 80,4
15.02.2025 04:13:32 62,8 100 812,8 47,46 80 100 47 82,1
15.02.2025 04:14:32 63 94 823 42,42 80 98 47 81,2
15.02.2025 04:15:32 63,1 94 815,1 42,75 80 98 48 80,6
15.02.2025 04:16:32 63 100 803,9 47,49 80 100 48 79,5
15.02.2025 04:17:32 63,1 100 806,2 47,34 80 100 48 80,3
15.02.2025 04:18:32 63,1 100 797,6 48,18 80 100 47 80,6
15.02.2025 04:19:32 62,9 100 801,7 47,85 80 100 48 80
15.02.2025 04:20:32 62,4 100 802,3 47,82 80 100 48 80,9
15.02.2025 04:21:32 62 100 800,9 48 80 100 47 81,1
15.02.2025 04:22:32 62,3 100 813,4 46,89 80 100 47 81,8
15.02.2025 04:23:32 63 94 812,9 42,9 80 98 47 81,8
15.02.2025 04:24:32 63,7 94 812,6 42,63 80 98 47 81,6
15.02.2025 04:25:32 63,8 94 797,9 43,77 80 98 47 80,4
15.02.2025 04:26:32 63,3 100 786,3 48,84 80 100 48 80,2
15.02.2025 04:27:32 62,1 100 795,1 48,27 80 100 48 80,1
15.02.2025 04:28:32 61,8 100 803 47,61 80 100 47 81,2
15.02.2025 04:29:32 62,1 100 805,5 47,4 80 100 48 79
15.02.2025 04:30:32 62,8 100 811,8 46,83 80 100 48 79,7
15.02.2025 04:31:32 63,5 94 798 44,04 80 98 48 80,1
15.02.2025 04:32:32 63,6 94 799,2 43,83 80 98 48 78,8
15.02.2025 04:33:32 62,4 100 806,8 47,01 80 100 47 80,9
15.02.2025 04:34:32 61,8 100 810 46,8 80 100 48 80,2
15.02.2025 04:35:32 62,1 94 836,3 40,26 80 98 49 79,8
15.02.2025 04:36:32 62,8 94 852,2 38,04 80 98 48 80,9
15.02.2025 04:37:32 63 94 824 39,81 80 98 48 80,4
15.02.2025 04:38:32 62,4 100 793,7 46,35 80 100 48 80,7
15.02.2025 04:39:32 62,2 100 797,9 46,05 80 100 49 80,9
15.02.2025 04:40:32 62,6 100 799,9 45,96 80 100 49 80,4
15.02.2025 04:41:32 62,8 100 798,4 46,17 80 100 49 80
15.02.2025 04:42:32 62,5 100 792,4 46,8 80 100 49 79,4
15.02.2025 04:43:32 62,3 100 806,5 45,57 80 100 48 81,2
15.02.2025 04:44:32 63,5 94 800,4 42,21 80 98 49 78,4
15.02.2025 04:45:32 65,3 86 776,8 37,59 80 98 48 79,4
15.02.2025 04:46:32 65,3 86 752 40,05 80 98 48 79,8
15.02.2025 04:47:32 64,9 90 749,5 43,86 80 98 49 79,1
15.02.2025 04:48:32 64 94 755 47,28 80 98 49 81,2
15.02.2025 04:49:32 63,2 100 747,6 52,62 80 100 48 80,2
15.02.2025 04:50:32 62,5 100 762,2 52,05 80 100 48 81,9
15.02.2025 04:51:32 61,9 100 794,6 49,53 80 98 49 80,1
15.02.2025 04:52:32 62,1 94 813,9 43,71 80 98 49 80,1
15.02.2025 04:53:32 62,4 94 802,7 44,49 80 98 48 80,9
15.02.2025 04:54:32 62,3 100 799,9 48,63 80 100 48 81,2
15.02.2025 04:55:32 62,3 100 810,4 47,76 80 100 48 81,2
15.02.2025 04:56:32 62,5 100 801,1 48,6 80 100 48 81
15.02.2025 04:57:32 62,6 100 796,4 49,11 80 100 48 79,9
15.02.2025 04:58:32 63,2 94 806,5 44,31 80 98 48 80,5
15.02.2025 04:59:32 64,2 90 806,5 40,65 80 98 48 81
15.02.2025 05:00:32 64,7 90 805,5 40,53 80 98 48 81,2
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15.02.2025 05:01:32 65 86 800,4 37,62 80 98 47 82,1
15.02.2025 05:02:32 63,6 100 784,9 49,44 80 100 48 81,1
15.02.2025 05:03:32 62,1 100 786,1 49,59 80 100 48 80,5
15.02.2025 05:04:32 62,2 94 794,1 45,06 80 98 48 81,7
15.02.2025 05:05:32 63,7 90 803,1 40,68 80 98 48 79,7
15.02.2025 05:06:32 64,9 86 784,9 38,97 80 98 48 80,5
15.02.2025 05:07:32 64,4 86 778,2 39,54 80 98 48 81
15.02.2025 05:08:32 62,7 100 780,1 49,89 80 100 48 81,3
15.02.2025 05:09:32 61,8 100 790,5 49,2 80 100 48 80
15.02.2025 05:10:32 61,8 100 787,2 49,68 80 100 48 81,1
15.02.2025 05:11:32 62,1 94 798,7 44,88 80 98 48 80,7
15.02.2025 05:12:32 62,5 94 817,1 42,99 80 98 48 79,5
15.02.2025 05:13:32 62,5 94 814 42,9 80 98 47 81,3
15.02.2025 05:14:32 62,3 100 800,7 47,85 80 100 47 81,5
15.02.2025 05:15:32 62,4 100 792,3 48,75 80 100 48 80,7
15.02.2025 05:16:32 63,3 94 788,2 45,3 80 98 47 81,2
15.02.2025 05:17:32 64 90 792,1 41,46 80 98 48 80,1
15.02.2025 05:18:32 64,6 90 791,9 41,31 80 98 48 80,6
15.02.2025 05:19:32 64,5 90 791,2 41,25 80 98 49 79,7
15.02.2025 05:20:32 63 100 814,1 46,53 80 100 48 81,4
15.02.2025 05:21:32 62,4 100 835,1 44,34 80 100 48 81,2
15.02.2025 05:22:32 63,5 94 825,4 40,83 80 98 48 81,7
15.02.2025 05:23:32 64 90 807,8 38,58 80 98 48 80,2
15.02.2025 05:24:32 63,2 100 798,2 46,74 80 100 47 81,5
15.02.2025 05:25:32 62,3 100 796,8 47,01 80 100 48 80,4
15.02.2025 05:26:32 62,2 100 810,7 45,84 80 100 51 78,4
15.02.2025 05:27:32 62,6 100 816,4 45,21 80 100 52 80,1
15.02.2025 05:28:32 62,9 100 809,2 45,69 80 100 52 80,7
15.02.2025 05:29:32 62,7 100 798,9 46,71 80 100 51 81,8
15.02.2025 05:30:32 62,6 100 783,1 48,24 80 100 51 80
15.02.2025 05:31:32 63,1 94 771,1 45,84 80 98 52 79,4
15.02.2025 05:32:32 64,1 90 771,9 42,57 80 98 52 79,4
15.02.2025 05:33:32 64,9 90 775,9 42,36 80 98 52 80,3
15.02.2025 05:34:32 64,5 0 754,2 0 0 40 38 80,6
15.02.2025 05:35:32 62,4 0 681,1 0 0 40 38 80,9
15.02.2025 05:36:32 60,9 0 605,1 0 0 40 37 80,6
15.02.2025 05:37:32 60,4 0 539,1 0 0 40 37 80,8
15.02.2025 05:38:32 60,5 0 485,6 0 0 40 35 81,7
15.02.2025 05:39:32 60,7 0 439,9 0 0 40 33 80,6
15.02.2025 05:40:32 60,8 0 403 0 0 40 33 80,3
15.02.2025 05:41:32 60,5 0 371,8 0 0 40 32 80,4
15.02.2025 05:42:32 59,4 0 343,6 0 0 40 32 80
15.02.2025 05:43:32 57,9 0 320 0 0 40 32 81,2
15.02.2025 05:44:32 57 0 299,2 0 0 40 32 81,3
15.02.2025 05:45:32 57,1 0 281,3 0 0 40 33 79,8
15.02.2025 05:46:32 58 0 265,3 0 0 40 32 81,2
15.02.2025 05:47:32 59,6 0 250,6 0 0 40 32 81,4
15.02.2025 05:48:32 60,7 100 237,1 0 0 100 38 79,8
15.02.2025 05:49:32 59,4 100 225,2 57,27 80 100 37 81,1
15.02.2025 05:50:32 57,9 100 235 64,92 80 100 38 80,7
15.02.2025 05:51:32 57,4 100 289,6 68,07 80 100 39 77,9
15.02.2025 05:52:32 58,2 100 363 68,61 80 100 40 78,7
15.02.2025 05:53:32 60,2 100 428,4 68,73 80 100 46 78,9
15.02.2025 05:54:32 62,2 94 494,6 63,96 80 98 49 79
15.02.2025 05:55:32 63,3 90 572,5 57,3 80 98 53 79,7
15.02.2025 05:56:32 63,6 90 656,1 52,29 80 98 52 81,7
15.02.2025 05:57:32 64,2 86 725,5 44,28 80 98 52 79,8
15.02.2025 05:58:32 64 90 764,6 44,4 80 98 52 80,2
15.02.2025 05:59:32 62,6 100 762,9 52,38 80 100 52 81
15.02.2025 06:00:32 62 0 769,1 0 0 40 40 87,3
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15.02.2025 06:01:32 61,9 0 723,8 0 0 40 37 81,8
15.02.2025 06:02:32 61,5 0 646,7 0 0 40 38 79,9
15.02.2025 06:03:32 60,7 0 569,9 0 0 40 37 80,7
15.02.2025 06:04:32 60 100 505,9 0 0 60 37 78,1
15.02.2025 06:05:32 59,1 100 454,4 64,5 80 100 38 79,1
15.02.2025 06:06:32 58,3 100 426,6 72,54 80 100 38 81,4
15.02.2025 06:07:32 57,9 100 450,6 75,81 80 100 44 78,9
15.02.2025 06:08:32 59 100 543 72,06 80 100 52 76,7
15.02.2025 06:09:32 61,4 100 681 62,55 80 100 52 80,6
15.02.2025 06:10:32 65,2 82 779,8 41,25 80 93 52 81,9
15.02.2025 06:11:32 65,7 82 802,8 38,7 80 93 52 78,9
15.02.2025 06:12:32 63,2 90 789,6 45,48 80 98 53 77,7
15.02.2025 06:13:32 62,1 100 774,2 54,57 80 100 51 83,4
15.02.2025 06:14:32 62,2 100 783,8 54,18 80 100 53 80
15.02.2025 06:15:32 63,4 94 809,9 48,03 80 98 52 79,8
15.02.2025 06:16:32 64,9 90 818,3 43,44 80 98 52 79,6
15.02.2025 06:17:32 65,6 86 811,6 40,38 80 98 52 80,2
15.02.2025 06:18:32 64,4 90 793,8 44,82 80 98 52 80,1
15.02.2025 06:19:32 62,5 100 772,4 54,48 80 100 52 81,2
15.02.2025 06:20:32 62 94 795,1 48,9 80 98 52 80
15.02.2025 06:21:32 62,6 94 805,7 47,79 80 98 52 79,6
15.02.2025 06:22:32 62,9 94 814,4 46,8 80 98 52 80,6
15.02.2025 06:23:32 63 94 833,4 44,64 80 98 52 81,8
15.02.2025 06:24:32 63 94 829,5 44,4 80 98 52 79,4
15.02.2025 06:25:32 62,9 100 814,1 49,29 80 98 51 81,9
15.02.2025 06:26:32 63,1 94 815,5 45,15 80 98 51 82,5
15.02.2025 06:27:32 64,2 90 814,7 41,43 80 98 52 80,8
15.02.2025 06:28:32 65,4 86 808,4 38,4 80 98 53 79
15.02.2025 06:29:32 66,2 82 788,4 37,2 80 93 52 81
15.02.2025 06:30:32 65,4 86 767,4 41,61 80 98 52 79,6
15.02.2025 06:31:32 63,1 100 757,8 53,43 80 100 52 82,4
15.02.2025 06:32:32 62,4 100 754,7 54,39 80 100 52 79,9
15.02.2025 06:33:32 63,3 94 761,3 50,61 80 98 52 80,4
15.02.2025 06:34:32 65 86 781,7 42,39 80 98 52 79,9
15.02.2025 06:35:32 66,1 82 781,5 39,48 80 93 52 80,6
15.02.2025 06:36:32 64,6 90 774,6 45,9 80 98 52 81,6
15.02.2025 06:37:32 62,5 100 767,9 54,27 80 100 52 81,4
15.02.2025 06:38:32 62,1 100 775,8 54,06 80 100 51 82,2
15.02.2025 06:39:32 62,4 100 798 52,32 80 100 52 79
15.02.2025 06:40:32 62,9 100 812,9 50,97 80 100 52 79,7
15.02.2025 06:41:32 63 94 820,2 46,14 80 98 52 81,5
15.02.2025 06:42:32 62,9 100 810,5 50,64 80 100 52 80,9
15.02.2025 06:43:32 63,4 94 801,2 47,55 80 98 52 82,1
15.02.2025 06:44:32 64,4 90 798,7 44,22 80 98 52 80,6
15.02.2025 06:45:32 65,1 86 806,6 40,14 80 98 52 79,5
15.02.2025 06:46:32 65,6 86 802 40,17 80 98 52 80,3
15.02.2025 06:47:32 64,3 90 795,4 43,74 80 98 52 79,7
15.02.2025 06:48:32 62,6 100 788,9 51,87 80 100 52 79,4
15.02.2025 06:49:32 63 94 791,4 47,94 80 98 51 82,5
15.02.2025 06:50:32 64,9 90 799,4 43,68 80 98 52 79,5
15.02.2025 06:51:32 66,3 82 797 37,8 80 93 51 84,5
15.02.2025 06:52:32 66,4 82 785,6 38,46 80 93 52 80,5
15.02.2025 06:53:32 63,8 100 773,1 52,71 80 98 52 80,3
15.02.2025 06:54:32 62,1 100 765,9 53,91 80 100 51 82,9
15.02.2025 06:55:32 61,8 100 787,8 52,35 80 100 52 79,7
15.02.2025 06:56:32 62,3 94 797 47,67 80 98 52 81,6
15.02.2025 06:57:32 62,7 94 805,8 46,8 80 98 52 80,7
15.02.2025 06:58:32 63 94 815 45,78 80 98 52 80,1
15.02.2025 06:59:32 63 94 804,5 46,53 80 98 52 80,2
15.02.2025 07:00:32 63,9 94 808,8 45,96 80 98 52 79,1
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15.02.2025 07:01:32 65 86 813,5 38,52 80 98 52 81
15.02.2025 07:02:32 66 82 803,1 36,33 80 93 52 79,4
15.02.2025 07:03:32 66,5 82 776,6 38,34 80 93 48 83,2
15.02.2025 07:04:32 65,9 86 763,5 42,12 80 98 47 80,4
15.02.2025 07:05:32 63,3 100 754,4 53,88 80 100 48 80,1
15.02.2025 07:06:32 62,2 100 758,6 54,24 80 100 48 80,2
15.02.2025 07:07:32 63,6 94 787,5 48,18 80 98 48 80,3
15.02.2025 07:08:32 65,9 86 828,7 37,47 80 98 48 81,9
15.02.2025 07:09:32 67 78 825 31,71 80 89 47 81
15.02.2025 07:10:32 64,9 90 810,3 40,56 80 98 47 81,3
15.02.2025 07:11:32 62,6 100 782,1 50,55 80 100 47 82,4
15.02.2025 07:12:32 62 100 790,9 50,04 80 100 48 80,9
15.02.2025 07:13:32 62,4 100 801,3 49,35 80 100 48 80,3
15.02.2025 07:14:32 63 94 819,6 43,68 80 98 49 80,5
15.02.2025 07:15:32 63,1 94 808,5 44,34 80 98 49 80,7
15.02.2025 07:16:32 63 100 800,9 49,02 80 100 48 80,7
15.02.2025 07:17:32 63,7 100 792,9 49,86 80 100 49 78,5
15.02.2025 07:18:32 64,7 94 768,8 48,36 80 98 48 80,7
15.02.2025 07:19:32 65,6 90 763,1 45,72 80 98 48 80,5
15.02.2025 07:20:32 66,5 86 762,2 42,9 80 98 49 78,5
15.02.2025 07:21:32 65,5 90 776,9 44,91 80 98 48 79,9
15.02.2025 07:22:32 63,2 100 776,4 52,62 80 100 47 81,8
15.02.2025 07:23:32 62,8 100 785,7 52,11 80 100 48 80,9
15.02.2025 07:24:32 64,8 90 795,4 43,86 80 98 48 79,8
15.02.2025 07:25:32 66,7 82 798,5 37,41 80 93 47 81,2
15.02.2025 07:26:32 66,5 82 781,4 38,52 80 93 48 80,2
15.02.2025 07:27:32 63,5 100 760,9 53,76 80 100 48 80,8
15.02.2025 07:28:32 61,9 100 768 53,73 80 98 48 79,5
15.02.2025 07:29:32 62 94 782,5 48,96 80 98 48 80,3
15.02.2025 07:30:32 62,5 94 797 47,67 80 98 48 79,3
15.02.2025 07:31:32 63 90 792,9 44,58 80 98 48 80,1
15.02.2025 07:32:32 62,9 100 792,2 52,05 80 100 48 81,3
15.02.2025 07:33:32 62,9 100 802,1 51,33 80 100 48 80,9
15.02.2025 07:34:32 63,7 94 811,2 46,44 80 98 48 79,8
15.02.2025 07:35:32 64,9 90 809,4 42,78 80 98 48 80,7
15.02.2025 07:36:32 66 82 797,5 37,62 80 93 48 80,2
15.02.2025 07:37:32 66,9 82 776,3 39,18 80 93 48 80,5
15.02.2025 07:38:32 65,6 86 768,6 42,48 80 98 48 79,7
15.02.2025 07:39:32 63,2 100 774 52,83 80 100 48 80,4
15.02.2025 07:40:32 62,8 100 781 52,53 80 100 49 80,6
15.02.2025 07:41:32 64,7 90 788,5 44,55 80 98 50 78,7
15.02.2025 07:42:32 66,5 82 798,6 37,56 80 93 50 81,3
15.02.2025 07:43:32 67 78 788,4 35,49 80 89 48 81,5
15.02.2025 07:44:32 64,1 90 764,9 45,81 80 98 48 80,4
15.02.2025 07:45:32 62,2 100 763,2 53,97 80 100 48 81,4
15.02.2025 07:46:32 61,9 100 776,5 53,28 80 100 48 80,9
15.02.2025 07:47:32 62,5 94 795,7 47,73 80 98 49 80,6
15.02.2025 07:48:32 62,9 94 809,2 46,38 80 98 51 79,3
15.02.2025 07:49:32 63 94 797,1 47,28 80 98 52 80,1
15.02.2025 07:50:32 62,8 100 793,3 51,69 80 100 52 81,4
15.02.2025 07:51:32 63,6 94 797,6 47,43 80 98 53 79,6
15.02.2025 07:52:32 64,9 90 817,4 42 80 98 52 81,2
15.02.2025 07:53:32 66 82 817,5 35,49 80 93 51 82,2
15.02.2025 07:54:32 67,4 78 794,3 34,5 80 89 51 81,4
15.02.2025 07:55:32 65,7 86 764,5 42,03 80 98 52 79,9
15.02.2025 07:56:32 63,1 100 759,1 53,52 80 100 52 79,4
15.02.2025 07:57:32 62,5 100 779,3 52,26 80 100 52 79,8
15.02.2025 07:58:32 64,1 90 804,4 42,69 80 98 52 80,5
15.02.2025 07:59:32 66,2 82 802,5 36,66 80 93 52 79,9
15.02.2025 08:00:32 66,4 82 788,9 37,44 80 93 52 80,7
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15.02.2025 08:01:32 63,8 100 775,9 51,78 80 98 52 79,9
15.02.2025 08:02:32 62,3 100 757,1 54,03 80 100 52 80
15.02.2025 08:03:32 61,9 100 753,4 55,11 80 100 52 80
15.02.2025 08:04:32 62,3 94 774 49,8 80 98 52 80,8
15.02.2025 08:05:32 62,8 94 787,8 48,69 80 98 52 81
15.02.2025 08:06:32 63 94 801,9 47,43 80 98 51 83
15.02.2025 08:07:32 63,1 94 800,4 47,43 80 98 52 81,5
15.02.2025 08:08:32 63,8 94 801,8 47,25 80 98 53 79,4
15.02.2025 08:09:32 64,8 90 799,3 43,83 80 98 52 79,5
15.02.2025 08:10:32 65,5 86 794,7 40,95 80 98 52 79,3
15.02.2025 08:11:32 65,6 86 782,1 41,94 80 98 53 79,4
15.02.2025 08:12:32 64,2 94 781,1 48,63 80 98 52 81,4
15.02.2025 08:13:32 62,9 100 791,2 51,84 80 100 52 80,9
15.02.2025 08:14:32 63,4 94 810,4 46,26 80 98 52 80,4
15.02.2025 08:15:32 65 86 800,6 40,26 80 98 52 81
15.02.2025 08:16:32 66,2 82 790,2 38,25 80 93 52 80,2
15.02.2025 08:17:32 64,7 90 790,1 43,89 80 98 52 81,4
15.02.2025 08:18:32 62,9 100 781,7 52,17 80 98 52 79,2
15.02.2025 08:19:32 62,3 100 780,1 52,65 80 100 52 81,1
15.02.2025 08:20:32 62,4 100 789,6 52,02 80 100 52 79,9
15.02.2025 08:21:32 62,8 100 799,1 51,33 80 100 52 80,4
15.02.2025 08:22:32 63 94 807,1 46,68 80 98 52 81,8
15.02.2025 08:23:32 63 94 811 46,11 80 98 52 80,6
15.02.2025 08:24:32 62,9 100 805 50,34 80 98 53 80,1
15.02.2025 08:25:32 63,1 94 804,1 46,56 80 98 53 79,8
15.02.2025 08:26:32 63 94 806,1 46,29 80 98 52 80
15.02.2025 08:27:32 63,1 100 799,6 50,82 80 100 52 82,3
15.02.2025 08:28:32 63,2 100 798,6 51,03 80 100 52 82,1
15.02.2025 08:29:32 64,5 94 799 47,13 80 98 53 79,5
15.02.2025 08:30:32 65,9 90 815,8 41,91 80 98 52 79,2
15.02.2025 08:31:32 67,2 82 811,5 35,85 80 93 52 80,6
15.02.2025 08:32:32 66,8 86 788,2 40,14 80 98 52 79,8
15.02.2025 08:33:32 64 100 772,6 52,17 80 100 53 78,9
15.02.2025 08:34:32 62,8 100 779,6 51,99 80 100 52 80,6
15.02.2025 08:35:32 63,5 94 781,2 48,18 80 98 52 79,8
15.02.2025 08:36:32 64 90 776,4 45,33 80 98 52 82,2
15.02.2025 08:37:32 64,1 90 800,4 43,26 80 98 52 81,4
15.02.2025 08:38:32 66,1 82 839,3 33,3 80 93 52 80,4
15.02.2025 08:39:32 67,1 78 820,3 31,5 80 89 52 80,9
15.02.2025 08:40:32 64,6 94 772,2 47,16 80 98 52 80,8
15.02.2025 08:41:32 62,6 100 756,6 53,07 80 100 52 81,6
15.02.2025 08:42:32 62,3 100 779,2 51,63 80 100 52 80,3
15.02.2025 08:43:32 62,9 100 810,8 48,9 80 100 52 80,3
15.02.2025 08:44:32 63,3 94 804,5 45,36 80 98 52 81,6
15.02.2025 08:45:32 63,1 94 803 45,33 80 98 52 80,4
15.02.2025 08:46:32 63,3 94 798,2 45,72 80 98 52 81,5
15.02.2025 08:47:32 64,6 90 792,1 42,75 80 98 52 79,5
15.02.2025 08:48:32 65,3 86 762,9 42,27 80 98 52 80,4
15.02.2025 08:49:32 65,9 86 752,4 43,53 80 98 51 82,1
15.02.2025 08:50:32 65,9 86 749,3 44,07 80 98 53 78,9
15.02.2025 08:51:32 63,9 100 750,2 55,02 80 98 52 80,8
15.02.2025 08:52:32 62,4 100 770,4 53,88 80 100 52 79,9
15.02.2025 08:53:32 63,3 94 797,6 47,79 80 98 52 79,9
15.02.2025 08:54:32 65,3 86 797,8 41,07 80 98 51 82,1
15.02.2025 08:55:32 66,8 82 796,5 38,16 80 93 52 80,5
15.02.2025 08:56:32 66,4 82 783,5 38,97 80 93 52 80,9
15.02.2025 08:57:32 63,5 100 766,8 53,79 80 100 52 79,7
15.02.2025 08:58:32 61,9 100 775,2 53,58 80 100 52 82,1
15.02.2025 08:59:32 62 94 799,8 47,67 80 98 52 81
15.02.2025 09:00:32 62,6 94 808,9 46,65 80 98 52 81,1
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15.02.2025 09:01:32 62,9 100 811,8 50,01 80 98 52 79,7
15.02.2025 09:02:32 62,9 100 800,4 51 80 100 52 81,4
15.02.2025 09:03:32 63,2 94 795,2 47,67 80 98 51 83,1
15.02.2025 09:04:32 64,4 90 803,9 43,35 80 98 53 79,3
15.02.2025 09:05:32 65,3 86 804,3 39,84 80 98 53 79
15.02.2025 09:06:32 66,2 82 800,7 36,99 80 93 52 80,6
15.02.2025 09:07:32 66,5 82 788,3 37,71 80 93 52 80,4
15.02.2025 09:08:32 65,6 86 774,3 41,46 80 98 52 79,3
15.02.2025 09:09:32 63,3 100 767,9 52,86 80 100 51 82,5
15.02.2025 09:10:32 62,3 100 773,3 52,89 80 100 52 79,9
15.02.2025 09:11:32 63,8 94 791,6 47,55 80 98 52 81,4
15.02.2025 09:12:32 65,5 86 802,9 39,81 80 98 52 80,1
15.02.2025 09:13:32 66,9 82 796,1 37,2 80 93 52 81,8
15.02.2025 09:14:32 65 86 769,6 42,06 80 98 52 80
15.02.2025 09:15:32 62,8 100 760 54 80 100 52 80,5
15.02.2025 09:16:32 62,1 100 784,9 52,23 80 100 52 80,3
15.02.2025 09:17:32 62,4 100 802,2 50,88 80 100 52 81,3
15.02.2025 09:18:32 62,9 100 799,9 51,12 80 100 52 79,8
15.02.2025 09:19:32 62,9 100 800,2 51,27 80 100 52 80,8
15.02.2025 09:20:32 62,7 100 798 51,6 80 100 52 80,9
15.02.2025 09:21:32 62,9 100 804,9 51,09 80 100 53 80
15.02.2025 09:22:32 64 90 835,6 40,62 80 98 52 79,2
15.02.2025 09:23:32 65,7 86 848,6 35,4 80 98 52 81,4
15.02.2025 09:24:32 66,7 82 820 34,23 80 93 52 80,6
15.02.2025 09:25:32 67,5 78 789,7 33,9 80 89 52 79,4
15.02.2025 09:26:32 65,9 86 766,1 40,8 80 98 52 78,3
15.02.2025 09:27:32 63 100 754,5 52,86 80 100 52 80,1
15.02.2025 09:28:32 62,6 100 765 52,59 80 100 53 79,8
15.02.2025 09:29:32 64,4 90 785,2 43,68 80 98 52 81,7
15.02.2025 09:30:32 66,5 82 796,8 36,6 80 93 52 79,6
15.02.2025 09:31:32 66,7 82 785,6 37,14 80 93 52 81,1
15.02.2025 09:32:32 64 94 753 49,41 80 98 51 80,4
15.02.2025 09:33:32 61,9 100 728,8 56,49 80 98 52 80,7
15.02.2025 09:34:32 61,7 100 751,3 55,44 80 100 52 80,4
15.02.2025 09:35:32 62,3 94 783 49,11 80 98 52 80,1
15.02.2025 09:36:32 62,9 94 800,8 47,52 80 98 52 80,5
15.02.2025 09:37:32 63,1 94 809,9 46,44 80 98 53 78,9
15.02.2025 09:38:32 63,1 94 806,1 46,59 80 98 52 81,3
15.02.2025 09:39:32 64 90 797,6 43,77 80 98 52 81,7
15.02.2025 09:40:32 65 86 793,9 40,86 80 98 52 80
15.02.2025 09:41:32 66,2 82 793,8 37,95 80 93 53 78,9
15.02.2025 09:42:32 67,3 78 788,6 35,64 80 89 52 80,1
15.02.2025 09:43:32 67,3 78 757,8 38,1 80 89 52 80,4
15.02.2025 09:44:32 64,7 94 751,4 50,61 80 98 53 79
15.02.2025 09:45:32 62,4 100 760,6 54,39 80 100 52 81,2
15.02.2025 09:46:32 62,7 100 792,4 51,96 80 100 52 81,9
15.02.2025 09:47:32 65 86 815 39,18 80 98 52 79,8
15.02.2025 09:48:32 67,1 78 825,2 32,43 80 89 52 80,5
15.02.2025 09:49:32 65,9 86 800,9 38,88 80 93 52 80,2
15.02.2025 09:50:32 63 100 779,1 51,42 80 100 52 80,3
15.02.2025 09:51:32 62,1 100 774,4 52,29 80 100 51 82,2
15.02.2025 09:52:32 62,2 100 791,6 51,03 80 100 52 80,5
15.02.2025 09:53:32 62,8 100 806,3 49,83 80 100 52 80,3
15.02.2025 09:54:32 63,1 94 813,1 45,12 80 98 52 79
15.02.2025 09:55:32 63,4 94 806,3 45,48 80 98 52 82,2
15.02.2025 09:56:32 64,3 90 806 41,79 80 98 52 81
15.02.2025 09:57:32 65,4 86 790 39,9 80 98 52 81
15.02.2025 09:58:32 65,9 86 773,2 41,34 80 98 52 81,6
15.02.2025 09:59:32 66,4 82 770,5 38,79 80 93 52 82,5
15.02.2025 10:00:32 65,3 90 783 43,38 80 98 52 80

Transaction 09222115557542540970 Signed HP, JK



        

 

REPORT 
    

  

Date Reference Page 

2025-03-26 O100115-1306785 11 (51) 
      

   
 

 Appendix 14 

  

 

RISE Research Institutes of Sweden AB 

 

 

15.02.2025 10:01:32 63 100 775 51,66 80 100 52 80,2
15.02.2025 10:02:32 62,5 100 771,8 52,47 80 100 52 82,3
15.02.2025 10:03:32 64,2 90 792,9 43,41 80 98 52 80,3
15.02.2025 10:04:32 66,3 82 805,4 36,15 80 93 52 81,6
15.02.2025 10:05:32 67,6 78 782,9 35,25 80 89 52 81,3
15.02.2025 10:06:32 66,6 82 764,8 39 80 93 52 80,8
15.02.2025 10:07:32 63,4 100 774,3 51,6 80 100 52 79,6
15.02.2025 10:08:32 62,2 100 807,4 48,84 80 100 52 80,4
15.02.2025 10:09:32 62,4 100 818 47,76 80 100 52 80,2
15.02.2025 10:10:32 62,9 100 822,1 47,22 80 98 52 82
15.02.2025 10:11:32 63,1 94 815,7 43,5 80 98 52 80,5
15.02.2025 10:12:32 62,9 100 803,7 48,24 80 98 52 79,2
15.02.2025 10:13:32 63,6 94 793 45,27 80 98 52 80,1
15.02.2025 10:14:32 64,4 90 794 41,67 80 98 52 80,3
15.02.2025 10:15:32 65 86 788,4 38,94 80 98 53 79,2
15.02.2025 10:16:32 65,6 86 788,7 38,76 80 98 51 82,4
15.02.2025 10:17:32 66,2 82 766,3 37,92 80 93 52 79,4
15.02.2025 10:18:32 64,9 94 746,5 49,35 80 98 52 80,7
15.02.2025 10:19:32 62,6 100 741,5 54,54 80 100 52 80
15.02.2025 10:20:32 62,3 100 751,6 54,48 80 100 52 79,1
15.02.2025 10:21:32 63,7 94 774,1 49,08 80 98 51 83,5
15.02.2025 10:22:32 65,5 86 800 40,08 80 98 52 81
15.02.2025 10:23:32 66,5 82 798,2 37,05 80 93 52 79,7
15.02.2025 10:24:32 64,8 90 769 45,36 80 98 53 78,8
15.02.2025 10:25:32 62,6 100 757,5 54,21 80 100 52 80,3
15.02.2025 10:26:32 62 100 766 54,09 80 100 53 79,8
15.02.2025 10:27:32 62,4 100 796,3 51,72 80 100 52 81,7
15.02.2025 10:28:32 63 94 813,8 46,23 80 98 52 79,8
15.02.2025 10:29:32 63,2 94 819,2 45,36 80 98 52 80,6
15.02.2025 10:30:32 63,2 94 818,4 45,06 80 98 52 80,9
15.02.2025 10:31:32 63 100 804,7 50,01 80 100 52 79,8
15.02.2025 10:32:32 62,9 100 788,7 51,57 80 100 52 80
15.02.2025 10:33:32 62,8 100 787,5 51,93 80 100 53 79,1
15.02.2025 10:34:32 64,2 90 806,9 42,78 80 98 52 80,2
15.02.2025 10:35:32 65,6 86 811,2 38,85 80 98 52 80,5
15.02.2025 10:36:32 66,4 82 806,5 35,91 80 93 52 81,5
15.02.2025 10:37:32 66 82 774,5 38,43 80 93 52 81,8
15.02.2025 10:38:32 63,7 100 760,7 53,13 80 100 53 78,2
15.02.2025 10:39:32 62,3 100 751,8 54,66 80 100 51 82,1
15.02.2025 10:40:32 62,6 100 758,4 54,81 80 100 52 81,9
15.02.2025 10:41:32 64,4 90 784,1 45,45 80 98 53 79,3
15.02.2025 10:42:32 65,6 86 797,2 40,98 80 98 52 81,2
15.02.2025 10:43:32 64,5 90 797,2 43,89 80 98 52 79,1
15.02.2025 10:44:32 62,9 100 789,9 52,05 80 98 52 79,8
15.02.2025 10:45:32 62,5 100 789,2 52,32 80 100 53 79,1
15.02.2025 10:46:32 62,7 100 801,5 51,36 80 100 52 79,3
15.02.2025 10:47:32 63 94 811,8 46,5 80 98 52 80,8
15.02.2025 10:48:32 63 94 808,2 46,59 80 98 53 78,8
15.02.2025 10:49:32 63 94 812,9 45,93 80 98 52 79,6
15.02.2025 10:50:32 63,1 100 811,4 49,8 80 100 52 79,7
15.02.2025 10:51:32 63,7 100 813,5 49,5 80 100 52 80
15.02.2025 10:52:32 64,8 94 831,9 43,62 80 98 52 80,5
15.02.2025 10:53:32 66,4 86 847,6 34,74 80 98 52 80,3
15.02.2025 10:54:32 67 82 823,3 33,24 80 93 52 81,3
15.02.2025 10:55:32 64,5 94 801,6 44,07 80 98 52 79,1
15.02.2025 10:56:32 62,7 100 777,1 50,4 80 100 52 81,3
15.02.2025 10:57:32 62,6 100 791,9 49,41 80 100 51 84,3
15.02.2025 10:58:32 64,5 90 807,9 40,53 80 98 52 79
15.02.2025 10:59:32 66,2 82 804,9 34,47 80 93 53 79,3
15.02.2025 11:00:32 66,7 82 797,3 34,59 80 93 52 81,4
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15.02.2025 11:01:32 64,3 90 777,1 42,09 80 98 53 78
15.02.2025 11:02:32 62,3 100 753,8 52,05 80 100 52 80,4
15.02.2025 11:03:32 61,9 100 730,3 55,05 80 98 51 82,3
15.02.2025 11:04:32 62 94 738 51,45 80 98 53 79,1
15.02.2025 11:05:32 62,4 100 768,5 53,34 80 100 52 79,8
15.02.2025 11:06:32 62,9 100 802 50,61 80 98 52 79,7
15.02.2025 11:07:32 63,1 94 820,8 44,73 80 98 52 80,8
15.02.2025 11:08:32 63,4 94 814,1 44,97 80 98 52 79,9
15.02.2025 11:09:32 64,5 94 795,2 46,47 80 98 52 80,4
15.02.2025 11:10:32 65,2 90 784,7 43,92 80 98 52 81,6
15.02.2025 11:11:32 66 86 784,7 40,65 80 98 53 78,2
15.02.2025 11:12:32 65 90 783,1 43,86 80 98 52 79,6
15.02.2025 11:13:32 63 100 783,4 51,33 80 100 52 81,6
15.02.2025 11:14:32 62,8 100 806,2 49,44 80 100 52 80,9
15.02.2025 11:15:32 64,8 90 811,9 41,22 80 98 52 80,5
15.02.2025 11:16:32 66,3 82 801,4 35,82 80 93 52 81,3
15.02.2025 11:17:32 66,3 82 777 37,65 80 93 52 82,2
15.02.2025 11:18:32 63,8 100 757,9 52,77 80 100 52 79,1
15.02.2025 11:19:32 62 94 764,6 48,93 80 98 52 78,9
15.02.2025 11:20:32 61,9 100 776,5 52,26 80 100 52 81,7
15.02.2025 11:21:32 62,3 94 790,6 47,25 80 98 52 80,2
15.02.2025 11:22:32 62,9 94 795,9 46,77 80 98 52 80,6
15.02.2025 11:23:32 62,9 100 793,2 51 80 98 51 82,1
15.02.2025 11:24:32 62,8 100 804,8 50,1 80 100 52 79,3
15.02.2025 11:25:32 63,4 94 811,1 45,48 80 98 52 80,4
15.02.2025 11:26:32 64,4 90 810,5 41,76 80 98 52 79,4
15.02.2025 11:27:32 65,3 86 800,9 39,15 80 98 52 80,8
15.02.2025 11:28:32 66 82 788,7 37,38 80 93 52 80,5
15.02.2025 11:29:32 65,1 86 782,5 40,41 80 98 52 80,2
15.02.2025 11:30:32 63 100 779,3 51,33 80 100 52 79,9
15.02.2025 11:31:32 62,4 100 773,4 52,32 80 100 53 79,1
15.02.2025 11:32:32 63,7 94 790 47,19 80 98 52 80,5
15.02.2025 11:33:32 65,6 86 808,3 38,7 80 98 52 80,3
15.02.2025 11:34:32 67,2 78 793,7 34,38 80 89 51 83,4
15.02.2025 11:35:32 65,7 86 771 41,19 80 98 53 79
15.02.2025 11:36:32 62,9 100 763,9 52,8 80 100 52 81,8
15.02.2025 11:37:32 62 100 799,7 49,98 80 100 52 82,4
15.02.2025 11:38:32 62,5 100 834,3 46,65 80 100 52 81,6
15.02.2025 11:39:32 63,2 94 831,6 42,51 80 98 52 81,5
15.02.2025 11:40:32 63,3 94 832,7 41,82 80 98 53 79,4
15.02.2025 11:41:32 63,2 94 815,6 42,84 80 98 52 80,1
15.02.2025 11:42:32 63,2 100 787,8 49,32 80 100 52 81,6
15.02.2025 11:43:32 64,2 94 798,6 44,55 80 98 53 79,2
15.02.2025 11:44:32 65,4 90 810,4 39,84 80 98 52 81,1
15.02.2025 11:45:32 66,4 86 798,9 37,41 80 98 52 80,9
15.02.2025 11:46:32 67,1 82 786,4 35,58 80 93 51 82,4
15.02.2025 11:47:32 66 86 759,9 40,5 80 98 52 82,4
15.02.2025 11:48:32 62,9 100 733,4 54,21 80 100 53 78,8
15.02.2025 11:49:32 61,8 100 740,9 54,54 80 100 52 80,8
15.02.2025 11:50:32 62,1 94 758,8 49,8 80 98 52 79
15.02.2025 11:51:32 62,7 94 776,4 48,54 80 98 53 78,3
15.02.2025 11:52:32 63 94 794,3 46,98 80 98 52 82,2
15.02.2025 11:53:32 62,9 100 799,5 50,46 80 100 52 80
15.02.2025 11:54:32 63,3 94 800,3 46,5 80 98 53 79,5
15.02.2025 11:55:32 64,5 90 795,7 43,41 80 98 53 78,7
15.02.2025 11:56:32 65,6 86 789,4 40,65 80 98 52 79,4
15.02.2025 11:57:32 66,6 82 782,3 38,31 80 93 52 80,3
15.02.2025 11:58:32 67,2 78 774,2 36,27 80 89 52 79,4
15.02.2025 11:59:32 67,4 78 764,9 36,75 80 89 53 78,9
15.02.2025 12:00:32 64,9 94 739,3 51,03 80 98 52 79,2
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15.02.2025 12:01:32 62,6 100 758,4 54,03 80 100 53 78,9
15.02.2025 12:02:32 63,9 94 789,4 47,7 80 98 52 82,2
15.02.2025 12:03:32 66,2 82 805,7 36,69 80 93 52 80
15.02.2025 12:04:32 67,8 78 798 34,32 80 89 52 79,6
15.02.2025 12:05:32 66,9 82 782 37,65 80 93 52 80
15.02.2025 12:06:32 63,7 100 760,7 52,89 80 100 53 79,8
15.02.2025 12:07:32 62 100 763,1 53,37 80 100 52 80,7
15.02.2025 12:08:32 62,1 94 787,6 47,64 80 98 52 80
15.02.2025 12:09:32 62,8 94 808,2 45,69 80 98 52 82,2
15.02.2025 12:10:32 63,1 90 805,7 42,15 80 98 51 82,6
15.02.2025 12:11:32 63,3 90 808,7 41,55 80 98 52 80
15.02.2025 12:12:32 64,2 90 795,1 42,57 80 98 53 79
15.02.2025 12:13:32 65,2 86 790,7 39,78 80 98 52 80,3
15.02.2025 12:14:32 65,9 86 782,7 40,41 80 98 52 80,1
15.02.2025 12:15:32 66,5 82 768,5 38,79 80 93 52 80,7
15.02.2025 12:16:32 65,5 86 761,2 42,15 80 98 52 81,3
15.02.2025 12:17:32 62,9 100 763,6 52,89 80 98 53 78,3
15.02.2025 12:18:32 62,6 100 772,8 52,59 80 100 52 80,4
15.02.2025 12:19:32 64,3 90 784 44,43 80 98 53 79,3
15.02.2025 12:20:32 66,4 82 806,6 36,24 80 93 52 80,4
15.02.2025 12:21:32 67,8 78 788,4 34,86 80 89 52 80,4
15.02.2025 12:22:32 67 78 772,8 35,94 80 89 52 78,8
15.02.2025 12:23:32 64 94 783,4 46,68 80 98 53 78,2
15.02.2025 12:24:32 62,2 100 786,1 50,7 80 100 52 80,8
15.02.2025 12:25:32 62,1 94 791 46,59 80 98 52 81,7
15.02.2025 12:26:32 62,7 94 787,1 47,01 80 98 53 79,5
15.02.2025 12:27:32 62,8 94 784,5 47,37 80 98 52 81,4
15.02.2025 12:28:32 62,9 100 808,9 49,14 80 98 51 83
15.02.2025 12:29:32 64 90 817,1 40,77 80 98 52 80,9
15.02.2025 12:30:32 65,1 86 807,4 38,04 80 98 52 82,9
15.02.2025 12:31:32 65,9 86 790,5 39,33 80 98 52 81,4
15.02.2025 12:32:32 66,6 82 775 37,77 80 93 53 78,1
15.02.2025 12:33:32 67,1 78 741,8 38,43 80 89 51 82,3
15.02.2025 12:34:32 66,6 82 733,8 41,85 80 93 51 83,2
15.02.2025 12:35:32 63,7 100 734,6 55,62 80 100 52 81,6
15.02.2025 12:36:32 62,3 100 748 55,41 80 100 52 80,6
15.02.2025 12:37:32 64,1 90 779,7 45,66 80 98 53 79,2
15.02.2025 12:38:32 66,3 82 798,1 38,01 80 93 52 80,6
15.02.2025 12:39:32 68 74 793,1 35,49 80 86 51 83,6
15.02.2025 12:40:32 68 74 785,7 33,42 80 86 52 80,3
15.02.2025 12:41:32 65,1 86 770,9 41,76 80 98 53 79,7
15.02.2025 12:42:32 62,4 100 763,7 53,37 80 100 52 80,7
15.02.2025 12:43:32 61,9 100 775 52,86 80 98 52 79,1
15.02.2025 12:44:32 62,3 94 792,4 47,58 80 98 52 80,8
15.02.2025 12:45:32 63 90 801,1 43,26 80 98 52 81,6
15.02.2025 12:46:32 63,2 94 804,3 46,2 80 98 52 81
15.02.2025 12:47:32 64 90 796,4 43,32 80 98 52 78,9
15.02.2025 12:48:32 65,1 86 791,3 40,59 80 98 52 82,7
15.02.2025 12:49:32 65,6 86 786,7 40,89 80 98 52 80,9
15.02.2025 12:50:32 66,5 82 774,8 39,06 80 93 52 80,4
15.02.2025 12:51:32 66,9 82 776,9 38,64 80 89 51 82,8
15.02.2025 12:52:32 67,9 78 764,5 37,05 80 89 53 79,8
15.02.2025 12:53:32 67,6 78 765 36,69 80 89 52 81,8
15.02.2025 12:54:32 64,4 94 746,6 50,22 80 98 52 79,3
15.02.2025 12:55:32 62,1 100 740,6 55,59 80 100 52 81,3
15.02.2025 12:56:32 61,8 100 761,4 54,51 80 100 52 81,3
15.02.2025 12:57:32 62,3 100 790,1 52,35 80 100 52 81,7
15.02.2025 12:58:32 62,9 100 801,4 51,42 80 100 52 81,1
15.02.2025 12:59:32 63,1 94 810,7 46,59 80 98 52 80
15.02.2025 13:00:32 63,7 94 806,9 46,68 80 98 52 79
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15.02.2025 13:01:32 65 86 811,3 39,36 80 98 52 80,9
15.02.2025 13:02:32 66 82 799,5 37,29 80 93 52 79,3
15.02.2025 13:03:32 66,5 82 787,1 38,01 80 93 52 80,5
15.02.2025 13:04:32 67,2 78 775,4 36,36 80 89 52 81
15.02.2025 13:05:32 68,2 74 769,6 34,41 80 86 52 80,2
15.02.2025 13:06:32 67,5 78 772,4 35,88 80 89 52 80,7
15.02.2025 13:07:32 64,3 94 766 48,27 80 98 52 82,1
15.02.2025 13:08:32 62,5 100 782,1 51,15 80 100 52 80,7
15.02.2025 13:09:32 62,5 100 823,5 47,49 80 100 52 81
15.02.2025 13:10:32 63,1 94 828,3 42,75 80 98 53 78,6
15.02.2025 13:11:32 63,2 94 819,1 43,11 80 98 53 78,8
15.02.2025 13:12:32 63,2 94 803,4 44,28 80 98 52 81
15.02.2025 13:13:32 64,1 90 794,6 41,52 80 98 52 80,1
15.02.2025 13:14:32 65,3 86 797 38,07 80 98 52 81,1
15.02.2025 13:15:32 66,4 82 785,4 36,21 80 93 52 81
15.02.2025 13:16:32 67,1 78 769 35,01 80 89 51 82,4
15.02.2025 13:17:32 67,8 78 744,1 37,17 80 89 52 80,8
15.02.2025 13:18:32 68,2 74 713,4 38,16 80 86 52 81,3
15.02.2025 13:19:32 66,4 86 703,9 46,89 80 98 52 80,7
15.02.2025 13:20:32 63,2 100 712,3 57,93 80 100 52 81
15.02.2025 13:21:32 62 94 751,5 51,57 80 98 52 81,6
15.02.2025 13:22:32 62,5 94 785,7 48,81 80 98 52 79,9
15.02.2025 13:23:32 63 90 783,1 45,72 80 98 53 77,9
15.02.2025 13:24:32 62,9 100 783,6 53,13 80 98 52 80,9
15.02.2025 13:25:32 63,4 94 785 49,29 80 98 51 83,2
15.02.2025 13:26:32 64,8 90 793,8 45,09 80 98 53 79
15.02.2025 13:27:32 65,9 86 794,9 41,64 80 98 52 79,8
15.02.2025 13:28:32 66,8 82 797,9 38,19 80 93 52 80,1
15.02.2025 13:29:32 67,5 78 782,3 36,75 80 89 52 80,7
15.02.2025 13:30:32 68,2 74 762,7 36 80 86 52 81,3
15.02.2025 13:31:32 68,7 74 761,3 35,85 80 86 51 81,3
15.02.2025 13:32:32 66,3 82 752,4 41,01 80 93 51 78,2
15.02.2025 13:33:32 63,2 100 751,8 54,87 80 100 52 82,3
15.02.2025 13:34:32 62,3 100 768,1 54,06 80 100 52 81,3
15.02.2025 13:35:32 62,6 100 791,1 52,38 80 100 51 84,1
15.02.2025 13:36:32 63 94 799,9 47,85 80 98 52 80,2
15.02.2025 13:37:32 63,2 0 811,1 0 0 40 46 86,9
15.02.2025 13:38:32 64 0 767,7 0 0 40 37 80,8
15.02.2025 13:39:32 64,4 0 686,9 0 0 40 37 80,6
15.02.2025 13:40:32 64 0 602,5 0 0 40 38 81
15.02.2025 13:41:32 63,5 0 535,1 0 0 40 37 80,1
15.02.2025 13:42:32 63,1 0 480,7 0 0 40 37 80,1
15.02.2025 13:43:32 63 0 435,8 0 0 40 37 80,5
15.02.2025 13:44:32 62,8 0 399 0 0 40 36 81,3
15.02.2025 13:45:32 62,1 0 367,7 0 0 40 33 81,5
15.02.2025 13:46:32 60 0 341,7 0 0 40 32 81
15.02.2025 13:47:32 58,1 0 319 0 0 40 33 79,8
15.02.2025 13:48:32 57,1 0 299,2 0 0 40 32 81
15.02.2025 13:49:32 57,3 0 281,4 0 0 40 32 80,2
15.02.2025 13:50:32 58,9 0 265,3 0 0 40 32 80,3
15.02.2025 13:51:32 60,2 100 251,2 0 0 65 33 79,9
15.02.2025 13:52:32 60,1 100 237,9 56,49 80 100 38 80,8
15.02.2025 13:53:32 58,4 100 232 65,49 80 100 37 82,5
15.02.2025 13:54:32 57,6 100 257,6 71,49 80 100 38 80,3
15.02.2025 13:55:32 58,2 100 324,6 73,2 80 100 42 79,4
15.02.2025 13:56:32 60,4 100 398,6 73,05 80 100 44 78,7
15.02.2025 13:57:32 62,2 94 459,7 69,21 80 98 48 80
15.02.2025 13:58:32 63,2 90 530,8 63,72 80 98 52 79,9
15.02.2025 13:59:32 62,9 94 609,4 63,24 80 98 53 78,7
15.02.2025 14:00:32 61,9 100 691,5 61,95 80 98 52 80,3
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15.02.2025 14:01:32 61,9 100 754,6 57,54 80 100 52 79,4
15.02.2025 14:02:32 62,5 94 797,1 50,07 80 98 52 79
15.02.2025 14:03:32 63,1 90 801,2 46,2 80 98 52 81,9
15.02.2025 14:04:32 63,8 0 786,4 0 0 40 38 79,9
15.02.2025 14:05:32 64,5 0 713,8 0 0 40 37 82,7
15.02.2025 14:06:32 64,4 0 630,9 0 0 40 38 79,7
15.02.2025 14:07:32 64,2 0 554,6 0 0 30 35 80,9
15.02.2025 14:08:32 63,5 94 492,2 0 0 90 37 81,1
15.02.2025 14:09:32 62,6 100 447,9 73,47 80 100 38 80,8
15.02.2025 14:10:32 60,9 100 461,5 77,58 80 100 46 76,6
15.02.2025 14:11:32 60,4 100 554,3 73,68 80 100 53 79,1
15.02.2025 14:12:32 62,1 94 699,1 59,4 80 98 52 82,3
15.02.2025 14:13:32 65,1 82 792,4 42,21 80 93 53 78,8
15.02.2025 14:14:32 65,8 82 823 38,73 80 93 52 80,6
15.02.2025 14:15:32 63,8 90 810,8 45,12 80 98 52 80,8
15.02.2025 14:16:32 62,7 100 794,2 53,85 80 100 52 79,4
15.02.2025 14:17:32 62,6 100 786,5 54,84 80 100 53 78,6
15.02.2025 14:18:32 62,8 100 790,7 54,75 80 100 53 79,5
15.02.2025 14:19:32 63 94 797,2 50,34 80 98 52 79,5
15.02.2025 14:20:32 63,1 94 774,2 52,53 80 98 53 79,5
15.02.2025 14:21:32 63,5 94 770,2 53,31 80 98 52 80,1
15.02.2025 14:22:32 64,9 90 781,9 49,02 80 98 52 78,4
15.02.2025 14:23:32 65,9 86 779,6 46,14 80 98 52 79,1
15.02.2025 14:24:32 66,5 82 797,5 41,46 80 93 52 82
15.02.2025 14:25:32 64,5 94 791,7 51 80 98 52 79,8
15.02.2025 14:26:32 62,7 100 786,7 55,56 80 100 52 80,6
15.02.2025 14:27:32 63,5 94 798,4 50,76 80 98 52 81
15.02.2025 14:28:32 65,4 86 800,9 43,74 80 98 51 83,5
15.02.2025 14:29:32 66,7 82 793,2 41,31 80 93 52 81,7
15.02.2025 14:30:32 67,2 78 782,1 39,48 80 89 52 80,3
15.02.2025 14:31:32 64,7 94 787,9 50,49 80 98 53 79,3
15.02.2025 14:32:32 62,6 100 780,2 55,38 80 100 52 79,9
15.02.2025 14:33:32 62,2 100 783,5 55,44 80 100 52 80,5
15.02.2025 14:34:32 62,5 100 795 54,72 80 100 52 81,8
15.02.2025 14:35:32 62,9 100 815,8 52,89 80 100 51 83,1
15.02.2025 14:36:32 63,2 94 828,1 47,43 80 98 52 82,7
15.02.2025 14:37:32 63,3 94 809,7 48,69 80 98 52 79,5
15.02.2025 14:38:32 64 90 802,9 45,66 80 98 52 81,2
15.02.2025 14:39:32 64,9 90 803 45,39 80 98 52 80,3
15.02.2025 14:40:32 65,7 86 799,2 42,33 80 98 52 82,1
15.02.2025 14:41:32 66,7 82 794,3 39,66 80 93 52 80,2
15.02.2025 14:42:32 67,6 78 794,4 36,69 80 89 51 80,3
15.02.2025 14:43:32 66,4 86 774,7 43,2 80 98 52 81
15.02.2025 14:44:32 63,4 100 759,5 55,38 80 100 52 81,7
15.02.2025 14:45:32 62,9 100 764,5 55,59 80 100 52 80,6
15.02.2025 14:46:32 64,6 90 779,9 47,07 80 98 52 79,4
15.02.2025 14:47:32 66,6 82 798,6 39,36 80 93 52 81,1
15.02.2025 14:48:32 67,2 78 786,9 37,5 80 89 52 80
15.02.2025 14:49:32 64,8 94 779,1 49,77 80 98 52 79,2
15.02.2025 14:50:32 62,7 100 789 53,1 80 100 52 79,3
15.02.2025 14:51:32 62,5 100 782 54,06 80 100 52 80,7
15.02.2025 14:52:32 62,5 100 794,6 53,19 80 100 52 81
15.02.2025 14:53:32 62,9 100 807,6 52,11 80 98 52 79,7
15.02.2025 14:54:32 63 94 813,4 47,49 80 98 51 82,8
15.02.2025 14:55:32 63,4 94 831,1 45,45 80 98 52 80,2
15.02.2025 14:56:32 64,7 90 833,6 41,1 80 98 52 81,2
15.02.2025 14:57:32 66,2 82 822,6 35,46 80 93 53 79,1
15.02.2025 14:58:32 66,5 82 797,2 37,08 80 93 52 81,2
15.02.2025 14:59:32 66,4 82 780,6 38,25 80 93 52 80,3
15.02.2025 15:00:32 64,3 94 773,4 48,21 80 98 53 78,2
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15.02.2025 15:01:32 62,7 100 785,1 51,39 80 100 52 79,9
15.02.2025 15:02:32 64,3 90 798,7 42,87 80 98 52 82,3
15.02.2025 15:03:32 66,4 82 807,2 35,88 80 93 52 80,7
15.02.2025 15:04:32 67,7 78 787,7 34,59 80 89 52 79,6
15.02.2025 15:05:32 65,9 86 741 43,8 80 98 52 79,2
15.02.2025 15:06:32 62,8 100 725,6 56,61 80 100 52 79,4
15.02.2025 15:07:32 61,7 100 741,3 56,22 80 100 52 80,5
15.02.2025 15:08:32 61,9 100 762,9 55,08 80 100 52 80
15.02.2025 15:09:32 62,6 94 787,8 49,17 80 98 52 78,6
15.02.2025 15:10:32 63,2 90 806 43,95 80 98 53 78,4
15.02.2025 15:11:32 63,3 90 803,4 43,86 80 98 52 80,5
15.02.2025 15:12:32 63,7 94 797,9 47,67 80 98 53 78,6
15.02.2025 15:13:32 64,7 90 794,1 44,46 80 98 52 79,7
15.02.2025 15:14:32 65,5 86 797,6 40,86 80 98 52 79,9
15.02.2025 15:15:32 66,4 82 790,8 38,46 80 93 52 81,2
15.02.2025 15:16:32 66,2 82 777 39,42 80 93 52 81,8
15.02.2025 15:17:32 63,8 100 771,7 53,13 80 98 52 80
15.02.2025 15:18:32 62,7 100 769,6 53,85 80 100 53 78,6
15.02.2025 15:19:32 64,2 90 796,7 44,28 80 98 52 79,1
15.02.2025 15:20:32 66,1 82 800 37,83 80 93 53 78,6
15.02.2025 15:21:32 67,5 78 787,8 36,06 80 89 52 80,7
15.02.2025 15:22:32 66,7 82 772,8 39,45 80 93 52 79,8
15.02.2025 15:23:32 63,6 100 757,9 54,21 80 100 52 81,7
15.02.2025 15:24:32 62,1 100 770,8 53,67 80 100 51 81,8
15.02.2025 15:25:32 62,3 94 788,3 48,42 80 98 53 78,9
15.02.2025 15:26:32 62,7 94 808,9 46,47 80 98 52 81,6
15.02.2025 15:27:32 63,1 90 809,3 42,66 80 98 52 79,5
15.02.2025 15:28:32 63,1 94 805 46,23 80 98 51 82,6
15.02.2025 15:29:32 63,6 94 803 46,23 80 98 52 83,1
15.02.2025 15:30:32 64,8 90 788,5 44,01 80 98 53 78,8
15.02.2025 15:31:32 65,6 86 783,3 41,22 80 98 52 79,9
15.02.2025 15:32:32 66,5 82 779,5 38,64 80 93 52 82,2
15.02.2025 15:33:32 67,2 78 768,7 36,93 80 89 52 80,3
15.02.2025 15:34:32 65,9 86 755,2 43,2 80 93 51 82,6
15.02.2025 15:35:32 63,1 100 756,4 54,15 80 100 52 78
15.02.2025 15:36:32 62,9 100 769,8 53,55 80 100 52 81
15.02.2025 15:37:32 64,7 90 782,8 45,21 80 98 52 79,1
15.02.2025 15:38:32 66,5 82 793,5 38,22 80 93 52 81,4
15.02.2025 15:39:32 67,9 78 797,5 34,98 80 89 52 79,7
15.02.2025 15:40:32 67 78 809,2 33,18 80 89 52 80,8
15.02.2025 15:41:32 63,9 100 797,6 49,47 80 100 53 79,9
15.02.2025 15:42:32 62,5 100 789,1 50,43 80 100 53 79,4
15.02.2025 15:43:32 62,3 100 792,9 50,43 80 100 51 82,1
15.02.2025 15:44:32 62,7 100 803,6 49,62 80 100 52 82,2
15.02.2025 15:45:32 63,2 94 832,7 42,81 80 98 52 81,3
15.02.2025 15:46:32 63,7 94 825,1 42,9 80 98 52 80,8
15.02.2025 15:47:32 64,5 90 808,3 40,56 80 98 52 79,1
15.02.2025 15:48:32 65,4 86 789 38,91 80 98 52 79,4
15.02.2025 15:49:32 66 82 771,3 37,68 80 93 52 81
15.02.2025 15:50:32 66,3 82 736,2 41,01 80 93 52 80,9
15.02.2025 15:51:32 66,9 82 722 42,81 80 93 53 78,9
15.02.2025 15:52:32 65,3 90 729,4 48,66 80 98 52 80,5
15.02.2025 15:53:32 62,8 100 751,2 54,9 80 100 52 81,6
15.02.2025 15:54:32 63,1 94 773 49,62 80 98 53 77,9
15.02.2025 15:55:32 65,1 86 785,1 42 80 98 52 81,8
15.02.2025 15:56:32 66,8 82 800,5 37,59 80 93 52 81,2
15.02.2025 15:57:32 68,1 74 794,4 32,97 80 86 52 80,7
15.02.2025 15:58:32 66,2 82 769,5 39,33 80 93 52 80
15.02.2025 15:59:32 63 100 763,6 53,4 80 100 52 79,3
15.02.2025 16:00:32 62 94 781,7 48,33 80 98 51 83,3
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15.02.2025 16:01:32 62,2 94 797,6 47,04 80 98 53 78,7
15.02.2025 16:02:32 62,8 94 816,1 45,15 80 98 52 82,2
15.02.2025 16:03:32 63 94 810,4 45,3 80 98 52 81,5
15.02.2025 16:04:32 63,4 94 799,6 46,11 80 98 52 79,9
15.02.2025 16:05:32 64,4 90 795,2 42,99 80 98 52 80,8
15.02.2025 16:06:32 65,4 86 793,9 39,87 80 98 52 81
15.02.2025 16:07:32 66,2 82 794,3 36,93 80 93 52 80,2
15.02.2025 16:08:32 66,8 82 782,2 37,68 80 93 52 80,3
15.02.2025 16:09:32 67,6 78 760,5 36,99 80 89 52 80,1
15.02.2025 16:10:32 68,3 74 754,2 35,37 80 86 51 81
15.02.2025 16:11:32 69,2 70 748,2 33,84 80 82 49 80,6
15.02.2025 16:12:32 69,8 70 746,3 33,84 80 82 48 79,9
15.02.2025 16:13:32 70,4 62 749,2 29,67 80 74 46 80,9
15.02.2025 16:14:32 71 58 743,6 28,17 80 70 44 82,7
15.02.2025 16:15:32 72 54 735,8 26,94 80 68 41 81,5
15.02.2025 16:16:32 72,6 54 725,7 27,33 80 68 41 80,4
15.02.2025 16:17:32 73,3 50 712,2 26,88 80 59 38 81,2
15.02.2025 16:18:32 74 42 692,6 26,1 80 52 38 81
15.02.2025 16:19:32 74,4 42 682,9 26,61 80 52 38 80,1
15.02.2025 16:20:32 75,1 38 682 25,29 80 48 37 81,1
15.02.2025 16:21:32 75,5 38 679,2 25,11 80 48 38 80
15.02.2025 16:22:32 75,9 34 674,2 24,27 80 41 37 82,1
15.02.2025 16:23:32 76,4 30 669,4 23,43 81 41 37 81,1
15.02.2025 16:24:32 76,8 30 674,6 22,47 81 41 37 81,5
15.02.2025 16:25:32 77,5 30 695,3 19,92 81 41 37 81,5
15.02.2025 16:26:32 78 0 697,9 0 0 40 37 80,1
15.02.2025 16:27:32 78,4 0 673,1 0 0 35 38 79,1
15.02.2025 16:28:32 78,4 0 610,9 0 0 30 38 79,9
15.02.2025 16:29:32 78 0 546,2 0 0 26 33 84,1
15.02.2025 16:30:32 77,5 0 490,5 0 0 22 28 83,3
15.02.2025 16:31:32 76,9 0 444,2 0 0 17 28 79,1
15.02.2025 16:32:32 75,3 0 404,9 0 0 13 28 80,9
15.02.2025 16:33:32 69,4 0 372,3 0 0 11 26 81,7
15.02.2025 16:34:32 64,5 90 344,7 0 0 56 33 79,6
15.02.2025 16:35:32 61,3 100 318,3 59,16 80 100 38 78,7
15.02.2025 16:36:32 59,5 100 304,9 67,68 80 100 38 79,8
15.02.2025 16:37:32 60 100 339,3 71,88 80 100 42 76,9
15.02.2025 16:38:32 61,1 100 437,7 69,24 80 100 49 79,1
15.02.2025 16:39:32 63,3 90 595,4 51,87 80 98 52 80,6
15.02.2025 16:40:32 66,4 78 719,4 34,14 80 89 52 79,3
15.02.2025 16:41:32 69,8 66 762 24,42 80 78 48 82,4
15.02.2025 16:42:32 72,1 54 754 20,01 80 68 44 82,3
15.02.2025 16:43:32 73,8 50 727,8 20,46 80 59 40 82,7
15.02.2025 16:44:32 74,9 42 693,5 20,64 80 52 37 82,2
15.02.2025 16:45:32 75,9 38 668,6 21,42 80 48 38 80,4
15.02.2025 16:46:32 76,9 34 662,6 20,76 80 44 37 80,7
15.02.2025 16:47:32 78 0 649,1 0 0 40 37 80,8
15.02.2025 16:48:32 79,1 0 621,7 0 0 35 38 79,1
15.02.2025 16:49:32 79,6 0 571,5 0 0 31 37 80,4
15.02.2025 16:50:32 79,8 0 516,2 0 0 26 34 83,9
15.02.2025 16:51:32 79,3 0 467,2 0 0 22 30 82,9
15.02.2025 16:52:32 77,8 0 425,4 0 0 18 28 79,8
15.02.2025 16:53:32 75,6 0 391,3 0 0 13 27 80,7
15.02.2025 16:54:32 73,6 0 362,2 0 0 11 27 81
15.02.2025 16:55:32 71,8 0 337,1 0 0 11 25 81
15.02.2025 16:56:32 70,3 0 316,4 0 0 0 23 80,2
15.02.2025 16:57:32 69,1 0 298,6 0 0 0 23 79,3
15.02.2025 16:58:32 68,3 0 283,7 0 0 0 23 79,5
15.02.2025 16:59:32 67,9 0 270,1 0 0 31 29 72,2
15.02.2025 17:00:32 67,9 78 256 0 0 86 38 76,8
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15.02.2025 17:01:32 68,4 74 245,2 43,59 80 86 38 79,6
15.02.2025 17:02:32 69,2 70 256,3 48,06 80 82 37 81,2
15.02.2025 17:03:32 70,2 66 308,8 48,3 80 78 38 78,2
15.02.2025 17:04:32 71,6 62 405,7 43,35 80 74 38 81,6
15.02.2025 17:05:32 73,5 54 524,6 33,39 80 68 37 81,7
15.02.2025 17:06:32 75,5 42 595,9 25,17 80 52 37 82
15.02.2025 17:07:32 77 34 636,3 20,19 80 44 38 80,4
15.02.2025 17:08:32 78,4 0 656,4 0 0 40 38 79,9
15.02.2025 17:09:32 79,2 0 637,7 0 0 34 37 80,3
15.02.2025 17:10:32 78,7 0 586,4 0 0 30 37 80,8
15.02.2025 17:11:32 76,9 0 530,6 0 0 25 32 82,5
15.02.2025 17:12:32 74,5 0 481,3 0 0 21 28 81,8
15.02.2025 17:13:32 72,3 0 437,2 0 0 17 28 80,8
15.02.2025 17:14:32 70,2 0 397,5 0 0 12 27 81,3
15.02.2025 17:15:32 68,4 0 364,3 0 0 11 25 81,4
15.02.2025 17:16:32 67,4 74 336,3 0 0 51 33 79
15.02.2025 17:17:32 67,4 74 311,3 43,83 80 86 37 80,9
15.02.2025 17:18:32 67,7 78 299,5 53,58 80 89 38 81,3
15.02.2025 17:19:32 68,4 74 325,9 55,77 80 86 37 82,4
15.02.2025 17:20:32 69,7 70 401,3 52,62 80 82 38 79,7
15.02.2025 17:21:32 71,4 62 516,5 42,75 80 74 39 78,9
15.02.2025 17:22:32 73,5 54 618,8 32,79 80 68 38 80,8
15.02.2025 17:23:32 75,7 42 681,1 24,18 80 52 38 81
15.02.2025 17:24:32 77,6 34 706,9 19,26 80 44 38 80,2
15.02.2025 17:25:32 78,2 0 684,9 0 0 36 37 81,7
15.02.2025 17:26:32 77,1 0 624,4 0 0 32 37 80,3
15.02.2025 17:27:32 75,1 0 559,2 0 0 27 37 80,4
15.02.2025 17:28:32 73 0 502,7 0 0 23 31 81,8
15.02.2025 17:29:32 70,9 0 452,9 0 0 19 27 81,1
15.02.2025 17:30:32 69,4 0 410,4 0 0 15 28 80,1
15.02.2025 17:31:32 67,9 0 374,7 0 0 16 27 80,5
15.02.2025 17:32:32 67,1 74 344,1 0 0 76 36 78
15.02.2025 17:33:32 67,1 74 320 50,1 80 86 38 80,1
15.02.2025 17:34:32 67,5 74 318,7 56,67 80 86 38 79,9
15.02.2025 17:35:32 68,5 70 355,2 57,45 80 82 38 80,6
15.02.2025 17:36:32 70 58 445,1 49,29 80 70 38 82,9
15.02.2025 17:37:32 71,9 54 566,5 40,02 80 68 38 80,5
15.02.2025 17:38:32 74,2 42 662,3 28,83 80 52 38 81,2
15.02.2025 17:39:32 75,5 38 711 22,92 80 48 38 80
15.02.2025 17:40:32 72,6 50 704,4 26,19 80 59 38 80,9
15.02.2025 17:41:32 68,5 66 690,9 33,27 80 78 38 80,8
15.02.2025 17:42:32 64,6 86 691 45,09 80 93 48 77,8
15.02.2025 17:43:32 62,9 94 728,5 49,56 80 98 52 80,5
15.02.2025 17:44:32 64,8 86 765,8 40,14 80 98 52 80,1
15.02.2025 17:45:32 67,6 74 756,1 33,81 80 86 51 82,1
15.02.2025 17:46:32 69,9 66 747,2 30,6 80 78 48 80
15.02.2025 17:47:32 71,9 58 746,6 27,03 80 70 46 80,8
15.02.2025 17:48:32 74,2 42 739,8 22,05 80 52 45 81,5
15.02.2025 17:49:32 76,5 34 721,2 20,58 80 44 42 81,5
15.02.2025 17:50:32 76 34 699,5 21,6 80 44 38 80,4
15.02.2025 17:51:32 72,5 50 680,8 27,15 80 59 38 81,4
15.02.2025 17:52:32 69,3 62 670,8 32,49 80 74 39 79,6
15.02.2025 17:53:32 67,5 70 673,7 36,45 80 82 40 80,7
15.02.2025 17:54:32 66,5 74 665,6 40,23 80 86 47 78,9
15.02.2025 17:55:32 66,4 74 673,7 40,62 80 86 48 80,7
15.02.2025 17:56:32 67,4 70 695,5 37,56 80 82 48 79,8
15.02.2025 17:57:32 69,6 62 716,9 32,49 80 74 47 80,3
15.02.2025 17:58:32 72 46 719,6 26,7 80 55 45 80
15.02.2025 17:59:32 74,1 38 718 23,97 80 48 43 80,6
15.02.2025 18:00:32 75,9 34 697,7 24,06 80 44 38 83,1
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15.02.2025 18:01:32 76,5 30 674,3 24,66 81 41 37 81,6
15.02.2025 18:02:32 76,2 30 661,7 25,35 81 41 37 80,7
15.02.2025 18:03:32 75,5 34 653,5 26,61 80 44 38 78,4
15.02.2025 18:04:32 75 34 659,9 25,86 80 44 37 81,5
15.02.2025 18:05:32 74,7 38 673,5 25,29 80 48 37 82
15.02.2025 18:06:32 74,7 34 679,8 23,37 80 44 38 80,9
15.02.2025 18:07:32 74,9 34 675 23,31 80 44 37 81,7
15.02.2025 18:08:32 75 30 663,1 23,31 81 41 38 79,2
15.02.2025 18:09:32 74,9 34 651,6 24,87 80 44 38 80,3
15.02.2025 18:10:32 75,1 30 645,7 24,45 81 41 37 80,3
15.02.2025 18:11:32 75,2 30 638,6 24,96 81 41 37 80,8
15.02.2025 18:12:32 75,2 30 630,5 25,74 81 41 38 79,9
15.02.2025 18:13:32 75,6 30 628,6 26,07 81 41 38 79,6
15.02.2025 18:14:32 75,8 30 630,6 26,01 81 41 37 82,7
15.02.2025 18:15:32 76 30 643,9 24,81 81 41 37 80,1
15.02.2025 18:16:32 76,4 30 659,5 23,25 81 41 37 80,1
15.02.2025 18:17:32 76,8 30 664,8 22,44 81 41 37 80
15.02.2025 18:18:32 77 30 666,6 21,87 81 41 38 79,9
15.02.2025 18:19:32 77,5 30 662 21,93 81 41 37 81
15.02.2025 18:20:32 77,4 30 652,8 22,5 81 41 37 80
15.02.2025 18:21:32 77,7 30 654 22,2 81 41 37 82,7
15.02.2025 18:22:32 77,8 30 655,5 21,84 81 41 37 82,8
15.02.2025 18:23:32 77,9 30 648,7 22,29 81 41 37 80,4
15.02.2025 18:24:32 77,9 0 642,6 0 0 40 37 81,4
15.02.2025 18:25:32 77,8 0 625,2 0 0 34 37 80,3
15.02.2025 18:26:32 77,4 0 582,9 0 0 30 37 79,4
15.02.2025 18:27:32 76,8 0 531,4 0 0 25 32 82,5
15.02.2025 18:28:32 75,9 0 480,7 0 0 21 28 81,5
15.02.2025 18:29:32 75,1 0 437 0 0 17 28 80,1
15.02.2025 18:30:32 74,4 0 400,4 0 0 12 28 80,5
15.02.2025 18:31:32 73,6 0 368,6 0 0 11 27 81
15.02.2025 18:32:32 72,9 0 342,1 0 0 11 25 81,1
15.02.2025 18:33:32 72,4 0 319,3 0 0 0 23 80,7
15.02.2025 18:34:32 72,2 0 301,1 0 0 0 23 79,5
15.02.2025 18:35:32 72,6 0 285,9 0 0 0 22 81,4
15.02.2025 18:36:32 72,8 0 272,1 0 0 0 23 80,8
15.02.2025 18:37:32 73,1 0 260,1 0 0 0 22 80,5
15.02.2025 18:38:32 73,5 0 249,3 0 0 0 22 80,1
15.02.2025 18:39:32 73,8 0 239,4 0 0 0 23 79,5
15.02.2025 18:40:32 74,1 0 230,6 0 0 0 23 80,5
15.02.2025 18:41:32 73,8 0 222,3 0 0 0 22 76,3
15.02.2025 18:42:32 72,7 0 215,3 0 0 0 22 76
15.02.2025 18:43:32 71,4 0 208,6 0 0 0 22 76,5
15.02.2025 18:44:32 70,1 0 202,7 0 0 0 22 76,6
15.02.2025 18:45:32 69,1 0 197,4 0 0 0 22 77
15.02.2025 18:46:32 68,3 0 192,3 0 0 0 22 76,3
15.02.2025 18:47:32 68 0 187,4 0 0 31 32 73,4
15.02.2025 18:48:32 68,2 74 181,7 0 0 86 38 76,7
15.02.2025 18:49:32 68,6 74 175,3 45,45 80 86 38 80,4
15.02.2025 18:50:32 69,1 70 189 50,76 80 82 38 80,9
15.02.2025 18:51:32 70,1 66 254,7 50,67 80 78 38 81,3
15.02.2025 18:52:32 71,8 62 390 42,87 80 74 39 80,2
15.02.2025 18:53:32 74,1 46 553,2 26,37 80 55 39 79,9
15.02.2025 18:54:32 76,5 38 635,5 17,82 80 48 38 81,3
15.02.2025 18:55:32 78,5 0 654,8 0 0 40 38 79,5
15.02.2025 18:56:32 79,5 0 630,3 0 0 34 37 80,8
15.02.2025 18:57:32 79,9 0 579,8 0 0 30 37 80,5
15.02.2025 18:58:32 78,6 0 519,9 0 0 25 32 83,2
15.02.2025 18:59:32 76,5 0 465,3 0 0 21 28 82,1
15.02.2025 19:00:32 74,1 0 417,1 0 0 17 28 80,6
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15.02.2025 19:01:32 72,1 0 377 0 0 20 28 81,5
15.02.2025 19:02:32 70,2 0 342,8 0 0 20 31 77,1
15.02.2025 19:03:32 68,6 0 313,7 0 0 20 31 82,2
15.02.2025 19:04:32 67,5 0 289,7 0 0 20 30 78,7
15.02.2025 19:05:32 66,9 0 268,9 0 0 20 30 80,5
15.02.2025 19:06:32 67,1 0 251,1 0 0 20 32 80,2
15.02.2025 19:07:32 67,4 0 235,4 0 0 20 32 80,5
15.02.2025 19:08:32 67,7 0 221,1 0 0 35 32 77,5
15.02.2025 19:09:32 67,9 78 208 0 0 89 38 79,8
15.02.2025 19:10:32 68,1 74 195,1 48,69 80 86 37 82,2
15.02.2025 19:11:32 68,4 74 199,5 56,49 80 86 39 78,6
15.02.2025 19:12:32 67,4 78 243,8 62,37 80 89 39 78,9
15.02.2025 19:13:32 64,4 90 355,8 67,71 80 98 48 78,5
15.02.2025 19:14:32 63,7 100 509 66,66 80 100 52 81,7
15.02.2025 19:15:32 63,8 100 655,3 56,79 80 100 52 81,2
15.02.2025 19:16:32 65,3 90 728,5 44,37 80 98 53 77,9
15.02.2025 19:17:32 68,1 78 766,9 33,09 80 89 52 79,8
15.02.2025 19:18:32 70,3 70 766,8 28,8 80 82 50 83,1
15.02.2025 19:19:32 71,9 66 735,2 29,58 80 74 48 80,3
15.02.2025 19:20:32 73,1 54 702,2 28,05 80 68 45 82,9
15.02.2025 19:21:32 74,1 50 685,4 28,47 80 59 43 80,7
15.02.2025 19:22:32 75,1 46 679,1 27,9 80 55 43 79,2
15.02.2025 19:23:32 76,1 38 681,2 25,53 80 48 42 81,1
15.02.2025 19:24:32 77 34 675,7 24,84 80 44 42 81,3
15.02.2025 19:25:32 77,9 30 678,6 23,37 81 41 39 83,5
15.02.2025 19:26:32 78,6 0 661,9 0 0 36 37 81,7
15.02.2025 19:27:32 78,9 0 611,6 0 0 31 37 80,7
15.02.2025 19:28:32 78,5 0 549,8 0 0 27 36 82,5
15.02.2025 19:29:32 77,8 0 494,9 0 0 23 32 80,9
15.02.2025 19:30:32 75,5 0 446,4 0 0 19 29 81,8
15.02.2025 19:31:32 73,1 0 406,4 0 0 14 28 80,8
15.02.2025 19:32:32 71 0 372,2 0 0 11 27 80,1
15.02.2025 19:33:32 69,3 0 343,7 0 0 11 27 80,4
15.02.2025 19:34:32 67,7 0 319,4 0 0 21 28 79,3
15.02.2025 19:35:32 66,4 82 297,3 0 0 81 37 80,2
15.02.2025 19:36:32 65,3 86 278,6 54,27 80 98 38 81,5
15.02.2025 19:37:32 64,4 90 286,9 64,26 80 98 41 78,9
15.02.2025 19:38:32 64,4 90 353,6 65,19 80 98 49 79
15.02.2025 19:39:32 65 86 479 56,22 80 98 52 80
15.02.2025 19:40:32 66,5 82 621,3 44,1 80 93 52 81,4
15.02.2025 19:41:32 68,2 74 712,6 32,64 80 86 52 80,8
15.02.2025 19:42:32 69,7 70 731,4 29,28 80 82 50 82,2
15.02.2025 19:43:32 71,1 58 721,8 25,26 80 70 47 81,1
15.02.2025 19:44:32 72 54 707,2 25,17 80 68 46 81,7
15.02.2025 19:45:32 72,7 54 698 25,98 80 68 44 82,8
15.02.2025 19:46:32 73,4 50 684,4 26,04 80 59 44 81,9
15.02.2025 19:47:32 73,9 50 682,8 26,19 80 59 43 80,4
15.02.2025 19:48:32 74,5 42 672 24,87 80 52 43 79,3
15.02.2025 19:49:32 75 38 669,2 24,03 80 48 43 79,7
15.02.2025 19:50:32 75,3 38 668,4 23,91 80 48 42 81,5
15.02.2025 19:51:32 75,5 38 659,5 24,57 80 48 41 81
15.02.2025 19:52:32 75,8 34 656,7 23,79 80 44 42 81,6
15.02.2025 19:53:32 76 30 652,4 23,22 81 41 38 79,1
15.02.2025 19:54:32 76 30 643,1 23,88 81 41 38 78,4
15.02.2025 19:55:32 76,1 30 641,6 23,97 81 41 37 81
15.02.2025 19:56:32 76,1 30 640,9 23,88 81 41 37 82,7
15.02.2025 19:57:32 76 30 641 23,76 81 41 38 78,8
15.02.2025 19:58:32 76,3 30 664 21,51 81 41 37 81,5
15.02.2025 19:59:32 76,7 30 678,1 19,71 81 41 37 80,6
15.02.2025 20:00:32 76,8 30 668,2 20,1 81 41 37 80,7
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15.02.2025 20:01:32 76,9 34 658,9 21,33 80 41 37 80,5
15.02.2025 20:02:32 77,1 30 649,6 21,27 81 41 37 80,3
15.02.2025 20:03:32 77,3 30 660,3 20,16 81 41 37 80
15.02.2025 20:04:32 77,6 30 662,7 19,59 81 41 37 83,4
15.02.2025 20:05:32 77,8 30 660,7 19,44 81 41 38 78,3
15.02.2025 20:06:32 77,8 30 652,1 19,95 81 41 38 79,3
15.02.2025 20:07:32 77,9 0 644,6 0 0 40 37 82,5
15.02.2025 20:08:32 77,9 0 616,3 0 0 35 37 79,4
15.02.2025 20:09:32 77,3 0 559,8 0 0 30 37 82,5
15.02.2025 20:10:32 76,5 0 504,9 0 0 26 35 82,9
15.02.2025 20:11:32 75,7 0 455 0 0 22 31 82,7
15.02.2025 20:12:32 74,9 0 410,7 0 0 18 28 80,9
15.02.2025 20:13:32 74,1 0 374,5 0 0 13 28 79,3
15.02.2025 20:14:32 73,4 0 343,8 0 0 11 27 80
15.02.2025 20:15:32 72,7 0 319,4 0 0 0 26 83,1
15.02.2025 20:16:32 72,2 0 299,3 0 0 0 22 81,5
15.02.2025 20:17:32 71,7 0 282,3 0 0 0 23 79,6
15.02.2025 20:18:32 71,4 0 267,8 0 0 0 22 81,3
15.02.2025 20:19:32 71,7 0 254,7 0 0 0 23 79,9
15.02.2025 20:20:32 72 0 243,6 0 0 0 22 81,5
15.02.2025 20:21:32 72,2 0 233,6 0 0 0 23 81
15.02.2025 20:22:32 72,6 0 224,2 0 0 0 22 81,1
15.02.2025 20:23:32 72,9 0 216,2 0 0 0 22 74,6
15.02.2025 20:24:32 73,2 0 209 0 0 0 22 75
15.02.2025 20:25:32 73,5 0 202,6 0 0 0 22 75,6
15.02.2025 20:26:32 73,5 0 196,9 0 0 0 22 75
15.02.2025 20:27:32 72,5 0 191,3 0 0 0 22 75,5
15.02.2025 20:28:32 71 0 186,2 0 0 0 22 75,3
15.02.2025 20:29:32 69,6 0 181,4 0 0 0 22 75,3
15.02.2025 20:30:32 68,5 0 177,2 0 0 0 22 75,6
15.02.2025 20:31:32 67,4 78 172,9 0 0 46 33 80,5
15.02.2025 20:32:32 67 78 166,5 38,79 80 89 38 80,7
15.02.2025 20:33:32 67,2 78 161,7 48,03 80 89 39 79
15.02.2025 20:34:32 67,7 78 184,2 54,78 80 89 39 79,2
15.02.2025 20:35:32 68,8 74 261,8 53,55 80 86 43 78,3
15.02.2025 20:36:32 70,8 66 387,8 44,58 80 78 42 80
15.02.2025 20:37:32 73 50 521,9 30,66 80 59 42 81,8
15.02.2025 20:38:32 75,3 42 617,2 21,33 80 52 42 79,4
15.02.2025 20:39:32 77,2 30 649,3 16,08 81 41 40 83,5
15.02.2025 20:40:32 77,6 30 639,8 16,83 81 41 37 82,4
15.02.2025 20:41:32 72,5 50 617,7 24,24 80 59 38 78,9
15.02.2025 20:42:32 69,2 62 606 30,78 80 74 38 80,3
15.02.2025 20:43:32 67,2 70 613,8 35,37 80 82 38 81,2
15.02.2025 20:44:32 65,8 78 632,3 39,63 80 89 48 78,8
15.02.2025 20:45:32 67,1 70 665,2 34,11 80 82 49 79,6
15.02.2025 20:46:32 69,1 62 698,7 28,32 80 74 46 82,5
15.02.2025 20:47:32 70,8 58 690,6 27,81 80 70 43 82,6
15.02.2025 20:48:32 72,1 46 684 24,66 80 55 42 80,4
15.02.2025 20:49:32 73,1 42 681,1 23,73 80 52 42 80,7
15.02.2025 20:50:32 74,1 38 666,6 23,79 80 48 40 82,3
15.02.2025 20:51:32 74,7 38 655,7 24,57 80 48 40 80,2
15.02.2025 20:52:32 75,5 30 646,3 23,64 81 41 37 81,9
15.02.2025 20:53:32 76,2 30 636,9 24,42 81 41 38 78,7
15.02.2025 20:54:32 76,7 30 633,1 24,84 81 41 37 79,1
15.02.2025 20:55:32 77,4 30 641 24,15 81 41 37 80,9
15.02.2025 20:56:32 78,4 0 648,2 0 0 40 37 80,9
15.02.2025 20:57:32 79,1 0 624,9 0 0 33 37 81,2
15.02.2025 20:58:32 79,4 0 574,4 0 0 29 37 80,4
15.02.2025 20:59:32 79,1 0 519,9 0 0 25 34 82,4
15.02.2025 21:00:32 77,2 0 470,1 0 0 20 31 81,3
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15.02.2025 21:01:32 74,9 0 426,8 0 0 16 28 80,1
15.02.2025 21:02:32 73 0 391,4 0 0 12 28 80,7
15.02.2025 21:03:32 71,1 0 361 0 0 11 28 79,7
15.02.2025 21:04:32 69,6 0 334,7 0 0 11 27 80,8
15.02.2025 21:05:32 68,1 0 312,6 0 0 0 25 84,8
15.02.2025 21:06:32 66,8 82 293,3 0 0 66 37 79,5
15.02.2025 21:07:32 65,6 86 275,7 50,01 80 98 38 80,4
15.02.2025 21:08:32 64,7 90 272,4 61,11 80 98 39 77,2
15.02.2025 21:09:32 64,1 90 314,5 64,68 80 98 48 78,7
15.02.2025 21:10:32 64,4 90 428 60,63 80 98 53 79,6
15.02.2025 21:11:32 65,6 86 583,5 47,67 80 98 52 80,4
15.02.2025 21:12:32 67,5 78 688,5 34,98 80 89 52 80,7
15.02.2025 21:13:32 70,3 66 732 25,68 80 78 49 81,5
15.02.2025 21:14:32 72,6 54 734,5 20,73 80 68 47 80,3
15.02.2025 21:15:32 74,5 46 713,2 19,65 80 55 45 81,1
15.02.2025 21:16:32 75,6 42 698,6 19,41 80 52 43 82,2
15.02.2025 21:17:32 75,2 42 693,5 19,38 80 52 42 80,7
15.02.2025 21:18:32 74,6 46 683,1 21,06 80 55 41 80,4
15.02.2025 21:19:32 74 42 668,7 21,21 80 52 39 82,5
15.02.2025 21:20:32 73,5 46 660,2 23,22 80 55 39 81,3
15.02.2025 21:21:32 73,3 46 662,3 23,28 80 55 40 80,8
15.02.2025 21:22:32 73,4 46 664,7 23,28 80 55 41 80,7
15.02.2025 21:23:32 73,6 46 662,6 23,64 80 55 41 80,8
15.02.2025 21:24:32 73,7 46 653,9 24,6 80 55 40 80,2
15.02.2025 21:25:32 73,9 42 653,6 23,79 80 52 40 81,6
15.02.2025 21:26:32 74 38 640,6 23,91 80 48 38 82,5
15.02.2025 21:27:32 74 38 623,1 25,77 80 48 38 79,8
15.02.2025 21:28:32 73,9 42 613,6 28,23 80 48 39 77,9
15.02.2025 21:29:32 74 38 613 27,81 80 48 38 81,7
15.02.2025 21:30:32 74,2 34 609,7 27,75 80 44 38 80,7
15.02.2025 21:31:32 74,4 34 616,3 27,63 80 44 38 80,9
15.02.2025 21:32:32 74,7 34 626,2 27,09 80 44 38 80,4
15.02.2025 21:33:32 75,2 30 646,9 24,51 81 41 37 80,7
15.02.2025 21:34:32 75,5 30 652,4 23,82 81 41 37 80,2
15.02.2025 21:35:32 75,7 30 653,5 23,58 81 41 37 80,2
15.02.2025 21:36:32 76 30 649,8 23,76 81 41 37 79,9
15.02.2025 21:37:32 76,3 30 650,7 23,58 81 41 37 81,5
15.02.2025 21:38:32 76,4 30 642,8 24,18 81 41 37 81,5
15.02.2025 21:39:32 76,6 30 641 24,27 81 41 37 80,3
15.02.2025 21:40:32 76,8 30 641,3 24,18 81 41 37 80,1
15.02.2025 21:41:32 77 30 643 24 81 41 37 82,4
15.02.2025 21:42:32 77,1 30 646,4 23,64 81 41 38 80,5
15.02.2025 21:43:32 77,3 30 644,8 23,73 81 41 38 79,7
15.02.2025 21:44:32 77,2 30 637 24,39 81 41 37 81,7
15.02.2025 21:45:32 77,2 30 642,8 23,85 81 41 37 80,7
15.02.2025 21:46:32 77,3 30 649,1 23,25 81 41 37 82,4
15.02.2025 21:47:32 77,4 30 648,8 23,13 81 41 38 80,8
15.02.2025 21:48:32 77,4 30 643,6 23,58 81 41 38 80,3
15.02.2025 21:49:32 77,5 30 644,5 23,46 81 41 37 82,9
15.02.2025 21:50:32 77,4 30 652,9 22,65 81 41 37 82,1
15.02.2025 21:51:32 77,3 30 662,2 21,51 81 41 37 82
15.02.2025 21:52:32 77,1 30 654,1 21,96 81 41 39 76,7
15.02.2025 21:53:32 77 30 642,7 22,92 81 41 37 82,9
15.02.2025 21:54:32 76,9 30 636,3 24,24 80 44 37 81,3
15.02.2025 21:55:32 76,9 34 628,9 24,96 80 41 37 80,1
15.02.2025 21:56:32 76,8 34 634,6 24,66 80 44 38 81,5
15.02.2025 21:57:32 76,6 30 652,2 22,35 81 41 38 78,6
15.02.2025 21:58:32 76,8 30 654,5 21,9 81 41 38 79,4
15.02.2025 21:59:32 76,8 30 652,7 21,87 81 41 38 79,1
15.02.2025 22:00:32 77,6 30 650,2 21,93 81 41 38 79,4
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15.02.2025 22:01:32 78,7 0 650,3 0 0 36 38 79,7
15.02.2025 22:02:32 79,6 0 619,9 0 0 32 37 80,1
15.02.2025 22:03:32 80 0 568,3 0 0 28 37 80,7
15.02.2025 22:04:32 79,4 0 516,5 0 0 23 32 81,7
15.02.2025 22:05:32 77,9 0 468,6 0 0 19 31 81,8
15.02.2025 22:06:32 76,1 0 426,8 0 0 15 27 81,3
15.02.2025 22:07:32 74,4 0 390,8 0 0 11 27 81,1
15.02.2025 22:08:32 73 0 360,1 0 0 11 28 79,9
15.02.2025 22:09:32 71,9 0 334,5 0 0 11 27 80,8
15.02.2025 22:10:32 70,9 0 312,1 0 0 0 23 83,9
15.02.2025 22:11:32 70,6 0 293,9 0 0 0 23 80,5
15.02.2025 22:12:32 70,7 0 278,6 0 0 0 22 81,1
15.02.2025 22:13:32 70,9 0 264,8 0 0 0 22 81
15.02.2025 22:14:32 71,2 0 252,3 0 0 0 23 80,6
15.02.2025 22:15:32 71,4 0 241,2 0 0 0 23 80,8
15.02.2025 22:16:32 71,6 0 231,4 0 0 0 22 80,9
15.02.2025 22:17:32 71,9 0 222,5 0 0 0 22 81,1
15.02.2025 22:18:32 72,1 0 214,7 0 0 0 23 86,9
15.02.2025 22:19:32 72,4 0 207,5 0 0 0 23 87
15.02.2025 22:20:32 72,7 0 200,7 0 0 0 23 87,6
15.02.2025 22:21:32 73,2 0 194,8 0 0 0 23 87,8
15.02.2025 22:22:32 73,2 0 189,1 0 0 0 23 87,3
15.02.2025 22:23:32 72,2 0 184 0 0 0 23 87,6
15.02.2025 22:24:32 70,8 0 179,4 0 0 0 23 87,4
15.02.2025 22:25:32 69,3 0 174,7 0 0 0 23 87,4
15.02.2025 22:26:32 68 0 170,2 0 0 0 23 88
15.02.2025 22:27:32 66,8 82 165,5 0 0 71 34 79,5
15.02.2025 22:28:32 65,7 86 158,8 49,71 80 98 38 78,8
15.02.2025 22:29:32 65,5 86 163 58,53 80 98 38 81,3
15.02.2025 22:30:32 66,4 82 213,1 60,15 80 93 43 79,3
15.02.2025 22:31:32 67,9 78 328,3 54,72 80 89 49 80,1
15.02.2025 22:32:32 70,2 66 487,7 39,48 80 78 48 79,7
15.02.2025 22:33:32 72,4 58 615,5 27,27 80 70 46 80,1
15.02.2025 22:34:32 74,4 46 663,1 19,95 80 55 44 81,9
15.02.2025 22:35:32 76,2 38 677,8 16,41 80 48 41 82,2
15.02.2025 22:36:32 77,4 30 660,2 16,05 81 41 37 81,1
15.02.2025 22:37:32 78 0 634,4 0 0 40 37 80,9
15.02.2025 22:38:32 78,3 0 606,8 0 0 34 38 78,7
15.02.2025 22:39:32 78,1 0 560,7 0 0 30 38 79,8
15.02.2025 22:40:32 76 0 508,8 0 0 26 34 82,7
15.02.2025 22:41:32 73,9 0 460,5 0 0 22 32 81,7
15.02.2025 22:42:32 71,7 0 417,1 0 0 17 27 81,2
15.02.2025 22:43:32 69,9 0 380,7 0 0 13 28 80,5
15.02.2025 22:44:32 68,2 0 349,8 0 0 11 28 79,9
15.02.2025 22:45:32 66,6 78 322,9 0 0 66 37 79,7
15.02.2025 22:46:32 65,6 86 299,6 50,67 80 98 38 80,2
15.02.2025 22:47:32 65,6 86 295,8 58,29 80 98 39 79,4
15.02.2025 22:48:32 66,4 82 334,9 58,86 80 93 48 77,5
15.02.2025 22:49:32 67,9 78 429,7 53,64 80 89 50 78,3
15.02.2025 22:50:32 70 66 536,7 41,88 80 78 48 80,5
15.02.2025 22:51:32 72 58 621,7 33,21 80 70 46 82,3
15.02.2025 22:52:32 74,1 46 685,7 24,33 80 55 45 81,6
15.02.2025 22:53:32 75,7 42 698,6 21,72 80 52 42 80,8
15.02.2025 22:54:32 77 30 697,6 18,48 81 41 39 86,6
15.02.2025 22:55:32 77,8 30 676,2 19,71 81 41 37 81,6
15.02.2025 22:56:32 76,7 34 651,3 22,38 80 44 38 78,8
15.02.2025 22:57:32 74,9 42 649,2 24,57 80 48 38 80,1
15.02.2025 22:58:32 73,6 46 650,7 25,68 80 55 37 81,5
15.02.2025 22:59:32 72,5 50 639 28,44 80 59 38 80,1
15.02.2025 23:00:32 71,5 54 636 30,69 80 68 38 79,7
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15.02.2025 23:01:32 70,8 58 651,8 31,44 80 70 37 82
15.02.2025 23:02:32 70,2 58 669,8 30,57 80 70 39 79,7
15.02.2025 23:03:32 70,1 58 690,8 29,13 80 70 41 79,8
15.02.2025 23:04:32 70,3 58 697,6 28,71 80 70 40 80,5
15.02.2025 23:05:32 71,5 54 691,1 28,14 80 68 40 81
15.02.2025 23:06:32 73 46 691,3 25,77 80 55 41 80,4
15.02.2025 23:07:32 74,4 42 694,2 24,15 80 52 40 80,9
15.02.2025 23:08:32 75,5 34 690,3 21,96 80 44 38 81,9
15.02.2025 23:09:32 76,3 30 676,4 21,87 81 41 38 79,9
15.02.2025 23:10:32 75,4 34 664,2 23,31 80 44 37 81,7
15.02.2025 23:11:32 74,3 38 656,6 24,66 80 48 37 81,4
15.02.2025 23:12:32 72,9 46 648,9 27,57 80 52 37 80,8
15.02.2025 23:13:32 71,7 50 651,4 28,89 80 59 38 79,4
15.02.2025 23:14:32 71,1 50 653,9 29,13 80 59 38 79
15.02.2025 23:15:32 70,6 54 663,8 29,97 80 68 38 81,4
15.02.2025 23:16:32 70,5 54 678,1 29,04 80 68 37 81,2
15.02.2025 23:17:32 70,4 50 686 27,3 80 59 37 81,3
15.02.2025 23:18:32 71,5 46 683,4 26,34 80 55 38 79,2
15.02.2025 23:19:32 72,8 42 707,5 22,74 80 52 37 81,4
15.02.2025 23:20:32 73,9 38 721,1 19,53 80 48 38 80,3
15.02.2025 23:21:32 74,8 34 692,5 20,28 80 44 38 79,5
15.02.2025 23:22:32 75,1 30 663,3 21,69 81 41 38 79
15.02.2025 23:23:32 75,4 30 653,1 22,26 81 41 37 80,2
15.02.2025 23:24:32 75,8 30 663,8 21 81 41 37 81,7
15.02.2025 23:25:32 75,7 34 670,5 20,82 80 44 38 78,5
15.02.2025 23:26:32 74,5 38 666,5 21,75 80 48 38 79,7
15.02.2025 23:27:32 73,3 42 666,2 22,71 80 52 38 79,9
15.02.2025 23:28:32 72,2 46 666,3 23,82 80 55 38 80,5
15.02.2025 23:29:32 71,3 50 650,7 26,73 80 59 37 82,1
15.02.2025 23:30:32 70,4 54 629,6 30,6 80 68 38 80,1
15.02.2025 23:31:32 69,9 58 628,5 33,12 80 70 38 80,6
15.02.2025 23:32:32 69,4 58 643,4 32,85 80 70 38 79,8
15.02.2025 23:33:32 69,6 58 663,7 31,86 80 70 37 81,9
15.02.2025 23:34:32 69,8 58 677,2 31,17 80 70 38 80,2
15.02.2025 23:35:32 69,9 58 693,1 30,09 80 70 38 81,4
15.02.2025 23:36:32 70,3 50 696,7 27,15 80 59 38 80,6
15.02.2025 23:37:32 70,5 50 688,4 27,81 80 59 38 80,5
15.02.2025 23:38:32 70,5 50 680,8 28,47 80 59 38 80,1
15.02.2025 23:39:32 70,6 50 680,3 28,47 80 59 38 79,9
15.02.2025 23:40:32 70,6 50 675,4 28,92 80 59 38 80,4
15.02.2025 23:41:32 70,8 50 667,9 29,79 80 59 38 79,5
15.02.2025 23:42:32 70,9 50 672,5 29,58 80 59 38 80,4
15.02.2025 23:43:32 71,1 46 680,3 27,63 80 55 38 80,1
15.02.2025 23:44:32 71,1 42 695,1 24,9 80 52 37 81,2
15.02.2025 23:45:32 71,3 42 691,3 24,75 80 52 38 81,4
15.02.2025 23:46:32 71,5 42 677,5 25,71 80 52 38 80,5
15.02.2025 23:47:32 71,4 42 666,7 26,52 80 52 38 80,7
15.02.2025 23:48:32 71,4 42 670,5 26,01 80 52 37 81,5
15.02.2025 23:49:32 71,4 42 677,9 25,2 80 52 38 79,5
15.02.2025 23:50:32 71,6 42 671,7 25,65 80 52 38 80,2
15.02.2025 23:51:32 71,5 42 664,9 26,16 80 52 37 81,6
15.02.2025 23:52:32 71,4 38 657,6 25,56 80 48 38 80,1
15.02.2025 23:53:32 71,4 38 653,8 25,74 80 48 38 80,8
15.02.2025 23:54:32 71,6 38 657 25,32 80 48 37 81,6
15.02.2025 23:55:32 71,6 38 660,6 24,87 80 48 38 80
15.02.2025 23:56:32 71,7 38 657,8 24,99 80 48 38 79,4
15.02.2025 23:57:32 71,8 38 663 24,42 80 48 38 81
15.02.2025 23:58:32 71,8 38 665,5 24,09 80 48 38 80,2
15.02.2025 23:59:32 71,8 38 659,2 24,6 80 48 38 80
16.02.2025 00:00:32 72 30 653,4 23,31 81 41 37 82,7
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Date Time Boiler Temp °CModulation %Flame chamber temperature °CAuger time zsPause time zsFan % Suction Fan %under pressure pa
16.02.2025 00:02:32 72 30 650,6 23,19 81 41 37 80,4
16.02.2025 00:03:32 72,1 30 651,4 22,95 81 41 37 82,4
16.02.2025 00:04:32 72,2 30 666,1 21,39 81 41 37 81,8
16.02.2025 00:05:32 72,3 30 676,9 19,95 81 41 37 80,3
16.02.2025 00:06:32 72,4 30 681,5 18,93 81 41 37 80,4
16.02.2025 00:07:32 72,6 30 675,2 18,93 81 41 37 80,2
16.02.2025 00:08:32 72,6 30 664,6 19,44 81 41 38 80,3
16.02.2025 00:09:32 72,6 30 662,6 19,26 81 41 37 81,3
16.02.2025 00:10:32 72,6 30 654,7 19,68 81 41 38 79,8
16.02.2025 00:11:32 72,4 30 649 20,07 81 41 37 80,9
16.02.2025 00:12:32 72,3 30 645,6 20,31 81 41 38 79,1
16.02.2025 00:13:32 72,2 30 641 20,7 81 41 38 79,8
16.02.2025 00:14:32 72,1 30 627,5 21,93 81 41 37 81
16.02.2025 00:15:32 72 30 612,7 23,52 81 41 38 79
16.02.2025 00:16:32 71,9 34 608,6 25,17 80 44 38 79,3
16.02.2025 00:17:32 72 30 612,7 24,51 81 41 38 79,2
16.02.2025 00:18:32 72,1 30 623,2 23,88 81 41 38 79,4
16.02.2025 00:19:32 72,2 30 629,7 23,46 81 41 37 80,6
16.02.2025 00:20:32 72,2 30 635,9 22,92 81 41 38 79,3
16.02.2025 00:21:32 72,4 30 639,8 22,56 81 41 37 80,8
16.02.2025 00:22:32 72,6 30 637,9 22,71 81 41 37 82,7
16.02.2025 00:23:32 72,7 30 639,5 22,56 81 41 37 80,7
16.02.2025 00:24:32 72,6 30 639,4 22,56 81 41 37 81,7
16.02.2025 00:25:32 72,7 30 643,9 22,14 81 41 37 81,4
16.02.2025 00:26:32 72,8 30 648,5 21,69 81 41 37 80,4
16.02.2025 00:27:32 72,9 34 647,1 22,56 80 44 38 79,8
16.02.2025 00:28:32 73,1 30 648,4 21,69 81 41 37 82,9
16.02.2025 00:29:32 73 30 651,5 21,36 81 41 37 80,1
16.02.2025 00:30:32 73 30 647,8 21,54 81 41 38 78,9
16.02.2025 00:31:32 73,1 30 640,9 22,17 81 41 37 81,1
16.02.2025 00:32:32 73,2 30 635,2 22,68 81 41 38 79
16.02.2025 00:33:32 73,3 30 634,6 22,74 81 41 37 80,2
16.02.2025 00:34:32 73,2 30 634,3 22,77 81 41 37 80,2
16.02.2025 00:35:32 73,1 30 630,5 23,1 81 41 37 82,6
16.02.2025 00:36:32 73,2 30 634,5 22,77 81 41 38 78,7
16.02.2025 00:37:32 73,2 30 638,4 22,41 81 41 38 77,3
16.02.2025 00:38:32 73,3 30 644,2 21,9 81 41 37 80,6
16.02.2025 00:39:32 73,4 30 652,3 21,09 81 41 38 79,8
16.02.2025 00:40:32 73,6 30 664,3 19,74 81 41 38 80,7
16.02.2025 00:41:32 73,7 30 651,6 20,58 81 41 38 79,2
16.02.2025 00:42:32 73,7 30 635,6 21,99 81 41 37 81,4
16.02.2025 00:43:32 73,7 30 633,1 22,23 81 41 38 80
16.02.2025 00:44:32 73,6 30 639,5 21,66 81 41 37 80,3
16.02.2025 00:45:32 73,7 30 639,1 21,69 81 41 37 80,6
16.02.2025 00:46:32 73,6 30 636,4 21,93 81 41 37 81
16.02.2025 00:47:32 73,6 30 634,9 22,08 81 41 38 79,3
16.02.2025 00:48:32 73,6 30 631,9 22,35 81 41 37 81,7
16.02.2025 00:49:32 73,6 30 643,6 21,3 81 41 38 79,7
16.02.2025 00:50:32 73,7 30 667 18,96 81 41 37 81,3
16.02.2025 00:51:32 74,1 30 671,4 18,09 81 41 37 81,3
16.02.2025 00:52:32 74,1 30 659,7 18,75 81 41 38 78,6
16.02.2025 00:53:32 74 30 652,4 19,23 81 41 37 82,1
16.02.2025 00:54:32 74,2 30 657,8 18,51 81 41 37 80,2
16.02.2025 00:55:32 74,2 30 656,9 18,33 81 41 38 79,1
16.02.2025 00:56:32 74,1 30 651 18,66 81 41 37 82,8
16.02.2025 00:57:32 73,9 34 642,5 20,13 80 41 37 80,3
16.02.2025 00:58:32 73,9 34 635,1 20,85 80 41 38 78,6
16.02.2025 00:59:32 74 30 620,8 21,48 81 41 37 80,3
16.02.2025 01:00:32 73,6 34 598,1 24,81 80 44 38 80,5
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16.02.2025 01:01:32 73,6 34 592,9 26,01 80 44 37 81,3
16.02.2025 01:02:32 73,5 30 598 25,5 81 41 37 80,6
16.02.2025 01:03:32 73,3 30 598,6 26,04 81 41 38 77,4
16.02.2025 01:04:32 73,4 30 602,7 26,22 81 41 38 79,6
16.02.2025 01:05:32 73,5 30 615,8 25,47 81 41 37 80,5
16.02.2025 01:06:32 73,7 30 640,2 23,4 81 41 38 79,6
16.02.2025 01:07:32 74,1 30 650,9 22,41 81 41 37 82,5
16.02.2025 01:08:32 74,3 30 655,5 21,78 81 41 37 81,3
16.02.2025 01:09:32 74,2 30 656,4 21,45 81 41 37 81,4
16.02.2025 01:10:32 74,2 30 649,5 21,87 81 41 37 80,6
16.02.2025 01:11:32 74,3 30 643,6 22,38 81 41 38 81
16.02.2025 01:12:32 74,3 30 632,3 23,4 81 41 38 79,9
16.02.2025 01:13:32 74,2 30 627,8 23,94 81 41 37 80,6
16.02.2025 01:14:32 74,1 30 629,4 23,85 81 41 37 81,4
16.02.2025 01:15:32 74,2 30 634 23,46 81 41 37 81,2
16.02.2025 01:16:32 74,3 30 636,3 23,25 81 41 37 82
16.02.2025 01:17:32 74,2 30 639,1 23,01 81 41 38 80
16.02.2025 01:18:32 74,5 30 650,1 21,99 81 41 37 80,1
16.02.2025 01:19:32 74,5 30 660,7 20,79 81 41 37 81,6
16.02.2025 01:20:32 74,5 30 659 20,64 81 41 37 81,6
16.02.2025 01:21:32 74,7 30 649,3 21,27 81 41 38 79,4
16.02.2025 01:22:32 74,7 30 635,8 22,47 81 41 38 79,3
16.02.2025 01:23:32 74,6 30 627,5 23,28 81 41 38 79,6
16.02.2025 01:24:32 74,7 30 631,8 23,04 81 41 38 79
16.02.2025 01:25:32 74,7 30 636,8 22,59 81 41 37 82,2
16.02.2025 01:26:32 74,6 30 640,1 22,29 81 41 38 78,8
16.02.2025 01:27:32 74,6 30 648 21,57 81 41 38 79,1
16.02.2025 01:28:32 74,6 30 644,4 21,87 81 41 38 79,4
16.02.2025 01:29:32 74,5 30 641,6 22,11 81 41 38 79
16.02.2025 01:30:32 74,6 30 641,3 22,14 81 41 37 82,2
16.02.2025 01:31:32 74,6 30 643 21,99 81 41 37 81,3
16.02.2025 01:32:32 74,7 30 646,3 21,66 81 41 37 81,7
16.02.2025 01:33:32 74,8 30 646,2 21,66 81 41 38 79,2
16.02.2025 01:34:32 74,9 34 659,2 21,12 80 41 38 79,2
16.02.2025 01:35:32 75,1 30 679,9 18,09 81 41 37 81,6
16.02.2025 01:36:32 75,4 30 678,8 17,61 81 41 37 83
16.02.2025 01:37:32 75,3 30 665 18,33 81 41 37 81,5
16.02.2025 01:38:32 75,1 30 656 18,87 81 41 38 79,1
16.02.2025 01:39:32 75,1 30 658,1 18,42 81 41 38 78,8
16.02.2025 01:40:32 75,1 30 652 18,75 81 41 37 83
16.02.2025 01:41:32 75 30 647,7 18,99 81 41 38 78,9
16.02.2025 01:42:32 75 30 642,6 19,44 81 41 37 81,6
16.02.2025 01:43:32 75 30 636,8 19,98 81 41 38 79,6
16.02.2025 01:44:32 74,8 34 622,8 22,11 80 44 37 81,3
16.02.2025 01:45:32 74,6 34 607,4 23,94 80 44 37 81,1
16.02.2025 01:46:32 74,6 34 605,4 24,69 80 44 38 80,6
16.02.2025 01:47:32 74,6 34 608,3 24,99 80 44 37 81,7
16.02.2025 01:48:32 74,5 34 614,8 24,9 80 44 38 79,4
16.02.2025 01:49:32 74,5 34 622,9 24,54 80 44 37 81,4
16.02.2025 01:50:32 74,9 30 629,6 23,4 81 41 37 80,4
16.02.2025 01:51:32 75 30 641 22,38 81 41 38 79,3
16.02.2025 01:52:32 74,9 34 639,9 23,25 80 41 38 80,3
16.02.2025 01:53:32 75,1 30 638,3 22,62 81 41 37 81,3
16.02.2025 01:54:32 75 30 643 22,17 81 41 37 80,9
16.02.2025 01:55:32 75,2 30 643,6 22,05 81 41 37 81,7
16.02.2025 01:56:32 75 30 636,5 22,68 81 41 37 82,2
16.02.2025 01:57:32 75 30 634,6 22,83 81 41 38 78,9
16.02.2025 01:58:32 75 30 630,7 23,19 81 41 37 80,8
16.02.2025 01:59:32 72,8 42 630,1 26,19 80 48 37 81,5
16.02.2025 02:00:32 67,8 62 633,9 33 80 70 38 79,3
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16.02.2025 02:01:32 64,8 74 641 39,09 80 82 40 78,5
16.02.2025 02:02:32 63,5 82 659,9 43,47 80 93 52 78,3
16.02.2025 02:03:32 63,2 82 700,7 41,07 80 93 52 80,8
16.02.2025 02:04:32 63,4 82 744,4 37,77 80 93 52 80
16.02.2025 02:05:32 63,8 82 756,8 36,84 80 93 52 81,6
16.02.2025 02:06:32 66 70 761,3 29,91 80 82 52 81,1
16.02.2025 02:07:32 69 58 751,1 25,41 80 70 48 81,4
16.02.2025 02:08:32 71,3 50 724,7 24,69 80 59 47 80,6
16.02.2025 02:09:32 73,4 38 703,8 22,62 80 48 46 82
16.02.2025 02:10:32 73 38 689,9 23,13 80 48 44 81,8
16.02.2025 02:11:32 67,5 62 673,8 31,98 80 74 42 80,6
16.02.2025 02:12:32 62 86 675,5 45,51 80 98 52 77,4
16.02.2025 02:13:32 59,5 90 693,5 48,54 80 98 51 82,5
16.02.2025 02:14:32 58,5 94 732,7 49,62 80 98 52 80,8
16.02.2025 02:15:32 57,9 100 759,5 51,84 80 100 52 82
16.02.2025 02:16:32 58 100 774,1 51,09 80 100 52 79,5
16.02.2025 02:17:32 59,6 100 783,2 50,7 80 100 52 80,5
16.02.2025 02:18:32 63,4 90 806 41,4 80 98 52 81,1
16.02.2025 02:19:32 65 82 821,2 33,6 80 93 52 81
16.02.2025 02:20:32 64,4 86 803,5 37,41 80 98 51 81,7
16.02.2025 02:21:32 65,3 82 795,6 35,01 80 93 52 80,7
16.02.2025 02:22:32 63,4 94 781,9 45,33 80 98 52 81,6
16.02.2025 02:23:32 58,8 100 773,9 50,4 80 100 52 82,3
16.02.2025 02:24:32 57 100 785 49,8 80 100 53 79,6
16.02.2025 02:25:32 58,5 100 801,2 48,57 80 100 52 80,8
16.02.2025 02:26:32 62,1 94 816,8 43,2 80 98 53 78,1
16.02.2025 02:27:32 65,4 82 817,2 33,27 80 93 53 78,8
16.02.2025 02:28:32 63 94 802,2 43,38 80 98 52 81
16.02.2025 02:29:32 59,8 100 764,8 50,97 80 100 52 78,6
16.02.2025 02:30:32 58,9 100 750,3 53,01 80 100 52 81,8
16.02.2025 02:31:32 59 100 754,7 53,4 80 100 52 80,5
16.02.2025 02:32:32 59,6 100 770,6 52,59 80 100 51 83,8
16.02.2025 02:33:32 60,8 100 792,8 50,85 80 100 52 81,7
16.02.2025 02:34:32 63,2 90 807,9 42,15 80 98 52 81,3
16.02.2025 02:35:32 65,2 82 813,2 35,34 80 93 53 78,7
16.02.2025 02:36:32 63,8 90 801,6 41,67 80 98 53 79,7
16.02.2025 02:37:32 60,8 100 781,9 50,94 80 100 52 80,3
16.02.2025 02:38:32 60 100 781 51,39 80 100 52 80,9
16.02.2025 02:39:32 60,6 100 800,5 49,83 80 100 52 79,5
16.02.2025 02:40:32 61,7 100 809,1 49,08 80 100 53 78,5
16.02.2025 02:41:32 62,5 94 811,8 44,7 80 98 52 81,6
16.02.2025 02:42:32 62,4 94 796,3 45,93 80 98 52 81,7
16.02.2025 02:43:32 61,7 100 794,4 50,07 80 100 52 81,6
16.02.2025 02:44:32 61,5 100 796,1 50,04 80 100 53 77,1
16.02.2025 02:45:32 61,6 100 793,1 50,43 80 100 52 80,1
16.02.2025 02:46:32 61,8 100 811,6 48,84 80 100 52 79,1
16.02.2025 02:47:32 62,1 100 812,7 48,57 80 100 52 82,8
16.02.2025 02:48:32 62,1 100 820,8 47,7 80 100 52 81,4
16.02.2025 02:49:32 62,1 100 825,4 46,98 80 100 52 80,9
16.02.2025 02:50:32 62,1 100 811,6 48,06 80 100 52 79,8
16.02.2025 02:51:32 62 100 806,3 48,57 80 100 52 78,6
16.02.2025 02:52:32 62 94 816,7 43,62 80 98 51 82,3
16.02.2025 02:53:32 62,2 94 818,1 43,11 80 98 52 81,1
16.02.2025 02:54:32 62,2 94 807,2 43,77 80 98 52 81,1
16.02.2025 02:55:32 62 100 787,1 49,5 80 100 52 80,3
16.02.2025 02:56:32 61,9 100 791,1 49,35 80 100 52 82,2
16.02.2025 02:57:32 62 94 803 44,34 80 98 52 80,3
16.02.2025 02:58:32 62,4 94 797,7 44,7 80 98 52 80,2
16.02.2025 02:59:32 62,2 94 790,2 45,3 80 98 52 80,3
16.02.2025 03:00:32 62,1 100 793,5 49,02 80 100 52 80,3
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16.02.2025 03:01:32 62,3 100 805,8 48 80 100 51 82,1
16.02.2025 03:02:32 62,6 100 805,1 48,12 80 100 52 80,8
16.02.2025 03:03:32 62,5 100 802,7 48,39 80 100 53 78,6
16.02.2025 03:04:32 62,6 100 822,6 46,53 80 100 53 79,2
16.02.2025 03:05:32 62,7 100 835,3 45,06 80 100 52 81,8
16.02.2025 03:06:32 63 94 840,9 40,08 80 98 52 80,9
16.02.2025 03:07:32 63 94 817,7 41,61 80 98 52 80,1
16.02.2025 03:08:32 63,5 94 797,8 43,23 80 98 53 78,9
16.02.2025 03:09:32 64,5 90 790,5 40,29 80 98 52 81,9
16.02.2025 03:10:32 64,7 90 785,9 40,62 80 98 52 81,6
16.02.2025 03:11:32 63 100 784,1 48,18 80 100 52 80,8
16.02.2025 03:12:32 62,1 100 788,4 48,03 80 100 51 83,3
16.02.2025 03:13:32 62,2 100 797 47,4 80 100 52 82
16.02.2025 03:14:32 63,2 94 782 44,94 80 98 52 82
16.02.2025 03:15:32 64,1 90 767,9 43,02 80 98 53 78,9
16.02.2025 03:16:32 64,4 90 763,9 43,65 80 98 52 80,2
16.02.2025 03:17:32 63,1 100 765,4 51,24 80 100 53 78,5
16.02.2025 03:18:32 61,8 100 780 50,43 80 100 51 81,5
16.02.2025 03:19:32 61,6 100 799,1 48,9 80 100 52 82,5
16.02.2025 03:20:32 62,2 100 805,5 48,39 80 100 52 81,5
16.02.2025 03:21:32 62,5 100 803,9 48,63 80 100 51 83
16.02.2025 03:22:32 62,5 100 811,8 47,94 80 100 52 80,3
16.02.2025 03:23:32 62,4 100 811,2 47,91 80 100 52 79,8
16.02.2025 03:24:32 62,6 100 809,5 48,09 80 100 53 78,8
16.02.2025 03:25:32 62,7 100 804,8 48,54 80 100 52 79,2
16.02.2025 03:26:32 62,8 100 801,3 48,9 80 100 52 80,3
16.02.2025 03:27:32 62,8 100 800,9 48,96 80 100 52 82,5
16.02.2025 03:28:32 62,9 100 805,7 48,51 80 98 53 79,7
16.02.2025 03:29:32 63 100 804,1 48,57 80 100 53 79,1
16.02.2025 03:30:32 63 100 802,4 48,78 80 100 52 80,8
16.02.2025 03:31:32 63 94 795,6 45,48 80 98 52 79
16.02.2025 03:32:32 62,9 100 794,3 49,5 80 100 53 79,9
16.02.2025 03:33:32 63 94 814,9 43,71 80 98 53 79,3
16.02.2025 03:34:32 63,9 94 820,3 42,84 80 98 52 79,8
16.02.2025 03:35:32 65,4 86 808,1 36,81 80 98 53 78,8
16.02.2025 03:36:32 64,8 90 795,8 40,83 80 98 52 79,4
16.02.2025 03:37:32 64,1 90 777,6 42,42 80 98 52 79,9
16.02.2025 03:38:32 63,5 100 785 49,44 80 100 52 81,4
16.02.2025 03:39:32 62,6 100 788,7 49,26 80 100 52 80,6
16.02.2025 03:40:32 62,1 100 801,9 48,18 80 100 52 80,7
16.02.2025 03:41:32 62,8 100 804,9 48 80 100 52 79,8
16.02.2025 03:42:32 63,6 94 808,7 43,65 80 98 52 80,5
16.02.2025 03:43:32 63,8 94 800,2 44,28 80 98 52 80,8
16.02.2025 03:44:32 62,9 100 796,2 48,51 80 100 52 81,8
16.02.2025 03:45:32 62 100 792,4 48,99 80 100 52 81,2
16.02.2025 03:46:32 62,2 94 807,1 43,74 80 98 52 80,6
16.02.2025 03:47:32 62,8 94 804,7 43,77 80 98 51 83,4
16.02.2025 03:48:32 62,7 94 794 44,64 80 98 53 78,3
16.02.2025 03:49:32 62,8 100 816,4 46,5 80 100 52 79,2
16.02.2025 03:50:32 62,9 100 834,6 44,55 80 100 52 81,7
16.02.2025 03:51:32 63,1 94 825,6 40,95 80 98 52 81,9
16.02.2025 03:52:32 63,1 94 804,9 42,45 80 98 52 80,1
16.02.2025 03:53:32 62,9 100 786,1 48,18 80 100 52 82,3
16.02.2025 03:54:32 62,8 100 802,2 46,86 80 100 53 79,3
16.02.2025 03:55:32 63 94 806,4 42,6 80 98 52 79,4
16.02.2025 03:56:32 63 100 801,4 46,98 80 100 51 82,5
16.02.2025 03:57:32 63,1 100 803,7 46,86 80 100 53 78,4
16.02.2025 03:58:32 63,2 100 804 46,89 80 100 53 77,8
16.02.2025 03:59:32 63,1 100 780,6 49,14 80 100 52 82,5
16.02.2025 04:00:32 62,8 100 773,1 50,22 80 100 52 81,5
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16.02.2025 04:01:32 62,8 100 780,6 49,98 80 100 52 80,9
16.02.2025 04:02:32 62,8 100 795,6 48,87 80 100 52 79,6
16.02.2025 04:03:32 63 94 804,2 44,16 80 98 53 79,7
16.02.2025 04:04:32 63,1 94 799,5 44,43 80 98 52 81,1
16.02.2025 04:05:32 63,2 94 789,2 45,27 80 98 51 83,2
16.02.2025 04:06:32 63,2 94 802,3 44,01 80 98 51 82,2
16.02.2025 04:07:32 63,3 100 802 47,88 80 100 52 80,8
16.02.2025 04:08:32 63,3 100 805,7 47,64 80 100 52 81,3
16.02.2025 04:09:32 63,5 100 809,1 47,4 80 100 51 82,2
16.02.2025 04:10:32 63,4 100 801,7 48,12 80 100 53 79,4
16.02.2025 04:11:32 64,5 94 812,3 43,23 80 98 52 80,2
16.02.2025 04:12:32 65,1 90 809,1 39,72 80 98 53 78,3
16.02.2025 04:13:32 64,6 100 792,7 48,45 80 100 53 79,9
16.02.2025 04:14:32 64,1 100 779,8 49,92 80 100 52 80,2
16.02.2025 04:15:32 63,6 100 798,4 48,45 80 100 52 79,1
16.02.2025 04:16:32 62,7 100 817,2 46,74 80 100 52 80,3
16.02.2025 04:17:32 62,4 100 820,4 46,26 80 100 52 81,8
16.02.2025 04:18:32 63,3 94 820,8 42 80 98 52 80,6
16.02.2025 04:19:32 64,3 90 808,3 39,27 80 98 51 83,3
16.02.2025 04:20:32 64,2 90 810,3 38,79 80 98 52 80,9
16.02.2025 04:21:32 63 94 790,9 43,95 80 98 52 80,4
16.02.2025 04:22:32 61,7 100 779,7 49,14 80 100 53 79,4
16.02.2025 04:23:32 61,6 100 791,1 48,36 80 100 52 80,7
16.02.2025 04:24:32 61,9 100 793,5 48,24 80 100 53 78,2
16.02.2025 04:25:32 62,2 94 793,4 44,25 80 98 52 81,1
16.02.2025 04:26:32 62,3 94 804,6 43,14 80 98 51 83,4
16.02.2025 04:27:32 62,5 100 809,7 46,56 80 100 52 79,3
16.02.2025 04:28:32 62,6 100 808,2 46,71 80 100 53 79,4
16.02.2025 04:29:32 62,8 100 793,1 48,12 80 100 51 83,6
16.02.2025 04:30:32 62,9 100 793,5 48,18 80 98 52 80,7
16.02.2025 04:31:32 63 94 805 43,26 80 98 52 80,4
16.02.2025 04:32:32 63 94 814 42,24 80 98 52 82,4
16.02.2025 04:33:32 62,9 100 809,2 46,47 80 100 52 80,1
16.02.2025 04:34:32 62,4 100 817,1 45,72 80 100 53 79,1
16.02.2025 04:35:32 62,6 100 829,1 44,4 80 100 53 79,7
16.02.2025 04:36:32 63,6 94 823,3 40,53 80 98 52 79,8
16.02.2025 04:37:32 64 90 805,5 38,37 80 98 52 81
16.02.2025 04:38:32 64 90 790,4 39,54 80 98 52 80,3
16.02.2025 04:39:32 63,2 94 780,6 43,89 80 98 52 80,4
16.02.2025 04:40:32 62 100 782,4 48 80 100 52 80,9
16.02.2025 04:41:32 62 94 791,7 43,41 80 98 52 79,2
16.02.2025 04:42:32 63,1 90 805,1 38,64 80 98 51 80,9
16.02.2025 04:43:32 64,4 86 791 36,57 80 98 52 80,9
16.02.2025 04:44:32 64,5 86 761,1 39,21 80 98 52 81,5
16.02.2025 04:45:32 62,7 100 738,6 52,29 80 100 52 81,5
16.02.2025 04:46:32 61,4 100 750,7 52,08 80 100 52 80,2
16.02.2025 04:47:32 61,4 100 768 51,21 80 100 51 82,3
16.02.2025 04:48:32 62,1 94 797,3 44,91 80 98 52 79,9
16.02.2025 04:49:32 62,7 94 806,3 44,01 80 98 52 80,3
16.02.2025 04:50:32 62,6 94 792,9 45,12 80 98 52 80,2
16.02.2025 04:51:32 62,3 100 799,8 48,39 80 100 52 79,4
16.02.2025 04:52:32 62,3 100 801,7 48,36 80 100 52 80,5
16.02.2025 04:53:32 62,6 100 796,5 48,93 80 100 52 80,8
16.02.2025 04:54:32 62,8 100 797,2 48,96 80 100 52 80,3
16.02.2025 04:55:32 62,8 100 808,3 48,06 80 100 53 78,9
16.02.2025 04:56:32 62,7 100 817,1 47,16 80 100 52 80,4
16.02.2025 04:57:32 62,5 100 815,3 47,16 80 100 52 79,4
16.02.2025 04:58:32 62,5 100 816,7 46,86 80 100 52 81,4
16.02.2025 04:59:32 62,9 100 810,7 47,34 80 100 52 80,9
16.02.2025 05:00:32 63,9 94 805,2 43,77 80 98 52 82,1
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16.02.2025 05:01:32 64,4 90 802,7 40,32 80 98 52 80,2
16.02.2025 05:02:32 64,5 90 805,1 39,93 80 98 52 80,4
16.02.2025 05:03:32 63,1 100 787,2 48,87 80 100 53 78,9
16.02.2025 05:04:32 62,1 100 784,1 49,47 80 100 52 82,4
16.02.2025 05:05:32 62,3 94 798,4 44,31 80 98 53 78,9
16.02.2025 05:06:32 63,6 90 800,6 40,56 80 98 52 81,7
16.02.2025 05:07:32 64,5 86 806,6 36,57 80 98 52 80,8
16.02.2025 05:08:32 63,8 90 794,5 40,5 80 98 52 80,5
16.02.2025 05:09:32 62,1 100 774,9 49,8 80 100 52 81,6
16.02.2025 05:10:32 61,7 100 771 50,61 80 100 52 79,2
16.02.2025 05:11:32 62 94 782,2 46,14 80 98 52 81,6
16.02.2025 05:12:32 62,5 94 801,5 44,37 80 98 51 83,8
16.02.2025 05:13:32 62,8 100 806,1 47,7 80 100 51 82,5
16.02.2025 05:14:32 62,6 100 807,2 47,67 80 100 52 78,6
16.02.2025 05:15:32 62,6 100 806,4 47,79 80 100 52 80,7
16.02.2025 05:16:32 62,5 100 805,9 47,91 80 100 52 80,7
16.02.2025 05:17:32 62,6 100 807,8 47,82 80 100 52 81,3
16.02.2025 05:18:32 62,8 100 805 48,12 80 100 52 81,1
16.02.2025 05:19:32 63,7 94 835,4 41,16 80 98 52 80,4
16.02.2025 05:20:32 65,3 86 832,6 34,05 80 98 52 80,1
16.02.2025 05:21:32 65,5 86 809,4 35,52 80 98 52 79,4
16.02.2025 05:22:32 63,9 100 778,2 48,69 80 100 52 80,6
16.02.2025 05:23:32 62,5 100 769 50,01 80 100 52 80,4
16.02.2025 05:24:32 62,1 100 792,6 48,24 80 100 52 80,2
16.02.2025 05:25:32 62,7 100 811,5 46,59 80 100 52 81,8
16.02.2025 05:26:32 63,6 94 813,6 42,21 80 98 52 82,8
16.02.2025 05:27:32 64,7 90 792,2 40,5 80 98 52 81,7
16.02.2025 05:28:32 64,9 90 783,9 41,19 80 98 53 78,7
16.02.2025 05:29:32 63,4 100 764,7 50,4 80 100 52 78,7
16.02.2025 05:30:32 62,1 100 754,7 51,99 80 100 52 79,7
16.02.2025 05:31:32 61,9 100 769,6 51,33 80 100 51 83,2
16.02.2025 05:32:32 62,2 94 795,5 45,24 80 98 52 80,3
16.02.2025 05:33:32 62,6 0 785,7 0 0 40 43 83,2
16.02.2025 05:34:32 62,3 0 710,7 0 0 40 37 81,5
16.02.2025 05:35:32 61,2 0 626 0 0 40 37 81,2
16.02.2025 05:36:32 60,2 0 551,7 0 0 40 38 79,8
16.02.2025 05:37:32 59,6 0 494 0 0 40 38 80,6
16.02.2025 05:38:32 59,7 0 447,1 0 0 40 37 80,6
16.02.2025 05:39:32 59,6 0 406,8 0 0 40 38 79,7
16.02.2025 05:40:32 59,5 0 372,5 0 0 40 38 80,3
16.02.2025 05:41:32 59,2 0 342,4 0 0 40 38 80,5
16.02.2025 05:42:32 58,8 0 317 0 0 40 37 80,5
16.02.2025 05:43:32 58,3 0 295 0 0 40 37 80,5
16.02.2025 05:44:32 57,2 0 275,3 0 0 40 37 80
16.02.2025 05:45:32 57,7 0 258 0 0 40 37 80,5
16.02.2025 05:46:32 59,3 0 242,6 0 0 30 33 87,6
16.02.2025 05:47:32 59,9 100 229,1 0 0 85 37 81
16.02.2025 05:48:32 60,5 100 215,9 56,31 80 100 40 79,3
16.02.2025 05:49:32 59,2 100 221,1 64,53 80 100 39 79,9
16.02.2025 05:50:32 57,5 100 272,7 68,16 80 100 46 78,8
16.02.2025 05:51:32 57,2 100 361,2 67,5 80 100 51 79
16.02.2025 05:52:32 58,7 100 434,2 66,93 80 100 52 79,2
16.02.2025 05:53:32 60,7 100 500,2 66,06 80 100 52 80,1
16.02.2025 05:54:32 62,5 94 577,5 59,1 80 98 53 79,9
16.02.2025 05:55:32 63,6 90 650,4 51,63 80 98 52 81,6
16.02.2025 05:56:32 62,5 100 708,7 55,41 80 100 52 80,1
16.02.2025 05:57:32 61,9 100 762,6 51,63 80 100 53 79,8
16.02.2025 05:58:32 62,3 94 790,2 45,51 80 98 52 79,9
16.02.2025 05:59:32 62,6 0 784,9 0 0 40 47 85,1
16.02.2025 06:00:32 62,4 0 745,1 0 0 40 38 81,1
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16.02.2025 06:01:32 61,7 0 665,8 0 0 40 38 80,3
16.02.2025 06:02:32 60,9 0 587,5 0 0 40 38 79,4
16.02.2025 06:03:32 60,1 100 518,4 0 0 70 38 79,8
16.02.2025 06:04:32 59,4 100 462 65,52 80 100 40 79,2
16.02.2025 06:05:32 58,6 100 439,8 72,81 80 100 50 77,9
16.02.2025 06:06:32 58,2 100 482,3 74,16 80 100 53 79,5
16.02.2025 06:07:32 58,6 100 591,6 68,34 80 100 52 80,8
16.02.2025 06:08:32 60,1 100 722,4 58,77 80 100 53 80,4
16.02.2025 06:09:32 62 94 789,4 49,5 80 98 53 78,9
16.02.2025 06:10:32 63,3 90 810,4 44,04 80 98 52 79,3
16.02.2025 06:11:32 63,4 90 805,5 44,16 80 98 52 80,1
16.02.2025 06:12:32 63 94 811,1 46,86 80 98 52 79
16.02.2025 06:13:32 63,1 94 812,8 46,41 80 98 52 81
16.02.2025 06:14:32 63 94 793,3 48,03 80 98 52 81,6
16.02.2025 06:15:32 62,9 100 789,2 52,47 80 100 52 80,2
16.02.2025 06:16:32 63 94 803,7 47,37 80 98 53 79,5
16.02.2025 06:17:32 63,2 94 801,6 47,43 80 98 52 80
16.02.2025 06:18:32 63,3 94 803,2 47,13 80 98 52 80,1
16.02.2025 06:19:32 63,2 94 802,5 47,07 80 98 53 79
16.02.2025 06:20:32 63,2 100 811,5 50,07 80 100 51 83,1
16.02.2025 06:21:32 63,4 100 831,6 48,06 80 100 51 83,4
16.02.2025 06:22:32 64,1 94 847,8 42,18 80 98 52 81,3
16.02.2025 06:23:32 65,5 90 833,1 39,27 80 98 52 80,8
16.02.2025 06:24:32 66,6 86 816,7 36,99 80 98 51 81,6
16.02.2025 06:25:32 67 82 795,7 35,67 80 93 52 78,4
16.02.2025 06:26:32 65,2 90 778,2 43,02 80 98 52 81,9
16.02.2025 06:27:32 63,1 100 779,9 50,52 80 100 52 80
16.02.2025 06:28:32 63 94 787,7 46,17 80 98 53 78,3
16.02.2025 06:29:32 64,6 90 794,7 42,09 80 98 52 80,8
16.02.2025 06:30:32 66,2 82 794,2 36,09 80 93 53 79,5
16.02.2025 06:31:32 66 82 768,4 38,13 80 93 52 80,1
16.02.2025 06:32:32 63,2 100 741,6 54,24 80 100 52 80,6
16.02.2025 06:33:32 61,7 100 742,5 55,14 80 100 52 80,6
16.02.2025 06:34:32 61,8 100 760,8 54,27 80 100 51 83,4
16.02.2025 06:35:32 62,4 94 783,9 48,63 80 98 53 78,8
16.02.2025 06:36:32 62,8 94 796,2 47,52 80 98 52 82,5
16.02.2025 06:37:32 62,9 100 811,6 50,1 80 100 52 79,7
16.02.2025 06:38:32 63,4 94 821 45,03 80 98 52 79,4
16.02.2025 06:39:32 64,4 90 815,9 41,55 80 98 52 80,7
16.02.2025 06:40:32 65 86 806,6 38,85 80 98 52 80,5
16.02.2025 06:41:32 65,6 86 795,2 39,57 80 98 53 78,9
16.02.2025 06:42:32 65,3 86 766,4 42,09 80 98 52 80,9
16.02.2025 06:43:32 63,5 100 763,7 53,25 80 100 52 80,5
16.02.2025 06:44:32 62,1 100 779,6 52,32 80 100 52 79,9
16.02.2025 06:45:32 62,7 94 791,7 47,4 80 98 52 80,1
16.02.2025 06:46:32 64,4 86 796 40,29 80 98 52 80
16.02.2025 06:47:32 65,7 82 789,7 37,89 80 93 52 82,5
16.02.2025 06:48:32 65,4 82 781,7 38,25 80 93 52 80,9
16.02.2025 06:49:32 63,1 94 778,4 47,79 80 98 52 79,9
16.02.2025 06:50:32 61,8 100 783 51,57 80 100 51 82
16.02.2025 06:51:32 61,8 100 790 51,21 80 100 52 80
16.02.2025 06:52:32 62,3 94 798,9 46,62 80 98 52 79,2
16.02.2025 06:53:32 62,7 94 814 45,03 80 98 51 82,2
16.02.2025 06:54:32 62,7 100 808,1 49,35 80 100 52 81,1
16.02.2025 06:55:32 62,5 100 803,5 49,86 80 100 52 82,6
16.02.2025 06:56:32 63,1 94 814,4 44,91 80 98 53 79
16.02.2025 06:57:32 64,3 90 810,3 41,43 80 98 52 81,3
16.02.2025 06:58:32 65,2 86 794,9 39,45 80 98 52 80
16.02.2025 06:59:32 65,8 86 790,1 39,69 80 98 52 79,8
16.02.2025 07:00:32 65,6 86 775,5 40,8 80 98 51 83,5
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16.02.2025 07:01:32 63,3 100 765,2 52,53 80 100 51 83,9
16.02.2025 07:02:32 61,9 100 757,8 53,88 80 98 51 82,1
16.02.2025 07:03:32 62,5 94 783,4 48,09 80 98 52 81,1
16.02.2025 07:04:32 64,5 86 812,6 38,67 80 98 52 80,4
16.02.2025 07:05:32 66,3 78 816,3 32,49 80 89 52 81,4
16.02.2025 07:06:32 65,5 82 814,1 34,2 80 93 52 81,2
16.02.2025 07:07:32 63 94 793,2 45,09 80 98 52 80,6
16.02.2025 07:08:32 62,1 100 795,3 49,08 80 100 52 79,5
16.02.2025 07:09:32 62,3 100 801,9 48,63 80 100 52 80
16.02.2025 07:10:32 62,9 100 807,5 48,12 80 100 52 79
16.02.2025 07:11:32 62,9 100 808,5 48 80 98 53 79,4
16.02.2025 07:12:32 62,9 100 813 47,46 80 98 52 79,4
16.02.2025 07:13:32 62,8 100 799,9 48,63 80 100 52 79,6
16.02.2025 07:14:32 62,8 100 794 49,29 80 100 53 79,1
16.02.2025 07:15:32 64 90 800,9 41,25 80 98 52 81,2
16.02.2025 07:16:32 65,1 86 782 39,66 80 98 52 79,8
16.02.2025 07:17:32 65,7 86 761,1 41,67 80 98 52 81,7
16.02.2025 07:18:32 66,4 82 758,8 39,24 80 93 52 80,6
16.02.2025 07:19:32 64,8 90 754,2 45,72 80 98 52 79,4
16.02.2025 07:20:32 62,6 100 756,3 53,55 80 100 52 79,9
16.02.2025 07:21:32 62,1 100 771,1 52,83 80 100 52 79,5
16.02.2025 07:22:32 62,5 100 798,9 50,58 80 100 52 79,4
16.02.2025 07:23:32 63 94 813,2 45,36 80 98 52 79,8
16.02.2025 07:24:32 63,1 94 813,2 45,03 80 98 52 79,5
16.02.2025 07:25:32 62,9 100 808,8 49,2 80 100 53 79,1
16.02.2025 07:26:32 62,8 100 803,1 49,8 80 100 52 79,4
16.02.2025 07:27:32 63,1 94 809,8 45,33 80 98 52 79,9
16.02.2025 07:28:32 64,1 90 812,6 41,34 80 98 52 80,4
16.02.2025 07:29:32 65,5 86 808,7 38,1 80 98 52 81,6
16.02.2025 07:30:32 66,8 82 793,2 36,33 80 93 53 77,5
16.02.2025 07:31:32 66,5 82 775,9 37,5 80 93 53 78,9
16.02.2025 07:32:32 63,9 100 759,7 52,35 80 98 52 81,9
16.02.2025 07:33:32 62,3 100 763,4 52,68 80 100 51 82,6
16.02.2025 07:34:32 62,3 100 772,8 52,38 80 100 52 80,8
16.02.2025 07:35:32 63,2 94 797,9 46,44 80 98 52 82,4
16.02.2025 07:36:32 64,9 90 814,4 41,22 80 98 52 81,4
16.02.2025 07:37:32 66,4 82 807,6 35,4 80 93 52 80,9
16.02.2025 07:38:32 65,1 86 780 40,17 80 98 52 78,9
16.02.2025 07:39:32 62,6 100 755 53,34 80 100 53 78,6
16.02.2025 07:40:32 61,9 100 771,9 52,44 80 100 52 80,1
16.02.2025 07:41:32 62,3 94 789,4 47,1 80 98 52 79,4
16.02.2025 07:42:32 62,7 94 791,9 46,89 80 98 52 80
16.02.2025 07:43:32 62,8 94 798,7 46,29 80 98 51 83,6
16.02.2025 07:44:32 62,7 100 806,5 49,5 80 100 52 79,3
16.02.2025 07:45:32 63,3 94 807 45,45 80 98 52 81,2
16.02.2025 07:46:32 64,1 90 800,6 42,45 80 98 52 80,6
16.02.2025 07:47:32 64,8 90 791,5 43,14 80 98 52 80,7
16.02.2025 07:48:32 66 82 793,9 36,9 80 93 52 81,5
16.02.2025 07:49:32 66,2 82 790,3 36,87 80 93 51 82,7
16.02.2025 07:50:32 64 94 776,9 47,28 80 98 52 80
16.02.2025 07:51:32 62,3 100 792,9 50,01 80 100 53 78,3
16.02.2025 07:52:32 62,6 100 827,7 46,8 80 100 53 78,9
16.02.2025 07:53:32 64,4 90 821,1 39,6 80 98 51 82,4
16.02.2025 07:54:32 66 82 812,4 33,96 80 93 52 80,6
16.02.2025 07:55:32 66,9 82 791,2 35,31 80 93 52 81,9
16.02.2025 07:56:32 64,8 94 774,1 45,96 80 98 52 80,8
16.02.2025 07:57:32 62,3 100 768,1 50,88 80 100 52 80,7
16.02.2025 07:58:32 61,7 100 776,7 50,58 80 100 52 81,2
16.02.2025 07:59:32 62,2 94 790,7 45,63 80 98 52 79,7
16.02.2025 08:00:32 62,8 94 792,8 45,45 80 98 52 81,8
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16.02.2025 08:01:32 62,8 100 774,8 51,15 80 100 52 81,7
16.02.2025 08:02:32 62,4 100 768,1 52,29 80 100 52 80,3
16.02.2025 08:03:32 62,6 100 770 52,62 80 100 51 82,4
16.02.2025 08:04:32 63,6 100 784,8 51,72 80 100 52 82,2
16.02.2025 08:05:32 64,7 94 798,6 46,59 80 98 52 81,2
16.02.2025 08:06:32 65,3 90 804,3 42,48 80 98 52 79,3
16.02.2025 08:07:32 65,7 90 805,5 42,06 80 98 52 81,4
16.02.2025 08:08:32 64,4 94 793,9 46,44 80 98 53 78,6
16.02.2025 08:09:32 62,7 100 796,3 50,25 80 100 51 82,6
16.02.2025 08:10:32 62,6 100 789,1 51,06 80 100 53 79,4
16.02.2025 08:11:32 63,9 94 806,1 45,63 80 98 53 78,5
16.02.2025 08:12:32 65,5 86 809,2 38,34 80 98 52 80,3
16.02.2025 08:13:32 65,2 86 788,2 39,99 80 98 52 80,6
16.02.2025 08:14:32 63,2 100 776,2 51,69 80 100 52 81,7
16.02.2025 08:15:32 62,1 100 786,8 51,06 80 100 52 82,7
16.02.2025 08:16:32 62,2 100 803,6 49,71 80 100 52 79,2
16.02.2025 08:17:32 62,7 100 811,1 48,96 80 100 52 81,3
16.02.2025 08:18:32 62,8 100 806,7 49,41 80 100 52 78,8
16.02.2025 08:19:32 62,8 100 805,8 49,56 80 100 53 80
16.02.2025 08:20:32 62,6 100 809,1 49,32 80 100 52 80
16.02.2025 08:21:32 62,9 100 814,3 48,72 80 100 52 82,8
16.02.2025 08:22:32 63 94 820,9 44,01 80 98 52 80,7
16.02.2025 08:23:32 63,1 94 812,8 44,37 80 98 52 79,5
16.02.2025 08:24:32 63,1 94 806,1 44,73 80 98 53 78,1
16.02.2025 08:25:32 63 100 792,7 49,8 80 100 52 80,9
16.02.2025 08:26:32 63,2 100 803,6 48,9 80 100 52 80,1
16.02.2025 08:27:32 63,3 100 798 49,5 80 100 52 80,8
16.02.2025 08:28:32 63,3 100 800,4 49,35 80 100 52 81,4
16.02.2025 08:29:32 63,3 100 812,7 48,27 80 100 52 82,5
16.02.2025 08:30:32 63,4 100 817,7 47,67 80 100 52 82,7
16.02.2025 08:31:32 63,5 100 817,7 47,46 80 100 52 79,8
16.02.2025 08:32:32 63,4 100 803,7 48,66 80 100 52 81,3
16.02.2025 08:33:32 63,2 100 801,1 48,93 80 100 52 80,5
16.02.2025 08:34:32 63,3 100 804,7 48,63 80 100 53 79,1
16.02.2025 08:35:32 63,2 100 803,4 48,78 80 100 52 81,4
16.02.2025 08:36:32 63,2 100 829,9 46,23 80 100 52 79,8
16.02.2025 08:37:32 63,6 100 845,3 44,34 80 100 52 81,3
16.02.2025 08:38:32 64,2 94 821,9 42,06 80 98 52 79,8
16.02.2025 08:39:32 65,5 90 809,5 39,39 80 98 53 78,4
16.02.2025 08:40:32 66,4 86 805,8 36,3 80 98 52 81,2
16.02.2025 08:41:32 67,2 82 793,1 34,35 80 93 52 80,8
16.02.2025 08:42:32 65,5 94 766,8 45,9 80 98 52 82,1
16.02.2025 08:43:32 63,1 100 750,3 51,96 80 100 52 80,9
16.02.2025 08:44:32 62,8 100 761,2 51,72 80 100 52 80,2
16.02.2025 08:45:32 64,7 90 800,9 40,92 80 98 52 82,1
16.02.2025 08:46:32 66,5 82 774,4 37,2 80 93 52 80,2
16.02.2025 08:47:32 65,7 86 754,9 41,67 80 98 52 81,8
16.02.2025 08:48:32 63 100 740,4 54,12 80 100 52 80,1
16.02.2025 08:49:32 61,9 100 744,1 54,69 80 100 52 80,8
16.02.2025 08:50:32 61,9 100 765 53,58 80 100 52 80
16.02.2025 08:51:32 62,5 94 784,7 48,21 80 98 52 79,5
16.02.2025 08:52:32 62,9 94 801 46,71 80 98 52 81,9
16.02.2025 08:53:32 62,8 100 805,4 50,22 80 100 52 81,9
16.02.2025 08:54:32 62,9 100 798,9 50,94 80 100 52 81,8
16.02.2025 08:55:32 63,7 94 808,1 46,14 80 98 53 77,4
16.02.2025 08:56:32 64,7 90 803,7 42,75 80 98 52 82
16.02.2025 08:57:32 65 86 789,3 40,74 80 98 52 80,6
16.02.2025 08:58:32 65,1 86 776,8 41,79 80 98 53 78,6
16.02.2025 08:59:32 64,1 94 793,4 46,98 80 98 52 80,7
16.02.2025 09:00:32 62,7 100 815,2 48,93 80 100 52 81,3
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16.02.2025 09:01:32 62,8 100 827,7 47,55 80 100 52 80,3
16.02.2025 09:02:32 63,9 94 811,6 44,76 80 98 53 79,1
16.02.2025 09:03:32 65,4 86 800,3 38,82 80 98 53 77,8
16.02.2025 09:04:32 65,4 86 785,7 39,96 80 98 52 81,2
16.02.2025 09:05:32 63,1 94 768,1 48,27 80 98 52 81
16.02.2025 09:06:32 61,9 100 769,3 52,62 80 100 53 78,9
16.02.2025 09:07:32 61,9 100 778,9 52,2 80 100 53 78,5
16.02.2025 09:08:32 62,4 94 793,6 47,04 80 98 52 80,4
16.02.2025 09:09:32 62,8 94 810,6 45,33 80 98 52 79,9
16.02.2025 09:10:32 62,8 100 805,2 49,59 80 100 52 80,3
16.02.2025 09:11:32 62,5 100 803,5 49,86 80 100 52 80,3
16.02.2025 09:12:32 62,7 100 811,3 49,17 80 100 52 80,8
16.02.2025 09:13:32 63,6 100 827 47,52 80 100 52 79,2
16.02.2025 09:14:32 64,8 94 820,2 43,83 80 98 51 82,4
16.02.2025 09:15:32 65,8 90 807,4 41,1 80 98 52 79,4
16.02.2025 09:16:32 65,7 90 785,2 42,87 80 98 52 80,7
16.02.2025 09:17:32 63,7 100 781,6 50,64 80 100 52 81
16.02.2025 09:18:32 62,5 100 779,1 51,24 80 100 52 79,3
16.02.2025 09:19:32 62,4 100 778,6 51,66 80 100 53 78,4
16.02.2025 09:20:32 63,5 94 799,8 46,02 80 98 52 81,5
16.02.2025 09:21:32 65,4 86 837,8 35,49 80 98 52 80,6
16.02.2025 09:22:32 66,5 82 832,1 32,31 80 93 52 80,9
16.02.2025 09:23:32 64,3 90 805,3 39,87 80 98 52 81,9
16.02.2025 09:24:32 62,3 100 792 48,57 80 100 52 80,8
16.02.2025 09:25:32 62,3 100 793,9 48,6 80 100 52 78,9
16.02.2025 09:26:32 62,8 100 800,6 48,18 80 100 52 82,2
16.02.2025 09:27:32 63 94 812 43,11 80 98 52 80,6
16.02.2025 09:28:32 62,9 100 795 48,42 80 98 52 80,2
16.02.2025 09:29:32 62,7 100 800 48,12 80 100 53 77,4
16.02.2025 09:30:32 62,9 100 808,1 47,49 80 100 52 79,6
16.02.2025 09:31:32 63,6 94 784,5 45,63 80 98 52 80,3
16.02.2025 09:32:32 64,4 90 756,7 44,94 80 98 51 82,9
16.02.2025 09:33:32 65,1 86 747,5 43,11 80 98 53 78,6
16.02.2025 09:34:32 66 82 748,9 40,74 80 93 53 78,4
16.02.2025 09:35:32 65,5 86 763,2 42,33 80 98 52 79,3
16.02.2025 09:36:32 63,5 100 778,6 51,75 80 100 52 80,2
16.02.2025 09:37:32 62,7 100 785,3 51,39 80 100 52 79,8
16.02.2025 09:38:32 63,7 94 789,8 47,19 80 98 53 79,5
16.02.2025 09:39:32 65,7 86 805,9 38,97 80 98 52 79,7
16.02.2025 09:40:32 66,9 82 815,2 34,74 80 93 53 78,2
16.02.2025 09:41:32 65 86 793,3 38,85 80 98 52 82,8
16.02.2025 09:42:32 62,4 100 758,2 52,89 80 100 52 82,9
16.02.2025 09:43:32 61,9 100 757,9 53,64 80 100 53 79,3
16.02.2025 09:44:32 62,1 94 773,3 48,87 80 98 53 78,7
16.02.2025 09:45:32 62,7 94 800,3 46,5 80 98 52 80,3
16.02.2025 09:46:32 63 94 810,9 45,3 80 98 53 79,9
16.02.2025 09:47:32 63 94 802 45,87 80 98 52 80,5
16.02.2025 09:48:32 63,5 94 789,5 47,01 80 98 52 79,5
16.02.2025 09:49:32 64,5 90 794 43,11 80 98 51 83,5
16.02.2025 09:50:32 65,5 86 800,9 39,18 80 98 52 81
16.02.2025 09:51:32 65,6 86 794,6 39,45 80 98 52 79,6
16.02.2025 09:52:32 63,7 100 779,5 51,3 80 100 53 79,7
16.02.2025 09:53:32 62,4 100 777,7 51,84 80 100 53 79,1
16.02.2025 09:54:32 63 94 790,1 47,13 80 98 52 80
16.02.2025 09:55:32 65,1 86 807,1 38,85 80 98 52 81,4
16.02.2025 09:56:32 66,7 82 790,7 37,23 80 93 52 81,7
16.02.2025 09:57:32 65,8 86 780,2 40,56 80 93 52 79,2
16.02.2025 09:58:32 63 100 774,2 51,72 80 100 52 80,6
16.02.2025 09:59:32 61,9 100 783,8 51,18 80 98 52 80,1
16.02.2025 10:00:32 62,2 94 811,8 44,82 80 98 52 80,3
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16.02.2025 10:01:32 62,8 94 803,5 45,3 80 98 51 83,3
16.02.2025 10:02:32 62,8 94 793,4 46,2 80 98 52 78,9
16.02.2025 10:03:32 62,6 100 789,7 50,61 80 100 51 82,1
16.02.2025 10:04:32 62,9 100 805,9 49,29 80 100 53 78,9
16.02.2025 10:05:32 63,9 94 812,4 44,55 80 98 52 80,1
16.02.2025 10:06:32 65 86 826 36,24 80 98 52 81,7
16.02.2025 10:07:32 66,1 82 817,1 33,63 80 93 52 81,5
16.02.2025 10:08:32 66,4 82 786,6 35,85 80 93 52 81,2
16.02.2025 10:09:32 65,1 86 772,7 39,66 80 98 52 79,4
16.02.2025 10:10:32 62,8 100 777,5 50,07 80 100 52 79,4
16.02.2025 10:11:32 62,8 100 797,7 48,51 80 100 52 79,3
16.02.2025 10:12:32 64,5 90 802 40,65 80 98 51 81,3
16.02.2025 10:13:32 66,1 82 792,5 35,43 80 93 52 79,2
16.02.2025 10:14:32 66,1 82 777,7 36,45 80 93 52 81,2
16.02.2025 10:15:32 63,9 100 771 50,25 80 100 52 79,9
16.02.2025 10:16:32 62,3 100 740,3 53,73 80 100 52 80,7
16.02.2025 10:17:32 61,7 100 737,9 54,96 80 100 52 82
16.02.2025 10:18:32 62 100 769,4 52,89 80 100 52 79,8
16.02.2025 10:19:32 62,7 100 792,3 51,09 80 100 52 80
16.02.2025 10:20:32 62,9 100 790,9 51,33 80 100 53 79,2
16.02.2025 10:21:32 62,8 100 806,7 50,04 80 100 53 77,9
16.02.2025 10:22:32 64,1 90 809,4 42,18 80 98 52 80
16.02.2025 10:23:32 66,5 82 810,1 35,82 80 93 52 79,3
16.02.2025 10:24:32 67,1 78 794,7 34,23 80 89 52 80,3
16.02.2025 10:25:32 67,3 78 779,3 35,16 80 89 52 81
16.02.2025 10:26:32 65,6 86 755,4 42,3 80 98 52 79,9
16.02.2025 10:27:32 62,9 100 765,7 52,41 80 100 52 81,8
16.02.2025 10:28:32 62,3 100 772,4 52,32 80 100 51 82
16.02.2025 10:29:32 62,6 100 790 51,06 80 100 52 79,6
16.02.2025 10:30:32 64,1 90 806,5 42,18 80 98 52 80,6
16.02.2025 10:31:32 65,3 86 800,6 39,24 80 98 51 83,6
16.02.2025 10:32:32 65,3 86 809,7 38,04 80 98 52 82,6
16.02.2025 10:33:32 63,8 100 794,5 49,68 80 100 52 81,9
16.02.2025 10:34:32 62,4 100 780,2 51,24 80 100 52 81,6
16.02.2025 10:35:32 62,3 100 784,9 51,03 80 100 52 79,5
16.02.2025 10:36:32 62,7 100 805,7 49,32 80 100 52 80,9
16.02.2025 10:37:32 63 94 819,1 44,07 80 98 52 80,5
16.02.2025 10:38:32 63,1 94 824,1 43,17 80 98 52 79,8
16.02.2025 10:39:32 63 100 802,4 48,78 80 100 52 81
16.02.2025 10:40:32 62,9 100 800,1 49,11 80 100 53 79,1
16.02.2025 10:41:32 63,2 94 807,9 44,46 80 98 52 82,8
16.02.2025 10:42:32 65 86 809 37,47 80 98 51 82,6
16.02.2025 10:43:32 66,3 82 804,2 34,68 80 93 52 80,6
16.02.2025 10:44:32 66,9 82 777,3 36,72 80 93 52 81
16.02.2025 10:45:32 65,9 86 755,8 41,31 80 93 52 79,7
16.02.2025 10:46:32 63,3 100 759 52,05 80 100 52 80,4
16.02.2025 10:47:32 62,4 100 769,2 51,75 80 100 51 83,4
16.02.2025 10:48:32 63,3 94 782,6 46,98 80 98 52 79,9
16.02.2025 10:49:32 65,1 86 787,4 39,9 80 98 52 80
16.02.2025 10:50:32 66,5 82 790,6 36,66 80 93 52 81,3
16.02.2025 10:51:32 65,3 86 808,6 37,35 80 98 53 78,7
16.02.2025 10:52:32 63,1 100 809,4 47,55 80 100 52 79,3
16.02.2025 10:53:32 62,5 100 811,9 47,22 80 100 53 78,9
16.02.2025 10:54:32 62,7 100 810,9 47,25 80 100 53 79,5
16.02.2025 10:55:32 62,9 100 814,4 46,83 80 100 53 78,4
16.02.2025 10:56:32 62,9 100 803 47,79 80 100 52 80,7
16.02.2025 10:57:32 62,9 100 804,8 47,76 80 100 52 80,3
16.02.2025 10:58:32 63,9 94 811,7 42,99 80 98 52 80,2
16.02.2025 10:59:32 65,1 86 807,5 36,42 80 98 53 78,6
16.02.2025 11:00:32 65,6 86 792,4 37,47 80 98 52 81,2
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16.02.2025 11:01:32 65 90 757,6 43,8 80 98 52 81,4
16.02.2025 11:02:32 63 100 748,2 52,74 80 100 52 79,6
16.02.2025 11:03:32 62,2 100 776,4 50,79 80 100 52 79,3
16.02.2025 11:04:32 63,3 94 795 45,42 80 98 51 82,3
16.02.2025 11:05:32 65 86 795,3 38,67 80 98 52 81,9
16.02.2025 11:06:32 66,1 82 777,8 37,32 80 93 52 80
16.02.2025 11:07:32 65,5 86 766,8 40,95 80 98 52 79,5
16.02.2025 11:08:32 63 100 768,8 51,63 80 100 52 80,9
16.02.2025 11:09:32 62 100 775,7 51,54 80 100 52 79,4
16.02.2025 11:10:32 62,1 100 788,5 50,64 80 100 52 81
16.02.2025 11:11:32 62,5 100 794 50,31 80 100 52 80,3
16.02.2025 11:12:32 62,7 100 798,2 50,07 80 100 52 79,8
16.02.2025 11:13:32 62,7 100 814,6 48,63 80 100 52 81,1
16.02.2025 11:14:32 62,9 100 820,2 47,94 80 100 52 81,8
16.02.2025 11:15:32 63,9 94 813,4 44,28 80 98 53 79,6
16.02.2025 11:16:32 64,6 90 814 40,38 80 98 52 80,7
16.02.2025 11:17:32 65,6 86 807,8 37,32 80 98 52 81,3
16.02.2025 11:18:32 65,4 86 791,4 38,52 80 98 52 82,1
16.02.2025 11:19:32 63,4 100 777,7 50,34 80 100 52 80,3
16.02.2025 11:20:32 62,4 100 785,6 49,98 80 100 53 78,7
16.02.2025 11:21:32 63,3 94 790,3 45,78 80 98 52 81,4
16.02.2025 11:22:32 64,8 90 794,5 41,85 80 98 52 82,3
16.02.2025 11:23:32 66,3 82 789,8 36,15 80 93 52 79,8
16.02.2025 11:24:32 66,1 82 791,5 35,64 80 93 52 80,6
16.02.2025 11:25:32 63,7 100 785,8 49,32 80 100 52 80,4
16.02.2025 11:26:32 62,2 100 783,5 49,8 80 100 52 81,7
16.02.2025 11:27:32 62,1 100 791 49,35 80 100 53 78,3
16.02.2025 11:28:32 62,5 100 806,3 48,09 80 100 52 82,9
16.02.2025 11:29:32 62,9 100 812,3 47,49 80 98 52 78,9
16.02.2025 11:30:32 62,9 100 808 47,64 80 100 53 80
16.02.2025 11:31:32 62,9 100 799,5 48,51 80 100 52 80,6
16.02.2025 11:32:32 63,4 94 798,6 44,64 80 98 52 81,7
16.02.2025 11:33:32 64,6 90 794 41,49 80 98 52 80,2
16.02.2025 11:34:32 65,6 86 790,8 38,43 80 98 52 79,9
16.02.2025 11:35:32 66,3 82 789 35,58 80 93 53 79,1
16.02.2025 11:36:32 64,6 90 809,5 39,21 80 98 52 79,4
16.02.2025 11:37:32 63 100 811,7 46,2 80 100 52 79,9
16.02.2025 11:38:32 64,6 94 805,3 42,81 80 98 52 80,5
16.02.2025 11:39:32 66,5 86 798,4 36,6 80 98 52 81,1
16.02.2025 11:40:32 66,1 86 788 37,38 80 98 53 78,6
16.02.2025 11:41:32 63,5 100 767,6 49,89 80 100 52 80,7
16.02.2025 11:42:32 62,2 100 771,2 50,1 80 100 52 80,7
16.02.2025 11:43:32 62,2 100 785,5 49,17 80 100 52 81,1
16.02.2025 11:44:32 62,7 100 800,5 48 80 100 52 82,5
16.02.2025 11:45:32 63,1 94 813 42,78 80 98 52 80,6
16.02.2025 11:46:32 63,1 94 781,4 45,51 80 98 52 81,9
16.02.2025 11:47:32 63,4 100 766,8 51,06 80 100 53 79
16.02.2025 11:48:32 64,3 94 773,4 46,98 80 98 52 81,2
16.02.2025 11:49:32 65,2 90 776,6 43,47 80 98 52 80,9
16.02.2025 11:50:32 66 86 780,6 40,02 80 98 52 80,9
16.02.2025 11:51:32 64,7 94 784,1 46,32 80 98 53 79,7
16.02.2025 11:52:32 62,8 100 787,9 50,01 80 100 52 81,3
16.02.2025 11:53:32 63,2 94 793,2 45,78 80 98 52 80,4
16.02.2025 11:54:32 65,1 86 800,8 38,37 80 98 52 80,2
16.02.2025 11:55:32 66,8 82 799,6 35,46 80 93 51 81,6
16.02.2025 11:56:32 66,9 82 791,6 35,67 80 93 52 79,6
16.02.2025 11:57:32 64,2 90 776,8 42,72 80 98 52 79,1
16.02.2025 11:58:32 62,3 100 760,7 52,05 80 100 52 80,2
16.02.2025 11:59:32 61,9 100 767,7 52,05 80 100 53 78,9
16.02.2025 12:00:32 62,3 94 795,3 45,87 80 98 53 77,9
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16.02.2025 12:01:32 62,9 94 801,4 45,27 80 98 53 78,2
16.02.2025 12:02:32 62,9 100 810,5 48,24 80 100 52 80,7
16.02.2025 12:03:32 63,4 94 801,2 45,03 80 98 52 82,6
16.02.2025 12:04:32 64,5 90 805 41,13 80 98 52 80,6
16.02.2025 12:05:32 65,4 86 800,8 38,01 80 98 53 79,4
16.02.2025 12:06:32 66,3 82 797 35,4 80 93 52 82
16.02.2025 12:07:32 66,3 82 789,8 35,61 80 93 52 79,7
16.02.2025 12:08:32 64 94 768,8 46,83 80 98 52 81,6
16.02.2025 12:09:32 62,3 100 766,4 51,51 80 100 52 80,1
16.02.2025 12:10:32 63,7 94 784,3 46,35 80 98 52 82
16.02.2025 12:11:32 65,6 86 782,6 39,84 80 98 52 80,4
16.02.2025 12:12:32 66,9 82 777,2 37,38 80 93 52 81,1
16.02.2025 12:13:32 66,4 82 773,5 37,41 80 93 52 79,3
16.02.2025 12:14:32 63,6 100 772,2 50,76 80 100 52 79,8
16.02.2025 12:15:32 62 100 761,4 52,32 80 100 52 81,2
16.02.2025 12:16:32 61,8 100 775,5 51,6 80 100 52 79,2
16.02.2025 12:17:32 62,4 94 797,6 45,87 80 98 52 80,5
16.02.2025 12:18:32 63 90 813,4 40,8 80 98 52 81
16.02.2025 12:19:32 63,1 94 807,8 44,43 80 98 53 78,8
16.02.2025 12:20:32 63,5 94 797 45,3 80 98 52 79,9
16.02.2025 12:21:32 64,7 90 829,8 38,61 80 98 51 82
16.02.2025 12:22:32 65,9 86 835,4 34,11 80 98 52 79,5
16.02.2025 12:23:32 66,9 82 804,1 33,42 80 93 52 80,3
16.02.2025 12:24:32 66,5 82 774,9 35,64 80 93 52 80,5
16.02.2025 12:25:32 63,8 100 761,4 50,19 80 98 52 79,8
16.02.2025 12:26:32 62,2 100 767,4 50,28 80 100 51 82,6
16.02.2025 12:27:32 63,5 94 779,9 45,63 80 98 52 81,8
16.02.2025 12:28:32 65,7 86 794,9 37,62 80 98 52 79,7
16.02.2025 12:29:32 67,4 78 790,1 32,52 80 89 52 78,2
16.02.2025 12:30:32 67,1 78 773,8 33,6 80 89 52 80,5
16.02.2025 12:31:32 63,9 100 744,1 52,08 80 98 52 80,9
16.02.2025 12:32:32 61,7 100 724,6 54,9 80 100 52 80,9
16.02.2025 12:33:32 61,6 100 752,8 53,37 80 100 52 80,2
16.02.2025 12:34:32 62,3 100 780,7 51,36 80 100 53 78,7
16.02.2025 12:35:32 62,8 100 804,2 49,44 80 100 52 80,1
16.02.2025 12:36:32 63 94 817,2 44,19 80 98 52 82,4
16.02.2025 12:37:32 63,8 94 823,8 43,17 80 98 52 80,3
16.02.2025 12:38:32 64,9 90 815,2 39,99 80 98 52 81,4
16.02.2025 12:39:32 65,6 86 800,2 37,77 80 98 52 81,8
16.02.2025 12:40:32 66,3 82 783,8 36,27 80 93 52 78,7
16.02.2025 12:41:32 66,4 82 771,3 37,14 80 93 52 80,5
16.02.2025 12:42:32 64,8 94 761,2 47,55 80 98 52 81,6
16.02.2025 12:43:32 62,6 100 764,1 51,75 80 100 52 80,3
16.02.2025 12:44:32 63,1 94 786,1 46,29 80 98 51 82,5
16.02.2025 12:45:32 65,4 86 808,4 37,53 80 98 52 80,7
16.02.2025 12:46:32 67,1 78 805 32,16 80 89 51 84,4
16.02.2025 12:47:32 67,2 78 795,4 32,31 80 89 52 80,2
16.02.2025 12:48:32 64,3 94 774,2 45,81 80 98 52 80,1
16.02.2025 12:49:32 62,1 100 761,9 51,33 80 100 52 80,2
16.02.2025 12:50:32 61,7 100 767 51,48 80 100 52 80,8
16.02.2025 12:51:32 62,3 94 790,8 45,72 80 98 52 79,5
16.02.2025 12:52:32 62,9 94 800,2 44,88 80 98 52 80,2
16.02.2025 12:53:32 63 94 807,9 43,98 80 98 53 79,8
16.02.2025 12:54:32 63,7 94 804,8 44,04 80 98 52 81
16.02.2025 12:55:32 64,8 90 791,1 41,7 80 98 53 77,6
16.02.2025 12:56:32 65,4 86 777,6 39,66 80 98 53 78,3
16.02.2025 12:57:32 65,9 86 778 39,6 80 93 52 79,4
16.02.2025 12:58:32 64,7 90 785,8 41,97 80 98 52 80,2
16.02.2025 12:59:32 62,8 100 779,3 50,1 80 100 51 82,3
16.02.2025 13:00:32 62,9 100 781,9 50,13 80 103 53 79,6
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16.02.2025 13:01:32 64,8 90 790,5 42 80 98 52 81,9
16.02.2025 13:02:32 66,7 82 795,3 35,46 80 93 52 81,6
16.02.2025 13:03:32 67,7 78 786,9 33,39 80 89 52 79,1
16.02.2025 13:04:32 65,4 86 766,7 40,05 80 98 53 79,5
16.02.2025 13:05:32 62,5 100 763,6 51,3 80 100 52 79,1
16.02.2025 13:06:32 62 94 796,7 44,82 80 98 52 82,7
16.02.2025 13:07:32 62,6 94 829,2 41,58 80 98 52 81,1
16.02.2025 13:08:32 63,2 90 832,7 37,14 80 98 52 81,6
16.02.2025 13:09:32 63,1 90 810,2 38,64 80 98 52 81,2
16.02.2025 13:10:32 63 94 789,6 43,89 80 98 52 79,5
16.02.2025 13:11:32 63,8 94 779,5 44,88 80 98 51 83,2
16.02.2025 13:12:32 64,9 90 781,5 41,22 80 98 53 79,4
16.02.2025 13:13:32 65,7 86 781,5 37,98 80 98 52 80,7
16.02.2025 13:14:32 66,4 82 778,5 35,28 80 93 52 81,3
16.02.2025 13:15:32 65,8 86 777 37,86 80 98 52 80,1
16.02.2025 13:16:32 63,3 100 737,7 52,35 80 100 52 79,1
16.02.2025 13:17:32 62,3 100 717,5 55,38 80 100 52 80,5
16.02.2025 13:18:32 63,8 94 739,5 50,55 80 98 53 78,8
16.02.2025 13:19:32 65,7 86 778,8 40,71 80 98 53 79,4
16.02.2025 13:20:32 67,6 78 791,2 34,14 80 89 53 77,5
16.02.2025 13:21:32 66,1 82 778,8 37,29 80 93 52 79,8
16.02.2025 13:22:32 63 100 760,2 52,47 80 100 53 78,3
16.02.2025 13:23:32 61,9 100 764,1 52,77 80 98 52 80,3
16.02.2025 13:24:32 62,1 94 783,3 47,46 80 98 52 79,2
16.02.2025 13:25:32 62,7 94 795,6 46,44 80 98 52 79,3
16.02.2025 13:26:32 63 94 813,3 44,64 80 98 52 80,7
16.02.2025 13:27:32 63,1 94 813,3 44,31 80 98 52 80
16.02.2025 13:28:32 63,9 94 802 45,09 80 98 52 80,8
16.02.2025 13:29:32 65,2 86 794,6 39 80 98 51 83,5
16.02.2025 13:30:32 66 82 783,2 37,17 80 93 52 81,2
16.02.2025 13:31:32 66,5 82 772,6 37,86 80 93 52 79,8
16.02.2025 13:32:32 65,8 86 762,1 41,46 80 98 52 79,4
16.02.2025 13:33:32 63,2 100 764,1 52,2 80 100 52 80,9
16.02.2025 13:34:32 62,6 100 776,8 51,6 80 100 52 82,2
16.02.2025 13:35:32 64,6 90 798,3 42,39 80 98 52 81,2
16.02.2025 13:36:32 66,6 82 799,5 36,06 80 93 52 81,5
16.02.2025 13:37:32 67,7 78 781,6 34,77 80 89 52 80,2
16.02.2025 13:38:32 66 0 759,6 0 0 40 42 83,4
16.02.2025 13:39:32 62,3 0 694,6 0 0 40 37 81,1
16.02.2025 13:40:32 60,6 0 617,9 0 0 40 38 79,2
16.02.2025 13:41:32 59,9 0 547,4 0 0 40 38 80,6
16.02.2025 13:42:32 59,4 0 489,6 0 0 40 38 79,5
16.02.2025 13:43:32 58,7 0 443,5 0 0 40 37 80,5
16.02.2025 13:44:32 58 0 404,1 0 0 40 37 80
16.02.2025 13:45:32 57,5 0 371,4 0 0 40 37 81
16.02.2025 13:46:32 58,2 0 343,6 0 0 40 37 80
16.02.2025 13:47:32 59,8 0 320,1 0 0 40 37 80
16.02.2025 13:48:32 60,8 0 300,2 0 0 40 37 80,2
16.02.2025 13:49:32 59,8 0 282,3 0 0 40 37 80,2
16.02.2025 13:50:32 59 0 266,7 0 0 40 37 80,1
16.02.2025 13:51:32 58,5 0 252,4 0 0 35 33 82
16.02.2025 13:52:32 58 100 238,7 0 0 100 38 80,9
16.02.2025 13:53:32 57,5 100 226,6 59,28 80 100 38 78,9
16.02.2025 13:54:32 58,5 100 236,1 67,11 80 100 41 78
16.02.2025 13:55:32 59,7 100 298 69,51 80 100 52 78,7
16.02.2025 13:56:32 61,1 100 404,7 66,72 80 100 52 80,2
16.02.2025 13:57:32 62,1 94 499 59,49 80 98 53 78,5
16.02.2025 13:58:32 62,7 94 577,1 56,22 80 98 52 80,8
16.02.2025 13:59:32 62,2 100 646,1 56,7 80 100 53 79,4
16.02.2025 14:00:32 61,6 100 689,1 54,84 80 100 52 79,5
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16.02.2025 14:01:32 61,7 100 737,1 51,96 80 100 53 79,8
16.02.2025 14:02:32 62,3 100 774 49,38 80 100 52 81,9
16.02.2025 14:03:32 63,2 94 807,5 42,66 80 98 53 79,9
16.02.2025 14:04:32 64,9 0 812,3 0 0 40 46 83,1
16.02.2025 14:05:32 65,5 0 762,9 0 0 40 38 83,3
16.02.2025 14:06:32 65,8 0 675,8 0 0 40 37 82,3
16.02.2025 14:07:32 64,8 0 590,5 0 0 30 37 79,1
16.02.2025 14:08:32 61,7 100 520,5 0 0 85 38 79,4
16.02.2025 14:09:32 59,6 100 466,7 66,57 80 100 42 78,4
16.02.2025 14:10:32 58,7 100 468,1 71,49 80 100 52 79,9
16.02.2025 14:11:32 59,1 100 544,3 69,15 80 100 52 80
16.02.2025 14:12:32 60,7 100 670,6 60,72 80 100 53 79,8
16.02.2025 14:13:32 63,6 90 766,4 45,84 80 98 53 78,5
16.02.2025 14:14:32 65,3 82 789,4 37,8 80 93 53 78,7
16.02.2025 14:15:32 63,8 90 761,4 46,2 80 98 52 82,8
16.02.2025 14:16:32 62,3 100 752,9 54,96 80 100 52 80,7
16.02.2025 14:17:32 62,1 100 760,8 54,99 80 100 52 81,2
16.02.2025 14:18:32 62,5 100 787,1 53,1 80 100 52 79,4
16.02.2025 14:19:32 62,9 100 800,8 52,08 80 100 53 78,8
16.02.2025 14:20:32 63 94 812,6 46,95 80 98 52 80,3
16.02.2025 14:21:32 63,3 94 815,1 46,44 80 98 53 78,8
16.02.2025 14:22:32 64,5 90 821,8 41,97 80 98 52 80,2
16.02.2025 14:23:32 65,4 86 815,2 38,88 80 98 52 82,1
16.02.2025 14:24:32 66,5 82 797,7 37,2 80 93 53 78,9
16.02.2025 14:25:32 65,7 86 781,8 41,01 80 98 52 82,5
16.02.2025 14:26:32 63,4 100 765,8 53,22 80 100 52 79,3
16.02.2025 14:27:32 62,3 100 765,8 53,79 80 100 52 80,7
16.02.2025 14:28:32 63,4 94 789,7 48,12 80 98 52 80,8
16.02.2025 14:29:32 65,5 86 809,6 39,51 80 98 52 79,5
16.02.2025 14:30:32 66,9 82 807,2 36,42 80 93 53 79,5
16.02.2025 14:31:32 66 82 791,7 37,2 80 93 52 81,2
16.02.2025 14:32:32 63,2 100 775,9 51,96 80 100 52 79,8
16.02.2025 14:33:32 62,1 100 779,2 52,05 80 100 52 80,9
16.02.2025 14:34:32 62,2 100 798,4 50,61 80 100 52 80,9
16.02.2025 14:35:32 62,8 100 812,6 49,26 80 100 52 81,1
16.02.2025 14:36:32 63 94 812,4 45,15 80 98 52 81
16.02.2025 14:37:32 62,8 100 819,2 48,3 80 100 52 79,7
16.02.2025 14:38:32 63,6 94 822,4 43,77 80 98 51 82,3
16.02.2025 14:39:32 64,6 90 819,6 40,08 80 98 53 78,9
16.02.2025 14:40:32 65,5 86 814,9 36,78 80 98 52 80,7
16.02.2025 14:41:32 66 82 795,1 35,46 80 93 52 80,1
16.02.2025 14:42:32 64,5 90 780,9 42,48 80 98 52 80,8
16.02.2025 14:43:32 62,4 100 778 50,43 80 100 53 78,9
16.02.2025 14:44:32 62,6 100 791,5 49,44 80 100 51 82,3
16.02.2025 14:45:32 64,3 90 796,2 41,7 80 98 52 81,5
16.02.2025 14:46:32 66 82 794,9 35,79 80 93 53 78,6
16.02.2025 14:47:32 66,9 82 786,1 36,24 80 93 52 79,1
16.02.2025 14:48:32 65 86 773,6 39,84 80 98 52 81,3
16.02.2025 14:49:32 62,6 100 772,7 50,82 80 100 52 79,3
16.02.2025 14:50:32 61,9 100 784 50,16 80 100 52 80,8
16.02.2025 14:51:32 62,2 94 800,7 44,82 80 98 52 80,9
16.02.2025 14:52:32 62,8 94 806,3 44,16 80 98 52 79
16.02.2025 14:53:32 62,9 100 835,9 45,03 80 98 52 81,2
16.02.2025 14:54:32 63,1 94 839,3 40,17 80 98 52 81,1
16.02.2025 14:55:32 63,4 94 825,4 40,83 80 98 53 79,5
16.02.2025 14:56:32 64,3 90 812,8 38,07 80 98 53 76,9
16.02.2025 14:57:32 65,2 86 797,8 35,97 80 98 52 80,9
16.02.2025 14:58:32 65,9 86 787,1 36,78 80 98 52 81,3
16.02.2025 14:59:32 66,2 82 768,1 35,61 80 93 51 82,1
16.02.2025 15:00:32 64,7 94 761,3 45,66 80 98 52 79,5
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16.02.2025 15:01:32 62,8 100 758,6 50,43 80 100 52 79,4
16.02.2025 15:02:32 62,8 100 765,2 50,49 80 100 52 80
16.02.2025 15:03:32 64,5 90 766,6 43,35 80 98 52 79,7
16.02.2025 15:04:32 65,8 86 758,2 41,22 80 98 52 80,1
16.02.2025 15:05:32 66,5 82 756,1 38,82 80 93 53 77,5
16.02.2025 15:06:32 64,7 94 756,6 48,3 80 98 52 81,8
16.02.2025 15:07:32 62,7 100 765 52,08 80 100 53 77,9
16.02.2025 15:08:32 62,3 100 780,7 51,09 80 100 53 78,8
16.02.2025 15:09:32 62,5 100 797,6 49,8 80 100 53 79,5
16.02.2025 15:10:32 62,8 100 794,6 50,25 80 100 52 81,6
16.02.2025 15:11:32 62,9 100 801,3 49,8 80 100 51 84,2
16.02.2025 15:12:32 63,1 100 812,9 48,78 80 100 52 81,1
16.02.2025 15:13:32 64,3 94 822,8 43,71 80 98 53 79,9
16.02.2025 15:14:32 65,4 90 821,3 39,9 80 98 52 80,2
16.02.2025 15:15:32 66,3 86 803,1 37,95 80 98 53 79,4
16.02.2025 15:16:32 65,8 90 788 42,27 80 98 52 81,2
16.02.2025 15:17:32 63,4 100 778 50,61 80 100 52 82,3
16.02.2025 15:18:32 62,5 100 781,4 50,7 80 100 52 81,4
16.02.2025 15:19:32 63,6 94 798,4 45,39 80 98 53 78,4
16.02.2025 15:20:32 65,5 86 801,2 38,37 80 98 52 80,3
16.02.2025 15:21:32 67 78 787,9 34,11 80 89 51 81,1
16.02.2025 15:22:32 66,8 82 765,8 38,16 80 93 52 81,1
16.02.2025 15:23:32 63,8 100 756,5 52,44 80 100 52 81,1
16.02.2025 15:24:32 62,1 100 763 52,53 80 100 52 80,4
16.02.2025 15:25:32 61,9 100 786,4 50,85 80 98 52 81,5
16.02.2025 15:26:32 62,5 94 794,3 46,26 80 98 52 81,7
16.02.2025 15:27:32 62,7 94 791,9 46,5 80 98 52 82,1
16.02.2025 15:28:32 62,7 100 785,2 51,18 80 100 53 79,2
16.02.2025 15:29:32 63 94 790,6 46,98 80 98 52 80,8
16.02.2025 15:30:32 64,3 90 795,2 43,08 80 98 52 81,1
16.02.2025 15:31:32 65,2 86 803,7 38,97 80 98 52 80,4
16.02.2025 15:32:32 66 82 801 36,15 80 93 52 80,2
16.02.2025 15:33:32 66,2 82 788,9 36,78 80 93 52 80,6
16.02.2025 15:34:32 64,3 94 767 48,03 80 98 51 83,8
16.02.2025 15:35:32 62,3 100 758,6 53,34 80 100 52 80,1
16.02.2025 15:36:32 62,9 100 776,1 52,29 80 100 52 81,2
16.02.2025 15:37:32 64,9 90 807,1 42,15 80 98 52 80
16.02.2025 15:38:32 67,1 78 837,7 30,33 80 89 52 79
16.02.2025 15:39:32 68 74 826,2 28,05 80 86 52 81,7
16.02.2025 15:40:32 65,6 86 800,6 36,75 80 98 52 81,5
16.02.2025 15:41:32 62,6 100 777,4 49,5 80 100 53 79,3
16.02.2025 15:42:32 61,9 100 778,2 49,77 80 100 52 80,7
16.02.2025 15:43:32 62,2 94 797,5 44,28 80 98 52 80,8
16.02.2025 15:44:32 62,9 94 809,3 43,02 80 98 52 81,5
16.02.2025 15:45:32 63,2 90 796,4 40,44 80 98 51 82,7
16.02.2025 15:46:32 63,3 90 795,1 40,53 80 98 53 77,3
16.02.2025 15:47:32 64,3 90 792,9 40,74 80 98 52 81,6
16.02.2025 15:48:32 65 86 757,9 40,86 80 98 52 80,4
16.02.2025 15:49:32 65,4 86 743,8 42,57 80 98 52 80,5
16.02.2025 15:50:32 66,2 82 747,1 39,99 80 93 52 82,5
16.02.2025 15:51:32 65,5 86 757,9 41,94 80 98 52 81,9
16.02.2025 15:52:32 63,1 100 765,1 52,2 80 100 53 78,1
16.02.2025 15:53:32 62,4 100 765,4 52,8 80 100 52 80,3
16.02.2025 15:54:32 64 90 790,4 43,47 80 98 52 81,8
16.02.2025 15:55:32 66,2 82 799,7 36,54 80 93 52 80,3
16.02.2025 15:56:32 67,6 78 792,6 34,23 80 89 52 79,7
16.02.2025 15:57:32 66,7 82 783 37,11 80 93 51 82,3
16.02.2025 15:58:32 63,6 100 773,6 51,21 80 100 52 81,6
16.02.2025 15:59:32 62 100 767,7 52,26 80 100 53 79,8
16.02.2025 16:00:32 62 94 786,2 47,04 80 98 52 80,7
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16.02.2025 16:01:32 62,6 94 809,9 44,79 80 98 52 79,8
16.02.2025 16:02:32 63 90 803,9 41,64 80 98 52 79,6
16.02.2025 16:03:32 62,9 100 792,5 50,13 80 100 52 80,1
16.02.2025 16:04:32 63,4 94 801,6 45,48 80 98 52 81,4
16.02.2025 16:05:32 64,4 90 798 42,3 80 98 53 78,7
16.02.2025 16:06:32 65,3 86 801,4 38,64 80 98 52 80,7
16.02.2025 16:07:32 66 82 787 37,02 80 93 53 79,3
16.02.2025 16:08:32 66,8 82 780,6 37,26 80 93 52 80,9
16.02.2025 16:09:32 67,1 78 766,7 35,88 80 89 52 81,1
16.02.2025 16:10:32 67,6 78 759,5 36,42 80 89 52 81,6
16.02.2025 16:11:32 68 74 756,7 34,5 80 86 51 82,5
16.02.2025 16:12:32 68,4 74 752,5 34,71 80 86 52 81
16.02.2025 16:13:32 66,4 86 748,8 42,36 80 98 51 82,9
16.02.2025 16:14:32 63,1 100 745,4 53,85 80 100 53 79,7
16.02.2025 16:15:32 61,9 100 758,2 53,49 80 100 52 80,4
16.02.2025 16:16:32 62 94 779,1 48,21 80 98 52 81,7
16.02.2025 16:17:32 62,7 94 793 47,1 80 98 52 82,1
16.02.2025 16:18:32 63,6 90 803,9 42,54 80 98 52 81,8
16.02.2025 16:19:32 65 82 802,2 36,45 80 93 52 81,7
16.02.2025 16:20:32 66,6 78 791,3 34,5 80 89 52 79,6
16.02.2025 16:21:32 67,9 74 776,1 33,24 80 86 52 80,8
16.02.2025 16:22:32 68,7 70 753,4 32,88 80 82 52 80,2
16.02.2025 16:23:32 69,8 66 758,8 30,15 80 78 51 84,4
16.02.2025 16:24:32 71,1 54 772,1 23,73 80 68 51 79,9
16.02.2025 16:25:32 72,5 50 760,9 22,41 80 59 49 82,1
16.02.2025 16:26:32 73,3 46 733,2 22,68 80 55 48 81,8
16.02.2025 16:27:32 73,7 46 706,4 24,33 80 55 48 80,5
16.02.2025 16:28:32 74,1 42 692,5 24,03 80 52 48 79,9
16.02.2025 16:29:32 74,7 38 682,4 23,46 80 48 48 79,6
16.02.2025 16:30:32 75 34 680,1 22,26 80 44 47 81,1
16.02.2025 16:31:32 75,3 34 675 22,23 80 44 47 80,3
16.02.2025 16:32:32 75,8 34 675 21,72 80 44 45 82,5
16.02.2025 16:33:32 76 30 645,5 23,34 81 41 42 82,3
16.02.2025 16:34:32 75,8 34 621,5 26,4 80 44 43 79,8
16.02.2025 16:35:32 75,8 34 618,9 27 80 44 43 79,5
16.02.2025 16:36:32 76 30 629,3 25,59 81 41 42 81,5
16.02.2025 16:37:32 76,1 30 636,9 24,96 81 41 38 79,6
16.02.2025 16:38:32 76,2 30 640,6 24,63 81 41 38 78,8
16.02.2025 16:39:32 76 30 647,6 23,88 81 41 37 81,5
16.02.2025 16:40:32 74,1 38 651,3 25,08 80 48 41 79,1
16.02.2025 16:41:32 70,6 54 662,2 28,89 80 64 46 79,1
16.02.2025 16:42:32 68,1 62 669,7 31,8 80 74 48 80,1
16.02.2025 16:43:32 65,6 74 679,5 37,26 80 86 50 78,8
16.02.2025 16:44:32 66,1 70 696,2 34,74 80 82 52 81,3
16.02.2025 16:45:32 68,4 62 714,8 29,94 80 74 51 81,1
16.02.2025 16:46:32 70,4 54 716 26,91 80 68 49 81,9
16.02.2025 16:47:32 72,3 42 709,5 23,58 80 52 48 80,8
16.02.2025 16:48:32 74 34 705 21,27 80 44 47 81,5
16.02.2025 16:49:32 75,3 30 691,7 20,88 81 41 44 83,8
16.02.2025 16:50:32 76,4 30 672,6 22,02 81 41 38 82,6
16.02.2025 16:51:32 77,3 30 659,6 22,71 81 41 37 82,1
16.02.2025 16:52:32 78,1 0 657,7 0 0 40 38 80,1
16.02.2025 16:53:32 78,8 0 649 0 0 35 37 80,7
16.02.2025 16:54:32 78,2 0 611,8 0 0 30 38 79,8
16.02.2025 16:55:32 76,7 0 558,7 0 0 26 37 81,2
16.02.2025 16:56:32 74,6 0 506,3 0 0 22 35 82,1
16.02.2025 16:57:32 72,9 0 461 0 0 17 32 81,3
16.02.2025 16:58:32 71,4 0 422,5 0 0 13 27 81,5
16.02.2025 16:59:32 70,1 0 389,2 0 0 11 27 81
16.02.2025 17:00:32 68,9 0 361,3 0 0 11 28 80,1
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16.02.2025 17:01:32 68,2 0 337,1 0 0 11 27 80,2
16.02.2025 17:02:32 67,7 74 316,9 0 0 41 33 78
16.02.2025 17:03:32 67,8 78 298,4 0 0 89 37 81,3
16.02.2025 17:04:32 68 74 284,2 46,05 80 86 37 81,1
16.02.2025 17:05:32 68,5 74 292,5 52,11 80 86 41 77
16.02.2025 17:06:32 69,5 70 340,6 52,23 80 82 46 79,9
16.02.2025 17:07:32 70,9 66 431,2 47,37 80 78 51 79,7
16.02.2025 17:08:32 72,5 58 540,1 37,8 80 70 51 80,5
16.02.2025 17:09:32 74,2 46 639,4 26,61 80 55 52 80,5
16.02.2025 17:10:32 76,3 38 698,4 19,08 80 48 51 81,2
16.02.2025 17:11:32 77,7 30 703,7 16,08 81 41 44 84,1
16.02.2025 17:12:32 77,1 30 677,7 17,67 81 41 37 82,8
16.02.2025 17:13:32 76,1 34 650,9 20,58 80 44 38 82,5
16.02.2025 17:14:32 74,8 42 632,6 24,39 80 52 45 78,3
16.02.2025 17:15:32 73,5 46 628,9 26,37 80 55 48 79,3
16.02.2025 17:16:32 71,8 54 632,2 29,25 80 64 47 80,8
16.02.2025 17:17:32 67,3 70 654,2 34,71 80 82 48 80,2
16.02.2025 17:18:32 64,3 86 687,7 42,21 80 98 53 78,9
16.02.2025 17:19:32 63,6 90 723,8 43,29 80 98 52 80,4
16.02.2025 17:20:32 65,6 82 747,3 35,94 80 93 52 82,4
16.02.2025 17:21:32 68,1 70 756,1 28,68 80 82 52 79,7
16.02.2025 17:22:32 70,2 62 751,4 25,29 80 74 52 78,9
16.02.2025 17:23:32 72,1 54 732,3 23,7 80 68 51 82,2
16.02.2025 17:24:32 74 42 710,5 21,78 80 52 52 79,8
16.02.2025 17:25:32 75,9 38 702 20,82 80 48 50 80,3
16.02.2025 17:26:32 77,6 30 685,5 19,89 81 41 44 83,9
16.02.2025 17:27:32 76,8 34 664,3 21,9 80 44 38 81,9
16.02.2025 17:28:32 74,2 42 632,9 26,76 80 52 44 79,7
16.02.2025 17:29:32 71,9 54 623,1 31,8 80 64 47 82,4
16.02.2025 17:30:32 70,6 58 620,7 34,53 80 70 48 79,3
16.02.2025 17:31:32 69,8 62 639,5 35,55 80 74 49 78,2
16.02.2025 17:32:32 69,5 62 666,9 34,05 80 74 50 79,6
16.02.2025 17:33:32 69,9 62 688,6 32,67 80 74 52 80,1
16.02.2025 17:34:32 70,3 58 705 29,88 80 70 52 80,7
16.02.2025 17:35:32 71,2 50 711,8 26,64 80 59 50 81
16.02.2025 17:36:32 71,8 50 695 27,87 80 59 49 81,2
16.02.2025 17:37:32 72 46 678,9 28,02 80 55 49 81,8
16.02.2025 17:38:32 72,6 46 679 27,93 80 55 51 80,7
16.02.2025 17:39:32 73,1 42 677,9 26,7 80 52 50 80,4
16.02.2025 17:40:32 73,6 42 681,3 26,07 80 52 50 79,9
16.02.2025 17:41:32 74,2 34 685,2 23,31 80 44 48 81,2
16.02.2025 17:42:32 74,5 34 678,6 23,46 80 44 47 80,3
16.02.2025 17:43:32 74,8 34 677,9 23,1 80 44 47 81,2
16.02.2025 17:44:32 75,2 30 669 22,77 81 41 42 83,5
16.02.2025 17:45:32 75,2 30 659,7 23,25 81 41 40 80,4
16.02.2025 17:46:32 75,4 30 648,8 23,94 81 41 38 79,7
16.02.2025 17:47:32 75,4 30 638,6 24,75 81 41 37 81,5
16.02.2025 17:48:32 75,4 30 636,1 24,99 81 41 38 79,7
16.02.2025 17:49:32 75,6 30 643 24,33 81 41 37 81,1
16.02.2025 17:50:32 76,1 30 650,8 23,49 81 41 38 80,5
16.02.2025 17:51:32 76,6 30 654,2 23,04 81 41 37 81,7
16.02.2025 17:52:32 76,7 30 651,7 23,13 81 41 38 80,1
16.02.2025 17:53:32 76,8 30 651,7 23,04 81 41 38 81,2
16.02.2025 17:54:32 77 30 655 22,62 81 41 38 79,3
16.02.2025 17:55:32 77 30 654,9 22,38 81 41 38 80,6
16.02.2025 17:56:32 77,1 30 653,7 22,26 81 41 37 81,1
16.02.2025 17:57:32 77,1 30 648,4 22,65 81 41 37 81,4
16.02.2025 17:58:32 77,1 30 646,6 22,77 81 41 37 80,1
16.02.2025 17:59:32 77,1 30 646,7 22,71 81 41 38 79,9
16.02.2025 18:00:32 77,1 30 651,9 22,14 81 41 38 80,9
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16.02.2025 18:01:32 77 30 650,2 22,14 81 41 38 79,1
16.02.2025 18:02:32 77,1 30 650,1 22,11 81 41 37 81,7
16.02.2025 18:03:32 77,3 30 671 19,92 81 41 37 80,8
16.02.2025 18:04:32 77,5 30 686,4 17,94 81 41 38 80,4
16.02.2025 18:05:32 77,8 30 684,4 17,43 81 41 37 82,4
16.02.2025 18:06:32 77,6 30 670,5 18,12 81 41 38 80,2
16.02.2025 18:07:32 77,5 30 656,5 19,05 81 41 37 81
16.02.2025 18:08:32 77,2 30 642,8 20,16 81 41 37 81,3
16.02.2025 18:09:32 77 30 640,4 20,37 81 41 39 78,4
16.02.2025 18:10:32 76,8 34 648 20,49 80 44 41 79,7
16.02.2025 18:11:32 77 30 650,9 19,38 81 41 38 79
16.02.2025 18:12:32 77,1 30 643,9 19,95 81 41 37 81
16.02.2025 18:13:32 76,7 34 625,4 22,44 80 44 38 80,6
16.02.2025 18:14:32 76,7 34 611,3 24,12 80 44 41 79,8
16.02.2025 18:15:32 77,6 30 604,6 24,45 81 41 37 81,3
16.02.2025 18:16:32 78,6 0 599,3 0 0 37 37 81,1
16.02.2025 18:17:32 79,3 0 587,2 0 0 32 37 81
16.02.2025 18:18:32 79,8 0 546,9 0 0 28 37 82
16.02.2025 18:19:32 79,4 0 500,9 0 0 24 37 80,5
16.02.2025 18:20:32 77,9 0 456,6 0 0 20 35 81,9
16.02.2025 18:21:32 76,2 0 418,9 0 0 15 28 82,8
16.02.2025 18:22:32 74,5 0 386,7 0 0 11 28 80,4
16.02.2025 18:23:32 73,1 0 358,1 0 0 11 28 80,9
16.02.2025 18:24:32 71,7 0 334 0 0 11 28 79,9
16.02.2025 18:25:32 70,7 0 313,3 0 0 0 25 83,9
16.02.2025 18:26:32 70,3 0 296,5 0 0 0 23 79,6
16.02.2025 18:27:32 70,3 0 281,7 0 0 0 23 79,7
16.02.2025 18:28:32 70,6 0 268,6 0 0 0 22 80,2
16.02.2025 18:29:32 70,8 0 256,7 0 0 0 22 81,4
16.02.2025 18:30:32 71 0 245,4 0 0 0 23 80,7
16.02.2025 18:31:32 71,2 0 235,3 0 0 0 23 79,4
16.02.2025 18:32:32 71,5 0 226,5 0 0 0 23 79,3
16.02.2025 18:33:32 71,4 0 218,7 0 0 0 23 84,2
16.02.2025 18:34:32 67,2 0 211,4 0 0 21 26 75,9
16.02.2025 18:35:32 63,5 94 203,4 0 0 81 38 80,7
16.02.2025 18:36:32 61,5 100 195 60,84 80 100 38 80,5
16.02.2025 18:37:32 60,3 100 205,1 69,12 80 100 43 77,3
16.02.2025 18:38:32 60,9 100 259,2 72,75 80 100 52 79,3
16.02.2025 18:39:32 61,5 100 376,3 69,48 80 100 53 80,1
16.02.2025 18:40:32 63 90 542,2 52,29 80 98 52 80,3
16.02.2025 18:41:32 65,6 82 680,9 36,39 80 93 52 81,3
16.02.2025 18:42:32 68,8 70 746,3 23,55 80 82 53 79,1
16.02.2025 18:43:32 71,4 58 732,9 19,56 80 70 52 80,9
16.02.2025 18:44:32 73,2 50 706,8 19,08 80 59 51 81,1
16.02.2025 18:45:32 74,5 42 679,2 19,11 80 52 52 80,1
16.02.2025 18:46:32 75,7 38 657,5 19,83 80 48 50 82,4
16.02.2025 18:47:32 76,3 34 631,6 21,36 80 44 47 82,1
16.02.2025 18:48:32 76,7 30 619,6 21,93 81 41 44 82,1
16.02.2025 18:49:32 77,4 30 612,9 22,86 81 41 42 80,4
16.02.2025 18:50:32 77,8 30 611,4 23,4 81 41 40 82,8
16.02.2025 18:51:32 78,5 0 612,7 0 0 36 38 81,1
16.02.2025 18:52:32 79,2 0 589,6 0 0 31 38 80,7
16.02.2025 18:53:32 79,7 0 546,5 0 0 27 37 79,9
16.02.2025 18:54:32 78,9 0 498,4 0 0 23 38 79,9
16.02.2025 18:55:32 77 0 452,8 0 0 18 36 81
16.02.2025 18:56:32 74,9 0 414,6 0 0 14 28 80,9
16.02.2025 18:57:32 73,1 0 380,7 0 0 11 27 81,4
16.02.2025 18:58:32 71,4 0 352,5 0 0 11 27 80,2
16.02.2025 18:59:32 70 0 328,4 0 0 11 27 81,5
16.02.2025 19:00:32 68,5 0 307,4 0 0 0 23 83,2
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16.02.2025 19:01:32 67 0 290,3 0 0 16 31 77,9
16.02.2025 19:02:32 65,7 0 273,7 0 0 16 31 82,8
16.02.2025 19:03:32 64,5 0 259 0 0 16 30 82,5
16.02.2025 19:04:32 63,4 0 245,8 0 0 16 32 79
16.02.2025 19:05:32 62,5 0 233,9 0 0 16 31 81,2
16.02.2025 19:06:32 61,6 0 223,2 0 0 16 32 81,4
16.02.2025 19:07:32 61,4 0 212,9 0 0 16 32 79,8
16.02.2025 19:08:32 61,6 0 203,8 0 0 26 28 84,9
16.02.2025 19:09:32 62 94 194,7 0 0 85 38 79,6
16.02.2025 19:10:32 62,5 94 185,1 55,44 80 98 39 81,8
16.02.2025 19:11:32 63,2 90 193,1 60,21 80 98 41 77,1
16.02.2025 19:12:32 64,3 86 238,4 61,53 80 98 48 78,8
16.02.2025 19:13:32 66,5 78 338 54,6 80 89 52 81,7
16.02.2025 19:14:32 68,9 70 488,3 41,97 80 82 52 79,7
16.02.2025 19:15:32 69,5 66 608 31,98 80 78 52 80,9
16.02.2025 19:16:32 69,2 66 663,6 28,35 80 78 51 81,3
16.02.2025 19:17:32 69,5 66 690,4 26,7 80 78 50 81,4
16.02.2025 19:18:32 69,1 66 689,1 27,42 80 78 47 82,2
16.02.2025 19:19:32 68,4 70 679,8 30,84 80 82 48 80,8
16.02.2025 19:20:32 68 74 670,9 34,56 80 86 48 80,3
16.02.2025 19:21:32 67,6 78 670 38,07 80 89 53 79,2
16.02.2025 19:22:32 67,6 78 690,8 37,41 80 89 52 79,5
16.02.2025 19:23:32 67,8 78 711,4 36,36 80 89 52 82,4
16.02.2025 19:24:32 69 70 741,4 29,94 80 82 51 82
16.02.2025 19:25:32 71 62 741 26,34 80 74 50 80,3
16.02.2025 19:26:32 73 50 733,7 22,59 80 59 48 79,8
16.02.2025 19:27:32 74 46 728 21,15 80 55 48 79,7
16.02.2025 19:28:32 73,3 50 704,2 23,97 80 59 48 79,8
16.02.2025 19:29:32 72,1 54 682,5 27,12 80 68 48 80,4
16.02.2025 19:30:32 71,1 58 668,4 30,24 80 70 47 80,6
16.02.2025 19:31:32 70,3 62 669,1 32,4 80 74 48 80,4
16.02.2025 19:32:32 70 62 686,3 31,44 80 74 47 82,1
16.02.2025 19:33:32 70,1 62 701 30,45 80 74 48 80,3
16.02.2025 19:34:32 70,3 62 688,6 31,83 80 74 47 80,7
16.02.2025 19:35:32 70,3 58 674,9 32,1 80 70 47 82,9
16.02.2025 19:36:32 70,3 58 670,1 33,06 80 70 47 80,5
16.02.2025 19:37:32 70,4 58 685,6 32,13 80 70 48 80,4
16.02.2025 19:38:32 70,7 58 696,8 31,38 80 70 47 81
16.02.2025 19:39:32 71,3 54 696,3 30,15 80 68 48 80,3
16.02.2025 19:40:32 71,7 54 699,3 29,85 80 68 47 82,3
16.02.2025 19:41:32 72,2 50 698,2 28,53 80 59 47 81,9
16.02.2025 19:42:32 72,6 46 695,3 27,33 80 55 48 79,3
16.02.2025 19:43:32 73 42 696,1 25,8 80 52 47 81,7
16.02.2025 19:44:32 73,3 42 692,1 25,68 80 52 47 80,8
16.02.2025 19:45:32 73,2 42 681,1 26,28 80 52 47 81,7
16.02.2025 19:46:32 73,4 42 680,9 25,95 80 52 47 81
16.02.2025 19:47:32 73,8 42 681,6 25,59 80 52 47 80,6
16.02.2025 19:48:32 73,6 38 672,8 25,08 80 48 47 80,9
16.02.2025 19:49:32 73,8 38 675,7 24,48 80 48 47 80,2
16.02.2025 19:50:32 73,4 38 682,1 23,52 80 48 47 81,2
16.02.2025 19:51:32 69,4 54 674,3 28,65 80 64 47 80,1
16.02.2025 19:52:32 65,6 70 668,5 36,18 80 82 47 79,9
16.02.2025 19:53:32 63,4 82 666,9 43,95 80 93 52 81
16.02.2025 19:54:32 62,4 86 684,7 46,56 80 98 51 82,3
16.02.2025 19:55:32 63,3 82 718,8 41,88 80 93 53 78,6
16.02.2025 19:56:32 65,8 74 739,6 35,88 80 86 51 82,4
16.02.2025 19:57:32 68,6 62 742,4 30,06 80 74 49 82,6
16.02.2025 19:58:32 70,9 54 739 27 80 68 48 79,8
16.02.2025 19:59:32 73,1 38 732,1 22,23 80 48 47 81
16.02.2025 20:00:32 75,1 30 716,9 20,79 81 41 44 84,2
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16.02.2025 20:01:32 77 30 692,3 22,05 81 41 37 81,6
16.02.2025 20:02:32 77,5 30 675,4 22,86 81 41 37 81,9
16.02.2025 20:03:32 76,5 34 658,8 24,69 80 44 37 82,2
16.02.2025 20:04:32 75,3 38 651,2 26,19 80 48 41 79,9
16.02.2025 20:05:32 74,4 42 652,2 27,24 80 52 43 78,9
16.02.2025 20:06:32 73,6 46 667,3 27,03 80 55 46 80,1
16.02.2025 20:07:32 73,2 42 680,8 24,78 80 52 48 79,8
16.02.2025 20:08:32 73 42 690,7 23,52 80 52 47 80,3
16.02.2025 20:09:32 72,8 46 710,9 22,29 80 55 47 80,3
16.02.2025 20:10:32 73 42 712 20,49 80 52 46 81,3
16.02.2025 20:11:32 73 42 693,2 21,6 80 52 46 79,6
16.02.2025 20:12:32 73,1 42 679,4 22,5 80 52 45 81,5
16.02.2025 20:13:32 73,4 38 669,2 22,23 80 48 43 82,4
16.02.2025 20:14:32 73,4 38 661,8 22,71 80 48 43 80,3
16.02.2025 20:15:32 73,7 38 661,6 22,56 80 48 44 78,7
16.02.2025 20:16:32 74 34 662,4 21,42 80 44 43 80,4
16.02.2025 20:17:32 74,2 34 652,3 22,11 80 44 41 81,2
16.02.2025 20:18:32 74,4 30 649,8 21,42 81 41 40 82,4
16.02.2025 20:19:32 74,5 30 630,9 23,01 81 41 37 81,8
16.02.2025 20:20:32 74,7 30 608,9 25,29 81 41 38 79,3
16.02.2025 20:21:32 74,6 30 598,9 26,7 81 41 38 78,4
16.02.2025 20:22:32 74,6 30 598,6 27,3 81 41 38 79,4
16.02.2025 20:23:32 74,7 30 611,1 26,7 81 41 38 79,1
16.02.2025 20:24:32 75 30 632,9 24,96 81 41 38 80
16.02.2025 20:25:32 75,4 30 645,1 23,82 81 41 38 79,7
16.02.2025 20:26:32 75,6 30 656,3 22,68 81 41 38 78,7
16.02.2025 20:27:32 76,1 30 662,8 21,84 81 41 38 79,1
16.02.2025 20:28:32 76,1 30 669,3 20,82 81 41 38 80,5
16.02.2025 20:29:32 76,4 30 666,2 20,7 81 41 37 80,4
16.02.2025 20:30:32 76,6 30 657,5 21,12 81 41 38 80,2
16.02.2025 20:31:32 76,6 30 645,5 22,08 81 41 37 82,3
16.02.2025 20:32:32 76,5 30 635,6 22,95 81 41 37 81,4
16.02.2025 20:33:32 76,6 30 629,7 23,52 81 41 38 79,4
16.02.2025 20:34:32 76,6 30 634,8 23,07 81 41 37 81,4
16.02.2025 20:35:32 76,6 30 640,8 22,53 81 41 38 80,7
16.02.2025 20:36:32 76,6 30 651,2 21,54 81 41 38 80,7
16.02.2025 20:37:32 76,5 30 648,4 21,66 81 41 37 82
16.02.2025 20:38:32 76,5 30 647,5 21,72 81 41 38 78,7
16.02.2025 20:39:32 76,5 30 644,6 21,96 81 41 39 77,3
16.02.2025 20:40:32 76,3 30 642,7 22,11 81 41 37 80,5
16.02.2025 20:41:32 76,4 30 645,2 21,87 81 41 37 83,3
16.02.2025 20:42:32 76,3 30 646,4 21,75 81 41 38 78,2
16.02.2025 20:43:32 76,2 30 643,3 22,02 81 41 38 79,4
16.02.2025 20:44:32 76,1 30 635,5 22,71 81 41 37 80,6
16.02.2025 20:45:32 76,1 30 634,1 22,83 81 41 37 81
16.02.2025 20:46:32 77 30 638,2 22,47 81 41 38 80,1
16.02.2025 20:47:32 78 0 641,8 0 0 40 38 79,1
16.02.2025 20:48:32 79,1 0 629,8 0 0 35 37 82,6
16.02.2025 20:49:32 79,8 0 596,5 0 0 30 37 80,2
16.02.2025 20:50:32 79,6 0 547,8 0 0 26 36 81,4
16.02.2025 20:51:32 78,2 0 501 0 0 22 33 81,6
16.02.2025 20:52:32 76,5 0 457,8 0 0 17 31 81,1
16.02.2025 20:53:32 74,9 0 418,5 0 0 13 27 81
16.02.2025 20:54:32 73,4 0 385,1 0 0 11 28 79,9
16.02.2025 20:55:32 72,2 0 356,3 0 0 11 27 80
16.02.2025 20:56:32 71,3 0 332 0 0 11 27 81,3
16.02.2025 20:57:32 70,5 0 311,6 0 0 0 22 84,2
16.02.2025 20:58:32 70,5 0 294,5 0 0 0 23 80,9
16.02.2025 20:59:32 70,7 0 280 0 0 0 23 79,1
16.02.2025 21:00:32 71 0 266,8 0 0 0 23 80,2
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16.02.2025 21:01:32 71,3 0 254,7 0 0 0 22 81,1
16.02.2025 21:02:32 71,5 0 244 0 0 0 23 80,9
16.02.2025 21:03:32 71,8 0 234,6 0 0 0 23 79,7
16.02.2025 21:04:32 72,1 0 226,3 0 0 0 23 80,8
16.02.2025 21:05:32 72,4 0 218,7 0 0 0 23 86,2
16.02.2025 21:06:32 72,7 0 211,9 0 0 0 23 85,4
16.02.2025 21:07:32 73,2 0 205,6 0 0 0 23 86
16.02.2025 21:08:32 73,2 0 199,6 0 0 0 23 86,1
16.02.2025 21:09:32 72,2 0 194,3 0 0 0 23 85,5
16.02.2025 21:10:32 70,8 0 189,1 0 0 0 23 85,3
16.02.2025 21:11:32 69,5 0 184,5 0 0 0 23 85,4
16.02.2025 21:12:32 68,1 0 179,9 0 0 0 23 86,5
16.02.2025 21:13:32 67 78 175,4 0 0 66 37 77,9
16.02.2025 21:14:32 66 82 168,6 45,21 80 93 38 80,1
16.02.2025 21:15:32 65,5 86 169,9 57,06 80 98 38 79,9
16.02.2025 21:16:32 66 82 204,5 59,97 80 93 43 80,1
16.02.2025 21:17:32 67,1 78 280,9 58,41 80 89 52 79,9
16.02.2025 21:18:32 69,1 70 421,3 47,76 80 82 51 84,5
16.02.2025 21:19:32 71,4 62 584,7 32,97 80 74 51 81,5
16.02.2025 21:20:32 74 46 689,4 19,2 80 55 48 82,1
16.02.2025 21:21:32 76,1 38 715,7 12,36 80 48 47 80,6
16.02.2025 21:22:32 77,6 30 709,1 9,3 81 41 41 84,6
16.02.2025 21:23:32 78,3 0 666,4 0 0 37 38 78,1
16.02.2025 21:24:32 78,4 0 608,9 0 0 33 38 79,7
16.02.2025 21:25:32 77,6 0 549 0 0 28 38 79,9
16.02.2025 21:26:32 75,5 0 493,6 0 0 24 34 82,2
16.02.2025 21:27:32 73,2 0 443,7 0 0 20 31 81,6
16.02.2025 21:28:32 71,2 0 401 0 0 15 28 80,3
16.02.2025 21:29:32 69,5 0 364,9 0 0 11 27 81,2
16.02.2025 21:30:32 67,7 0 334,6 0 0 21 28 79,9
16.02.2025 21:31:32 66,2 82 308 0 0 81 37 81,3
16.02.2025 21:32:32 65 86 283 50,88 80 98 38 78,7
16.02.2025 21:33:32 64,7 90 282,7 61,56 80 98 41 78,7
16.02.2025 21:34:32 65,5 86 325,5 61,62 80 98 49 78,6
16.02.2025 21:35:32 67 78 427,4 53,28 80 89 51 82,3
16.02.2025 21:36:32 69,4 70 567,9 40,32 80 82 52 80,3
16.02.2025 21:37:32 71,9 62 660,3 30,18 80 74 50 81,9
16.02.2025 21:38:32 74,1 46 688,4 22,65 80 55 48 80,5
16.02.2025 21:39:32 75,5 42 683,2 21,81 80 52 48 79,5
16.02.2025 21:40:32 76,6 38 669,4 21,72 80 48 47 81,6
16.02.2025 21:41:32 75,8 38 650,8 23,25 80 48 45 80,9
16.02.2025 21:42:32 74 42 641,1 25,38 80 52 45 80,5
16.02.2025 21:43:32 72,7 50 649 27,42 80 59 46 81,8
16.02.2025 21:44:32 71,7 54 653,1 28,83 80 68 45 81,4
16.02.2025 21:45:32 70,9 58 656,7 30,57 80 68 45 80,4
16.02.2025 21:46:32 70,2 58 668,6 30,27 80 70 45 81,8
16.02.2025 21:47:32 69,6 62 680,1 31,41 80 74 45 79,8
16.02.2025 21:48:32 69,3 62 686,4 31,47 80 74 45 80,2
16.02.2025 21:49:32 69 62 692,2 31,47 80 74 45 79,5
16.02.2025 21:50:32 69,1 62 695,2 31,65 80 74 45 81
16.02.2025 21:51:32 70,5 54 701,8 28,5 80 68 47 79,7
16.02.2025 21:52:32 72,2 46 707,9 25,29 80 55 47 80,5
16.02.2025 21:53:32 73,7 42 709,9 23,43 80 52 47 80,8
16.02.2025 21:54:32 75,1 34 700 21,54 80 44 46 82,4
16.02.2025 21:55:32 74,7 34 674,5 23,25 80 44 40 82,9
16.02.2025 21:56:32 73,4 38 654,4 25,71 80 48 42 79,1
16.02.2025 21:57:32 72,1 42 653,4 26,91 80 52 43 79,5
16.02.2025 21:58:32 71,3 46 658 27,75 80 55 43 80,6
16.02.2025 21:59:32 70,5 50 658,1 29,25 80 59 44 80,3
16.02.2025 22:00:32 70 50 666,3 28,77 80 59 45 79,9
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16.02.2025 22:01:32 69,8 54 676,4 29,37 80 68 45 79
16.02.2025 22:02:32 69,8 54 681,6 29,19 80 68 47 79,8
16.02.2025 22:03:32 69,8 54 695,4 28,17 80 68 47 81,4
16.02.2025 22:04:32 70 50 708,3 25,71 80 59 47 81,9
16.02.2025 22:05:32 70,1 46 700,9 24,72 80 55 47 80,5
16.02.2025 22:06:32 70,1 46 694,2 24,93 80 55 48 79,7
16.02.2025 22:07:32 70,2 46 680,8 25,98 80 55 46 81,1
16.02.2025 22:08:32 70,2 46 672,2 26,64 80 55 46 81,9
16.02.2025 22:09:32 70,1 46 663,5 27,48 80 55 45 81
16.02.2025 22:10:32 70,1 46 665,1 27,45 80 55 44 80,6
16.02.2025 22:11:32 70,3 46 672,4 26,79 80 55 44 79,1
16.02.2025 22:12:32 70,5 46 693 24,81 80 55 45 80,1
16.02.2025 22:13:32 70,8 46 709,6 22,86 80 55 44 80,7
16.02.2025 22:14:32 71,1 38 710,1 19,98 80 48 43 81,5
16.02.2025 22:15:32 71,2 38 702,3 19,89 80 48 43 80,4
16.02.2025 22:16:32 71 38 692,2 20,13 80 48 42 81,1
16.02.2025 22:17:32 71 38 680,6 20,67 80 48 42 82
16.02.2025 22:18:32 70,9 42 669,6 22,47 80 52 42 81,9
16.02.2025 22:19:32 70,6 42 664,4 22,92 80 52 42 80,5
16.02.2025 22:20:32 70,6 42 663,2 23,01 80 52 42 81,7
16.02.2025 22:21:32 70,5 42 664,9 22,83 80 52 42 80,5
16.02.2025 22:22:32 70,5 42 647,8 24,45 80 52 43 79,6
16.02.2025 22:23:32 70,3 38 635,8 24,63 80 48 42 80,5
16.02.2025 22:24:32 70,1 38 630,1 25,41 80 48 42 81,7
16.02.2025 22:25:32 70,1 38 630,8 25,68 80 48 43 79,4
16.02.2025 22:26:32 70,1 38 634,2 25,65 80 48 42 81,8
16.02.2025 22:27:32 70,2 38 639,1 25,41 80 48 43 80,1
16.02.2025 22:28:32 70,3 38 647,1 24,81 80 48 43 80,2
16.02.2025 22:29:32 70,4 38 648,6 24,63 80 48 42 80,2
16.02.2025 22:30:32 70,3 38 649,1 24,54 80 48 44 79
16.02.2025 22:31:32 70,4 38 656,3 23,85 80 48 42 82,1
16.02.2025 22:32:32 70,6 34 658,4 22,65 80 44 42 79,3
16.02.2025 22:33:32 70,6 34 655,1 22,83 80 44 39 80,6
16.02.2025 22:34:32 70,7 34 645,5 23,58 80 44 37 81,1
16.02.2025 22:35:32 70,5 34 639,3 24,09 80 44 37 81
16.02.2025 22:36:32 70,4 34 635,9 24,54 80 44 38 80,3
16.02.2025 22:37:32 70,6 34 635,5 24,69 80 44 38 81,1
16.02.2025 22:38:32 70,4 34 645,1 23,88 80 44 37 81,6
16.02.2025 22:39:32 70,6 34 655,3 22,89 80 44 39 77,7
16.02.2025 22:40:32 70,8 34 652,9 23,07 80 44 38 80
16.02.2025 22:41:32 70,9 30 642,5 23,16 81 41 37 81,9
16.02.2025 22:42:32 70,6 30 634,7 23,79 81 41 37 80,8
16.02.2025 22:43:32 70,7 30 633,8 23,82 81 41 37 81,6
16.02.2025 22:44:32 70,6 30 635,2 23,73 81 41 38 77,4
16.02.2025 22:45:32 70,7 30 642,8 23,01 81 41 38 80,9
16.02.2025 22:46:32 70,7 30 644,7 22,77 81 41 37 81,5
16.02.2025 22:47:32 70,8 30 641,4 23,04 81 41 36 83,1
16.02.2025 22:48:32 70,9 30 647,5 22,44 81 41 37 83
16.02.2025 22:49:32 71,2 30 650,7 22,11 81 41 37 81,4
16.02.2025 22:50:32 71,2 30 653,2 21,69 81 41 38 79,4
16.02.2025 22:51:32 71,1 30 653,1 21,45 81 41 37 81,1
16.02.2025 22:52:32 71,1 30 648,6 21,72 81 41 37 81,3
16.02.2025 22:53:32 71,1 30 637,9 22,65 81 41 38 79,7
16.02.2025 22:54:32 71 30 638,6 22,59 81 41 37 81,5
16.02.2025 22:55:32 71 30 647 21,81 81 41 38 78,8
16.02.2025 22:56:32 71,2 30 651,1 21,39 81 41 37 80,6
16.02.2025 22:57:32 71,3 30 667,1 19,68 81 41 38 79,8
16.02.2025 22:58:32 71,6 30 684,5 17,55 81 41 37 80,5
16.02.2025 22:59:32 71,6 30 676,4 17,67 81 41 37 81,8
16.02.2025 23:00:32 71,7 30 669 17,85 81 41 38 80,5
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16.02.2025 23:01:32 71,6 30 661,6 18,15 81 41 37 81,4
16.02.2025 23:02:32 71,6 30 655,1 18,45 81 41 37 80,7
16.02.2025 23:03:32 71,6 30 647,4 18,99 81 41 37 81,8
16.02.2025 23:04:32 71,4 30 636,2 19,98 81 41 38 79,7
16.02.2025 23:05:32 71,2 30 633,2 20,25 81 41 37 82,6
16.02.2025 23:06:32 71,1 30 625,5 21 81 41 38 80,8
16.02.2025 23:07:32 70,9 30 610,4 23,43 80 44 37 82,3
16.02.2025 23:08:32 71,7 30 609 23,25 81 41 37 82,3
16.02.2025 23:09:32 72,8 30 611,5 23,46 81 41 38 79,1
16.02.2025 23:10:32 73,8 30 621 22,92 81 41 38 79,8
16.02.2025 23:11:32 74,8 30 632,1 22,05 81 41 38 78,8
16.02.2025 23:12:32 75,7 30 636,1 21,69 81 41 38 79,9
16.02.2025 23:13:32 76 30 638,7 21,45 81 41 37 82
16.02.2025 23:14:32 75,1 34 638,7 22,29 80 44 38 80,4
16.02.2025 23:15:32 73,8 42 641,2 24,18 80 52 40 79,4
16.02.2025 23:16:32 73,1 42 638,8 24,69 80 52 43 79,5
16.02.2025 23:17:32 72,3 46 643,3 25,68 80 55 43 81,8
16.02.2025 23:18:32 71,8 50 651,4 26,52 80 59 42 82,6
16.02.2025 23:19:32 71,5 50 661,8 26,01 80 59 43 79,9
16.02.2025 23:20:32 71,2 50 659,2 26,61 80 59 43 80,6
16.02.2025 23:21:32 71 50 654,2 27,42 80 59 43 80,2
16.02.2025 23:22:32 70,9 50 664,2 26,85 80 59 43 81
16.02.2025 23:23:32 70,7 50 666,4 26,88 80 59 43 80,7
16.02.2025 23:24:32 70,9 50 670,9 26,67 80 59 44 80,7
16.02.2025 23:25:32 71,8 46 674,3 25,17 80 55 45 78,9
16.02.2025 23:26:32 73,2 38 675,1 22,83 80 48 45 80
16.02.2025 23:27:32 74,1 30 668,4 21,48 81 41 42 85,1
16.02.2025 23:28:32 74,9 30 661 21,75 81 41 37 81,6
16.02.2025 23:29:32 75,5 30 653,3 22,14 81 41 38 79,8
16.02.2025 23:30:32 75,9 34 654,1 22,56 80 44 38 79,1
16.02.2025 23:31:32 74,8 38 651,6 23,52 80 44 38 80,7
16.02.2025 23:32:32 73,3 42 648,6 24,87 80 52 40 81,5
16.02.2025 23:33:32 72,1 46 651,2 25,89 80 55 43 79,5
16.02.2025 23:34:32 71 50 660,2 26,64 80 59 43 80,7
16.02.2025 23:35:32 70,3 54 664,9 27,93 80 68 43 79,1
16.02.2025 23:36:32 69,8 58 666,1 29,67 80 70 42 81,8
16.02.2025 23:37:32 69,4 58 673,8 29,49 80 70 43 80,1
16.02.2025 23:38:32 69,1 58 689,4 28,53 80 70 43 80
16.02.2025 23:39:32 69,1 58 689,1 28,89 80 70 43 80,4
16.02.2025 23:40:32 69,4 58 689,5 29,19 80 70 43 80,3
16.02.2025 23:41:32 69,5 58 698,8 28,59 80 70 43 80,2
16.02.2025 23:42:32 69,9 58 728,1 25,89 80 70 43 79,1
16.02.2025 23:43:32 70,3 50 731,5 22,47 80 59 44 79,6
16.02.2025 23:44:32 70,3 50 723,4 22,56 80 59 44 79,6
16.02.2025 23:45:32 70,4 50 716,8 22,62 80 59 44 79
16.02.2025 23:46:32 70,5 50 709,8 22,83 80 59 45 80,7
16.02.2025 23:47:32 70,5 50 695 23,91 80 59 45 81
16.02.2025 23:48:32 70,5 50 681,8 25,02 80 59 46 79,8
16.02.2025 23:49:32 70,4 50 680,3 25,11 80 59 47 77,4
16.02.2025 23:50:32 70,4 50 683,4 24,78 80 59 47 80,2
16.02.2025 23:51:32 70,3 50 676,6 25,38 80 59 47 81,2
16.02.2025 23:52:32 70,1 46 648,9 26,85 80 55 46 80,9
16.02.2025 23:53:32 69,8 50 632,9 30,09 80 59 46 79,9
16.02.2025 23:54:32 69,6 50 635,2 30,63 80 59 47 79,9
16.02.2025 23:55:32 69,6 50 651,3 29,76 80 59 47 80,8
16.02.2025 23:56:32 69,8 50 664,5 28,95 80 59 47 81,4
16.02.2025 23:57:32 70,1 46 682,8 26,13 80 55 47 80,6
16.02.2025 23:58:32 70,5 46 693,9 24,87 80 55 47 80,1
16.02.2025 23:59:32 70,9 46 686,6 25,29 80 55 47 80,7
17.02.2025 00:00:32 70,9 38 676,8 24,9 80 48 47 79,1
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Date Time Boiler Temp °CModulation %Flame chamber temperature °CAuger time zsPause time zsFan % Suction Fan %under pressure pa
17.02.2025 00:02:32 71,2 38 668,9 24 80 48 47 81,7
17.02.2025 00:03:32 71,3 38 660,3 24,54 80 48 47 80,1
17.02.2025 00:04:32 71,3 38 655,5 24,75 80 48 47 80,8
17.02.2025 00:05:32 71,4 38 653,4 24,93 80 48 47 81,4
17.02.2025 00:06:32 71,4 38 655,8 24,57 80 48 47 80,8
17.02.2025 00:07:32 71,6 38 664,5 23,64 80 48 47 80,6
17.02.2025 00:08:32 71,9 34 662,5 22,77 80 44 46 80,5
17.02.2025 00:09:32 71,9 34 660,8 22,71 80 41 37 84,4
17.02.2025 00:10:32 71,9 34 654,6 23,07 80 44 38 80,6
17.02.2025 00:11:32 72,1 30 649,3 22,62 81 41 38 79,6
17.02.2025 00:12:32 72,1 30 643,6 22,95 81 41 38 80,2
17.02.2025 00:13:32 72,3 30 641,9 22,95 81 41 38 80,8
17.02.2025 00:14:32 72,4 30 647,7 22,32 81 41 38 79,9
17.02.2025 00:15:32 72,5 30 650,2 21,99 81 41 37 81
17.02.2025 00:16:32 72,6 30 650 21,87 81 41 37 80,9
17.02.2025 00:17:32 72,7 30 647,5 22,02 81 41 37 81,5
17.02.2025 00:18:32 72,7 30 642,3 22,41 81 41 37 80,8
17.02.2025 00:19:32 72,7 30 639,1 22,65 81 41 38 78,7
17.02.2025 00:20:32 72,5 30 633,7 23,1 81 41 37 80,5
17.02.2025 00:21:32 72,5 30 632,7 23,19 81 41 37 81,5
17.02.2025 00:22:32 72,5 30 631,1 23,34 81 41 37 81,7
17.02.2025 00:23:32 72,7 30 642,1 22,32 81 41 37 80,3
17.02.2025 00:24:32 72,6 30 653 21,27 81 41 38 79,5
17.02.2025 00:25:32 72,8 30 657,2 20,64 81 41 38 79,9
17.02.2025 00:26:32 72,9 30 661,5 20,01 81 41 37 81,1
17.02.2025 00:27:32 73 30 680 17,88 81 41 37 80
17.02.2025 00:28:32 73,2 30 688,3 16,47 81 41 36 84
17.02.2025 00:29:32 73,4 30 680,5 16,53 81 41 37 81,1
17.02.2025 00:30:32 73,2 30 668,2 17,1 81 41 38 78,6
17.02.2025 00:31:32 73,2 30 661,1 17,4 81 41 38 79,9
17.02.2025 00:32:32 73,2 30 655,7 17,58 81 41 37 81,6
17.02.2025 00:33:32 73 30 644,3 18,51 81 41 37 80,5
17.02.2025 00:34:32 72,9 34 633,3 20,28 80 44 38 80
17.02.2025 00:35:32 72,9 30 629,4 20,67 80 41 37 81,9
17.02.2025 00:36:32 72,7 34 623,2 21,48 80 44 38 81,7
17.02.2025 00:37:32 72,3 34 609,4 23,16 80 44 38 80,1
17.02.2025 00:38:32 68,5 50 604,6 28,53 80 55 38 81
17.02.2025 00:39:32 63 74 610,8 39,09 80 86 43 78,7
17.02.2025 00:40:32 60,9 82 629,5 44,04 80 93 52 80,5
17.02.2025 00:41:32 61,3 86 664,9 45,45 80 98 52 81,5
17.02.2025 00:42:32 62,2 86 709,5 42,81 80 98 52 82,2
17.02.2025 00:43:32 62,9 86 737,3 41,13 80 98 52 79,4
17.02.2025 00:44:32 63,5 82 750,8 37,53 80 93 52 79,6
17.02.2025 00:45:32 65,4 74 753,3 32,85 80 86 50 82
17.02.2025 00:46:32 68,3 62 743 28,17 80 74 50 81,5
17.02.2025 00:47:32 71,2 50 735,2 24,3 80 59 47 80,8
17.02.2025 00:48:32 73,4 38 719 21,69 80 48 47 80,5
17.02.2025 00:49:32 75,5 30 700,2 20,73 81 41 42 85,3
17.02.2025 00:50:32 77,2 30 680,5 21,69 81 41 37 81
17.02.2025 00:51:32 78 0 661 0 0 40 38 79,4
17.02.2025 00:52:32 75,7 0 632,3 0 0 33 37 81
17.02.2025 00:53:32 72,7 0 586,7 0 0 29 37 80,1
17.02.2025 00:54:32 69,7 0 531,6 0 0 24 35 81,9
17.02.2025 00:55:32 67,4 0 481,1 0 0 35 34 78,2
17.02.2025 00:56:32 65,6 82 436,1 0 0 93 37 80,8
17.02.2025 00:57:32 64,5 90 399,8 56,16 80 98 38 80,5
17.02.2025 00:58:32 63,9 94 399,9 65,37 80 98 48 80,1
17.02.2025 00:59:32 64,3 90 452,7 62,64 80 98 52 80,3
17.02.2025 01:00:32 65,8 86 569,1 53,07 80 98 52 80,5
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17.02.2025 01:01:32 67,9 78 691,5 38,82 80 89 52 80,5
17.02.2025 01:02:32 69,9 70 754,9 29,28 80 82 51 80,8
17.02.2025 01:03:32 71,6 62 765,2 24,36 80 74 49 82,6
17.02.2025 01:04:32 72,7 54 736,7 23,43 80 68 48 80,8
17.02.2025 01:05:32 73,2 50 718,1 23,43 80 59 47 80,6
17.02.2025 01:06:32 74 46 697 23,79 80 55 48 79,9
17.02.2025 01:07:32 74,4 46 686,4 24,48 80 55 48 79,9
17.02.2025 01:08:32 74,7 46 677,8 25,17 80 55 47 81,2
17.02.2025 01:09:32 75 38 671,1 23,55 80 48 48 79,5
17.02.2025 01:10:32 75,3 38 673,7 23,01 80 48 47 80,5
17.02.2025 01:11:32 75,7 38 676,6 22,5 80 48 47 80,8
17.02.2025 01:12:32 75,8 38 670,1 22,83 80 48 47 80,8
17.02.2025 01:13:32 75,7 34 652,4 23,31 80 44 44 82,6
17.02.2025 01:14:32 75,7 34 642,3 24,18 80 44 42 80,8
17.02.2025 01:15:32 75,6 34 642,7 24,18 80 44 42 80,8
17.02.2025 01:16:32 75,8 34 665,9 21,96 80 44 42 81,3
17.02.2025 01:17:32 76,2 30 678,6 19,59 81 41 37 82,2
17.02.2025 01:18:32 76,3 30 680,8 18,78 81 41 37 81,6
17.02.2025 01:19:32 76,5 30 664,8 19,71 81 41 38 79,4
17.02.2025 01:20:32 76,4 30 652,1 20,64 81 41 38 78,9
17.02.2025 01:21:32 76,3 30 648,7 20,82 81 41 37 79,9
17.02.2025 01:22:32 76,5 30 649,4 20,64 81 41 38 80,9
17.02.2025 01:23:32 76,5 30 651,6 20,37 81 41 37 81,6
17.02.2025 01:24:32 76,7 30 654,5 19,98 81 41 38 79,5
17.02.2025 01:25:32 76,8 30 651,5 20,04 81 41 37 80,4
17.02.2025 01:26:32 76,6 30 630,2 21,93 81 41 38 80,9
17.02.2025 01:27:32 76,5 30 615,8 23,46 81 41 37 80
17.02.2025 01:28:32 76,3 30 614,2 23,97 81 41 37 82,1
17.02.2025 01:29:32 76,1 30 612,1 24,51 81 41 37 81,9
17.02.2025 01:30:32 76 30 614,8 24,66 81 41 37 80,2
17.02.2025 01:31:32 76,2 30 628,2 23,73 81 41 38 80
17.02.2025 01:32:32 76,1 30 641,1 22,56 81 41 37 81,2
17.02.2025 01:33:32 76,2 30 648,2 21,9 81 41 37 81,2
17.02.2025 01:34:32 76,2 30 655,8 21,03 81 41 38 79,8
17.02.2025 01:35:32 76,1 30 656 20,76 81 41 38 79,5
17.02.2025 01:36:32 76,1 30 651,4 20,97 81 41 38 79,4
17.02.2025 01:37:32 76 30 644,8 21,51 81 41 37 80,4
17.02.2025 01:38:32 76,1 30 645,2 21,45 81 41 38 78,7
17.02.2025 01:39:32 77,3 30 644,2 21,51 81 41 38 79,9
17.02.2025 01:40:32 78,3 0 644,8 0 0 40 38 79,3
17.02.2025 01:41:32 79,1 0 621,8 0 0 33 37 81,6
17.02.2025 01:42:32 79,6 0 572,5 0 0 29 37 80,4
17.02.2025 01:43:32 79,6 0 519,8 0 0 25 36 81,7
17.02.2025 01:44:32 78,3 0 469,6 0 0 21 32 80,5
17.02.2025 01:45:32 76,6 0 426,6 0 0 16 29 84,7
17.02.2025 01:46:32 74,8 0 390,2 0 0 12 27 80,1
17.02.2025 01:47:32 73,2 0 359,5 0 0 11 28 80,8
17.02.2025 01:48:32 71,8 0 333,3 0 0 11 28 80,4
17.02.2025 01:49:32 70,5 0 310,9 0 0 0 23 85,1
17.02.2025 01:50:32 69,5 0 292,9 0 0 0 22 80
17.02.2025 01:51:32 68,5 0 277,2 0 0 0 23 80
17.02.2025 01:52:32 67,8 0 263,6 0 0 36 34 74,2
17.02.2025 01:53:32 67,9 78 249,7 0 0 89 37 81,4
17.02.2025 01:54:32 68,2 74 237,1 45,3 80 86 38 80,9
17.02.2025 01:55:32 68,7 74 251,4 51,45 80 86 37 82
17.02.2025 01:56:32 67,2 78 314,1 54,96 80 89 45 77,2
17.02.2025 01:57:32 66 82 437 52,08 80 93 52 80,6
17.02.2025 01:58:32 64,9 90 585,4 48,57 80 98 52 83,7
17.02.2025 01:59:32 62,8 100 674,5 50,34 80 100 52 81,1
17.02.2025 02:00:32 60,8 100 729,3 47,01 80 100 52 80,2
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PE 56 Cat I_250305.DAT
Category: I run 1

Configuration file: C:\Datainsamling\Konfiguration\EPA pellematic_220321.KONF
Saved:
In plain text:

 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
Measure-

ment 
time

CO 
chimney

CO2 
chimney Pdyn Pstat

Static 
pressure 
chimney

O2 
chimney Scale

Flue gas 
temp

Flue gas at 
pitot

filter 
temp 1

filter 
temp 2

gas 
meter 

temp 1

gas 
meter 

temp 2
gasmeter 

1hr 
Gas meter 

ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
0,250 0,209 0,634 0,982 0,090 -0,700 0,316 0,879 73,488 22,528 19,753 19,424 19,489 19,671 19,573 19,397 19,499 19,466 55,424
0,750 0,207 0,640 0,984 0,270 0,601 0,315 0,879 73,438 22,531 19,754 19,422 19,496 19,670 19,564 19,386 19,495 19,460 55,404
1,277 0,207 0,638 0,979 0,094 -0,010 0,317 0,878 73,336 22,487 19,754 19,420 19,526 19,670 19,562 19,390 19,500 19,465 55,400
1,788 0,207 0,633 0,979 0,102 0,766 0,322 0,877 73,219 22,459 19,753 19,432 19,524 19,670 19,574 19,404 19,502 19,475 55,386
2,347 0,207 0,629 0,972 0,164 -0,011 0,321 0,877 73,181 22,487 19,760 19,438 19,515 19,685 19,577 19,398 19,483 19,475 55,377
2,750 0,207 0,635 0,980 0,062 -0,687 0,319 0,877 73,214 22,491 19,760 19,449 19,536 19,687 19,580 19,416 19,506 19,483 55,383
3,285 0,207 0,636 0,971 0,146 -0,617 0,316 0,877 73,044 22,413 19,749 19,442 19,502 19,681 19,570 19,396 19,497 19,481 55,364
3,750 0,208 0,635 0,974 0,148 0,556 0,317 0,877 72,984 22,412 19,752 19,453 19,517 19,678 19,574 19,407 19,510 19,479 55,346
4,250 0,208 0,644 0,975 0,064 0,603 0,309 0,877 72,861 22,394 19,746 19,442 19,517 19,680 19,564 19,387 19,491 19,478 55,326
4,750 0,208 0,642 0,974 0,075 -0,010 0,315 0,877 72,774 22,402 19,742 19,432 19,504 19,679 19,559 19,400 19,491 19,480 54,884
5,250 0,208 0,639 0,971 0,045 0,724 0,313 0,877 72,842 22,394 19,731 19,439 19,511 19,681 19,562 19,383 19,481 19,472 54,555
5,750 0,208 0,650 0,972 0,125 -0,620 0,303 0,876 72,767 22,373 19,740 19,440 19,523 19,687 19,578 19,391 19,495 19,483 55,389
6,250 0,208 0,654 0,974 0,083 -0,011 0,305 0,876 72,674 22,376 19,742 19,445 19,533 19,695 19,570 19,399 19,497 19,481 56,402
6,750 0,209 0,643 0,976 0,108 -0,553 0,313 0,876 72,656 22,359 19,730 19,438 19,501 19,680 19,567 19,391 19,493 19,480 57,052
7,250 0,209 0,644 0,978 0,124 -0,605 0,309 0,876 72,607 22,373 19,742 19,439 19,516 19,695 19,563 19,398 19,492 19,483 57,339
7,750 0,210 0,644 0,972 0,060 -0,330 0,312 0,876 72,527 22,361 19,744 19,445 19,522 19,699 19,574 19,401 19,496 19,487 57,292
8,250 0,210 0,638 0,978 0,043 0,549 0,317 0,875 72,448 22,377 19,740 19,462 19,519 19,692 19,581 19,407 19,507 19,496 57,250
8,750 0,211 0,637 0,969 -0,010 -0,549 0,316 0,874 72,389 22,366 19,734 19,455 19,515 19,697 19,584 19,407 19,509 19,500 57,228
9,250 0,212 0,642 0,971 0,032 -0,010 0,312 0,875 72,346 22,344 19,748 19,458 19,555 19,716 19,589 19,407 19,509 19,500 57,211
9,750 0,213 0,638 0,975 0,017 -0,011 0,318 0,874 72,288 22,276 19,737 19,445 19,520 19,697 19,580 19,407 19,509 19,498 57,198

10,250 0,213 0,634 0,972 0,056 0,664 0,320 0,874 72,298 22,361 19,737 19,443 19,525 19,697 19,579 19,401 19,496 19,499 57,195
10,750 0,212 0,633 0,974 0,005 -0,027 0,321 0,874 72,185 22,349 19,723 19,448 19,526 19,697 19,560 19,399 19,499 19,493 57,180
11,250 0,215 0,630 0,976 0,066 -0,010 0,322 0,874 72,182 22,329 19,738 19,453 19,549 19,708 19,582 19,409 19,509 19,503 57,179
11,750 0,213 0,636 0,972 0,055 -0,028 0,316 0,874 72,140 22,329 19,730 19,451 19,554 19,700 19,579 19,420 19,502 19,505 57,148
12,250 0,213 0,638 0,974 0,009 -0,010 0,317 0,874 72,088 22,309 19,732 19,440 19,519 19,696 19,581 19,409 19,506 19,506 57,124
12,750 0,212 0,637 0,970 0,081 0,092 0,314 0,873 72,106 22,323 19,729 19,447 19,532 19,711 19,573 19,402 19,492 19,503 57,104
13,250 0,211 0,646 0,973 -0,004 -0,010 0,308 0,873 71,983 22,293 19,718 19,445 19,529 19,699 19,573 19,402 19,489 19,502 57,085
13,750 0,211 0,643 0,970 0,073 -0,011 0,315 0,873 72,001 22,370 19,713 19,451 19,526 19,696 19,582 19,407 19,501 19,507 57,089
14,250 0,211 0,633 0,975 -0,079 -0,783 0,318 0,873 72,009 22,310 19,722 19,455 19,533 19,698 19,588 19,408 19,488 19,508 57,062
14,750 0,211 0,641 0,969 -0,108 -0,011 0,313 0,873 71,894 22,349 19,717 19,455 19,518 19,709 19,577 19,413 19,492 19,508 57,036

2025-03-05 07:46
2025-03-05 07:46
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Measure-

ment 
time

Minutes
0,250
0,750
1,277
1,788
2,347
2,750
3,285
3,750
4,250
4,750
5,250
5,750
6,250
6,750
7,250
7,750
8,250
8,750
9,250
9,750

10,250
10,750
11,250
11,750
12,250
12,750
13,250
13,750
14,250
14,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,061 55,799 71,976 2,081 2,065 39263,273 38282,277 60,667 10,895 9,482 3,616 39,180 8,081 29,968 2025-03-05 09:31
39,059 55,786 71,959 0,429 0,437 8073,054 8095,099 51,036 10,983 9,445 10,802 39,485 8,112 29,968 2025-03-05 09:31
39,070 55,775 71,918 0,428 0,437 8061,906 8083,363 52,933 10,911 9,511 3,746 39,232 8,086 29,843 2025-03-05 09:32
39,067 55,756 71,910 0,428 0,437 8053,845 8085,759 54,594 10,748 9,671 4,064 39,139 8,077 29,843 2025-03-05 09:32
39,066 55,744 71,901 0,429 0,437 8058,569 8084,622 53,527 10,744 9,618 6,571 39,097 8,072 29,843 2025-03-05 09:33
39,074 55,739 71,845 0,428 0,438 8048,837 8073,844 52,492 10,875 9,562 2,468 39,272 8,090 29,843 2025-03-05 09:33
39,075 55,725 71,835 0,428 0,436 8040,303 8054,163 55,024 10,922 9,488 5,832 38,850 8,047 29,843 2025-03-05 09:34
39,081 55,721 71,816 0,428 0,437 8031,592 8061,328 55,831 10,853 9,500 5,915 39,088 8,071 29,843 2025-03-05 09:34
39,100 55,701 71,782 0,428 0,437 8008,915 8052,287 57,307 11,181 9,258 2,553 38,957 8,058 29,843 2025-03-05 09:35
39,114 55,709 71,771 0,428 0,438 7784,683 8054,143 60,677 10,970 9,456 2,983 38,955 8,058 29,749 2025-03-05 09:35
39,126 55,848 71,715 0,429 0,437 7622,986 7951,254 61,077 10,978 9,379 1,802 38,828 8,044 29,749 2025-03-05 09:36
39,150 56,146 71,726 0,428 0,438 8016,032 7808,497 53,339 11,348 9,085 5,019 38,936 8,056 29,749 2025-03-05 09:36
39,160 56,016 71,707 0,428 0,437 8507,873 7861,669 60,643 11,318 9,163 3,301 39,137 8,076 29,749 2025-03-05 09:37
39,164 55,485 71,684 0,428 0,437 8828,719 8110,987 67,164 11,013 9,385 4,326 39,022 8,065 29,749 2025-03-05 09:37
39,171 54,837 71,661 0,428 0,436 8963,594 8402,689 64,822 11,140 9,278 4,951 39,092 8,072 29,749 2025-03-05 09:38
39,170 54,305 71,631 0,428 0,436 8938,886 8651,184 75,764 11,064 9,373 2,410 38,917 8,054 29,749 2025-03-05 09:38
39,164 54,032 71,605 0,428 0,436 8921,524 8774,212 73,252 10,905 9,504 1,733 39,081 8,071 29,655 2025-03-05 09:39
39,184 53,906 71,598 0,428 0,435 8897,622 8830,386 76,597 10,920 9,476 -0,391 38,810 8,043 29,656 2025-03-05 09:39
39,186 53,834 71,584 0,428 0,435 8893,398 8851,217 82,702 11,086 9,368 1,279 38,900 8,052 29,656 2025-03-05 09:40
39,187 53,782 71,541 0,428 0,435 8877,414 8861,990 90,884 10,861 9,540 0,677 39,044 8,067 29,655 2025-03-05 09:40
39,190 53,759 71,504 0,428 0,435 8884,753 8851,877 87,101 10,842 9,589 2,247 38,787 8,040 29,655 2025-03-05 09:41
39,196 53,735 71,486 0,428 0,435 8879,610 8853,965 87,219 10,830 9,644 0,214 38,982 8,060 29,656 2025-03-05 09:41
39,204 53,725 71,434 0,428 0,435 8874,108 8835,746 98,851 10,782 9,649 2,656 39,054 8,068 29,655 2025-03-05 09:42
39,192 53,706 71,404 0,428 0,436 8856,674 8839,390 92,153 10,960 9,481 2,207 38,943 8,056 29,655 2025-03-05 09:42
39,185 53,686 71,344 0,428 0,435 8855,678 8810,800 85,829 10,967 9,496 0,345 38,984 8,061 29,562 2025-03-05 09:43
39,196 53,661 71,290 0,429 0,435 8847,764 8786,185 82,285 10,940 9,431 3,240 38,885 8,050 29,564 2025-03-05 09:43
39,226 53,646 71,239 0,429 0,435 8823,530 8776,472 75,975 11,180 9,248 -0,149 38,957 8,058 29,562 2025-03-05 09:44
39,269 53,629 71,181 0,429 0,435 8804,591 8759,999 76,368 11,010 9,454 2,920 38,798 8,041 29,562 2025-03-05 09:44
39,299 53,618 71,090 0,429 0,435 8772,971 8723,276 80,395 10,796 9,553 -3,140 38,909 8,053 29,562 2025-03-05 09:45
39,324 53,617 71,060 0,428 0,435 8738,968 8707,831 72,630 11,059 9,380 -4,313 38,932 8,055 29,562 2025-03-05 09:45

2(50)



PE 56 Cat I_250305.DAT
Category: I run 1

 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
Measure-

ment 
time

CO 
chimney

CO2 
chimney Pdyn Pstat

Static 
pressure 
chimney

O2 
chimney Scale

Flue gas 
temp

Flue gas at 
pitot

filter 
temp 1

filter 
temp 2

gas 
meter 

temp 1

gas 
meter 

temp 2
gasmeter 

1hr 
Gas meter 

ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
15,250 0,210 0,637 0,977 0,032 -0,028 0,319 0,873 71,822 22,384 19,723 19,443 19,528 19,701 19,575 19,404 19,500 19,509 57,019
15,750 0,210 0,631 0,970 0,020 -0,010 0,321 0,873 71,890 22,339 19,726 19,456 19,545 19,702 19,575 19,413 19,501 19,508 57,001
16,250 0,209 0,637 0,974 0,011 -0,010 0,312 0,873 71,934 22,351 19,732 19,451 19,553 19,712 19,587 19,416 19,498 19,513 56,971
16,750 0,210 0,647 0,976 -0,008 0,741 0,309 0,872 71,949 22,268 19,720 19,453 19,546 19,717 19,576 19,422 19,498 19,513 56,939
17,250 0,209 0,649 0,980 0,054 -0,010 0,306 0,871 71,886 22,328 19,727 19,469 19,559 19,719 19,577 19,404 19,501 19,513 56,904
17,750 0,210 0,645 0,977 0,025 0,779 0,313 0,871 71,759 22,322 19,717 19,453 19,533 19,715 19,578 19,401 19,491 19,520 56,866
18,250 0,210 0,639 0,976 0,071 1,318 0,317 0,871 71,685 22,321 19,721 19,465 19,546 19,731 19,580 19,427 19,508 19,524 56,851
18,750 0,211 0,633 0,978 0,008 -0,011 0,321 0,871 71,669 22,261 19,725 19,461 19,563 19,713 19,588 19,425 19,501 19,524 56,807
19,250 0,210 0,632 0,980 -0,053 -0,229 0,318 0,871 71,600 22,253 19,727 19,458 19,573 19,721 19,580 19,422 19,501 19,521 56,770
19,750 0,210 0,642 0,983 0,096 -0,618 0,312 0,871 71,504 22,259 19,713 19,461 19,542 19,716 19,593 19,423 19,506 19,523 56,748
20,250 0,210 0,635 0,980 0,069 0,706 0,322 0,871 71,503 22,273 19,737 19,453 19,558 19,722 19,586 19,414 19,510 19,526 56,723
20,750 0,210 0,628 0,971 0,032 -0,763 0,324 0,870 71,490 22,249 19,718 19,440 19,540 19,717 19,578 19,412 19,493 19,520 56,698
21,250 0,210 0,623 0,973 0,051 -0,029 0,331 0,870 71,441 22,267 19,721 19,455 19,573 19,722 19,597 19,418 19,507 19,528 56,674
21,750 0,210 0,619 0,970 0,032 -0,010 0,330 0,870 71,409 22,266 19,703 19,448 19,552 19,716 19,584 19,411 19,500 19,526 56,658
22,250 0,210 0,624 0,970 0,082 0,613 0,326 0,870 71,403 22,282 19,718 19,464 19,576 19,730 19,591 19,415 19,512 19,535 56,633
22,750 0,211 0,627 0,971 0,110 -0,010 0,324 0,870 71,403 22,190 19,698 19,454 19,558 19,708 19,578 19,417 19,501 19,526 56,609
23,250 0,213 0,630 0,972 0,045 -0,010 0,322 0,870 71,457 22,291 19,711 19,463 19,577 19,724 19,580 19,423 19,505 19,532 56,586
23,750 0,211 0,629 0,975 0,040 0,652 0,320 0,869 71,512 22,244 19,696 19,456 19,565 19,726 19,574 19,414 19,504 19,525 56,538
24,250 0,210 0,638 0,974 -0,027 -0,733 0,313 0,869 71,443 22,253 19,701 19,459 19,535 19,721 19,574 19,405 19,498 19,528 56,492
24,750 0,210 0,641 0,968 -0,010 -0,028 0,313 0,869 71,311 22,239 19,718 19,455 19,554 19,730 19,592 19,415 19,498 19,532 56,478
25,250 0,210 0,637 0,976 -0,151 0,526 0,320 0,868 71,319 22,232 19,723 19,462 19,573 19,742 19,588 19,427 19,508 19,536 56,441
25,750 0,211 0,629 0,975 0,094 -0,787 0,323 0,867 71,254 22,207 19,722 19,462 19,558 19,721 19,583 19,424 19,505 19,534 56,409
26,250 0,211 0,627 0,973 0,071 0,731 0,326 0,868 71,252 22,190 19,710 19,458 19,567 19,727 19,592 19,436 19,513 19,536 56,369
26,750 0,210 0,625 0,975 0,076 -0,010 0,325 0,868 71,240 22,183 19,709 19,460 19,557 19,728 19,590 19,411 19,504 19,538 56,348
27,250 0,211 0,631 0,974 0,014 -0,029 0,320 0,868 71,259 22,245 19,707 19,456 19,557 19,723 19,585 19,428 19,509 19,538 56,316
27,750 0,210 0,632 0,974 0,027 -0,905 0,321 0,868 71,178 22,195 19,705 19,453 19,573 19,727 19,582 19,408 19,509 19,536 56,297
28,250 0,211 0,634 0,976 0,033 -0,010 0,316 0,867 71,185 22,217 19,710 19,450 19,556 19,720 19,579 19,418 19,499 19,534 56,243
28,750 0,213 0,640 0,974 0,076 -0,685 0,314 0,867 71,249 22,217 19,720 19,469 19,591 19,742 19,581 19,432 19,513 19,544 56,241
29,250 0,215 0,638 0,970 0,080 0,820 0,315 0,867 71,245 22,198 19,700 19,452 19,558 19,724 19,579 19,425 19,506 19,540 56,209
29,750 0,215 0,640 0,971 0,004 0,639 0,313 0,867 71,155 22,213 19,701 19,455 19,572 19,729 19,577 19,424 19,505 19,538 56,171
30,250 0,213 0,643 0,972 0,043 -0,011 0,311 0,867 71,098 22,232 19,703 19,457 19,574 19,719 19,585 19,413 19,485 19,541 56,143
30,750 0,212 0,639 0,974 0,070 -0,150 0,316 0,867 71,028 22,222 19,707 19,453 19,566 19,730 19,584 19,420 19,510 19,538 56,117
31,250 0,212 0,635 0,980 -0,013 0,713 0,318 0,867 71,056 22,295 19,696 19,460 19,547 19,720 19,584 19,420 19,504 19,538 56,083
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Measure-

ment 
time

Minutes
15,250
15,750
16,250
16,750
17,250
17,750
18,250
18,750
19,250
19,750
20,250
20,750
21,250
21,750
22,250
22,750
23,250
23,750
24,250
24,750
25,250
25,750
26,250
26,750
27,250
27,750
28,250
28,750
29,250
29,750
30,250
30,750
31,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,353 53,619 70,997 0,428 0,435 8720,717 8665,477 73,446 10,883 9,565 1,296 39,083 8,071 29,562 2025-03-05 09:46
39,371 53,600 70,944 0,429 0,435 8711,541 8657,829 72,414 10,755 9,633 0,782 38,802 8,042 29,562 2025-03-05 09:46
39,385 53,590 70,871 0,429 0,435 8684,263 8625,201 65,910 11,007 9,349 0,434 38,973 8,059 29,562 2025-03-05 09:47
39,389 53,563 70,842 0,428 0,435 8665,007 8623,359 70,086 11,160 9,256 -0,317 38,956 8,058 29,468 2025-03-05 09:47
39,399 53,554 70,760 0,428 0,435 8631,995 8587,027 61,296 11,261 9,186 2,168 39,072 8,070 29,468 2025-03-05 09:48
39,394 53,535 70,729 0,429 0,435 8629,443 8575,094 74,721 11,045 9,377 0,981 39,073 8,070 29,468 2025-03-05 09:48
39,391 53,517 70,655 0,429 0,435 8622,630 8542,539 70,541 10,965 9,506 2,857 39,020 8,064 29,468 2025-03-05 09:49
39,389 53,482 70,615 0,428 0,435 8599,736 8536,349 76,618 10,801 9,643 0,310 39,105 8,073 29,468 2025-03-05 09:49
39,388 53,459 70,583 0,429 0,435 8584,143 8538,310 71,393 10,844 9,544 -2,131 39,184 8,081 29,468 2025-03-05 09:50
39,380 53,427 70,503 0,429 0,435 8581,740 8512,648 66,351 11,117 9,351 3,851 39,438 8,107 29,468 2025-03-05 09:50
39,383 53,397 70,490 0,428 0,435 8554,048 8525,654 73,894 10,768 9,670 2,750 39,220 8,085 29,345 2025-03-05 09:51
39,385 53,382 70,443 0,428 0,435 8545,018 8510,650 67,404 10,702 9,726 1,280 38,656 8,027 29,345 2025-03-05 09:51
39,380 53,362 70,382 0,428 0,435 8523,428 8479,742 68,446 10,495 9,924 2,032 38,980 8,060 29,345 2025-03-05 09:52
39,394 53,354 70,361 0,429 0,435 8527,472 8480,380 72,925 10,478 9,911 1,295 38,846 8,046 29,345 2025-03-05 09:52
39,395 53,328 70,319 0,428 0,435 8506,970 8468,172 69,895 10,634 9,786 3,267 38,803 8,042 29,345 2025-03-05 09:53
39,389 53,305 70,261 0,428 0,435 8494,803 8452,731 84,967 10,706 9,713 4,401 39,007 8,063 29,345 2025-03-05 09:53
39,384 53,284 70,187 0,428 0,435 8481,676 8423,508 89,783 10,760 9,663 1,805 39,019 8,064 29,345 2025-03-05 09:54
39,360 53,265 70,159 0,428 0,434 8465,662 8410,579 69,482 10,740 9,594 1,595 38,928 8,055 29,252 2025-03-05 09:54
39,334 53,244 70,127 0,428 0,434 8470,803 8407,597 70,958 10,995 9,404 -1,096 38,744 8,036 29,252 2025-03-05 09:55
39,317 53,211 70,056 0,428 0,435 8465,581 8394,500 72,223 11,031 9,392 -0,410 38,703 8,032 29,251 2025-03-05 09:55
39,292 53,177 70,025 0,428 0,435 8463,629 8397,006 73,057 10,851 9,614 -6,021 39,058 8,068 29,252 2025-03-05 09:56
39,287 53,148 69,972 0,427 0,435 8429,205 8387,011 78,074 10,722 9,687 3,751 39,087 8,071 29,252 2025-03-05 09:56
39,267 53,137 69,935 0,427 0,435 8408,600 8380,288 78,293 10,648 9,786 2,828 38,957 8,058 29,252 2025-03-05 09:57
39,255 53,124 69,907 0,427 0,435 8405,209 8371,756 71,379 10,658 9,741 3,044 39,103 8,073 29,252 2025-03-05 09:57
39,236 53,100 69,847 0,427 0,434 8395,591 8325,421 76,622 10,803 9,610 0,577 38,844 8,046 29,252 2025-03-05 09:58
39,232 53,081 69,790 0,426 0,435 8385,555 8329,447 72,428 10,803 9,620 1,089 39,086 8,071 29,251 2025-03-05 09:58
39,227 53,053 69,761 0,427 0,434 8370,472 8323,047 81,232 10,905 9,486 1,336 39,101 8,073 29,158 2025-03-05 09:59
39,218 53,028 69,711 0,427 0,434 8375,390 8310,656 90,447 10,996 9,419 3,042 38,915 8,053 29,251 2025-03-05 09:59
39,212 52,998 69,661 0,427 0,435 8370,875 8314,412 103,882 10,943 9,451 3,202 38,691 8,030 29,158 2025-03-05 10:00
39,196 52,981 69,626 0,427 0,435 8355,179 8300,071 99,067 10,996 9,402 0,166 38,648 8,026 29,158 2025-03-05 10:00
39,182 52,952 69,582 0,428 0,435 8360,634 8294,335 88,595 11,107 9,318 1,740 38,826 8,044 29,158 2025-03-05 10:01
39,173 52,915 69,560 0,427 0,435 8342,324 8309,403 85,641 10,922 9,474 2,800 38,927 8,055 29,158 2025-03-05 10:01
39,152 52,888 69,502 0,427 0,435 8327,636 8282,655 81,024 10,832 9,542 -0,505 39,141 8,077 29,158 2025-03-05 10:02
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chimney
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Filter temp 

1 hr
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T4 outlet 
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
31,750 0,211 0,638 0,977 0,012 -0,011 0,315 0,867 71,018 22,296 19,707 19,457 19,555 19,731 19,581 19,429 19,511 19,544 56,033
32,250 0,214 0,636 0,974 0,051 -0,010 0,320 0,866 70,966 22,294 19,717 19,456 19,595 19,741 19,583 19,425 19,502 19,544 56,019
32,750 0,218 0,623 0,975 0,039 0,746 0,331 0,865 70,918 22,298 19,708 19,465 19,578 19,733 19,586 19,429 19,509 19,548 56,002
33,250 0,216 0,621 0,976 0,084 -0,010 0,325 0,865 70,906 22,247 19,698 19,449 19,547 19,721 19,589 19,417 19,495 19,542 55,969
33,750 0,216 0,629 0,971 0,028 -0,047 0,325 0,865 70,888 22,237 19,708 19,463 19,576 19,746 19,585 19,435 19,508 19,552 55,954
34,250 0,220 0,622 0,978 -0,032 0,692 0,332 0,865 70,858 22,217 19,719 19,468 19,577 19,732 19,595 19,436 19,497 19,551 55,929
34,750 0,218 0,616 0,975 0,070 -0,712 0,332 0,865 70,841 22,216 19,703 19,461 19,558 19,725 19,572 19,421 19,496 19,548 55,908
35,250 0,219 0,619 0,972 0,026 0,704 0,332 0,865 70,734 22,195 19,715 19,472 19,595 19,738 19,586 19,432 19,491 19,553 55,882
35,750 0,221 0,617 0,976 0,042 -0,683 0,333 0,864 70,689 22,201 19,726 19,471 19,596 19,747 19,593 19,445 19,505 19,558 55,852
36,250 0,219 0,620 0,978 0,094 -0,010 0,328 0,864 70,700 22,221 19,704 19,464 19,580 19,734 19,585 19,433 19,509 19,552 55,816
36,750 0,222 0,623 0,976 0,037 0,108 0,329 0,864 70,661 22,169 19,698 19,465 19,571 19,732 19,572 19,434 19,492 19,549 55,802
37,250 0,222 0,624 0,977 0,060 -0,011 0,326 0,864 70,691 22,216 19,720 19,488 19,594 19,748 19,594 19,445 19,521 19,566 55,763
37,750 0,220 0,626 0,973 0,015 -0,010 0,326 0,864 70,706 22,138 19,701 19,473 19,593 19,755 19,599 19,435 19,505 19,558 55,752
38,250 0,220 0,624 0,978 0,054 -0,011 0,330 0,864 70,745 22,155 19,715 19,473 19,588 19,745 19,569 19,441 19,504 19,559 55,723
38,750 0,218 0,617 0,975 0,057 -0,795 0,333 0,864 70,693 22,167 19,710 19,466 19,595 19,742 19,586 19,435 19,514 19,558 55,685
39,250 0,218 0,618 0,975 0,100 -0,011 0,334 0,863 70,660 22,158 19,695 19,463 19,567 19,725 19,579 19,427 19,497 19,556 55,663
39,750 0,216 0,620 0,970 0,008 0,822 0,329 0,863 70,575 22,198 19,707 19,465 19,585 19,732 19,583 19,440 19,504 19,560 55,634
40,250 0,216 0,622 0,980 0,072 -0,533 0,329 0,864 70,440 22,198 19,712 19,463 19,577 19,729 19,583 19,438 19,509 19,564 55,627
40,750 0,216 0,623 0,982 0,069 0,782 0,331 0,863 70,365 22,207 19,715 19,472 19,563 19,744 19,589 19,436 19,498 19,568 55,607
41,250 0,217 0,613 0,976 0,089 -0,011 0,340 0,862 70,358 22,183 19,711 19,476 19,579 19,744 19,590 19,440 19,494 19,566 55,579
41,750 0,218 0,602 0,970 0,020 -0,011 0,348 0,862 70,287 22,198 19,711 19,471 19,591 19,746 19,592 19,446 19,505 19,566 55,551
42,250 0,218 0,597 0,974 0,053 -0,011 0,349 0,862 70,329 22,157 19,711 19,468 19,580 19,743 19,588 19,445 19,499 19,567 55,544
42,750 0,217 0,601 0,975 0,028 0,648 0,345 0,862 70,282 22,117 19,701 19,470 19,575 19,743 19,574 19,427 19,498 19,562 55,507
43,250 0,215 0,609 0,980 0,033 -0,010 0,336 0,862 70,399 22,185 19,716 19,478 19,601 19,760 19,586 19,446 19,509 19,568 55,491
43,750 0,217 0,616 0,971 0,110 0,608 0,333 0,861 70,441 22,171 19,715 19,478 19,586 19,739 19,584 19,447 19,492 19,569 55,423
44,250 0,218 0,615 0,973 0,006 -0,011 0,336 0,861 70,242 22,144 19,701 19,471 19,590 19,742 19,585 19,449 19,497 19,568 55,410
44,750 0,221 0,610 0,978 0,079 -0,774 0,341 0,861 70,134 22,171 19,695 19,471 19,593 19,755 19,584 19,451 19,504 19,570 55,371
45,250 0,223 0,607 0,973 0,077 -0,648 0,339 0,860 70,000 22,102 19,701 19,470 19,588 19,743 19,577 19,445 19,494 19,566 55,359
45,750 0,222 0,612 0,974 0,054 -0,011 0,338 0,860 69,964 22,081 19,699 19,468 19,600 19,742 19,579 19,442 19,500 19,570 55,360
46,250 0,223 0,608 0,975 0,069 -0,011 0,343 0,860 69,943 22,114 19,696 19,470 19,599 19,751 19,584 19,441 19,498 19,574 55,330
46,750 0,223 0,604 0,971 -0,011 -0,011 0,342 0,860 69,921 22,172 19,700 19,480 19,580 19,744 19,591 19,463 19,508 19,577 55,309
47,250 0,223 0,608 0,972 -0,004 -0,571 0,339 0,860 69,916 22,163 19,706 19,476 19,609 19,747 19,590 19,457 19,509 19,575 55,303
47,750 0,222 0,613 0,973 0,037 -0,010 0,336 0,860 69,902 22,191 19,705 19,471 19,596 19,745 19,590 19,444 19,505 19,578 55,276
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Measure-

ment 
time

Minutes
31,750
32,250
32,750
33,250
33,750
34,250
34,750
35,250
35,750
36,250
36,750
37,250
37,750
38,250
38,750
39,250
39,750
40,250
40,750
41,250
41,750
42,250
42,750
43,250
43,750
44,250
44,750
45,250
45,750
46,250
46,750
47,250
47,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,152 52,875 69,446 0,427 0,435 8308,425 8260,005 73,258 10,984 9,458 0,460 38,989 8,061 29,158 2025-03-05 10:02
39,142 52,853 69,440 0,428 0,435 8317,311 8267,681 100,109 10,868 9,609 2,051 38,979 8,060 29,064 2025-03-05 10:03
39,124 52,810 69,381 0,427 0,435 8312,665 8258,465 123,193 10,506 9,919 1,557 39,005 8,063 29,064 2025-03-05 10:03
39,113 52,779 69,362 0,427 0,435 8303,439 8267,631 105,168 10,610 9,747 3,372 38,909 8,053 29,064 2025-03-05 10:04
39,109 52,766 69,313 0,427 0,435 8293,313 8248,359 111,995 10,712 9,738 1,125 38,876 8,049 29,064 2025-03-05 10:04
39,100 52,747 69,270 0,427 0,435 8288,985 8239,384 133,241 10,495 9,954 -1,296 39,275 8,091 29,064 2025-03-05 10:05
39,080 52,709 69,224 0,428 0,435 8295,566 8234,108 121,529 10,436 9,961 2,781 38,988 8,061 29,064 2025-03-05 10:05
39,078 52,690 69,207 0,427 0,435 8273,953 8233,663 123,391 10,474 9,965 1,042 38,987 8,061 29,064 2025-03-05 10:06
39,072 52,670 69,156 0,427 0,434 8263,647 8208,208 137,703 10,403 9,988 1,660 39,103 8,073 28,971 2025-03-05 10:06
39,054 52,638 69,101 0,428 0,434 8259,119 8202,779 125,066 10,550 9,846 3,776 39,125 8,075 28,971 2025-03-05 10:07
39,047 52,612 69,062 0,427 0,434 8253,084 8195,688 151,083 10,559 9,873 1,479 39,147 8,077 28,992 2025-03-05 10:07
39,039 52,588 69,020 0,427 0,434 8236,666 8186,196 142,748 10,632 9,772 2,395 38,897 8,052 28,971 2025-03-05 10:08
39,030 52,566 68,998 0,427 0,434 8236,407 8180,213 134,732 10,653 9,780 0,599 38,775 8,039 28,971 2025-03-05 10:08
39,023 52,538 68,952 0,428 0,434 8232,264 8174,260 133,464 10,577 9,892 2,164 39,021 8,064 28,971 2025-03-05 10:09
39,007 52,506 68,937 0,427 0,434 8203,838 8181,140 116,870 10,408 9,998 2,271 39,002 8,062 28,971 2025-03-05 10:09
39,005 52,484 68,873 0,427 0,434 8201,400 8159,973 121,220 10,435 10,006 4,017 39,040 8,066 28,845 2025-03-05 10:10
39,019 52,468 68,819 0,427 0,434 8179,058 8148,086 101,374 10,575 9,880 0,304 39,042 8,067 28,971 2025-03-05 10:10
39,016 52,450 68,785 0,428 0,434 8184,203 8136,013 112,297 10,539 9,855 2,898 39,338 8,097 28,970 2025-03-05 10:11
39,026 52,438 68,769 0,427 0,434 8163,376 8137,537 104,911 10,546 9,916 2,766 39,229 8,086 28,971 2025-03-05 10:11
39,020 52,423 68,695 0,427 0,434 8156,749 8106,016 122,151 10,240 10,215 3,566 38,937 8,056 28,845 2025-03-05 10:12
39,015 52,402 68,672 0,427 0,434 8136,486 8106,226 124,878 9,996 10,449 0,811 38,680 8,029 28,845 2025-03-05 10:12
39,018 52,391 68,628 0,427 0,434 8140,595 8088,542 117,120 9,916 10,478 2,107 39,059 8,068 28,845 2025-03-05 10:13
39,011 52,367 68,576 0,428 0,434 8128,472 8071,314 112,509 10,064 10,344 1,117 39,114 8,074 28,844 2025-03-05 10:13
39,011 52,349 68,545 0,427 0,434 8113,847 8069,355 106,405 10,307 10,081 1,337 39,201 8,083 28,845 2025-03-05 10:14
39,006 52,328 68,489 0,427 0,434 8084,275 8048,705 114,796 10,397 10,001 4,386 38,785 8,040 28,845 2025-03-05 10:14
39,006 52,304 68,445 0,427 0,434 8077,651 8033,560 125,723 10,351 10,075 0,253 39,223 8,085 28,787 2025-03-05 10:15
38,996 52,244 68,417 0,427 0,434 8064,609 8047,745 143,550 10,197 10,233 3,163 39,058 8,068 28,752 2025-03-05 10:15
38,991 52,228 68,370 0,427 0,434 8062,474 8034,321 148,185 10,224 10,170 3,082 38,664 8,027 28,751 2025-03-05 10:16
39,011 52,210 68,308 0,427 0,434 8050,158 8015,226 144,110 10,316 10,131 2,163 39,032 8,066 28,752 2025-03-05 10:16
39,021 52,184 68,267 0,427 0,434 8029,852 8005,979 151,948 10,152 10,300 2,761 38,970 8,059 28,752 2025-03-05 10:17
39,031 52,171 68,224 0,427 0,434 8018,533 7986,201 150,044 10,124 10,272 -0,424 38,604 8,021 28,752 2025-03-05 10:17
39,037 52,149 68,186 0,427 0,434 8012,956 7978,076 151,093 10,216 10,179 -0,166 38,879 8,050 28,751 2025-03-05 10:18
39,051 52,129 68,156 0,428 0,433 7998,582 7968,446 145,659 10,348 10,083 1,465 38,838 8,046 28,752 2025-03-05 10:18
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
48,250 0,221 0,613 0,975 0,142 -0,062 0,335 0,860 69,992 22,239 19,705 19,478 19,593 19,748 19,588 19,449 19,509 19,574 55,250
48,750 0,222 0,613 0,976 -0,003 0,741 0,337 0,860 70,048 22,207 19,705 19,466 19,596 19,750 19,579 19,436 19,494 19,574 55,230
49,250 0,220 0,612 0,976 0,079 0,520 0,334 0,859 70,107 22,222 19,690 19,457 19,581 19,737 19,581 19,438 19,499 19,574 55,180
49,750 0,221 0,626 0,974 0,024 -0,860 0,320 0,859 70,178 22,230 19,704 19,470 19,596 19,743 19,576 19,452 19,498 19,580 55,163
50,250 0,223 0,639 0,976 0,015 -0,011 0,314 0,859 70,158 22,231 19,702 19,476 19,598 19,748 19,592 19,451 19,506 19,581 55,140
50,750 0,220 0,637 0,977 -0,022 -0,011 0,315 0,859 70,071 22,206 19,697 19,468 19,592 19,745 19,579 19,457 19,502 19,576 55,119
51,250 0,220 0,637 0,978 0,070 -0,029 0,318 0,859 70,090 22,213 19,718 19,484 19,595 19,759 19,588 19,463 19,510 19,590 55,111
51,750 0,221 0,631 0,973 0,082 -0,010 0,320 0,859 70,060 22,150 19,706 19,478 19,583 19,747 19,580 19,452 19,500 19,585 55,090
52,250 0,222 0,631 0,971 0,030 -0,011 0,320 0,858 70,282 22,250 19,714 19,502 19,620 19,768 19,597 19,467 19,517 19,590 55,081
52,750 0,221 0,629 0,972 0,098 -0,011 0,325 0,857 70,320 22,231 19,716 19,491 19,612 19,761 19,594 19,471 19,511 19,591 55,083
53,250 0,224 0,619 0,974 0,142 0,800 0,332 0,857 70,316 22,280 19,711 19,487 19,604 19,766 19,592 19,454 19,512 19,588 55,075
53,750 0,227 0,615 0,971 0,069 -0,011 0,336 0,857 70,404 22,309 19,717 19,487 19,637 19,776 19,594 19,479 19,518 19,597 55,060
54,250 0,225 0,610 0,969 -0,007 -0,028 0,339 0,857 70,429 22,224 19,701 19,476 19,582 19,744 19,580 19,450 19,506 19,591 55,042
54,750 0,227 0,611 0,979 0,075 -0,010 0,337 0,857 70,450 22,241 19,716 19,475 19,612 19,763 19,582 19,467 19,512 19,594 55,024
55,250 0,226 0,612 0,980 0,032 -0,011 0,338 0,857 70,455 22,250 19,710 19,488 19,620 19,762 19,594 19,470 19,514 19,597 55,028
55,750 0,227 0,608 0,979 -0,033 -0,011 0,343 0,857 70,395 22,223 19,705 19,478 19,595 19,752 19,584 19,448 19,524 19,593 55,005
56,250 0,226 0,601 0,979 0,015 -0,011 0,347 0,857 70,414 22,244 19,729 19,491 19,612 19,776 19,592 19,462 19,515 19,597 55,021
56,750 0,224 0,599 0,976 0,011 -0,011 0,347 0,856 70,481 22,264 19,716 19,468 19,586 19,757 19,584 19,444 19,507 19,592 55,004
57,250 0,222 0,606 0,972 -0,007 -0,895 0,341 0,856 70,459 22,303 19,709 19,480 19,600 19,765 19,593 19,456 19,519 19,600 54,982
57,750 0,224 0,607 0,976 0,093 -1,246 0,341 0,856 70,428 22,308 19,712 19,490 19,601 19,770 19,590 19,475 19,509 19,603 54,994
58,250 0,226 0,611 0,981 0,038 -0,011 0,336 0,856 70,444 22,343 19,704 19,469 19,601 19,757 19,586 19,451 19,507 19,597 54,984
58,750 0,226 0,614 0,971 0,039 0,586 0,335 0,856 70,465 22,282 19,709 19,477 19,613 19,759 19,581 19,465 19,523 19,605 54,977
59,250 0,222 0,612 0,972 0,044 -0,772 0,337 0,856 70,459 22,303 19,711 19,473 19,613 19,775 19,603 19,463 19,522 19,605 54,973
59,750 0,224 0,615 0,982 0,048 -0,029 0,333 0,855 70,497 22,291 19,715 19,484 19,611 19,765 19,596 19,468 19,521 19,608 54,967
60,250 0,226 0,618 0,970 0,080 0,525 0,330 0,855 70,540 22,288 19,722 19,493 19,639 19,783 19,599 19,476 19,519 19,609 54,959
60,750 0,227 0,622 0,972 0,102 -0,010 0,328 0,854 70,587 22,318 19,715 19,488 19,617 19,755 19,595 19,472 19,517 19,606 54,931
61,250 0,224 0,626 0,971 0,020 -0,028 0,323 0,854 70,384 22,232 19,717 19,479 19,605 19,757 19,588 19,464 19,509 19,607 54,933
61,750 0,223 0,631 0,970 0,076 -0,758 0,320 0,854 70,338 22,265 19,724 19,483 19,637 19,766 19,590 19,472 19,518 19,609 54,935
62,250 0,224 0,632 0,983 0,128 0,587 0,320 0,854 70,289 22,280 19,722 19,489 19,618 19,770 19,601 19,481 19,526 19,617 54,915
62,750 0,221 0,636 0,973 0,081 0,767 0,315 0,854 70,187 22,269 19,725 19,491 19,621 19,766 19,594 19,474 19,516 19,611 54,908
63,250 0,221 0,637 0,971 -0,028 -1,099 0,317 0,854 70,131 22,273 19,728 19,491 19,617 19,772 19,585 19,472 19,527 19,613 54,902
63,750 0,221 0,633 0,971 0,050 -0,587 0,318 0,853 70,165 22,296 19,732 19,506 19,624 19,772 19,606 19,489 19,530 19,617 54,889
64,250 0,221 0,636 0,972 0,071 -0,011 0,318 0,853 70,044 22,302 19,724 19,490 19,603 19,767 19,597 19,484 19,519 19,616 54,872
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PE 56 Cat I_250305.DAT
Category: I run 1

 
Measure-

ment 
time

Minutes
48,250
48,750
49,250
49,750
50,250
50,750
51,250
51,750
52,250
52,750
53,250
53,750
54,250
54,750
55,250
55,750
56,250
56,750
57,250
57,750
58,250
58,750
59,250
59,750
60,250
60,750
61,250
61,750
62,250
62,750
63,250
63,750
64,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,058 52,102 68,102 0,428 0,434 7990,924 7958,199 134,538 10,349 10,061 5,669 38,923 8,054 28,752 2025-03-05 10:19
39,053 52,082 68,044 0,428 0,434 7973,984 7937,962 142,286 10,302 10,124 -0,128 39,088 8,071 28,752 2025-03-05 10:19
39,049 52,059 68,003 0,428 0,434 7950,308 7931,986 132,814 10,346 10,024 3,173 39,027 8,065 28,752 2025-03-05 10:20
39,058 52,064 67,944 0,428 0,434 7934,386 7897,434 144,798 10,771 9,593 0,971 38,987 8,061 28,658 2025-03-05 10:20
39,055 52,057 67,901 0,428 0,434 7929,016 7886,629 152,626 10,975 9,429 0,586 39,125 8,075 28,657 2025-03-05 10:21
39,059 52,038 67,875 0,428 0,434 7920,599 7882,963 130,305 10,933 9,437 -0,896 39,074 8,070 28,658 2025-03-05 10:21
39,096 52,025 67,810 0,428 0,434 7903,420 7856,009 134,736 10,899 9,552 2,794 39,168 8,080 28,658 2025-03-05 10:22
39,112 51,990 67,796 0,428 0,434 7887,099 7865,615 138,919 10,802 9,597 3,277 38,892 8,051 28,658 2025-03-05 10:22
39,142 51,990 67,791 0,428 0,434 7865,202 7860,954 149,193 10,778 9,588 1,217 38,992 8,061 28,564 2025-03-05 10:23
39,166 51,982 67,765 0,428 0,434 7849,712 7849,225 141,441 10,669 9,752 3,904 38,782 8,040 28,564 2025-03-05 10:23
39,178 51,976 67,723 0,428 0,434 7844,650 7833,839 160,964 10,433 9,963 5,677 38,963 8,058 28,564 2025-03-05 10:24
39,189 51,969 67,706 0,429 0,434 7838,598 7828,049 178,371 10,324 10,073 2,744 38,703 8,031 28,564 2025-03-05 10:24
39,192 51,946 67,668 0,428 0,434 7818,856 7824,151 167,041 10,238 10,175 -0,293 38,650 8,026 28,564 2025-03-05 10:25
39,204 51,954 67,644 0,428 0,434 7804,665 7804,561 179,007 10,315 10,107 2,987 39,069 8,069 28,564 2025-03-05 10:25
39,214 51,956 67,645 0,428 0,434 7807,338 7806,190 171,474 10,269 10,138 1,286 39,256 8,089 28,564 2025-03-05 10:26
39,210 51,948 67,620 0,428 0,434 7797,768 7806,592 180,831 10,151 10,284 -1,307 39,157 8,078 28,564 2025-03-05 10:26
39,224 51,955 67,590 0,428 0,434 7799,885 7784,751 164,536 10,026 10,397 0,596 39,192 8,082 28,564 2025-03-05 10:27
39,227 51,945 67,571 0,429 0,434 7797,047 7783,400 153,442 9,970 10,404 0,435 38,961 8,058 28,471 2025-03-05 10:27
39,234 51,941 67,578 0,428 0,434 7774,560 7787,305 143,324 10,213 10,224 -0,268 38,978 8,060 28,471 2025-03-05 10:28
39,244 51,936 67,553 0,428 0,435 7771,044 7784,802 165,585 10,158 10,225 3,714 38,984 8,061 28,471 2025-03-05 10:28
39,252 51,934 67,534 0,429 0,434 7773,773 7772,616 173,573 10,304 10,082 1,526 39,396 8,103 28,471 2025-03-05 10:29
39,260 51,925 67,517 0,429 0,434 7766,427 7765,553 163,688 10,360 10,062 1,564 38,728 8,034 28,471 2025-03-05 10:29
39,270 51,920 67,508 0,428 0,434 7752,717 7765,442 145,861 10,278 10,107 1,763 39,009 8,063 28,470 2025-03-05 10:30
39,268 51,921 67,481 0,428 0,434 7747,315 7754,388 164,724 10,405 10,004 1,927 39,217 8,085 28,346 2025-03-05 10:30
39,272 51,926 67,493 0,429 0,434 7746,262 7753,191 176,825 10,472 9,905 3,210 38,651 8,026 28,346 2025-03-05 10:31
39,279 51,917 67,453 0,428 0,435 7720,056 7746,044 167,885 10,570 9,840 4,087 38,910 8,053 28,346 2025-03-05 10:31
39,275 51,925 67,448 0,428 0,435 7727,479 7740,869 151,111 10,711 9,693 0,803 38,976 8,060 28,346 2025-03-05 10:32
39,274 51,921 67,447 0,428 0,434 7729,553 7733,110 155,273 10,820 9,594 3,033 38,836 8,045 28,346 2025-03-05 10:32
39,277 51,913 67,427 0,428 0,434 7719,064 7729,685 154,537 10,785 9,586 5,125 39,259 8,089 28,346 2025-03-05 10:33
39,264 51,909 67,414 0,428 0,434 7720,153 7727,960 134,732 10,954 9,442 3,222 38,915 8,054 28,346 2025-03-05 10:33
39,244 51,908 67,397 0,428 0,435 7727,859 7722,551 143,109 10,900 9,508 -1,106 38,770 8,038 28,346 2025-03-05 10:34
39,233 51,902 67,409 0,428 0,434 7724,667 7729,357 140,819 10,811 9,546 1,991 38,811 8,043 28,346 2025-03-05 10:34
39,208 51,883 67,411 0,428 0,435 7733,087 7740,589 142,671 10,877 9,545 2,823 38,984 8,061 28,346 2025-03-05 10:35
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PE 56 Cat I_250305.DAT
Category: I run 1

 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
Measure-

ment 
time

CO 
chimney

CO2 
chimney Pdyn Pstat

Static 
pressure 
chimney

O2 
chimney Scale

Flue gas 
temp

Flue gas at 
pitot

filter 
temp 1

filter 
temp 2

gas 
meter 

temp 1

gas 
meter 

temp 2
gasmeter 

1hr 
Gas meter 

ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
64,750 0,224 0,630 0,974 0,046 -0,011 0,323 0,852 69,888 22,212 19,717 19,497 19,627 19,772 19,598 19,475 19,523 19,615 54,869
65,250 0,223 0,633 0,972 0,040 -0,010 0,316 0,852 69,844 22,188 19,725 19,508 19,633 19,792 19,612 19,488 19,533 19,625 54,859
65,750 0,224 0,640 0,977 0,111 0,706 0,313 0,852 69,767 22,224 19,731 19,500 19,627 19,780 19,608 19,484 19,537 19,631 54,831
66,250 0,224 0,640 0,984 0,083 0,629 0,311 0,852 69,738 22,174 19,716 19,497 19,611 19,765 19,597 19,467 19,517 19,619 54,839
66,750 0,224 0,648 0,975 0,068 -0,010 0,303 0,852 69,682 22,192 19,747 19,507 19,636 19,796 19,612 19,485 19,539 19,629 54,836
67,250 0,227 0,648 0,972 0,063 -0,708 0,310 0,851 69,672 22,208 19,740 19,510 19,635 19,791 19,599 19,488 19,534 19,628 54,785
67,750 0,228 0,641 0,971 0,039 0,634 0,311 0,851 69,605 22,173 19,731 19,497 19,640 19,785 19,596 19,480 19,526 19,624 54,798
68,250 0,225 0,644 0,973 0,003 -0,550 0,310 0,851 69,523 22,152 19,717 19,501 19,625 19,777 19,610 19,487 19,536 19,623 54,793
68,750 0,226 0,644 0,981 0,063 -0,011 0,308 0,851 69,522 22,126 19,725 19,495 19,608 19,759 19,601 19,482 19,529 19,626 54,777
69,250 0,226 0,651 0,982 0,111 0,576 0,300 0,851 69,407 22,122 19,744 19,509 19,644 19,788 19,607 19,501 19,538 19,634 54,764
69,750 0,231 0,660 0,975 0,096 -0,011 0,296 0,851 69,343 22,143 19,737 19,497 19,629 19,778 19,598 19,488 19,544 19,630 54,732
70,250 0,234 0,661 0,970 -0,002 -0,770 0,293 0,850 69,301 22,112 19,741 19,495 19,639 19,787 19,614 19,487 19,549 19,635 54,711
70,750 0,232 0,665 0,968 0,005 -0,029 0,292 0,850 69,245 22,115 19,736 19,509 19,667 19,790 19,607 19,494 19,537 19,633 54,723
71,250 0,229 0,669 0,967 0,087 -0,011 0,285 0,849 69,169 22,065 19,733 19,499 19,646 19,789 19,608 19,484 19,533 19,631 54,707
71,750 0,231 0,673 0,978 0,011 -0,573 0,286 0,849 69,129 22,052 19,737 19,506 19,644 19,799 19,609 19,489 19,529 19,636 54,686
72,250 0,231 0,670 0,970 0,037 0,598 0,289 0,849 68,957 22,067 19,731 19,498 19,650 19,797 19,611 19,490 19,533 19,633 54,679
72,750 0,235 0,664 0,973 0,021 -0,011 0,295 0,849 68,928 22,052 19,728 19,498 19,626 19,783 19,607 19,481 19,531 19,633 54,671
73,250 0,235 0,658 0,977 0,069 -0,029 0,295 0,849 68,904 21,972 19,730 19,506 19,637 19,786 19,616 19,494 19,538 19,642 54,635
73,750 0,232 0,665 0,980 0,068 -0,029 0,291 0,848 68,813 21,989 19,731 19,492 19,630 19,780 19,611 19,492 19,524 19,632 54,648
74,250 0,232 0,667 0,977 0,071 -0,715 0,289 0,848 68,750 21,995 19,727 19,496 19,656 19,790 19,603 19,480 19,528 19,633 54,619
74,750 0,233 0,670 0,971 0,077 -0,029 0,286 0,848 68,839 21,989 19,731 19,501 19,647 19,786 19,603 19,496 19,531 19,636 54,627
75,250 0,231 0,669 0,977 0,081 0,735 0,291 0,848 68,884 22,024 19,712 19,477 19,626 19,778 19,596 19,486 19,526 19,635 54,612
75,750 0,230 0,665 0,980 -0,029 -0,029 0,289 0,848 68,913 21,992 19,717 19,498 19,651 19,782 19,610 19,494 19,533 19,637 54,604
76,250 0,231 0,669 0,973 0,031 -0,010 0,288 0,848 68,888 21,968 19,730 19,487 19,639 19,783 19,605 19,487 19,534 19,639 54,590
76,750 0,232 0,669 0,982 0,000 -0,011 0,286 0,848 68,897 22,007 19,734 19,499 19,643 19,800 19,612 19,499 19,532 19,648 54,577
77,250 0,228 0,675 0,973 0,031 -0,660 0,280 0,847 68,922 22,013 19,720 19,487 19,654 19,790 19,612 19,486 19,525 19,645 54,561
77,750 0,227 0,685 0,976 0,044 0,605 0,274 0,847 68,829 22,039 19,731 19,501 19,656 19,809 19,606 19,503 19,526 19,644 54,557
78,250 0,233 0,681 0,976 0,071 0,674 0,280 0,846 68,833 22,041 19,708 19,483 19,617 19,777 19,607 19,491 19,517 19,641 54,544
78,750 0,237 0,681 0,979 0,003 -0,010 0,276 0,846 68,821 22,024 19,728 19,500 19,660 19,800 19,607 19,498 19,524 19,644 54,529
79,250 0,236 0,686 0,981 0,060 0,694 0,273 0,847 68,832 22,019 19,724 19,496 19,655 19,794 19,607 19,487 19,532 19,648 54,516
79,750 0,234 0,689 0,975 -0,003 0,026 0,270 0,846 68,829 22,077 19,715 19,479 19,621 19,781 19,612 19,496 19,526 19,645 54,504
80,250 0,237 0,690 0,972 0,025 -0,010 0,271 0,846 68,980 22,073 19,719 19,493 19,670 19,799 19,608 19,493 19,521 19,648 54,511
80,750 0,242 0,689 0,973 0,039 -0,010 0,271 0,845 69,039 22,056 19,723 19,483 19,645 19,789 19,624 19,504 19,523 19,649 54,473
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Measure-

ment 
time

Minutes
64,750
65,250
65,750
66,250
66,750
67,250
67,750
68,250
68,750
69,250
69,750
70,250
70,750
71,250
71,750
72,250
72,750
73,250
73,750
74,250
74,750
75,250
75,750
76,250
76,750
77,250
77,750
78,250
78,750
79,250
79,750
80,250
80,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,190 51,867 67,358 0,428 0,435 7725,842 7723,216 156,753 10,689 9,702 1,854 38,968 8,059 28,252 2025-03-05 10:35
39,188 51,870 67,368 0,428 0,435 7727,475 7726,955 144,818 10,919 9,480 1,604 38,811 8,043 28,252 2025-03-05 10:36
39,182 51,864 67,346 0,428 0,435 7713,523 7720,754 158,025 11,012 9,404 4,423 39,035 8,066 28,252 2025-03-05 10:36
39,162 51,850 67,355 0,428 0,435 7726,643 7735,996 157,608 11,007 9,342 3,339 39,480 8,112 28,252 2025-03-05 10:37
39,166 51,856 67,307 0,428 0,435 7720,791 7707,225 165,981 11,285 9,101 2,715 38,845 8,046 28,252 2025-03-05 10:37
39,164 51,851 67,272 0,427 0,435 7695,485 7691,705 183,187 11,126 9,286 2,510 38,849 8,047 28,158 2025-03-05 10:38
39,163 51,846 67,277 0,428 0,435 7704,305 7697,499 176,280 11,042 9,337 1,564 38,864 8,048 28,158 2025-03-05 10:38
39,148 51,829 67,238 0,427 0,435 7705,945 7683,390 162,430 11,114 9,291 0,115 38,953 8,057 28,158 2025-03-05 10:39
39,142 51,803 67,230 0,428 0,434 7704,680 7685,344 168,101 11,120 9,253 2,505 39,164 8,079 28,158 2025-03-05 10:39
39,138 51,802 67,217 0,428 0,434 7698,508 7683,097 167,885 11,362 8,996 4,458 39,270 8,090 28,158 2025-03-05 10:40
39,128 51,787 67,209 0,428 0,434 7691,694 7686,054 213,811 11,514 8,883 3,833 39,007 8,063 28,158 2025-03-05 10:40
39,124 51,767 67,168 0,428 0,434 7686,441 7669,715 220,961 11,562 8,797 -0,072 38,722 8,034 28,158 2025-03-05 10:41
39,110 51,754 67,137 0,428 0,434 7697,856 7666,595 202,293 11,615 8,754 0,180 38,733 8,035 28,065 2025-03-05 10:41
39,107 51,746 67,131 0,428 0,434 7691,198 7666,901 184,462 11,789 8,559 3,484 38,741 8,035 28,065 2025-03-05 10:42
39,098 51,732 67,114 0,428 0,435 7681,567 7668,572 205,674 11,783 8,590 0,445 39,143 8,077 28,065 2025-03-05 10:42
39,094 51,722 67,108 0,427 0,435 7675,779 7673,630 209,763 11,720 8,684 1,493 38,785 8,040 28,065 2025-03-05 10:43
39,096 51,704 67,064 0,428 0,435 7678,614 7657,520 229,581 11,564 8,846 0,823 39,113 8,074 28,065 2025-03-05 10:43
39,106 51,697 67,063 0,428 0,435 7651,657 7664,663 219,415 11,467 8,854 2,746 38,969 8,059 28,065 2025-03-05 10:44
39,084 51,683 67,035 0,428 0,434 7667,757 7651,977 211,323 11,637 8,724 2,716 39,287 8,092 27,971 2025-03-05 10:44
39,090 51,679 67,030 0,428 0,435 7655,705 7653,927 211,525 11,684 8,674 2,823 38,985 8,061 27,971 2025-03-05 10:45
39,091 51,661 67,013 0,428 0,434 7659,421 7649,425 208,818 11,776 8,593 3,089 38,972 8,059 27,971 2025-03-05 10:45
39,080 51,647 67,006 0,428 0,435 7668,552 7661,353 196,817 11,670 8,724 3,246 38,969 8,059 27,971 2025-03-05 10:46
39,087 51,644 66,982 0,428 0,435 7645,675 7652,437 192,655 11,674 8,685 -1,176 39,094 8,072 27,971 2025-03-05 10:46
39,080 51,631 66,945 0,428 0,435 7649,848 7644,836 206,271 11,723 8,647 1,238 38,932 8,055 27,971 2025-03-05 10:47
39,070 51,624 66,940 0,428 0,435 7651,119 7639,467 201,254 11,762 8,579 0,011 39,079 8,070 27,971 2025-03-05 10:47
39,066 51,609 66,916 0,428 0,434 7642,156 7629,933 173,743 11,921 8,407 1,247 38,805 8,042 27,846 2025-03-05 10:48
39,074 51,601 66,896 0,428 0,434 7638,826 7622,791 184,545 12,188 8,221 1,742 39,106 8,073 27,846 2025-03-05 10:48
39,067 51,578 66,861 0,428 0,434 7642,085 7616,768 229,404 11,973 8,395 2,839 39,225 8,085 27,846 2025-03-05 10:49
39,067 51,577 66,874 0,428 0,434 7622,655 7625,655 236,092 12,069 8,270 0,114 39,127 8,075 27,846 2025-03-05 10:49
39,065 51,578 66,835 0,428 0,435 7623,992 7606,211 235,276 12,141 8,200 2,387 38,997 8,062 27,971 2025-03-05 10:50
39,051 51,556 66,804 0,428 0,434 7619,058 7594,476 207,571 12,219 8,099 -0,107 38,984 8,061 27,846 2025-03-05 10:50
39,061 51,557 66,806 0,428 0,434 7614,443 7598,853 258,405 12,212 8,135 0,981 38,811 8,043 27,846 2025-03-05 10:51
39,046 51,543 66,792 0,428 0,435 7615,380 7610,750 260,900 12,231 8,119 1,545 38,962 8,058 27,752 2025-03-05 10:51
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 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
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ment 
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CO 
chimney

CO2 
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chimney Scale
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Flue gas at 
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filter 
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filter 
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gas 
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1hr 
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ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
81,250 0,237 0,690 0,976 -0,006 -0,011 0,272 0,844 69,194 22,077 19,716 19,491 19,636 19,800 19,609 19,501 19,527 19,654 54,476
81,750 0,237 0,684 0,975 0,095 0,572 0,274 0,843 69,213 22,103 19,722 19,500 19,653 19,796 19,610 19,512 19,521 19,651 54,477
82,250 0,236 0,691 0,980 0,072 -0,011 0,267 0,844 69,247 22,090 19,721 19,492 19,663 19,798 19,612 19,495 19,529 19,651 54,462
82,750 0,235 0,695 0,974 -0,010 -0,029 0,266 0,844 69,228 22,096 19,722 19,495 19,662 19,799 19,619 19,509 19,525 19,651 54,456
83,250 0,233 0,700 0,968 0,062 0,496 0,258 0,843 69,341 22,048 19,719 19,491 19,650 19,798 19,604 19,491 19,516 19,647 54,464
83,750 0,233 0,711 0,975 0,035 -0,011 0,253 0,843 69,285 22,084 19,721 19,492 19,672 19,798 19,612 19,499 19,531 19,652 54,459
84,250 0,234 0,709 0,975 0,017 -0,011 0,256 0,843 69,274 22,091 19,730 19,493 19,664 19,798 19,615 19,499 19,532 19,651 54,452
84,750 0,231 0,711 0,972 0,014 -0,027 0,252 0,843 69,245 22,083 19,734 19,498 19,644 19,795 19,608 19,497 19,531 19,656 54,469
85,250 0,233 0,712 0,973 0,019 -0,651 0,253 0,843 69,230 22,118 19,721 19,491 19,657 19,789 19,608 19,496 19,524 19,650 54,470
85,750 0,231 0,713 0,977 -0,005 -0,011 0,247 0,843 69,193 22,130 19,717 19,485 19,642 19,789 19,618 19,499 19,532 19,657 54,455
86,250 0,232 0,723 0,969 0,057 -0,029 0,243 0,842 69,283 22,132 19,716 19,491 19,650 19,790 19,616 19,503 19,523 19,658 54,502
86,750 0,231 0,719 0,969 0,018 -0,011 0,249 0,841 69,342 22,160 19,719 19,478 19,648 19,804 19,615 19,505 19,546 19,659 54,500
87,250 0,227 0,714 0,971 -0,021 -0,010 0,248 0,842 69,327 22,215 19,713 19,489 19,649 19,800 19,616 19,501 19,538 19,656 54,514
87,750 0,226 0,715 0,977 0,076 0,920 0,250 0,841 69,340 22,220 19,718 19,492 19,665 19,808 19,612 19,508 19,541 19,659 54,523
88,250 0,224 0,717 0,976 0,010 -0,642 0,243 0,841 69,401 22,151 19,721 19,501 19,647 19,804 19,615 19,508 19,531 19,661 54,549
88,750 0,227 0,726 0,974 0,034 -0,010 0,239 0,840 69,482 22,193 19,718 19,501 19,647 19,794 19,606 19,503 19,534 19,659 54,563
89,250 0,228 0,731 0,974 -0,021 -0,140 0,233 0,840 69,513 22,207 19,735 19,497 19,671 19,812 19,618 19,512 19,538 19,661 54,578
89,750 0,225 0,737 0,968 -0,036 -0,011 0,234 0,840 69,377 22,163 19,721 19,498 19,667 19,800 19,608 19,491 19,539 19,660 54,578
90,250 0,229 0,723 0,976 0,141 0,730 0,243 0,840 69,484 22,169 19,719 19,508 19,661 19,806 19,620 19,511 19,541 19,665 54,597
90,750 0,227 0,725 0,973 0,022 -0,011 0,238 0,840 69,527 22,147 19,723 19,490 19,653 19,801 19,601 19,503 19,539 19,657 54,609
91,250 0,227 0,732 0,976 0,009 -0,547 0,234 0,840 69,596 22,158 19,710 19,497 19,648 19,798 19,612 19,491 19,529 19,658 54,633
91,750 0,225 0,736 0,972 0,046 -0,030 0,231 0,839 69,616 22,213 19,739 19,513 19,678 19,815 19,624 19,515 19,544 19,668 54,655
92,250 0,225 0,730 0,970 0,035 -0,010 0,240 0,837 69,513 22,148 19,744 19,509 19,678 19,808 19,619 19,509 19,545 19,667 54,661
92,750 0,227 0,722 0,972 0,032 -0,010 0,244 0,837 69,478 22,173 19,744 19,503 19,659 19,797 19,607 19,509 19,544 19,665 54,696
93,250 0,228 0,719 0,971 0,057 -0,011 0,245 0,837 69,432 22,158 19,738 19,497 19,658 19,799 19,610 19,501 19,534 19,661 54,696
93,750 0,227 0,719 0,977 0,019 -0,539 0,245 0,837 69,594 22,159 19,741 19,509 19,667 19,808 19,614 19,502 19,542 19,663 54,727
94,250 0,226 0,723 0,967 0,035 -0,010 0,240 0,837 69,595 22,124 19,737 19,509 19,663 19,799 19,603 19,500 19,537 19,663 54,759
94,750 0,226 0,732 0,970 0,086 0,907 0,231 0,836 69,644 22,133 19,743 19,524 19,684 19,813 19,615 19,507 19,543 19,668 54,770
95,250 0,228 0,738 0,976 0,046 -0,029 0,230 0,836 69,621 22,145 19,745 19,505 19,665 19,809 19,622 19,501 19,547 19,671 54,790
95,750 0,224 0,737 0,972 0,039 -0,030 0,230 0,837 69,669 22,106 19,733 19,511 19,648 19,797 19,613 19,496 19,534 19,671 54,807
96,250 0,226 0,733 0,974 -0,012 -0,010 0,235 0,836 69,754 22,094 19,740 19,509 19,653 19,805 19,604 19,500 19,533 19,668 54,829
96,750 0,227 0,734 0,975 0,030 -0,010 0,231 0,835 69,790 22,110 19,736 19,499 19,674 19,810 19,605 19,499 19,533 19,665 54,856
97,250 0,226 0,738 0,972 0,051 0,551 0,231 0,834 69,826 22,112 19,742 19,507 19,672 19,815 19,616 19,507 19,536 19,667 54,877
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Category: I run 1

 
Measure-

ment 
time

Minutes
81,250
81,750
82,250
82,750
83,250
83,750
84,250
84,750
85,250
85,750
86,250
86,750
87,250
87,750
88,250
88,750
89,250
89,750
90,250
90,750
91,250
91,750
92,250
92,750
93,250
93,750
94,250
94,750
95,250
95,750
96,250
96,750
97,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,049 51,531 66,784 0,428 0,434 7616,853 7599,747 229,352 12,243 8,151 -0,249 39,029 8,065 27,752 2025-03-05 10:52
39,053 51,528 66,800 0,428 0,435 7601,905 7616,622 242,190 12,110 8,212 3,781 39,061 8,069 27,659 2025-03-05 10:52
39,041 51,519 66,817 0,428 0,434 7609,451 7620,749 224,422 12,298 8,019 2,897 39,130 8,076 27,753 2025-03-05 10:53
39,042 51,511 66,788 0,428 0,434 7602,462 7611,931 230,825 12,360 7,993 -0,402 39,132 8,076 27,753 2025-03-05 10:53
39,035 51,504 66,808 0,428 0,434 7616,377 7623,079 207,018 12,589 7,741 2,469 38,683 8,029 27,658 2025-03-05 10:54
39,038 51,502 66,794 0,428 0,434 7605,418 7618,159 220,120 12,776 7,590 1,385 39,133 8,076 27,658 2025-03-05 10:54
39,044 51,495 66,824 0,429 0,434 7610,141 7637,730 217,414 12,681 7,676 0,698 39,036 8,066 27,752 2025-03-05 10:55
39,066 51,485 66,819 0,428 0,434 7594,631 7635,212 204,180 12,798 7,572 0,554 38,761 8,038 27,658 2025-03-05 10:55
39,074 51,492 66,835 0,428 0,434 7594,257 7645,565 213,880 12,778 7,585 0,754 38,921 8,054 27,659 2025-03-05 10:56
39,094 51,506 66,822 0,428 0,434 7570,433 7631,762 199,353 12,870 7,424 -0,210 39,050 8,067 27,658 2025-03-05 10:56
39,100 51,522 66,862 0,427 0,434 7586,238 7638,207 211,747 13,089 7,288 2,285 38,626 8,024 27,565 2025-03-05 10:57
39,110 51,542 66,878 0,427 0,434 7579,525 7642,208 194,350 12,910 7,475 0,708 38,814 8,043 27,565 2025-03-05 10:57
39,116 51,560 66,905 0,428 0,434 7585,724 7643,894 173,358 12,907 7,453 -0,836 38,892 8,051 27,565 2025-03-05 10:58
39,129 51,577 66,924 0,427 0,434 7583,335 7642,632 163,070 12,840 7,507 3,025 39,069 8,069 27,565 2025-03-05 10:58
39,126 51,577 66,925 0,428 0,434 7599,398 7644,102 160,311 13,012 7,296 0,381 38,992 8,061 27,565 2025-03-05 10:59
39,132 51,585 66,946 0,428 0,434 7605,949 7649,710 183,844 13,156 7,182 1,360 39,019 8,064 27,565 2025-03-05 10:59
39,145 51,593 66,985 0,428 0,434 7610,977 7666,589 174,195 13,323 6,985 -0,829 38,836 8,045 27,471 2025-03-05 11:00
39,150 51,596 67,034 0,428 0,434 7612,714 7694,321 169,647 13,411 7,018 -1,436 38,918 8,054 27,471 2025-03-05 11:00
39,162 51,605 67,018 0,428 0,434 7613,440 7673,257 184,660 13,024 7,299 5,653 39,154 8,078 27,471 2025-03-05 11:01
39,168 51,613 67,027 0,428 0,434 7610,190 7673,921 182,992 13,182 7,127 0,874 38,974 8,060 27,471 2025-03-05 11:01
39,173 51,630 67,075 0,428 0,434 7622,047 7693,890 172,086 13,302 7,010 0,364 39,105 8,073 27,471 2025-03-05 11:02
39,196 51,662 67,095 0,428 0,434 7625,727 7681,749 163,883 13,424 6,932 1,853 38,779 8,039 27,342 2025-03-05 11:02
39,197 51,668 67,120 0,428 0,434 7628,413 7699,793 171,106 13,158 7,208 1,396 38,783 8,040 27,342 2025-03-05 11:03
39,205 51,689 67,162 0,428 0,434 7636,152 7709,416 180,244 13,011 7,333 1,285 38,990 8,061 27,342 2025-03-05 11:03
39,220 51,701 67,196 0,428 0,434 7629,941 7715,987 179,834 12,990 7,359 2,280 38,933 8,055 27,342 2025-03-05 11:04
39,228 51,722 67,225 0,428 0,434 7650,105 7724,895 180,689 12,981 7,359 0,779 39,050 8,067 27,248 2025-03-05 11:04
39,230 51,730 67,241 0,428 0,434 7661,687 7730,418 167,583 13,101 7,214 1,402 38,636 8,025 27,342 2025-03-05 11:05
39,248 51,756 67,291 0,428 0,434 7650,998 7734,577 179,883 13,408 6,939 3,448 38,897 8,052 27,249 2025-03-05 11:05
39,248 51,774 67,307 0,428 0,434 7662,406 7735,401 178,639 13,449 6,896 1,856 38,963 8,058 27,249 2025-03-05 11:06
39,276 51,797 67,304 0,428 0,435 7658,589 7735,176 149,617 13,445 6,888 1,569 38,965 8,059 27,249 2025-03-05 11:06
39,279 51,815 67,359 0,428 0,435 7663,824 7751,323 171,520 13,291 7,048 -0,481 38,809 8,043 27,248 2025-03-05 11:07
39,293 51,844 67,387 0,428 0,434 7673,406 7746,450 176,036 13,405 6,923 1,181 39,022 8,065 27,154 2025-03-05 11:07
39,303 51,862 67,427 0,428 0,435 7682,743 7760,540 168,518 13,422 6,928 2,057 38,914 8,053 27,155 2025-03-05 11:08
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 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
Measure-

ment 
time

CO 
chimney

CO2 
chimney Pdyn Pstat

Static 
pressure 
chimney

O2 
chimney Scale

Flue gas 
temp

Flue gas at 
pitot

filter 
temp 1

filter 
temp 2

gas 
meter 

temp 1

gas 
meter 

temp 2
gasmeter 

1hr 
Gas meter 

ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
97,750 0,223 0,740 0,966 0,123 0,644 0,224 0,834 69,762 22,054 19,734 19,484 19,648 19,793 19,608 19,495 19,528 19,661 54,881
98,250 0,223 0,747 0,974 0,038 -0,706 0,223 0,834 69,755 22,096 19,740 19,492 19,643 19,795 19,600 19,495 19,541 19,663 54,913
98,750 0,224 0,742 0,980 0,052 -0,011 0,225 0,833 69,773 22,165 19,751 19,517 19,662 19,815 19,606 19,507 19,543 19,675 54,942
99,250 0,220 0,752 0,967 0,048 -0,011 0,214 0,833 69,835 22,218 19,758 19,515 19,659 19,806 19,630 19,523 19,545 19,679 54,966
99,750 0,220 0,756 0,976 0,001 0,628 0,214 0,833 69,908 22,218 19,745 19,506 19,658 19,807 19,613 19,509 19,532 19,672 54,983

100,250 0,227 0,756 0,975 0,049 -0,011 0,217 0,832 70,030 22,247 19,758 19,521 19,696 19,813 19,619 19,518 19,545 19,679 55,030
100,750 0,227 0,747 0,974 0,068 -0,644 0,221 0,833 70,030 22,224 19,748 19,515 19,672 19,809 19,609 19,504 19,552 19,680 55,032
101,250 0,224 0,753 0,978 -0,015 -0,010 0,214 0,831 70,090 22,265 19,757 19,515 19,681 19,812 19,616 19,513 19,552 19,682 55,059
101,750 0,223 0,757 0,976 0,018 -0,553 0,213 0,832 69,977 22,257 19,750 19,513 19,670 19,820 19,624 19,509 19,551 19,682 55,072
102,250 0,221 0,753 0,975 0,035 0,652 0,215 0,831 70,111 22,265 19,749 19,518 19,671 19,822 19,617 19,510 19,550 19,680 55,087
102,750 0,221 0,754 0,979 0,146 -0,011 0,215 0,831 70,159 22,219 19,751 19,519 19,686 19,821 19,615 19,515 19,543 19,682 55,112
103,250 0,221 0,748 0,975 0,047 0,077 0,222 0,831 70,189 22,192 19,749 19,509 19,668 19,807 19,613 19,506 19,538 19,680 55,127
103,750 0,222 0,737 0,970 0,090 -0,742 0,231 0,830 70,126 22,161 19,745 19,521 19,682 19,817 19,619 19,519 19,541 19,685 55,153
104,250 0,219 0,733 0,976 -0,052 -0,011 0,232 0,829 70,134 22,167 19,750 19,522 19,697 19,823 19,620 19,511 19,550 19,688 55,184
104,750 0,222 0,732 0,967 0,022 -0,011 0,235 0,829 70,171 22,160 19,772 19,530 19,696 19,818 19,626 19,513 19,555 19,693 55,209
105,250 0,223 0,730 0,974 0,050 -0,010 0,234 0,829 70,156 22,118 19,727 19,497 19,642 19,797 19,609 19,502 19,533 19,677 55,218
105,750 0,222 0,733 0,976 -0,011 -0,011 0,234 0,829 70,209 22,122 19,748 19,520 19,673 19,816 19,627 19,514 19,542 19,693 55,245
106,250 0,223 0,730 0,974 0,039 -0,011 0,236 0,828 70,194 22,125 19,736 19,494 19,670 19,801 19,598 19,485 19,526 19,675 55,257
106,750 0,223 0,733 0,973 0,033 -0,011 0,232 0,829 70,195 22,150 19,741 19,494 19,679 19,811 19,617 19,505 19,534 19,682 55,271
107,250 0,226 0,742 0,972 -0,046 -0,724 0,222 0,829 70,201 22,110 19,727 19,496 19,662 19,799 19,612 19,485 19,526 19,680 55,297
107,750 0,226 0,753 0,975 -0,054 -0,010 0,215 0,828 70,254 22,100 19,741 19,501 19,665 19,807 19,605 19,493 19,531 19,682 55,312
108,250 0,222 0,754 0,972 -0,010 0,708 0,216 0,827 70,174 22,083 19,742 19,496 19,692 19,817 19,606 19,503 19,540 19,684 55,320
108,750 0,220 0,748 0,973 0,082 1,250 0,222 0,827 70,298 22,069 19,740 19,495 19,672 19,803 19,603 19,496 19,543 19,682 55,330
109,250 0,221 0,746 0,978 0,049 -0,766 0,223 0,826 70,309 22,045 19,738 19,497 19,661 19,799 19,606 19,501 19,536 19,685 55,351
109,750 0,221 0,741 0,972 0,072 -0,011 0,227 0,826 70,266 22,090 19,738 19,493 19,681 19,806 19,597 19,505 19,535 19,686 55,366
110,250 0,222 0,745 0,982 0,050 -0,011 0,218 0,826 70,247 22,045 19,738 19,487 19,668 19,790 19,606 19,491 19,530 19,682 55,381
110,750 0,220 0,754 0,976 0,101 0,520 0,216 0,826 70,306 22,063 19,739 19,501 19,684 19,812 19,610 19,508 19,541 19,691 55,402
111,250 0,221 0,752 0,976 0,013 -0,011 0,215 0,825 70,384 22,052 19,745 19,497 19,673 19,809 19,630 19,498 19,545 19,692 55,443
111,750 0,221 0,755 0,977 0,119 -0,011 0,216 0,825 70,343 22,061 19,736 19,487 19,671 19,812 19,617 19,504 19,542 19,688 55,447
112,250 0,223 0,750 0,973 0,010 -0,010 0,219 0,825 70,294 22,054 19,750 19,509 19,701 19,820 19,617 19,504 19,554 19,695 55,466
112,750 0,221 0,753 0,970 -0,003 -0,881 0,217 0,825 70,289 22,033 19,735 19,502 19,672 19,799 19,610 19,504 19,538 19,691 55,485
113,250 0,223 0,751 0,974 0,026 -0,011 0,219 0,824 70,404 22,078 19,740 19,511 19,661 19,806 19,618 19,499 19,544 19,694 55,483
113,750 0,226 0,754 0,980 0,039 -0,010 0,210 0,824 70,419 22,025 19,730 19,495 19,669 19,807 19,595 19,492 19,535 19,689 55,500
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Measure-

ment 
time

Minutes
97,750
98,250
98,750
99,250
99,750

100,250
100,750
101,250
101,750
102,250
102,750
103,250
103,750
104,250
104,750
105,250
105,750
106,250
106,750
107,250
107,750
108,250
108,750
109,250
109,750
110,250
110,750
111,250
111,750
112,250
112,750
113,250
113,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,305 51,868 67,444 0,428 0,434 7673,006 7763,641 146,083 13,590 6,724 4,913 38,878 8,050 27,155 2025-03-05 11:08
39,323 51,892 67,460 0,427 0,434 7678,084 7754,226 165,766 13,653 6,702 1,533 38,926 8,055 27,061 2025-03-05 11:09
39,346 51,923 67,514 0,427 0,435 7678,084 7772,478 143,655 13,531 6,756 2,066 39,060 8,068 27,061 2025-03-05 11:09
39,360 51,954 67,530 0,427 0,435 7685,274 7776,824 140,184 13,892 6,410 1,909 38,590 8,020 27,061 2025-03-05 11:10
39,364 51,976 67,590 0,427 0,435 7693,046 7798,662 132,529 13,881 6,422 0,030 39,195 8,082 27,061 2025-03-05 11:10
39,377 52,014 67,633 0,428 0,435 7710,703 7795,237 178,580 13,912 6,501 1,951 39,079 8,070 27,061 2025-03-05 11:11
39,375 52,024 67,654 0,427 0,435 7712,264 7794,942 174,202 13,680 6,616 2,720 38,959 8,058 27,061 2025-03-05 11:11
39,379 52,046 67,690 0,427 0,435 7719,731 7803,872 159,078 13,901 6,415 -0,599 39,064 8,069 26,967 2025-03-05 11:12
39,383 52,074 67,733 0,427 0,435 7722,528 7821,855 156,131 13,923 6,392 0,711 39,114 8,074 27,061 2025-03-05 11:12
39,376 52,098 67,774 0,428 0,435 7739,474 7825,334 136,195 13,805 6,453 1,398 38,895 8,051 26,968 2025-03-05 11:13
39,370 52,108 67,805 0,427 0,436 7744,924 7842,631 150,631 13,819 6,459 5,828 39,129 8,076 26,967 2025-03-05 11:13
39,368 52,126 67,845 0,428 0,436 7765,548 7852,948 133,384 13,621 6,662 1,893 38,908 8,053 26,967 2025-03-05 11:14
39,371 52,144 67,905 0,427 0,436 7773,036 7876,055 150,041 13,362 6,922 3,606 38,816 8,043 26,842 2025-03-05 11:14
39,367 52,161 67,934 0,427 0,436 7787,971 7880,172 121,084 13,348 6,959 -2,061 38,905 8,052 26,842 2025-03-05 11:15
39,367 52,176 67,969 0,427 0,435 7800,165 7889,516 150,659 13,276 7,045 0,898 38,709 8,032 26,842 2025-03-05 11:15
39,360 52,184 67,977 0,427 0,435 7807,333 7889,134 146,073 13,281 7,027 2,014 39,214 8,084 26,842 2025-03-05 11:16
39,373 52,210 67,993 0,427 0,435 7805,191 7873,681 146,747 13,291 7,021 -0,439 39,033 8,066 26,842 2025-03-05 11:16
39,371 52,240 68,041 0,427 0,435 7820,135 7888,874 149,700 13,217 7,080 1,559 38,847 8,046 26,749 2025-03-05 11:17
39,365 52,248 68,074 0,427 0,435 7827,768 7900,151 156,423 13,350 6,958 1,302 38,939 8,056 26,749 2025-03-05 11:17
39,371 52,267 68,122 0,427 0,436 7832,797 7921,205 162,653 13,660 6,650 -1,845 38,967 8,059 26,842 2025-03-05 11:18
39,361 52,287 68,130 0,427 0,435 7847,198 7912,756 166,607 13,872 6,460 -2,171 39,200 8,083 26,748 2025-03-05 11:18
39,352 52,298 68,178 0,427 0,435 7855,466 7932,021 139,753 13,856 6,484 -0,381 38,862 8,048 26,654 2025-03-05 11:19
39,335 52,301 68,211 0,427 0,435 7870,264 7944,456 130,312 13,628 6,674 3,293 38,953 8,057 26,699 2025-03-05 11:19
39,323 52,313 68,248 0,427 0,435 7889,786 7958,831 144,600 13,623 6,698 1,968 39,073 8,070 26,655 2025-03-05 11:20
39,316 52,332 68,303 0,427 0,436 7903,043 7980,142 135,142 13,479 6,799 2,893 38,903 8,052 26,655 2025-03-05 11:20
39,299 52,330 68,345 0,427 0,436 7908,946 8003,586 144,784 13,703 6,534 1,990 39,239 8,087 26,655 2025-03-05 11:21
39,313 52,351 68,390 0,427 0,436 7912,576 8017,241 134,201 13,827 6,477 4,051 38,947 8,057 26,655 2025-03-05 11:21
39,307 52,369 68,399 0,427 0,436 7944,994 8013,679 144,172 13,842 6,456 0,525 38,967 8,059 26,561 2025-03-05 11:22
39,305 52,378 68,424 0,427 0,436 7942,129 8020,977 139,496 13,863 6,476 4,750 38,986 8,061 26,561 2025-03-05 11:22
39,306 52,401 68,462 0,427 0,436 7947,637 8027,909 151,090 13,715 6,570 0,402 39,006 8,063 26,561 2025-03-05 11:23
39,305 52,426 68,493 0,427 0,436 7963,342 8028,224 140,601 13,812 6,511 -0,132 38,501 8,011 26,561 2025-03-05 11:23
39,291 52,432 68,538 0,427 0,436 7966,637 8051,283 161,777 13,733 6,564 1,020 38,998 8,062 26,467 2025-03-05 11:24
39,263 52,451 68,593 0,427 0,436 7987,573 8069,103 178,969 13,942 6,301 1,562 39,114 8,074 26,561 2025-03-05 11:24
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PE 56 Cat I_250305.DAT
Category: I run 1

 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
Measure-

ment 
time

CO 
chimney

CO2 
chimney Pdyn Pstat

Static 
pressure 
chimney

O2 
chimney Scale

Flue gas 
temp

Flue gas at 
pitot

filter 
temp 1

filter 
temp 2

gas 
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temp 1

gas 
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gasmeter 

1hr 
Gas meter 

ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
114,250 0,226 0,765 0,968 0,100 -0,011 0,210 0,823 70,399 22,020 19,744 19,504 19,678 19,816 19,613 19,507 19,540 19,697 55,517
114,750 0,226 0,750 0,970 0,069 -1,372 0,221 0,823 70,430 21,987 19,728 19,481 19,683 19,802 19,594 19,496 19,528 19,682 55,530
115,250 0,224 0,747 0,976 -0,001 0,683 0,219 0,823 70,414 22,057 19,725 19,488 19,662 19,795 19,607 19,497 19,520 19,690 55,541
115,750 0,225 0,748 0,977 0,031 -0,030 0,222 0,822 70,477 22,038 19,717 19,483 19,672 19,800 19,598 19,500 19,523 19,682 55,575
116,250 0,225 0,745 0,976 0,067 -0,011 0,224 0,822 70,488 22,075 19,736 19,497 19,684 19,821 19,605 19,501 19,537 19,694 55,585
116,750 0,227 0,744 0,976 0,053 -0,011 0,223 0,821 70,456 22,073 19,721 19,491 19,654 19,809 19,598 19,494 19,530 19,692 55,589
117,250 0,226 0,749 0,976 -0,002 0,629 0,219 0,821 70,506 22,080 19,724 19,484 19,675 19,803 19,610 19,501 19,537 19,699 55,604
117,750 0,227 0,750 0,966 0,058 0,566 0,218 0,821 70,586 22,116 19,723 19,488 19,675 19,811 19,589 19,504 19,537 19,691 55,622
118,250 0,225 0,756 0,974 0,032 0,596 0,212 0,820 70,708 22,160 19,708 19,492 19,673 19,808 19,607 19,502 19,539 19,694 55,637
118,750 0,227 0,765 0,975 0,065 -0,785 0,205 0,820 70,670 22,152 19,715 19,492 19,680 19,804 19,593 19,498 19,533 19,689 55,667
119,250 0,227 0,769 0,970 0,043 -0,029 0,203 0,820 70,661 22,167 19,718 19,512 19,680 19,799 19,603 19,490 19,536 19,690 55,680
119,750 0,227 0,767 0,969 0,035 -0,029 0,206 0,820 70,849 22,158 19,731 19,500 19,660 19,814 19,609 19,513 19,546 19,700 55,684
120,250 0,227 0,763 0,977 0,015 -0,648 0,208 0,819 70,876 22,147 19,741 19,505 19,676 19,821 19,606 19,503 19,552 19,702 55,681
120,750 0,226 0,764 0,974 0,083 -0,028 0,203 0,820 70,903 22,156 19,733 19,498 19,671 19,816 19,612 19,495 19,539 19,697 55,734
121,250 0,225 0,774 0,974 0,016 -1,078 0,200 0,818 70,890 22,133 19,732 19,496 19,662 19,812 19,613 19,503 19,539 19,700 55,733
121,750 0,226 0,770 0,969 -0,026 -0,011 0,198 0,818 70,954 22,112 19,732 19,497 19,691 19,814 19,599 19,489 19,533 19,695 55,763
122,250 0,225 0,780 0,975 0,055 -0,011 0,193 0,819 70,956 22,124 19,745 19,504 19,688 19,810 19,611 19,508 19,552 19,703 55,785
122,750 0,229 0,781 0,971 0,035 0,718 0,192 0,817 70,951 22,165 19,725 19,496 19,659 19,807 19,616 19,496 19,546 19,699 55,791
123,250 0,234 0,781 0,966 0,101 0,533 0,192 0,817 70,996 22,110 19,730 19,497 19,680 19,804 19,604 19,500 19,529 19,693 55,821
123,750 0,240 0,780 0,969 0,107 -0,509 0,196 0,817 71,050 22,115 19,745 19,513 19,697 19,818 19,615 19,498 19,545 19,704 55,853
124,250 0,228 0,772 0,974 0,029 0,609 0,199 0,817 71,115 22,117 19,735 19,506 19,688 19,827 19,613 19,504 19,543 19,702 55,869
124,750 0,225 0,771 0,976 0,007 -0,679 0,201 0,817 71,010 22,123 19,726 19,493 19,657 19,808 19,612 19,494 19,528 19,700 55,878
125,250 0,224 0,766 0,975 0,032 -0,678 0,203 0,817 71,096 22,100 19,730 19,508 19,680 19,818 19,618 19,502 19,537 19,705 55,884
125,750 0,225 0,773 0,974 0,007 0,788 0,197 0,815 71,182 22,114 19,737 19,503 19,673 19,816 19,613 19,511 19,545 19,710 55,924
126,250 0,224 0,783 0,972 0,110 -0,029 0,188 0,815 71,240 22,070 19,727 19,505 19,677 19,816 19,603 19,504 19,537 19,704 55,939
126,750 0,226 0,788 0,973 0,140 -0,792 0,188 0,815 71,320 22,111 19,720 19,497 19,685 19,820 19,605 19,499 19,532 19,700 55,960
127,250 0,227 0,786 0,972 0,057 0,720 0,188 0,815 71,334 22,076 19,716 19,489 19,686 19,809 19,599 19,493 19,530 19,696 55,979
127,750 0,230 0,785 0,975 -0,032 -0,079 0,189 0,815 71,341 22,110 19,729 19,500 19,689 19,817 19,611 19,492 19,541 19,704 56,000
128,250 0,233 0,786 0,978 0,029 0,043 0,186 0,813 71,399 22,091 19,713 19,490 19,662 19,810 19,606 19,479 19,538 19,692 56,022
128,750 0,238 0,792 0,976 0,070 0,531 0,183 0,813 71,399 22,092 19,729 19,488 19,685 19,811 19,596 19,491 19,533 19,700 56,041
129,250 0,227 0,791 0,978 0,053 -0,700 0,185 0,813 71,423 22,071 19,718 19,494 19,667 19,802 19,590 19,474 19,525 19,692 56,065
129,750 0,217 0,782 0,973 -0,088 -0,011 0,191 0,813 71,486 22,111 19,716 19,499 19,681 19,812 19,594 19,493 19,531 19,696 56,081
130,250 0,217 0,783 0,974 0,048 -0,011 0,190 0,813 71,532 22,100 19,722 19,503 19,677 19,813 19,603 19,502 19,540 19,700 56,107
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Measure-

ment 
time

Minutes
114,250
114,750
115,250
115,750
116,250
116,750
117,250
117,750
118,250
118,750
119,250
119,750
120,250
120,750
121,250
121,750
122,250
122,750
123,250
123,750
124,250
124,750
125,250
125,750
126,250
126,750
127,250
127,750
128,250
128,750
129,250
129,750
130,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,237 52,462 68,608 0,427 0,435 8005,619 8063,247 166,610 14,112 6,285 3,985 38,570 8,018 26,468 2025-03-05 11:25
39,220 52,475 68,681 0,426 0,436 8016,198 8103,498 170,182 13,648 6,635 2,767 39,044 8,067 26,467 2025-03-05 11:25
39,192 52,479 68,695 0,427 0,436 8049,008 8110,465 162,771 13,710 6,566 -0,046 39,030 8,065 26,467 2025-03-05 11:26
39,190 52,494 68,766 0,427 0,436 8061,053 8134,073 163,466 13,658 6,646 1,257 39,126 8,075 26,343 2025-03-05 11:26
39,180 52,503 68,786 0,427 0,436 8067,383 8147,378 168,629 13,601 6,718 2,666 39,122 8,075 26,343 2025-03-05 11:27
39,158 52,503 68,803 0,427 0,436 8082,283 8150,188 169,994 13,616 6,677 2,133 39,039 8,066 26,343 2025-03-05 11:27
39,161 52,521 68,845 0,427 0,436 8088,963 8165,481 171,051 13,751 6,567 -0,089 39,220 8,085 26,343 2025-03-05 11:28
39,151 52,522 68,889 0,427 0,436 8099,368 8182,778 171,447 13,757 6,536 2,314 38,559 8,017 26,343 2025-03-05 11:28
39,149 52,536 68,903 0,427 0,436 8115,033 8180,375 162,156 13,950 6,350 1,295 39,055 8,068 26,249 2025-03-05 11:29
39,134 52,548 68,946 0,427 0,436 8131,661 8194,260 178,173 14,172 6,145 2,585 38,952 8,057 26,249 2025-03-05 11:29
39,126 52,562 68,981 0,427 0,436 8142,309 8213,020 176,043 14,240 6,078 1,710 38,716 8,033 26,250 2025-03-05 11:30
39,125 52,570 69,027 0,427 0,436 8145,735 8227,944 175,199 14,137 6,188 1,390 38,574 8,018 26,249 2025-03-05 11:30
39,122 52,582 69,062 0,427 0,436 8150,140 8242,131 179,643 14,083 6,253 0,599 39,096 8,072 26,155 2025-03-05 11:31
39,106 52,595 69,113 0,426 0,436 8170,641 8256,565 166,944 14,148 6,082 3,326 38,979 8,060 26,249 2025-03-05 11:31
39,103 52,610 69,129 0,427 0,436 8175,603 8262,455 170,370 14,333 5,990 0,626 38,955 8,058 26,155 2025-03-05 11:32
39,094 52,627 69,185 0,427 0,436 8196,742 8280,766 161,159 14,312 5,951 -1,037 38,718 8,033 26,155 2025-03-05 11:32
39,094 52,646 69,204 0,427 0,436 8208,035 8280,341 164,314 14,520 5,796 2,198 39,115 8,074 26,176 2025-03-05 11:33
39,084 52,649 69,241 0,427 0,436 8216,027 8298,739 191,797 14,570 5,755 1,389 38,839 8,046 26,062 2025-03-05 11:33
39,082 52,668 69,294 0,427 0,436 8233,414 8318,811 232,503 14,513 5,764 4,042 38,592 8,020 26,062 2025-03-05 11:34
39,082 52,690 69,344 0,427 0,436 8252,147 8329,776 250,181 14,452 5,874 4,269 38,906 8,052 26,062 2025-03-05 11:34
39,076 52,699 69,380 0,427 0,436 8257,841 8345,286 164,484 14,309 5,961 1,156 39,054 8,068 26,062 2025-03-05 11:35
39,071 52,711 69,406 0,427 0,437 8261,973 8359,257 163,059 14,256 6,041 0,275 39,123 8,075 26,062 2025-03-05 11:35
39,065 52,731 69,435 0,426 0,436 8267,125 8350,199 152,011 14,148 6,085 1,271 38,924 8,054 26,062 2025-03-05 11:36
39,074 52,753 69,486 0,427 0,436 8285,446 8371,175 160,530 14,351 5,917 0,268 38,871 8,049 25,968 2025-03-05 11:36
39,062 52,767 69,524 0,427 0,437 8299,947 8391,462 156,972 14,668 5,636 4,414 38,962 8,058 25,968 2025-03-05 11:37
39,065 52,784 69,595 0,426 0,436 8303,621 8411,979 178,569 14,672 5,637 5,584 38,927 8,055 25,968 2025-03-05 11:37
39,051 52,802 69,608 0,426 0,436 8317,765 8402,640 171,846 14,648 5,654 2,287 39,016 8,064 25,968 2025-03-05 11:38
39,062 52,816 69,643 0,427 0,436 8331,617 8415,197 203,773 14,645 5,667 -1,271 39,269 8,090 25,968 2025-03-05 11:38
39,050 52,829 69,680 0,427 0,436 8350,971 8428,402 216,517 14,696 5,571 1,164 39,034 8,066 25,843 2025-03-05 11:39
39,052 52,843 69,694 0,427 0,436 8357,544 8425,996 252,009 14,785 5,497 2,782 39,059 8,068 25,843 2025-03-05 11:39
39,047 52,853 69,735 0,427 0,436 8372,967 8446,899 146,531 14,752 5,559 2,105 38,879 8,050 25,843 2025-03-05 11:40
39,051 52,879 69,784 0,427 0,436 8380,615 8454,635 107,444 14,527 5,718 -3,511 38,879 8,050 25,843 2025-03-05 11:40
39,044 52,885 69,810 0,427 0,436 8391,849 8470,925 110,588 14,562 5,710 1,909 39,034 8,066 25,749 2025-03-05 11:41
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
130,750 0,216 0,786 0,974 0,070 -0,011 0,185 0,812 71,603 22,115 19,726 19,503 19,676 19,803 19,601 19,486 19,542 19,699 56,124
131,250 0,217 0,792 0,974 0,015 -0,753 0,181 0,812 71,590 22,171 19,711 19,494 19,659 19,803 19,599 19,495 19,539 19,696 56,147
131,750 0,220 0,794 0,973 0,017 0,806 0,182 0,811 71,606 22,175 19,729 19,490 19,679 19,813 19,605 19,502 19,548 19,704 56,183
132,250 0,220 0,785 0,974 0,039 -0,796 0,190 0,811 71,685 22,192 19,738 19,504 19,704 19,816 19,605 19,500 19,541 19,704 56,210
132,750 0,218 0,783 0,974 0,016 -0,011 0,191 0,810 71,681 22,108 19,735 19,499 19,698 19,818 19,602 19,496 19,532 19,701 56,225
133,250 0,216 0,784 0,975 0,027 -0,011 0,188 0,810 71,729 22,121 19,711 19,496 19,677 19,819 19,608 19,478 19,535 19,702 56,253
133,750 0,215 0,785 0,976 0,049 -0,011 0,189 0,810 71,691 22,142 19,722 19,504 19,701 19,813 19,597 19,496 19,541 19,700 56,285
134,250 0,223 0,787 0,968 -0,058 -0,011 0,184 0,810 71,773 22,169 19,722 19,496 19,705 19,815 19,604 19,489 19,536 19,702 56,294
134,750 0,220 0,792 0,972 0,037 -0,011 0,182 0,810 71,736 22,091 19,728 19,497 19,674 19,800 19,604 19,481 19,539 19,701 56,314
135,250 0,221 0,795 0,979 0,039 1,258 0,180 0,809 71,801 21,903 19,705 19,486 19,662 19,798 19,581 19,471 19,535 19,695 56,345
135,750 0,219 0,795 0,972 0,076 -0,011 0,179 0,809 71,748 22,000 19,722 19,497 19,675 19,804 19,599 19,484 19,531 19,700 56,358
136,250 0,218 0,798 0,975 -0,001 -0,030 0,176 0,809 71,850 22,100 19,722 19,496 19,690 19,805 19,591 19,498 19,530 19,702 56,402
136,750 0,219 0,803 0,980 0,067 -0,011 0,174 0,808 71,996 22,112 19,709 19,493 19,665 19,804 19,596 19,494 19,530 19,703 56,413
137,250 0,220 0,800 0,973 0,079 -0,011 0,175 0,807 72,083 22,127 19,722 19,492 19,677 19,814 19,612 19,494 19,532 19,703 56,433
137,750 0,216 0,797 0,972 0,037 -0,708 0,180 0,807 72,170 22,175 19,714 19,488 19,669 19,806 19,591 19,486 19,512 19,695 56,449
138,250 0,216 0,793 0,977 0,076 -0,011 0,180 0,807 72,132 22,142 19,712 19,486 19,678 19,799 19,593 19,485 19,520 19,693 56,484
138,750 0,214 0,795 0,972 0,084 1,287 0,184 0,807 72,238 22,155 19,718 19,502 19,686 19,822 19,602 19,497 19,535 19,702 56,515
139,250 0,219 0,786 0,974 0,077 -0,030 0,189 0,806 72,301 22,192 19,725 19,497 19,678 19,810 19,602 19,490 19,527 19,700 56,547
139,750 0,226 0,791 0,978 0,097 0,626 0,182 0,806 72,416 22,212 19,729 19,501 19,681 19,814 19,594 19,489 19,539 19,703 56,570
140,250 0,221 0,791 0,969 0,071 -0,978 0,187 0,806 72,438 22,222 19,718 19,497 19,685 19,808 19,588 19,488 19,535 19,698 56,584
140,750 0,222 0,786 0,968 0,042 -0,011 0,190 0,806 72,465 22,227 19,725 19,498 19,703 19,812 19,595 19,491 19,538 19,700 56,623
141,250 0,218 0,779 0,970 0,075 -0,010 0,199 0,806 72,563 22,197 19,722 19,496 19,680 19,799 19,593 19,489 19,522 19,699 56,654
141,750 0,220 0,769 0,971 -0,048 0,243 0,204 0,804 72,506 22,211 19,710 19,498 19,690 19,810 19,598 19,483 19,539 19,700 56,692
142,250 0,219 0,767 0,972 0,004 0,626 0,208 0,804 72,448 22,179 19,714 19,500 19,685 19,811 19,594 19,489 19,530 19,701 56,721
142,750 0,219 0,758 0,973 0,002 -0,011 0,212 0,804 72,514 22,189 19,715 19,500 19,673 19,814 19,603 19,491 19,534 19,706 56,735
143,250 0,218 0,757 0,977 0,034 -0,029 0,214 0,803 72,561 22,117 19,714 19,499 19,681 19,814 19,598 19,486 19,535 19,705 56,767
143,750 0,218 0,757 0,975 0,017 -0,011 0,210 0,803 72,500 22,133 19,722 19,493 19,698 19,808 19,583 19,484 19,531 19,698 56,786
144,250 0,217 0,761 0,980 0,092 -0,010 0,210 0,803 72,669 22,194 19,718 19,500 19,671 19,800 19,575 19,484 19,533 19,697 56,819
144,750 0,218 0,759 0,973 -0,018 0,731 0,209 0,803 72,644 22,183 19,726 19,499 19,670 19,806 19,596 19,494 19,544 19,706 56,837
145,250 0,218 0,761 0,979 0,019 -0,011 0,212 0,803 72,563 22,172 19,726 19,501 19,685 19,818 19,595 19,485 19,533 19,701 56,860
145,750 0,215 0,747 0,973 0,092 -0,010 0,222 0,802 72,579 22,146 19,727 19,499 19,691 19,813 19,596 19,492 19,542 19,712 56,903
146,250 0,215 0,749 0,979 0,077 0,652 0,219 0,801 72,560 22,147 19,737 19,509 19,690 19,815 19,607 19,504 19,542 19,710 56,912
146,750 0,217 0,747 0,976 0,035 0,511 0,224 0,800 72,620 22,283 19,733 19,507 19,701 19,815 19,595 19,496 19,538 19,704 56,920
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Measure-

ment 
time

Minutes
130,750
131,250
131,750
132,250
132,750
133,250
133,750
134,250
134,750
135,250
135,750
136,250
136,750
137,250
137,750
138,250
138,750
139,250
139,750
140,250
140,750
141,250
141,750
142,250
142,750
143,250
143,750
144,250
144,750
145,250
145,750
146,250
146,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,055 52,910 69,844 0,427 0,436 8391,570 8471,908 107,385 14,721 5,552 2,788 39,050 8,067 25,749 2025-03-05 11:41
39,060 52,924 69,898 0,427 0,436 8406,186 8495,854 117,912 14,861 5,421 0,605 39,032 8,066 25,749 2025-03-05 11:42
39,079 52,945 69,953 0,427 0,436 8418,940 8513,190 135,663 14,883 5,463 0,669 38,978 8,060 25,749 2025-03-05 11:42
39,093 52,973 69,984 0,427 0,437 8419,833 8516,529 134,923 14,566 5,712 1,560 38,926 8,055 25,749 2025-03-05 11:43
39,102 52,996 70,012 0,426 0,436 8416,266 8514,331 107,944 14,572 5,724 0,637 38,933 8,055 25,656 2025-03-05 11:43
39,108 53,015 70,037 0,426 0,436 8426,502 8518,277 104,727 14,651 5,643 1,097 38,972 8,059 25,656 2025-03-05 11:44
39,117 53,050 70,093 0,427 0,437 8440,508 8534,636 110,748 14,582 5,678 1,941 38,973 8,059 25,656 2025-03-05 11:44
39,122 53,073 70,118 0,427 0,437 8446,512 8535,152 163,275 14,729 5,533 -2,315 38,849 8,047 25,656 2025-03-05 11:45
39,130 53,087 70,158 0,426 0,437 8439,909 8547,101 125,928 14,827 5,453 1,486 39,048 8,067 25,562 2025-03-05 11:45
39,129 53,106 70,186 0,426 0,437 8460,670 8559,886 136,205 14,881 5,409 1,553 38,988 8,061 25,562 2025-03-05 11:46
39,134 53,127 70,232 0,427 0,436 8471,214 8559,432 124,618 14,882 5,379 3,047 38,959 8,058 25,562 2025-03-05 11:46
39,144 53,141 70,276 0,427 0,436 8495,882 8576,796 118,819 14,980 5,265 -0,049 39,166 8,079 25,562 2025-03-05 11:47
39,150 53,151 70,301 0,427 0,436 8487,408 8582,570 122,342 15,095 5,219 2,694 39,181 8,081 25,468 2025-03-05 11:47
39,158 53,173 70,344 0,427 0,436 8500,442 8590,876 129,371 15,024 5,253 3,151 38,670 8,028 25,468 2025-03-05 11:48
39,147 53,183 70,393 0,427 0,437 8520,267 8615,585 104,282 14,895 5,399 1,475 38,857 8,047 25,468 2025-03-05 11:48
39,166 53,215 70,444 0,427 0,437 8526,150 8627,567 104,174 14,856 5,413 3,023 39,033 8,066 25,468 2025-03-05 11:49
39,170 53,232 70,488 0,427 0,437 8540,695 8639,083 94,651 14,831 5,506 3,364 38,958 8,058 25,468 2025-03-05 11:49
39,173 53,248 70,548 0,427 0,437 8554,010 8661,064 129,638 14,607 5,683 3,071 38,914 8,053 25,345 2025-03-05 11:50
39,178 53,270 70,568 0,427 0,436 8566,172 8652,469 162,844 14,862 5,474 3,868 39,347 8,098 25,346 2025-03-05 11:50
39,183 53,297 70,645 0,427 0,436 8567,984 8681,348 126,341 14,728 5,609 2,851 38,616 8,022 25,346 2025-03-05 11:51
39,192 53,325 70,698 0,427 0,437 8578,377 8698,931 156,110 14,640 5,697 1,678 38,812 8,043 25,346 2025-03-05 11:51
39,196 53,345 70,713 0,427 0,437 8595,358 8697,321 121,505 14,393 5,965 3,014 38,880 8,050 25,345 2025-03-05 11:52
39,207 53,380 70,765 0,427 0,437 8610,258 8710,938 127,505 14,186 6,113 -1,913 38,878 8,050 25,252 2025-03-05 11:52
39,204 53,391 70,836 0,427 0,437 8625,212 8735,970 124,017 14,131 6,242 0,142 38,916 8,054 25,252 2025-03-05 11:53
39,218 53,419 70,861 0,428 0,437 8630,811 8738,435 126,529 13,941 6,352 0,096 38,762 8,038 25,252 2025-03-05 11:53
39,222 53,446 70,923 0,427 0,437 8636,342 8756,884 118,169 13,891 6,426 1,358 39,232 8,086 25,158 2025-03-05 11:54
39,218 53,466 70,937 0,427 0,437 8645,910 8751,027 121,310 14,014 6,299 0,670 39,030 8,065 25,158 2025-03-05 11:54
39,221 53,498 70,979 0,427 0,437 8668,347 8754,822 116,053 14,024 6,313 3,665 39,171 8,080 25,158 2025-03-05 11:55
39,238 53,511 71,016 0,427 0,437 8667,245 8769,221 116,745 13,999 6,261 -0,735 38,848 8,047 25,158 2025-03-05 11:55
39,234 53,542 71,036 0,427 0,437 8682,578 8762,095 118,343 14,012 6,371 0,753 39,336 8,097 25,158 2025-03-05 11:56
39,243 53,558 71,069 0,427 0,438 8684,053 8787,609 103,031 13,605 6,665 3,693 38,839 8,046 25,064 2025-03-05 11:56
39,253 53,597 71,113 0,427 0,438 8683,716 8792,525 100,724 13,762 6,575 3,074 39,166 8,079 25,064 2025-03-05 11:57
39,249 53,636 71,142 0,427 0,437 8692,197 8778,495 109,969 13,610 6,707 1,401 38,990 8,061 25,064 2025-03-05 11:57
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147,250 0,214 0,753 0,978 0,083 -0,010 0,212 0,801 72,668 22,271 19,726 19,494 19,669 19,809 19,585 19,487 19,543 19,706 56,952
147,750 0,214 0,767 0,976 0,004 -0,030 0,203 0,800 72,669 22,264 19,735 19,505 19,681 19,811 19,592 19,490 19,541 19,705 56,968
148,250 0,216 0,768 0,975 -0,037 -0,010 0,207 0,800 72,741 22,290 19,743 19,499 19,701 19,809 19,584 19,482 19,544 19,704 56,999
148,750 0,216 0,764 0,973 0,062 -0,028 0,205 0,800 72,885 22,310 19,741 19,498 19,678 19,805 19,603 19,490 19,545 19,710 57,015
149,250 0,216 0,763 0,976 0,091 -0,011 0,211 0,800 72,893 22,263 19,735 19,496 19,667 19,807 19,596 19,487 19,540 19,704 57,017
149,750 0,217 0,757 0,972 0,045 0,684 0,213 0,800 72,919 22,282 19,742 19,498 19,673 19,808 19,603 19,491 19,549 19,711 57,056
150,250 0,215 0,761 0,977 -0,011 0,615 0,208 0,799 72,900 22,273 19,729 19,490 19,658 19,804 19,586 19,477 19,537 19,702 57,064
150,750 0,217 0,759 0,975 0,010 -0,010 0,215 0,799 72,913 22,284 19,735 19,505 19,692 19,824 19,596 19,504 19,544 19,709 57,088
151,250 0,219 0,753 0,972 -0,003 -0,011 0,217 0,799 72,917 22,252 19,740 19,491 19,673 19,805 19,588 19,480 19,530 19,702 57,108
151,750 0,219 0,755 0,975 -0,022 -0,011 0,214 0,798 72,983 22,227 19,739 19,485 19,682 19,806 19,593 19,483 19,524 19,700 57,115
152,250 0,221 0,762 0,975 0,051 -0,011 0,206 0,798 73,040 22,239 19,735 19,492 19,677 19,806 19,595 19,484 19,548 19,708 57,143
152,750 0,224 0,767 0,969 0,061 -0,010 0,203 0,798 73,072 22,250 19,736 19,500 19,694 19,804 19,592 19,488 19,535 19,705 57,148
153,250 0,221 0,762 0,968 0,016 -0,757 0,216 0,797 73,048 22,237 19,723 19,496 19,677 19,804 19,589 19,494 19,536 19,702 57,163
153,750 0,218 0,742 0,973 0,107 -0,011 0,228 0,797 73,062 22,206 19,749 19,510 19,692 19,801 19,593 19,494 19,553 19,710 57,195
154,250 0,217 0,736 0,974 0,102 -0,010 0,231 0,796 73,031 22,188 19,739 19,515 19,691 19,808 19,594 19,486 19,549 19,702 57,203
154,750 0,217 0,736 0,976 -0,074 -0,029 0,232 0,796 73,045 22,203 19,725 19,517 19,671 19,800 19,582 19,488 19,528 19,698 57,226
155,250 0,216 0,733 0,968 0,006 -0,010 0,233 0,796 73,057 22,185 19,735 19,542 19,673 19,807 19,600 19,494 19,552 19,710 57,228
155,750 0,216 0,736 0,967 0,016 -0,010 0,232 0,795 73,125 22,183 19,740 19,579 19,694 19,808 19,600 19,486 19,583 19,714 57,259
156,250 0,215 0,737 0,966 0,064 -0,011 0,229 0,795 73,188 22,177 19,736 19,589 19,677 19,816 19,596 19,482 19,586 19,703 57,256
156,750 0,215 0,741 0,967 -0,030 -0,011 0,227 0,795 73,264 22,192 19,757 19,604 19,673 19,786 19,574 19,475 19,599 19,698 57,272
157,250 0,216 0,741 0,963 -0,002 -0,011 0,228 0,795 73,209 22,231 19,765 19,605 19,673 19,810 19,586 19,481 19,615 19,703 57,274
157,750 0,218 0,738 0,966 0,036 -0,010 0,229 0,794 73,245 22,192 19,777 19,628 19,683 19,796 19,592 19,486 19,605 19,706 57,290
158,250 0,217 0,741 0,969 0,005 0,496 0,226 0,795 73,308 22,202 19,795 19,645 19,703 19,799 19,593 19,460 19,615 19,708 57,277
158,750 0,217 0,742 0,965 0,054 -0,010 0,226 0,794 73,283 22,205 20,019 19,771 19,682 19,796 19,600 19,309 19,798 19,710 57,271
159,250 0,218 0,745 0,961 -0,028 -0,030 0,222 0,793 73,225 22,140 20,088 19,937 19,671 19,780 19,603 19,385 19,883 19,709 57,283
159,750 0,217 0,746 0,971 0,040 -0,664 0,223 0,793 73,177 22,192 20,140 20,028 19,706 19,779 19,609 19,605 19,942 19,709 57,294
160,250 0,216 0,742 0,970 0,040 -0,532 0,226 0,792 73,218 22,166 20,167 20,055 19,700 19,781 19,615 19,682 19,973 19,712 57,299
160,750 0,217 0,740 0,970 0,001 -0,011 0,229 0,793 73,189 22,195 20,189 20,092 19,685 19,777 19,647 19,589 20,008 19,713 57,304
161,250 0,217 0,733 0,972 0,090 -0,568 0,238 0,792 73,147 22,241 20,215 20,111 19,695 19,770 19,655 19,545 20,041 19,710 57,319
161,750 0,217 0,723 0,972 -0,039 -0,011 0,241 0,792 73,148 22,232 20,235 20,136 19,699 19,765 19,692 19,506 20,056 19,710 57,305
162,250 0,216 0,728 0,974 0,089 0,684 0,234 0,792 73,268 22,245 20,250 20,162 19,694 19,762 19,712 19,465 20,068 19,706 57,320
162,750 0,215 0,737 0,971 0,038 -0,029 0,229 0,791 73,419 22,265 20,258 20,175 19,683 19,760 19,751 19,425 20,098 19,707 57,320
163,250 0,216 0,743 0,971 0,117 0,815 0,225 0,791 73,374 22,285 20,280 20,192 19,689 19,751 19,803 19,432 20,122 19,713 57,286
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°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,256 53,652 71,170 0,427 0,437 8698,934 8787,143 90,815 13,951 6,353 3,306 39,172 8,080 25,065 2025-03-05 11:58
39,263 53,673 71,197 0,427 0,437 8709,477 8786,868 96,558 14,252 6,093 0,147 39,037 8,066 24,971 2025-03-05 11:58
39,267 53,692 71,210 0,427 0,437 8728,531 8786,887 103,458 14,120 6,199 -1,487 39,017 8,064 24,971 2025-03-05 11:59
39,275 53,696 71,236 0,427 0,438 8732,579 8799,600 109,125 14,150 6,155 2,468 38,934 8,055 24,971 2025-03-05 11:59
39,277 53,708 71,287 0,427 0,438 8735,877 8830,564 102,169 14,020 6,332 3,644 39,017 8,064 24,971 2025-03-05 12:00
39,286 53,729 71,307 0,427 0,437 8747,984 8808,828 116,032 13,917 6,403 1,786 38,898 8,052 24,971 2025-03-05 12:00
39,280 53,737 71,307 0,427 0,438 8751,532 8818,531 99,470 14,121 6,249 -0,434 38,988 8,061 24,846 2025-03-05 12:01
39,295 53,767 71,375 0,427 0,438 8761,683 8835,810 118,756 13,914 6,437 0,417 39,123 8,075 24,846 2025-03-05 12:01
39,297 53,776 71,392 0,427 0,438 8767,314 8838,411 128,381 13,805 6,510 -0,136 38,984 8,061 24,846 2025-03-05 12:02
39,297 53,798 71,421 0,427 0,438 8761,925 8848,756 124,677 13,898 6,434 -0,896 39,154 8,078 24,846 2025-03-05 12:02
39,310 53,829 71,448 0,427 0,438 8776,095 8848,416 143,081 14,154 6,185 2,020 38,912 8,053 24,846 2025-03-05 12:03
39,313 53,840 71,475 0,428 0,438 8788,483 8856,567 156,281 14,213 6,090 2,430 38,762 8,038 24,846 2025-03-05 12:03
39,321 53,841 71,501 0,427 0,438 8781,670 8859,765 131,984 13,911 6,494 0,625 38,724 8,034 24,752 2025-03-05 12:04
39,329 53,863 71,528 0,427 0,438 8792,393 8863,766 116,241 13,496 6,844 4,295 38,844 8,046 24,752 2025-03-05 12:04
39,333 53,886 71,534 0,427 0,438 8799,828 8860,960 113,517 13,387 6,917 4,071 39,119 8,075 24,752 2025-03-05 12:05
39,331 53,890 71,544 0,427 0,438 8813,780 8866,495 112,078 13,374 6,964 -2,963 38,962 8,058 24,752 2025-03-05 12:05
39,341 53,902 71,573 0,427 0,438 8796,579 8875,495 108,486 13,319 6,982 0,254 38,605 8,021 24,750 2025-03-05 12:06
39,340 53,918 71,586 0,427 0,438 8817,574 8863,392 112,075 13,410 6,949 0,642 38,700 8,031 24,752 2025-03-05 12:06
39,339 53,928 71,596 0,427 0,438 8820,094 8872,843 97,576 13,454 6,864 2,568 38,673 8,028 24,658 2025-03-05 12:07
39,344 53,945 71,617 0,427 0,438 8825,716 8874,109 104,070 13,513 6,817 -1,211 38,604 8,021 24,658 2025-03-05 12:07
39,349 53,948 71,611 0,427 0,438 8819,357 8872,280 112,266 13,502 6,839 -0,075 38,591 8,020 24,658 2025-03-05 12:08
39,347 53,962 71,649 0,427 0,438 8827,863 8872,530 118,124 13,429 6,869 1,434 38,664 8,027 24,565 2025-03-05 12:08
39,339 53,970 71,678 0,427 0,438 8826,399 8886,923 116,046 13,543 6,787 0,207 38,918 8,054 24,658 2025-03-05 12:09
39,331 53,973 71,650 0,427 0,437 8824,400 8864,439 116,206 13,551 6,769 2,143 38,386 7,999 24,565 2025-03-05 12:09
39,315 53,980 71,671 0,427 0,438 8840,524 8884,473 115,390 13,677 6,659 -1,106 38,643 8,025 24,565 2025-03-05 12:10
39,315 53,988 71,704 0,427 0,438 8840,567 8890,221 108,500 13,633 6,678 1,588 38,723 8,034 24,565 2025-03-05 12:10
39,311 53,991 71,695 0,427 0,438 8848,633 8889,196 108,701 13,540 6,776 1,599 38,971 8,059 24,471 2025-03-05 12:11
39,317 53,989 71,728 0,427 0,438 8847,541 8908,657 115,629 13,491 6,864 0,054 38,644 8,025 24,564 2025-03-05 12:11
39,309 53,988 71,737 0,427 0,438 8860,069 8910,631 120,845 13,233 7,140 3,592 38,766 8,038 24,471 2025-03-05 12:12
39,308 53,992 71,729 0,427 0,438 8856,796 8905,918 113,117 13,093 7,230 -1,555 38,850 8,047 24,471 2025-03-05 12:12
39,304 54,002 71,748 0,427 0,438 8870,254 8910,574 104,515 13,284 7,020 3,575 39,004 8,063 24,471 2025-03-05 12:13
39,278 53,989 71,728 0,427 0,438 8875,419 8903,052 103,910 13,444 6,856 1,524 38,739 8,035 24,346 2025-03-05 12:13
39,277 54,003 71,768 0,427 0,438 8860,608 8912,720 105,359 13,614 6,738 4,699 38,847 8,046 24,471 2025-03-05 12:14
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163,750 0,216 0,744 0,964 0,004 -0,010 0,223 0,792 73,440 22,275 20,295 20,211 19,683 19,760 19,831 19,405 20,139 19,708 57,307
164,250 0,216 0,744 0,967 0,113 -0,010 0,227 0,790 73,350 22,281 20,321 20,233 19,702 19,762 19,893 19,435 20,174 19,715 57,323
164,750 0,218 0,735 0,968 0,013 -0,009 0,232 0,790 73,341 22,287 20,323 20,255 19,704 19,765 19,945 19,444 20,198 19,714 57,333
165,250 0,217 0,735 0,965 0,017 -0,948 0,233 0,790 73,429 22,287 20,343 20,270 19,715 19,770 20,005 19,463 20,206 19,716 57,324
165,750 0,218 0,728 0,968 0,058 0,579 0,239 0,790 73,547 22,261 20,346 20,270 19,694 19,768 20,063 19,470 20,220 19,707 57,322
166,250 0,218 0,729 0,967 0,041 -0,011 0,238 0,790 73,463 22,254 20,365 20,297 19,702 19,760 20,143 19,471 20,229 19,712 57,329
166,750 0,218 0,724 0,966 0,022 -0,545 0,242 0,789 73,463 22,219 20,371 20,303 19,710 19,763 20,220 19,489 20,258 19,715 57,313
167,250 0,218 0,727 0,969 0,049 -0,027 0,236 0,789 73,524 22,223 20,387 20,322 19,706 19,772 20,302 19,509 20,270 19,713 57,314
167,750 0,218 0,733 0,965 0,006 -0,010 0,234 0,788 73,578 22,213 20,391 20,325 19,718 19,782 20,381 19,502 20,294 19,711 57,335
168,250 0,218 0,730 0,968 -0,011 -0,010 0,237 0,788 73,536 22,247 20,414 20,348 19,699 19,766 20,484 19,527 20,321 19,716 57,298
168,750 0,219 0,729 0,971 0,113 -0,011 0,236 0,788 73,544 22,245 20,422 20,361 19,710 19,760 20,571 19,532 20,331 19,714 57,326
169,250 0,219 0,732 0,960 0,007 -0,746 0,233 0,788 73,582 22,267 20,440 20,378 19,696 19,774 20,666 19,549 20,357 19,718 57,287
169,750 0,219 0,733 0,967 0,047 -0,011 0,234 0,787 73,586 22,262 20,453 20,389 19,714 19,756 20,767 19,571 20,376 19,715 57,262
170,250 0,219 0,736 0,972 0,040 -0,010 0,227 0,787 73,650 22,266 20,475 20,409 19,715 19,764 20,870 19,587 20,385 19,716 57,272
170,750 0,219 0,747 0,966 -0,003 0,749 0,220 0,787 73,685 22,273 20,479 20,417 19,710 19,768 20,975 19,583 20,399 19,715 57,276
171,250 0,221 0,752 0,963 -0,023 -0,010 0,219 0,787 73,694 22,216 20,483 20,420 19,697 19,759 21,090 19,610 20,399 19,718 57,277
171,750 0,222 0,742 0,968 0,064 -0,698 0,226 0,786 73,741 22,268 20,511 20,431 19,706 19,771 21,205 19,629 20,435 19,722 57,287
172,250 0,219 0,742 0,965 0,030 -0,656 0,225 0,786 73,668 22,243 20,529 20,442 19,716 19,765 21,323 19,646 20,442 19,724 57,269
172,750 0,219 0,742 0,967 0,027 -0,010 0,229 0,785 73,655 22,221 20,532 20,448 19,706 19,758 21,438 19,646 20,441 19,719 57,282
173,250 0,222 0,734 0,967 -0,007 -0,028 0,234 0,785 73,669 22,252 20,550 20,457 19,718 19,766 21,562 19,659 20,461 19,720 57,267
173,750 0,223 0,730 0,971 -0,029 -0,028 0,238 0,785 73,707 22,250 20,563 20,474 19,723 19,781 21,689 19,680 20,470 19,724 57,275
174,250 0,225 0,728 0,966 -0,016 -0,733 0,238 0,785 73,582 22,223 20,577 20,487 19,732 19,774 21,827 19,698 20,491 19,724 57,267
174,750 0,224 0,726 0,970 0,004 -0,010 0,241 0,785 73,646 22,247 20,594 20,489 19,732 19,764 21,951 19,709 20,474 19,722 57,270
175,250 0,220 0,726 0,968 -0,010 0,995 0,237 0,784 73,683 22,243 20,594 20,493 19,725 19,781 22,085 19,727 20,486 19,723 57,276
175,750 0,217 0,736 0,968 -0,070 0,611 0,231 0,784 73,611 22,274 20,602 20,496 19,703 19,770 22,204 19,731 20,484 19,718 57,264
176,250 0,218 0,732 0,968 0,038 0,510 0,237 0,784 73,658 22,293 20,624 20,515 19,726 19,780 22,351 19,748 20,489 19,724 57,275
176,750 0,217 0,730 0,967 0,034 -0,171 0,235 0,784 73,610 22,269 20,623 20,522 19,707 19,744 22,486 19,771 20,496 19,718 57,258
177,250 0,218 0,728 0,961 -0,055 -0,011 0,242 0,784 73,636 22,236 20,639 20,524 19,712 19,779 22,640 19,795 20,505 19,722 57,270
177,750 0,217 0,722 0,961 -0,021 0,657 0,242 0,783 73,606 22,231 20,651 20,542 19,730 19,774 22,765 19,812 20,510 19,722 57,267
178,250 0,217 0,724 0,964 0,130 -0,010 0,243 0,782 73,709 22,309 20,675 20,569 19,721 19,783 22,911 19,827 20,523 19,728 57,248
178,750 0,218 0,717 0,964 0,066 -0,010 0,249 0,782 73,733 22,334 20,684 20,571 19,731 19,778 23,044 19,852 20,540 19,727 57,252
179,250 0,218 0,712 0,969 -0,045 -0,011 0,253 0,782 73,600 22,313 20,698 20,568 19,740 19,776 23,198 19,862 20,530 19,725 57,203
179,750 0,219 0,710 0,969 0,061 -0,011 0,257 0,782 73,518 22,312 20,711 20,584 19,738 19,772 23,344 19,887 20,540 19,731 57,254
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Measure-

ment 
time

Minutes
163,750
164,250
164,750
165,250
165,750
166,250
166,750
167,250
167,750
168,250
168,750
169,250
169,750
170,250
170,750
171,250
171,750
172,250
172,750
173,250
173,750
174,250
174,750
175,250
175,750
176,250
176,750
177,250
177,750
178,250
178,750
179,250
179,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,264 54,003 71,802 0,427 0,438 8880,062 8937,474 105,355 13,601 6,704 0,161 38,511 8,012 24,471 2025-03-05 12:14
39,257 54,002 71,760 0,427 0,438 8884,837 8914,271 117,721 13,565 6,824 4,524 38,628 8,024 24,346 2025-03-05 12:15
39,249 54,010 71,793 0,427 0,438 8894,627 8929,762 119,705 13,340 6,973 0,500 38,767 8,038 24,346 2025-03-05 12:15
39,244 54,004 71,792 0,427 0,438 8897,387 8926,944 115,205 13,344 7,000 0,663 38,631 8,024 24,346 2025-03-05 12:16
39,228 54,002 71,820 0,427 0,438 8895,166 8942,304 122,203 13,157 7,165 2,328 38,751 8,036 24,346 2025-03-05 12:16
39,230 54,010 71,817 0,426 0,438 8896,180 8945,880 121,929 13,240 7,129 1,630 38,665 8,028 24,346 2025-03-05 12:17
39,224 54,008 71,823 0,427 0,438 8893,814 8943,021 121,918 13,072 7,255 0,877 38,596 8,020 24,253 2025-03-05 12:17
39,218 54,019 71,791 0,427 0,438 8895,833 8923,127 118,982 13,219 7,089 1,972 38,865 8,048 24,346 2025-03-05 12:18
39,203 54,022 71,848 0,427 0,438 8916,267 8945,498 119,833 13,333 7,018 0,221 38,523 8,013 24,253 2025-03-05 12:18
39,171 54,009 71,852 0,427 0,438 8916,120 8956,494 119,990 13,247 7,105 -0,455 38,752 8,037 24,253 2025-03-05 12:19
39,144 54,004 71,836 0,427 0,438 8940,533 8953,249 127,373 13,230 7,088 4,534 38,794 8,041 24,253 2025-03-05 12:19
39,133 53,996 71,812 0,427 0,438 8924,159 8942,066 126,727 13,321 6,978 0,268 38,442 8,004 24,253 2025-03-05 12:20
39,111 53,991 71,810 0,426 0,438 8915,908 8954,353 127,783 13,300 7,015 1,885 38,871 8,049 24,159 2025-03-05 12:20
39,095 53,996 71,837 0,426 0,438 8933,557 8960,602 123,367 13,460 6,820 1,584 38,612 8,022 24,253 2025-03-05 12:21
39,078 53,988 71,799 0,426 0,439 8934,581 8957,463 132,814 13,692 6,600 -0,103 38,548 8,015 24,165 2025-03-05 12:21
39,065 53,982 71,820 0,427 0,439 8952,805 8970,620 136,619 13,796 6,575 -0,915 38,548 8,015 24,159 2025-03-05 12:22
39,058 53,976 71,822 0,427 0,439 8962,043 8973,056 144,144 13,538 6,794 2,554 38,731 8,034 24,065 2025-03-05 12:22
39,056 53,975 71,835 0,426 0,438 8934,887 8975,422 124,833 13,557 6,752 1,212 38,564 8,017 24,065 2025-03-05 12:23
39,034 53,966 71,848 0,426 0,438 8959,000 8984,017 133,019 13,505 6,865 1,092 38,534 8,014 24,065 2025-03-05 12:23
39,032 53,972 71,832 0,426 0,438 8946,645 8974,110 141,629 13,343 7,016 -0,264 38,819 8,044 24,066 2025-03-05 12:24
39,018 53,964 71,849 0,426 0,438 8964,928 8985,281 155,266 13,200 7,153 -1,159 38,904 8,052 24,065 2025-03-05 12:24
39,013 53,959 71,839 0,426 0,438 8960,235 8980,485 158,206 13,241 7,138 -0,623 38,731 8,034 24,065 2025-03-05 12:25
39,015 53,963 71,833 0,426 0,438 8956,640 8983,557 150,030 13,129 7,218 0,144 38,776 8,039 24,065 2025-03-05 12:25
39,016 53,961 71,845 0,426 0,438 8962,331 8984,696 129,475 13,178 7,116 -0,418 38,650 8,026 23,971 2025-03-05 12:26
39,014 53,961 71,862 0,426 0,438 8951,724 8997,007 110,175 13,450 6,928 -2,788 38,831 8,045 23,971 2025-03-05 12:26
39,021 53,972 71,854 0,426 0,438 8961,534 8984,449 121,074 13,274 7,103 1,529 38,622 8,023 24,065 2025-03-05 12:27
39,014 53,965 71,849 0,426 0,438 8953,437 8983,631 112,047 13,294 7,053 1,351 38,677 8,029 23,971 2025-03-05 12:27
39,023 53,965 71,851 0,426 0,438 8948,325 8984,310 125,274 13,103 7,257 -2,211 38,561 8,017 23,971 2025-03-05 12:28
39,018 53,969 71,849 0,426 0,438 8957,050 8980,823 116,025 13,060 7,275 -0,843 38,333 7,993 23,847 2025-03-05 12:28
39,021 53,969 71,831 0,426 0,439 8945,404 8982,529 114,118 13,104 7,279 5,187 38,647 8,026 23,846 2025-03-05 12:29
39,017 53,969 71,826 0,426 0,439 8943,600 8980,059 119,392 12,901 7,457 2,639 38,768 8,038 23,846 2025-03-05 12:29
39,015 53,968 71,828 0,426 0,438 8924,865 8974,983 122,544 12,780 7,585 -1,800 38,841 8,046 23,846 2025-03-05 12:30
39,011 53,975 71,803 0,425 0,439 8942,011 8967,268 133,825 12,720 7,718 2,445 38,871 8,049 23,846 2025-03-05 12:30
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
180,250 0,223 0,699 0,972 0,008 -0,010 0,264 0,782 73,523 22,292 20,722 20,584 19,749 19,790 23,477 19,906 20,552 19,725 57,259
180,750 0,221 0,699 0,964 0,004 -0,010 0,261 0,782 73,534 22,300 20,719 20,591 19,739 19,773 23,642 19,929 20,547 19,722 57,254
181,250 0,219 0,707 0,970 0,039 -0,010 0,257 0,781 73,437 22,282 20,716 20,585 19,728 19,774 23,782 19,947 20,548 19,726 57,267
181,750 0,225 0,701 0,969 -0,057 -0,010 0,263 0,780 73,473 22,279 20,728 20,604 19,738 19,789 23,942 19,974 20,569 19,727 57,273
182,250 0,221 0,700 0,971 0,015 0,062 0,260 0,780 73,516 22,252 20,747 20,598 19,746 19,780 24,073 19,985 20,563 19,727 57,252
182,750 0,220 0,703 0,967 0,074 -0,662 0,260 0,780 73,573 22,220 20,751 20,607 19,742 19,792 24,226 20,006 20,560 19,729 57,256
183,250 0,220 0,701 0,966 0,009 -0,010 0,262 0,780 73,598 22,210 20,749 20,608 19,737 19,778 24,372 20,036 20,568 19,729 57,263
183,750 0,220 0,702 0,964 0,020 -0,028 0,260 0,780 73,542 22,162 20,741 20,610 19,749 19,782 24,514 20,049 20,561 19,725 57,254
184,250 0,219 0,703 0,963 0,082 0,721 0,261 0,780 73,465 22,178 20,746 20,601 19,749 19,782 24,664 20,067 20,559 19,724 57,253
184,750 0,220 0,699 0,968 -0,009 -0,010 0,264 0,779 73,546 22,180 20,749 20,604 19,743 19,774 24,806 20,079 20,578 19,724 57,245
185,250 0,220 0,696 0,965 0,056 -0,011 0,265 0,779 73,627 22,207 20,770 20,623 19,769 19,796 24,961 20,109 20,581 19,732 57,217
185,750 0,218 0,703 0,965 0,062 -0,010 0,257 0,779 73,689 22,184 20,761 20,608 19,740 19,782 25,088 20,135 20,580 19,729 57,238
186,250 0,218 0,709 0,970 -0,019 0,649 0,256 0,779 73,596 22,207 20,767 20,617 19,734 19,782 25,232 20,128 20,588 19,731 57,221
186,750 0,219 0,706 0,974 0,002 -0,030 0,255 0,779 73,560 22,190 20,785 20,636 19,783 19,804 25,381 20,156 20,603 19,734 57,222
187,250 0,218 0,708 0,974 0,050 -0,030 0,257 0,779 73,523 22,055 20,767 20,612 19,752 19,782 25,514 20,192 20,567 19,730 57,212
187,750 0,221 0,701 0,972 0,002 -0,515 0,261 0,778 73,539 22,153 20,791 20,632 19,776 19,805 25,657 20,202 20,592 19,740 57,205
188,250 0,219 0,703 0,964 0,043 -0,010 0,260 0,777 73,609 22,115 20,796 20,648 19,793 19,803 25,794 20,221 20,587 19,740 57,170
188,750 0,221 0,700 0,970 -0,022 -0,011 0,262 0,778 73,729 22,089 20,774 20,616 19,742 19,785 25,932 20,236 20,577 19,734 57,185
189,250 0,221 0,703 0,970 0,014 0,634 0,256 0,777 73,751 22,190 20,784 20,622 19,750 19,786 26,068 20,253 20,587 19,736 57,201
189,750 0,219 0,711 0,974 0,026 -0,656 0,250 0,777 73,709 22,162 20,791 20,640 19,776 19,794 26,214 20,269 20,595 19,738 57,184
190,250 0,219 0,715 0,969 -0,052 -0,011 0,250 0,777 73,660 22,164 20,793 20,636 19,777 19,806 26,341 20,293 20,597 19,738 57,165
190,750 0,222 0,711 0,969 0,052 -0,011 0,254 0,776 73,607 22,198 20,788 20,628 19,764 19,789 26,469 20,307 20,603 19,736 57,147
191,250 0,221 0,706 0,966 0,149 0,501 0,258 0,776 73,560 22,200 20,802 20,657 19,794 19,805 26,601 20,339 20,605 19,743 57,118
191,750 0,222 0,702 0,966 0,109 0,584 0,259 0,776 73,611 22,213 20,801 20,639 19,803 19,810 26,742 20,354 20,599 19,740 57,145
192,250 0,219 0,704 0,968 -0,010 -0,695 0,258 0,776 73,535 22,165 20,792 20,644 19,772 19,800 26,861 20,360 20,590 19,739 57,127
192,750 0,219 0,701 0,973 -0,037 -0,817 0,262 0,776 73,528 22,197 20,804 20,652 19,787 19,805 27,001 20,389 20,598 19,740 57,134
193,250 0,219 0,704 0,964 0,026 -0,724 0,258 0,776 73,542 22,212 20,789 20,652 19,758 19,807 27,105 20,397 20,578 19,738 57,116
193,750 0,222 0,705 0,967 0,052 -0,010 0,257 0,776 73,650 22,220 20,791 20,663 19,777 19,803 27,247 20,419 20,603 19,738 57,121
194,250 0,218 0,712 0,972 0,039 0,643 0,251 0,776 73,670 22,254 20,810 20,652 19,772 19,801 27,358 20,427 20,594 19,738 57,130
194,750 0,218 0,714 0,975 0,087 0,491 0,252 0,773 73,592 22,226 20,806 20,671 19,814 19,828 27,493 20,449 20,601 19,740 57,136
195,250 0,219 0,709 0,968 -0,016 -0,516 0,254 0,773 73,555 22,208 20,808 20,651 19,800 19,822 27,608 20,466 20,594 19,745 57,132
195,750 0,221 0,710 0,973 0,031 -0,011 0,255 0,773 73,575 22,217 20,827 20,675 19,801 19,824 27,728 20,503 20,583 19,744 57,148
196,250 0,224 0,711 0,967 0,093 -0,011 0,250 0,773 73,627 22,263 20,817 20,680 19,799 19,818 27,852 20,497 20,598 19,747 57,136
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Measure-

ment 
time

Minutes
180,250
180,750
181,250
181,750
182,250
182,750
183,250
183,750
184,250
184,750
185,250
185,750
186,250
186,750
187,250
187,750
188,250
188,750
189,250
189,750
190,250
190,750
191,250
191,750
192,250
192,750
193,250
193,750
194,250
194,750
195,250
195,750
196,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
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boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,007 53,964 71,792 0,426 0,438 8958,701 8958,151 149,756 12,444 7,933 0,323 38,974 8,060 23,846 2025-03-05 12:31
39,021 53,956 71,800 0,426 0,438 8949,035 8962,400 136,240 12,510 7,826 0,155 38,508 8,011 23,846 2025-03-05 12:31
39,037 53,945 71,779 0,426 0,438 8947,918 8950,794 129,583 12,708 7,698 1,549 38,792 8,041 23,846 2025-03-05 12:32
39,052 53,945 71,775 0,426 0,438 8939,381 8956,916 166,238 12,456 7,884 -2,278 38,728 8,034 23,753 2025-03-05 12:32
39,070 53,947 71,757 0,426 0,438 8928,295 8942,917 137,456 12,546 7,804 0,600 38,753 8,037 23,753 2025-03-05 12:33
39,084 53,952 71,750 0,426 0,438 8923,448 8941,913 133,676 12,571 7,791 2,961 38,573 8,018 23,753 2025-03-05 12:33
39,086 53,954 71,741 0,426 0,438 8919,258 8933,544 133,234 12,509 7,858 0,357 38,604 8,021 23,753 2025-03-05 12:34
39,092 53,961 71,731 0,426 0,438 8909,823 8918,571 128,836 12,566 7,788 0,807 38,572 8,018 23,753 2025-03-05 12:34
39,100 53,959 71,723 0,426 0,438 8903,803 8914,564 123,374 12,571 7,829 3,282 38,521 8,013 23,753 2025-03-05 12:35
39,098 53,949 71,710 0,426 0,438 8906,134 8914,159 133,651 12,456 7,926 -0,380 38,682 8,029 23,659 2025-03-05 12:35
39,106 53,941 71,679 0,426 0,438 8893,405 8904,348 131,157 12,357 7,965 2,251 38,543 8,015 23,659 2025-03-05 12:36
39,114 53,936 71,683 0,426 0,438 8897,948 8908,763 121,706 12,629 7,716 2,487 38,631 8,024 23,753 2025-03-05 12:36
39,116 53,926 71,661 0,426 0,438 8896,048 8905,153 129,277 12,702 7,685 -0,777 38,755 8,037 23,659 2025-03-05 12:37
39,125 53,926 71,637 0,426 0,438 8885,291 8895,092 121,390 12,669 7,654 0,070 39,096 8,072 23,659 2025-03-05 12:37
39,131 53,919 71,617 0,426 0,438 8885,458 8885,726 128,176 12,665 7,717 1,990 39,017 8,064 23,659 2025-03-05 12:38
39,131 53,921 71,603 0,426 0,438 8882,682 8882,215 137,870 12,521 7,825 0,088 38,914 8,053 23,565 2025-03-05 12:38
39,136 53,911 71,592 0,426 0,438 8861,060 8871,129 124,625 12,601 7,789 1,739 38,443 8,004 23,565 2025-03-05 12:39
39,134 53,902 71,567 0,426 0,438 8870,598 8869,016 146,674 12,503 7,855 -0,896 38,843 8,046 23,565 2025-03-05 12:39
39,145 53,894 71,564 0,426 0,438 8870,758 8868,709 137,797 12,640 7,677 0,570 38,883 8,050 23,565 2025-03-05 12:40
39,144 53,890 71,521 0,426 0,437 8863,163 8843,799 122,943 12,801 7,500 1,030 39,024 8,065 23,565 2025-03-05 12:40
39,140 53,884 71,528 0,427 0,438 8868,035 8855,908 130,719 12,859 7,488 -2,094 38,630 8,024 23,565 2025-03-05 12:41
39,142 53,869 71,515 0,427 0,438 8850,383 8859,940 148,554 12,734 7,635 2,062 38,681 8,029 23,471 2025-03-05 12:41
39,147 53,865 71,491 0,427 0,438 8839,440 8855,680 134,214 12,659 7,733 5,979 38,539 8,014 23,471 2025-03-05 12:42
39,152 53,862 71,496 0,427 0,438 8850,020 8861,035 144,996 12,560 7,783 4,368 38,679 8,029 23,471 2025-03-05 12:42
39,154 53,858 71,477 0,427 0,438 8837,863 8857,003 128,228 12,634 7,744 -0,402 38,897 8,052 23,471 2025-03-05 12:43
39,157 53,857 71,469 0,426 0,438 8832,545 8840,833 127,581 12,481 7,855 -1,498 38,895 8,051 23,471 2025-03-05 12:43
39,150 53,845 71,444 0,426 0,438 8827,697 8842,181 132,553 12,639 7,726 1,027 38,704 8,032 23,471 2025-03-05 12:44
39,164 53,843 71,431 0,427 0,438 8827,691 8835,468 143,318 12,596 7,699 2,064 38,728 8,034 23,471 2025-03-05 12:44
39,192 53,847 71,436 0,427 0,438 8826,762 8835,295 120,448 12,796 7,527 1,549 39,020 8,064 23,471 2025-03-05 12:45
39,213 53,841 71,411 0,427 0,438 8813,498 8822,459 126,751 12,815 7,570 3,482 38,864 8,048 23,343 2025-03-05 12:45
39,232 53,845 71,445 0,427 0,438 8798,607 8842,865 130,941 12,732 7,618 -0,639 38,869 8,049 23,344 2025-03-05 12:46
39,254 53,854 71,380 0,426 0,438 8794,677 8804,574 152,970 12,729 7,637 1,254 38,947 8,057 23,344 2025-03-05 12:46
39,267 53,861 71,358 0,426 0,438 8781,597 8788,366 154,436 12,829 7,491 3,733 38,632 8,024 23,344 2025-03-05 12:47
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196,750 0,221 0,722 0,972 -0,004 -0,010 0,243 0,773 73,551 22,305 20,827 20,690 19,777 19,807 27,968 20,528 20,603 19,745 57,134
197,250 0,221 0,721 0,973 0,021 -0,757 0,247 0,773 73,540 22,168 20,820 20,671 19,787 19,811 28,085 20,539 20,604 19,741 57,120
197,750 0,222 0,712 0,973 -0,017 -0,708 0,255 0,772 73,551 22,225 20,829 20,675 19,791 19,822 28,198 20,555 20,607 19,748 57,133
198,250 0,222 0,707 0,974 0,033 0,745 0,254 0,772 73,551 22,194 20,827 20,669 19,786 19,817 28,314 20,561 20,611 19,744 57,113
198,750 0,221 0,716 0,975 0,050 -0,765 0,248 0,772 73,649 22,235 20,838 20,690 19,805 19,825 28,429 20,593 20,614 19,748 57,109
199,250 0,222 0,714 0,968 0,085 -0,580 0,252 0,772 73,597 22,185 20,846 20,678 19,794 19,829 28,547 20,612 20,604 19,755 57,064
199,750 0,221 0,711 0,966 0,035 -0,011 0,254 0,771 73,561 22,198 20,844 20,680 19,801 19,832 28,649 20,622 20,599 19,745 57,111
200,250 0,221 0,707 0,968 0,026 0,712 0,256 0,772 73,505 22,170 20,821 20,679 19,801 19,825 28,757 20,635 20,585 19,746 57,090
200,750 0,222 0,708 0,966 0,048 -0,549 0,253 0,771 73,490 22,132 20,825 20,661 19,807 19,817 28,855 20,641 20,590 19,742 57,088
201,250 0,221 0,714 0,970 -0,026 -0,648 0,251 0,771 73,442 22,171 20,830 20,661 19,826 19,838 28,971 20,671 20,600 19,746 57,084
201,750 0,223 0,708 0,973 0,113 -0,011 0,257 0,770 73,534 22,168 20,838 20,677 19,832 19,834 29,064 20,680 20,595 19,748 57,099
202,250 0,222 0,706 0,973 0,084 -0,529 0,258 0,771 73,545 22,179 20,841 20,673 19,819 19,837 29,171 20,701 20,607 19,746 57,075
202,750 0,221 0,707 0,977 0,031 -0,792 0,254 0,771 73,475 22,174 20,841 20,676 19,827 19,832 29,259 20,716 20,603 19,746 57,064
203,250 0,223 0,709 0,971 0,042 1,279 0,254 0,770 73,485 22,157 20,834 20,674 19,821 19,837 29,357 20,729 20,613 19,746 57,051
203,750 0,221 0,711 0,974 -0,024 -0,898 0,253 0,769 73,473 22,155 20,848 20,677 19,841 19,830 29,442 20,742 20,606 19,749 57,040
204,250 0,222 0,707 0,968 0,050 0,669 0,258 0,769 73,363 22,162 20,818 20,662 19,819 19,844 29,545 20,756 20,590 19,747 57,027
204,750 0,224 0,697 0,970 0,125 -0,011 0,266 0,769 73,338 22,133 20,825 20,677 19,817 19,839 29,630 20,782 20,589 19,749 57,013
205,250 0,222 0,690 0,976 0,024 -0,046 0,271 0,769 73,319 22,153 20,821 20,675 19,820 19,842 29,724 20,791 20,589 19,748 56,995
205,750 0,221 0,690 0,976 0,119 -0,011 0,270 0,768 73,275 22,137 20,812 20,661 19,824 19,838 29,828 20,810 20,595 19,750 56,994
206,250 0,222 0,691 0,975 0,061 -0,723 0,269 0,769 73,297 22,131 20,814 20,665 19,805 19,831 29,910 20,821 20,586 19,748 56,988
206,750 0,220 0,692 0,971 -0,039 0,636 0,268 0,768 73,338 22,094 20,818 20,675 19,835 19,835 29,990 20,844 20,588 19,751 56,996
207,250 0,221 0,694 0,967 0,002 -0,642 0,266 0,768 73,274 22,103 20,814 20,669 19,822 19,834 30,086 20,855 20,571 19,749 56,959
207,750 0,222 0,695 0,971 -0,006 -0,010 0,266 0,768 73,266 22,135 20,808 20,666 19,829 19,834 30,160 20,864 20,582 19,746 56,962
208,250 0,224 0,692 0,967 0,056 -0,010 0,270 0,767 73,230 22,145 20,801 20,678 19,837 19,847 30,244 20,876 20,598 19,752 56,956
208,750 0,224 0,689 0,971 0,043 -0,027 0,273 0,768 73,222 22,125 20,810 20,682 19,828 19,844 30,323 20,895 20,607 19,750 56,919
209,250 0,225 0,687 0,971 0,025 -0,587 0,272 0,767 73,215 22,212 20,816 20,687 19,835 19,844 30,408 20,907 20,616 19,752 56,937
209,750 0,223 0,693 0,973 0,079 -0,011 0,266 0,768 73,197 22,210 20,825 20,683 19,829 19,852 30,481 20,919 20,617 19,752 56,912
210,250 0,223 0,696 0,969 0,014 -0,011 0,265 0,768 73,166 22,214 20,821 20,690 19,841 19,853 30,557 20,938 20,623 19,753 56,905
210,750 0,225 0,693 0,973 0,008 -0,011 0,268 0,767 73,123 22,184 20,827 20,695 19,850 19,857 30,629 20,961 20,623 19,754 56,874
211,250 0,226 0,692 0,970 0,025 -0,029 0,268 0,765 73,152 22,225 20,831 20,695 19,845 19,849 30,708 20,970 20,622 19,751 56,874
211,750 0,225 0,689 0,973 -0,016 -0,027 0,273 0,765 73,080 22,199 20,833 20,710 19,847 19,847 30,780 20,977 20,623 19,751 56,843
212,250 0,227 0,684 0,972 -0,012 0,593 0,276 0,766 72,934 22,077 20,642 20,533 19,675 19,664 -41,583 20,843 20,427 19,563 56,892
212,750 0,226 0,679 0,975 0,026 -0,030 0,283 0,765 73,070 22,238 20,830 20,743 19,853 19,855 20,978 30,890 20,626 19,751 56,850
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Measure-

ment 
time

Minutes
196,750
197,250
197,750
198,250
198,750
199,250
199,750
200,250
200,750
201,250
201,750
202,250
202,750
203,250
203,750
204,250
204,750
205,250
205,750
206,250
206,750
207,250
207,750
208,250
208,750
209,250
209,750
210,250
210,750
211,250
211,750
212,250
212,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,278 53,866 71,367 0,427 0,439 8777,979 8801,892 135,552 13,082 7,298 -0,141 38,862 8,048 23,344 2025-03-05 12:47
39,282 53,866 71,342 0,427 0,438 8775,770 8784,973 136,389 13,016 7,397 0,840 38,877 8,050 23,344 2025-03-05 12:48
39,294 53,870 71,355 0,426 0,439 8768,015 8792,363 148,154 12,739 7,645 -0,699 38,963 8,058 23,250 2025-03-05 12:48
39,290 53,863 71,313 0,427 0,438 8765,192 8763,658 142,675 12,682 7,623 1,312 38,885 8,050 23,250 2025-03-05 12:49
39,299 53,870 71,342 0,426 0,438 8744,038 8775,709 141,320 12,937 7,432 2,011 39,047 8,067 23,250 2025-03-05 12:49
39,303 53,875 71,301 0,426 0,438 8723,249 8756,183 147,101 12,828 7,547 3,387 38,526 8,013 23,250 2025-03-05 12:50
39,300 53,881 71,274 0,426 0,439 8753,192 8747,506 136,417 12,745 7,617 1,396 38,788 8,040 23,156 2025-03-05 12:50
39,312 53,875 71,299 0,426 0,439 8726,918 8763,138 143,318 12,658 7,675 1,034 38,828 8,044 23,250 2025-03-05 12:51
39,309 53,876 71,276 0,426 0,438 8725,560 8745,824 144,422 12,736 7,593 1,915 38,555 8,016 23,156 2025-03-05 12:51
39,317 53,889 71,264 0,426 0,438 8721,740 8731,475 134,513 12,892 7,524 -1,039 38,731 8,034 23,156 2025-03-05 12:52
39,319 53,882 71,254 0,426 0,439 8728,665 8734,429 154,651 12,664 7,696 4,502 38,919 8,054 23,156 2025-03-05 12:52
39,297 53,883 71,245 0,426 0,438 8728,206 8726,383 146,253 12,630 7,728 3,345 38,971 8,059 23,156 2025-03-05 12:53
39,286 53,888 71,245 0,426 0,439 8721,414 8726,533 136,855 12,717 7,611 1,255 39,175 8,080 23,156 2025-03-05 12:53
39,257 53,865 71,226 0,426 0,438 8733,156 8722,312 161,385 12,697 7,627 1,696 38,939 8,056 23,063 2025-03-05 12:54
39,252 53,859 71,213 0,426 0,439 8737,831 8734,481 136,831 12,768 7,582 -0,973 39,176 8,080 23,063 2025-03-05 12:54
39,238 53,845 71,201 0,426 0,438 8731,702 8719,532 152,556 12,617 7,743 2,006 38,687 8,030 23,063 2025-03-05 12:55
39,232 53,833 71,210 0,426 0,438 8732,824 8726,088 150,048 12,372 7,980 4,988 38,994 8,062 23,063 2025-03-05 12:55
39,224 53,819 71,214 0,426 0,439 8718,886 8746,340 142,682 12,193 8,129 0,965 38,959 8,058 23,063 2025-03-05 12:56
39,222 53,813 71,170 0,426 0,439 8725,664 8730,684 141,643 12,230 8,108 4,767 39,163 8,079 22,969 2025-03-05 12:56
39,218 53,796 71,170 0,426 0,439 8727,219 8738,264 148,144 12,283 8,071 2,423 38,959 8,058 23,063 2025-03-05 12:57
39,216 53,800 71,161 0,427 0,439 8741,506 8728,165 134,729 12,321 8,035 -1,558 38,950 8,057 22,969 2025-03-05 12:57
39,210 53,782 71,135 0,426 0,439 8723,255 8730,343 138,085 12,348 7,995 0,062 38,650 8,026 22,969 2025-03-05 12:58
39,201 53,769 71,095 0,427 0,438 8730,559 8709,498 145,437 12,379 7,970 -0,251 38,764 8,038 22,969 2025-03-05 12:58
39,192 53,759 71,108 0,427 0,439 8734,668 8727,466 159,484 12,251 8,109 2,257 38,669 8,028 22,969 2025-03-05 12:59
39,184 53,746 71,068 0,426 0,439 8713,791 8710,412 159,057 12,234 8,178 1,722 38,846 8,046 22,969 2025-03-05 12:59
39,182 53,742 71,063 0,426 0,439 8721,244 8716,480 161,784 12,179 8,155 1,017 38,763 8,038 22,844 2025-03-05 13:00
39,176 53,739 71,033 0,426 0,438 8714,874 8694,800 147,734 12,378 7,969 3,150 38,778 8,039 22,969 2025-03-05 13:00
39,176 53,731 71,048 0,426 0,438 8709,977 8703,991 152,348 12,386 7,948 0,562 38,757 8,037 22,969 2025-03-05 13:01
39,164 53,716 71,019 0,426 0,438 8698,095 8698,460 172,249 12,289 8,041 0,335 38,780 8,040 22,844 2025-03-05 13:01
39,159 53,705 71,014 0,426 0,438 8698,400 8701,018 164,112 12,319 8,049 0,982 38,769 8,038 22,844 2025-03-05 13:02
39,158 53,694 70,988 0,426 0,438 8684,629 8692,709 171,996 12,159 8,196 -0,626 38,901 8,052 22,844 2025-03-05 13:02
39,138 53,687 70,953 0,426 0,439 8713,295 8693,994 170,231 12,083 8,272 -0,476 38,832 8,045 22,844 2025-03-05 13:03
39,142 53,674 70,919 0,426 0,439 8690,029 8678,827 174,153 11,885 8,489 1,038 38,959 8,058 22,844 2025-03-05 13:03
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 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
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CO 
chimney

CO2 
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temp

Flue gas at 
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filter 
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Filter temp 
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T4 outlet 
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
213,250 0,228 0,671 0,965 0,070 0,635 0,285 0,765 73,063 22,196 20,833 20,755 19,854 19,858 21,004 30,970 20,621 19,757 56,828
213,750 0,226 0,676 0,966 0,060 -0,010 0,281 0,765 73,091 22,190 20,836 20,749 19,865 19,871 21,023 31,039 20,621 19,763 56,813
214,250 0,225 0,681 0,973 0,012 -0,535 0,278 0,764 73,072 22,134 20,830 20,732 19,852 19,864 21,026 31,101 20,620 19,769 56,802
214,750 0,228 0,677 0,970 0,079 -0,615 0,283 0,764 73,002 22,142 20,832 20,729 19,846 19,865 21,040 31,178 20,621 19,772 56,788
215,250 0,227 0,674 0,969 0,041 -0,028 0,284 0,764 73,002 22,127 20,821 20,714 19,876 19,871 21,046 31,238 20,620 19,770 56,778
215,750 0,223 0,675 0,972 -0,076 0,671 0,283 0,764 72,980 22,123 20,822 20,708 19,874 19,854 21,053 31,297 20,614 19,769 56,758
216,250 0,224 0,675 0,977 0,065 -0,090 0,281 0,763 72,970 22,158 20,812 20,697 19,856 19,860 21,065 31,363 20,610 19,777 56,733
216,750 0,229 0,678 0,970 0,036 -0,011 0,282 0,763 72,938 22,100 20,809 20,697 19,861 19,867 21,080 31,434 20,607 19,778 56,723
217,250 0,229 0,675 0,971 0,011 -0,011 0,283 0,763 72,817 22,137 20,806 20,699 19,881 19,861 21,098 31,502 20,616 19,781 56,704
217,750 0,227 0,676 0,971 0,065 -0,225 0,280 0,764 72,706 22,123 20,799 20,692 19,857 19,870 21,101 31,559 20,597 19,782 56,679
218,250 0,226 0,684 0,969 0,058 -0,011 0,275 0,763 72,773 22,108 20,803 20,699 19,896 19,877 21,108 31,624 20,610 19,781 56,668
218,750 0,227 0,685 0,967 0,058 -0,011 0,273 0,763 72,730 22,060 20,803 20,688 19,874 19,875 21,128 31,671 20,602 19,785 56,650
219,250 0,227 0,684 0,971 0,039 -0,011 0,276 0,763 72,805 22,094 20,794 20,682 19,865 19,870 21,136 31,738 20,602 19,792 56,628
219,750 0,224 0,687 0,972 -0,008 -0,509 0,269 0,763 72,753 22,138 20,826 20,695 19,868 19,871 21,152 31,791 20,604 19,791 56,622
220,250 0,222 0,694 0,975 0,044 0,534 0,266 0,763 72,703 22,087 20,854 20,693 19,888 19,892 21,164 31,846 20,603 19,794 56,602
220,750 0,224 0,694 0,979 0,048 -0,766 0,269 0,762 72,771 22,169 20,867 20,696 19,888 19,889 21,173 31,909 20,602 19,795 56,590
221,250 0,226 0,687 0,978 -0,020 -0,028 0,273 0,761 72,786 22,085 20,849 20,678 19,891 19,885 21,163 31,940 20,601 19,791 56,574
221,750 0,225 0,686 0,977 -0,025 -0,011 0,274 0,761 72,714 22,068 20,860 20,684 19,891 19,889 21,192 31,992 20,589 19,797 56,567
222,250 0,227 0,682 0,976 0,078 0,569 0,280 0,761 72,744 22,107 20,854 20,691 19,872 19,880 21,203 32,039 20,591 19,799 56,553
222,750 0,228 0,675 0,972 0,058 -0,011 0,283 0,761 72,699 22,096 20,870 20,676 19,877 19,883 21,197 32,089 20,582 19,796 56,533
223,250 0,225 0,674 0,972 0,011 -0,010 0,282 0,761 72,576 22,071 20,868 20,698 19,895 19,905 21,224 32,146 20,601 19,805 56,527
223,750 0,225 0,678 0,971 0,102 -0,011 0,280 0,761 72,529 22,083 20,869 20,678 19,887 19,885 21,232 32,180 20,579 19,799 56,512
224,250 0,225 0,677 0,971 0,054 -0,010 0,281 0,761 72,483 22,066 20,849 20,674 19,878 19,884 21,231 32,212 20,568 19,796 56,492
224,750 0,224 0,679 0,976 0,089 -0,011 0,280 0,760 72,469 22,061 20,863 20,686 19,908 19,893 21,247 32,279 20,576 19,801 56,492
225,250 0,225 0,674 0,976 0,072 -0,019 0,284 0,760 72,505 22,112 20,862 20,676 19,890 19,898 21,254 32,333 20,575 19,803 56,464
225,750 0,223 0,674 0,970 0,038 -0,010 0,284 0,759 72,440 22,119 20,873 20,682 19,922 19,909 21,268 32,380 20,578 19,807 56,441
226,250 0,222 0,675 0,973 0,053 -0,555 0,282 0,760 72,433 22,073 20,867 20,681 19,913 19,910 21,266 32,414 20,577 19,807 56,416
226,750 0,222 0,679 0,970 -0,008 0,509 0,278 0,760 72,435 22,094 20,856 20,678 19,908 19,899 21,276 32,448 20,572 19,800 56,427
227,250 0,225 0,678 0,974 0,009 -1,293 0,281 0,760 72,337 22,149 20,877 20,691 19,926 19,913 21,300 32,502 20,587 19,811 56,408
227,750 0,226 0,681 0,976 -0,003 -0,011 0,275 0,760 72,302 22,102 20,868 20,693 19,914 19,910 21,309 32,533 20,572 19,806 56,399
228,250 0,227 0,685 0,967 0,015 -0,010 0,273 0,758 72,360 22,085 20,858 20,679 19,903 19,904 21,303 32,575 20,566 19,804 56,369
228,750 0,227 0,687 0,972 0,140 -0,011 0,273 0,758 72,371 22,084 20,850 20,666 19,889 19,899 21,310 32,601 20,561 19,799 56,362
229,250 0,227 0,688 0,970 0,038 0,046 0,272 0,758 72,398 22,099 20,859 20,684 19,916 19,917 21,329 32,651 20,577 19,811 56,351
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ment 
time

Minutes
213,250
213,750
214,250
214,750
215,250
215,750
216,250
216,750
217,250
217,750
218,250
218,750
219,250
219,750
220,250
220,750
221,250
221,750
222,250
222,750
223,250
223,750
224,250
224,750
225,250
225,750
226,250
226,750
227,250
227,750
228,250
228,750
229,250
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load side

T2 inlet 
boiler

T1 outlet 
boiler
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Flow boiler 
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Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,143 53,666 70,903 0,426 0,439 8679,239 8668,035 181,255 11,776 8,545 2,800 38,498 8,010 22,844 2025-03-05 13:04
39,133 53,659 70,890 0,426 0,438 8674,066 8660,369 171,040 11,917 8,415 2,411 38,631 8,024 22,750 2025-03-05 13:04
39,133 53,638 70,842 0,426 0,438 8673,849 8649,637 170,863 12,039 8,345 0,496 38,824 8,044 22,750 2025-03-05 13:05
39,125 53,629 70,822 0,426 0,438 8664,481 8642,945 190,758 11,882 8,481 3,153 39,016 8,064 22,750 2025-03-05 13:05
39,118 53,624 70,817 0,426 0,438 8665,784 8642,943 170,804 11,855 8,506 1,643 38,653 8,026 22,750 2025-03-05 13:06
39,109 53,610 70,808 0,426 0,438 8665,227 8641,568 147,716 11,889 8,490 -3,059 38,896 8,052 22,750 2025-03-05 13:06
39,100 53,588 70,745 0,426 0,439 8657,977 8629,969 168,007 11,901 8,435 2,582 39,294 8,093 22,656 2025-03-05 13:07
39,099 53,570 70,729 0,426 0,438 8655,035 8625,549 190,309 11,941 8,456 1,459 38,737 8,035 22,656 2025-03-05 13:07
39,098 53,558 70,696 0,426 0,438 8649,580 8610,025 188,913 11,867 8,481 0,429 38,873 8,049 22,750 2025-03-05 13:08
39,094 53,536 70,671 0,426 0,439 8639,677 8619,174 173,733 11,909 8,394 2,585 38,858 8,048 22,750 2025-03-05 13:08
39,090 53,534 70,650 0,426 0,439 8631,430 8610,914 170,957 12,111 8,256 2,304 38,574 8,018 22,656 2025-03-05 13:09
39,086 53,515 70,649 0,426 0,438 8615,281 8613,917 175,793 12,165 8,189 2,311 38,667 8,028 22,657 2025-03-05 13:09
39,085 53,499 70,605 0,426 0,439 8609,673 8603,248 175,623 12,058 8,280 1,571 39,031 8,065 22,656 2025-03-05 13:10
39,071 53,486 70,575 0,426 0,438 8617,491 8592,254 154,238 12,273 8,081 -0,316 38,863 8,048 22,656 2025-03-05 13:10
39,074 53,475 70,582 0,426 0,439 8612,782 8607,339 141,865 12,357 7,984 1,779 38,877 8,050 22,657 2025-03-05 13:11
39,068 53,462 70,515 0,426 0,439 8605,812 8576,401 160,923 12,304 8,082 1,904 39,174 8,080 22,563 2025-03-05 13:11
39,062 53,443 70,524 0,426 0,438 8597,941 8588,105 170,811 12,175 8,177 -0,801 39,221 8,085 22,563 2025-03-05 13:12
39,053 53,433 70,506 0,426 0,439 8599,762 8588,262 165,005 12,142 8,218 -0,986 39,078 8,070 22,563 2025-03-05 13:12
39,050 53,411 70,491 0,426 0,439 8599,911 8598,655 186,762 11,981 8,402 3,140 38,839 8,046 22,563 2025-03-05 13:13
39,044 53,405 70,475 0,426 0,439 8583,804 8586,832 177,579 11,880 8,476 2,325 38,866 8,048 22,563 2025-03-05 13:13
39,044 53,401 70,424 0,426 0,439 8582,090 8565,599 155,892 11,872 8,453 0,450 38,711 8,032 22,563 2025-03-05 13:14
39,033 53,387 70,433 0,426 0,438 8590,862 8570,453 165,325 11,957 8,396 4,081 38,784 8,040 22,563 2025-03-05 13:14
39,031 53,378 70,390 0,426 0,438 8575,290 8548,658 158,372 11,922 8,416 2,168 38,880 8,050 22,563 2025-03-05 13:15
39,027 53,366 70,378 0,426 0,439 8574,433 8555,541 158,014 11,978 8,396 3,549 39,023 8,065 22,469 2025-03-05 13:15
39,012 53,340 70,319 0,426 0,439 8569,337 8539,657 168,685 11,804 8,510 2,861 39,060 8,069 22,469 2025-03-05 13:16
39,024 53,331 70,314 0,426 0,438 8556,426 8532,257 152,973 11,847 8,523 1,539 38,800 8,042 22,469 2025-03-05 13:16
39,018 53,311 70,273 0,426 0,439 8545,932 8529,519 140,364 11,920 8,446 2,133 38,996 8,062 22,469 2025-03-05 13:17
39,025 53,295 70,255 0,426 0,439 8542,848 8532,364 152,747 12,006 8,349 -0,322 38,821 8,044 22,469 2025-03-05 13:17
39,040 53,293 70,220 0,426 0,439 8533,144 8513,081 169,744 11,922 8,426 0,353 39,163 8,079 22,469 2025-03-05 13:18
39,046 53,281 70,183 0,426 0,439 8527,959 8499,692 171,228 12,102 8,248 -0,107 39,011 8,063 22,469 2025-03-05 13:18
39,047 53,256 70,153 0,426 0,439 8511,117 8498,633 180,036 12,129 8,193 0,602 38,681 8,029 22,344 2025-03-05 13:19
39,047 53,250 70,104 0,426 0,438 8503,683 8464,977 175,401 12,155 8,176 5,590 38,740 8,035 22,344 2025-03-05 13:19
39,055 53,244 70,101 0,426 0,438 8499,894 8471,264 172,086 12,223 8,174 1,501 38,722 8,033 22,344 2025-03-05 13:20
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
229,750 0,230 0,677 0,973 -0,036 -1,284 0,285 0,758 72,381 22,096 20,861 20,671 19,920 19,922 21,342 32,678 20,574 19,807 56,341
230,250 0,232 0,668 0,967 0,025 -0,010 0,290 0,758 72,317 22,114 20,864 20,674 19,918 19,909 21,341 32,731 20,577 19,808 56,311
230,750 0,230 0,668 0,976 0,043 -0,010 0,286 0,758 72,360 22,125 20,862 20,684 19,935 19,920 21,351 32,754 20,579 19,811 56,310
231,250 0,228 0,672 0,974 0,027 0,666 0,284 0,756 72,358 22,110 20,859 20,674 19,929 19,916 21,362 32,789 20,575 19,809 56,284
231,750 0,228 0,674 0,970 0,009 0,811 0,281 0,757 72,349 22,132 20,862 20,671 19,913 19,908 21,367 32,807 20,563 19,803 56,259
232,250 0,228 0,683 0,970 0,043 -0,030 0,273 0,756 72,172 22,103 20,863 20,669 19,949 19,931 21,387 32,849 20,572 19,807 56,257
232,750 0,230 0,686 0,970 0,024 -0,509 0,274 0,756 72,104 22,076 20,861 20,665 19,942 19,922 21,386 32,889 20,568 19,807 56,253
233,250 0,231 0,685 0,971 0,005 0,817 0,273 0,756 72,062 22,097 20,864 20,676 19,933 19,925 21,394 32,910 20,567 19,807 56,233
233,750 0,232 0,687 0,972 -0,002 -0,010 0,273 0,756 72,053 22,077 20,855 20,675 19,952 19,921 21,395 32,943 20,569 19,804 56,231
234,250 0,233 0,682 0,972 0,020 -1,090 0,279 0,756 71,989 22,095 20,871 20,673 19,946 19,928 21,410 32,971 20,575 19,807 56,225
234,750 0,231 0,680 0,970 0,004 0,729 0,277 0,756 71,882 22,017 20,866 20,678 19,950 19,931 21,432 33,004 20,575 19,814 56,208
235,250 0,232 0,680 0,970 -0,002 -0,010 0,280 0,755 71,752 22,041 20,869 20,675 19,960 19,929 21,415 33,024 20,563 19,807 56,209
235,750 0,231 0,678 0,970 0,069 0,588 0,279 0,755 71,748 22,021 20,863 20,678 19,959 19,942 21,431 33,062 20,572 19,811 56,198
236,250 0,232 0,680 0,972 0,040 -0,010 0,277 0,755 71,707 22,014 20,858 20,666 19,943 19,920 21,436 33,072 20,561 19,801 56,188
236,750 0,232 0,682 0,974 0,037 0,638 0,276 0,755 71,704 22,061 20,863 20,678 19,938 19,935 21,445 33,104 20,563 19,811 56,178
237,250 0,233 0,682 0,972 0,077 -0,010 0,279 0,755 71,758 22,033 20,843 20,658 19,954 19,923 21,443 33,115 20,555 19,806 56,155
237,750 0,236 0,677 0,971 -0,009 -0,719 0,280 0,755 71,773 22,086 20,865 20,687 19,967 19,952 21,460 33,157 20,570 19,809 56,157
238,250 0,231 0,686 0,972 0,072 -0,028 0,271 0,754 71,777 21,976 20,841 20,658 19,951 19,916 21,454 33,169 20,555 19,803 56,119
238,750 0,231 0,692 0,968 0,007 -0,300 0,267 0,754 71,786 22,081 20,848 20,681 19,968 19,939 21,465 33,198 20,569 19,806 56,114
239,250 0,232 0,695 0,966 0,049 -0,011 0,265 0,753 71,803 22,051 20,855 20,667 19,948 19,927 21,475 33,218 20,567 19,807 56,114
239,750 0,230 0,699 0,974 0,105 -0,748 0,262 0,753 71,724 22,080 20,844 20,670 19,967 19,946 21,480 33,250 20,573 19,808 56,096
240,250 0,229 0,704 0,973 0,076 -0,011 0,257 0,752 71,684 22,020 20,838 20,667 19,962 19,940 21,487 33,269 20,573 19,808 56,080
240,750 0,230 0,708 0,976 0,036 -0,010 0,257 0,753 71,630 22,072 20,849 20,670 19,966 19,942 21,495 33,286 20,576 19,806 56,070
241,250 0,232 0,704 0,972 0,090 0,705 0,257 0,753 71,649 22,057 20,842 20,679 19,952 19,939 21,491 33,317 20,559 19,803 56,057
241,750 0,231 0,706 0,970 0,011 -0,796 0,260 0,752 71,626 22,044 20,848 20,678 19,967 19,946 21,516 33,337 20,573 19,810 56,045
242,250 0,233 0,697 0,976 0,025 0,203 0,264 0,752 71,520 22,053 20,849 20,675 19,968 19,948 21,508 33,359 20,571 19,809 56,041
242,750 0,233 0,693 0,975 0,062 -0,011 0,269 0,752 71,570 22,009 20,855 20,661 19,984 19,947 21,510 33,379 20,566 19,807 56,035
243,250 0,234 0,688 0,971 0,070 0,512 0,271 0,752 71,545 22,050 20,842 20,665 19,963 19,954 21,518 33,393 20,568 19,809 56,017
243,750 0,231 0,690 0,971 -0,030 0,518 0,270 0,752 71,502 22,014 20,859 20,657 19,995 19,954 21,527 33,408 20,566 19,807 55,995
244,250 0,228 0,691 0,969 0,039 -0,011 0,271 0,752 71,480 22,012 20,843 20,662 19,964 19,952 21,533 33,436 20,563 19,806 56,004
244,750 0,229 0,688 0,976 -0,018 -1,218 0,271 0,752 71,455 22,031 20,851 20,665 19,987 19,955 21,529 33,451 20,563 19,806 55,974
245,250 0,228 0,692 0,974 0,007 -0,010 0,268 0,751 71,534 22,084 20,854 20,668 19,988 19,957 21,525 33,471 20,567 19,799 55,971
245,750 0,227 0,691 0,969 -0,013 -1,189 0,271 0,751 71,480 22,025 20,846 20,670 19,992 19,954 21,547 33,482 20,565 19,803 55,950
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chimney
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°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,059 53,234 70,066 0,426 0,438 8485,869 8463,200 200,601 11,823 8,539 -1,424 38,870 8,049 22,344 2025-03-05 13:20
39,057 53,219 70,025 0,427 0,438 8481,891 8446,556 212,157 11,650 8,695 0,990 38,741 8,035 22,344 2025-03-05 13:21
39,058 53,209 70,045 0,427 0,438 8481,809 8461,082 187,363 11,760 8,589 1,716 39,138 8,077 22,344 2025-03-05 13:21
39,060 53,188 69,972 0,427 0,438 8467,856 8436,596 178,350 11,837 8,510 1,061 38,956 8,058 22,251 2025-03-05 13:22
39,053 53,168 69,964 0,426 0,438 8455,249 8442,294 184,528 11,876 8,440 0,349 38,747 8,036 22,344 2025-03-05 13:22
39,067 53,164 69,958 0,426 0,438 8446,497 8442,159 181,509 12,146 8,194 1,730 38,811 8,043 22,251 2025-03-05 13:23
39,088 53,150 69,946 0,426 0,438 8432,649 8427,923 196,400 12,129 8,217 0,979 38,726 8,034 22,251 2025-03-05 13:23
39,089 53,135 69,895 0,426 0,438 8414,233 8417,014 202,901 12,135 8,194 0,203 38,716 8,033 22,251 2025-03-05 13:24
39,118 53,142 69,881 0,426 0,438 8408,861 8409,848 212,140 12,163 8,188 -0,097 38,755 8,037 22,251 2025-03-05 13:24
39,120 53,126 69,847 0,426 0,438 8407,751 8397,867 214,655 11,989 8,365 0,780 38,862 8,048 22,251 2025-03-05 13:25
39,132 53,120 69,836 0,426 0,438 8382,970 8397,135 199,558 12,028 8,316 0,157 38,910 8,053 22,251 2025-03-05 13:25
39,139 53,126 69,810 0,426 0,438 8385,371 8385,679 208,575 11,971 8,393 -0,095 38,719 8,033 22,157 2025-03-05 13:26
39,145 53,122 69,772 0,426 0,438 8377,119 8369,084 199,333 11,977 8,365 2,758 38,692 8,030 22,157 2025-03-05 13:26
39,143 53,111 69,742 0,426 0,438 8372,341 8355,220 205,159 12,005 8,325 1,610 38,920 8,054 22,157 2025-03-05 13:27
39,154 53,108 69,685 0,426 0,439 8365,438 8336,272 213,192 12,060 8,288 1,470 39,072 8,070 22,157 2025-03-05 13:27
39,144 53,093 69,713 0,426 0,438 8351,939 8357,506 216,041 12,037 8,356 3,073 38,677 8,029 22,157 2025-03-05 13:28
39,154 53,091 69,677 0,426 0,438 8353,586 8335,033 226,847 11,925 8,401 -0,361 38,905 8,052 22,157 2025-03-05 13:28
39,151 53,069 69,639 0,426 0,438 8333,186 8326,066 192,686 12,210 8,129 2,889 38,768 8,038 22,157 2025-03-05 13:29
39,163 53,065 69,626 0,426 0,438 8328,562 8315,952 211,681 12,326 8,009 0,294 38,721 8,033 22,063 2025-03-05 13:29
39,163 53,060 69,592 0,427 0,438 8333,431 8303,882 210,298 12,372 7,964 1,947 38,604 8,021 22,064 2025-03-05 13:30
39,172 53,033 69,560 0,427 0,438 8323,111 8298,731 198,523 12,493 7,859 4,220 39,044 8,067 22,064 2025-03-05 13:30
39,174 53,029 69,546 0,427 0,438 8312,656 8297,736 186,713 12,648 7,696 3,029 38,831 8,045 21,970 2025-03-05 13:31
39,171 53,018 69,513 0,426 0,438 8303,646 8284,181 201,459 12,694 7,703 1,439 38,977 8,060 22,063 2025-03-05 13:31
39,172 53,012 69,519 0,426 0,438 8293,481 8292,680 204,784 12,635 7,703 3,583 38,878 8,050 22,063 2025-03-05 13:32
39,174 52,998 69,507 0,426 0,438 8291,303 8292,038 204,385 12,618 7,793 0,451 38,731 8,034 21,971 2025-03-05 13:32
39,176 52,988 69,488 0,427 0,438 8290,895 8288,122 206,719 12,423 7,931 1,000 39,103 8,073 22,063 2025-03-05 13:33
39,177 52,975 69,445 0,426 0,438 8280,685 8269,239 220,245 12,256 8,079 2,493 39,033 8,066 21,970 2025-03-05 13:33
39,170 52,973 69,429 0,426 0,438 8279,025 8264,065 222,639 12,179 8,136 2,795 39,005 8,063 21,969 2025-03-05 13:34
39,172 52,966 69,417 0,427 0,438 8268,816 8260,169 197,543 12,241 8,094 -1,186 38,841 8,046 21,970 2025-03-05 13:34
39,172 52,957 69,380 0,427 0,438 8276,253 8248,299 178,361 12,275 8,125 1,563 39,004 8,063 21,970 2025-03-05 13:35
39,176 52,948 69,366 0,427 0,438 8260,607 8249,997 183,812 12,199 8,141 -0,739 39,096 8,072 21,969 2025-03-05 13:35
39,173 52,939 69,363 0,427 0,438 8257,729 8251,452 179,806 12,309 8,037 0,296 39,077 8,070 21,845 2025-03-05 13:36
39,170 52,928 69,331 0,426 0,438 8246,883 8238,245 170,575 12,255 8,133 -0,506 38,681 8,029 21,844 2025-03-05 13:36
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246,250 0,230 0,682 0,969 -0,044 -0,011 0,280 0,750 71,432 22,134 20,861 20,670 19,977 19,952 21,534 33,505 20,555 19,803 55,944
246,750 0,231 0,679 0,971 0,023 -0,011 0,278 0,750 71,336 22,179 20,875 20,691 20,010 19,966 21,552 33,518 20,578 19,808 55,938
247,250 0,231 0,682 0,969 0,083 -0,619 0,277 0,750 71,312 22,183 20,884 20,691 19,969 19,955 21,547 33,521 20,556 19,801 55,927
247,750 0,231 0,682 0,977 0,004 -0,011 0,278 0,750 71,343 22,170 20,887 20,691 19,992 19,966 21,556 33,539 20,575 19,804 55,915
248,250 0,230 0,683 0,975 0,071 -0,028 0,274 0,750 71,360 22,139 20,885 20,701 19,999 19,959 21,570 33,558 20,576 19,804 55,912
248,750 0,230 0,685 0,970 0,031 -0,011 0,273 0,750 71,311 22,051 20,874 20,677 19,977 19,960 21,557 33,576 20,572 19,798 55,888
249,250 0,229 0,688 0,971 -0,024 -0,011 0,272 0,750 71,271 22,078 20,870 20,680 19,969 19,962 21,577 33,577 20,552 19,803 55,870
249,750 0,228 0,689 0,973 0,086 -0,011 0,271 0,748 71,308 22,070 20,866 20,683 19,993 19,961 21,588 33,587 20,554 19,801 55,855
250,250 0,229 0,688 0,972 0,000 -0,011 0,270 0,748 71,219 22,078 20,866 20,677 19,989 19,974 21,609 33,612 20,563 19,807 55,853
250,750 0,230 0,688 0,972 0,005 -0,710 0,274 0,748 71,187 22,004 20,864 20,672 20,003 19,980 21,613 33,625 20,575 19,804 55,839
251,250 0,232 0,683 0,972 -0,020 0,014 0,274 0,747 71,254 21,996 20,850 20,656 19,988 19,967 21,617 33,628 20,558 19,807 55,832
251,750 0,232 0,682 0,967 0,004 -0,011 0,280 0,748 71,222 22,001 20,843 20,646 20,001 19,974 21,615 33,641 20,546 19,805 55,809
252,250 0,232 0,674 0,972 0,061 -0,011 0,283 0,748 71,080 21,966 20,837 20,648 20,004 19,976 21,625 33,659 20,554 19,802 55,806
252,750 0,234 0,672 0,970 0,066 -0,535 0,286 0,747 71,056 21,990 20,839 20,651 20,013 19,982 21,641 33,671 20,553 19,809 55,811
253,250 0,235 0,671 0,970 0,047 -0,010 0,286 0,747 71,064 22,007 20,832 20,647 20,008 19,977 21,628 33,674 20,546 19,803 55,792
253,750 0,235 0,670 0,976 0,052 0,557 0,285 0,747 71,039 21,966 20,810 20,637 19,990 19,956 21,642 33,692 20,539 19,805 55,777
254,250 0,232 0,678 0,969 0,033 0,672 0,277 0,747 71,057 21,906 20,814 20,637 20,006 19,980 21,644 33,703 20,531 19,803 55,771
254,750 0,229 0,683 0,974 0,056 -0,028 0,276 0,746 70,967 21,911 20,811 20,626 20,004 19,974 21,649 33,705 20,526 19,802 55,763
255,250 0,234 0,681 0,970 0,017 0,653 0,277 0,747 70,995 22,002 20,806 20,630 20,002 19,980 21,645 33,729 20,535 19,800 55,733
255,750 0,233 0,684 0,967 0,029 -0,011 0,275 0,747 71,015 22,003 20,834 20,641 20,020 19,986 21,665 33,743 20,549 19,810 55,719
256,250 0,232 0,684 0,970 -0,018 -0,011 0,275 0,746 70,969 22,005 20,812 20,635 20,012 19,993 21,668 33,765 20,547 19,811 55,702
256,750 0,232 0,682 0,978 0,026 0,650 0,278 0,745 70,982 21,935 20,798 20,625 20,017 19,986 21,660 33,785 20,536 19,803 55,708
257,250 0,232 0,679 0,972 0,051 0,495 0,279 0,745 70,927 21,948 20,809 20,627 20,011 19,981 21,656 33,780 20,534 19,799 55,680
257,750 0,234 0,674 0,971 0,062 -0,010 0,284 0,745 70,843 21,933 20,811 20,638 20,044 19,989 21,668 33,803 20,542 19,802 55,668
258,250 0,233 0,676 0,974 0,059 -0,010 0,280 0,745 70,861 21,950 20,800 20,628 20,046 20,004 21,682 33,814 20,537 19,805 55,665
258,750 0,229 0,682 0,970 -0,023 -0,010 0,272 0,745 70,855 21,874 20,804 20,611 20,030 19,993 21,662 33,829 20,548 19,802 55,655
259,250 0,227 0,690 0,969 0,108 0,598 0,270 0,744 70,826 21,924 20,809 20,612 20,040 20,000 21,673 33,837 20,533 19,797 55,632
259,750 0,230 0,686 0,976 0,061 -0,011 0,273 0,745 70,823 21,909 20,810 20,625 20,055 20,002 21,672 33,856 20,544 19,801 55,640
260,250 0,230 0,686 0,974 0,057 -0,543 0,272 0,744 70,818 21,904 20,811 20,627 20,023 20,001 21,683 33,864 20,522 19,803 55,628
260,750 0,231 0,686 0,978 0,035 -0,010 0,273 0,744 70,707 21,909 20,808 20,617 20,029 19,999 21,681 33,877 20,524 19,805 55,598
261,250 0,232 0,685 0,971 -0,013 -0,010 0,274 0,744 70,744 21,998 20,818 20,636 20,039 19,998 21,683 33,879 20,535 19,801 55,591
261,750 0,234 0,684 0,981 0,036 0,642 0,275 0,744 70,681 22,025 20,825 20,635 20,024 19,989 21,682 33,900 20,547 19,803 55,572
262,250 0,236 0,679 0,979 0,022 -0,010 0,281 0,744 70,659 22,028 20,829 20,640 20,040 20,006 21,690 33,910 20,548 19,805 55,581
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°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,168 52,916 69,304 0,427 0,438 8246,104 8230,414 211,528 11,973 8,394 -1,774 38,805 8,042 21,845 2025-03-05 13:37
39,180 52,918 69,301 0,426 0,438 8236,397 8228,035 196,404 12,010 8,330 0,934 38,747 8,036 21,845 2025-03-05 13:37
39,172 52,899 69,278 0,426 0,438 8231,069 8223,632 199,333 12,037 8,307 3,304 38,860 8,048 21,845 2025-03-05 13:38
39,176 52,893 69,268 0,426 0,438 8223,158 8220,007 204,805 12,024 8,333 0,165 39,122 8,075 21,845 2025-03-05 13:38
39,174 52,893 69,254 0,426 0,438 8222,826 8216,836 193,245 12,109 8,235 2,839 38,940 8,056 21,845 2025-03-05 13:39
39,161 52,880 69,218 0,426 0,438 8215,953 8206,134 193,895 12,115 8,191 1,239 38,696 8,031 21,844 2025-03-05 13:39
39,158 52,861 69,190 0,426 0,438 8211,153 8204,145 190,198 12,175 8,173 -0,959 38,818 8,043 21,845 2025-03-05 13:40
39,159 52,861 69,148 0,427 0,438 8207,952 8177,597 182,763 12,232 8,131 3,456 38,963 8,058 21,751 2025-03-05 13:40
39,151 52,839 69,156 0,426 0,438 8200,625 8193,707 183,454 12,241 8,093 0,010 38,857 8,047 21,751 2025-03-05 13:41
39,152 52,837 69,155 0,426 0,438 8189,463 8195,635 202,887 12,132 8,226 0,187 38,837 8,045 21,751 2025-03-05 13:41
39,150 52,827 69,138 0,426 0,438 8183,495 8190,218 204,412 12,110 8,225 -0,787 39,004 8,063 21,751 2025-03-05 13:42
39,153 52,825 69,109 0,426 0,438 8169,858 8175,221 214,891 11,996 8,403 0,157 38,686 8,030 21,751 2025-03-05 13:42
39,150 52,818 69,082 0,426 0,438 8175,028 8162,703 208,363 11,853 8,489 2,452 38,882 8,050 21,751 2025-03-05 13:43
39,152 52,810 69,086 0,426 0,438 8183,495 8176,721 226,826 11,748 8,576 2,636 38,740 8,035 21,735 2025-03-05 13:43
39,144 52,794 69,039 0,427 0,438 8188,541 8159,177 224,258 11,795 8,570 1,881 38,701 8,031 21,657 2025-03-05 13:44
39,145 52,777 69,054 0,426 0,438 8163,156 8172,625 232,284 11,736 8,555 2,085 39,134 8,076 21,657 2025-03-05 13:44
39,140 52,771 69,004 0,426 0,438 8168,445 8146,343 201,681 12,009 8,312 1,334 38,800 8,042 21,657 2025-03-05 13:45
39,134 52,762 68,981 0,426 0,438 8164,622 8139,641 192,148 12,068 8,282 2,255 39,068 8,069 21,657 2025-03-05 13:45
39,130 52,750 68,963 0,426 0,438 8158,428 8135,773 225,137 12,029 8,298 0,674 38,631 8,024 21,657 2025-03-05 13:46
39,134 52,743 68,963 0,426 0,437 8140,880 8131,995 213,401 12,124 8,240 1,158 38,596 8,020 21,657 2025-03-05 13:46
39,130 52,729 68,932 0,426 0,438 8137,443 8132,356 203,314 12,087 8,254 -0,718 39,004 8,063 21,563 2025-03-05 13:47
39,122 52,720 68,907 0,426 0,437 8143,519 8121,781 214,064 12,019 8,340 1,054 39,058 8,068 21,563 2025-03-05 13:47
39,114 52,705 68,889 0,426 0,438 8128,089 8126,457 204,138 11,991 8,370 2,058 38,845 8,046 21,563 2025-03-05 13:48
39,119 52,706 68,874 0,426 0,438 8124,192 8118,220 224,714 11,822 8,516 2,479 38,880 8,050 21,563 2025-03-05 13:48
39,116 52,700 68,861 0,426 0,437 8121,033 8104,331 203,530 11,957 8,400 2,368 39,131 8,076 21,563 2025-03-05 13:49
39,110 52,682 68,849 0,426 0,437 8125,432 8111,732 183,361 12,124 8,168 -0,909 38,772 8,039 21,563 2025-03-05 13:49
39,104 52,670 68,820 0,426 0,437 8116,799 8097,734 179,594 12,230 8,099 4,329 38,711 8,032 21,469 2025-03-05 13:50
39,108 52,664 68,800 0,426 0,437 8111,280 8096,135 198,478 12,116 8,200 2,435 39,182 8,081 21,563 2025-03-05 13:50
39,109 52,651 68,784 0,426 0,438 8105,750 8102,768 191,373 12,165 8,171 2,269 38,884 8,050 21,469 2025-03-05 13:51
39,108 52,640 68,767 0,426 0,437 8099,511 8090,646 210,027 12,162 8,203 1,402 39,280 8,091 21,469 2025-03-05 13:51
39,111 52,633 68,759 0,426 0,438 8093,776 8091,939 208,335 12,132 8,216 -0,508 38,939 8,056 21,469 2025-03-05 13:52
39,106 52,617 68,718 0,426 0,438 8088,426 8089,136 221,368 12,094 8,265 1,439 39,279 8,091 21,469 2025-03-05 13:52
39,107 52,613 68,703 0,426 0,438 8093,163 8078,639 243,993 11,916 8,441 0,871 38,998 8,062 21,469 2025-03-05 13:53
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262,750 0,240 0,676 0,976 0,069 -0,609 0,279 0,744 70,614 21,994 20,820 20,631 20,030 19,998 21,694 33,909 20,532 19,798 55,569
263,250 0,235 0,679 0,968 0,005 0,714 0,279 0,744 70,721 22,009 20,837 20,643 20,056 20,003 21,706 33,940 20,541 19,805 55,555
263,750 0,235 0,682 0,965 0,000 -0,010 0,276 0,744 70,724 21,982 20,834 20,631 20,053 20,014 21,697 33,941 20,546 19,803 55,549
264,250 0,237 0,682 0,973 0,041 0,717 0,277 0,742 70,756 22,006 20,827 20,631 20,023 20,000 21,687 33,948 20,530 19,799 55,532
264,750 0,233 0,682 0,964 0,083 -0,010 0,275 0,742 70,722 21,937 20,830 20,623 20,055 20,003 21,689 33,952 20,533 19,797 55,532
265,250 0,235 0,683 0,966 0,027 -0,010 0,278 0,742 70,511 21,941 20,838 20,623 20,035 20,002 21,699 33,970 20,541 19,803 55,514
265,750 0,241 0,677 0,976 -0,021 -0,539 0,279 0,742 70,489 21,987 20,832 20,641 20,041 20,002 21,705 33,976 20,541 19,800 55,506
266,250 0,237 0,683 0,982 0,022 0,669 0,272 0,742 70,548 22,031 20,852 20,667 20,055 20,018 21,703 33,994 20,548 19,805 55,521
266,750 0,232 0,695 0,977 0,070 -0,559 0,265 0,741 70,626 22,179 20,879 20,665 20,078 20,015 21,710 33,989 20,559 19,799 55,490
267,250 0,235 0,695 0,978 0,049 0,853 0,265 0,740 70,720 22,158 20,868 20,681 20,053 20,016 21,708 33,996 20,560 19,802 55,502
267,750 0,230 0,695 0,973 0,120 -0,620 0,268 0,740 70,616 22,137 20,869 20,673 20,030 20,000 21,711 33,996 20,566 19,795 55,480
268,250 0,233 0,686 0,967 -0,007 -0,010 0,273 0,740 70,613 22,197 20,885 20,702 20,045 20,001 21,723 34,001 20,559 19,799 55,488
268,750 0,234 0,686 0,968 0,032 -0,550 0,270 0,741 70,597 22,119 20,882 20,698 20,043 20,001 21,723 34,006 20,561 19,800 55,481
269,250 0,233 0,688 0,968 0,026 -0,028 0,273 0,740 70,553 21,969 20,869 20,682 20,048 20,000 21,733 33,989 20,550 19,796 55,457
269,750 0,236 0,681 0,974 -0,014 -0,010 0,278 0,740 70,508 21,956 20,868 20,668 20,086 20,017 21,740 33,999 20,563 19,801 55,465
270,250 0,237 0,675 0,969 0,074 0,591 0,284 0,739 70,590 22,021 20,856 20,650 20,074 20,014 21,752 34,003 20,573 19,804 55,461
270,750 0,235 0,674 0,967 0,005 -0,562 0,279 0,739 70,622 21,993 20,837 20,634 20,057 20,019 21,744 33,996 20,550 19,799 55,435
271,250 0,232 0,682 0,969 0,054 -0,029 0,274 0,739 70,565 21,940 20,829 20,623 20,085 20,013 21,757 34,001 20,540 19,793 55,426
271,750 0,232 0,689 0,975 0,107 0,619 0,271 0,739 70,562 21,918 20,825 20,613 20,083 20,038 21,761 34,013 20,529 19,797 55,426
272,250 0,234 0,685 0,975 0,040 -0,010 0,274 0,739 70,572 21,966 20,825 20,612 20,061 20,019 21,766 34,019 20,535 19,802 55,424
272,750 0,233 0,688 0,973 0,077 -0,608 0,272 0,738 70,519 21,995 20,832 20,604 20,074 20,019 21,766 34,013 20,535 19,796 55,433
273,250 0,234 0,691 0,974 -0,020 -0,010 0,267 0,739 70,533 22,035 20,836 20,616 20,068 20,025 21,765 34,021 20,545 19,799 55,423
273,750 0,232 0,695 0,969 0,072 -0,010 0,264 0,738 70,515 21,946 20,804 20,588 20,051 20,013 21,760 34,023 20,525 19,796 55,419
274,250 0,232 0,700 0,976 0,115 -0,011 0,261 0,737 70,583 21,917 20,817 20,602 20,048 20,025 21,759 34,034 20,521 19,796 55,418
274,750 0,230 0,705 0,971 0,035 -0,010 0,254 0,737 70,569 21,892 20,807 20,591 20,066 20,028 21,769 34,035 20,510 19,793 55,416
275,250 0,230 0,710 0,971 0,035 -0,011 0,255 0,737 70,598 21,901 20,802 20,592 20,043 20,021 21,757 34,050 20,521 19,796 55,416
275,750 0,230 0,706 0,972 0,007 0,564 0,256 0,736 70,577 21,970 20,807 20,605 20,072 20,035 21,786 34,073 20,525 19,799 55,418
276,250 0,229 0,704 0,979 0,050 -0,048 0,259 0,737 70,520 21,945 20,807 20,608 20,070 20,026 21,760 34,066 20,527 19,795 55,404
276,750 0,230 0,697 0,975 -0,016 -0,594 0,267 0,736 70,585 21,966 20,823 20,621 20,085 20,032 21,785 34,079 20,539 19,799 55,416
277,250 0,231 0,688 0,976 0,000 -0,755 0,270 0,736 70,589 22,003 20,813 20,622 20,063 20,029 21,774 34,075 20,531 19,795 55,403
277,750 0,230 0,690 0,979 0,012 -0,028 0,271 0,736 70,466 21,948 20,817 20,614 20,086 20,029 21,760 34,073 20,525 19,789 55,408
278,250 0,231 0,686 0,972 0,066 -0,027 0,275 0,736 70,539 21,946 20,816 20,619 20,090 20,028 21,776 34,075 20,525 19,794 55,406
278,750 0,234 0,690 0,974 0,006 -0,796 0,263 0,736 70,611 21,909 20,807 20,589 20,075 20,029 21,761 34,084 20,518 19,793 55,418
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264,750
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39,104 52,601 68,685 0,426 0,438 8082,263 8072,138 248,837 11,961 8,370 2,775 38,997 8,062 21,469 2025-03-05 13:53
39,118 52,609 68,654 0,426 0,438 8074,236 8056,809 224,328 11,944 8,364 0,199 38,617 8,023 21,469 2025-03-05 13:54
39,118 52,597 68,659 0,426 0,438 8073,668 8066,919 232,270 12,072 8,270 0,008 38,820 8,044 21,469 2025-03-05 13:54
39,111 52,583 68,633 0,426 0,438 8065,016 8064,561 234,411 12,018 8,315 1,652 38,866 8,048 21,347 2025-03-05 13:55
39,124 52,575 68,602 0,426 0,438 8058,483 8044,937 207,098 12,045 8,250 3,305 38,358 7,996 21,347 2025-03-05 13:55
39,123 52,565 68,596 0,426 0,438 8047,882 8048,148 238,771 12,012 8,350 1,064 38,672 8,028 21,347 2025-03-05 13:56
39,120 52,557 68,565 0,426 0,438 8042,574 8035,541 268,818 11,930 8,380 -0,820 39,173 8,080 21,347 2025-03-05 13:56
39,133 52,558 68,574 0,426 0,438 8050,922 8037,687 225,558 12,127 8,155 0,868 39,326 8,096 21,347 2025-03-05 13:57
39,138 52,550 68,522 0,426 0,438 8031,545 8024,219 217,508 12,419 7,939 2,806 39,081 8,071 21,347 2025-03-05 13:57
39,146 52,543 68,531 0,426 0,438 8027,277 8033,145 223,838 12,386 7,947 1,949 39,276 8,091 21,254 2025-03-05 13:58
39,154 52,541 68,503 0,426 0,438 8012,841 8017,990 197,654 12,340 8,036 4,816 38,765 8,038 21,253 2025-03-05 13:58
39,158 52,539 68,497 0,427 0,438 8026,177 8015,134 219,467 12,120 8,204 -0,289 38,661 8,027 21,254 2025-03-05 13:59
39,158 52,527 68,491 0,426 0,438 8020,144 8012,414 217,532 12,182 8,113 1,269 38,702 8,031 21,347 2025-03-05 13:59
39,155 52,515 68,493 0,427 0,438 8018,806 8019,531 214,752 12,185 8,185 1,045 38,712 8,032 21,253 2025-03-05 14:00
39,168 52,512 68,452 0,427 0,437 8011,889 7997,875 225,565 11,994 8,343 -0,560 38,877 8,050 21,253 2025-03-05 14:00
39,170 52,499 68,448 0,427 0,437 8009,235 8001,852 247,951 11,847 8,506 2,947 38,673 8,028 21,160 2025-03-05 14:01
39,166 52,492 68,437 0,426 0,438 7992,913 8002,208 217,803 11,922 8,377 0,206 38,710 8,032 21,159 2025-03-05 14:01
39,170 52,495 68,426 0,426 0,437 7981,322 7994,278 207,991 12,084 8,210 2,142 38,779 8,039 21,159 2025-03-05 14:02
39,179 52,497 68,440 0,426 0,438 7975,041 8004,680 212,317 12,229 8,142 4,265 39,044 8,067 21,159 2025-03-05 14:02
39,186 52,495 68,408 0,425 0,438 7961,573 7989,801 219,332 12,102 8,221 1,593 38,936 8,056 21,159 2025-03-05 14:03
39,190 52,494 68,379 0,426 0,437 7977,777 7964,779 225,360 12,190 8,160 3,061 38,975 8,060 21,066 2025-03-05 14:03
39,208 52,490 68,392 0,426 0,438 7960,377 7980,194 212,143 12,337 7,998 -0,799 38,955 8,058 21,159 2025-03-05 14:04
39,205 52,486 68,361 0,426 0,438 7958,561 7975,177 202,894 12,397 7,917 2,890 38,876 8,049 21,066 2025-03-05 14:04
39,220 52,498 68,357 0,426 0,438 7953,726 7975,143 210,437 12,523 7,845 4,611 38,983 8,061 21,066 2025-03-05 14:05
39,218 52,497 68,357 0,426 0,439 7948,331 7980,074 179,587 12,704 7,619 1,408 38,649 8,026 21,066 2025-03-05 14:05
39,224 52,509 68,357 0,426 0,438 7946,127 7965,513 201,403 12,683 7,652 1,404 38,662 8,027 21,066 2025-03-05 14:06
39,236 52,513 68,335 0,426 0,439 7938,092 7959,186 188,336 12,638 7,689 0,292 38,947 8,057 20,972 2025-03-05 14:06
39,242 52,515 68,355 0,426 0,439 7927,759 7969,162 188,833 12,598 7,764 1,985 39,216 8,085 21,066 2025-03-05 14:07
39,246 52,525 68,333 0,426 0,438 7930,671 7949,367 197,853 12,345 8,023 -0,636 38,987 8,061 20,972 2025-03-05 14:07
39,244 52,514 68,319 0,426 0,438 7932,341 7948,790 199,308 12,217 8,110 0,012 39,251 8,088 20,972 2025-03-05 14:08
39,264 52,515 68,355 0,426 0,438 7927,730 7959,893 201,622 12,239 8,120 0,474 39,086 8,071 20,972 2025-03-05 14:08
39,256 52,507 68,321 0,426 0,439 7929,215 7959,697 205,813 12,129 8,239 2,646 38,700 8,031 20,972 2025-03-05 14:09
39,268 52,505 68,312 0,426 0,439 7933,777 7952,897 210,527 12,350 7,893 0,243 38,887 8,051 20,972 2025-03-05 14:09
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279,250 0,227 0,711 0,975 0,023 0,628 0,250 0,736 70,634 21,935 20,807 20,604 20,075 20,037 21,776 34,088 20,535 19,796 55,408
279,750 0,227 0,709 0,973 0,003 -0,011 0,255 0,736 70,686 21,959 20,805 20,608 20,096 20,045 21,770 34,087 20,530 19,796 55,414
280,250 0,229 0,704 0,975 0,068 0,710 0,259 0,734 70,802 21,899 20,802 20,582 20,065 20,029 21,775 34,097 20,523 19,787 55,404
280,750 0,229 0,703 0,974 0,147 -0,011 0,261 0,734 70,651 21,919 20,815 20,591 20,075 20,032 21,777 34,094 20,528 19,795 55,406
281,250 0,231 0,700 0,971 0,009 -1,307 0,260 0,735 70,640 21,948 20,816 20,611 20,084 20,040 21,785 34,111 20,542 19,793 55,411
281,750 0,228 0,705 0,977 0,069 -0,011 0,259 0,735 70,692 21,965 20,833 20,621 20,087 20,043 21,788 34,126 20,536 19,792 55,424
282,250 0,228 0,700 0,976 0,001 -0,011 0,261 0,734 70,698 21,926 20,830 20,622 20,100 20,049 21,785 34,128 20,540 19,793 55,421
282,750 0,227 0,704 0,972 0,107 0,828 0,258 0,733 70,643 21,875 20,811 20,595 20,087 20,032 21,780 34,138 20,529 19,792 55,412
283,250 0,229 0,705 0,972 -0,002 -0,641 0,258 0,732 70,657 21,878 20,819 20,599 20,085 20,038 21,786 34,130 20,531 19,796 55,429
283,750 0,232 0,703 0,971 0,124 -0,010 0,259 0,732 70,723 21,893 20,821 20,615 20,098 20,037 21,785 34,146 20,529 19,790 55,428
284,250 0,232 0,702 0,977 0,014 -0,010 0,259 0,732 70,689 21,937 20,824 20,621 20,085 20,045 21,779 34,151 20,525 19,792 55,432
284,750 0,233 0,704 0,973 0,002 -0,010 0,260 0,732 70,740 21,940 20,826 20,623 20,102 20,038 21,790 34,157 20,533 19,792 55,438
285,250 0,234 0,699 0,978 0,030 0,708 0,263 0,732 70,823 21,933 20,818 20,609 20,091 20,033 21,779 34,156 20,524 19,783 55,441
285,750 0,233 0,697 0,975 0,078 -0,508 0,261 0,732 70,697 21,938 20,820 20,624 20,105 20,052 21,787 34,171 20,524 19,787 55,426
286,250 0,234 0,703 0,977 0,041 -0,027 0,259 0,731 70,735 21,936 20,808 20,620 20,078 20,034 21,788 34,176 20,528 19,790 55,452
286,750 0,236 0,700 0,971 0,033 -0,010 0,261 0,731 70,689 22,012 20,834 20,634 20,117 20,049 21,793 34,198 20,532 19,793 55,467
287,250 0,232 0,702 0,976 0,009 -0,011 0,259 0,731 70,722 22,015 20,832 20,636 20,120 20,053 21,802 34,202 20,536 19,795 55,462
287,750 0,232 0,705 0,977 0,049 -0,011 0,254 0,731 70,694 21,972 20,822 20,627 20,109 20,062 21,809 34,204 20,531 19,793 55,464
288,250 0,233 0,710 0,972 -0,015 -0,011 0,252 0,731 70,708 21,926 20,816 20,617 20,101 20,032 21,789 34,212 20,513 19,789 55,463
288,750 0,233 0,710 0,973 0,056 -0,011 0,254 0,729 70,716 21,926 20,815 20,630 20,116 20,060 21,823 34,228 20,537 19,797 55,475
289,250 0,234 0,704 0,975 0,069 -0,690 0,260 0,730 70,710 21,905 20,817 20,628 20,137 20,066 21,800 34,227 20,533 19,794 55,479
289,750 0,233 0,700 0,974 0,052 0,527 0,262 0,729 70,668 21,907 20,819 20,623 20,130 20,065 21,801 34,222 20,516 19,793 55,485
290,250 0,233 0,699 0,977 0,088 -0,011 0,263 0,729 70,747 22,002 20,827 20,634 20,136 20,059 21,802 34,244 20,523 19,791 55,494
290,750 0,235 0,702 0,973 -0,022 -0,615 0,254 0,729 70,800 21,924 20,814 20,610 20,115 20,059 21,799 34,250 20,529 19,791 55,510
291,250 0,235 0,718 0,975 0,080 -0,562 0,247 0,728 70,870 21,915 20,829 20,619 20,138 20,070 21,796 34,255 20,525 19,791 55,507
291,750 0,236 0,715 0,973 0,046 0,833 0,246 0,728 70,904 21,945 20,815 20,618 20,130 20,057 21,794 34,251 20,514 19,784 55,515
292,250 0,235 0,725 0,973 -0,037 -0,010 0,241 0,728 70,914 21,900 20,794 20,613 20,094 20,052 21,789 34,253 20,511 19,781 55,511
292,750 0,236 0,724 0,975 0,025 0,635 0,241 0,728 70,925 21,907 20,796 20,608 20,100 20,051 21,788 34,269 20,529 19,789 55,514
293,250 0,234 0,724 0,976 0,030 -0,732 0,242 0,728 70,886 22,000 20,830 20,616 20,130 20,069 21,804 34,282 20,527 19,792 55,528
293,750 0,229 0,722 0,973 -0,023 -0,011 0,244 0,728 70,834 21,965 20,816 20,614 20,147 20,067 21,802 34,295 20,527 19,791 55,538
294,250 0,227 0,716 0,977 0,063 0,766 0,249 0,727 70,809 21,942 20,811 20,609 20,125 20,066 21,791 34,286 20,523 19,787 55,528
294,750 0,223 0,718 0,978 0,041 -0,011 0,244 0,726 70,781 21,928 20,813 20,611 20,128 20,071 21,800 34,295 20,512 19,791 55,541
295,250 0,224 0,714 0,978 0,083 -0,580 0,254 0,726 70,950 21,917 20,799 20,598 20,126 20,058 21,788 34,287 20,498 19,781 55,547

35(50)



PE 56 Cat I_250305.DAT
Category: I run 1

 
Measure-

ment 
time

Minutes
279,250
279,750
280,250
280,750
281,250
281,750
282,250
282,750
283,250
283,750
284,250
284,750
285,250
285,750
286,250
286,750
287,250
287,750
288,250
288,750
289,250
289,750
290,250
290,750
291,250
291,750
292,250
292,750
293,250
293,750
294,250
294,750
295,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time
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39,273 52,511 68,307 0,426 0,438 7914,645 7938,661 169,671 12,852 7,515 0,930 39,057 8,068 20,972 2025-03-05 14:10
39,273 52,519 68,322 0,426 0,439 7928,390 7951,231 177,916 12,688 7,665 0,109 38,987 8,061 20,972 2025-03-05 14:10
39,266 52,507 68,313 0,426 0,438 7922,833 7942,555 192,186 12,564 7,769 2,720 38,918 8,054 20,890 2025-03-05 14:11
39,277 52,509 68,308 0,426 0,438 7925,526 7945,022 193,308 12,573 7,823 5,864 38,861 8,048 20,847 2025-03-05 14:11
39,276 52,499 68,347 0,426 0,438 7928,113 7965,473 194,847 12,503 7,787 0,371 38,721 8,033 20,847 2025-03-05 14:12
39,284 52,502 68,315 0,426 0,438 7928,446 7945,563 181,523 12,588 7,772 2,742 39,116 8,074 20,847 2025-03-05 14:12
39,285 52,504 68,343 0,426 0,438 7918,373 7953,406 177,287 12,508 7,824 0,059 39,016 8,064 20,847 2025-03-05 14:13
39,277 52,505 68,330 0,426 0,438 7920,412 7955,502 174,167 12,618 7,725 4,280 38,761 8,037 20,754 2025-03-05 14:13
39,287 52,514 68,335 0,426 0,438 7922,115 7953,114 187,478 12,634 7,736 -0,096 38,951 8,057 20,754 2025-03-05 14:14
39,288 52,512 68,362 0,426 0,438 7928,060 7964,554 208,776 12,561 7,770 4,969 38,937 8,056 20,753 2025-03-05 14:14
39,293 52,519 68,378 0,426 0,439 7925,856 7977,385 206,250 12,542 7,778 0,549 39,026 8,065 20,753 2025-03-05 14:15
39,293 52,525 68,407 0,426 0,437 7934,656 7968,842 220,106 12,579 7,786 0,087 38,893 8,051 20,753 2025-03-05 14:15
39,284 52,521 68,387 0,426 0,438 7935,151 7977,301 218,685 12,480 7,881 1,216 39,082 8,071 20,754 2025-03-05 14:16
39,289 52,533 68,376 0,426 0,439 7924,870 7971,169 209,398 12,469 7,843 3,131 38,820 8,044 20,753 2025-03-05 14:16
39,286 52,536 68,417 0,426 0,439 7932,491 7989,421 222,198 12,600 7,765 1,646 38,972 8,059 20,659 2025-03-05 14:17
39,298 52,548 68,406 0,426 0,438 7940,748 7969,723 227,879 12,489 7,824 1,338 38,836 8,045 20,660 2025-03-05 14:17
39,292 52,549 68,428 0,426 0,438 7946,812 7982,539 208,339 12,580 7,784 0,367 38,891 8,051 20,660 2025-03-05 14:18
39,295 52,548 68,427 0,427 0,438 7950,723 7984,858 206,240 12,712 7,621 1,958 39,002 8,062 20,660 2025-03-05 14:18
39,289 52,543 68,427 0,426 0,438 7948,744 7982,604 209,416 12,767 7,565 -0,592 38,873 8,049 20,659 2025-03-05 14:19
39,293 52,552 68,465 0,426 0,438 7948,843 8001,412 219,874 12,729 7,631 2,242 39,004 8,063 20,566 2025-03-05 14:19
39,296 52,570 68,465 0,426 0,439 7950,715 7994,525 216,524 12,555 7,802 2,758 38,992 8,061 20,566 2025-03-05 14:20
39,290 52,572 68,506 0,426 0,439 7952,844 8018,535 209,054 12,493 7,848 2,094 38,966 8,059 20,566 2025-03-05 14:20
39,295 52,584 68,509 0,426 0,438 7954,879 8005,972 215,478 12,465 7,885 3,518 39,107 8,073 20,566 2025-03-05 14:21
39,297 52,587 68,521 0,427 0,439 7972,629 8020,018 223,254 12,635 7,626 -0,865 38,813 8,043 20,566 2025-03-05 14:21
39,290 52,586 68,527 0,426 0,439 7967,210 8028,463 224,116 12,962 7,415 3,202 39,095 8,072 20,472 2025-03-05 14:22
39,291 52,595 68,518 0,426 0,439 7971,229 8009,503 220,951 12,890 7,386 1,832 38,914 8,053 20,566 2025-03-05 14:22
39,289 52,595 68,514 0,426 0,439 7969,906 8008,669 235,693 13,164 7,217 -1,482 38,919 8,054 20,472 2025-03-05 14:23
39,289 52,604 68,520 0,426 0,438 7968,907 8001,496 223,258 13,103 7,234 1,000 39,063 8,069 20,566 2025-03-05 14:23
39,289 52,611 68,544 0,426 0,439 7975,382 8015,047 219,464 13,079 7,248 1,197 38,984 8,061 20,472 2025-03-05 14:24
39,293 52,624 68,586 0,426 0,439 7976,865 8036,604 182,304 13,038 7,335 -0,901 38,820 8,044 20,472 2025-03-05 14:24
39,296 52,631 68,593 0,426 0,439 7969,051 8031,104 174,549 12,855 7,456 2,501 39,169 8,080 20,348 2025-03-05 14:25
39,299 52,637 68,565 0,426 0,439 7975,549 8014,198 146,233 13,006 7,326 1,640 39,124 8,075 20,348 2025-03-05 14:25
39,292 52,635 68,605 0,427 0,438 7990,340 8030,554 168,049 12,728 7,626 3,326 39,255 8,089 20,348 2025-03-05 14:26
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295,750 0,223 0,707 0,972 -0,097 -0,010 0,256 0,726 70,931 21,944 20,822 20,612 20,115 20,068 21,798 34,298 20,510 19,795 55,577
296,250 0,223 0,703 0,971 0,016 -0,768 0,258 0,726 70,827 21,974 20,815 20,616 20,128 20,064 21,796 34,316 20,504 19,785 55,563
296,750 0,225 0,702 0,971 0,014 0,082 0,259 0,726 70,799 21,970 20,807 20,598 20,109 20,053 21,787 34,312 20,512 19,785 55,575
297,250 0,224 0,706 0,971 0,070 -0,618 0,255 0,725 70,791 21,919 20,814 20,617 20,124 20,069 21,792 34,322 20,502 19,786 55,594
297,750 0,224 0,708 0,972 0,063 0,610 0,257 0,724 70,858 21,900 20,811 20,608 20,128 20,071 21,798 34,336 20,508 19,789 55,608
298,250 0,226 0,696 0,971 0,018 0,731 0,266 0,724 70,966 21,905 20,811 20,613 20,158 20,079 21,798 34,345 20,514 19,792 55,608
298,750 0,226 0,689 0,975 -0,001 -0,560 0,270 0,724 70,979 21,890 20,799 20,608 20,130 20,058 21,796 34,328 20,503 19,785 55,602
299,250 0,228 0,686 0,973 0,018 -0,010 0,275 0,724 70,870 21,922 20,803 20,602 20,148 20,068 21,798 34,344 20,512 19,787 55,613
299,750 0,229 0,681 0,978 0,050 -0,734 0,277 0,724 70,742 22,006 20,811 20,615 20,159 20,074 21,795 34,349 20,528 19,789 55,638
300,250 0,229 0,681 0,975 0,003 -0,010 0,279 0,723 70,764 21,947 20,805 20,604 20,133 20,073 21,789 34,341 20,509 19,781 55,628
300,750 0,233 0,677 0,972 0,036 -1,188 0,280 0,723 70,853 21,974 20,816 20,615 20,148 20,077 21,786 34,362 20,517 19,783 55,646
301,250 0,236 0,681 0,974 0,131 -0,573 0,274 0,723 70,810 21,944 20,831 20,616 20,161 20,090 21,801 34,350 20,515 19,787 55,652
301,750 0,235 0,689 0,971 0,034 0,832 0,270 0,723 70,780 21,968 20,819 20,615 20,159 20,079 21,796 34,359 20,509 19,783 55,667
302,250 0,234 0,690 0,975 0,003 -0,010 0,271 0,723 70,834 21,965 20,823 20,620 20,150 20,069 21,799 34,364 20,528 19,781 55,641
302,750 0,234 0,694 0,980 0,055 -0,010 0,261 0,723 70,889 22,031 20,838 20,617 20,159 20,077 21,799 34,361 20,529 19,784 55,660
303,250 0,233 0,707 0,975 0,013 0,784 0,252 0,722 70,960 21,979 20,807 20,617 20,124 20,059 21,791 34,367 20,522 19,777 55,658
303,750 0,228 0,716 0,976 -0,041 0,599 0,247 0,721 70,933 21,968 20,823 20,634 20,145 20,077 21,799 34,368 20,521 19,785 55,651
304,250 0,228 0,714 0,976 -0,035 0,715 0,249 0,721 70,811 22,087 20,831 20,636 20,139 20,073 21,795 34,365 20,528 19,779 55,639
304,750 0,228 0,709 0,976 0,053 0,582 0,256 0,721 70,860 22,041 20,841 20,649 20,162 20,086 21,807 34,385 20,529 19,789 55,641
305,250 0,232 0,698 0,971 0,047 -0,548 0,265 0,721 70,841 21,992 20,835 20,640 20,146 20,073 21,803 34,380 20,523 19,781 55,618
305,750 0,234 0,692 0,966 0,052 -0,010 0,265 0,721 70,835 22,010 20,825 20,641 20,150 20,078 21,805 34,381 20,517 19,783 55,624
306,250 0,229 0,699 0,975 0,081 -1,233 0,263 0,720 70,861 22,043 20,833 20,651 20,171 20,086 21,805 34,399 20,521 19,785 55,635
306,750 0,232 0,692 0,973 0,013 -0,016 0,270 0,720 70,885 22,013 20,841 20,649 20,178 20,086 21,811 34,394 20,531 19,784 55,627
307,250 0,232 0,690 0,977 0,102 -0,011 0,269 0,720 70,887 21,962 20,829 20,633 20,143 20,074 21,805 34,385 20,506 19,782 55,637
307,750 0,230 0,694 0,973 0,003 -0,608 0,266 0,720 70,978 21,994 20,844 20,657 20,181 20,083 21,801 34,392 20,518 19,782 55,639
308,250 0,232 0,697 0,976 0,070 -0,029 0,266 0,720 70,928 21,949 20,827 20,648 20,143 20,082 21,815 34,400 20,517 19,783 55,639
308,750 0,237 0,690 0,971 -0,038 -0,029 0,269 0,719 70,998 21,962 20,828 20,664 20,170 20,086 21,805 34,419 20,516 19,785 55,639
309,250 0,234 0,699 0,977 0,026 1,248 0,258 0,718 70,938 22,006 20,841 20,647 20,160 20,092 21,807 34,421 20,521 19,787 55,640
309,750 0,234 0,705 0,973 0,042 0,672 0,259 0,718 70,968 21,989 20,824 20,644 20,164 20,085 21,811 34,419 20,520 19,782 55,640
310,250 0,234 0,701 0,973 0,049 -0,010 0,259 0,719 70,919 22,037 20,819 20,637 20,137 20,072 21,807 34,414 20,514 19,776 55,624
310,750 0,231 0,707 0,977 0,036 -0,010 0,255 0,718 70,960 22,005 20,827 20,636 20,163 20,088 21,797 34,416 20,520 19,776 55,626
311,250 0,234 0,702 0,978 -0,034 -0,010 0,263 0,718 71,065 22,048 20,823 20,637 20,166 20,091 21,797 34,441 20,520 19,777 55,623
311,750 0,236 0,699 0,978 0,086 0,782 0,261 0,718 71,033 22,040 20,826 20,626 20,168 20,081 21,811 34,441 20,514 19,778 55,619
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°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,297 52,632 68,596 0,426 0,438 7986,576 8020,838 153,366 12,644 7,693 -3,881 38,810 8,043 20,348 2025-03-05 14:26
39,292 52,654 68,640 0,426 0,439 7990,834 8044,842 149,599 12,581 7,744 0,659 38,755 8,037 20,348 2025-03-05 14:27
39,289 52,652 68,646 0,426 0,438 7999,310 8042,772 170,147 12,522 7,784 0,573 38,853 8,047 20,348 2025-03-05 14:27
39,287 52,662 68,678 0,426 0,439 8005,649 8056,237 154,200 12,674 7,636 2,790 38,773 8,039 20,347 2025-03-05 14:28
39,291 52,670 68,680 0,426 0,438 8010,984 8046,218 162,177 12,686 7,723 2,516 38,822 8,044 20,254 2025-03-05 14:28
39,284 52,674 68,684 0,426 0,439 8011,818 8054,400 172,875 12,394 7,992 0,702 38,797 8,041 20,254 2025-03-05 14:29
39,283 52,674 68,694 0,426 0,439 8008,798 8062,997 170,550 12,231 8,102 -0,020 38,896 8,051 20,254 2025-03-05 14:29
39,290 52,688 68,721 0,426 0,439 8008,046 8063,949 182,332 12,118 8,242 0,711 39,055 8,068 20,254 2025-03-05 14:30
39,288 52,701 68,744 0,426 0,439 8025,913 8069,024 190,080 12,019 8,310 2,011 39,228 8,086 20,254 2025-03-05 14:30
39,283 52,700 68,699 0,426 0,439 8018,927 8048,561 195,125 11,980 8,361 0,106 38,915 8,053 20,160 2025-03-05 14:31
39,280 52,709 68,746 0,426 0,438 8030,309 8062,009 227,545 11,915 8,413 1,445 38,726 8,034 20,160 2025-03-05 14:31
39,290 52,721 68,756 0,426 0,438 8023,651 8061,767 223,028 12,124 8,216 5,246 38,946 8,057 20,160 2025-03-05 14:32
39,283 52,729 68,743 0,426 0,439 8037,192 8056,370 224,509 12,245 8,091 1,353 38,682 8,029 20,160 2025-03-05 14:32
39,283 52,732 68,751 0,426 0,438 8023,560 8055,964 218,675 12,220 8,122 0,135 39,097 8,072 20,160 2025-03-05 14:33
39,285 52,733 68,759 0,426 0,438 8040,070 8057,457 222,580 12,458 7,841 2,205 39,298 8,093 20,160 2025-03-05 14:33
39,275 52,719 68,761 0,426 0,439 8043,240 8067,547 208,290 12,723 7,558 0,506 38,993 8,062 20,160 2025-03-05 14:34
39,273 52,723 68,734 0,426 0,438 8038,187 8051,905 185,247 12,945 7,408 -1,643 38,885 8,050 20,066 2025-03-05 14:34
39,239 52,720 68,736 0,426 0,439 8047,969 8055,406 179,560 12,882 7,463 -1,395 39,019 8,064 20,067 2025-03-05 14:35
39,228 52,723 68,779 0,426 0,438 8051,364 8069,572 186,717 12,658 7,693 2,139 38,803 8,042 20,067 2025-03-05 14:35
39,200 52,714 68,769 0,426 0,438 8057,202 8069,188 211,712 12,398 7,960 1,879 38,886 8,050 20,067 2025-03-05 14:36
39,191 52,711 68,816 0,426 0,438 8061,256 8094,311 219,269 12,326 7,952 2,065 38,709 8,032 20,067 2025-03-05 14:36
39,186 52,709 68,814 0,426 0,438 8077,410 8096,614 189,900 12,467 7,891 3,229 39,021 8,064 19,973 2025-03-05 14:37
39,168 52,702 68,808 0,426 0,438 8078,883 8095,723 211,090 12,246 8,089 0,505 38,874 8,049 19,972 2025-03-05 14:37
39,161 52,688 68,832 0,426 0,439 8083,137 8119,479 206,042 12,269 8,073 4,061 39,146 8,077 19,973 2025-03-05 14:38
39,150 52,692 68,836 0,426 0,439 8092,484 8119,423 192,391 12,392 7,973 0,124 39,041 8,067 19,972 2025-03-05 14:38
39,143 52,690 68,835 0,426 0,438 8092,239 8115,840 212,341 12,398 7,994 2,789 38,912 8,053 19,973 2025-03-05 14:39
39,138 52,698 68,853 0,426 0,438 8094,870 8118,545 247,798 12,234 8,067 -1,531 38,946 8,057 19,972 2025-03-05 14:39
39,130 52,696 68,831 0,426 0,438 8097,649 8114,280 212,574 12,552 7,752 1,042 38,967 8,059 19,847 2025-03-05 14:40
39,120 52,688 68,841 0,426 0,438 8104,888 8119,121 226,246 12,602 7,768 1,696 38,889 8,051 19,848 2025-03-05 14:40
39,108 52,682 68,853 0,426 0,438 8104,556 8131,861 214,638 12,531 7,774 1,941 38,885 8,050 19,972 2025-03-05 14:41
39,105 52,692 68,851 0,426 0,438 8107,588 8122,550 203,499 12,720 7,640 1,449 39,117 8,074 19,848 2025-03-05 14:41
39,094 52,683 68,889 0,426 0,438 8117,465 8147,853 232,653 12,443 7,905 -1,367 39,169 8,080 19,847 2025-03-05 14:42
39,080 52,672 68,870 0,426 0,439 8123,530 8149,706 228,546 12,527 7,837 3,454 38,942 8,056 19,847 2025-03-05 14:42
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312,250 0,234 0,698 0,978 -0,059 -0,027 0,265 0,718 70,991 21,956 20,819 20,631 20,168 20,092 21,808 34,441 20,523 19,781 55,639
312,750 0,237 0,692 0,977 -0,002 -0,011 0,270 0,716 70,858 21,962 20,815 20,605 20,166 20,076 21,801 34,434 20,516 19,771 55,638
313,250 0,240 0,687 0,976 0,047 -0,010 0,270 0,716 70,893 21,915 20,821 20,613 20,154 20,066 21,808 34,442 20,513 19,779 55,644
313,750 0,239 0,694 0,976 0,065 -0,028 0,266 0,716 70,977 21,928 20,810 20,623 20,172 20,080 21,810 34,448 20,511 19,775 55,630
314,250 0,241 0,694 0,974 0,100 -0,614 0,267 0,716 70,948 21,916 20,809 20,615 20,153 20,086 21,803 34,457 20,507 19,773 55,643
314,750 0,239 0,698 0,972 -0,013 0,626 0,262 0,716 70,930 21,934 20,807 20,618 20,178 20,092 21,807 34,460 20,516 19,781 55,649
315,250 0,237 0,699 0,974 0,012 -0,010 0,263 0,715 70,928 21,983 20,819 20,620 20,173 20,090 21,822 34,462 20,517 19,779 55,647
315,750 0,242 0,696 0,977 0,076 0,594 0,267 0,715 70,930 22,060 20,822 20,633 20,156 20,088 21,820 34,467 20,524 19,778 55,651
316,250 0,241 0,693 0,974 0,013 -0,010 0,267 0,715 70,818 22,002 20,824 20,626 20,182 20,088 21,824 34,473 20,525 19,781 55,660
316,750 0,241 0,691 0,976 -0,031 -0,011 0,269 0,715 70,882 22,036 20,839 20,645 20,187 20,107 21,822 34,492 20,540 19,787 55,673
317,250 0,242 0,691 0,974 0,007 -0,744 0,269 0,715 70,803 22,004 20,825 20,627 20,174 20,089 21,818 34,475 20,530 19,778 55,665
317,750 0,242 0,685 0,973 0,001 -0,010 0,276 0,715 70,810 22,058 20,848 20,635 20,200 20,101 21,823 34,475 20,541 19,780 55,666
318,250 0,242 0,680 0,973 0,097 -0,552 0,278 0,713 70,859 22,037 20,831 20,635 20,166 20,095 21,816 34,479 20,535 19,777 55,667
318,750 0,241 0,678 0,971 -0,063 -0,011 0,278 0,713 70,960 22,104 20,849 20,662 20,177 20,099 21,828 34,490 20,535 19,787 55,676
319,250 0,237 0,688 0,979 -0,057 -0,011 0,269 0,714 70,897 22,083 20,840 20,641 20,182 20,103 21,811 34,491 20,538 19,777 55,669
319,750 0,238 0,688 0,974 0,054 -0,031 0,272 0,713 70,891 22,002 20,840 20,641 20,185 20,098 21,809 34,496 20,538 19,777 55,668
320,250 0,243 0,684 0,977 0,015 -0,011 0,276 0,713 70,885 21,954 20,825 20,638 20,191 20,105 21,816 34,495 20,539 19,776 55,675
320,750 0,243 0,684 0,974 0,043 -0,011 0,271 0,713 70,935 21,919 20,808 20,631 20,172 20,093 21,817 34,499 20,534 19,777 55,669
321,250 0,241 0,692 0,973 -0,071 -0,028 0,269 0,713 70,820 21,936 20,831 20,634 20,201 20,104 21,830 34,513 20,527 19,783 55,673
321,750 0,242 0,690 0,978 0,016 -0,631 0,270 0,712 70,900 21,962 20,817 20,632 20,167 20,102 21,831 34,507 20,534 19,783 55,677
322,250 0,240 0,689 0,970 0,032 -0,011 0,270 0,712 70,883 21,909 20,815 20,625 20,199 20,101 21,829 34,516 20,528 19,774 55,664
322,750 0,242 0,692 0,969 0,035 -0,011 0,266 0,712 70,842 21,974 20,832 20,625 20,178 20,105 21,828 34,519 20,543 19,781 55,679
323,250 0,240 0,697 0,973 -0,018 -0,011 0,263 0,712 70,835 21,924 20,818 20,616 20,178 20,112 21,830 34,500 20,485 19,775 55,679
323,750 0,237 0,700 0,971 -0,072 -0,010 0,260 0,712 70,882 21,992 20,825 20,627 20,176 20,111 21,821 34,429 20,349 19,774 55,682
324,250 0,235 0,702 0,974 0,072 -0,011 0,262 0,712 70,944 22,046 20,834 20,633 20,210 20,110 21,826 34,396 20,340 19,777 55,669
324,750 0,234 0,700 0,971 0,011 -0,601 0,259 0,710 70,909 21,976 20,826 20,614 20,181 20,095 21,825 34,355 20,337 19,777 55,665
325,250 0,235 0,705 0,974 0,090 0,639 0,257 0,709 70,965 21,905 20,842 20,619 20,206 20,114 21,835 34,319 20,370 19,775 55,675
325,750 0,238 0,704 0,977 0,001 -0,010 0,256 0,709 70,876 21,969 20,843 20,629 20,172 20,102 21,823 34,284 20,400 19,774 55,664
326,250 0,237 0,709 0,974 -0,004 -0,010 0,254 0,709 70,957 22,007 20,851 20,640 20,218 20,108 21,830 34,266 -4989,689 19,773 55,685
326,750 0,238 0,708 0,976 0,061 -0,010 0,254 0,709 70,897 21,954 20,851 20,622 20,202 20,111 21,838 34,225 19,879 19,775 55,679
327,250 0,241 0,709 0,982 0,017 0,586 0,256 0,709 71,003 21,982 20,851 20,617 20,197 20,107 21,838 34,179 19,942 19,773 55,690
327,750 0,243 0,706 0,976 0,073 -0,028 0,256 0,709 71,016 21,982 20,843 20,620 20,174 20,100 21,839 34,079 19,978 19,769 55,674
328,250 0,240 0,704 0,971 0,015 -0,538 0,260 0,708 71,034 21,951 20,857 20,621 20,226 20,123 21,836 33,879 20,020 19,773 55,694
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Measure-

ment 
time

Minutes
312,250
312,750
313,250
313,750
314,250
314,750
315,250
315,750
316,250
316,750
317,250
317,750
318,250
318,750
319,250
319,750
320,250
320,750
321,250
321,750
322,250
322,750
323,250
323,750
324,250
324,750
325,250
325,750
326,250
326,750
327,250
327,750
328,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,080 52,676 68,919 0,426 0,438 8123,683 8168,874 215,055 12,409 7,940 -2,369 39,141 8,077 19,848 2025-03-05 14:43
39,068 52,678 68,911 0,426 0,439 8130,477 8164,628 237,906 12,264 8,113 -0,088 38,992 8,061 19,754 2025-03-05 14:43
39,061 52,677 68,902 0,426 0,438 8142,202 8156,947 250,723 12,213 8,103 1,878 39,015 8,064 19,754 2025-03-05 14:44
39,066 52,676 68,927 0,426 0,438 8130,276 8170,169 255,560 12,381 7,988 2,616 39,030 8,065 19,754 2025-03-05 14:44
39,070 52,671 68,926 0,426 0,438 8134,485 8171,404 262,481 12,326 8,011 4,002 38,937 8,056 19,754 2025-03-05 14:45
39,077 52,678 68,938 0,426 0,438 8137,786 8168,233 243,413 12,490 7,875 -0,538 38,979 8,060 19,754 2025-03-05 14:45
39,082 52,681 68,931 0,426 0,438 8132,510 8168,290 238,969 12,476 7,875 0,462 38,820 8,044 19,660 2025-03-05 14:46
39,074 52,678 68,954 0,426 0,438 8142,401 8179,132 280,513 12,336 8,001 3,056 39,196 8,082 19,660 2025-03-05 14:46
39,080 52,689 68,950 0,426 0,438 8137,327 8173,644 260,181 12,338 8,002 0,528 38,928 8,055 19,660 2025-03-05 14:47
39,087 52,698 68,938 0,426 0,439 8142,734 8167,875 266,904 12,256 8,071 -1,239 39,119 8,075 19,660 2025-03-05 14:47
39,078 52,697 68,935 0,426 0,439 8136,276 8170,477 268,440 12,259 8,071 0,284 39,040 8,066 19,660 2025-03-05 14:48
39,078 52,715 68,959 0,426 0,439 8152,357 8173,902 274,648 12,053 8,273 0,058 38,906 8,053 19,660 2025-03-05 14:48
39,067 52,702 68,946 0,426 0,438 8144,120 8167,536 262,505 11,984 8,343 3,895 38,725 8,034 19,566 2025-03-05 14:49
39,074 52,706 68,961 0,426 0,438 8155,005 8171,878 266,904 11,933 8,336 -2,531 38,891 8,051 19,566 2025-03-05 14:49
39,071 52,702 68,977 0,426 0,438 8149,065 8184,425 238,559 12,274 8,064 -2,265 39,186 8,082 19,660 2025-03-05 14:50
39,070 52,702 68,952 0,426 0,439 8143,449 8174,999 244,841 12,187 8,149 2,174 38,911 8,053 19,566 2025-03-05 14:50
39,072 52,706 68,944 0,426 0,439 8144,962 8166,180 289,933 12,040 8,270 0,615 38,847 8,046 19,566 2025-03-05 14:51
39,078 52,708 68,936 0,426 0,438 8139,432 8159,908 267,665 12,170 8,130 1,706 38,948 8,057 19,566 2025-03-05 14:51
39,096 52,719 68,924 0,426 0,439 8134,426 8150,681 274,628 12,289 8,064 -2,844 38,876 8,049 19,566 2025-03-05 14:52
39,106 52,707 68,911 0,425 0,438 8124,076 8147,593 255,977 12,252 8,090 0,647 39,097 8,072 19,472 2025-03-05 14:52
39,118 52,718 68,905 0,426 0,438 8123,666 8139,504 264,784 12,211 8,101 1,262 38,522 8,013 19,472 2025-03-05 14:53
39,123 52,721 68,886 0,426 0,438 8120,378 8128,325 266,320 12,344 7,981 1,420 38,799 8,041 19,566 2025-03-05 14:53
39,130 52,725 68,922 0,425 0,438 8114,324 8144,638 257,221 12,435 7,899 -0,734 38,959 8,058 19,472 2025-03-05 14:54
39,136 52,726 68,899 0,426 0,439 8114,649 8134,010 229,731 12,537 7,794 -2,892 38,944 8,056 19,472 2025-03-05 14:54
39,136 52,727 68,914 0,426 0,439 8113,580 8141,915 228,059 12,496 7,856 2,861 39,100 8,073 19,472 2025-03-05 14:55
39,135 52,721 68,882 0,426 0,439 8116,532 8130,615 221,757 12,548 7,756 0,435 38,807 8,042 19,339 2025-03-05 14:55
39,138 52,729 68,906 0,426 0,439 8123,317 8139,540 229,081 12,616 7,705 3,581 38,910 8,053 19,338 2025-03-05 14:56
39,138 52,714 68,872 0,427 0,439 8127,180 8127,698 250,310 12,608 7,672 0,022 39,047 8,067 19,339 2025-03-05 14:56
39,150 52,704 68,921 0,427 0,438 8130,215 8155,281 242,346 12,724 7,631 -0,160 39,013 8,064 19,339 2025-03-05 14:57
39,151 52,704 68,926 0,427 0,438 8130,989 8157,599 252,381 12,699 7,626 2,448 38,971 8,059 19,338 2025-03-05 14:57
39,155 52,706 68,927 0,427 0,439 8129,548 8157,706 270,663 12,695 7,666 0,663 39,373 8,101 19,245 2025-03-05 14:58
39,152 52,704 68,946 0,427 0,439 8123,678 8169,347 262,689 12,663 7,676 2,938 38,805 8,042 19,339 2025-03-05 14:58
39,162 52,723 68,944 0,427 0,438 8136,120 8157,290 267,738 12,561 7,806 0,589 38,873 8,049 19,245 2025-03-05 14:59
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
328,750 0,242 0,699 0,975 -0,010 0,705 0,262 0,708 70,881 21,919 20,842 20,608 20,185 20,102 21,832 33,666 19,998 19,770 55,681
329,250 0,238 0,700 0,975 0,100 0,718 0,261 0,708 71,015 21,926 20,848 20,622 20,176 20,100 21,827 33,502 20,008 19,769 55,708
329,750 0,240 0,695 0,976 0,005 -0,010 0,267 0,707 70,941 21,964 20,850 20,635 20,210 20,112 21,834 33,346 20,029 19,770 55,710
330,250 0,239 0,694 0,976 0,062 -0,010 0,266 0,708 70,948 21,997 20,856 20,626 20,200 20,109 21,832 33,195 20,022 19,765 55,708
330,750 0,237 0,697 0,977 0,087 -0,010 0,262 0,706 70,899 21,896 20,860 20,627 20,217 20,132 21,840 33,058 20,020 19,773 55,717
331,250 0,238 0,701 0,954 0,013 -0,691 0,260 0,706 70,944 21,923 20,859 20,625 20,195 20,113 21,833 32,885 20,016 19,773 55,714
331,750 0,237 0,704 0,940 -0,006 -0,011 0,256 0,706 71,007 21,937 20,866 20,628 20,200 20,125 21,827 32,743 20,006 19,772 55,717
332,250 0,232 0,714 0,906 0,071 -0,010 0,248 0,706 70,954 22,014 20,864 20,637 20,194 20,118 21,840 32,609 20,015 19,774 55,726
332,750 0,230 0,723 0,680 0,004 -0,010 0,242 0,706 71,054 22,014 20,869 20,640 20,215 20,123 21,838 32,461 20,016 19,771 55,722
333,250 0,231 0,721 0,578 0,051 1,387 0,245 0,706 71,087 21,911 20,860 20,648 20,210 20,135 21,846 32,336 20,013 19,774 55,733
333,750 0,228 0,718 0,633 0,019 -0,656 0,246 0,705 71,012 22,040 20,871 20,655 20,203 20,128 21,855 32,195 20,002 19,775 55,737
334,250 0,229 0,718 0,944 -0,013 -0,011 0,247 0,705 70,979 22,007 20,883 20,673 20,223 20,144 21,856 32,066 19,995 19,776 55,735
334,750 0,230 0,713 2,415 0,059 -0,011 0,250 0,705 70,961 21,954 20,872 20,646 20,208 20,129 21,850 31,922 19,982 19,772 55,732
335,250 0,229 0,711 3,829 -0,006 -0,030 0,255 0,706 70,976 21,964 20,879 20,643 20,221 20,136 21,862 31,799 19,991 19,773 55,745
335,750 0,231 0,699 4,291 0,055 -0,205 0,265 0,705 71,036 21,934 20,862 20,646 20,226 20,131 21,853 31,673 19,984 19,772 55,751
336,250 0,231 0,691 3,591 -0,005 -0,010 0,270 0,704 70,927 21,990 20,870 20,655 20,210 20,130 21,845 31,561 19,977 19,773 55,766
336,750 0,232 0,686 2,600 0,078 0,808 0,275 0,705 70,830 21,990 20,874 20,649 20,224 20,133 21,848 31,492 19,988 19,773 55,762
337,250 0,238 0,677 2,452 0,061 -0,011 0,281 0,703 70,769 21,911 20,847 20,642 20,195 20,129 21,847 31,474 19,966 19,769 55,760
337,750 0,235 0,680 2,399 0,042 -0,011 0,274 0,704 70,768 21,930 20,850 20,645 20,212 20,138 21,857 31,460 19,971 19,772 55,767
338,250 0,235 0,688 2,376 0,000 -0,607 0,270 0,704 70,812 21,957 20,858 20,648 20,228 20,144 21,850 31,437 19,977 19,770 55,772
338,750 0,240 0,691 2,305 0,006 -0,028 0,267 0,704 70,778 21,971 20,863 20,644 20,221 20,138 21,853 31,414 19,954 19,769 55,778
339,250 0,240 0,696 2,218 0,027 -0,047 0,263 0,703 70,753 21,918 20,850 20,648 20,205 20,140 21,835 31,377 19,959 19,769 55,773
339,750 0,241 0,701 2,202 0,030 0,698 0,259 0,702 70,741 21,885 20,830 20,627 20,211 20,135 21,862 31,349 19,953 19,767 55,763
340,250 0,242 0,702 2,211 0,011 -0,010 0,261 0,703 70,653 21,887 20,838 20,623 20,222 20,134 21,858 31,311 19,948 19,768 55,769
340,750 0,240 0,699 2,164 0,101 0,697 0,260 0,701 70,593 21,864 20,827 20,620 20,215 20,128 21,850 31,265 19,932 19,766 55,767
341,250 0,232 0,705 2,135 0,011 -0,813 0,254 0,701 70,592 21,946 20,822 20,617 20,194 20,125 21,853 31,230 19,951 19,767 55,745
341,750 0,232 0,711 2,131 0,006 -0,010 0,253 0,701 70,642 21,875 20,821 20,605 20,198 20,127 21,853 31,184 19,936 19,763 55,738
342,250 0,234 0,703 2,092 0,038 -0,010 0,262 0,701 70,581 21,847 20,818 20,623 20,215 20,132 21,857 31,140 19,937 19,771 55,751
342,750 0,239 0,694 2,096 0,009 -0,740 0,267 0,701 70,549 21,909 20,834 20,636 20,232 20,138 21,854 31,101 19,954 19,772 55,736
343,250 0,240 0,693 2,089 0,013 -0,048 0,265 0,701 70,629 21,825 20,815 20,616 20,208 20,142 21,854 31,049 19,929 19,771 55,737
343,750 0,235 0,699 2,069 -0,061 -0,011 0,261 0,700 70,660 21,909 20,828 20,619 20,227 20,142 21,855 31,003 19,948 19,769 55,728
344,250 0,235 0,703 1,966 0,071 -0,028 0,258 0,700 70,740 21,862 20,826 20,616 20,250 20,152 21,845 30,944 19,942 19,770 55,745
344,750 0,237 0,705 2,000 0,063 -0,010 0,256 0,700 70,789 21,896 20,820 20,612 20,227 20,139 21,859 30,902 19,943 19,773 55,732
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ment 
time

Minutes
328,750
329,250
329,750
330,250
330,750
331,250
331,750
332,250
332,750
333,250
333,750
334,250
334,750
335,250
335,750
336,250
336,750
337,250
337,750
338,250
338,750
339,250
339,750
340,250
340,750
341,250
341,750
342,250
342,750
343,250
343,750
344,250
344,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side
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boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,162 52,707 68,923 0,427 0,439 8129,451 8157,700 271,542 12,455 7,856 -0,386 38,960 8,058 19,245 2025-03-05 14:59
39,172 52,717 68,951 0,427 0,439 8135,665 8164,868 247,162 12,533 7,818 3,991 38,937 8,056 19,245 2025-03-05 15:00
39,175 52,725 68,936 0,427 0,439 8135,474 8159,655 266,887 12,328 8,016 0,186 39,078 8,070 19,245 2025-03-05 15:00
39,169 52,725 68,938 0,427 0,439 8138,245 8155,873 244,438 12,382 7,974 2,499 39,096 8,072 19,245 2025-03-05 15:01
39,168 52,732 68,956 0,427 0,439 8135,693 8160,151 235,828 12,460 7,860 3,463 39,053 8,068 19,151 2025-03-05 15:01
39,170 52,741 68,958 0,426 0,439 8129,042 8158,342 246,582 12,528 7,801 0,511 38,440 8,004 19,151 2025-03-05 15:02
39,176 52,747 68,968 0,426 0,439 8124,628 8158,048 243,726 12,628 7,682 -0,237 37,706 7,927 19,151 2025-03-05 15:02
39,178 52,755 69,020 0,426 0,439 8133,391 8184,831 198,902 12,904 7,432 2,822 33,751 7,500 19,151 2025-03-05 15:03
39,175 52,761 68,981 0,426 0,439 8126,417 8158,438 195,959 13,122 7,257 0,161 27,554 6,777 19,151 2025-03-05 15:03
39,179 52,768 68,971 0,426 0,439 8135,570 8154,285 203,478 12,994 7,338 2,043 19,513 5,703 19,124 2025-03-05 15:04
39,180 52,769 68,992 0,426 0,439 8126,223 8161,416 183,176 12,913 7,386 0,744 31,420 7,236 19,058 2025-03-05 15:04
39,183 52,777 68,973 0,426 0,438 8132,609 8143,509 198,033 12,959 7,419 -0,524 50,685 9,191 19,058 2025-03-05 15:05
39,177 52,776 69,002 0,426 0,438 8126,023 8158,309 185,741 12,813 7,513 2,341 94,637 12,559 19,058 2025-03-05 15:05
39,182 52,788 69,031 0,426 0,438 8135,979 8166,764 196,209 12,742 7,655 -0,226 163,269 16,496 19,058 2025-03-05 15:06
39,187 52,793 69,014 0,426 0,438 8130,717 8151,233 201,428 12,407 7,943 2,208 179,859 17,314 19,058 2025-03-05 15:06
39,190 52,789 69,037 0,426 0,438 8142,181 8169,141 205,389 12,221 8,112 -0,203 112,102 13,669 19,058 2025-03-05 15:07
39,186 52,786 69,048 0,426 0,438 8141,002 8169,972 215,868 12,103 8,252 3,135 104,087 13,171 19,058 2025-03-05 15:07
39,185 52,789 69,059 0,426 0,439 8145,408 8183,538 256,192 11,859 8,433 2,428 97,449 12,744 18,964 2025-03-05 15:08
39,184 52,792 69,050 0,427 0,439 8152,464 8176,252 213,203 12,083 8,226 1,689 93,988 12,516 19,058 2025-03-05 15:08
39,185 52,795 69,040 0,426 0,438 8139,875 8168,619 242,440 12,203 8,114 -0,019 94,101 12,523 19,057 2025-03-05 15:09
39,187 52,803 69,018 0,426 0,438 8141,453 8149,357 254,715 12,310 8,006 0,226 91,048 12,319 18,964 2025-03-05 15:09
39,185 52,806 69,028 0,426 0,439 8148,913 8160,243 253,030 12,408 7,898 1,095 89,513 12,214 18,964 2025-03-05 15:10
39,193 52,812 69,020 0,427 0,439 8150,602 8155,041 270,239 12,578 7,774 1,212 85,466 11,935 18,964 2025-03-05 15:10
39,182 52,797 68,990 0,427 0,438 8157,351 8140,564 269,871 12,523 7,829 0,445 88,579 12,150 18,964 2025-03-05 15:11
39,184 52,792 68,993 0,426 0,439 8145,869 8154,082 253,423 12,493 7,809 4,030 87,065 12,046 18,839 2025-03-05 15:11
39,185 52,796 68,987 0,426 0,439 8135,456 8147,755 203,936 12,686 7,620 0,452 84,370 11,858 18,839 2025-03-05 15:12
39,177 52,784 68,981 0,426 0,438 8129,784 8137,080 209,610 12,765 7,583 0,233 85,871 11,963 18,839 2025-03-05 15:12
39,188 52,797 68,998 0,426 0,439 8135,583 8154,085 228,462 12,466 7,870 1,518 84,458 11,864 18,839 2025-03-05 15:13
39,184 52,796 69,002 0,426 0,439 8127,143 8156,856 259,750 12,343 8,003 0,351 82,637 11,736 18,839 2025-03-05 15:13
39,185 52,792 68,973 0,426 0,439 8131,029 8141,104 256,387 12,346 7,960 0,507 83,350 11,786 18,745 2025-03-05 15:14
39,186 52,790 68,988 0,426 0,438 8119,303 8144,856 225,249 12,498 7,826 -2,458 83,299 11,783 18,745 2025-03-05 15:14
39,190 52,797 68,983 0,426 0,439 8124,446 8142,291 228,285 12,577 7,750 2,838 81,127 11,628 18,745 2025-03-05 15:15
39,182 52,798 68,963 0,426 0,439 8123,326 8129,129 238,584 12,626 7,683 2,500 77,934 11,397 18,745 2025-03-05 15:15
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345,250 0,232 0,711 2,017 0,061 -0,010 0,248 0,700 70,739 21,918 20,832 20,624 20,238 20,151 21,842 30,842 19,944 19,773 55,739
345,750 0,234 0,713 1,972 -0,018 -0,011 0,252 0,700 70,720 21,858 20,825 20,611 20,230 20,144 21,855 30,787 19,946 19,770 55,730
346,250 0,238 0,705 1,967 -0,026 -0,688 0,258 0,700 70,713 21,884 20,817 20,610 20,226 20,128 21,845 30,719 19,937 19,766 55,710
346,750 0,239 0,702 1,979 0,044 -0,305 0,259 0,698 70,804 21,941 20,820 20,613 20,220 20,151 21,849 30,676 19,934 19,769 55,713
347,250 0,238 0,703 1,904 -0,012 -0,009 0,258 0,698 70,722 21,933 20,809 20,606 20,191 20,134 21,845 30,607 19,919 19,765 55,702
347,750 0,237 0,704 1,946 -0,009 -0,090 0,258 0,698 70,741 21,905 20,818 20,608 20,200 20,132 21,847 30,560 19,929 19,768 55,698
348,250 0,237 0,703 1,953 0,086 -0,703 0,261 0,698 70,856 21,930 20,826 20,612 20,222 20,155 21,854 30,510 19,950 19,774 55,710
348,750 0,240 0,696 1,922 0,003 -0,011 0,267 0,698 70,889 21,952 20,817 20,616 20,210 20,152 21,863 30,469 19,950 19,777 55,712
349,250 0,241 0,691 1,922 0,070 -0,011 0,267 0,698 70,737 21,997 20,839 20,608 20,223 20,140 21,863 30,386 19,948 19,767 55,704
349,750 0,241 0,698 1,925 0,057 -0,639 0,259 0,698 70,623 21,908 20,834 20,614 20,219 20,146 21,863 30,341 19,942 19,776 55,705
350,250 0,242 0,709 1,895 0,018 0,055 0,254 0,697 70,616 21,876 20,826 20,616 20,219 20,145 21,857 30,273 19,926 19,767 55,690
350,750 0,243 0,709 1,847 0,050 0,714 0,251 0,697 70,580 21,841 20,804 20,605 20,209 20,138 21,853 30,217 19,933 19,765 55,698
351,250 0,247 0,712 1,854 0,003 -0,028 0,253 0,698 70,483 21,875 20,814 20,609 20,215 20,146 21,849 30,154 19,953 19,769 55,679
351,750 0,247 0,705 1,868 0,054 -0,810 0,257 0,698 70,416 21,803 20,804 20,603 20,221 20,146 21,864 30,097 19,935 19,771 55,685
352,250 0,246 0,706 1,832 0,021 -0,010 0,252 0,697 70,380 21,879 20,794 20,593 20,225 20,141 21,850 30,028 19,944 19,768 55,698
352,750 0,241 0,715 1,846 0,008 0,553 0,247 0,696 70,363 21,899 20,802 20,592 20,211 20,142 21,852 29,958 19,939 19,768 55,668
353,250 0,241 0,717 1,853 0,048 -0,011 0,245 0,696 70,379 21,881 20,799 20,595 20,222 20,140 21,848 29,897 19,936 19,765 55,665
353,750 0,239 0,723 1,821 -0,042 -0,011 0,239 0,695 70,365 21,813 20,792 20,571 20,207 20,135 21,849 29,829 19,918 19,761 55,659
354,250 0,239 0,725 1,832 0,067 -0,010 0,241 0,695 70,378 21,843 20,775 20,572 20,196 20,145 21,852 29,783 19,932 19,763 55,658
354,750 0,240 0,720 1,835 0,007 0,734 0,246 0,694 70,435 21,857 20,795 20,588 20,215 20,155 21,859 29,730 19,946 19,768 55,663
355,250 0,237 0,716 1,811 -0,003 0,601 0,245 0,695 70,411 21,851 20,802 20,578 20,208 20,139 21,862 29,665 19,931 19,767 55,660
355,750 0,238 0,721 1,820 0,006 -0,029 0,242 0,695 70,456 21,830 20,791 20,582 20,240 20,148 21,862 29,610 19,936 19,767 55,653
356,250 0,241 0,722 1,822 -0,056 -1,090 0,243 0,694 70,417 21,819 20,779 20,582 20,211 20,159 21,849 29,539 19,931 19,767 55,669
356,750 0,239 0,722 1,793 0,016 0,682 0,240 0,693 70,421 21,876 20,787 20,582 20,203 20,140 21,849 29,477 19,931 19,772 55,662
357,250 0,235 0,729 1,800 0,079 -0,029 0,236 0,693 70,418 21,811 20,778 20,567 20,226 20,155 21,864 29,420 19,934 19,769 55,633
357,750 0,239 0,727 1,752 0,001 -0,506 0,239 0,693 70,310 21,804 20,765 20,565 20,199 20,136 21,849 29,348 19,925 19,765 55,655
358,250 0,240 0,728 1,787 -0,052 -0,010 0,235 0,693 70,239 21,814 20,773 20,582 20,198 20,157 21,851 29,299 19,927 19,773 55,632
358,750 0,239 0,729 1,748 0,019 0,588 0,240 0,693 70,224 21,781 20,771 20,564 20,214 20,139 21,850 29,225 19,918 19,763 55,650
359,250 0,248 0,719 1,753 0,033 0,591 0,243 0,693 70,272 21,796 20,760 20,569 20,219 20,146 21,856 29,167 19,912 19,765 55,647
359,750 0,242 0,728 1,774 -0,100 -0,010 0,235 0,692 70,240 21,817 20,773 20,559 20,217 20,149 21,864 29,118 19,934 19,767 55,657
360,250 0,243 0,728 1,753 0,044 -0,543 0,240 0,692 70,163 21,856 20,766 20,576 20,206 20,143 21,855 29,039 19,923 19,765 55,640
360,750 0,243 0,719 1,751 -0,012 0,721 0,246 0,692 70,115 21,787 20,759 20,574 20,224 20,154 21,856 28,985 19,917 19,761 55,637
361,250 0,241 0,717 1,763 0,094 -0,010 0,246 0,692 70,134 21,812 20,777 20,571 20,240 20,151 21,857 28,933 19,921 19,767 55,649
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Category: I run 1

 
Measure-

ment 
time

Minutes
345,250
345,750
346,250
346,750
347,250
347,750
348,250
348,750
349,250
349,750
350,250
350,750
351,250
351,750
352,250
352,750
353,250
353,750
354,250
354,750
355,250
355,750
356,250
356,750
357,250
357,750
358,250
358,750
359,250
359,750
360,250
360,750
361,250

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,186 52,800 68,942 0,426 0,439 8127,018 8124,626 204,152 12,857 7,452 2,437 81,421 11,649 18,745 2025-03-05 15:16
39,172 52,789 68,938 0,426 0,439 8126,819 8133,095 232,260 12,787 7,567 -0,712 80,041 11,550 18,745 2025-03-05 15:16
39,179 52,787 68,931 0,426 0,439 8112,518 8124,482 242,770 12,588 7,731 -1,037 77,497 11,365 18,745 2025-03-05 15:17
39,186 52,785 68,924 0,426 0,439 8107,062 8117,848 248,868 12,520 7,777 1,768 79,376 11,502 18,651 2025-03-05 15:17
39,174 52,774 68,938 0,426 0,439 8113,637 8135,007 244,025 12,585 7,727 -0,462 75,021 11,182 18,651 2025-03-05 15:18
39,177 52,774 68,919 0,426 0,439 8119,004 8120,464 234,609 12,590 7,739 -0,350 76,811 11,315 18,651 2025-03-05 15:18
39,180 52,776 68,931 0,426 0,439 8117,776 8136,211 248,184 12,516 7,831 3,439 78,074 11,407 18,652 2025-03-05 15:19
39,177 52,765 68,916 0,426 0,438 8117,327 8121,553 263,937 12,344 8,021 0,127 77,153 11,340 18,651 2025-03-05 15:19
39,176 52,766 68,916 0,426 0,439 8112,845 8122,453 271,292 12,280 8,018 2,784 75,955 11,251 18,651 2025-03-05 15:20
39,177 52,767 68,913 0,425 0,439 8099,041 8124,687 259,118 12,515 7,767 2,291 76,807 11,314 18,651 2025-03-05 15:20
39,179 52,778 68,919 0,426 0,439 8100,335 8129,427 283,015 12,731 7,628 0,712 76,046 11,258 18,558 2025-03-05 15:21
39,171 52,768 68,892 0,426 0,439 8107,780 8110,404 277,765 12,781 7,538 1,988 75,412 11,211 18,558 2025-03-05 15:21
39,174 52,765 68,891 0,426 0,439 8104,453 8111,431 307,593 12,746 7,590 0,100 72,711 11,008 18,558 2025-03-05 15:22
39,168 52,763 68,895 0,426 0,439 8112,295 8117,281 299,189 12,599 7,706 2,161 75,032 11,183 18,558 2025-03-05 15:22
39,166 52,759 68,895 0,426 0,438 8110,161 8113,317 290,416 12,699 7,568 0,824 74,180 11,119 18,558 2025-03-05 15:23
39,160 52,745 68,880 0,426 0,438 8098,955 8110,648 264,586 12,876 7,414 0,307 73,007 11,031 18,508 2025-03-05 15:23
39,162 52,748 68,877 0,426 0,439 8097,832 8122,172 262,484 12,927 7,355 1,916 74,214 11,122 18,464 2025-03-05 15:24
39,155 52,748 68,884 0,426 0,439 8100,519 8118,044 243,785 13,122 7,181 -1,687 73,341 11,056 18,464 2025-03-05 15:24
39,151 52,743 68,842 0,426 0,439 8101,449 8101,812 256,376 13,093 7,216 2,700 72,205 10,970 18,464 2025-03-05 15:25
39,151 52,742 68,876 0,426 0,439 8098,966 8126,852 256,699 12,936 7,367 0,279 73,427 11,062 18,347 2025-03-05 15:25
39,148 52,739 68,877 0,426 0,439 8103,301 8120,308 234,150 12,915 7,338 -0,100 72,640 11,003 18,464 2025-03-05 15:26
39,151 52,741 68,891 0,425 0,439 8087,793 8122,928 249,042 13,020 7,256 0,241 72,028 10,957 18,464 2025-03-05 15:26
39,148 52,746 68,884 0,426 0,439 8101,667 8125,347 264,548 13,025 7,285 -2,235 72,846 11,019 18,339 2025-03-05 15:27
39,152 52,744 68,869 0,426 0,439 8099,220 8115,433 241,568 13,067 7,204 0,636 72,248 10,973 18,339 2025-03-05 15:27
39,152 52,744 68,870 0,426 0,439 8083,430 8122,044 227,000 13,260 7,074 3,143 71,568 10,922 18,339 2025-03-05 15:28
39,146 52,739 68,868 0,426 0,438 8096,465 8109,958 263,322 13,128 7,167 0,026 68,290 10,668 18,339 2025-03-05 15:28
39,146 52,741 68,862 0,426 0,439 8093,985 8118,114 242,777 13,236 7,052 -2,077 71,921 10,948 18,339 2025-03-05 15:29
39,143 52,745 68,868 0,425 0,439 8091,206 8119,067 266,411 13,144 7,203 0,754 70,925 10,872 18,339 2025-03-05 15:29
39,137 52,745 68,854 0,425 0,439 8090,170 8110,769 310,119 12,969 7,295 1,300 68,957 10,720 18,339 2025-03-05 15:30
39,134 52,751 68,884 0,426 0,439 8102,668 8122,626 259,972 13,266 7,057 -3,990 71,101 10,886 18,246 2025-03-05 15:30
39,126 52,737 68,858 0,425 0,439 8097,203 8118,506 288,692 13,128 7,202 1,742 70,852 10,867 18,246 2025-03-05 15:31
39,117 52,736 68,851 0,425 0,439 8090,776 8117,025 275,698 12,940 7,378 -0,494 68,824 10,710 18,246 2025-03-05 15:31
39,118 52,749 68,876 0,426 0,439 8107,798 8118,792 263,325 12,927 7,391 3,780 70,673 10,853 18,246 2025-03-05 15:32

44(50)



PE 56 Cat I_250305.DAT
Category: I run 1

 301 302 304 305 306 308 317 1311 1313 1314 1315 1316 1317 1318 1319 1320 1101 1103
Measure-

ment 
time

CO 
chimney

CO2 
chimney Pdyn Pstat

Static 
pressure 
chimney

O2 
chimney Scale

Flue gas 
temp

Flue gas at 
pitot

filter 
temp 1

filter 
temp 2

gas 
meter 

temp 1

gas 
meter 

temp 2
gasmeter 

1hr 
Gas meter 

ambient
Filter temp 

1 hr
Ambient 

temperature
T4 outlet 
load side

Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
361,750 0,242 0,714 1,738 0,044 0,827 0,249 0,692 70,206 21,871 20,780 20,571 20,208 20,152 21,855 28,870 19,929 19,773 55,651
362,250 0,241 0,716 1,740 -0,019 -0,011 0,247 0,691 70,221 21,851 20,766 20,575 20,219 20,153 21,858 28,809 19,924 19,767 55,642
362,750 0,240 0,715 1,744 0,028 -0,010 0,247 0,691 70,136 21,892 20,780 20,578 20,211 20,156 21,854 28,753 19,929 19,767 55,639
363,250 0,238 0,718 1,724 0,178 -0,011 0,247 0,690 70,158 21,837 20,770 20,569 20,232 20,161 21,856 28,704 19,928 19,771 55,637
363,750 0,239 0,711 1,723 -0,017 -0,011 0,252 0,690 70,075 21,816 20,759 20,563 20,219 20,157 21,851 28,628 19,923 19,767 55,626
364,250 0,239 0,712 1,726 0,038 -0,029 0,251 0,690 70,060 21,864 20,783 20,568 20,242 20,151 21,856 28,572 19,917 19,764 55,610
364,750 0,240 0,711 1,708 0,039 -0,255 0,253 0,690 70,060 21,858 20,774 20,569 20,239 20,163 21,849 28,512 19,905 19,765 55,604
365,250 0,236 0,713 1,705 -0,007 -0,068 0,244 0,690 70,209 21,849 20,766 20,561 20,208 20,150 21,855 28,453 19,912 19,767 55,614
365,750 0,229 0,732 1,668 -0,042 -0,796 0,231 0,690 70,211 21,908 20,785 20,565 20,234 20,164 21,861 28,398 19,914 19,765 55,606
366,250 0,230 0,734 1,698 0,007 0,587 0,234 0,689 70,279 21,870 20,781 20,574 20,217 20,158 21,855 28,343 19,909 19,769 55,599
366,750 0,230 0,727 1,661 -0,042 0,768 0,238 0,689 70,212 21,861 20,774 20,552 20,222 20,151 21,868 28,271 19,899 19,769 55,590
367,250 0,230 0,726 1,672 0,021 -0,566 0,239 0,689 70,144 21,860 20,765 20,547 20,209 20,147 21,853 28,203 19,895 19,763 55,572
367,750 0,232 0,725 1,688 -0,031 -0,011 0,239 0,689 70,249 21,876 20,780 20,562 20,249 20,178 21,870 28,166 19,911 19,771 55,571
368,250 0,230 0,727 1,662 0,006 -0,638 0,236 0,689 70,045 21,842 20,779 20,560 20,227 20,160 21,861 28,099 19,895 19,773 55,588
368,750 0,228 0,729 1,667 0,017 0,735 0,237 0,687 70,029 21,808 20,765 20,545 20,232 20,166 21,865 28,046 19,910 19,767 55,573
369,250 0,229 0,725 1,676 0,029 -0,011 0,240 0,687 70,016 21,773 20,763 20,544 20,221 20,157 21,851 27,984 19,912 19,767 55,568
369,750 0,229 0,726 1,638 -0,022 -0,027 0,239 0,687 69,976 21,785 20,752 20,538 20,229 20,151 21,860 27,928 19,928 19,763 55,569
370,250 0,233 0,723 2,270 0,003 -0,017 0,243 0,687 70,052 21,782 20,749 20,536 20,203 20,147 21,849 27,871 19,870 19,766 55,569
370,750 0,232 0,725 2,335 0,055 -0,011 0,239 0,687 70,016 21,813 20,761 20,544 20,221 20,156 21,848 27,814 19,879 19,764 55,563
371,250 0,230 0,725 2,293 0,037 -0,010 0,241 0,687 70,053 21,785 20,758 20,553 20,238 20,166 21,858 27,751 19,947 19,763 55,565
371,750 0,232 0,721 2,292 0,065 -0,544 0,243 0,687 70,127 21,776 20,758 20,554 20,226 20,162 21,859 27,688 19,973 19,764 55,552
372,250 0,231 0,720 2,222 0,068 0,695 0,241 0,685 70,112 21,792 20,760 20,553 20,222 20,157 21,859 27,644 20,006 19,768 55,567
372,750 0,229 0,726 2,270 0,018 -0,622 0,239 0,685 69,980 21,828 20,761 20,559 20,226 20,162 21,847 27,601 20,010 19,765 55,530
373,250 0,229 0,723 2,218 0,021 0,239 0,246 0,686 69,964 21,836 20,764 20,571 20,227 20,167 21,849 27,543 20,002 19,768 55,551
373,750 0,232 0,712 2,236 -0,054 0,248 0,252 0,685 69,902 21,755 20,755 20,553 20,216 20,160 21,849 27,479 19,987 19,767 55,541
374,250 0,231 0,711 1,875 0,084 0,659 0,251 0,685 69,855 21,783 20,749 20,544 20,205 20,156 21,843 27,428 20,000 19,766 55,534
374,750 0,230 0,712 0,364 0,049 -0,011 0,250 0,685 69,846 21,795 20,757 20,551 20,218 20,153 21,855 27,376 19,999 19,762 55,532
375,250 0,229 0,714 0,128 0,047 -0,011 0,249 0,685 69,896 21,830 20,766 20,564 20,205 20,171 21,855 27,323 20,005 19,769 55,533
375,750 0,230 0,711 0,926 0,075 0,510 0,252 0,685 69,892 21,790 20,780 20,573 20,231 20,186 21,848 27,296 20,020 19,771 55,541
376,250 0,235 0,709 0,970 0,081 -0,010 0,253 0,684 69,858 21,772 20,768 20,555 20,224 20,174 21,849 27,228 20,019 19,765 55,535
376,750 0,235 0,710 0,971 0,021 -0,507 0,252 0,684 69,837 21,706 20,766 20,541 20,233 20,160 21,853 27,186 20,000 19,766 55,529
377,250 0,236 0,707 0,974 0,034 0,515 0,255 0,684 69,773 21,773 20,764 20,548 20,236 20,178 21,861 27,127 20,009 19,767 55,534
377,750 0,241 0,708 0,972 0,071 -0,010 0,253 0,684 69,793 21,807 20,765 20,546 20,225 20,178 21,859 27,091 20,006 19,769 55,526
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Measure-

ment 
time

Minutes
361,750
362,250
362,750
363,250
363,750
364,250
364,750
365,250
365,750
366,250
366,750
367,250
367,750
368,250
368,750
369,250
369,750
370,250
370,750
371,250
371,750
372,250
372,750
373,250
373,750
374,250
374,750
375,250
375,750
376,250
376,750
377,250
377,750

1104 1105 1107 130 230 101 102 1 2 3 6 7 8 11     

T3 inlet 
load side

T2 inlet 
boiler

T1 outlet 
boiler

Flow load 
side

Flow boiler 
side

Heat output 
load side

Heat output 
boiler

CO 
chimney

CO2 
chimney

O2 
chimney Pstat Pdyn

Tunnel 
velocity Våg Time

°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,111 52,735 68,862 0,425 0,439 8105,367 8118,853 270,246 12,801 7,469 1,766 69,984 10,800 18,246 2025-03-05 15:32
39,110 52,737 68,862 0,426 0,439 8107,736 8120,202 265,135 12,902 7,418 -0,760 68,719 10,702 18,246 2025-03-05 15:33
39,098 52,720 68,833 0,426 0,439 8111,953 8109,685 248,805 12,881 7,397 1,103 70,127 10,811 18,152 2025-03-05 15:33
39,106 52,731 68,866 0,426 0,439 8108,981 8117,774 247,780 12,937 7,424 7,124 69,549 10,766 18,152 2025-03-05 15:34
39,100 52,715 68,809 0,426 0,439 8106,741 8100,210 249,038 12,746 7,548 -0,662 68,408 10,678 18,152 2025-03-05 15:34
39,104 52,717 68,849 0,426 0,439 8098,368 8123,453 252,391 12,795 7,537 1,521 69,386 10,754 18,152 2025-03-05 15:35
39,090 52,707 68,837 0,425 0,439 8093,723 8121,718 257,651 12,761 7,592 1,558 68,831 10,711 18,152 2025-03-05 15:35
39,089 52,703 68,808 0,425 0,439 8098,139 8101,378 217,150 12,923 7,318 -0,300 67,475 10,605 18,152 2025-03-05 15:36
39,086 52,706 68,810 0,426 0,439 8102,987 8104,561 184,313 13,400 6,926 -1,661 64,954 10,405 18,152 2025-03-05 15:36
39,087 52,697 68,803 0,426 0,439 8099,767 8105,987 200,795 13,311 7,027 0,275 68,121 10,655 18,058 2025-03-05 15:37
39,086 52,688 68,788 0,426 0,439 8097,391 8105,688 192,603 13,154 7,129 -1,694 67,194 10,583 18,058 2025-03-05 15:37
39,068 52,669 68,782 0,426 0,439 8098,174 8105,433 204,798 13,123 7,163 0,824 65,802 10,472 18,058 2025-03-05 15:38
39,072 52,669 68,788 0,426 0,438 8096,717 8099,904 207,512 13,118 7,185 -1,220 67,811 10,631 18,058 2025-03-05 15:38
39,071 52,660 68,773 0,426 0,439 8105,554 8106,563 186,303 13,216 7,093 0,239 67,173 10,581 18,058 2025-03-05 15:39
39,071 52,662 68,779 0,426 0,439 8095,941 8105,906 178,698 13,205 7,117 0,663 65,824 10,474 17,965 2025-03-05 15:39
39,066 52,652 68,796 0,426 0,439 8104,671 8121,037 189,816 13,080 7,200 1,161 67,473 10,604 17,964 2025-03-05 15:40
39,064 52,652 68,773 0,425 0,439 8089,774 8113,442 189,670 13,165 7,184 -0,895 65,578 10,455 17,964 2025-03-05 15:40
39,061 52,645 68,763 0,426 0,438 8096,670 8105,876 217,372 13,033 7,296 0,130 89,824 12,236 17,965 2025-03-05 15:41
39,059 52,647 68,771 0,425 0,438 8090,756 8108,523 202,463 13,178 7,163 2,207 94,274 12,535 17,965 2025-03-05 15:41
39,061 52,651 68,755 0,426 0,438 8097,720 8096,004 198,245 13,085 7,237 1,497 92,706 12,430 17,964 2025-03-05 15:42
39,052 52,643 68,761 0,426 0,439 8093,836 8109,057 207,501 13,040 7,300 2,598 90,408 12,275 17,964 2025-03-05 15:42
39,057 52,645 68,784 0,425 0,438 8092,875 8114,805 193,103 13,014 7,236 2,710 85,458 11,934 17,840 2025-03-05 15:43
39,053 52,642 68,761 0,426 0,439 8083,098 8108,904 189,660 13,159 7,169 0,700 91,351 12,339 17,840 2025-03-05 15:43
39,045 52,634 68,769 0,426 0,439 8094,902 8117,837 197,630 13,011 7,367 0,848 89,931 12,243 17,965 2025-03-05 15:44
39,047 52,633 68,734 0,426 0,439 8090,410 8104,803 206,657 12,764 7,574 -2,160 87,824 12,098 17,839 2025-03-05 15:44
39,041 52,629 68,744 0,426 0,438 8096,852 8101,004 200,580 12,794 7,544 3,342 58,762 9,896 17,840 2025-03-05 15:45
39,038 52,619 68,753 0,426 0,439 8106,155 8119,136 200,590 12,821 7,503 1,960 -8,606 -9999,000 17,840 2025-03-05 15:45
39,039 52,611 68,729 0,426 0,439 8100,320 8114,482 186,303 12,856 7,477 1,882 25,409 6,508 17,746 2025-03-05 15:46
39,031 52,605 68,716 0,426 0,439 8100,689 8109,526 204,357 12,749 7,570 2,992 38,223 7,982 17,746 2025-03-05 15:46
39,031 52,607 68,726 0,426 0,439 8100,870 8108,557 228,685 12,733 7,576 3,233 38,679 8,029 17,746 2025-03-05 15:47
39,027 52,605 68,734 0,426 0,439 8099,943 8115,998 224,297 12,752 7,574 0,831 38,906 8,053 17,746 2025-03-05 15:47
39,029 52,612 68,712 0,426 0,439 8105,140 8099,120 233,716 12,665 7,662 1,362 39,042 8,067 17,746 2025-03-05 15:48
39,036 52,604 68,709 0,426 0,438 8093,549 8097,076 267,727 12,725 7,592 2,835 39,008 8,063 17,746 2025-03-05 15:48
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
378,250 0,239 0,714 0,973 -0,057 -0,011 0,247 0,684 69,822 21,829 20,764 20,548 20,219 20,181 21,845 27,025 19,983 19,762 55,530
378,750 0,241 0,718 0,973 0,034 -0,011 0,246 0,682 69,766 21,834 20,764 20,540 20,206 20,166 21,857 26,967 19,980 19,760 55,537
379,250 0,240 0,719 0,970 0,051 -0,010 0,243 0,682 69,803 21,848 20,768 20,547 20,222 20,160 21,862 26,930 19,976 19,763 55,549
379,750 0,238 0,724 0,973 -0,026 0,676 0,239 0,682 69,802 21,852 20,766 20,546 20,209 20,172 21,858 26,880 19,962 19,762 55,538
380,250 0,237 0,726 0,971 -0,016 -0,570 0,238 0,682 69,884 21,870 20,779 20,562 20,215 20,169 21,844 26,825 19,961 19,758 55,527
380,750 0,238 0,727 0,973 -0,001 -0,678 0,237 0,682 69,875 21,871 20,774 20,565 20,214 20,170 21,848 26,778 19,957 19,758 55,542
381,250 0,236 0,730 0,966 0,050 -0,010 0,234 0,682 69,863 21,820 20,761 20,551 20,211 20,160 21,846 26,724 19,946 19,754 55,528
381,750 0,237 0,731 0,967 0,056 1,274 0,233 0,682 69,943 21,811 20,773 20,552 20,222 20,166 21,855 26,683 19,966 19,760 55,535
382,250 0,238 0,734 0,966 0,102 -0,533 0,230 0,682 69,926 21,811 20,775 20,552 20,230 20,171 21,856 26,627 19,968 19,758 55,535
382,750 0,235 0,736 0,969 0,009 -0,029 0,230 0,682 69,909 21,781 20,773 20,557 20,217 20,165 21,855 26,598 19,973 19,761 55,549
383,250 0,235 0,731 0,970 -0,025 -0,011 0,236 0,681 69,952 21,864 20,782 20,565 20,223 20,175 21,856 26,547 19,992 19,765 55,544
383,750 0,237 0,725 0,976 0,039 -0,029 0,237 0,681 69,896 21,858 20,773 20,562 20,213 20,172 21,849 26,486 19,994 19,758 55,536
384,250 0,234 0,729 0,972 0,043 -0,029 0,235 0,681 69,962 21,816 20,780 20,564 20,209 20,165 21,832 26,454 19,970 19,755 55,542
384,750 0,234 0,731 0,971 0,040 -0,031 0,235 0,679 69,977 21,834 20,775 20,568 20,202 20,165 21,849 26,416 19,987 19,759 55,546
385,250 0,236 0,728 0,969 0,000 -0,656 0,235 0,680 69,890 21,749 20,772 20,561 20,200 20,160 21,849 26,356 19,975 19,758 55,553
385,750 0,234 0,730 0,970 0,004 -0,010 0,237 0,679 69,851 21,759 20,780 20,562 20,231 20,179 21,852 26,331 19,980 19,760 55,545
386,250 0,234 0,721 0,971 0,010 -0,028 0,245 0,679 69,824 21,774 20,766 20,559 20,227 20,173 21,846 26,271 19,983 19,757 55,549
386,750 0,232 0,717 0,967 -0,018 -0,011 0,247 0,679 69,849 21,855 20,772 20,556 20,201 20,169 21,845 26,217 19,968 19,753 55,550
387,250 0,231 0,716 0,966 0,032 -0,011 0,245 0,679 69,926 21,801 20,774 20,557 20,227 20,177 21,845 26,177 19,988 19,756 55,557
387,750 0,231 0,719 0,969 -0,015 0,561 0,244 0,678 69,855 21,830 20,763 20,559 20,205 20,151 21,840 26,136 19,987 19,754 55,550
388,250 0,230 0,721 0,970 0,005 -0,011 0,243 0,677 69,792 21,861 20,782 20,565 20,222 20,184 21,843 26,100 19,995 19,754 55,534
388,750 0,230 0,724 0,975 0,008 1,640 0,238 0,677 69,802 21,766 20,770 20,549 20,219 20,177 21,846 26,050 19,994 19,756 55,543
389,250 0,233 0,726 0,972 0,013 -0,026 0,239 0,677 69,798 21,827 20,769 20,562 20,243 20,183 21,849 26,024 19,994 19,757 55,546
389,750 0,233 0,724 0,973 0,027 -0,030 0,240 0,677 69,757 21,865 20,780 20,568 20,226 20,180 21,839 25,974 19,998 19,757 55,530
390,250 0,234 0,722 0,970 -0,018 -0,011 0,243 0,677 69,661 21,818 20,770 20,545 20,205 20,167 21,842 25,923 19,995 19,754 55,529
390,750 0,236 0,717 0,969 -0,005 -0,011 0,248 0,677 69,747 21,725 20,756 20,549 20,207 20,167 21,841 25,876 19,990 19,754 55,531
391,250 0,238 0,712 0,966 0,067 -0,545 0,252 0,677 69,729 21,708 20,761 20,537 20,209 20,179 21,832 25,847 19,993 19,754 55,539
391,750 0,240 0,706 0,972 0,004 0,597 0,258 0,676 69,709 21,742 20,755 20,541 20,205 20,168 21,846 25,809 19,994 19,758 55,536
392,250 0,241 0,705 0,971 0,001 -0,553 0,255 0,676 69,635 21,794 20,766 20,541 20,228 20,173 21,830 25,755 19,995 19,755 55,539
392,750 0,239 0,712 0,974 0,002 -0,010 0,249 0,676 69,518 21,772 20,763 20,551 20,206 20,170 21,845 25,720 19,989 19,760 55,523
393,250 0,243 0,715 0,973 0,048 0,823 0,250 0,676 69,508 21,751 20,754 20,547 20,219 20,172 21,841 25,685 19,975 19,751 55,535
393,750 0,251 0,707 0,965 0,018 -0,668 0,255 0,676 69,486 21,765 20,773 20,558 20,243 20,196 21,850 25,640 19,984 19,759 55,517
394,250 0,245 0,710 0,971 0,023 -0,581 0,250 0,675 69,442 21,769 20,769 20,533 20,225 20,178 21,841 25,600 19,968 19,754 55,516
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39,072 52,605 68,695 0,426 0,438 8074,193 8091,626 247,791 12,944 7,401 -2,264 38,783 8,040 17,746 2025-03-05 15:49
39,090 52,602 68,671 0,426 0,438 8075,652 8080,740 265,820 12,959 7,366 1,376 38,969 8,059 17,652 2025-03-05 15:49
39,116 52,605 68,665 0,426 0,438 8062,842 8073,594 253,221 12,985 7,290 2,050 38,658 8,027 17,652 2025-03-05 15:50
39,121 52,607 68,660 0,426 0,438 8057,674 8071,423 249,865 13,129 7,185 -1,029 38,902 8,052 17,652 2025-03-05 15:50
39,130 52,613 68,621 0,426 0,439 8045,430 8053,062 239,661 13,176 7,144 -0,656 38,888 8,051 17,652 2025-03-05 15:51
39,148 52,618 68,628 0,425 0,439 8037,917 8056,354 238,809 13,177 7,112 -0,053 38,839 8,046 17,652 2025-03-05 15:51
39,152 52,624 68,618 0,426 0,439 8044,654 8048,605 237,399 13,270 7,018 1,996 38,533 8,014 17,652 2025-03-05 15:52
39,166 52,630 68,624 0,426 0,439 8030,803 8047,041 232,430 13,300 6,986 2,235 38,721 8,033 17,652 2025-03-05 15:52
39,171 52,633 68,631 0,426 0,439 8038,651 8047,563 244,834 13,348 6,914 4,091 38,762 8,038 17,559 2025-03-05 15:53
39,178 52,631 68,623 0,426 0,439 8032,903 8044,082 224,707 13,413 6,886 0,370 38,584 8,019 17,558 2025-03-05 15:53
39,180 52,626 68,623 0,426 0,439 8026,221 8048,342 229,727 13,237 7,094 -0,986 38,628 8,024 17,559 2025-03-05 15:54
39,195 52,631 68,615 0,426 0,439 8024,764 8042,786 230,801 13,160 7,106 1,553 39,017 8,064 17,559 2025-03-05 15:54
39,196 52,632 68,620 0,426 0,439 8030,962 8042,038 218,824 13,227 7,046 1,717 38,903 8,052 17,559 2025-03-05 15:55
39,206 52,633 68,647 0,426 0,438 8021,763 8052,538 223,862 13,280 7,037 1,599 38,709 8,032 17,465 2025-03-05 15:55
39,208 52,634 68,635 0,427 0,439 8041,615 8056,216 226,645 13,207 7,064 0,007 38,876 8,049 17,558 2025-03-05 15:56
39,221 52,639 68,624 0,427 0,439 8033,313 8046,125 220,503 13,197 7,114 0,165 38,787 8,040 17,464 2025-03-05 15:56
39,224 52,627 68,633 0,427 0,439 8035,146 8054,311 224,522 12,959 7,338 0,407 38,886 8,050 17,465 2025-03-05 15:57
39,224 52,623 68,629 0,427 0,439 8036,648 8052,031 204,107 12,901 7,396 -0,712 38,711 8,032 17,464 2025-03-05 15:57
39,230 52,625 68,625 0,427 0,439 8034,186 8051,222 196,574 12,921 7,356 1,266 38,576 8,018 17,464 2025-03-05 15:58
39,220 52,621 68,625 0,427 0,438 8032,723 8047,469 207,915 12,966 7,330 -0,615 38,878 8,050 17,342 2025-03-05 15:58
39,212 52,627 68,636 0,427 0,439 8031,098 8058,344 201,198 13,036 7,280 0,218 38,686 8,030 17,342 2025-03-05 15:59
39,201 52,621 68,651 0,427 0,439 8039,842 8065,410 189,858 13,137 7,151 0,305 38,914 8,053 17,342 2025-03-05 15:59
39,198 52,630 68,620 0,427 0,439 8046,392 8045,011 221,955 13,122 7,168 0,500 39,004 8,063 17,342 2025-03-05 16:00
39,192 52,620 68,622 0,427 0,439 8039,426 8055,801 207,821 13,094 7,215 1,074 39,019 8,064 17,342 2025-03-05 16:00
39,191 52,616 68,611 0,427 0,439 8034,353 8053,233 222,407 13,035 7,283 -0,735 38,763 8,038 17,342 2025-03-05 16:01
39,186 52,613 68,620 0,427 0,439 8036,041 8058,126 237,510 12,902 7,438 -0,212 38,683 8,029 17,249 2025-03-05 16:01
39,181 52,609 68,627 0,426 0,439 8037,686 8056,545 248,413 12,786 7,555 2,676 38,775 8,039 17,248 2025-03-05 16:02
39,186 52,609 68,625 0,426 0,439 8030,556 8057,021 261,577 12,599 7,740 0,157 38,817 8,043 17,249 2025-03-05 16:02
39,184 52,621 68,617 0,426 0,439 8034,417 8046,901 254,656 12,677 7,636 0,043 38,685 8,030 17,292 2025-03-05 16:03
39,180 52,611 68,619 0,426 0,439 8024,522 8053,398 252,391 12,833 7,471 0,062 38,953 8,057 17,248 2025-03-05 16:03
39,179 52,621 68,591 0,427 0,439 8040,935 8035,181 286,872 12,861 7,487 1,930 38,808 8,042 17,249 2025-03-05 16:04
39,180 52,620 68,626 0,426 0,439 8025,448 8050,044 336,761 12,626 7,654 0,714 38,697 8,031 17,249 2025-03-05 16:04
39,160 52,613 68,616 0,426 0,438 8033,463 8037,002 278,425 12,827 7,489 0,938 38,788 8,040 17,154 2025-03-05 16:05
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Minutes VDC VDC VDC VDC VDC VDC VDC °C °C °C °C °C °C °C °C °C °C °C
394,750 0,245 0,715 0,968 0,019 0,709 0,248 0,675 69,317 21,792 20,773 20,533 20,226 20,177 21,834 25,566 19,953 19,751 55,516
395,250 0,248 0,715 0,970 0,046 -0,029 0,247 0,675 69,415 21,786 20,762 20,545 20,223 20,177 21,842 25,533 19,962 19,758 55,516
395,750 0,244 0,718 0,975 0,074 -0,011 0,244 0,674 69,433 21,806 20,766 20,542 20,210 20,172 21,833 25,478 19,981 19,752 55,492
396,250 0,246 0,722 0,971 0,088 -0,664 0,239 0,674 69,457 21,746 20,747 20,533 20,212 20,183 21,833 25,434 19,966 19,751 55,482
396,750 0,247 0,730 0,970 -0,030 -0,011 0,234 0,674 69,493 21,701 20,745 20,536 20,218 20,180 21,837 25,397 19,949 19,744 55,463
397,250 0,249 0,728 0,969 -0,017 -0,011 0,238 0,673 69,407 21,693 20,747 20,522 20,203 20,164 21,839 25,367 19,940 19,754 55,461
397,750 0,248 0,726 0,969 0,039 -0,532 0,239 0,674 69,309 21,738 20,775 20,516 20,234 20,180 21,842 25,341 19,938 19,755 55,465
398,250 0,247 0,726 0,966 0,037 -0,011 0,237 0,673 69,440 21,722 20,718 20,483 20,246 20,183 21,829 25,297 19,932 19,749 55,455
398,750 0,245 0,733 0,960 -0,018 1,662 0,233 0,673 69,433 21,711 20,509 20,213 20,207 20,171 21,777 25,243 19,915 19,745 55,433
399,250 0,248 0,731 0,970 0,057 0,759 0,232 0,673 69,353 21,750 20,466 20,142 20,208 20,172 21,750 25,213 19,921 19,748 55,439
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°C °C °C m³/h m³/h W W ppm % % Pa Pa m/s kg Clock
39,148 52,620 68,600 0,426 0,438 8039,461 8029,756 300,227 12,881 7,447 0,774 38,798 8,041 17,249 2025-03-05 16:05
39,136 52,613 68,584 0,426 0,439 8033,686 8033,980 295,460 12,894 7,398 1,856 38,831 8,045 17,155 2025-03-05 16:06
39,122 52,606 68,578 0,426 0,439 8028,676 8033,934 276,288 12,984 7,318 2,965 39,019 8,064 17,155 2025-03-05 16:06
39,108 52,600 68,570 0,426 0,438 8034,629 8031,716 294,779 13,096 7,160 3,527 38,723 8,034 17,155 2025-03-05 16:07
39,107 52,591 68,571 0,426 0,439 8026,058 8041,124 307,531 13,280 7,031 -1,217 38,934 8,055 17,155 2025-03-05 16:07
39,102 52,582 68,547 0,426 0,439 8023,798 8036,799 314,740 13,159 7,143 -0,662 38,655 8,027 17,061 2025-03-05 16:08
39,096 52,582 68,555 0,426 0,439 8038,900 8036,979 310,116 13,127 7,168 1,573 38,904 8,052 17,155 2025-03-05 16:08
39,086 52,568 68,539 0,426 0,439 8041,310 8037,525 287,667 13,166 7,098 1,479 38,710 8,032 17,061 2025-03-05 16:09
39,076 52,555 68,534 0,426 0,439 8039,274 8047,450 300,325 13,344 6,984 -0,709 38,265 7,986 17,061 2025-03-05 16:09
39,077 52,548 68,524 0,426 0,439 8027,530 8044,922 309,886 13,277 6,967 2,264 38,926 8,055 17,061 2025-03-05 16:10
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Dear Customer 5

1 Dear Customer
Maine Energy Systems specializes in wood pellet heating.
Our company enjoys an exclusive license from ÖkoFEN to manufacture products here in North America.
We represent expertise, innovation and quality.

We are delighted that you have decided to purchase our product.

• This instruction manual is intended to help you operate the product safely, properly and economically.

• Please read this instruction manual completely and take note of the safety warnings.

• Keep all documentation supplied with this unit in a safe place for future reference.

• Installation and first startup must be carried out by a qualified installer certified by Maine Energy Systems.

• The installation must comply with the requirements of the Authority having jurisdiction over the
installation.

• Please contact your authorized dealer if you have any questions.

We place great importance on the development of new products. Our R&D department continues to
question accepted solutions and works continually on new improvements. That is how we maintain our
technological lead. We have already received several awards for our products in Austria and abroad.
Our products fulfil European and USA requirements regarding quality, efficiency and emissions.

Operating Manual AutoPellet® PES 20, 22, 32, 56

Note: This manual refers to both PES20 and PES22 systems.  The only difference between the PES20 and 
PES22 is that the PES22 has additional turbulators to increase efficiency. 

This wood heater needs periodic inspection and repair for proper operation. It is against federal regulations to operate this 
wood heater in a manner inconsistent with operating instructions in this manual.

This heating appliance is US EPA 2020 NSPS Compliant.



2 Use only for the purpose intended
The pellet boiler is designed to heat water for central or other indirect heating systems and hot water supply 
for buildings. It is not permissible to use the pellet boiler for any other purpose. Reasonable foreseeable 
inadvertent uses for the pellet boiler are not known.

The boiler fulfills the requirements of UL 2523-18 and CSA B366.1-11 (R2020).

PE 568 USA 2.0
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3 Types of safety warning sign
The warning signs use the following symbols and texts.

Types of safety warning sign

1. Risk of injury

2. Consequences of risk

3. Avoiding risk

1. Risk of injury:

Danger - indicates a situation that could lead to death or life-
threatening injury.

Warning - indicates a situation that could lead life-threatening or
serious injury.

Caution - indicates a situation that could lead to injury.

Note - indicates a situation that could lead to property damage.

2. Consequences of risk

Effects and consequences resulting from incorrect operation.

3. Avoiding risk

Observing safety instructions ensures that the heating system is
operated safely

Operating Manual AutoPellet® PES 20, 22, 32, 56



44 Warnings and safety instructions
Observing safety instructions ensures that the heating system is operated safely.

4.1 Basic safety instructions
• Never get yourself into danger; give your own safety top priority.

• Keep children away from the central heating room and storage room.

• Observe all safety warnings on the boiler and in this user manual.

• Observe all instructions relating to maintenance, servicing and cleaning.

• The pellet heating systemmay only be installed and commissioned by an installer that is trained and re-
mains currently authorized by Maine Energy Systems.

• Never make any changes to the heating system or flue gas system. All maintenance, cleaning and changes
should only be done by trained professionals.

• Never close or remove safety valves.

4.2 Warning signs

RRiisskk ooff ppooiissoonniinngg
Make sure that the pellet boiler is supplied with suffi-
cient combustion air.
The openings in the combustion air inlet must never be
partially or completely closed.
Ventilation systems, central vacuum cleaning systems,
extractor fans, air conditioning systems, flue gas
blowers, dryers, fuel storage ventilation fans or similar
equipment must never be allowed to draw air from the
boiler room and cause a drop in pressure.
The boiler must be connected tight to the chimney
using a flue gas tube.
Clean the chimney and the flue gas tube at regular
intervals.
The boiler room and pellet storage roommust be suffi-
ciently supplied with air and ventilated.
Before entering the storage room it must be ventilated
with sufficient air and the heating system switched off.

RRiisskk ooff eelleeccttrriicc sshhoocckk
Always disconnect / de-energize the power supply be-
fore working on the boiler.

RRiisskk ooff eexxpplloossiioonn
DO NOT BURN GARBAGE, GASOLINE, NAPHTHA, EN-
GINE OIL, OR OTHER INAPPROPRIATE MATERIALS.
DO NOT USE CHEMICALS OR FLUIDS TO START THE
FIRE.
Switch off the heating system before filling the storage
room.

PE 568 USA 2.0
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RRiisskk ooff ffiirree
Do not store any flammable materials in the boiler room.
Do not hang out any washing in the boiler room.
Do not operate with fuel loading or ash removal doors
open.

RRiisskk ooff bbuurrnnss
Do not touch the flue gas connector or flue gas pipe.
Do not reach into the ash chamber.
Do not clean the boiler until it has been allowed to cool
down.

HHOOTT SSUURRFFAACCEESS
Keep children away.
Do not touch during operation.
Do not operate if maximum draft as listed on boiler
nameplate is exceeded.
Doing so can allow non-controlled combustion.

RRiisskk ooff ccuutt iinnjjuurriieess dduuee ttoo sshhaarrpp eeddggeess..
Use gloves for performing all work on the boiler.

DDaammaaggee ttoo pprrooppeerrttyy
The pellet boiler is suitable only for pellets which comply
with PFI premium or EnPlus -A1 pellets specifications.
The use of any other fuel voids your warranty and can
cause damage to the pellet boiler and chimney.

DDaammaaggee ttoo pprrooppeerrttyy
Do not use the heating system if it, or any of its compo-
nents, come into contact with water.
If water damage occurs, check the heating system and
replace damaged parts.

All cover plates, enclosures, and guards must be main-
tained in place at all times, except during maintenance
and servicing.
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4.3What to do in an emergency

RRiisskk ttoo lliiffee
Never get yourself into danger; give your own safety
top priority.

What to do in the event of a fire
• Switch off the heating system.

• Call your local fire department and / or 911.

• Use approved fire extinguishers (fire protection class ABC).

What to do if you smell smoke
• Switch off the heating system.

• Close the doors leading to living areas.

• Ventilate the boiler room.

PE 568 USA 2.0

10 What to do in an emergency

Important: Federal, State/Provincial, and Local Regulations, Laws, and Codes must be followed; use of 
smoke detectors and carbon monoxide monitors are recommended in accordance with applicable statutes.

INSTALL CO SMOKE DETECTORS IN THE LIVING AREA AND BEDROOMS OF YOUR HOME. TEST 
THEM REGULARLY AND INSTALL FRESH BATTERIES TWICE ANNUALLY.

WHEN INSTALLED IN THE SAME ROOM AS THE STOVE, A SMOKE OR CARBON MONOXIDE 
DETECTOR SHOULD BE LOCATED AS FAR FROM THE STOVE AS POSSIBLE TO PREVENT THE 
ALARM SOUNDING WHEN ADDING FUEL.
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55 Prerequisites for installing a pellet boiler
You must fulfill the following conditions before operating a fully automatic pellet boiler.

5.1 Guidelines and standards for installing a pellet boiler
Overview of standards and guidelines applying to the installation of a pellet boiler.

Check whether you need to obtain planning permission or approval from the authorities for installing a new
heating system or changing your existing system. Legislation in your country must be observed.

Flue gas system EN 13384–1 Legislation in your country must be observed.

Building and fire pre-
vention regulations

Legislation in your country must be observed.

Type of installation FC 42x Fireplace with a flue gas fan for connection to an air exhaust sys-
tem. The combustion air line from air shaft and the connecting
piece to the chimney are part of the fireplace.

FC 52x Fireplace with a flue gas for connection to a chimney. The com-
bustion air line from outside and the connecting piece to the
chimney are part of the fireplace.

Sound insulation DIN 4109 Please note the building-unique demands on sound insulation.

5.2 Installation room
The installation room of the boiler is not necessarily a boiler room. Observe the applicable national and regio-
nal regulations.

1. Safety warnings for the installation room

RRiisskk ooff ffiirree
Do not store flammable materials or liquids in the vici-
nity of the pellet boiler.
Do not permit unauthorized persons to enter the boiler
room - Keep children away.
Do not operate with fuel loading or ash removal doors
open.

2. Ventilation of the installation room

The installation roommust have air inlet and outlet openings for ventilation, even if there is a direct con-
nection to the burner for combustion air.
This is to keep the combustion zone at a neutral pressure.

3. Admission of combustion air,
the pellet boiler requires combustion air. The combustion air can be supplied by:

a. Relying upon the boiler room air as supplied by the air inlet and outlet openings for ventilation in the
installation room.

b. Independently of the room air via a separate air intake line with a direct connection to the outdoor
atmosphere.
The air intake line must not follow the sewage pipe. The diameter of the air intake line must be at least
4 inches. If the air line is greater than 12 feet in length, or if it has more than 270 degrees of turns, then
it should be increased in size to 5 inch.

Never operate the pellet boiler if the air intake openings are partially or completely closed.
Contaminated combustion air can cause damage to the pellet boiler. Never store or use cleaning deter-
gents containing chlorine, nitrobenzene or halogen in the roomwhere the heating system is installed, if
combustion air is drawn directly from the room. Be particularly cautious around swimming pools and
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chemicals.

Do not hang out washing in the boiler room.

Prevent dust from collecting at the combustion air intake to the pellet boiler.

4. System damage due to frost and humidity

The temperature in the installation roommust not drop below 38°F and must not exceed +86°F. The rela-
tive humidity in the installation roommust not exceed 70%.

5. Danger for animals

Prevent pets and other small animals getting into the installation room. Install grilles over all openings.

6. Flooding

In the event of a flooding risk, switch off the pellet boiler and disconnect it from the main power supply
before water enters the boiler room. All components that come into contact with water must be replaced
before the pellet boiler is put into operation again.

5.3 Flue gas system
The flue gas system consists of a chimney and a flue gas tube. The flue gas tube connects the pellet heating
system to the chimney. The chimney leads the flue gas from the pellet heating system out into the open.

1. Design of the chimney

The dimensions and design of the chimney is very important. The chimney must be able to ensure suffi-
cient draft to safely draw away the flue gas regardless of the status of the boiler. Low flue gas tempera-
tures can cause sooting and moisture damage on chimneys that are not insulated. For this reason
moisture-resistant chimneys (stainless steel or ceramic) should be used. An existing chimney that is not
damp-resistant needs to be rennovated before use. Follow guidelines below:

Boiler size AutoPellet

Flue gas tube diameter (at boiler) inch/mm 6/160

Flue gas temp. / rated power ° F 266 – 320

Flue gas temp. / partial load ° F 194 – 248

Min. draft – full load/part load in/wc – 0.04 / – 0.02

Chimney size Min. Height

6in x 6in 17ft

7in x 7in 16ft

8in x 8in 16ft

6in round 19ft

7in round 17ft

Person(s) operating a hydronic heater is/are responsi-
ble for operation in a manner that does not create a
public or private nuisance condition. The manufacturer's
distance and stack height recommendations and the re-
quirements in any applicable laws or other requirements
may not always be adequate to prevent nuisance condi-
tions due to terrain or other factors.

Recommended and UL-103HT approved chimney materials are:

PE 568 USA 2.0
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a. Selkirk sure temp

b. Supervent (JSC)

c. Security chimneys (secure temp ASHT)

Use flue gas pipe from chimney to boiler as required by your local code.

UUnnrreegguullaatteedd ccoommbbuussttiioonn
Please observe that combustion air openings and flue
pipes are not reduced in size or closed. Make end user
aware of these guidelines and their potential danger.
Clean the chimney and the flue gas tube at regular
intervals.
Check if the draft inducer is clean and in a good
condition.

2. Flue gas temperature

The flue gas temperatures are approximately the same for all AutoPellet covered in this manual.

The dewpoint of flue gas with wood pellets (max. 10% water content) is approx. 120°F.

It is possible to increase the flue gas temperature to prevent condensation inside the chimney and avoid
damage due to damp. Only authorised installers may increase the flue gas temperature.

Note:
The increase in flue gas temperature results in reduced efficiency and thus increases fuel
consumption.

3. Negative pressure of the chimney

The boiler must be connected to a chimney or a vertical venting system that is capable of handling and
producing a negative breeching pressure of –0.4 “WC. Use a draft gauge to verify the indicated draft va-
lue, adjust barometric damper as required. Drill a small hole in the connection pipe at about 2in/ 50mm
from the boiler flue outlet and use this hole as your measuring point.

Chimney draft

The suction effect of the chimney draft must extend all the way to the boiler flue pipe connection. The
maximum flow rate that can be drawn through the chimney limits the maximum performance of the chim-
ney connection. The boiler performance must be reduced if the chimney does not possess the necessary
cross-section. This may only be performend by authorised personnel.

4. Cleaning

Clean the flue gas tube and chimney regularly. Solid fuel burning appliances need to be cleaned fre-
quently because soot, creosote, and ash may accumulate. The hotter the fire, the less creosote is depos-
ited. Cleaning intervals can vary in warm periods due to this and become more frequent.
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RRiisskk ooff cchhiimmnneeyy ffiirree
Creosote-formation and need for removal:Low flue gas
temperature can cause creosote. Creosote can con-
dense in a relatively cool chimney. As a result, creosote
residue accumulates on the flue lining. If ignited, this
creosote will create an extremely hot fire. The chimney
and the chimney connector should be inspected at least
twice monthly during the heating season to determine if
a creosote buildup has occurred. If creosote has accu-
mulated it should be removed to reduce the risk of a
chimney fire.

OOxxiiddaattiioonn ooff cchhiimmnneeyy
Do not use metal brushes to clean chimneys made of
stainless steel.
Your state and local regulations must be observed.
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5.4 Safety systems
The following safety measures are the prerequisite for safe operation of your system.

Emergency stop switch

Every heating systemmust be able to be switched off with an Emergency Stop switch.
The Emergency Stop switch location is determined by your local code requirement.
It should remove all electrical power from the boiler.

Safety valve / Over Pressure Relief Valve

This valve opens when the pressure inside the heating system increases to max. 43.5 PSI.
For North America, a 30 PSI Relief Valve is supplied with each boiler. This valve must not be
locked out or plugged and must be within 3 feet of the boiler, with no valves between the
relief valve and boiler.

LowWater Detection

The "LowWater Detection" device is connected to the Emergency Stop of the boiler.
Should a low water condition be detected, the boiler stops firing immediately. This device
must be of the manual reset variety.

Safety temperature sensor

The pellet boiler is equipped with a safety temperature sensor. This is located on the pellet
boiler. If the boiler temperature exceeds 230° F, then the heating system switches off.

Expansion tank

All heating systems must be equipped with an expansion tank.
The overall size of the heating system volume will dictate the required expansion tank size.

IInniittiiaall ssttaarrtt--uupp
The initial start-up of each MESys boiler must be per-
formed by an authorized installer.

5.5 Installation with an existing boiler
MESys boilers are not to be connected to a chimney flue serving another appliance. However, when all State
and local codes allow for the sharing of chimney flues, MESys boilers and another appliance burning pellets
or a different fuel can be operated simultaneously while connected to a single existing chimney or flue gas
system providing the following conditions are met:

• All state and local codes permit the specific installation.

• All appliances are installed in accordance with the manufacturer’s installation specifications or if lacking
manufacturers specifications, the appliance in question is installed in a manner commonly recognized as
safe and correct for the application and circumstances.

• The chimney or flue gas systemmust be able to handle the combustion products of either appliance and
both appliances when operated simultaneously.

AAvvooiidd cclleeaarraannccee iissssuueess tthhaatt ccaann mmaakkee sseerrvviicciinngg
ddiiffffiiccuulltt::
Be sure to follow suggested clearances when installing
this boiler with an existing boiler to be sure that service
and cleaning can be performed adequately.

Operating Manual AutoPellet® PES 20, 22, 32, 56



AAvvooiidd ccooddee vviioollaattiioonnss::
When connecting to or with an existing boiler, contact
the authority having jurisdiction to be sure the type of
installation planned is allowed.
Document the type of boiler that the Pellematic is con-
nected to or with.
Pellet boiler: Make and Model number:
____________________
Existing boiler: Make and Model number:
_____________________

PPoossssiibbllee eessccaappee ooff fflluuee ggaass::
Do not connect this unit to a chimney flue serving an-
other appliance unless multiple appliances into a single
flue is authorized by all authorities having jurisdiction.
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66 Fuel
Wood pellets are natural wood (dried sawdust or waste frommachining) that has been formed into pellets
under high pressure. They have a very low moisture content and very high calorific value. The manufacture of
wood pellets is regulated by European standard EN ISO 17225–2.

Fuel Property PFI Premium

Normative Information – Mandatory

Bulk Density, lb./cubic foot 40.0 – 46.0

Diameter, inches 0.230 – 0.285

Diametern mm 5.84 – 7.25

Pellet Durability Index ≥ 96.5

Findes, % (at the mill gate) ≤ 0.50

Inorganic Ash, % ≤ 1.0

Length, % greater than 1.50 inches ≤ 1.0

Moisture, % ≤ 8.0

Chloride, ppm ≤ 300

Heating Value NA

Informative Only – Not Mandatory

Ash Fusion NA

NNeevveerr uussee ppeelllleettss tthhaatt ccooppnnttaaiinn ttrreeaatteedd wwoooodd,,
ccoolloorreedd ppaappeerr pprroodduuccttss,, ccaarrddbbooaarrdd,, ssoollvveennttss,, ppllaassttiicc
ttrraasshh oorr ggaarrbbaaggee..
Never burn trash, plastics, gasoline, solvents, naphtha,
houshold garbage, material treated with petroleum
products such as particleboard, railroad ties und
pressure treated wood leaves, paper products,
cardboard.

6.1 Specification for high quality pellets as per EN ISO 17225–2,
class A1 and by PFI standards in North America
Calorific value ≥ 4,6 kWh/kg or ≥ 16,5 MJ/kg

Loose density min. 600 kg/m³

Water content max. 10% Specification for high quality pellets as per EN
ISO 17225–2, class A1

Ash content max. 0.7%

Length max. 40 mm

Diameter 6 mm

Fine material max. 1%

Contents 100% natural wood
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TThhee hheeaattiinngg ssyysstteemm iiss ssuuiittaabbllee oonnllyy ffoorr ppeelllleettss ooff nnaa--
ttuurraall wwoooodd tthhaatt ccoommppllyy wwiitthh ssttaannddaarrdd EENN IISSOO 1177222255––
22 ccllaassss AA11 wwiitthh aa ddiiaammeetteerr ooff 66 mmmm.. UUssiinngg nnoonn--ppeellllee--
ttiisseedd ffuueellss oorr ppeelllleettss tthhaatt aarree nnoott mmaannuuffaaccttuurreedd ffrroomm
nnaattuurraall wwoooodd wwiillll lleeaadd ttoo tthhee wwaarrrraannttyy bbeeccoommiinngg
vvooiidd aanndd wwiillll ccaauussee ddaammaaggee ttoo tthhee ppeelllleett bbooiilleerr aanndd
tthhee cchhiimmnneeyy..
Use only quality pellets that are DINplus or ENplus or
PFI premium Certified.

NNeevveerr uussee ppeelllleettss tthhaatt ccoonnttaaiinn ttrreeaatteedd wwoooodd,, ccoolloo--
rreedd ppaappeerr pprroodduuccttss,, ccaarrddbbooaarrdd,, ssoollvveennttss,, ppllaassttiicc,,
ttrraasshh oorr ggaarrbbaaggee
Never burn trash, plastics, gasoline, solvents, naphtha,
household garbage, material treated with petroleum
products such as particleboard, railroad ties and press-
ure treated wood, leaves, paper products, cardboard.

6.2 Distance to flammable materials
Observe the country-specific regulations, Local Regulations or NFPA.

6.3 Storing the pellets
1. Pellets are to be stored in a place where they are kept dry all year.

2. Install a back-ventilated partition to prevent pellets from contacting damp walls, or use a fabric tank.

3. Refer to our planning hints for pellet storage rooms and warning signs.

4. Legislation in your country must be observed regarding building specifications for storage rooms.

5. ÖkoFEN also offers FleXILO fabric tanks for storing pellets.

6.4 Measures for the ventilation of storage rooms
To avoid any kind of danger through possible degassing of the pellets, make sure you obey the following
guidelines:

• The storage room has to be insulated towards the living area.

• The storage room has to be ventilated to the outdoors.

For further information please consult your expert adviser.
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77 Product description
The description of the product is intended to provide an overview of the components that make up an
ÖkoFEN pellet heating system, the parts of the pellet boiler and advice on where you can find more
information.
The ÖkoFEN concept features different sizes of design and type for each component. These are compatible
and designed to match.

The ÖkoFEN pellet heating system consists of 3 components

1 Pellematic pellet boiler

2 Conveyor system

3 Storage system – storage room or fabric tank

7.1 The pellet boiler
The pellet boiler is equipped with an automatic cleaning system, an ash box with ash compression system
and an integrated return water temperature control. The installed programmable logic controller system en-
ables fully automatic operation and highest efficiency. We offer an optional automatic de-ashing system for
the highest level of cleanliness and comfort.

Pellematic types and power ratings

We offer the Pellet boiler with the following power ratings:
Suction-feed systems: 68,300; 109,500 and 191,000 BTU/hr

All sizes / outputs of the Autopellet boiler are
available with external automatic ash compression
system.

Note:
Refer to the data plate for the power rating of
your Pellematic. The data plate is located on
the rear side of the Pellematic. Here you will
find the type designation, manufacturer's seri-
al number and year of build.
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Key components of the Pellematic

1 Boiler (heat exchanger)

2 Vac Hopper / Day tank

3 Burner

4 External automatic ash compression
system

5 Boiler controller

PE 568 USA 2.0
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1 Burner plate 9 Fire protection – ball valve

2 Flame tube 10 Burner fan

3 Heat exchanger 11 External ash box

4 Boiler water 12 Burner auger

5 Boiler insulation 13 Electronic ignition

6 Combustion chamber
cover

14 De-ashing system

7 Suction turbine 15 Ash chamber / Fire
chamber

8 Vac hopper / Day tank
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7.2 Pellet suction system
The pellet suction system consists of the pellet line, air line and a suction fan. The suction fan in the hopper
conveys pellets in the pellet line from the storage room or fabric tank to the hopper.

Key components of pellet suction system

1 Pellet line Line from the storage room auger or fabric tank to the hopper.

2 Air line Line from the suction fan to the storage room auger or fabric tank.

3 Suction fan Located above the hopper behind the Pellet boiler burner housing.

4 T-piece Located at front end of the storage room auger, outside the storage room.

5 Suction flap Located underneath the fabric tank.

Pellet boiler Version A pellet storage room Version B fabric tank

7.3 Auger delivery system
The auger system consists of: Delivery systemmotor, dropshaft, up leading auger with joint or extraction au-
ger with extraction unit. The delivery systemmotor powers the auger system and transports pellets from the
tank room or textile tank to the burner plate.

Key components of the auger system

1 Up leading auger Delivery auger with motor unit and joint (Connection of delivery auger and pellet
boiler)

2 Extraction auger Delivery auger with auger, emergency gate, supporting leg and handcuffs; (Con-
nection of textile tank and pellet boiler)

Var. A Pellet storage room Var. B Textile tank
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7.4 Storage systems
There are two methods for storing pellets: in a storage roomwith an auger feed system (version A) or in a
FleXILO fabric tank (version B). FleXILO fabric tanks can be located inside the central heating room, storage
room or protected fromwet and sun outside.

DDaammaaggee ttoo pprrooppeerrttyy aanndd lloossss ooff wwaarrrraannttyy
The combination of an ÖkoFEN pellet boiler with a sto-
rage and conveyor system from another manufacturer
is not permissible.

7.4.1 Pellet storage room
The auger extraction system is part of the ÖkoFEN pellet heating system. The sloping base is to be provided
by the customer. Information and important notes on setting up storage rooms can be found in the ÖkoFEN
planning documents and on www.oekofen.com. Information on installing the auger extraction system is in-
cluded in the auger system installation manual. Refer to the instructions on how to make a sloping base.

7.4.2 Flexilo fabric tank
The whole fabric tank system is included in the scope of supply. ÖkoFEN offers various sizes and types. The
fabric tank supplied may vary from the example shown above.

Please refer to the installation instructions supplied for the fabric tank. Note also the instructions on setting
up and filling.
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88 Operating the Pellematic
The pellet heating system is an automatic heating system. All pellet feed system and combustion system
sequences are regulated automatically using an electronic boiler controller and heating controller.

8.1 Operating the heating system

DDaammaaggee ccaauusseedd ddoo ttoo iinnccoorrrreecctt ooppeerraattiioonn oorr iinnccoorr--
rreecctt sseettttiinnggss..
Only trained operators may use the heating system.
Make sure no unauthorised persons enter the central
heating room. Keep children away from the central hea-
ting room and storage room.

FFiirree rriisskk
Keep the ash removal door closed while the boiler is in
operation.

SSttaannddbbyy mmooddee bbooiilleerr ccoonnttrroolllleerr
Don´t set the main switch of the boiler controller outsi-
de of the heating period to Off, because no buffer bat-
tery is used.
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8.2 Description of the control panel
The control panel is located underneath the flap above the door of the boiler.

1 User control unit Operates the boiler controller and the heating controller.

2 Main switch Switches off the heating system (both poles) including the power supply to the
control panel.

3 Safety
temperature sensor

Switches the heating system off, if the boiler temperature reaches 230 °F.
The heating controller remains active.

8.3 Setting language, date and time at Pelletronic Touch
Setting the language (The factory setting for the language is German)
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Setting the date

Setting the time

Operating Manual AutoPellet® PES 20, 22, 32, 56



8.4 Operating Device with Touch screen
The Touch operating device is mounted on the control board of Pellematic. The color display is surrounded
by a foil design with logo. With finger pressure you make settings on the Touch operating device.

8.5 Opening window
The touch panel is dark during in standby mode. As soon as you touch the surface of the touch, light turns on
and displays the opening window.

1 Measuring values (adjustable)

2 Date

3 Hour

4 The icon house takes to the main menu

5 Weather + display current weather (only
when weather function is active)

Note:
If there is a malfunction, the correspon-
ding fault message is displayed at this
point instead of the weather icon

6 Favorite 1 (adjustable)

7 Favorite 2 (adjustable)

8 Favorite 3 (adjustable)
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8.6 User controls and their function
1. Navigation-icons

Icon-
view

If you touch an icon, the icon turns green. The green shows that you are currently on this
icon. You get to the enabled menu item .

The yellow house enters you directly to the main menu.

The horizontal arrow leads you one step back.

With the blue down arrow you get to additional lines of information on this item. (Down -
scroll down).

With the blue up arrow you get to additional lines of information on this item. (Top of page -
scroll up)

You get to the respective menu item.

You get to the settings of the parameter. You come either to a numeric keypad, a
time / date block or the text selection.
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2. Numeric keyboard

a. Name of parameter

b. Value of parameter with unit

c. Min/max value – Values outside this ran-
ge are not accepted.

d. Delete input of numbers – per contact
you delete one place.

e. Cancel – You return to the menu item. In-
put of a new value was not accepted.
The original value is.

f. Help function – inactive

g. Confirm

h. Numeric keyboard – used to enter values
within the min - max range.

3. Time and date block

a. Adjustable time or date

b. Cancel

c. Help function – inactive

d. Confirm

4. Text selection

a. Name of parameter

b. Status texts
The number of status texts depends of
the parameter.

Choose a status text. The setup menu closes
automatically and the chosen status text is
displayed in the menu.

Note:
Although a scroll down menu is open, the navigation icons, menu items and parameters behind are active
and by touching them it takes you directly there.
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8.7 Main Menu
In the Main menu you see all submenus. By finger pressure on an icon you reach the respective submenu.
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Menu navigation of Pelletronic Touch
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9 Mode
In the menu item Mode you can see the mode of your heating system and the mode of the heating circuits,
domestic hot water and solar.

The menu itemMode is in the Main menu.

Overview of the operating modes

• Heating Plant

• Heating system 1-6 .

• Domestic hot water 1-3

• Solar 1–3

Choose the operating modes and make settings.

Off The adjusted operating mode of the heating circuits and DHW is
inactive.
The frost protection function is active.

Auto The adjusted operating mode of the heating circuits and DHW is
active.
The frost protection function is active.

DHW The adjusted operating mode of the DHW is active.
The adjusted operating mode of the heating circuits is active.
The frost protection function is active.

The operating mode heating circuits, domestic hot water and solar are described in the respective
chapters.
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10 Measuring Values
In the menu item of Measuring Values you see all actual and set values of your heating system.

The menu itemMeasuring Values is in the Main
menu.

• Pellematic

• Heating circuit

• Domestic hot water

• Solar

• Accumulator

• Return pump

• Heating Plant

In the menu item Allocation you see which
heating circuits are allocated to the boiler or to
the accumulatores.

In the menu item Status you always have an
overview about the whole heating system.
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11 Weather

Choose Settings ( ), to enter your location.

Enter location and country. If the specified
location is not found, enter a larger, nearby
place.

Search with the following details:

• Postal code, location, country

• Postal code, country

• Location, country

Afterwards, weather data for the next 3 days
are downloaded. An icon for the current
weather is displayed on the opening window.

Note:
This feature requires an internet
connection.
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1122 Heating Circuit
Heating Circuit encloses all for heating relevant parameters and settings. It can occur up to 6 menu items
Heating Circuit.

Heating Circuit is in the Main menu

Heating circuits settings has following menu
items:

• Mode

• Room Temp Heating

• Room Temp Set back

• Time Allocation

• Values

• Time 1

• Time 2

• Party

• Vacation

• Heatingcurve

Off Only the frost protection function is active.

Auto The Furnace starts in the heating times according to the Set
room temperature.

Heating The Furnace heats constantly according to the Set room
temperature.

Set back The Furnace heats constantly according to the Set back room
temperature.

The operating mode of the heating circuits can only be changed if the plant
operating mode is set to AUTO.
The adjusted heating limits and maximum flow temperatures are used in all
operating modes.

Choose your room temperature (Temperature within the heating times).

Choose Room Temp Set back (= Minimum temperature beyond the heating
times).
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12.1 Measuring values Heating circuit

Measuring values HC is in the Main menu.

You see all to the Heating circuit corresponding
measuring values:

• Actual value

• Set value

• Inputs (sensores)

• Outputs (pumps, mixer and motors)

Outside Temperature actual Outside Temperature

Boiler Temp actual Boiler Temperature

Booster Status (Booster On/Off)

Flow Temp display of the flow temperature

Room Temp display of the room temperature

Pump Status (Pump On/Off)

Mixer Status (Mixer On/Off)
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12.2 Time programme Heating circuit
In the heating circuit time programme you fix the heating times.

Time 1 (=Time programme 1) and Time 2 are in the menu Heating circuit.

1
Select Time pro-
gramme 1

6
Mo-Fr were assigned
heating times

With you get to
the remaining days
Sa-Su.

2
Select the heating
days.
The activated days
are deposited in
green.

7
Sa-Su were assigned
to heating times.

3
Enter the heating
times for these hea-
ting days (Mo-Th).

8

With and
you switch between
the heating blocks.
You can deactivate
heating days in the
heating block and
activate in another.

4
The heating times
for Mo-Th are assig-

ned. With you
assign to days hea-
ting times further.

9

With you set all
the heating times in
the line and below to
0.

5
Friday was activa-
ted. Heating times
were assigned.

10

Go back with .
Choose Time 2. For
every heating circuit
there are 2 time pro-
grammes. You can
programm 2 time
programmes. In the
menu item Time Al-
location you can ac-
tivate time 1 or time
2.

PE 568 USA 2.0

38 Time programme Heating circuit



Party 39

12.3 Party
The party function extends the heating time once, without changing the heating times.

Party is in the Main menu.

The party function is basically inactive. Enter the
time until the room temperature heating should
be heated. Activate the Party function.
The heating time is extended up to the indicated
time. Then the party function deactivates itself
automatically.

12.4 Vacation
The holiday programme cancels the heating times and heats for the entered period on the set temperature
level.

Vacation is in the Main menu.

Enter the room temperature on which in your
absence the building should be heated. Enter
the departure (start time) and return (finish
date) and activate the vacation programme.

Note:
To return in an already tempered building,
you must enter the day before the return as
the finish date.
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12.5 Heating curve and Heating limits
By starting up the first time, the authorised technical adviser adjusts the heating curve, the base point and
the heating limits on the building situation and the hydraulics. If the Set room temperature is not reached or
exceeded, adjust the heat curve with the flow temperatures according to outside temperatures.

Heating curve is in the menu Heating circuit.

Heating curve 0.0 – 4,0
The heating curve describes the combination
between outdoor temperature and the associa-
ted flow temperature for a heating circuit.
Base point adjustable from 68 - 113°F
With the change the of base point, you provide a
parallel shift of the heating curve.
H limit heating
If the average outside temperature is higher than
the set temperature, the heating circuit switches
off in the heating mode.
H limit set temperature
If the average outside temperature is higher than
the set temperature, the heating circuit switches
off in the Set back mode.

Adjustment of heating curve and the base point to the building

Because of the building´s thermal inertia, it is recommended to perform no more than one adjustment step
per day.
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Daytime
outside temp

Room temperature

too warm too cold

+5 to +15°C Decrease heating curving value by
0,2

Increase heating curving value by 0.2

Decrease base point value by 5° Increase base point value by 5°

-20 to +5°C Decrease heating curve value by 0.2 Increase heating curve value by 0.2

The advanced run up indicates how long the system has to heat before the start of
the heating time, to reach the adjusted roomtemp heating.

Room thermostat influence
If the measured room temperature deviates from the set room temperature, the heating controller corrects
the flow temperature with the Room thermostat influence.
The Room thermostat influence indicates howmuch the flow temperature is raised or lowered so that the Set
room temperature is reached.

Example:

Room temperature desired
value = 20°C

Room temperature actual va-
lue = 18°C

Temperature difference 2°C

Room sensor influence = 3

Room sensor influence * Temperature difference = Advanced run up rise/reduction

3 * 2 = 6°C
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Room temperature hysteresis
The Room temperature hysteresis prevents the cycling (On Off On Off...) of the heating circuit pump: If the
Set room temperature + room temperature hysteresis is reached, the associated pump stops. If the Set room
temperature is – 1°C, the pump switches on again.
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1133 Domestic hot water
The menu Item Domestic hot water contains up to 3 submenu items.
Domestic hot water includes all, for the preperation of hat water, relevant parameters and settings.

Domestic hot water is in the main menu.

DHW settings has following menu items:

• Mode

• DHW Boost

• Water Temp Set

• Water Temp Min

• Time programme

• Values

• Time 1

• Time 2

OFF Set water temperature is reduced to 46 °F for frost protection.

Auto The installation heats the water within the time programme to the
desired hot water temperature. Outside the time programme the
installation heats toWatertempmin

On The system heats up the domestic hot water continuously on the Water
temp set.

You can change the mode domestic hot water only when theOperation mode
is on AUTO.

Heats the hot water once on the Water temp set.

Set the water temperature.

Set the minimumwater temperature. The water temperature never falls below
this value, unless the domestic hot water mode is onOFF.

Activate Time 1 (= Time programme 1) and Time 2.
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You are able to see a list of all measuring values that are involved in the menu
domestic hot water.

In the DHW time programme you set the times of the hot-water processing.
The DHW time programme works the same way like the heating circuit time
programme. See chapter12.2 Time programme Heating circuit, page 38

13.1 Measuring values Domestic hot water

Measuring values DHW is in the Main menu.

You see all the Heating circuit corresponding
measuring values:

• Actual value

• Set value

• Inputs (sensores)

• Outputs (pumps, mixer and motors)

13.2 Time programme DHW
In the DHW time programme you set the times for the hot-water processing.

Time 1 (=Time programme 1) and Time 2 are in the menu Domestic hot water.

The domestic hot water time programme works
the same way like the heating circuit time
programme.
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1144 DHW Return pump

DHWReturn pump is in the Main Menu.

The Return pump enables the immediate DHW
tap of the water taps. DHW Return pump has
following menu items:

• Mode

• Switch off temperature

• Switch on hysteresis

• Time allocation

• Values

• Time 1

• Time 2

Off

Auto

DHWReturn pump inactive

Temperature regulation within the time programme

If the return temperature sensor of the DHW Return pump reaches the Switch
off temperature, the pump switches off.

If the return temperature falls below the switch off temperature – the DHW
Return pump switches on again!

Choose the time programme 1 or 2.

You see all the DHW pump corresponding measuring values.

Set the run times of the Return pump. The return pump – time programme
works the same way like the heating circuit time programme.

Note:
A Return Pump and a booster rule out each other.
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14.1 Measuring values DHW Return pump

Measuring values DHW Return pump is in menu DHW Return pump.

You see all the Heating circuit corresponding
measuring values:

• Actual value

• Set value

• Inputs (sensores)

• Outputs (pumps, mixer und motors)

14.2 Time programme DHW return pump
In the Time Programme DHWReturn Pump you set the times for the hot water in the water purchasers.

Time 1 (=Time programme 1) and Time 2 are in the menu DHW return pump.

The DHW return pump time programme works
the same way like the heating circuit time
programme.
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1155 Solar
Solar includes all relevant parameters and settings for the solar thermal system. You can control up to 6 solar
circuits.

Solar is in the Main menu.

Solar has following menu items:

• Measuring values Solar

• Solar circuit 1–2

• Solar energy- yield

15.1 Measuring values Solar

Measuring values Solar is in the menu Solar.

It displays all measuring values of Solar:

• Actual values

• Set values

• Inputs (sensors)

• Outputs (pumps, mixer and motors)
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15.2 Solar circuit

Solar circuit 1 and 2 are in menu Solar.

Solar circuit has following menu items:
• Operation Mode

• ACC Temp Max

• ACC Hysteresis

• Collector Hyst On

• Collector Hyst Off

Off:
On:

No charge
Charge as long as Collector temperature + hysteresis is lower than the
temperature of the Adj ACC sensor below or the ACC tempmax

If the temperature in the ACC is higher than the ACC temp Max, the solar pump
switches off. The limit sensor measures the temperature in the ACC.

The solar circuit pump is switched off due to the ACC temp Max is reached. The
temperature must fall under ACC temp Max minus hysteresis, then the solar cir-
cuit pump switches on again. The hysteresis prevents a solar pump cycling (On
Off On Off).

If the temperature differnce between the collector sensor and TPU, ACC lower
sensor is higher than the Coll Hyst A, the solar pump switches On.

If the temperature differnce between the collector sensor and TPU, ACC lower
sensor is lower than the Coll Hyst A, the solar pump switches Off.

The menu Pumptype contains the following modes:

Asynchronus: Asynchronus pump – direct output 230VAC on/off
Async.Regulated: Asynchronus pump – pulsed output 230VAC
Heating Efficient: PWM1 - PWM signal inverted
Solar Efficient: PWM2 - PWM direct signal

Note:
When using a A-class pump as Accumulator pump the pump cannot be re-
gulated from Solar circuit 2.

Material damage by false selection of pump!
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15.3 Yield - Solar Energy
This function measures the yield of the solar thermal system and displays current energy and logs previous
days.

For the function solar energy it is necessary to install:

• Pulse volume meter (must be connected to 24 VOLT and Z_IN)

• Flow temperature sensor

• Return temperature sensor

Yield - Solar Energy is in the menu Solar.

Yield measuring of solar energy has following
menu items:

• Actual
Display of the current solar energy, refreshes
every 60 sec.

• Yield - Day
Display of todays solar energy since 00:00.

• Yield - Day before
Display of yesterdays solar energy.

• Yield since
Display of the solar energy since the last set
date.

• Flow rate
Display of the current flow rate, refreshes
every 60 sec.

• Flow temperature
Display of the current flow temperature

• Return temperature
Display of the current return temperature
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1166 Pellematic
Pellematic includes all the relevant parameters and settings for the control of the pellet boiler.
There are up to 4 Pellematic boilers possible.

Pellematic is in the Main menu.

16.1 Measuring values

Measuring values is in the menu Pellematic.

It displays all measuring values of Pellematic:

• Actual values

• Set values

• Inputs (sensors)

• Outputs (pumps, mixer and motors)
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16.2 Full Power

Full Power is in the menu Pellematic

In the menu item Full Power can you adjust the
fuel feed.

Fuel Adjustment:
The burner auger run time is calculated automa-
tically by the PLC depending on the rated power
and the boiler setpoint temperature. The burner
motor is controlled accordingly. You can reduce
or increase the value calculated by the PLC 10
steps up or down.
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16.3 Boiler cleaning

The value to be set is the time (full hour) at which the boiler cleaning sequence is
performed. On vacuum systems the hopper is also filled at the same time, regard-
less of whether it is empty or not.

You can set in Cleaning/Filling a second cleaning sequence. The value to be set is
the time (full hour) at which the additonal boiler cleaning sequence is performed.
Example: 20h = additional boiler cleaning sequence performed at 20:00. On va-
cuum systems the hopper is also filled at the same time, regardless of whether it is
empty or not.
Default value -1h: It is not performed a second cleaning sequence.

Min Run Time of the boiler until next cleaning sequence. Value adjustable.

Duration of the boiler cleaning sequence in seconds. Value adjustable.
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16.4 Level detection system

Weight system (Menu is only displayed when the function Network is activated in the menu
General.

The threshold value,Minimumweight for a warning message, is adjustable.
The warning message appears on the operating device and will be terminated when
filling level rerises above the adjusted Minimumweight.

Note:
Only displaed if mode is set on Textile tank

Operating Manual AutoPellet® PES 20, 22, 32, 56



16.5 Suction turbine

Set a Time (full hours), at which the hopper gets refilled, regardless how full it is at
this time.
At the same time the purification of the boiler will take place.

On
When this menu point is activated, a field appears for specifying the 2nd dai-
ly suction time.

Off No 2nd suction time

PE 568 USA 2.0

54 Suction turbine



General 55

1177 General
General includes the complete heating control related settings and individual operating options for the
customer.

General is in the Main menu.

The menu General includes:
• Chimney

• Favorit

• Values

• Local setting

• Datalog

• Malfunction

• Info

• Save

• Load

• ModBUS

• E-Mail

• IP Config

• Settings
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17.1 Chimney
The function chimney is only for chimney droughts and authorized service technicians. It is used for the mea-
surement of exhaust gas.

Note:
The Chimney Sweep function is inactive without the Pelletronic Heating Controller.

The menu item Chimney is situated in the me-
nu General.

Please choose the function Chimney.

• The Furnace temperature is set to 140 °F for a
total runtime of 30 minutes.

• You also can see actual Furnace temperature
and the rest of the time limit.

• After the expiry of the time limit the function
chimney ends.time of expiry the operation
Chimney sweeper ends.

• The button Cancel ends the function Chimney.

17.2 Favorite

Favorite is in the menu General.

With this function you can display most com-
monly used menus in the start menu. This ena-
bles you a direct access.
Select the menu item that should be displayed
as a favorite 1 in the Start menu.

The selected item is green and the icon is dis-
played in the Start menu and is active.
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17.3 Local Settings

Local Settings is in the menu General.

Local Settings has following menu items:

• Language

• Unit

• Date

• Time

Choose between the languages German, English UK, English U.S. French, Spa-
nish, Italian, Dutch, Danish and Russian.

You can choose between isometric and imperialist number system.

Set the current date.

Set the current time.
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17.4 Malfunction

Malfunction is in the menu General.

Fault messages can overlayed on all menu items
and appear immediately if a fault occurs. Every
fault message appears with the date, time and
name on the display. It remains until it is
acknowledged.

The menu remains the fault incident reports, as
long as they are corrected up.

17.4.1 Malfunction report
This is a list of all malfunction reports on the display.

Code Display Input / Output Affected element Solution
table

1001 HC1 Flow BC X4 or X5

Heating controller 13.1a

1002 DHW1 OnSensor BC X6

1003 Outside Sensor BC X2

1004 Boiler Sensor BC X3

1008 TPO1 BC X7

1009 TPM1 BC X8

1010 Collektor1 BC X15 Heating controller 13.2a

1011 TPU1 BC X9 or X10

Heating controller 13.1a

1012 Flow Energy1 BS X16

1013 Return Energy1 BS X17

1014 ExistBoiler1 BS X13

1017 Cascade OnSensor BC X3 or X7

1018 Cascade OffSensor BC X3 or X8

1019 Circulation Return1 BC X14
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Code Display Input / Output Affected element Solution
table

1020 DHW1 Off Sensor BC X6 or X7, X8, X9

2001 HC1 Flow SC X4 or X5

Heating controller 13.1b

2002 DHW1 OnSensor SC X6

2003 Outside Sensor SC X2

2004 Boiler Sensor SC X3

2008 TPO1 SC X7

2009 TPM1 SC X8

2010 Collektor1 SC X15 Heating controller 13.2b

2011 TPU1 SC X9 or X10

Heating controller 13.1b

2012 Flow Energy1 SC X16

2013 Return Energy 1 SC X17

2014 ExistBoiler1 SC X13

2017 Cascade OnSensor SC X3 or X7

2018 Sonde arrêt cascade CC X3 or X8

2019 Circulation Return1 SC X14

2020 DHW1 Off Sensor SC X6 or X7, X8, X9

3001 HC1 Flow X4 or X5

Heating controller 13.1c

3002 DHW1 OnSensor X6

3003 Outside Sensor X2

3004 Boiler Sensor X3

3008 TPO1 X7

3009 TPM1 X8

3010 Collektor1 X11 Heating controller 13.2c

3011 TPU1 X9 or X10

Heating controller 13.1c

3012 Flow Energy1 X16

3013 Return Energy1 X17

3014 ExistBoiler1 X13

3017 Cascade OnSensor X3 or X7

3018 Cascade OffSensor X3 or X8

3019 Circulation Return1 X14

3020 DHW1 Off Sensor X6 or X7, X8, X9

4005 BUS HCR 1 X1A or X1B

BUS–Network
RS485

13.3

4006 BUS PE 1 X1A or X1B

4007 BUS Remote 1 X1A or X1B

4015 BUS Remote Touch 1 X1A or X1B

4016 BUS Master X1A or X1B

4021 BUS Radio Remote 1 X1A or X1B

5000 PE1 Reserve sensor1 BS R1 Boiler Controller 13.1a

5001 PE1 Reserve sensor1 SC R1 Boiler Controller 13.1b

5002 PE1 Reserve sensor2 BS R2 Boiler Controller 13.1a
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Code Display Input / Output Affected element Solution
table

5003 PE1 Reserve sensor2 SC R2 Boiler Controller 13.1b

5004 PE1 Outside sensor BS AF Boiler Controller 13.1a

5005 PE1 Outside sensor SC AF Boiler Controller 13.1b

5006 PE1 Boiler sensor BS KF Boiler Controller 13.1a

5007 PE1 Boiler sensor SC KF Boiler Controller 13.1b

5008 PE1 Fluegas sensor BS RGF

Boiler Controller 13.4

5009 PE1 Fluegas sensor SC RGF

5010 PE1 Combustion sensor
BS

FRT

5011 PE1 Combustion
sensorSC

FRT

5012 PE1 Underpressure box
BS

UP
Boiler Controller 13.5

5013 PE1 Underpressure box
SC

UP

5014 PE1 Analog input1 BS AE1

Boiler Controller 13.6
5015 PE1 Analog input1 SC AE1

5016 PE1 Analog input2 BS AE2

5017 PE1 Analog input2 SC AE2

5018 PE1 Motor turbine VAK Boiler Controller 13.7

5019 PE1 Ignition ZUEND Boiler Controller 13.8

5020 PE1 Motor ashbox AV Boiler Controller 13.9

5021 PE1 Motor res 1 RES1 Boiler Controller 13.10

5022 PE1 Magnetic valve MA
Boiler Controller 13.8

5023 PE1 Motor cleaning RM

5024 PE1 Flue gas fan SZ
Boiler Controller 13.9

5025 PE1 Cirkulationspump UW

5026 PE1 Motor ext auger1 RA Boiler Controller 13.11

5027 PE1 Motor ext auger2 ZW Boiler Controller 13.9

5028 PE1 Motor between RES1 Boiler Controller 13.12

5029 PE1 Motor boiler auger ES
Boiler Controller 13.9

5030 PE1 Combustion Fan LUFT

5032 PE1 Emergency stop NOT
Boiler Controller 13.13

5033 PE1 Max temp sensor STB

5034 PE1 Ignition fault
generic Boiler Controller 13.14

5036 PE1 Low flame temp

5038 PE1 Firedamper open BSK 1 2

Boiler Controller 13.155039 PE1 Firedamper closed BSK 3 4

5040 PE1 Firedamper end
switch

BSK 1 2 3 4
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Code Display Input / Output Affected element Solution
table

5041 PE1 Low underpressure UP, SZ, LUFT
Boiler Controller 13.5

5042 PE1 Low underpressure UP, SZ, LUFT

5043 PE1 Vacuum system KAPZW, RA Boiler Controller 13.16

5044 PE1 Ashbox full ESAV, AV Boiler Controller 13.17

5045 PE1 Ball lock DE1 Boiler Controller 13.18

5047 PE1 Burner Motor ES Boiler Controller 13.19

5048 PE1 Burner gas open-
circuit

RGF Boiler Controller 13.4
5049 PE1 Burner gas short-

circuit

5052 PE1 Container cover
open AK Boiler Controller 13.20

5053 PE1 ash warning ESAV, AV Boiler Controller 13.17

5054 PE1 pellets warning AE1 Boiler Controller 13.21

5055 Error Output VAK VAK Boiler Controller 13.22

5056 Error Output ZUEND ZUEND Boiler Controller 13.23

5057 Error Output AV AV Boiler Controller 13.24

5058 Error Output RES2 RES2 Boiler Controller 13.25

5059 Error Output MA MA Boiler Controller 13.26

5060 Error Output RA RA Boiler Controller 13.27

5061 Error Output SM SM Boiler Controller 13.28

5062 Error Output SZ SZ Boiler Controller 13.29

5063 Error Output UW UW Boiler Controller 13.30

5064 Error Output LUFT LUFT Boiler Controller 13.31

5065 Error Output RA1 RA1 Boiler Controller 13.32

5066 Error Output RES1 RES1 Boiler Controller 13.33

5067 Error Output ZW ZW Boiler Controller 13.34

5068 Error Output ES ES Boiler Controller 13.35
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13.1a Sensors KTY2K - Heating controller + Boiler Controller (Fault 1001 to 1020 and 5000 to 5007) – Sen-
sor break

Type of fault Sensor break

Code: 1001 HC1 Flow BC X4

1002 DHW1 OnSensor BC X6

1003 Outside Sensor BC X2

1004 Boiler Sensor BC X3

1008 TPO1 BC X7

1009 TPM1 BC X8

1011 TPU1 BC X9

1012 Flow Energy1 BS X16

1013 Return Energy1 BS X17

1014 ExistBoiler1 BS X13

1017 Cascade OnSensor BC X3

1018 Cascade OffSensor BC X3

1019 Circulation Return1 BC X14

1020 DHW1 Off Sensor BC X6

5000 PE1 Reserve sensor1 BS R1

5002 PE1 Reserve sensor2 BS R2

5004 PE1 Outside sensor BS AF

5006 PE1 Boiler sensor BS KF

Description: Measuring circuit of KTY sensor is open

Cause and Remedy: sensor not connected ► connect sensor, check plug

sensor defect ► measure sensor (approx. 2kΩ at
77 °F) replace if required

sensor cable defect ► replace sensor

sensor temperature too high ► sensor temperature above mea-
suring range (>230 °F)
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13.1b Sensors KTY2K - Heating controller + Boiler Controller (Fault 2001 to 2020 and 5000 bis 5007) –
short circuit

Type of fault Short circuit

Code : 2001 HC1 Flow SC X4

2002 DHW1 OnSensor SC X6

2003 Outside Sensor SC X2

2004 Boiler Sensor SC X3

2008 TPO1 SC X7

2009 TPM1 SC X8

2011 TPU1 SC X9

2012 Flow Energy1 SC X16

2013 Return Energy 1 SC X17

2014 ExistBoiler1 SC X13

2017 Cascade OnSensor SC X3

2018 Sonde arrêt cascade CC X3

2019 Circulation Return1 SC X14

2020 WW1 Aus Fühler KS X6

5001 PE1 Reserve sensor1 SC R1

5003 PE1 Reserve sensor2 SC R2

5005 PE1 Outside sensor SC AF

5007 PE1 Boiler sensor SC KF

Description: Measuring circuit of KTY sensor is shorted out

Cause and Remedy: Sensor defect ► Measure sensor (approx. 2kΩ
at 77 °F), replace if required

Sensor cable defect ► Replace sensor

Sensor temperature too low ► Sensor temperature below
measuring range (< 14 °F)
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13.1c Sensors KTY2K - Heating controller + Boiler Controller (Fault 3001 to 3020) – other faults

Type of fault Other faults

Code: 3001 HC1 Flow X4

3002 DHW1 OnSensor X6

3003 Outside Sensor X2

3004 Boiler Sensor X3

3008 TPO1 X7

3009 TPM1 X8

3011 TPU1 X9

3012 Flow Energy1 X16

3013 Return Energy1 X17

3014 ExistBoiler1 X13

3017 Cascade OnSensor X3

3018 Cascade OffSensor X3

3019 Circulation Return1 X14

3020 DHW1 Off Sensor X6

Cause and Remedy: Sensor defect ► Measure sensor (approx. 2kΩ
at 77 °F), replace if required

Sensor cable defect ► Replace sensor

Sensor input defect ► Replace Boiler controller

13.2 Collektor sensor (Fault 1010, 2010, 3010)

Display: [1010] Collektor BC

Description: Collector sensor fracture, measuring circuit of collector sensor (X15) is open

Cause and Remedy: Sensor not connected ► Check and correct wiring

Sensor defect ► Measure sensor (approx. 1,1kΩ at 77 °F), re-
place if required

Sensor cable defect ► Replace sensor

Display: [2010] Collektor SC

Description: Measuring circuit of collector sensor (X15) is shorted out

Cause and Remedy: Sensor defect ► Measure sensor (approx. 1,1kΩ at 77 °F), re-
place if required

Sensor cable defect ► Replace sensor

Display: [3010] Collektor

Description: Other fault at input X15

Cause and Remedy: Sensor defect ► Replace sensor

Sensor cable defect ► Replace sensor

Input on heating controller
defect

► Replace input on heating controller
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13.3 Bus (Fault 4005, 4006, 4007, 4015, 4016)

Display: [4005] BUS HCR

Description: Time-Out of BUS-connection from touch operating device to heating
controller

Cause and Remedy: Wrong cable connection ► Check cable connection

No power supply available ► Connect heating controller to BUS

Fuse in heating controller
defect

► Replace fuse

Display: [4006] BUS PE

Description: Time-Out of BUS-connection from touch operating device to boiler controller

Cause and Remedy: Wrong cable connection ► Check cable connection

No power supply available ► Connect heating controller to power supply
(X21)

Fuse in heating F2 defect ► Replace fuse F2

Display: [4007] BUS Remote

Description: Time-Out of BUS-connection of remote control

Cause and Remedy: Wrong cable connection ► Check cable connection

Remote controll defect ► Replace remote controll

Display: [4015] BUS Remote Touch

Description: Time-Out of BUS-Connection from remote controll to Touch operating device

Cause and Remedy: Wrong cable connection ► Check cable connection

Wrong softwareversion ► Check version of software

Display: [4016] BUS Master

Description: Missing BUS connection to master-operating device

Cause and Remedy: Wrong cable connection ► Check cable connection

13.4 Combustion chamber sensor (Fault 5010, 5011, 5048, 5049)

Display: [5010] PE Combustion sensor BS

Description: Combustion chamber sensor fracture, measuring circuit from combustion
chamber sensor is open – Input FRT

Cause and Remedy: Sensor not connected ► Connect sensor at input

Sensor defect ► Measure sensor (approx. 5 mV at 257 °F) re-
place if required

Sensor cable defect ► Replace sensor

Sensor temperature too
high

► Sensor temperature above measuring range
(2012 °F)

Display: [5011] PE Combustion sensor SC

Description: Combustion chamber sensor short circuit, measuring circuit from combustion
chamber sensor short circuit – Input FRT
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Cause and Remedy: Sensor defect ► Measure sensor (approx. 5 mV at 257 °F) re-
place if required

Sensor cable defect ► Replace sensor

Sensor temperature too
low

► Sensor temperature below measuring range
(14 °F)

Sensor polarity reversed ► Change sensor connection + and –

Display: [5048] PE Burner gas open-circuit (only SMART without combustion cham-
ber sensor)

Description: Burner gas sensor fracture, measuring circuit of Burner gas sensor is open –
Output RGF

Cause and Remedy: Sensor not connected ► Connect sensor at input

Sensor cable defect ► Replace sensor

Sensor defect ► Measure sensor (NiCrNi) replace if required

Sensor temperature too
high

► Sensor temperature above measuring range
(2012 °F)

Display: [5049] PE Burner gas short-circuit (only SMART without combustion cham-
ber sensor)

Description: Burner gas sensor short circuit, measuring circuit of Burner gas sensor short
circuit – Output RGF

Cause and Remedy: Sensor defect ► Measure sensor (approx. 5mV at 257 °F) re-
place if required

Sensor cable defect ► Replace sensor

Sensor temperature too
low

► Sensor temperature below measuring range
(14 °F)

Sensor polarity reversed ► Change sensor connection + and –

13.5 Underpressure box (Fault 5012, 5013, 5041, 5042)

Display: [5012] PE Underpressure box BS

Description: Negative draft input open, measuring circuit from negative draft measure-
ment open – Input UP

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

No signal ► Replace underpressure box

Combustion chamber leak ► Check total closure of boiler door
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Display: [5013] PE Underpressure box SC

Description: Negative draft input short-circuit, measuring circuit from negative draft mea-
surement is shorted out – Input UP

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

Signal too high ► Signal above 10V

Display: [5041] [5042] PE Low underpressure

Description: Negative draft pressure in boiler is not achieved [5041] or is too high [5042] –
Exit LUFT (SMART + Condens) / Output SZ (PE+PEK)

Cause and Remedy: Negative draft tube
disconnected

► Connect up negative draft tube

Negative draft does not
change

► Check negative draft tube for leaks.
Check flue gas tube for blockage.

Negative draft pressure
too low

► Close boiler door, check tube to negative
draft sensor, check whether boiler flue gas
outlet is clear, check whether condensation
heat exchanger is clear. Make sure flue gas
fan is running.

Negative draft pressure
too high

► Check induced draft blower

13.6 Analog input (Fault 5014, 5015, 5016, 5017)

Display: [5014] / [5016] PE Analog input 1/2 BS

Description: Analog input 1/ 2 sensor fracture, measuring circuit of Analog input sensor
open – Output AE1 / AE2

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

Level detection system ac-
tivated (valid for AE2)

► Check settings

Display: [5015] / [5017] PE Analog input 1 /2 SC

Description: Analog input 1 / 2 sensor short circuit, measuring circuit of Analog input sen-
sor is shorted out – Input AE1/AE2

Cause and Remedy: Signal incorrect ► Check poarity and signal (0-10V)

Signal cable defect ► Replace sensor

Signal too high ► Signal above 10V
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13.7 Motor turbine (Fault 5018)

Display: [5018] PE Motor Turbine

Description: Vaccuum turbine not running (Exit VAK)

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

Motor defect ► Replace motor

Fuse F1, suction circuit
board defective

► Replace fuse

13.8 Output 230V (Fault 5019, 5022, 5023)

Display: [5019] PE Ignition
[5022] PE Magnetic valve
[5023] PE Motor cleaning

Description: No function of output ZUEND (Ignition)/MA (Magnetic valve)/ RM (Motor
cleaning)

Cause and Remedy: Output unplugged ► Connect plug, check cable wiring

Current value above the
maximal Limit

► Check limits

Current value under the
minimal Limit

► Check limits

13.9 Output 230V-2 (Fault 5020, 5024, 5025, 5027, 5029, 5030)

Display: [5020] PE Motor ashbox (Output AV)
[5024] PE Flue gas fan (Output SZ)
[5025] PE Cirkulationspump (Output UW)
[5027] PE Motor ext auger2 (Output RES2)
[5029] PE Motor boiler auger (Output ES)
[5030] PE Combustion Fan (Output LUFT)

Description: No function of the respective motor/pump/fan

Cause and Remedy: Motor/pump/fan
unplugged

► Connect plug, check cable wiring

Motor/pump/fan defect ► Replace motor/pump/fan

13.10 Zwischenbehälter leer - Motor res 1 (Fault 5021)

Display: [5021] PE Hopper empty / Motor RES1 (for 36-56 kW, Pellematic Condens
or PEB)

Description: No function of PE motor res 1

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

Motor defect ► Replace motor

No pellets available ► Refill storage-Room / supply tank
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13.11 Motor extraction auger 1 - RA (Fault 5026)

Display: [5026] Motor ext auger1

Description: Storage room auger 1 motor defect – Output RA

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

motor is jammed ► Remove pellets and dust from auger and
make sure auger rotates freely

Motor defect ► Replace motor

Thermic contact triggered ► Let motor cool down

Motor not running ► Check thermic contact

13.12 Hopper motor (Fault 5028)

Display: [5028] Hopper motor

Description: Hopper suction fan fault. Output RES1.

Cause and Remedy: Motor unplugged ► Plug in motor, check cable connections

Motor defect ► Replace motor

13.13 Emergeny OFF/ Safety temperature (Fault 5032, 5033)

Display: [5032] Emergeny OFF – NOT AUS

Description: Emergency OFF has been actuated – Input NOT-AUS

Cause and Remedy: Emergency OFF
unplugged

► Connect up Emergency OFF and check cab-
le connections

Emergency OFF button
has been pressed

► Reset Emergency OFF switch

Emergency OFF defect ► Replace Emergency OFF switch

Display: [5033] Safety temperature - STB

Description: Safety temperature limiter has tripped – Input STB

Cause and Remedy: Safety temperature limiter
unplugged

► Connect up safety temperature limiter and
check cable connections

Safety temperature limiter
has tripped

► Let boiler cool down and reset safety tem-
perature limiter

Safety temperature limiter
defect

► Replace safety temperature limiter

A 230V Output is defect ► Check 230V Outputs

13.14 Temperature Combustion chamber sensor/Flue gas sensor (Fault 5034, 5036)

Display: [5034] PE Ignition fault / Pellets available?

Description: Minimum temperature Combustion chamber sensor/Flue gas sensor not rea-
ched durring the ignition phase

Cause and Remedy: No pellets available ► Fill up with pellets

Ignition electrode defect ► Check ignition electrode (approx. 200Ω) re-
place if required

Ignition nozzle blocked ► Clean burner plate and ignition tube
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Not enough draught ► Check ventilation flap, funktion radial fan,
draught free

Flue gas sensor or flamm-
roomtemperature-sensor
soiled

► Check Flue gas sensor or flammroom-tem-
perature-sensor

Display: [5036] PE Flame supervision fault

Description: Flame supervision fault, minimum flue gas temperature not reached during
heating up at full power – Input FRT

Cause and Remedy: No pellets available ► Fill up with pellets

13.15 Flame return gate BSK (5038, 5039, 5040)

Display: [5038] PE Flame return gate open

Description: Flame return gate open fault (BSK - 1 2)

Cause and Remedy: Flame return gate
unplugged

► Connect up flame return gate and check
cable connections

Flame return gate does
not reach OPEN limit
switch

► Check ball valve to see if it is jammed

No signal although open ► Check cables and flame return gate

STB on the burner has
triggered

► Surface temperature of the burner is too
high

Display: [5039] PE Flame return gate closed

Description: Flame return gate open fault

Cause and Remedy: Flame return gate
unplugged

► Connect up flame return gate and check
cable connections

Flame return gate does
not reach CLOSE limit
switch

► Check whether ball valve is jammed, check
ball valve throughway to see if foreign ob-
jects are preventing it from closing

No signal although closed ► Check cables and flame return gate

STB on the burner has
triggered

► Surface temperature of the burner is too
high. The boiler switches to fault mode.

Display: [5040] PE Flame return gate limit switch

Description: Both flame return gate limit switches (BSK 1-2 and BSK 3-4) are closed at the
same time

Cause and Remedy: Both limit switches
activated

► Check flame return gate, check cables, check
connectors

13.16 Suction system (Fault 5043)

Display: Suction system

Description: Hopper cannot be filled up even after 3 suction cycles

Cause and Remedy: Storage room empty ► Fill up with pellets

Extraction system is
blocked

► Clear extraction system
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Extraction system not con-
veying pellets

► Pellet bridge - destroy bridge and make sure
material flows properly

Suction fan unplugged ► Connect up suction fan

Storage room auger motor
unplugged

► Connect up storage roommotor

13.17 Ashbox full (Fault 5044) – AshWarning (Fault 5053)

Display: [5044] PE Ashbox full

Description: Moter doesn’t reach the normal speed after 3 attempts.

Display: [5053] PE AshWarning

Description: Ash-box nearly full

Cause and Remedy: Ash-box full ► Clear ash-box

Ash-box not completely
closed

► Close ash-box

End-switch defect ► Replace end-switch

13.18 Ball lock (Smart and Condens only – Fault 5045)

Display: [5045] PE Ball lock – Smart and Condens only

Description: No pellets detected from capacitive sensor (KAP RA)

Cause and Remedy: Pellet reserves depleted ► Refill storage-Room / supply tank

Capacitve sensor RA
defect

► Replace Capacitve sensor RA

13.19 Burner Motor / Ash box full (SMART and Condens only – Fault 5047)

Display: [5047] Burner Motor /Ash box full - SMART only

Description: The alarm text is displayed after the motor has made 3 unsuccessful attempts
to reach the normal speed of the external de-ashing system.

Cause and Remedy: Ash box is full ► Empty ash box

Rotation of burner auger
or ash auger is blocked

► Ensure rotation of auger

13.20 Container cover open (PEB only – Fault 5052)

Display: [5052] PE Container cover open

Description: Container cover open (PEB only) – Input AK

Cause and Remedy: Cover open ► Close cover

End-switch defect ► Replace end-switch

13.21 Pellets Warning (Fault 5054)

Display: [5054] PE 1 Pellets Warning

Description: Measured pellets capacity (AE2) is below the threshold

Cause and Remedy: Pellets nearly empty or
empty

► Fill up with pellets
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Sensor unpuged (AE2) ► Connect plug

Parameter set incorrectly ► Check settings in menu Level detection sys-
tem (protected access)
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13.22 Error Output VAK (Fault 5055)

4005

Display: [5055] Error Output VAK

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.23 Error Output ZUEND (Fault 5056)

Display: [5056] Error Output ZUEND

Cause and Remedy: Output defect, incorrect
wiring

► VCheck cable connection / Replace Boiler
Controller

13.24 Error Output AV (Fault 5057)

Display: [5057] Error Output AV

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.25 Error Output RES2 (Fault 5058)

Display: [5058] Error Output RES2

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.26 Error Output MA (Fault 5059)

Display: [5059] Error Output MA

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.27 Error Output RA (Fault 5060)

Display: [5060] Error Output RA

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.28 Error Output SM (Fault 5061)

Display: [5061] Error Output SM

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.29 Error Output SZ (Fault 5062)

Display: [5062] Error Output SZ

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.30 Error Output UW (Fault 5063)

Display: [5063] Error Output UW

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.31 Error Output LUFT (Fault 5064)
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Display: [5064] Error Output LUFT

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.32 Error Output RA1 (Fault 5065)

Display: [5065] Error Output RA1

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller
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13.33 Error Output RES1 (Fault 5066)

Display: [5066] Error Output RES1

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.34 Error Output ZW (Fault 5067)

Display: [5067] Error Output ZW

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

13.35 Error Output ES (Fault 5068)

Display: [5068] Error Output ES

Cause and Remedy: Output defect, incorrect
wiring

► Check cable connection / Replace Boiler
Controller

17.5 Information

Information is in the menu General.

In the menu item information are all faults listed
chronologically.
The fault texts have 3 status

• C.....COME – when the fault occurs

• Q.....QUIT – when the fault has been rectified

• G.....GONE – when the fault has been reset by
pressing ENTER
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17.6 ModBUS

Note:
The Modbus registers may be set not less
than two hours in cyclic operation, otherwise
the life span of the operating device can
decrease.

Off

TCP Server

Defaultport for ModBUS is 502.
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17.7 E-Mail

Delivery of disturbance-emails is done through
an Maine Energy system server.

Only the recipient address needs to be
configured.

To ensure maximal flexibility, E-mail settings can set individually.

Port used for sending email (depends on provider).

Select encryption mode (specified by provider).

Authentication as specified by provider.

PE 568 USA 2.0

78 E-Mail



IP Config 79

17.8 IP Config

IP Config is the menu General. (The menu item IP Config is only displayed if it has been activated
by a qualified person)

After calling up the menu, a connection check is
made.
If this is successful, ''Connected to LAN and In-
ternet'' is displayed.
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Insert the IP (Adress), NM (Netmask) and GW
(Gateway) , D1 (in most cases similar to GW)
and D2 (optional).

IP: IP address in the local network

NM: Networkmask is required in the local network.

GW: The gateway enables the touch operating device the access to the internet.

D1, D2: Server, which provide routing information
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Set DHCP On orOff depending on your network.

Enter the Port (Default 80).

Web: IP address in local network

Web User: Networkmask is required in local network

Web Password: The gateway enables the touch operating device the access to the internet.
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Activate optionally the Ping function.

To prevent the modem from switching into
standby mode, a ping command is executed
every 10 minutes.

You get the data from your network technician.

This menu item is only active when a compatible USB wireless adapter is connected.
(not every wireless stick works with the Touch operating device)
By default, this item is hidden and located in LANmode.
If the wireless mode is enabled, a password box appears.

Dynamic address assignment on the local network (should be disabled if possible).

If a WLAN stick is recognized and supported, an Additional LAN &WLAN button
appears.

Password of router.

Address extension with which the touch remote control is accessible.
In principle, you can make your own choice, certain ports are associated with spe-
cial services, e.g. 25 Mail, 80Web and so on.

The ping prevents the internet connection from beeing closed by the router.
Therefore a query to the Maine Energy Systems server is started at certain time
intervals.
So the router detects that the connection is still active.
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Automatic This will attempt to automatically set up the router using the UPNP
protocol port forwarding.
If this service is disabled on the router or doesn’t work properly, it is
canceled accompanied by an appropriate error message.
As this function is time-consuming (may take a few minutes), it is run-
ning in the background. Whatever the UPNP
If available, the Touch operating device registers on the Maine Energy
Systems remote control server with it’s current external IP Address.
In case of change of address by the external provider, this is detected
and sent to the server Maine Energy Systems.

Manual In this mode, the port forwarding must be set manually. (for lack of
UPNP)
The port of the touch panel must correspond to the external shared
port.
The touch then registers with the external IP address and port on Ök-
oFEN remote maintenance server.
In case of change of address by the external provider, this is detected
and sent to the Maine Energy Systems server.

Static In this mode, no connection data is transferred to the Maine Energy
Systems server and the online service of Maine Energy Systems can
not be used.
But the remote controll of the Touch operating device remains active
and can be uses as before via port forwarding, DynDns, fixed external
IP, LAN and so on.

Remote maintenance access

This function determines the network settings automatically.
For this the DHCP mode is activated and the required settings are set
automatically.
Afterwards DHCP is deactivated.
Because of this, the IP address of the contol unit can change.

The settings are set as follows:

• DHCP Off

• Ping On

• Port 8080

• Remote maintenance: Automatic

Back to the menu General.
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18 Software

Software is in the Main menu.

Software shows you the name of the current
software.
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19 Emptying the ash pan

RRiisskk ooff bbuurrnnss
Do not touch the boiler vessel. Use gloves.

RRiisskk ooff ffiirree
Bring out the ash pan immediatly.
Do not dispose ash until it has completely cooled down.
Empty ash only into a not flammable steel container.
Do not use ash container to store waste or other
material.
Do not empty ash onto flammable floors or materials.

Emptying the ash pan

Note:
Check the level of the ash pan and empty it at regularly intervals (at least every 2 weeks). No warning is
displayed indicating that ash pan needs to be emptied when it is full (unlike external ash box)

* No riddle grate for systems with burner plate cleaning system.
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20 Emptying the ash box
Only on boilers with external ash box.We also offer an optional automatic external ash box. This
compresses the ash and reduces the frequency at which it needs to be emptied. It enables the ash to be
disposed off without creating dust. Installation is performed by the service technician when the pellet boiler
is installed. An external ash box can also be retrofitted.

DDaammaaggee ttoo pprrooppeerrttyy
Empty the ash box before a longer off-time of the
boiler. Otherwise the auger and the opening mechanism
can be blocked through firmly bonded ash.

RRiisskk ooff ffiirree
Bring out the ash box immediatly.
Do not dispose ash until it has completely cooled down.
Empty ash only into a not flammable steel container.
Do not use the ash container to store waste or other
material.
Do not empty ash onto flammable floors or materials.
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Emptying the ash box

Note:
When the ashbox is full then Ash!!! appears on the display with the alarm text Ash box full.
After emptying and restarting the ash box the alarm text disappears automatically.
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2211 Maintenance and servicing
Regular checks of the pellet heating system are a prerequisite for reliable, efficient and environment-friendly
operation.

This wood heating appliance needs periodic inspection
and repair for proper operation. It is against federal law
to operate this wood heating appliance in a manner
inconsistent with operating instructions in the manual.

Ashes should be placed in a metal container with a
tight-fitting lid. The closed container of ashes should be
placed on a noncombustible floor or on the ground, well
away from all combustible materials, pending final
disposal. If the ashes are disposed of by burial in soil or
otherwise locally dispersed, they should be retained in
the closed container until all cinders have thoroughly
cooled.

21.1 Maintenance
The maintenance, boiler cleaning and cleaning of flue gas connection it is necessary at least once a year. For
PE(S) 36-56 it is necessary in any case at least every 2000 operating hours. Pellets which produces tenden-
tially more slagging (ash melting point <2372 °F) and pellets with higher bulk density (> 650kg) leads to addi-
tional cleaning of the burner plate at regular intervals.
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21.2 Cleaning the boiler every year

TThhee ppeelllleett bbooiilleerr iiss eeqquuiippppeedd wwiitthh aann aauuttoommaattiicc
cclleeaanniinngg ssyysstteemm tthhaatt cclleeaannss tthhee hheeaatt eexxcchhaannggeerr
eevveerryy ddaayy.. IInn aaddddiittiioonn,, yyoouu nneeeedd ttoo cclleeaann tthhee bbooiilleerr
mmaannuuaallllyy oonnccee aa yyeeaarr bbeeffoorree tthhee ssttaarrtt ooff tthhee hheeaattiinngg
sseeaassoonn..

CClleeaanniinngg ooff tthhee ppeelllleett bbooiilleerr hhaass ttoo bbee ppeerrffoorrmmeedd
ffrroomm aa aauutthhoorriizzeedd sseerrvviiccee tteecchhnniicciiaann aatt lleeaasstt eevveerryy
tthhiirrdd yyeeaarr..

RRiisskk ooff bbuurrnnss
Do not clean the boiler until it has been allowed to cool
down.
Switch off the heating system at least 6 hours before
opening the boiler.
Switch off the main switch before starting any mainte-
nance work on the system.

RRiisskk ooff ccuutt iinnjjuurriieess dduuee ttoo sshhaarrpp eeddggeess
Use gloves.

Note:
Check first of all, if all seals are in a good condition and the doors closes tightly.
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Procedure for cleaning the boiler

RReedduuccttiioonn iinn bbooiilleerr ppeerrffoorrmmaannccee aanndd ddaammaaggee ttoo ppeell--
lleett bbooiilleerr dduuee ttoo bblloocckkaaggeess iinn tthhee aaiirr iinnlleett
Clean the air intakes, the burner plate and the flame
tube.
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PE(S)(K)(B) 10– 32

Note:
The individual parts of the multi segmented brazier may not be in raised position!
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PE(S)(K)(B) 36 - 56
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Note:
The individual parts of the multi segmented brazier may not be in raised position!

Cleaning the Induced draft blower:
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21.3 Maintenance intervals
We recommend taking out a maintenance contract with your service technician.

21.4 Repairs

Only authorised specialists may carry out repair work on this system. Use original spare parts only. Not using
original spare parts will cause the warranty to become void.

21.5 Checking the boiler room and storage room
Checking the pellet heating system regularly prevents malfunctions and unexpected failure of the heating
system.

Boiler room

Make sure that no flammable materials are stored in the boiler room.

Make sure that no washing is hanging in the boiler room.

Check the display on the control panel for malfunction messages.

Check the flue gas tube and chimney. Clean it regularly.

Maintenance clearances as given in Installation Manual must be observed at all times.

Do not store fuel or any other materials within these clearances.

Storage room

RRiisskk ooff ssuuffffooccaattiioonn
Ventilate the pellet storage room sufficiently before
entering.
Switch off the heating system before entering.

Check the level of pellets in the textile tank and order more pellets in good time.
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22 Data for 20KWmodel, including emissions
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12.9 Data for 22KW model
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23 Data for 32KWmodel, including emissions
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24 Data for 56KWmodel, including emissions
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25 General information
As required by the United States Environmental Protection Agency the following information is given for the: 
AutoPellet Pellematic PES 10-56 wood pellet fired central heating boiler. Manufactured by Maine Energy 
Systems, of 8 Airport Road, Bethel, Maine, 04217

• The Pellematic has a thermal output levels from 3 kW or 10,000 btu/h to 191,000 btu/h and complies with
EPA 2020 requirements.

• This wood heater has a manufacturer-set minimum low burn rate that must not be altered.
It is against federal regulations to alter this setting or otherwise operate this wood heater in a manner
inconsistent with operating instructions in this manual.

• Complete installation information is found in the Installation Manual.

• Although operational information is elsewhere in this manual, there are specific concerns for correct
operation that can directly affect the emissions profile of this equipment.
It is therefore necessary that we mention these important points.

• Fuel loading and selection. Your Pellematic is equipped with completely automatic fuel loading.
Thus, other than selecting the correct fuel, there are no loading instructions as such. Fuel selection is
straight forward.
Only PFI Premium 100% wood pellets should be used in your boiler.

• Among the materials that are specifically prohibited to be burned in your Pellematic are: trash, plastics,
gasoline, rubber, naphtha, household garbage, material treated with petroleum products such as
particleboard, railroad ties, and pressure treated wood.
Burning these materials may result in release of toxic fumes or render the boiler ineffective and cause
smoke.

• Your Pellematic pellet fired boiler is completely automatic ignition as well as the loading as before
mentioned.
There are therefore no starting procedures to be followed. The boiler correctly starts itself when required
by building load.

• There are no user adjustments required for the air controls on your Pellematic.

• It is important to have your Pellematic boiler serviced by a trained professional who is aware of the
importance to ensure that there are no inlet air restrictions in or around your boiler’s combustion blower.
And that the air passages within your boiler are free of debris, (creosote, ash, etc.)
The flue pipe and chimney are also clean and free of debris / restrictions.
And that the combustion chamber door seal is airtight when the door is closed and secured.

• Ash removal is also completely automatic on your Pellematic boiler. Ashes should be placed in a metal
container with a tight-fitting lid.
The closed container of ashes should be placed on a noncombustible floor or on the ground, away from all
combustible materials, pending final disposal. The ashes should be retained in the closed container until all
cinders have thoroughly cooled.
When cooled ashes can be disposed of on your lawn, garden or local transfer station.

• Your Pellematic is not a catalytic type burner.

• A person or persons responsible for the operation of a hydronic heater must comply with all applicable
laws or other requirements, such as State laws or regulations as well as local ordinances.

• A person or persons operating a hydronic heater should be aware that they are responsible for operation in
such a manner that does not create a public or private nuisance condition.
The Manufacturer’s distance and stack height recommendations and the requirements in any applicable
laws or other requirements may not always be adequate to prevent nuisance conditions due to terrain or
other factors.

• Your Pellematic should be installed with a minimum stack height of 16 feet.
Providing correct draft as given in the Installation manual.

• Draft is the force which moves air from the appliance up through the chimney.
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The amount of draft in your chimney depends on the length of the chimney, local geography, nearby
obstructions and other factors. Too much draft may cause excessive temperatures in the appliance and may
damage the catalytic combustor. Inadequate draft may cause backpuffing into the room and ‘plugging’ of
the chimney Inadequate draft will cause the appliance to leak smoke into the room through appliance and
chimney connector joints an uncontrollable burn or excessive temperature indicates excessive draft.

• The efficiency of your 20KW Pellematic boiler running at full power is >80%.

• The efficiency of your 22KW Pellematic boiler running at full power is >82%.

• The efficiency of your 32KW Pellematic boiler running at full power is >83%.

• The efficiency of your 56KW Pellematic boiler running at full power is >86%.

• This is the result of a laboratory test and was measured using the HHV of the fuel used.

• You should never operate a combustion appliance of any type in your home without there being a properly 
installed smoke and CO detector.
Your local fire department usually has good advice on placement of these detectors and how many your 
home may need for complete coverage.
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RESIDENTIAL	
  LIMITED	
  WARRANTY	
  

What	
  this	
  Warranty	
  Covers	
  &	
  Who	
  it	
  Applies	
  to:	
  The	
  limited	
  warranty	
  provided	
  by	
  Maine	
  Energy	
  Systems	
  LLC	
  (“MESys”)	
  
applies	
  only	
  to	
  MESys	
  brand	
  boilers,	
  furnaces,	
  wood	
  pellet	
  burners	
  and	
  accessories	
  (“Product”)	
  sold	
  to	
  you,	
  the	
  first	
  user	
  and	
  
purchaser	
  provided	
  that	
  the	
  Product	
  was	
  purchased:	
  (1)	
  for	
  your	
  normal,	
  household	
  (non-­‐commercial)	
  use,	
  and	
  has	
  only	
  been	
  
used	
  for	
  normal	
  household	
  purposes;	
  (2)	
  new	
  at	
  retail	
  (not	
  a	
  display,	
  “as	
  is”,	
  or	
  previously	
  returned	
  model)	
  and	
  not	
  for	
  resale,	
  
or	
  commercial	
  use;	
  and	
  (3)	
  within	
  the	
  United	
  States.	
  Products	
  installed	
  in	
  a	
  building	
  other	
  than	
  a	
  one	
  or	
  two	
  family	
  residential	
  
dwelling	
  are	
  not	
  covered,	
  under	
  this	
  Warranty	
  unless	
  individual	
  Boilers	
  are	
  installed	
  for	
  each	
  dwelling	
  unit.	
  	
  
Please	
  return	
  your	
  registration	
  card;	
  while	
  not	
  necessary	
  to	
  establish	
  warranty	
  coverage,	
  it	
  allows	
  MESys	
  to	
  be	
  able	
  notify	
  you	
  
in	
  the	
  unlikely	
  event	
  of	
  a	
  safety	
  issue.	
  	
  

How	
  Long	
  this	
  Limited	
  Warranty	
  Lasts:	
  This	
  Limited	
  Warranty	
  has	
  three	
  time	
  frames,	
  depending	
  on	
  the	
  particular	
  Product	
  
component	
  involved.	
  	
  

(1) MESys	
  warrants	
  that	
  the	
  burner,	
  ignition,	
  electric	
  and	
  electronic	
  parts,	
  flame	
  tube	
  and	
  burner	
  plate,	
  chains,	
  bearings,	
  chain
pinions,	
  and	
  all	
  other	
  moving	
  components	
  of	
  the	
  Product	
  are	
  free	
  from	
  defects	
  in	
  materials	
  and	
  workmanship	
  for	
  a	
  period	
  of
two	
  (2)	
  years	
  from	
  the	
  date	
  of	
  initial	
  operation	
  or	
  6,000	
  operating	
  hours,	
  whichever	
  comes	
  first,	
  provided	
  they	
  are	
  installed	
  and
properly	
  maintained	
  by	
  a	
  qualified	
  heating	
  contractor	
  and	
  the	
  other	
  conditions	
  of	
  this	
  warranty	
  are	
  met,	
  and

(2) In	
  addition,	
  all	
  other	
  parts	
  including	
  the	
  boiler	
  vessel,	
  or	
  heat	
  exchanger	
  in	
  furnaces,	
  are	
  warranted	
  to	
  be	
  free	
  from	
  defects
in	
  materials	
  and	
  workmanship	
  for	
  a	
  period	
  of	
  five	
  (5)	
  years	
  from	
  the	
  date	
  of	
  initial	
  operation	
  or	
  15,000	
  operating	
  hours,
whichever	
  comes	
  first	
  provided	
  it	
  is	
  installed	
  and	
  properly	
  maintained	
  by	
  a	
  qualified	
  heating	
  contractor	
  and	
  the	
  other	
  conditions
of	
  this	
  warranty	
  are	
  met;	
  and

(3) In	
  addition	
  thereafter,	
  MESys	
  warrants	
  that	
  the	
  boiler	
  vessel	
  is	
  free	
  from	
  defects	
  in	
  materials	
  and	
  workmanship	
  on	
  a
prorated	
  basis	
  follows,	
  provided	
  it	
  is	
  installed	
  and	
  properly	
  maintained	
  by	
  a	
  qualified	
  heating	
  contractor	
  and	
  the	
  other
conditions	
  of	
  this	
  warranty	
  are	
  met:

For	
  the	
  next	
  five	
  (5)	
  years	
  (years	
  6	
  through	
  10)	
  or	
  a	
  maximum	
  of	
  30,000	
  operating	
  hours,	
  whichever	
  comes	
  first,	
  the	
  boiler	
  vessel	
  
is	
  warranted	
  for	
  75%	
  of	
  the	
  then	
  retail	
  parts	
  cost;	
  and	
  thereafter	
  	
  

For	
  the	
  next	
  ten	
  (10)	
  years	
  (years	
  11	
  through	
  20)	
  or	
  a	
  maximum	
  of	
  60,000	
  operating	
  hours,	
  whichever	
  comes	
  first,	
  the	
  boiler	
  
vessel	
  is	
  warranted	
  for	
  50%	
  of	
  the	
  then	
  retail	
  parts	
  cost.	
  	
  

For	
  the	
  next	
  ten	
  (10)	
  years	
  (years	
  21	
  through	
  30)	
  or	
  a	
  maximum	
  of	
  90,000	
  operating	
  hours,	
  whichever	
  comes	
  first,	
  the	
  boiler	
  
vessel	
  is	
  warranted	
  for	
  25%	
  of	
  the	
  then	
  retail	
  parts	
  cost,	
  which	
  may	
  be	
  used	
  to	
  replace	
  the	
  boiler	
  vessel,	
  or	
  used	
  as	
  a	
  credit	
  
toward	
  a	
  new	
  boiler	
  system,	
  at	
  MESys’	
  discretion.	
  	
  

Labor	
  is	
  not	
  covered	
  under	
  this	
  limited	
  warranty.	
  During	
  the	
  pro-­‐rated	
  warranty	
  period,	
  the	
  customer	
  is	
  responsible	
  for	
  
payment	
  of	
  the	
  remaining	
  portion	
  of	
  the	
  then	
  retail	
  cost.	
  	
  

The	
  warranty	
  period	
  begins	
  to	
  run	
  upon	
  the	
  date	
  of	
  initial	
  operation,	
  and	
  shall	
  not	
  be	
  extended	
  for	
  any	
  reason	
  whatsoever.	
  This	
  
limited	
  warranty	
  does	
  not	
  cover	
  labor	
  and	
  shipping	
  costs,	
  non-­‐MESYS	
  components,	
  serviceable	
  items	
  or	
  normal	
  maintenance,	
  
nor	
  the	
  other	
  items	
  and	
  events	
  excluded	
  below.	
  	
  

Terms	
  of	
  Limited	
  Warranty:	
  MESys	
  will	
  provide	
  replacement	
  parts	
  for	
  any	
  component	
  that	
  proves	
  to	
  be	
  defective	
  in	
  materials	
  
or	
  workmanship	
  (excludes	
  labor	
  charges)	
  within	
  the	
  periods	
  set	
  forth	
  above,	
  or	
  replace	
  it	
  with	
  the	
  most	
  comparable	
  model	
  
available	
  from	
  MESys	
  at	
  the	
  time	
  of	
  the	
  replacement,	
  provided	
  that	
  the	
  purchaser	
  pays	
  for	
  the	
  other	
  portion	
  of	
  the	
  prorated	
  
charge	
  set	
  forth	
  above	
  if	
  applicable.	
  The	
  proportionate	
  charge	
  is	
  based	
  the	
  current	
  list	
  price	
  of	
  the	
  boiler	
  vessel	
  involved	
  in	
  the	
  
warranty	
  claim	
  (or	
  the	
  nearest	
  comparable	
  MESys	
  model).	
  The	
  foregoing	
  timelines	
  begin	
  to	
  run	
  upon	
  the	
  date	
  of	
  initial	
  
operation,	
  and	
  shall	
  not	
  be	
  stalled,	
  tolled,	
  extended,	
  or	
  suspended,	
  for	
  any	
  reason	
  whatsoever.	
  	
  

Repair/Replace	
  as	
  Your	
  Exclusive	
  Remedy:	
  During	
  this	
  limited	
  warranty	
  period,	
  MESys	
  or	
  one	
  of	
  its	
  authorized	
  service	
  
providers	
  will	
  provide	
  replacement	
  parts	
  for	
  your	
  Product	
  or	
  replace	
  it	
  with	
  the	
  most	
  comparable	
  model	
  then	
  available	
  from	
  
MESys	
  at	
  the	
  time	
  of	
  the	
  replacement	
  (subject	
  to	
  certain	
  limitations	
  stated	
  herein,)	
  if	
  your	
  Product	
  proves	
  to	
  have	
  been	
  
manufactured	
  with	
  a	
  defect	
  in	
  materials	
  or	
  workmanship.	
  All	
  removed	
  parts	
  and	
  components	
  shall	
  become	
  the	
  property	
  of	
  
MESys	
  at	
  its	
  sole	
  option.	
  All	
  replaced	
  and/or	
  repaired	
  parts	
  shall	
  assume	
  the	
  status	
  of	
  the	
  original	
  part	
  for	
  purposes	
  of	
  this	
  



warranty	
  and	
  this	
  warranty	
  shall	
  not	
  be	
  extended	
  by	
  the	
  replacement	
  of	
  such	
  parts.	
  MESys’s	
  sole	
  obligation	
  hereunder	
  is	
  to	
  
provide	
  replacements	
  for	
  defective	
  Product	
  to	
  a	
  MESys-­‐authorized	
  service	
  provider	
  during	
  normal	
  business	
  hours.	
  For	
  safety	
  
and	
  property	
  damage	
  concerns,	
  MESys	
  highly	
  recommends	
  that	
  you	
  do	
  not	
  attempt	
  to	
  repair	
  the	
  Product	
  yourself,	
  or	
  use	
  an	
  
un-­‐authorized	
  servicer;	
  MESys	
  will	
  have	
  no	
  responsibility	
  or	
  liability	
  for	
  repairs	
  or	
  work	
  performed	
  by	
  a	
  non-­‐authorized	
  servicer.	
  
If	
  you	
  choose	
  to	
  have	
  someone	
  other	
  than	
  an	
  authorized	
  service	
  provider	
  work	
  on	
  your	
  Product,	
  THIS	
  WARRANTY	
  WILL	
  
AUTOMATICALLY	
  BECOME	
  NULL	
  AND	
  VOID.	
  Authorized	
  service	
  providers	
  are	
  those	
  persons	
  or	
  companies	
  that	
  have	
  been	
  
specially	
  trained	
  for	
  customer	
  service	
  and	
  technical	
  ability	
  (note	
  that	
  they	
  are	
  independent	
  entities	
  and	
  are	
  not	
  agents,	
  
partners,	
  affiliates	
  or	
  representatives	
  of	
  MESys).	
  	
  
	
  
Warranty	
  Exclusions:	
  The	
  warranty	
  coverage	
  described	
  herein	
  excludes	
  all	
  defects	
  or	
  damage	
  that	
  are	
  not	
  the	
  direct	
  fault	
  of	
  
MESys,	
  including	
  without	
  limitation,	
  any	
  one	
  or	
  more	
  of	
  the	
  following:	
  (a)	
  use	
  of	
  the	
  Product	
  in	
  anything	
  other	
  than	
  its	
  normal,	
  
customary	
  and	
  intended	
  manner	
  (including	
  without	
  limitation,	
  any	
  form	
  of	
  commercial	
  use	
  or	
  use	
  that	
  is	
  not	
  for	
  personal,	
  
family	
  or	
  household	
  purposes);	
  (b)	
  any	
  party’s	
  willful	
  misconduct,	
  negligence,	
  misuse,	
  abuse,	
  accidents,	
  improper	
  operation,	
  
failure	
  to	
  maintain,	
  improper	
  or	
  negligent	
  installation,	
  tampering,	
  failure	
  to	
  follow	
  operating	
  instructions,	
  mishandling,	
  
unauthorized	
  service	
  (including	
  self-­‐performed	
  “fixing”	
  or	
  exploration	
  of	
  the	
  appliance’s	
  internal	
  workings);	
  (c)	
  adjustment,	
  
alteration	
  or	
  modification	
  of	
  any	
  kind;	
  (d)	
  a	
  failure	
  to	
  comply	
  with	
  applicable	
  state,	
  local,	
  city,	
  or	
  county	
  electrical,	
  plumbing	
  
and/or	
  building	
  codes,	
  regulations	
  and	
  laws,	
  including	
  failure	
  to	
  install	
  the	
  product	
  in	
  strict	
  conformity	
  with	
  local	
  fire	
  and	
  
building	
  codes	
  and	
  regulations;	
  (e)	
  ordinary	
  wear	
  and	
  tear;	
  (f)	
  any	
  external,	
  elemental	
  and/or	
  environmental	
  forces	
  and	
  factors,	
  
including	
  without	
  limitation,	
  lightning	
  strikes,	
  voltage	
  spikes,	
  flues	
  that	
  do	
  not	
  meet	
  specified	
  standards,	
  fire,	
  floods,	
  rain,	
  
windstorm,	
  floods,	
  fires,	
  mud	
  slides,	
  freezing,	
  excessive	
  moisture	
  or	
  extended	
  exposure	
  to	
  humidity,	
  power	
  surges,	
  building	
  
structural	
  failures	
  and	
  acts	
  of	
  God;	
  (g)	
  any	
  damage	
  or	
  failure	
  resulting	
  from	
  contaminated	
  air,	
  including	
  but	
  not	
  limited	
  to	
  
sheetrock	
  particles	
  or	
  other	
  dirt	
  or	
  dust,	
  introduced	
  into	
  the	
  Boiler;	
  (h)	
  damage	
  or	
  failure	
  resulting	
  from	
  hard	
  water	
  scale	
  build-­‐
up	
  on	
  the	
  heat	
  exchanger	
  waterways;	
  (I)	
  use	
  with	
  insufficient	
  water	
  or	
  operation	
  with	
  water	
  or	
  fuel	
  additives	
  that	
  cause	
  
deposits	
  or	
  corrosion;	
  and	
  (j)	
  use	
  with	
  oxygen	
  permeable	
  tubing	
  or	
  other	
  components.	
  In	
  no	
  event	
  shall	
  MESys	
  have	
  any	
  liability	
  
or	
  responsibility	
  whatsoever	
  for	
  damage	
  to	
  surrounding	
  property	
  and	
  other	
  structures	
  or	
  objects	
  around	
  the	
  Product.	
  Also	
  
excluded	
  from	
  this	
  warranty	
  are	
  scratches,	
  nicks,	
  minor	
  dents,	
  and	
  cosmetic	
  damages	
  on	
  external	
  surfaces	
  and	
  exposed	
  parts;	
  
Products	
  on	
  which	
  the	
  serial	
  numbers	
  have	
  been	
  altered,	
  defaced,	
  or	
  removed;	
  service	
  visits	
  to	
  teach	
  you	
  how	
  to	
  use	
  the	
  
Product,	
  or	
  visits	
  where	
  there	
  is	
  nothing	
  wrong	
  with	
  the	
  Product;	
  correction	
  of	
  installation	
  problems	
  (you	
  are	
  solely	
  responsible	
  
for	
  any	
  structure	
  and	
  setting	
  for	
  the	
  Product,	
  including	
  all	
  chimneys,	
  flues,	
  electrical,	
  plumbing	
  or	
  other	
  connecting	
  facilities,	
  for	
  
proper	
  foundation/flooring,	
  and	
  for	
  any	
  alterations);	
  and	
  resetting	
  of	
  breakers	
  or	
  fuses.	
  	
  
	
  
TO	
  THE	
  EXTENT	
  ALLOWED	
  BY	
  LAW,	
  THIS	
  WARRANTY	
  SETS	
  OUT	
  YOUR	
  EXCLUSIVE	
  REMEDIES	
  WITH	
  RESPECT	
  TO	
  PRODUCT,	
  
WHETHER	
  THE	
  CLAIM	
  ARISES	
  IN	
  CONTRACT	
  OR	
  TORT	
  (INCLUDING	
  STRICT	
  LIABILITY,	
  OR	
  NEGLIGENCE)	
  OR	
  OTHERWISE.	
  THIS	
  
WARRANTY	
  IS	
  IN	
  LIEU	
  OF	
  ALL	
  OTHER	
  WARRANTIES,	
  WHETHER	
  EXPRESS	
  OR	
  IMPLIED.	
  ANY	
  WARRANTY	
  IMPLIED	
  BY	
  LAW,	
  
WHETHER	
  FOR	
  MERCHANTABILITY	
  OR	
  FITNESS	
  FOR	
  A	
  PARTICULAR	
  PURPOSE,	
  OR	
  OTHERWISE,	
  SHALL	
  BE	
  EFFECTIVE	
  ONLY	
  FOR	
  
THE	
  PERIOD	
  THAT	
  THIS	
  EXPRESS	
  LIMITED	
  WARRANTY	
  IS	
  EFFECTIVE	
  OR	
  THE	
  IMPLIED	
  WARRANTY	
  PERIOD,	
  WHICHEVER	
  IS	
  
LESS.	
  IN	
  NO	
  EVENT	
  WILL	
  MESYS	
  BE	
  LIABLE	
  FOR	
  CONSEQUENTIAL,	
  SPECIAL,	
  INCIDENTAL,	
  INDIRECT,	
  “BUSINESS	
  LOSS”,	
  
AND/OR	
  PUNITIVE	
  DAMAGES,	
  LOSSES,	
  OR	
  EXPENSES,	
  INCLUDING	
  WITHOUT	
  LIMITATION	
  TIME	
  AWAY	
  FROM	
  WORK,	
  HOTELS	
  
AND/OR	
  RESTAURANT	
  MEALS,	
  EXPENSES	
  IN	
  EXCESS	
  OF	
  DIRECT	
  DAMAGES	
  DEFINITIVELY	
  CAUSED	
  EXCLUSIVELY	
  BY	
  MESYS,	
  OR	
  
OTHERWISE	
  ARISING.	
  SOME	
  STATES	
  DO	
  NOT	
  ALLOW	
  THE	
  EXCLUSION	
  OR	
  LIMITATION	
  OF	
  INCIDENTAL	
  OR	
  CONSEQUENTIAL	
  
DAMAGES,	
  AND	
  SOME	
  STATES	
  DO	
  NOT	
  ALLOW	
  LIMITATIONS	
  ON	
  HOW	
  LONG	
  AN	
  IMPLIED	
  WARRANTY	
  LASTS,	
  SO	
  THE	
  ABOVE	
  
LIMITATIONS	
  MAY	
  NOT	
  APPLY	
  TO	
  YOU.	
  THIS	
  WARRANTY	
  GIVES	
  YOU	
  SPECIFIC	
  LEGAL	
  RIGHTS,	
  AND	
  YOU	
  MAY	
  ALSO	
  HAVE	
  
OTHER	
  RIGHTS,	
  WHICH	
  VARY	
  FROM	
  STATE	
  TO	
  STATE.	
  	
  
	
  
The	
  customer	
  is	
  responsible	
  for	
  the	
  costs	
  of:	
  	
  
	
  
•	
  Components	
  which	
  have	
  been	
  replaced	
  but	
  found	
  not	
  to	
  have	
  been	
  defective;	
  	
  
•	
  Faulty	
  installation;	
  	
  
•	
  Normal	
  maintenance;	
  and	
  	
  
•	
  Equipment	
  used	
  contrary	
  to	
  the	
  installation	
  manual.	
  	
  
	
  
The	
  required	
  information	
  that	
  must	
  be	
  furnished	
  to	
  MESYS	
  for	
  a	
  claim	
  under	
  this	
  Limited	
  Warranty	
  includes:	
  
	
  	
  
•	
  Model	
  number	
  and	
  serial	
  number	
  of	
  the	
  Product;	
  	
  

•	
  Date	
  the	
  Product	
  was	
  installed	
  and	
  placed	
  in	
  operation,	
  the	
  location	
  ,	
  the	
  name	
  of	
  the	
  installer;	
  	
  

•	
  Date	
  the	
  Product	
  component	
  failure	
  was	
  reported;	
  and	
  	
  



	
  
•	
  Description	
  of	
  condition	
  that	
  prompted	
  the	
  report.	
  	
  
	
  
No	
  attempt	
  to	
  alter,	
  modify	
  or	
  amend	
  this	
  warranty	
  shall	
  be	
  effective	
  unless	
  authorized	
  in	
  writing	
  by	
  an	
  officer	
  of	
  MESYS.	
  	
  
 
To Obtain Warranty Service, Please Contact  
Maine	
  Energy	
  Systems,	
  LLC	
  (“MESys”)	
  	
  
8	
  Airport	
  Road,	
  P.O.	
  Box	
  547,	
  Bethel,	
  Maine	
  04217	
  	
  
Tel:	
  207.824.	
  6749	
  Fax:	
  207.824.4816	
  	
  
info@maineenergysystems.com	
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Dear Customer 5

1 Dear Customer
Maine Energy Systems specializes in wood pellet heating.
Our company enjoys an exclusive license from ÖkoFEN to manufacture products here in North America.
We represent expertise, innovation and quality.

We are delighted that you have decided to purchase our product.

• This instruction manual is intended to help you operate the product safely, properly and economically.

• Please read this instruction manual completely and take note of the safety warnings.

• Keep all documentation supplied with this unit in a safe place for future reference.

• Installation and first startup must be carried out by a qualified installer certified by Maine Energy Systems.

• The installation must comply with the requirements of the Authority having jurisdiction over the
installation.

• Please contact your authorized dealer if you have any questions.

We place great importance on the development of new products. Our R&D department continues to
question accepted solutions and works continually on new improvements. That is how we maintain our
technological lead. We have already received several awards for our products in Austria and abroad.
Our products fulfil European and USA requirements regarding quality, efficiency and emissions.
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This wood heater needs periodic inspection and repair for proper operation. It is against federal regulations to operate this 
wood heater in a manner inconsistent with operating instructions in this manual.

This heating appliance is US EPA 2020 NSPS Compliant.



2 Use only for the purpose intended
The pellet boiler is designed to heat water for central or other indirect heating systems and hot water supply 
for buildings. It is not permissible to use the pellet boiler for any other purpose. Reasonable foreseeable 
inadvertent uses for the pellet boiler are not known.

The boiler fulfills the requirements of UL 2523-18 CSA B366.1-11 (R2020)

This boiler is intended to be fueled by Pellet Fuels Institute (PFI) Certified Wood Pellets.

PE 3671 USA 3.0
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Types of safety warning sign 7

3 Types of safety warning sign
The warning signs use the following symbols and text.

Types of safety warning sign

1. Risk of injury

2. Consequences of risk

3. Avoiding risk

1. Risk of injury:

Danger - indicates a situation that could lead to death or life-
threatning injury.

Warning - indicates a situation that could lead life-threatning or
serious injury.

Caution - indicates a situation that could lead to injury.

Note - indicates a situation that could lead to property damage.

2. Consequences of risk

Effects and consequences resulting from incorrect operation.

3. Avoiding risk

Observing safety instructions ensures that the heating system is
operated safely.
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44 Warnings and safety instructions
Observing safety instructions ensures that the heating system is operated safely.

4.1 Basic safety instructions
• Never get yourself into danger; give your own safety top priority.

• Keep children away from the central heating room and storage room.

• Observe all safety warnings on the boiler and in this user manual.

• Observe all instructions relating to maintenance, servicing and cleaning.

• The pellet heating systemmay only be installed and commissioned by an installer that is trained and re-
mains currently authorized by Maine Energy Systems.

• Never make any changes to the heating system or flue gas system. All maintenance, cleaning and changes
should only be done by trained professionals.

• Never close or remove safety valves.

4.2 Warning signs

RRiisskk ooff ppooiissoonniinngg
Make sure that the pellet boiler is supplied with suffi-
cient combustion air.
The openings in the combustion air inlet must never be
partially or completely closed.
Ventilation systems, central vacuum cleaning systems,
extractor fans, air conditioning systems, flue gas
blowers, dryers, fuel storage ventilation fans or similar
equipment must never be allowed to draw air from the
boiler room and cause a drop in pressure.
The boiler must be connected tight to the chimney
using a flue gas tube.
Clean the chimney and the flue gas tube at regular
intervals.
The boiler room and pellet storage roommust be suffi-
ciently supplied with air and ventilated.
Before entering the storage room it must be ventilated
with sufficient air and the heating system switched off.

RRiisskk ooff eelleeccttrriicc sshhoocckk
Always disconnect / de-energize the power supply be-
fore working on the boiler.

RRiisskk ooff eexxpplloossiioonn
DO NOT BURN GARBAGE, GASOLINE, NAPHTHA, EN-
GINE OIL, OR OTHER INAPPROPRIATE MATERIALS.
DO NOT USE CHEMICALS OR FLUIDS TO START THE
FIRE.
Switch off the heating system before filling the storage
room.

PE 3671 USA 3.0
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Warning signs 9

RRiisskk ooff ffiirree
Do not store any flammable materials in the boiler room.
Do not hang out any washing in the boiler room.
Do not operate with fuel loading or ash removal doors
open.

RRiisskk ooff bbuurrnnss
Do not touch the flue gas connector or flue gas pipe.
Do not reach into the ash chamber.
Do not clean the boiler until it has been allowed to cool
down.

HHOOTT SSUURRFFAACCEESS
Keep children away.
Do not touch during operation.
Do not operate if maximum draft as listed on boiler
nameplate is exceeded.
Doing so can allow non-controlled combustion.

RRiisskk ooff ccuutt iinnjjuurriieess dduuee ttoo sshhaarrpp eeddggeess..
Use gloves for performing all work on the boiler.

DDaammaaggee ttoo pprrooppeerrttyy
The pellet boiler is suitable only for pellets which comply
with PFI premium or EnPlus -A1 pellets specifications.
The use of any other fuel voids your warranty and can
cause damage to the pellet boiler and chimney.

DDaammaaggee ttoo pprrooppeerrttyy
Do not use the heating system if it, or any of its compo-
nents, come into contact with water.
If water damage occurs, check the heating system and
replace damaged parts.

All cover plates, enclosures, and guards must be main-
tained in place at all times, except during maintenance
and servicing.
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4.3What to do in an emergency

RRiisskk ttoo lliiffee
Never get yourself into danger; give your own safety
top priority.

What to do in the event of a fire
• Switch off the heating system.

• Call your local fire department and / or 911.

• Use approved fire extinguishers (fire protection class ABC).

What to do if you smell smoke
• Switch off the heating system.

• Close the doors leading to living areas.

• Ventilate the boiler room.

PE 3671 USA 3.0
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Important: Federal, State/Provincial, and Local Regulations, Laws, and Codes must be followed; use of 
smoke detectors and carbon monoxide monitors are recommended in accordance with applicable statutes.

INSTALL CO SMOKE DETECTORS IN THE LIVING AREA AND BEDROOMS OF YOUR HOME. TEST 
THEM REGULARLY AND INSTALL FRESH BATTERIES TWICE ANNUALLY.

WHEN INSTALLED IN THE SAME ROOM AS THE STOVE, A SMOKE OR CARBON MONOXIDE 
DETECTOR SHOULD BE LOCATED AS FAR FROM THE STOVE AS POSSIBLE TO PREVENT THE 
ALARM SOUNDING WHEN ADDING FUEL.



Prerequisites for installing a pellet boiler 11

55 Prerequisites for installing a pellet boiler
The following must be fulfilled before the installation and operation of a fully automatic pellet boiler.

5.1 Guidelines and standards for installing a pellet boiler
Overview of standards and guidelines applying to the installation of a pellet boiler.

Check whether you need to obtain planning permission or approval from the authorities for installing a new
heating system or changing your existing system. Legislation in your country must be observed.

5.2 Installation room
The installation room of the boiler is not necessarily a boiler room. Observe the applicable national and regio-
nal regulations.

1. Safety warnings for the installation room

RRiisskk ooff ffiirree
Do not store flammable materials or liquids in the vici-
nity of the pellet boiler.
Do not permit unauthorized persons to enter the boiler
room - Keep children away.
Do not operate with fuel loading or ash removal doors
open.

2. Ventilation of the installation room
The installation room must have air inlet and outlet openings for ventilation, even if there is a direct con-nection to
the burner for combustion air. This is to keep the combustion zone at a neutral pressure.  For each pellet boiler in
the room, there must be at least 31square inches of opening to outside air, NOT to an adjacent room.

3. Admission of combustion air,
the pellet boiler requires combustion air. The combustion air can be supplied by:

a. Relying upon the boiler room air as supplied by the air inlet and outlet openings for ventilation in the
installation room.

b. Independently of the room air via a separate air intake line with a direct connection to the outdoor
atmosphere.
The air intake line must not follow the sewage pipe. The diameter of the air intake line must be at least
4 inches. If the air line is greater than 12 feet in length, or if it has more than 270 degrees of turns, then
it should be increased in size to 5 inch.

Never operate the pellet boiler if the air intake openings are partially or completely closed.
Contaminated combustion air can cause damage to the pellet boiler. Never store or use cleaning deter-
gents containing chlorine, nitrobenzene or halogen in the roomwhere the heating system is installed, if
combustion air is drawn directly from the room. Be particularly cautious around swimming pools and
chemicals.

Do not hang out washing in the boiler room.

Prevent dust from collecting at the combustion air intake to the pellet boiler.

4. System damage due to frost and humidity

The temperature in the installation roommust not drop below 38°F and must not exceed +86°F. The rela-
tive humidity in the installation roommust not exceed 70%.

5. Danger for animals

Prevent pets and other small animals getting into the installation room. Install grilles over all openings.

6. Flooding

In the event of a flooding risk, switch off the pellet boiler and disconnect it from the main power supply
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before water enters the boiler room. All components that come into contact with water must be replaced
before the pellet boiler is put into operation again.

5.3 Flue gas system
The flue gas system consists of a chimney and a flue gas tube. The flue gas tube connects the pellet heating
system to the chimney. The chimney leads the flue gas from the pellet heating system out into the open.

1. Design of the chimney

The dimensions and design of the chimney is very important. The chimney must be able to ensure suffici-
ent draft to safely draw away the flue gas regardless of the status of the boiler. Low flue gas temperatures
can cause sooting and moisture damage on chimneys that are not insulated. For this reasonmoisture-re-
sistant chimneys (stainless steel or ceramic) should be used. An existing chimney that is not damp-resis-
tant needs to be rennovated before use. Follow guidelines below:

Boiler size AutoPellet

Flue gas tube diameter (at boiler) inch/mm 7/180

Flue gas temp. / rated power ° F 266 – 320

Flue gas temp. / partial load ° F 194 – 248

Min. draft (full load/part load) to Max draft in/wc – 0.04 / – 0.02 to -0.11

Chimney size Min. Height

6in x 6in 17ft

7in x 7in 16ft

8in x 8in 16ft

6in round 19ft

7in round 17ft

Person(s) operating a hydronic heater is/are responsib-
le for operation in a manner that does not create a pub-
lic or private nuisance condition. The manufacturer's
distance and stack height recommendations and the re-
quirements in any applicable laws or other requirements
may not always be adequate to prevent nuisance condi-
tions due to terrain or other factors.

Recommended and UL-103HT approved chimney materials are:

a. Selkirk sure temp

b. Supervent (JSC)

c. Security chimneys (secure temp ASHT)

Use flue gas pipe from chimney to boiler as required by your local code.

PE 3671 USA 3.0
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UUnnrreegguullaatteedd ccoommbbuussttiioonn
Please observe that combustion air openings and flue
pipes are not reduced in size or closed. Make end user
aware of these guidelines and their potential danger.
Clean the chimney and the flue gas tube at regular
intervals.
Check if the draft inducer is clean and in a good
condition.

2. Flue gas temperature
The flue gas temperatures are approximately the same for all AutoPellet covered in this manual.
The dewpoint of flue gas with wood pellets (max. 10% water content) is approx. 120°F.
It is possible to increase the flue gas temperature to prevent condensation inside the chimney and avoid 
damage due to damp. Only authorised installers may increase the flue gas temperature.
Note:
The increase in flue gas temperature results in reduced efficiency and thus increases fuel

consumption.

3. Negative pressure of the chimney
The boiler must be connected to a chimney or a vertical venting system that is capable of handling and 
producing a negative breeching pressure of –0.04 “WC. Use a draft gauge to verify the indicated draft 
va-lue, adjust barometric damper as required. Drill a small hole in the connection pipe at about 2in/ 
50mm from the boiler flue outlet and use this hole as your measuring point.

Chimney draft

The suction effect of the chimney draft must extend all the way to the boiler flue pipe connection. The
maximum flow rate that can be drawn through the chimney limits the maximum performance of the chim-
ney connection. The boiler performance must be reduced if the chimney does not possess the necessary
cross-section. This may only be performend by authorised personnel.

4. Cleaning

Clean the flue gas tube and chimney regularly. Solid fuel burning appliances need to be cleaned frequent-
ly because soot, creosote, and ash may accumulate. The hotter the fire, the less creosote is deposited.
Cleaning intervals can vary in warm periods due to this and become more frequent.

RRiisskk ooff cchhiimmnneeyy ffiirree
Creosote-formation and need for removal:Low flue gas
temperature can cause creosote. Creosote can conden-
se in a relatively cool chimney. As a result, creosote resi-
due accumulates on the flue lining. If ignited, this
creosote will create an extremely hot fire. The chimney
and the chimney connector should be inspected at least
twice monthly during the heating season to determine if
a creosote buildup has occurred. If creosote has accu-
mulated it should be removed to reduce the risk of a
chimney fire.
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OOxxiiddaattiioonn ooff cchhiimmnneeyy
Do not use metal brushes to clean chimneys made of
stainless steel.
Your state and local regulations must be observed.

5.4 Safety systems
The following safety measures are the prerequisite for safe operation of your system.

Emergency stop switch

Every heating system must be able to be switched off with an Emergency Stop switch. 
The Emergency Stop switch location is determined by your local code requirement.
It should remove all electrical power from the boiler.

Safety valve / Over Pressure Relief Valve

This valve opens when the pressure inside the heating system increases to max. 43.5 PSI. 
For North America, a 30 PSI Relief Valve is supplied with each boiler. This valve must not be 
locked out or plugged and must be within 3 feet of the boiler, with no valves between the 
relief valve and boiler.

Low Water Detection

The "Low Water Detection" device is connected to the Emergency Stop of the boiler. 
Should a low water condition be detected, the boiler stops firing immediately. This device 
must be of the manual reset variety.

Safety temperature sensor

The pellet boiler is equipped with a safety temperature sensor. This is located on the pellet 
boiler. If the boiler temperature exceeds 230° F, then the heating system switches off.

Expansion tank

All heating systems must be equipped with an expansion tank.
The overall size of the heating system volume will dictate the required expansion tank size.

Barometric Controller

All heating systems must be equipped with a barometric controller (see section 5.3.1).

IInniittiiaall ssttaarrtt--uupp
The initial start-up of each MESys boiler must be per-
formed by an authorized installer.

5.5 Installation with an existing boiler
MESys boilers are not to be connected to a chimney flue serving another appliance. However, when all State
and local codes allow for the sharing of chimney flues, MESys boilers and another appliance burning pellets
or a different fuel can be operated simultaneously while connected to a single existing chimney or flue gas
system providing the following conditions are met:

• All state and local codes permit the specific installation.

• All appliances are installed in accordance with the manufacturer’s installation specifications or if lacking
manufacturers specifications, the appliance in question is installed in a manner commonly recognized as
safe and correct for the application and circumstances.

• The chimney or flue gas systemmust be able to handle the combustion products of either appliance and
both appliances when operated simultaneously.

PE 3671 USA 3.0
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Installation with an existing boiler 15

AAvvooiidd cclleeaarraannccee iissssuueess tthhaatt ccaann mmaakkee sseerrvviicciinngg
ddiiffffiiccuulltt::
Be sure to follow suggested clearances when installing
this boiler with an existing boiler to be sure that service
and cleaning can be performed adequately.

AAvvooiidd ccooddee vviioollaattiioonnss::
When connecting to or with an existing boiler, contact
the authority having jurisdiction to be sure the type of
installation planned is allowed.
Document the type of boiler that the Pellematic is con-
nected to or with.
Pellet boiler: Make and Model number:
____________________
Existing boiler: Make and Model number:
_____________________

PPoossssiibbllee eessccaappee ooff fflluuee ggaass::
Do not connect this unit to a chimney flue serving an-
other appliance unless multiple appliances into a single
flue is authorized by all authorities having jurisdiction.
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66 Product description
The description of the product is intended to provide an overview of the components that make up a pellet
heating system, the parts of the pellet boiler and advice on where you can find more information.

The pellet heating system consists of 3 components

1 Pellet boiler

2 Conveyor system

3 Storage system – textile tank

Pellet boiler with textile tank

The concept features different sizes of design and type for each component. These are compatible and
designed to match.

PE 3671 USA 3.0
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The pellet boiler 17

6.1 The pellet boiler
The pellet boiler is equipped with an automatic cleaning system, mounted within the fire chamber and an in-
tegrated return water temperature control. The installed programmable logic controller system enables fully
automatic operation and highest efficiency. We offer an optional external automatic ash compression system
for the highest level of cleanliness and convenience.

AutoPellet types and power ratings

We offer the Pellet boiler with the following power ratings:
Suction-feed systems: 68,300; 109,500 and 191,000 BTU/hr

Note:
Refer to the data plate for the power rating of your AutoPellet. The data plate is located on the rear side
of the AutoPellet. Here you will find the type designation, manufacturer's serial number and year of build.

Key components of the AutoPellet

1 Boiler (heat exchanger)

2 Vac Hopper / Day tank

3 Burner

4 External automatic ash compression
system

5 Boiler controller
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1 Burner plate 9 Fire protection – ball valve

2 Flame tube 10 Burner fan

3 Heat exchanger 11 External ash box

4 Boiler water 12 Burner auger

5 Boiler insulation 13 Electronic ignition

6 Combustion chamber
cover

14 De-ashing system

7 Suction turbine 15 Ash chamber / Fire
chamber

8 Vac hopper / Day tank

PE 3671 USA 3.0

18 The pellet boiler



Pellet suction system 19

6.2 Pellet suction system
The pellet suction system consists of a pellet line, an air line and a suction turbine. The suction turbine in the
hopper conveys pellets in the pellet line from the storage room or textile tank to the hopper.

Key components of pellet suction system

1 Pellet hose Hose from textile tank to the hopper.

2 Air hose Hosee from the suction turbine to the textile tank.

3 Suction turbine Located above the hopper underneath the AutoPellet burner casing.

4 Suction switch Located underneath the textile tank.

Pellet boiler FleXILO textile tank

6.2.1 Assembly of the vacuumsystem
The pellet hose and the air hose are flexible spiral hoses made out of plastic. A copper braid avoids the static
loading of the spiral hose.

To avoid damage to the spiral hose, you must observe the following assembly guidelines:

Bending radius The hose should be led as briefly as possible and with a few curves as necessarily. Bend-
ing radius may never be smaller than 12inch.

Upward
gradients

Max difference in height = 236inch
Note: A difference in height of up to 118inch can be overcome at one time. Larger differ-
ences in height must by interrupted with a 4 foot horizontal run of the pellet hose.

Impact
protection

The spiral hose can be mounted up to 236inch exactly straight. In such cases however, it
is very important to create a slight "S" in the pellet piping before a sharp curve to slow
down the pellets to prevent hose damage.

Installation in
the soil and
openings:

When installing pellet lines underground remember! The pellet lines are not designed for
direct burial and require protection from being crushed or chewed by varmints.

Protective piping should be minimum 4 inch and sealed at each end. There should be no
bends greater than 15 degrees in the underground sections of the pellet hose.

Tightness To avoid problems with your pellet lines, it is important to have all hose connections se-
cured completely air tight with hose clamps.

Static
neutralization

The hoses are provided with a copper braid, those the hose keeps antistatic. In order to
ensure the function of the anti-statics, those copper braid must be attached at each end
to the existing grounding become.

Fire protection At a wall break-through to the heating roommust be installed a fire protection seal in the
pellet- and the air hose.
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Crossing The pellet hose and the air hose should cross each other as few times as possible.

Length of the
spiral hose The maximum total length of the spiral hose is 130 feet.

The maximum for pellet hose and air hose are each 60 feet.

Assembly

Use securing clips and carrying bowls.

*Pay attention to the defined distances!

1 Hose

Note:
Impact protection by swirling of the
pellets.

2 Clip

3 Carrying
bowl
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Connection of the pellet and air hose to the suction turbine

6.3 Storage systems
There are two methods for storing pellets: in a storage roomwith an auger feed system (version A) or in a
FleXILO fabric tank (version B). FleXILO fabric tanks can be located inside the central heating room, storage
room or protected fromwet and sun outside.

DDaammaaggee ttoo pprrooppeerrttyy aanndd lloossss ooff wwaarrrraannttyy
The use of an MESys boiler with a storage or conveyor
system from another manufacturer is not permissible
and will result in voiding your warranty along with unde-
pendable operation.
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6.3.1 Flexilo fabric tank
The whole fabric tank system is included in the scope of supply. MESys offers various sizes and types. The
fabric tank supplied may vary from the example shown below.

Please refer to the installation instructions supplied for the fabric tank. Note also the instructions on setting
up and filling.

DDAAMMAAGGEE TTOO PPRROOPPEERRTTYY
Fans should not be used to ventilate the storage room
or boiler room. The use of passove ventilation is re-
quired, or the use of a sophisticated system that bal-
ances outside and inside pressure in the boiler
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77 Bringing the pellet boiler into the boiler room
This section describes the prerequisites as well as the working sequence required.

1. Transport

2. Notes on bringing the unit into the building

3. Casing parts

4. Dismantling the casing parts

7.1 Transport
We supply the pellet boiler on a pallet. The pellet boiler is ready to be connected.
The control unit for the boiler controller and the operating drvice is integrated into the control panel.

If it is not possible to bring the boiler into the building at ground level, then you can remove the casing, the
burner, the hopper and the boiler controller. This will reduce the weight of the unit and make it easier to carry.

CCoonnttaammiinnaattiioonn aanndd ccoorrrroossiioonn
Make sure that the pellet boiler is located under a roof if
it needs to be stored outside before it is transported/
brought into the building. It is also necessary to trans-
port the boiler in a closed in truck or trailer. Boilers
transported otherwise will lose their warranty.

7.2 Notes on bringing the unit into the building
Before bringing the unit into the building, check the dimensions of all doors to ensure that the boiler has suffi-
cient clearance and can be set up properly.

Minimum door width —max. unit dimension

PE, PES 12, 15, 20 27,5 inch / 750mm

PE, PES 25, 32 29,75 inch /
800mm

PES 36, 48, 56 31,2 inch / 900mm

Boiler dimensions
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Boiler size PE(S)
12

PE(S)
15

PE(S)
20

PE(S)
25

PE(S)
32

PE(S)
36

PE(S)
48

PE(S)
56

B – Overall width of
pellet boiler

inch 44 1/2 44 1/2 44 1/2 46 3/4 46 3/4 51 51 51

mm 1130 1130 1130 1186 1186 1297 1297 1297

C – Width of boiler
casing

inch 27 1/2 27 1/2 27 1/2 29 3/4 29 3/4 34 34 34

mm 700 700 700 756 756 862 862 862

H – Height of boiler
casing

inch 43 43 43 51 51 61 61 61

mm 1090 1090 1090 1290 1290 1553 1553 1553

D – Height of pellet
suction system

inch 55 55 55 63 63 73 73 73

mm 1392 1392 1392 1592 1592 1855 1855 1855

F – Height of suc-
tion filling unit

inch 12 12 12 12 12 12 12 12

mm 302 302 302 302 302 302 302 302

T – Depth of boiler
casing

inch 32 32 32 34 1/4 34 1/4 39 39 39

mm 814 814 814 870 870 990 990 990

V – Depth of burner
casing

inch 20 20 20 20 20 20 20 20

mm 508 508 508 508 508 508 508 508

E – Flue gas tube
connection height

inch 25 1/2 25 1/2 25 1/2 33 1/4 33 1/4 41 41 41

mm 645 645 645 844 844 1040 1040 1040

A – Height of suply/
return

inch 35 3/4 35 3/4 35 3/4 43 3/4 43 3/4 52 52 52

mm 896 896 896 1110 1110 1320 1320 1320

R – Diameter of flue
gas tube

inch 5 5 5 6 6 7 7 7

mm 130 130 130 150 150 180 180 180

PE 3671 USA 3.0

24 Notes on bringing the unit into the building



Notes on bringing the unit into the building 25

Boiler Weight

Boiler size PE(S)
12

PE(S)
15

PE(S)
20

PE(S)
25

PE(S)
32

PE(S)
36

PE(S)
48

PE(S)
56

Weight of boiler packaged on
pallet with wooden frame

Lb 858 858 858 1003 1003 1430 1430 1430

Weight of boiler with casing,
hopper and burner

Lb 533 542 551 696 705 1327 1336 1344

Weight of boiler without casing,
hopper and burner

Lb 529 529 529 664 664 930 930 930

Minimum clearance dimensions required

Note:
To install the heating system properly and ensure economical operation, you need to make sure that mini-
mum clearance dimensions indicated below are observed when setting up the boiler. In addition, make
sure that legislation in your country is complied with relating to the minimum clearance of the flue gas
tube.

a Minimum clearance to the edge of
removable top cover of the boiler.
For flue pipe clearance, refer to
applicable codes.

inch
mm

18
450

b Min. clearance of side of boiler inch
mm

5
50

c Min. clearance of front of boiler inch
mm

28
700

d Min. clearance to housing - burner
side.

inch
mm

12
300

e Min. ceiling height.
And the distance from ceiling to
top of boiler must be enough to
remove all covers.

inch
mm

80
2000

Note:
Place the boiler according to the minimum clear-
ances to the flue pipe connection point as defined in
NFPA 31, or if NFPA is not recognized, then the code
pertinent to the installation location.
Make sure that you also comply with local legal
regulations.
For clearances required for floor protection, see fol-
lowing page.
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Placement of rubber plates

TThhee ppeelllleett hheeaattiinngg bbooiilleerr mmuusstt bbee ppllaacceedd oonn tthhee ssuupp--
pplliieedd rruubbbbeerr ppllaatteess..
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7.3 Flooring
The boiler room floor must be flat and level and must be able to support boiler gross weight. The floor must
comply with the requirements of NFPA 31.

Generally the boiler should be placed on non-combustible floors. However, a shielding material can be placed
underneath the boiler and the chimney connector in the case of a combustible floor like shown on the follow-
ing drawing.

1 Boiler base plate

2 Spacer

3 Shielding material

The spacer must be able to support the weight of the boiler and has to be non combustable. The shielding
material must be equivalent to a ½in / 13mmmicro board with a K-value of 0.49 (W/m K) (R-value of 1.02
Km2/W) or greater. For more information contact Maine Energy Systems.

RRiisskk ooff ffiirree::
The non-combustible flooring needs to extend out to
the clearances shown on the chart below.

Minimum clearances of shielding material required for
floor protection

Min. clearance of the shielding material
from the boiler back – Note also the local
restrictions in your area (a)

inch 17

Min. clearance of the shielding material
from the boilers left side panel (b)

inch 8

Min. clearance of the shielding material
from the boilers front panel (c)

inch 27

Min. clearance of the shielding material
from the boilers right side panel (d)

inch 12
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7.4 Casing parts
The boiler is protected by a casing on all sides. The casing parts prevent contact with hot, moving and live
components. They also give the pellet boilers a unique appearance.

1 Boiler casing cover 7 Boiler side panel with opening

2 Boiler rear panel 8 Burner side panel (same as 11)

3 Boiler side panel without opening 9 Burner lug without opening

4 Boiler door panel (semi-circle) 10 Burner cover suction system

5 Boiler front panel (semi-circle) 11 Burner side panel (same as 8)

6 Boiler raise panel (semi-circle)
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7.5 Removing the casing, the hopper and the burner
Dismantle the pellet boiler as far as necessary if site conditions require, so that the unit can be brought safely
into the building.

The complete dismantling of all components described here is divided into the following sections:

1. Dismantling the burner casing

2. Dismantling the hopper

3. Dismantling the burner

4. Dismantling the boiler door

5. Dismantling the boiler casing

7.5.1 Dismantling the burner casing

Installation Manual AutoPellet® PES 56



7.5.2 Dismantling the hopper
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7.5.3 Dismantling the burner
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Dismantling the boiler door 33

Multi segmented burner plate

There are 2 mounting variations:

With burner plate cleaning system: Bolts loosened Without Burner plate cleaning system: Bolts
tightened

DDaammaaggee ttoo pprrooppeerrttyy
The safety screws for rotating the Multi segmen-
ted burner plate must be loosened/removed
when exchanging the Multi segmented burner
plate.

DDaammaaggee ttoo pprrooppeerrttyy
The safety screws for rotating the Multi segmen-
ted burner plate may not be loosened/removed
when mounting.

7.5.4 Dismantling the boiler door
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7.5.5 Dismantling the boiler casing
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7.5.6 Deassembling the base plate
The base plate consists of three parts. Two parts on the left and the right side can be deassembled.

Note:
31.1 inch is the minimumwidth of the boiler.
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88 External de-ashing / automatic ash compaction
system
We offer an automatic external de-ashing system.

1. Description of de-ashing system

2. How the de-ashing system works

3. Installating the de-ashing system

4. Emptying the de-ashing system

8.1 Description of de-ashing system
The de-ashing system compresses the ash and conveys it from the ash chamber into the ash box. The ash
box enables the ash to be easily disposed off without creating dust.

1 Turnstile with agitator, door plate and
mounting bolts

5
Ash container

2 Ash box with single-hand lever 6 Sub-assembly with extractor auger and
cable

3 Mounting frame 7 Extended nuts to secure the sub-assembly

4 Cable duct with mounting bolts 8 1 pack of bio-bags

Note:
All components for the de-ashing system are packaged in a separate box which is shipped together with
the boiler. Open the box and check that all parts are available before starting work.
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8.2 Installing the de-ashing system
We recommend installing the de-ashing system after the boiler has been brought in, but before the boiler
casing is fitted. The de-ashing system has to be installed before the burner casing is assembled.

Installation of the de-ashing system is divided into the following steps:

1. Bringing in and installing the de–ashing system on the base plate

2. Installing the de-ashing auger, fitting the sub-assembly and mounting the door plate

3. Installing the burner side casing with cut-out and electrical connection

4. Assembling the pellet boiler and activating the ash box

8.2.1 Bringing in and installing de-ashing system on the base plate
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Installing the de-ashing auger, fitting the sub-assembly and mounting the door
plate 39

8.2.2 Installing the de-ashing auger, fitting the sub-assembly and mounting the door plate

Note:
PICTURE 7: Do not tighten the screws firmly. Tighten the screws firmly only after working step in picture
11.
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8.2.3 Installing the burner side casing with cut-out and electrical connection
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8.2.4 Assembling the pellet boiler and activating the ash box

Note:
Refer to the section on bringing the pellet boiler into the boiler room for detailed instructions on assem-
bling the hopper, burner and casing components.

Activating the ash box

1. Switch ON the boiler

2. In the boiler-menu , after entering the code, you can activate the function Ashbox.

3. Set up the number fromOff to Ashbox

4. Ashbox is now active
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99 Connecting up the hydronics
The hydronic connections are located on the rear side of the boiler.

RRiisskk ooff eexxpplloossiioonn
The boiler can only be connected and operated after
the hydronic system is complete, with all safeties and
purged of air.

WWaatteerr ddaammaaggee,, ddaammaaggee ttoo ppeelllleett bbooiilleerr
The hydronic system can only be installed by an
experienced heating professional. Check the entire
installation for leaks before firing the boiler.

1. Return water temperature control

The device to increase the return temperature is already integrated into the boiler. You do not need to
make any adjustments to this.

2. Hydronic schematics

If you have questions about piping a heating system, refer to the our hydronic schematics when
connecting the boiler.

Our hydronic schematics are available from your sales partner or from our website.

3. Connections

The connections between the pellet boiler and the hydronic systemmust be disconnectable.

4. Drain connection

When you install the pellet boiler, remove the plug from the drain connection (4) and fit a 1/2" diameter
shut-off valve.

5. Thermometer connection

Installing a thermometer at location (3) (submersion sleeve 3.94 in long) enables you to measure the
temperature of the return water after the return water temperature control.

Whether this is installed or not, after setting up the pellet boiler you need to remove the cap and fit a 1/2"
diameter closure plug at location (3).

1 Flow out 3 Thermometer connection

2 Flow return 4 Drain connection
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9.1 Hydronic connecting diagrams
AutoPellet and existing gas or oil fired boiler, modified "primary - secondary" allows heat to come from ei-
ther source without external changes.
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1100 Connecting to the power supply

10.1 Terminal box
The terminal box serves as the connection point for the power supply, low water cut off, circulator pump,
cold start contacts, bus connection, power vent, and outdoor sensor if used. There is also a low power 220
volt connection point.

1....... Terminal box

10.1.1 Wiring diagram - terminal box
The wiring diagrams for the terminal box provide detailed technical information for professionals and are
packed within the terminal box along with other helpful schematics for interconnecting the boiler with circu-
lator controls.

RRiisskk ooff eelleeccttrriicc sshhoocckk
Only an authorised installer may connect the pellet boi-
ler to the power supply.
Always disconnect / de-energize the power supply be-
fore working on the boiler.

General information for the electrician
• USA and Canada 208 to 240 VAC, single phase, 60 Hz, 15 amp dedicated circuit. To operate the boiler dur-
ing prolonged power failures, the heating system, including controls and circulators, must be conected to a
generator which produces clean, true 60 cycle power. Minimum suggested generator size, 2500W.

• Lightening protection: As there is no possible complete protection against lightening, we suggest installing
a voltage spike suppression system for the building where the boiler is located or in the same panel as the
boiler is powered from.

• Electrical connection:
USA and Canada 208 to 240 VAC, single phase, 60 Hz, 15 amp dedicated circuit.
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10.2 Plugs on the boiler control unit
The designation of the plugs must correspond with the labeling of plug-in positions.

Designation Number Voltage Name of the sensor, motor or pump

X1A 3 2 GND 1 24 Volt Operating display

X1B 3 2 GND 1 24 Volt Heating controller

X2 5 4 24 Volt Power supply for 24V BUS-connections

R1 46 45 24 Volt Heating circuit sensor, AC sensor or room sensor

R2 44 43 24 Volt DHW sensor or AC sensor

AF 42 41 24 Volt Not used

KF 8 9 24 Volt Boiler sensor

UP 2 3 4 24 Volt Negative draft measuring

AE2 5 6 7 24 Volt Not used

AK 10 8 24 Volt Disabling contact for existing boilers, optional stirling
engine

FRT 12 13 24 Volt Combustion chamber sensor

RGF 14 15 24 Volt Not used

PWM SZ 16 17 24 Volt PWM for a speed controlled A-Class Pump

Analog IN 18 19 24 Volt external malfunction

BR1 7 8 24 Volt Burner contact for extern controller (optional)

PWM UW 11 12 24 Volt PWM for speed controlled high-efficiency pump

ESAV 32 33 34 24 Volt End switch ash box

DE 1 37 36 35 24 Volt Signaling Switch for position of the Ball lock

DE 2 40 39 38 24 Volt Not used

KAPZW 26 25 24 24 Volt Capacitive sensor – hopper

KAPRA 5 4 3 24 Volt Capacitive sensor – burner

BSK 6 5 4 3 2 1 24 Volt Flame return gate

X21 PE L N 230 Volt Power supply

VAK 56 PE 55 230 Volt Vacuum turbine

ZUEND N PE 22 230 Volt Ignition

AV 52 PE 51 230 Volt De-ashing motor

RES 2 54 PE 53 230 Volt Pump Optimize Stratification

MA 48 PE 47 230 Volt not used

RM 15 PE N 230 Volt Magnetic valve and motor cleaning device

SM 19 20 230 Volt Relay fault signal

SZ 17 PE N 230 Volt Flue gas fan

UW 13 PE N 230 Volt not used

STB 17 PE 19 230 Volt Safety temperature sensor

NOT 41 43 230 Volt Emergency stop heating

RA N PE 14 15 16 230 Volt Fuel transport system

RES1 50 PE 49 230 Volt Motor hopper
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ZW N PE 26 25 24 230 Volt Not used

ES 1 2 3 N PE 6 230 Volt Burner motor

LUFT N PE 11 230 Volt not used
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10.3 Cable routing
Reroute cables after dismantling the casing or other system components.

EElleeccttrriicc sshhoocckk
Isolate the entire heating system from the power supply
before starting work on the pellet boiler.

Note the following points to ensure the cables are routed securely:

Cables must not be routed:

• over moving parts,

• over hot parts,

• or over sharp edges.

Cables must be:

• routed in the cable ducts provided and

• through cable leadthroughs,

• tied together,

• and secured with cable ties at the points provided.

• Power cables must be routed in the right-hand duct and sensor cables must be routed in the left-hand
duct.

EElleeccttrriicc sshhoocckk
Check cables for damage.
Replace any cables that are damaged.

DDaammaaggee ttoo tthhee bbooiilleerr ccoonnttrroolllleerr
Before fitting the casing components, make sure that
the cable plug connector codes match the socket
codes.
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10.4 Wiring diagrams
The wiring diagrams for the boiler control unit provide detailed technical information for technicians.

EElleeccttrriicc sshhoocckk
Only an authorised service technician may connect the
pellet boiler to the power supply.
Isolate the entire heating system from the power supply
before starting work on the pellet boiler.
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10.5 Fuses - boiler controller
The control unit is protected against short circuits and excessive current consumption by fuses which are in
the control panel (under the front boiler panel). There are also fuses in the terminal box at the rear of the boi-
ler. At the rear panel, there are 4 fuses. Two 6.3 amp for outputs there, and two 10 amp also for the main
controller.

DDaammaaggee ooff pprrooppeerrttyy
Should it become necessary to replace a fuse, it is criti-
cally important to replace the fuse only with a fuse hav-
ing the same exact ratings.

1 F1: Fuse T10A

2 F2: Fuse T8A

10.6 Operating the AutoPellet
The operation of the system is described in themanual for the End User.
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11 Starting up for the first time
After verifying all installation work has been correctly completed and pellet fuel has been delivered, it is
time to commission the boiler.

AAiirr ttiigghhtt pprrooppeerrttyy ooff ccoommbbuussttiioonn cchhaammbbeerr
To ensure correct combustion and overall operation, all
fittings to the combustion chamber must be correctly
assembled to be completely air-tight.

Note:
The unit must be started up for the first time by an authorized MESys service technician.

Before starting up the pellet boiler, the following settings must be made in the sequence specified below:

1. Output test - test all motors

2. Settings in heating controller (if installed)

3. Start the pellet boiler

Use the checklist enclosed to document the start-up procedure.
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1122 Appendix

12.1 Checklist for checking the heating system
The checklist is intended to help authorized specialists perform and document a comprehensive check on the
heating system.

Name and adress of the customer Heating device

Name: Type of boiler:

Street: Rated power:

Place: Year of build:

Name and adress of installer Manufacturer`s serial number:

Name: Type of heating controller:

Street: Type of accumulator:

Place: Solar device:

DDaammaaggee ttoo pprrooppeerrttyy
Use the checklist to check the heating system before
starting up for the first time.

CHECKLIST Yes Comment

Textile tank

Textile tank Are the struts mounted?

Are all stayers straightened vertical?

Delivery unit
Is the slot for the emercency gate valve closed with an ad-
hesive tape?

Filling coupling Are the filling couplings correctly installed?

Are the plugs at the filling couplings?

Are the safety labels placed? (Caution – Switch off the heat-
ing systembefore entering)

Are the couplings correctly grounded?

Aeration
Is the storage room / building properly ventilated with mini-
mum 27 square inches to the outside?

Caution label
Is the caution label "Wood pellets storage room" placed on
the door to the storage room?

Fire protective collar Are fire protection collars mounted in the storage room?

Boiler

Burner plate
Is the position of the burner plate correct?
Has the locking screw of the burner plate been tightened?

Flame tube

Has the locking device of the concrete flame tube been
removed?
Is the position of the stainless steel flame tube centred and
upright?

Sensors

Check the position and fixing of the sensors.
After the start of the boiler, check if the values of the sen-
sors are in a realistic range.
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Washer nozzle
Is the washer nozzle positioned upright?
(The connecting pipe must be positioned horizontally)

Boiler cover
Check that the cover of the flue gas collector chamber is
properly fitted, leak-tight and fastened down.

Flue gas pipe
connection

Is the flue gas pipe made of stainless steel?
Is the flue gas pipe leak-tight?
Does the flue gas pipe have a gradient?
No movable parts?
No damper?

Combustion cham-
ber door Check that the combustion chamber door closes correctly.

Drain Is the connection pipe tight?

Aeration/boiler
room Exists the required aeration opening?

Nameplate Is the nameplate placed on the boiler?

Chimney system
A common chimney for two different fuels is allowed if all
codes and regulations allow it.

Electric installation and regulation

Power supply Check the electrical connection.

Check the dimensions of the fuses.

Settings-Boiler con-
trol unit

Are the settings of the boiler control unit according to the
installation manual?

Settings-Heating
controller

Set the parameters, the heating circuit program and do-
mestic hot water program.

Hydraulic Connection

Circuit pumps Check the switch on temperature.

Boiler connection Is the pellet boiler correctly connected?

Is the hydraulic system deaerated?

Is the system filled up with water?
Check the pressure.

Safety systems

Fire protection - ball
valve - Belimo -
Flame Return Gate

Check the function of the limit switch:
Fuel feed of burner may only start when the fire protection
valve is fully open.
Disconnect the plug DE1 from the boiler controller. Start an
intake process. After 2 minutes without intake, the error
message Pellets??? will appear on the display.
Re-connect plug DE1 to the boiler controller.

Safety temperature
sensor

Check the position and fixing of the safety temperature
sensor.

Negativ draft mea-
suring cell

Check that the negative draft hoses P1 and P2 are correctly
connected to the cell and to the air inlet line.
Check the function of the negative draft measurement.

Safety valve Is the outlet of the safety valve connected to the drain?

Emergency stop
switch Exists an emergency stop switch?

Fire extinguisher Exists a fire extinguisher?
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Instruction

Heating-up
Explanation of functions, malfunctions and maintenance to
the customer.

Heating controller Explanation of the heating controller.

Operating manual Explanation of the operating regulations to the customer.

Maintenance
contract

Explanation of maintenance and control activities, notice to
the legal regulations.

12.2 Appendix G of CAN/CSA-B365–M91
Functioning of safety and operating controls
This Annex is not a mandatory part of this Standard, but is written in mandatory language to accommodate
its adaption by anyone wishing to do so.

The safety and operating controls shall function within the limits specified by the manufacturer for the type
of equipment. The following test shall be performed:

1. Check the operation of the automatic fuel_feeding interrupt device at each entrance to the floor space
within which the fuel-feeding device is installed.

2. Check that when the low water level control on steam and hot water boilers is operated to indicate a low
water level, the automatic fuel-feed is interrupted.

3. Check that when the excessive pressure control on steam and hot water boilers is operated as in an ex-
cessive pressure situation, the automatic fuel-feed is interrupted.

4. Check that when the excessive water temperature control on steam and hot water boilers is operated to
indicate excessive water temperature, the automatic fuel-feed is interrupted and, if appropiate, that one
or more zone control valves open.

5. Check that if the temperature exceeds 200°F in a furnace supply plenum on hot air furnaces, the auto-
matic fuel-feed is interrupted.

6. Check that if there is a failure of the fan providing combustion air, the automatic fuel-feed is interrupted.

7. Check that if there is a failure of the combustion air supply control mechanism to remain fully open, the
automatic fuel-feed is interrupted.

8. Check that when the hot water circulating pump manual disconnect switch is opened, the automatic fuel-
feed is interrupted.

9. Check that if there is a shutdown or failure of the mechanical flue-gas exhauster, the automatic fuel-feed
is interrupted.

10. Check that if there is a failure in the flue gas flow, the automatic fuel-feed is interrupted, or the combus-
tion air supply is shut off in manually fuelled appliances.

11. Check for the proper operation of the minimum fire maintenance controls and system or, if applicable, of
the automatic ignition system.

12. Check for the proper operation of the controls used for normal automatic fuel-feeding.

13. Check the operation of any other controls supplied on the appliance by the manufacturer, or required by
the authority having jurisdiction.
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12.3 Modifying the burner
The pellet boiler is configured symmetrically. If required, you can remove the burner from the right-hand side
(as shipped) and reinstall it on the left.

1. Dismantle the casing, hopper, combustion chamber lid, flame tube, burner and burner plug.

2. Modify the burner on the left.

3. Route cables through cutouts to the boiler controller and connect up the plug.

12.3.1 Dismantling the casing, hopper, combustion chamber lid, flame tube and burner
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12.3.2 Modify the burner on the left

Note:
Do not tighten too firm, otherwise the dummy cover could become leakly.
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12.3.3 Reassembling the pellet boiler after modifying the burner
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12.4 Parts list
12.4.1 Pellematic PES 36-56
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Pellematic PES 36-56 65

1 270076 8 301814 15 270077

2 302659 9 301811 16 270075

3 270082 10 270080 17 302115

4 301731 11 301730 18 300070

5 301814 12 270079 19 300166

6 301678 13 270078

7 301812 14 301730
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B0036

1 121041 20 B172 33 210581

2 121058 21 121197 34 E1640

3 B150 22 121023 35 300823

4 121039 23 B190 35 210061

5 121038 24 121041 36 B186

6 121011 25 121037 37 B221

7 121195 26 121079 37 302738

8 121051 27 E1306 37 210599

9 B179 27 E1002-1 38 B185

10 121082 28 B191 39 E1005P

11 121037 28 121026 40 121041

12 B129P 28 121040 41 121082

13 121075 28 121185 42 B202

14 121193 28 121039 43 B148

15 121194 28 121038 44 B144

16 121192 28 B113 45 E1413E

17 121010 29 E1059 46 303589

17 121083 30 E1004 47 121284

18 121029 31 B176 48 B180

18 121039 32 300890 49 B152

19 121196 33 210039
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Pellematic PES 36-56 67

041917

1 E1368 7a 121023 16a 121023

1a E1192 8 121010 17 B252

1b 041869 9 121250 18 121195

1c 041868 10 121225 19 B249

2 121176 11 E1197 19a 121484

3 E1138 12 B251 20 121250

4 041913 13 121192 21 121225

5 041911 14 B165 22 B253

6 121114 15 80590 22a B254

7 SZB 16 210012 23 B255
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PEASCHLI60W PEASCHRE60W

1 302578 2b PE689 4 302605

2a PE688 3 PE373 5 302653
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12.5 Technical data
Boiler – Type PE(S)

12
PE(S)
15

PE(S)
20

PE(S)
25

PE(S)
32

PES
36

PES
48

PES
56

Boiler-rated
power

BTU/hr 41,000 51,000 68,300 85,300 109,500 123,000 164,000 191,000

kW 12 15 20 25 32 36 48 56

Boiler-partial
load

BTU/hr 11.601 17.061 20.473 27.297 34.121 37.534 51.182 58.006

kW 3,4 5 6 8 10 11 15 17

Measurements

Width - total (B) Inch 44 1/2 44 1/2 44 1/2 46 3/4 46 3/4 51 51 51

mm 1.130 1.130 1.130 1.186 1.186 1.297 1.297 1.297

Width - boiler
(C)

Inch 27 1/2 27 1/2 27 1/2 29 3/4 29 3/4 34 34 34

mm 700 700 700 756 756 862 862 862

Height - boiler
(H)

Inch 43 43 43 51 51 61 61 61

mm 1.100 1.100 1.100 1.300 1.300 1.555 1.555 1.555

Height - vacuum
system execu-
tion (D)

Inch 55 55 55 63 63 73 73 73

mm 1.400 1.400 1.400 1.600 1.600 1.855 1.855 1.855

Height - filling
unit (F)

Inch 12 12 12 12 12 12 12 12

mm 300 300 300 300 300 300 300 300

Depth - boiler
(T)

Inch 32 32 32 34 1/4 34 1/4 39 39 39

mm 814 814 814 870 870 990 990 990

Depth - burner
casing (V)

Inch 20 20 20 20 20 20 20 20

mm 508 508 508 508 508 508 508 508

Flow/return -
dimensions

Inch 1 1 1 5/4 5/4 2 2 2

Flow/return -
height of con-
nection (A)

Inch 35 3/4 35 3/4 35 3/4 43 3/4 43 3/4 52 52 52

mm 905 905 905 1.110 1.110 1.320 1.320 1.320

Flue size -
diameter

Inch 5 5 5 6 6 7 7 7

mm 130 130 130 150 150 180 180 180

Flue - height of
connection (E)

Inch 25 1/2 25 1/2 25 1/2 33 1/4 33 1/4 41 41 41

mm 645 645 645 844 844 1.040 1.040 1.040

Overall Weight Lb 631 631 631 756 756 1.120 1.120 1.120

kg 286 286 286 343 343 508 508 508

Boiler Body
Weight

Lb 529 529 529 664 664 930 930 930

kg 240 240 240 301 301 422 422 422

Efficiency rated
power

% 85,4 85,6 85,5 84,9 84,5 85,3 85,4 85,9

Efficiency partial
power

% 85,1 84,3 84,2 84,2 84,3 84,1 84,1 84,1

Water capacity Gal 15,0 15,0 15,0 23,6 23,6 30,6 30,6 30,6

l 66,0 66,0 66,0 104,0 104,0 135,0 135,0 135,0

Flue gas area

Installation Manual AutoPellet® PES 56



Boiler – Type PE(S)
12

PE(S)
15

PE(S)
20

PE(S)
25

PE(S)
32

PES
36

PES
48

PES
56

Fire vault
temperature

°F 1652 - 2012

°C 900 - 1100

Fire vault
pressure

InchWC -0.14

mbar -.35

Flue gas tem-
perature rated
power (Flue gas
temperature can
be adjusted)

°F 320

°C 160

Flue gas tem-
perature partial
load (Flue gas
temperature can
be adjusted)

°F 212

°C 100

Flue gas inertia
current rated
power

Lb/hr 49,60 62,17 82,89 99,43 115,96 149,25 198,85 231,92

kg/h 22,50 28,20 37,60 45,10 52,60 67,70 90,20 105,20

Flue gas inertia
current partial
load

Lb/hr 14,11 20,72 24,91 29,76 35,71 45,64 62,17 70,33

kg/h 6,40 9,40 11,30 13,50 16,20 20,70 28,20 31,90

Flue gas volume
rated power

Cft/hr 918 1.232 1.642 1.971 2.627 2.956 3.941 4.598

m³/h 26 35 47 56 74 84 112 130

Flue gas volume
partial load at
flue gas
temperature

Cft/hr 240 353 424 509 607 777 1.059 1.204

m³/h 7 10 12 14 17 22 30 34

Chimney
diameter

according to chimney calculation

Chimney
construction

steel or ceramic lined, withstand humidity

Electrical
connection

USA and
Canada

208 to 240 VAC, single phase, 60 Hz, 15 amp dedicated circuit.

Water area

Water resistance
at 10K

In WC 38,22 60,22 88,32 114,02 150,95 15,62 20,84 24,29

mbar 95,20 150,00 220,00 284,00 376,00 38,90 51,90 60,50

Water resistance
at 20K

In WC 9,72 15,26 22,08 28,91 38,14 4,18 5,58 6,50

mbar 24,20 38,00 55,00 72,00 95,00 10,40 13,90 16,20

Boiler
temperature

°F 149 - 194

°C 65 - 90

Boiler input tem-
perature
minimum

°F 131

°C 55

Operating pres-
sure maximum

psi 43.5

bar 3

Test pressure psi 67

PE 3671 USA 3.0

70 Technical data



Technical data 71

Boiler – Type PE(S)
12

PE(S)
15

PE(S)
20

PE(S)
25

PE(S)
32

PES
36

PES
48

PES
56

bar 4,60

Flue gas volume
rated power at
flue gas
temperature

Cft/hr 1.010,0 1.327,8 1.772,8 2.231,9 2.874,6 3.217,2 4.262,5 4.944,1

m³/h 28,6 37,6 50,2 63,2 81,4 91,1 120,7 140,0

Flue gas volume
partial load at
flue gas
temperature

Cft/hr 243,7 384,9 459,1 614,5 769,9 847,6 1.165,4 1.313,7

m³/h 6,9 10,9 13,0 17,4 21,8 24,0 33,0 37,2

Fuel USA According to PFI Premium Standards or EnPlus -A1 pellets

Europe According to EN14961–2 Standards (A1 Class)

Colorific value BTU/lbs > 7.200

MJ/kg >16,5

Bulk density Lb/cft > 40,00

kg/m³ >600

Water content Mass% <10

Ash content Mass% <1

Lenght Inch 1 1/4 – 1 1/2

mm 3,15 – 40

Diameter Inch 1/4 – 5/16

mm 6,00 – 8,00

Fine material Mass% <0.5

Mass% <1%

Ash melting
point

°F > 2.200

°C > 1.200

Contents USA untreated wood

Europe stemwood or chemically untreated wood

Components

Internal ash pan
volume

Gal 5,68 6,81 -

lb 25 30 -

External ash box
volume

Gal 4,54 5,675

lb 20 25

Main Drive W 40

Drive Motor W 250/370

Suction Turbine W 1200

Combustion Air
Blower

W 83

Suction Fan
Blower

W 32

Electrical
Ignition

W 250
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Boiler – Type PE(S)
12

PE(S)
15

PE(S)
20

PE(S)
25

PE(S)
32

PES
36

PES
48

PES
56

Cleaning Motor W 40

Motor External
Ash Box

W 40

Fire protection
motor

W 5

The data are values of the test measurement and can vary from locally measured values

WB Federal Institute of Agricultural EngineeringWieselburg
Address: A-3250Wieselburg, Rottenhauserstraße 1; Tel.: +43-7416-52175-0

Note:
Test reports are available
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12.6 Pellet boiler cautionary markings
Labeling 60x30
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Labeling 99x34
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Labeling 105x74
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12.6.1 Data for 56KWmodel, including emissions

PE 3671 USA 3.0

76 Data for 56KWmodel, including emissions



25 General information
As required by the United States Environmental Protection Agency the following information is given for the: 
AutoPellet Pellematic PES 10-56 wood pellet fired central heating boiler. Manufactured by Maine Energy 
Systems, of 8 Airport Road, Bethel, Maine, 04217

• The Pellematic has a thermal output levels from 3 kW or 10,000 btu/h to 191,000 btu/h and complies with
EPA 2020 requirements.

• This wood heater has a manufacturer-set minimum low burn rate that must not be altered.
It is against federal regulations to alter this setting or otherwise operate this wood heater in a manner
inconsistent with operating instructions in this manual.

• Complete installation information is found in the Installation Manual.

• Although operational information is elsewhere in this manual, there are specific concerns for correct
operation that can directly affect the emissions profile of this equipment.
It is therefore necessary that we mention these important points.

• Fuel loading and selection. Your Pellematic is equipped with completely automatic fuel loading.
Thus, other than selecting the correct fuel, there are no loading instructions as such. Fuel selection is
straight forward.
Only PFI Premium 100% wood pellets should be used in your boiler.

• Among the materials that are specifically prohibited to be burned in your Pellematic are: trash, plastics,
gasoline, rubber, naphtha, household garbage, material treated with petroleum products such as
particleboard, railroad ties, and pressure treated wood.
Burning these materials may result in release of toxic fumes or render the boiler ineffective and cause
smoke.

• Your Pellematic pellet fired boiler is completely automatic ignition as well as the loading as before
mentioned.
There are therefore no starting procedures to be followed. The boiler correctly starts itself when required
by building load.

• There are no user adjustments required for the air controls on your Pellematic.

• It is important to have your Pellematic boiler serviced by a trained professional who is aware of the
importance to ensure that there are no inlet air restrictions in or around your boiler’s combustion blower.
And that the air passages within your boiler are free of debris, (creosote, ash, etc.)
The flue pipe and chimney are also clean and free of debris / restrictions.
And that the combustion chamber door seal is airtight when the door is closed and secured.

• Ash removal is also completely automatic on your Pellematic boiler. Ashes should be placed in a metal
container with a tight-fitting lid.
The closed container of ashes should be placed on a noncombustible floor or on the ground, away from all
combustible materials, pending final disposal. The ashes should be retained in the closed container until all
cinders have thoroughly cooled.
When cooled ashes can be disposed of on your lawn, garden or local transfer station.

• Your Pellematic is not a catalytic type burner.

• A person or persons responsible for the operation of a hydronic heater must comply with all applicable
laws or other requirements, such as State laws or regulations as well as local ordinances.

• A person or persons operating a hydronic heater should be aware that they are responsible for operation in
such a manner that does not create a public or private nuisance condition.
The Manufacturer’s distance and stack height recommendations and the requirements in any applicable
laws or other requirements may not always be adequate to prevent nuisance conditions due to terrain or
other factors.

• Your Pellematic should be installed with a minimum stack height of 16 feet.
Providing correct draft as given in the Installation manual.

• Draft is the force which moves air from the appliance up through the chimney.
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The amount of draft in your chimney depends on the length of the chimney, local geography, nearby
obstructions and other factors. Too much draft may cause excessive temperatures in the appliance and may
damage the catalytic combustor. Inadequate draft may cause backpuffing into the room and ‘plugging’ of
the chimney Inadequate draft will cause the appliance to leak smoke into the room through appliance and
chimney connector joints an uncontrollable burn or excessive temperature indicates excessive draft.

• The efficiency of your 20KW Pellematic boiler running at full power is >80%.

• The efficiency of your 32KW Pellematic boiler running at full power is >83%.

• The efficiency of your 56KW Pellematic boiler running at full power is >86%.

• This is the result of a laboratory test and was measured using the HHV of the fuel used.

• You should never operate a combustion appliance of any type in your home without there being a properly
installed smoke and CO detector.
Your local fire department usually has good advice on placement of these detectors and how many your
home may need for complete coverage.
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Purpose of the document

Scrive eSign is a system for signing documents electronically. This document provides a brief introduction to Scrive eSign so that a holder of a Scrive e-signed document can easily explain such document in court. For in-depth documentation, start by reading the attachment Evidence Package Introduction.

Scrive eSign system

Scrive eSign is developed by Scrive AB and is designed to:

		Enable its users to define workflows for signing electronically

		Execute the signing workflow

		Record as many of the signatories’ actions as possible as log data

		Once all signatories have signed, produce a final digital evidence package of the electronically signed materials together with the log data and other supporting materials necessary to optimise the usefulness of the evidence (the “Evidence Package”)



E-signing workflow

This is how a document is signed through Scrive eSign:

		To start the signing process the user of Scrive eSign either a) defines the signing process in the administrative user interface and selects to start the process, b) starts from a template process in the administrative user interface or c) starts from a template process within a system that has integrated with Scrive.

		To access the signing workflow the counterpart(s) either a) receive an email or SMS with an invitation to sign electronically and a link to the e-signing user interface, b) receive a tablet with the e-signing user interface already opened or c) are redirected from a webpage or client application user interface to the e-signing user interface.

		To review the document the counterpart(s) view the e-signing user interface and a) read instructions at the top that they shall follow the green instruction arrows to complete the signing process, b) depending on the signing process settings enter or not enter extra information into the document such as text and signatures, checks in checkboxes and extra document appendices and c) scroll through all document pages to reach the button with the text “sign” placed below the last page of the document (the “Signing Button”).

		To sign the document the counterpart(s) presses the Signing Button and, depending on the signing process settings, either a) a popup appears where they are informed that by clicking the Signing Button at the bottom of the popup, they are signing the document and that Scrive eSign will register their signature or b) a popup appears where they are asked to select their type of e-legitimation and sign the document using their installed eID application. 

		The confirmation text that the document has been signed upon clicking the Signing Button, is automatically displayed to the counterpart(s) in a web user interface and b) sent to the counterpart(s) in an email including the Evidence Package.



Evidence Package

To understand how to generate quality evidence in a digital environment Scrive has studied several evidence container technologies such as the signed paper, the printed facsimile and the recorded voice. We found that there has been good reason to perceive the signed paper document as the gold standard for evidence quality; it has several inherent qualities that are not easily transferrable into digital formats.

As a result of our research Scrive eSign has been designed to produce an Evidence Package that reproduce the evidence qualities of the paper, while at the same time add new qualities enabled by new technology. A key feature of the Evidence Package is that it shall be self-documenting, meaning that the signed document in itself shall contain all evidence necessary to explain the transaction.
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1. Purpose

The purpose of this document is to set a framework for the understanding of digital evidence quality. Additionally it explains how the Scrive e-signed documents relate to such framework.

2. What is quality digital evidence?

Evidence collection is a security measure that the parties signing an agreement or another type of document, use to protect themselves in the event of a future dispute. The evidence can serve the purpose of clarifying the circumstances of the signing event; what was signed, how it was signed and who the signatories were. The value of quality evidence cannot be overstated, as it can be the difference between winning and losing in the event of a dispute.

We have studied several evidence container technologies such as the signed paper document, the printed facsimile and the recorded voice to understand how to generate quality evidence in a digital environment. We found that there has been good reason to perceive the signed paper document as the gold standard for evidence quality; it has several inherent qualities that are not easily transferable into digital formats. In fact we found that new technologies have been introduced at the cost of significant loss in quality of evidence; crucial information is left out of such digital evidence containers and as a result the usefulness of such evidence is highly dependent on third parties. This section explores the key characteristics of the signed paper document as compared to digital evidence container formats with the purpose of exploring what is required to reproduce, or improve, the evidence characteristics of the signed paper document.

2.1 Integrity

To prove that evidence is legitimate it is important to be able to show that it has not been tampered with.

As outlined in the table below, integrity is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The integrity of a digital evidence container is highly dependent on the design of the system that produces it.

Question to ask:

How to emulate the integrity properties of the signed paper document in a digital evidence container?

				Signed paper document

		Digital evidence container



		Integrity

Can the evidence container be altered after its creation?

		A signed paper document is rarely questioned as evidence, unless there is good reason to believe otherwise. The reason being, that paper is by nature an immutable format; once signed it is difficult to manipulate the available evidence (typically paper mass, ink and fingerprints) without leaving traces of such manipulation. Thus a signed paper document is a durable “snapshot” of reality at the time that the document was signed.

		Digital evidence such as a PDF or an audio file, is by nature mutable. It is easy to alter digital evidence without leaving traces of manipulation.





2.2 Accessibility

To be able to make use of evidence it is key that it is as accessible as possible, meaning that all aspects of the evidence can be understood with a minimum amount of specialised expertise and tools.

As outlined in the table below, accessibility is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The accessibility of a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask:

How to make a digital evidence container as accessible as a signed paper document?

				Signed paper document

		Digital evidence container



		Tools

What tools are required to display the evidence?

		All graphical elements (i.e. text and pictures) are visible to the naked eye, thus additional tools are never required for the interpretation thereof.

		All graphical elements are hidden to the naked eye, thus additional tools (machines and software) are always required for the interpretation thereof.

Additionally, different tools display the graphical elements in different ways so it is not given that all graphical elements in the file will be accessible to the naked eye or that it will be presented in the intended way.

Or even worse, to skew the balance of power and create an information advantage to one or several of the signatories, the intended way to display the graphical elements might be to hide them to make them difficult to find unless you know what tool to use and/or where to look for the graphical elements.



		Cost

How costly can it be to access the evidence?

		For the evidence that is harder to access such as fingerprints and the age of the ink, there are societal functions for the sole purpose of extracting that evidence.

		For the digital evidence that is harder to access, special resources not available to anyone such as special tools, expertise and research skills, might be required to extract all evidence.



		Comprehensibility

How Is the evidence format understood?

		As a standard format all aspects thereof are common knowledge, readily available to anyone interested.

		There is no one standard for digital evidence, therefore the format and available documentation for the interpretation thereof, is highly dependent on the design of the system that generated the evidence.





2.3 Evidence of intent

Contract law worldwide states that an offer and acceptance are elements required for the formation of a legally binding contract: the expression of an offer to contract on certain terms by one person (the “offeror”) to another person (the “offeree”), and an indication by the offeree of its acceptance of those terms. The other elements traditionally required for a legally binding contract are (i) consideration and (ii) an intention to create legal relations. Thus, intent is a key component in making a contract legally binding.

As outlined in the table below, evidence of intent is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of intent in a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask:

How to produce evidence of the intent to sign in a digital signing environment and how to match that intent with a specific document?

				Signed paper document

		Digital evidence container



		Output

Is the final output the same as what is viewed at the time of signing?

		The signing environment (the paper document) is the same as the final output (the signed paper document).

		The digital signing environment is not the same as the final output. i.e. the displayed information is not the same as the digital evidence produced by the system after signing.



		Comprehensibility

Is the signing environment easily comprehensible to the signatory? 

		To sign a paper document is a standardised ritual to form a binding agreement. Therefore it is reasonable to maintain that any adult of age would understand their actions and that intent can be assumed.

		There are no standards for signing in a digital environment, the signing environments are subject to human creativity and the same signing environment may change from time to time, intentionally or unintentionally. Therefore it is not possible to assume that the signing environment made it immediately clear to the signatory that it was participating in the formation of a legally binding contract, thus intent can never be assumed.





Let us illustrate the potential consequences of weak evidence of intent in a digital signing environment with an example:

Two parties go to court over a contract signed in a digital signing environment. One of the parties claims that it didn’t sign a contract. Instead it claims that it was displayed with a) an interesting drawing of a blue elephant, b) a question if it would like to see an equally interesting pink sheep, and c) a button to proceed to view the pink sheep. Then the party selected to proceed by clicking the button to see the pink sheep, viewed the pink sheep and went to bed. There was no intent to sign a contract; there was only intent to view a pink sheep.

2.4 Evidence of identity

To be able to prove the identity of a signatory, the strength and accessibility of such evidence is key.

As outlined in the table below, evidence of identity is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of identity in a digital evidence container is highly dependent on the design of the software that produces it. On the other hand the signed paper document have inherent limitations to the type of evidence that can be included and the accessibility of such evidence, digital evidence containers don’t have such limitations to possibilities and accessibility and any type of digital evidence can be included and made easily accessible.

Question to ask:

How should the evidence of identity of the signing parties be captured and included into the evidence container?

				Signed paper document

		Digital evidence container



		Saving:

Is the evidence captured and included?

		Evidence of identity of the signing parties will automatically be captured and included into the document. The signatures can be used for graphological analysis, and fingerprints and other biometric materials from the signing parties can be used to authenticate the signatories.

		Evidence of identity of the signing parties will not be automatically captured and included into the document unless a) the software has been designed to do so, and b) the user of the software configures the software to do so.



		Formats:

In what formats can evidence be captured and included?

		There are limited possibilities to include evidence of identity other than the given; the signature, fingerprints and other biometric materials.

		New technology enables virtually unlimited possibilities to capture and include different types of evidence of identity such as audio, video, pictures and much more.



		Accessibility:

How accessible is the evidence?

		The evidence of identity is not easily accessible as it is costly and time consuming to request analysis of signatures, fingerprints and other biometric materials.

		The evidence of identity can be made easily accessible so that the usefulness thereof can be free and immediate to anyone.





2.5 Evidence of time

To be able to prove the time of a signature it is key to have exact evidence of time and that such evidence can be trusted to be accurate.

As outlined in the table below, trustworthy evidence of time is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of time in a digital evidence container is highly dependent on the design of the software that produces it. On the other hand the signed paper document have inherent limitations to the exactness of the evidence of time that can be included and the accessibility of such evidence, digital evidence containers don’t have such limitations to exactness and accessibility and very precise evidence of time can be included and made easily accessible.

Question to ask:

How to make sure that the evidence of time can be trusted to be correct?

				Signed paper document

		Digital evidence container



		Trust

Can the time be trusted? 

		The time of the event can be trusted as it can be found in the ink and there is a strong scientific foundation for the technique for chemical age determination.

		The time of the event is not automatically to be trusted because it is reported by a machine whose time settings cannot automatically be guaranteed to be correct.



		Exactness

How exact can the time be?

		The signed paper document offers limited possibilities to capture exact evidence of time. It is typically done manually through writing the date of when the signature was applied to the document. Additionally it is possible to analyse the time of the signature by chemical age determination of the applied ink. Neither of those methods provides exact evidence of time. Typically the manually applied time is only the day of the signature and the chemical age determination is even less exact.

		Digital evidence containers offer extensive possibilities to capture exact evidence of time and the evidence of time can be made to be very exact down to milliseconds, microseconds or even more exact.



		Accessibility

How accessible is the evidence?

		The evidence of time is not easily accessible as it is costly and time consuming to request analysis of signatures, fingerprints and other biometric materials.

		The evidence of time can be made easily accessible so that the usefulness thereof can be free and immediate to anyone.





2.6 Event history

To be able to prove a signature, events related to the actual signing event can be useful to strengthen the case.

As outlined in the table below, trustworthy evidence of time is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The quality of the evidence of time in a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask: 

How much event information should be collected and what should be included in the evidence container?

				Signed paper document

		Digital evidence container



		Ease of saving

How easy is it to capture and include related evidence?

		Collection and inclusion of related evidence has to be done manually which is costly. Therefore it is less likely that the signatories will collect and include extra evidence as a preemptive measure.

		Collection and inclusion of related evidence can be done automatically which is cheap. Therefore it can be reasonable to with take preemptive measures to collect and include extra evidence automatically through the system generating the evidence container.





2.7 Control

As seen in the previous sections, evidence is composed of many different evidence features such as integrity, accessibility, intent, identity, time and events (the “Evidence Features”). The Evidence Features may be captured in the same evidence container or distributed across multiple evidence containers, within or outside of the signatory’s direct control, such as but not limited to documents, databases or human memory. Optimally, as much as possible of the Evidence Features should be concentrated into evidence containers under the signatory’s direct control because a) the third party can cease to exist and as a result the evidence may be destroyed, b) the third party’s systems and/or administration may change and affect the accessibility of the evidence for the signatory, c) the third party’s incentives as an agent to protect the integrity of the evidence may not be, or stop being, aligned with the signatory’s incentives as a principal and thus increasing the risk of evidence loss or the risk of tampering that may affect the evidence quality or d) any combination of the aforementioned scenarios.

As outlined in the table below, control is an inherent quality of the signed paper document but not necessarily that of a digital evidence container. The control of a digital evidence container is highly dependent on the design of the software that produces it.

Question to ask:

How to design a digital evidence container to include as much evidence as possible under the signatory’s direct control and independent from third parties?

				Signed paper document

		Digital evidence container



		Independence

How many of the Evidence Features are dependent on third parties to be useful?

		The paper naturally includes all Evidence Features.

		The digital evidence container must be designed specifically to include the Evidence Features, otherwise the Evidence Features will be left outside the direct control of the signatory.





3. Scrive’s solution

3.1 Introduction

We have now analysed the evidence quality characteristics of the signed paper document versus digital evidence containers. This section describes the Evidence Package and how it has been designed in relation to the evidence quality characteristics. Our goal has been to reproduce the evidence qualities of the signed paper document, the long-standing gold standard for evidence containers, while at the same time add new qualities enabled by new technology. The end result is an evidence container not only imitating the most important features of the signed paper document but also with qualities superior to the signed paper document.

As explained in the introduction section to this Evidence Documentation, Scrive eSign is designed to a) enable its users to define workflows for signing electronically, b) execute the e-signing workflow, c) record the evidence and d) once all signatories have signed, use the recorded evidence to produce the Evidence Package. Thus, the Evidence Package is the end result of all these four steps in Scrive eSign and to be able to understand the Evidence Package, it is important to understand each of these four steps. This section explains the four steps in Scrive eSign required for producing the Evidence Package.

3.2 Summary

The Evidence Package addresses the questions in the section “How to create quality evidence?” in the following ways:

		Topic

		Question

		Evidence Package



		Integrity

		How to emulate the immutability of the signed paper document in a digital evidence container?

		Scrive eSign seals the Evidence Package with a digital signature (see step 10 in the Service Description). Depending on which sealing method was chosen, one of two things is applicable. With Keyless Signature Infrastructure based digital signature: Within one (1) month and five (5) days Scrive eSign seals the Evidence Package with a Keyless Digital Signature (see step 11 in the Service Description) which can be used to verify the document’s integrity mathematically with the help of the Digital Signature Documentation (see step 9  in the Service Description). With PAdES digital signature: Protects the document with a tamper-evident seal and makes Long Term Validation (LTV) of the seal possible.



		Accessibility

		How to make a digital evidence container as accessible as a signed paper document?

		Scrive eSign append the Verification Page to the Signing PDF containing a brief documentation (see step 2  in the Service Description), append this Evidence Quality Framework (see step 4 in the Service Description) and append the full Service Description (see step 5  in the Service Description) these documents together explain the Evidence Package and, except from a few exceptions, eliminate the need for further expertise or resources.



		Evidence of Intent

		How to produce evidence of the intent to sign in a digital signing environment and how to match that intent with a specific document?

		Scrive eSign makes a screenshot of the confirmation in the signing environment of the Signatory, after the Signatory has signed and includes this screenshot into the Evidence of Intent (see step 8 in the Service Description). Behind the confirmation the document is visible to make it possible to match the intent with the document.



		Evidence of Identity

		How should the evidence of identity of the signing parties be captured and included into the evidence container? 

		Scrive eSign performs meticulous data collection in the Transaction Logs and then selected identity data is printed into the Verification Page (see step 6 in the Service Description) and all identity data is included into the Evidence Log (see step 4 in the Service Description).



		Evidence of time

		How to make sure that the evidence of time can be trusted to be correct?

		Scrive eSign collects time of events and Clock Error Samples into the Transaction Logs. These Clock Error Sample data are computed into useful numbers that can be used to mathematically calculate the likelihood of time deviation from the registered time.  Everything is included into the Evidence Log (see step 6 in the Service Description) and the Evidence if Time (see step 7 in the Service Description). Additionally the digital signature with which the document is sealed (see step 10 in the Service Description) includes a strong timestamp that can be used as an additional source of evidence of time.



		Event history

		How much event information to collect and what to include in the evidence container?

		Scrive eSign collects as much information as possible into the Transaction Logs and include all collected information into the Evidence Log (see step 6 in the Service Description).



		Control

		How to design a digital evidence container to include as much evidence as possible under the signatory’s direct control and independent from third parties?

		Scrive eSign goes to great lengths to collect and include as much evidence material as possible into one single evidence container, the Evidence Package. The Evidence Package include all Evidence Features of a signed paper document and more thereto.





4. Benchmarking the evidence quality of the Evidence Package

Based on the criteria as set forth in section 2 (What is quality digital evidence?), it can reasonably be argued that the Transaction Logs together with the measures in step 1-11 to produce the Evidence Package, to generate a digital evidence container of highest quality. Lets see how, in our opinion, the Evidence Package fare in comparison to the signed paper document when applying the framework as set forth in section 2.

		Main criteria

		Subcriteria

		Signed paper document

		Evidence Package



		Integrity

		Mutability

How mutable is the evidence container?

		Not mutable.

		Not mutable after applying the Digital Signature, in the sense that any alteration can be detected. In the event of a leak of the private key that Guardtime maintains, forged evidence containers would be detected if the Keyless Digital Signature has been applied. For PKI sealing, in the event of a leak of our private key for the PAdES digital signature, our certificate will be revoked. In that case, even if that certificate is revoked, the digital signature will still be able to show that at the time of sealing the certificate was not revoked and thus the digital signature (seal) is still valid.



		Accessibility

		Tools

What tools are required to display the evidence?

		No tools required.

		The Evidence Package is produced in standard PDF format and thus all parts of the Evidence Package is accessible through standard PDF readers where attachments are displayed. Adobe Reader is one example of such PDF reader.



				Cost

How costly can it be to access the evidence?

		The cost depends from country to country on the societal functions of the society and what they charge for document analysis.

		All evidence is made easily accessible and at no cost. The only evidence that requires any level of expertise is a) the technical expertise required to apply the Digital Signature Documentation to prove the Evidence Package’s integrity and timestamp mathematically and b) the statistical expertise to apply the time measurements to the statistical model to prove the exact time of an event.The need for case a is expected to be extremely rare and the statistical expertise in case b is common knowledge and easy to come by.



				Comprehensibility

How Is the evidence format understood?

		It is common knowledge available to anyone.

		The Evidence Documentation includes all explanations necessary.



		Evidence of Intent

		Output

Is the final output the same as what is viewed at the time of signing?

		Yes. Always.

		No. Never for digital evidence containers. The screenshot included in the Evidence of Intent which include a picture of the signed document in the background is intended to strengthen the evidence that what was viewed in Scrive eSign was the same as the output. The solution is not terminal though as this does not guarantee that the document was exactly the same in all parts.



				Comprehensibility

Is the signing environment comprehensible to the Signatory?

		Yes. Always for any mentally capable adult.

		Yes. The screenshot of the confirmation message after signing, that is included in the Evidence of Intent, is evidence that the Signatory understood that they were taking part in a e-signing workflow.



		Evidence of Identity

		Saving

Is the evidence captured and included?

		Yes. Unless the party wears gloves or for other reason manages to avoid direct physical contact with the paper.

		Yes. All information collected during the e-signing workflow is collected in the Transaction Logs and included in the Evidence Log upon producing the Evidence Package, including any evidence of identity.



				Formats

In what formats can evidence be captured and included?

		Limited possibilities.

		Unlimited possibilities.



				Accessibility

How accessible is the evidence?

		Not very accessible. Costly and/or time consuming to request analysis of signatures, fingerprints and other biometric materials.

		All evidence of identity is included in plain text in the Evidence Log or as easily accessible attachments to the document if requested in other format, such as photo for example.



		Evidence of time

		Trust

Can the time measurement be trusted?

		Yes.

		Yes. UTC time stamps plus deviation are time intervals guaranteed to be traceable to  reference time. Additionally the digital signature with which the document is sealed contains a time stamp which can be verified mathematically using only public information. 



				Exactness

How exact can the time measurement be?

		Not very exact. The standard precision is per day. Chemical age determination is even less exact.

		It can be very exact. The time is measured with microsecond resolution.



				Accessibility

How accessible is the evidence?

		Not very accessible. Costly and/or time consuming to request analysis of signatures, fingerprints and other biometric materials.

		Very accessible. All evidence of time is included in plain text in the Evidence Log.



		Event history

		Ease of saving

How easy is it to capture and include related evidence?

		Not very easy. Manual labor is required. Therefore likely to happen to a minimal extent.

		Effortless. Scrive eSign automatically collects and includes plenty of evidence in the Transaction Logs and prints all that evidence into the Evidence Log.



		Control

		Independence

How many of the Evidence Features are dependent on third parties to be useful?

		None. The signed paper document is a self contained evidence container format.

		None. The Evidence Package is a self contained evidence container format.
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1. Definitions

“Attachments” means attachments to the Main Document provided by the Author or Signatories.

“Author” means the person(s) that configure the Workflow Settings.

“Clock Error Samples” means the term as defined in the Attachment Evidence of Time.

“Delivery Method” means the method to deliver the invitation to participate in a Workflow Session.

“Design View” means the administrative user interface of Scrive eSign for the purpose of configuring the Workflow Settings.

“Evidence Attachments” means the attachments with additional evidence inserted into the Final PDF as explained in section 8, the attachments are Evidence Quality of Scrive E-Signed Documents, Service Description, Evidence Quality Framework, Evidence Log, Evidence of Intent, Evidence of Time and Digital Signature Documentation.

“Evidence Material” means the Final PDF including the inserted Evidence Attachments. 

“Evidence Package” means the Evidence Material sealed with a digital signature.

“Field Data” means data associated with text fields, checkboxes, radio buttons and signature boxes in the Main Document.

“Final PDF” means the final Main Document after all Signatories have signed, including Field Data rendered with the placements defined by the Author in the Workflow Settings.

“Initiator” means the person that initiates Workflow Execution.

“Initiated Workflow” means a set of Workflow Settings where Workflow Execution has been initiated.

“Integrated System” means a system that communicates with Scrive eSign via the Scrive API.

“Main Document” means the document that is displayed in the Design View and Sign View and is possible to edit with Field Data.

“Party” or “Parties” means persons participating in the Workflow Execution.

“Role” means the Role of a Party during a Workflow Session.

“Scrive API” means the application programming interface of Scrive eSign.

“Sign Material” means the material being reviewed, signed and completed by the Parties during Workflow Execution, including a) the Main Document, b) Attachments and c) Field Data.

“Sign View” means the graphic user interface in Scrive eSign’s web based interface, for the Parties to review and for Signatories to sign the Sign Material.

“Signatory” means a person that has been defined to sign the Sign Material in the Sign View during a Session.

“Signature Confirmation Section” is the final section where the Signatory is asked if they are sure that they wish to sign the document.

“Signature Drawing Modal” is the modal where the Signatory is asked to draw or type their signature.

“Template Workflow” means Workflow Settings saved by an Author for later reuse. “Transaction Logs” means database logs in Scrive eSign, including records of the Signatories activities in Scrive eSign.

“User” is a person or a group of persons with an account in Scrive eSign which is linking to a verified email address.

“Viewer” means a person that has been defined to only have access to view the Sign Material in the Workflow Session.

“Workflow Execution” means when Scrive eSign guides the Parties through Workflow Sessions as configured in the Workflow Settings.

“Workflow Session” means a set of activities defined for a Party to execute the assigned Role. A Party can be assigned multiple Workflow Sessions.

“Workflow Settings” means any combination of settings in section 3 defining how the Parties can interact with the Sign Material during Workflow Execution.

2. Purpose 

The purpose of this document is to explain how Scrive eSign worked at any given point in time to facilitate the full understanding of the process that generated the final Evidence Package. Each time Scrive eSign is updated with new features this document is also updated. The scope of the document is to describe the Scrive eSign system in full. Because it is possible to initiate Workflow Execution via API it is possible that parts of the e-signing workflow have happened outside of Scrive eSign. Because Scrive can only document features that are within our control, parts of a workflow may have happened outside the scope of this document.

3. Design the workflow (Author)

Workflow Settings are defined in the Design View by the Author. The features for designing the Workflow Settings are clustered in the Design View in three main sections. We describe the features in these sections according to the structure in the Design View.

3.1 Add Parties

3.1.1 Simple Workflow Session

Add a Workflow Session and add information about the Party participating in the Workflow Session. You can add an infinite number of Workflow Sessions. The minimum amount of Workflow Sessions is one.

3.1.2 Mass-signing Workflow Session

To replicate a Template Process multiple times with many separate Parties it is practicable to add the Parties in bulk. This feature enables adding a list of Parties to a Workflow Session as a CSV file. When initiating the process Scrive eSign will automatically replicate the process for every row in the CSV file and include the Party information of that row to that Workflow Session.

3.1.3 Invitation order

Select in what order the Parties shall receive the invitation to participate. Parties can receive the invitation in parallel, in sequence, or a combination of these.

3.1.4 Role

Define if the Party should be Signatory or Viewer.

3.1.5 Invitation method

Select how the Party shall receive the invitation to participate in the Workflow Session. The delivery methods available are a) email, b) SMS, c) email and SMS and d) in-person delivery or e) API.

		Email

		An email invitation is sent including a link to the Sign View.



		SMS

		An SMS is sent including a link to the Sign View.



		Email and SMS

		Both email and SMS delivery as described above.



		In-person

		No invitation is sent. The Initiator can give the Party access to the Sign View, by personally presenting it on a device selected by Initiator.



		API

		No invitation is sent. The Initiator can select to give access to the Sign View by sharing the URL or an Author can set up a workflow where the Party is redirected from a webpage hosted by the Author to the Sign View.





3.1.6 Authentication to view

Select what authentication should be required from a Signatory before accessing the Workflow Session to view the document. The alternatives are a) Swedish BankID, b) Norwegian BankID, c) Danish NemID or d) no additional authentication method.

3.1.7 Authentication to sign

Select what authentication method should be required from a Signatory. The alternatives are a) Swedish BankID, b) PIN verification by SMS or c) no additional authentication method.

3.1.8 Confirmation method

Select how the Party shall receive the confirmation that the document has been signed by all Parties and get access to the Evidence Package. The confirmation methods available are a) email, b) SMS, c) email and SMS and d) no delivery.

3.2 Place fields

3.2.1 Main Document upload

Upload the Main Document. Only PDFs are accepted for upload. 

3.2.2 Main Document removal

Remove the Main Document.

3.2.3 Text field

Drag and drop text fields into the document. Define the name of the text field (i.e. address, mobile and more) or select a predefined field, and define if it is a) mandatory for the Initiator, b) mandatory for Party completing the Workflow Session or c) optional. If left empty or editable during Workflow Execution, define what party can (if optional) or must (if mandatory) complete the text field during their Workflow Session. All information put into a text field will be printed onto the document. You can set the font size of the text field to a) small, b) normal, c) large or d) huge.

3.2.4 Checkbox

Drag and drop checkboxes into the document. Define the name of the checkbox (for traceability purposes), choose a checkbox size, and define if it is a) mandatory for the Initiator, b) mandatory for Party completing the Workflow Session or c) optional. If left empty or editable during Workflow Execution define what party can (if optional) or must (if mandatory) check the checkbox during their Workflow Session. The checkbox, empty or checked, will be printed onto the document.

3.2.5 Signature box

Drag and drop signature boxes into the document. Define the name of the signature box (for traceability purposes) and define if it is a) mandatory for the Party completing the Workflow Session or b) optional. If left empty or editable during Workflow Execution define what party can (if optional) or must (if mandatory) draw their signature during their Workflow Session. For some old browsers where JavaScript drawing doesn’t work, the Signatory can use their keyboard to type their signature with a name instead and a handwritten font will be used. The drawn or typed signature will be printed onto the document.

3.2.5 Radio buttons

Drag and drop radio button groups into the document. Define the name of the radio button group and the names of individual radio buttons (for traceability purposes), and choose a size for the radio buttons within the radio button group. It is mandatory for signing parties to select one of the radio button group options. The radio buttons, selected or not, will be printed onto the document.

3.3 Other settings

3.3.1 Add Attachment

The Author can upload documents to add as Attachments to the Main Document or delete previously uploaded Attachments. Only PDFs are accepted. The Author selects if the Attachment should be optional or mandatory to review. The Author selects if the Attachment should be merged with the main file or not.

3.3.2 Request Attachment

The Author can request that Parties are asked to upload documents during a Workflow Session, to add the documents as Attachments to the Main Document. The request is set per Party and an instruction text is required explaining what document is requested, requests can be made optional in which case the Party is not required to upload a document.

3.3.3 Main Document name

Name the Main Document. This is the name that will be communicated with the Parties throughout each Workflow Session. This will be the name of the Main Document in the Evidence Package.

3.3.4 Workflow Session language

Select in what language the Parties shall be guided throughout each Workflow Session. This will be the language of the text printed in the Verification Page.

3.3.5 Due date

Select the due date for the Signatories to sign. After the due date has passed the Signatories can no longer sign.

3.3.6 Automatic reminder

Select at what date an automatic reminder to sign shall be sent to the Signatories that haven’t yet signed.

3.3.7 Personal invitation message

Write a personal message that the Parties will receive when invited via email to participate in the Workflow Execution.

3.3.8 Personal confirmation message

Write a personal message that the Parties will receive via email when the document has been signed.

3.3.9 Edit Sign View UI

Adjust the UI in the Sign View. The following UI features can be added or removed a) header including logo and contact details, b) download PDF c) the button used in the Sign View to reject to sign, d) option to reply with a message, and e) footer.

3.4 Save as template workflow

The Workflow Settings in Design View can be saved as a Template Workflow for later Workflow Execution a single time (save as draft) or multiple times (save as template).

3.5 Settings available via API only

3.5.1 Set highlighting

It is possible, via the API, to enable highlighting in the Sign View for selected Signatories. Highlighting is the digital equivalent of a yellow mark on paper to emphasize something on the document. Highlights can be made by the selected Signatories, and cleared page-by-page, until they have signed the document, after which no more changes can be made. 

3.5.2 Field editable by Signatory

It is possible, via the API, to allow selected Signatories to change the value of certain fields, even if they were pre-filled by the Document Author. This is currently only available for email and mobile field types. The aim of this setting is to allow Signatories to update their email or mobile number, when the value set by the Document Author may be incorrect or outdated.

4. Initiate the workflow (Initiator)

A Workflow Execution needs to be started by an Initiator. This section describes the features which the Initiator can use to initiate the Workflow Execution. The Initiator may initiate the Workflow Execution in any of the following ways:

		start as Author and define the Workflow Settings in the graphic user interface of the Design View or an Integrated System, or programmatically through the Scrive API, and then initiate the Workflow Execution, or

		start as Initiator only and select a Template Workflow to initiate the Workflow Execution, or

		start as Author and select a Template Workflow to edit by any of the procedures for defining the Workflow Settings described in bullet a and then, after editing as Author, initiate the Workflow Execution.



4.1 Initiate Workflow Execution from Design View

After a Main Document has been uploaded and no mandatory information is missing it is possible to initiate Workflow Execution by clicking a button to start. When having clicked the button a modal is displayed and depending on the Workflow Settings different activities will be required from the Initiator to initiate Workflow Execution.

		Initiator role

		Sign order

		Instruction in modal



		Signatory

		Sign first

		Prompts to sign first before inviting others



		Signatory

		Sign second or later

		Prompts to invite others



		Viewer

		-

		Prompts to invite others





4.2 Initiate Workflow Execution from Template Workflow

Template Workflows can be accessed either via the Scrive eSign graphic user interface or via API. The following sections will describe how access can be done via the graphic user interface of Scrive eSign. In principle the same actions can be performed via the API.

4.2.1 List of Template Workflows

By logging in to his Scrive eSign account the Initiator can access a list of Template workflows from where it can initiate Workflow Execution. In the list of Template Workflows each Template Workflow is displayed in a list including name of the Template Workflow, time of latest change to Template Workflow, Delivery Method(s) and sharing status. In the template list view it is possible to do free text search on metadata to find Template Workflows.

4.2.2 Select to edit Template Workflow or directly initiate Workflow Execution

By clicking the name of a draft or template in the list of Template Workflows, different options will be made available depending on the Workflow Settings of the Template Workflow.

		Author/Not Author

		Locked from editing

		In-person delivery

		Options for next step



		Author

		Yes/No

		Yes

		Option to a) edit Workflow Settings or b) initiate signing on the device directly.



		Author

		Yes/No

		No

		Option to a) edit Workflow Settings or b) send for signature directly.



		Not Author

		Yes

		Yes

		Option to initiate signing on the device directly.



		Not Author

		No

		Yes

		Option to a) edit Workflow Settings or b) initiate signing on the device directly.



		Not Author

		Yes

		No

		Option to send for signature directly.





5. Administer the Workflow Execution (User)

The document view is the administrative counterpart of the Sign View. Here the User can review the Main Document, Attachments, Parties and progress history and also administer the Workflow Execution.

5.1 Progress history

The Workflow Session progress of each Signatory can be tracked in the progress history section. Each important event is listed with a status icon, time, Party and an explanatory text. Below is a list of the statuses used.

		Progress status

		Explanation



		Initiated signing

		The Initiator initiated the signing process.



		Email sent

		The invitation to access Sign View was sent via email.



		SMS sent

		The invitation to access Sign View was sent via SMS.



		Undelivered

		The external email or SMS system has reported that it could not deliver the email or SMS.



		Delivered

		The external email or SMS system has reported that it has delivered the email or SMS.



		Email opened 

		The external email system has reported that the email has been opened.



		Accessed view to authenticate

		The party opened the view to verify their identity before viewing the document.



		Authentication success

		The Party verified their identity with [AUTHENTICATION METHOD] to access the document.



		Reviewed online

		Opened the document online.



		Signed

		The button to complete signing was clicked in the Signature Confirmation Section or, if BankID was required to sign, the signing process was completed successfully in the BankID application.



		Rejected

		The button to reject signing was clicked in the final rejection section.



		Timed-out

		The due date for signing as set in the Workflow Settings passed and the document can’t be signed.



		Due date prolonged

		The Initiator prolonged the signing due date.



		Process cancelled

		The Initiator cancelled the signing process, the document can no longer be signed.



		Process edited

		The Workflow Process was edited in the Design View.



		Sealed

		Scrive eSign sealed the final PDF with a digital signature.



		Extended

		Scrive eSign sealed the Evidence Package (as defined in the Service Description) with a keyless digital signature.





5.2 Withdraw invitation

To withdraw an invitation to sign an Initiated Workflow, press the button to withdraw. The invitation to sign the selected Initiated Workflow will be withdrawn and they will no longer be possible to sign. If a Signatory clicks an invitation link to a withdrawn document they will land in a landing page with an instruction that the Workflow Execution has been cancelled.

5.3 Extend due date

If the due date to sign passed without all Signatories having signed the Initiator can extend the due date by pressing “extend due date”. The date is extended by as many days as are determined by the Initiator.

5.4 Restart document

If the document was cancelled or the due date passed the Initiator can select to restart the Workflow Execution by pressing the button to restart the Workflow Execution. The Initiator is then redirected to the Design View where he can edit the Workflow Settings and initiate Workflow Execution again.

5.5 Start signing

If Delivery Method was set to in-person or API, then there is an option for the Initiator to initiate the next in-person Workflow Session directly from this view. By selecting “start signing” the Initiator will be redirected to the Sign View.

5.6 Download document

If the document has been signed it can be downloaded by the Initiator by pressing the button to download the document.

5.7 Send reminder

To remind a Signatory to sign, press the button to send reminder. A reminder will be sent to the Signatory using the initial invitation Delivery Method selected by the Author.

5.8 Send document again

To send a completed Evidence Package again to a Party, press the button to send the document again which is next to the Party’s information. A message including the document, will be sent to the Signatory using the initial confirmation Delivery Method selected by the Author.

5.9 Change of authentication to view and authentication to sign methods

As long as the recipient hasn’t signed the Initiator can change the authentication to view and the authentication to sign methods.

5.10 Bounce management

If the email or SMS could not be delivered, the Initiator is informed of the problem via an email with a link to the Document View where the Initiator can edit the email or mobile number. A bounce can occur for multiple reasons, typically due to a) entering the wrong email or mobile number, b) SPAM filter settings of the receiving system or c) the recipient’s systems are down.

5.11 Review Attachments

Below the displayed document there is a section with all attached Attachments. The user can view or download Attachments.

5.12 Review evidence attachments

Below the Attachments section there is a section with all evidence attachments. The user can review or download the evidence attachments.

6. Follow the workflow (Party)

Smooth Workflow Execution is dependent on a series of events as executed by the Parties in close interaction with Scrive eSign. This section will describe the different components enabling the Workflow Execution. The features are listed in the order as they appear to the Signatory either chronologically or in the graphic user interface from the top and going down. What features appear to the Signatory depend on the Workflow Settings.

6.1 Overview of Workflow Execution

Before we look at the components of the Workflow Execution it might be useful to get an overview of the different steps of Workflow Execution as experienced by the Signatories and the Viewers.

		Accessing the Sign View: the Party either a) receives an email or SMS with an invitation to sign electronically and a link to the Sign View or, b) accesses a device (tablet, desktop computer, smartphone or other) with the Sign View already opened or c) is redirected from an Integrated System to the Sign View. 

		If set by the Author, the Signatory is asked to authenticate before they can proceed.

		Reviewing the Sign Material: the Party views the displayed Sign View and a) can read instructions at the top to follow the guiding arrow, b) depending on the Workflow Settings enter or not enter Field Data into the document (such as text, signatures, checks in checkboxes, choosing a radio button group option) and view/append required and optional attachments and c) scroll through all document pages to reach the sign or reject section.

		When enabled for the current signatory, the Initiator can highlight anything within the document being signed in real-time. 

		Signing the Sign Material: the Signatory presses the next button to proceed to the next step and, depending on the Workflow Settings, one of these four scenarios follow;



		If the Signatory has not yet drawn their signature inside the document a section appears with instructions to confirm their intent by clicking a button with the text “Sign”, or

		If the Signatory has not yet drawn their signature inside the document a section appears with instructions that they will finalise the signing process by clicking the button with the text “Finish”, or

		If the Signatory is required to authenticate with PIN by SMS before they can sign they a) type or view their mobile number, b) receive an SMS with a PIN, c) type the PIN into a input field and d) confirm their intent by clicking a button with the text “sign”, or

		If the Signatory is required to sign with Swedish BankID they sign using the Swedish BankID app on the device they chose to sign with.



		Receiving confirmation after signing: after having completed one of the above signing scenarios a confirmation message is displayed to the Signatory that the Sign Material has been signed. Depending on the Workflow Settings, each Party either receives or doesn’t receive a confirmation message. If it was set for the Party to receive a confirmation message it is sent either a) by email and including the Evidence Package, b) by SMS and including a URL-link to access the document on the web in Scrive eSign, or c) both by email and SMS as described above.



The following sections are more detailed descriptions of the features enabling the workflow in the summary above.

6.2 Accessing the Sign View

This is the workflow guiding the Parties to access the Sign Material in the Sign View.

6.2.1 Invitation message

Scrive eSign will send an invitation email and/or SMS to the Party, in the order as defined by the Workflow Settings. The email and/or SMS will include a URL-link to a Sign View specific to that Workflow Session.

6.2.2 List of Initiated Workflows

Initiated Workflows with Workflow Sessions available for signing directly on the device are listed in a list accessible to Users. Each Initiated Workflow is displayed in a list with document name, last event, name of Initiator and names of all Parties. An icon determines if the Party is the Initiator of the Initiated Workflow or has been invited by another Initiator to participate. By selecting an Initiated Workflow from the list the User will initiate a Workflow Session and access the Sign View.

6.3 Authenticate to view

This is the part where the Signatory is required to authenticate themselves before they can proceed to view the Sign Material.

6.3.1 Authentication to view

The name of the Author and the document is displayed. Personal information that is required to understand who should authenticate their identity is presented. The Signatory initiates the authentication process. If the authentication is successful the Signatory is redirected to the Sign View to view the Sign Material.

6.4 Reviewing the Sign Material

This is the workflow guiding the Signatory when they are reviewing the Sign Material before signing.

6.4.1 Contact information

In the header the Initiators name and mobile (if available) is displayed for contact purposes.

6.4.2 Branded header

Adjustments can be made to a) company logotype, b) background color of header, c) text font, and d) text color. If no branding has been selected, the default is the Scrive logotype and colors. Author can remove the header and footer in the Design View before initiating Workflow Execution.

6.4.3 Other branded Sign View components

Components of the Sign View that can be branded are a) text font type of all text, b) color of the guiding arrow, c) color and text font of text in the guiding arrows, d) color of buttons, and e) color and text font of the text in the buttons. In the Sign View, confirmation page after signing, the signing invitation email and confirmation email there is a discrete ”Powered by Scrive” text.

6.4.4 Signing header

This header stays at the top of the SIgn View as the signatory scrolls through the Main Document to sign. The header includes a) the name of the document, b) a button to activate highlighting (learn more below), c) a button to zoom in the Main Document and d) a button to zoom out the Main Document. By clicking the highlight button, the highlighting functionality is enabled and the scrolling functionality is disabled. Thus, instead of scrolling when touching the screen the touch will result in a yellow highlighting color being painted to the Main Document where the finger points. Highlighting starts when a finger is put to, or a mouse is clicked above, the Main Document. Highlighting stops when the finger is lifted or the mouse is released. To initiate highlighting again the highlighting button in the header has to be pressed again. If the highlighting functionality has been applied to the Main Document in the current Workflow Session, a clear button will also be available in the signing header. The clear button will allow highlighting to be cleared from one document page at a time, and “clear mode” will be enabled until any highlighting has been cleared, or until the cancel button is clicked to cancel clear mode.

6.4.5 Review instruction

Below the header there is a) the person’s name and b) a brief instruction on how to proceed to sign the document. The purpose of the name is to decrease the risk that a person mistakenly signs in another Signatory’s name. If the name was not supplied before Initiator initiated Workflow Execution, then only the brief instruction is displayed.

6.4.6 Mandatory/optional explanation

Explanation of the difference in instruction color between actions that are mandatory and actions that are optional. This appears if the Workflow Session includes optional and mandatory actions.

6.4.7 Download PDF

Option to download the Main Document and Attachments as PDF. This option is either displayed or not depending on if the Author defined that it should be displayed during the Workflow Session.

6.4.8 Document display

PNGs of the Main Document are displayed in up to 1040 px width.

6.4.9 Guiding arrow

The guiding arrow will guide the Party through the steps set as mandatory by the Author. The arrow will guide the Party by pointing at the next mandatory step and blink.

6.4.10 Text fields

There can be empty text fields that are mandatory or optional to complete for the Party and pre-filled fields that can be editable.

6.4.11 Checkboxes

There can be unchecked checkboxes that are mandatory or optional for the Party and pre-checked checkboxes that can be de-checked. Checkboxes can be small, medium, or large, at the discretion of the author.

6.4.12 Radio buttons

There can be radio button groups comprising of two or more radio button options. The Party must select one of the radio buttons for each radio button group. Each radio button group can be small, medium, or large, at the discretion of the author.

6.4.13 Signature box

If signatures are requested from the Signatory then signature boxes are displayed as colored areas on top of the document. If the Author has defined the signature as mandatory, then the guiding arrow will point to the colored area after previous mandatory fields have been completed. When clicking a signature box a signing workflow is initiated. Read more about the signing workflow in section “6.6 Signing the Sign Material”.

6.4.14 About you section

If there are input fields that are mandatory to include in the transaction but have not been placed on top of the document by the Author they are displayed in the about you section. This section is not visible if there is no mandatory information that has not been placed on top of the document for input.

6.4.15 Attachments section

For each attachment that has been added to the document by the Author a section is displayed including the title of the attachment and a button to show the attachment. The attachment can be viewed by clicking the button to show the attachment, then the section expands and displays the attachment in full to the Signatory. If an attachment was selected by the Author to be mandatory to review in the Workflow Settings then a) a checkbox is available next to the title of the attachment and b) a text stating that the signatory confirms that they have read and understood the content of the attachment is available next to the checkbox. The checkbox with the instruction to confirm that the Signatory has read and understood the content of the attachment must be checked before the Signatory can sign.

6.4.16 Requested attachments section

This is where, if requested, the signatory is instructed to upload additional documents as attachments. The signatory can choose not to upload an optional attachment by checking a checkbox. If attachments have been added by previous signatories in the same process, those are visible to the current signatory for review. This section is not visible if there are no requests for attachments from the signatory.

6.4.17 Signatories section

This section includes a list of the Signatories, their signing progress and a) Full name,,  and b) if applicable information about the Signatory is displayed such as organisation, organisation number, ID number, mobile number and email.

6.4.18 Reject or sign section

This is the last section in the Sign View. This section includes a reject button and a next button. By clicking the reject button the Signatory will initiate the rejection workflow and by clicking the next button the Signatory will initiate the signing workflow. If the Author has determined in the Sign View Settings that the reject button shall not be displayed to the Signatory, only the next button will be displayed.

6.5 Rejecting to sign the Sign Material

This is the workflow guiding the Signatory when they are rejecting to sign the Sign Material.

6.5.1 Reject button

At the bottom of the Sign View the signatory can reject the signing via clicking on a reject button. This button is visible if the Author has not disabled it in the Workflow Settings.

6.5.2 Rejection section

If the option to allow a rejection message was chosen in the Workflow Settings, upon clicking the button to reject the Signatory will enter a section where the Signatory can reject and, if so desired, write a rejection message to the Initiator. If a rejection message is not allowed, the Signatory will be asked to confirm the rejection directly, without the possibility of writing a rejection message. If the Signatory confirms the rejection, the Workflow Execution is cancelled and the Main Document can no longer be signed by any other Signatory.

6.5.3 Rejection confirmation page

After a rejection the Signatory is redirected to a page confirming that the signing was rejected and, if a rejection message was created, that the rejection message was sent to the Initiator.

6.6 Signing the Sign Material

The signing workflow is the workflow guiding the Signatory when they are signing the Sign Material.

6.6.1 Signature Drawing Modal

After the signature box has been clicked by the Signatory, the Signature Drawing Modal is opened and the Signatory is instructed to sign. The Signatory can draw their signature on a touchscreen or with a mouse. Once the Signatory has drawn their signature in the Signature Drawing Modal, they can click a button to proceed. Once they have clicked the button to go to the next step the modal closes and the signatory is scrolled to the next step defined by the Workflow Settings. 

6.6.2 PIN by SMS authentication and Signature Confirmation Section

If the authentication was set to PIN by SMS, the Signatory is either a) prompted to type the mobile number they want to use for authentication or b) if the mobile number was prefilled by the Initiator they can only view the mobile number. After the signatory has filled their mobile mobile number or reviewed the one that was prefilled by the Initiator and clicked to send the SMS, the Signature Confirmation Section appears with a) an input field for the PIN, b) a text if they wish to sign and let Scrive eSign register their signature and c) a button to confirm the PIN and complete the signing process. After the correct PIN has been supplied and the Signatory has confirmed that they wish to sign , the signature is registered and the Signature Registration Section is displayed.

6.6.3 Swedish BankID authentication and Signature Confirmation Section

If the authentication was set to Swedish BankID, the Signatory is either a) prompted to type the ID number they want to use for authentication, or b) if the ID number was prefilled by the Initiator this is already prefilled and not editable. After the signatory has a) filled their ID number or reviewed the one that was prefilled by the Initiator and b) clicked to initiate the authentication with Swedish BankID, the Signatory authenticates within the Swedish BankID application. When the authentication is completed in the Swedish BankID application, Scrive eSign registers the signature. 

6.6.4 Signature Confirmation Section

If the authentication was neither set to Swedish BankID nor PIN by SMS then the Signature Confirmation Section asks the Signatory if they wish to either “sign” (if no signature was drawn in the document using the Signature Drawing Modal) or “finish” (if a signature was drawn in the document using the Signature Drawing Modal) and let Scrive eSign register their signature. Once the Signatory has confirmed that they wish to sign or finish the signing process, the signature is registered and the Signature Registration Section is displayed.

6.7 Receiving the confirmation after signing

This is the workflow guiding the Signatory after they have signed the Sign Material.

6.7.1 Signature Registration Section

After the Signatory has confirmed their signature in the Signature Confirmation Section, the Signatory is redirected to the Signature Registration Section. The Signature Registration Section instructs the Signatory that their signature is being registered by Scrive eSign.

6.7.2 Signature confirmation page

After Scrive eSign has completed registering the signature of the Signatory, the Signatory is either redirected to:

		a custom confirmation page. Scrive does not regulate the custom confirmation page other than requiring that the confirmation page should not be misleading to the Signatory, thus it can include any information.

		the Scrive eSign standard confirmation page. The standard confirmation page includes information that the Signatory’s signature has been registered. If the Author had set that Scrive eSign should send an outgoing confirmation message, then the Signatory is also informed that an outgoing confirmation message was sent to the Signatory or that, if there are more Signatories to sign the document, an outgoing confirmation message will be sent to the Signatory after all Signatories have signed.

		the Signing Handover Interface, where a button is displayed leading to the Workflow Session for that next Signatory. This happens if there are other Signatories in line to sign after the Signatory that just signed, and the Delivery Method was set to in-person for any of those Signatories.



6.7.3 Signature confirmation message

If Author set that an outgoing confirmation message should be sent to the Signatory, a confirmation message is sent either via SMS, email or both. The confirmation message includes information that the document has now been signed by all Signatories. The email also includes an original of the Evidence Package and the SMS includes a link to access the Evidence Package online. If the Evidence Package is over 10MB Scrive eSign will not include the Evidence Package in the confirmation email and instead an instruction and a link to access the document will be supplied. If the Author set that a custom confirmation message shall be included in the outgoing confirmation message, the custom confirmation message set by the Author is included after the standard confirmation message texts.

7. Evidence collection

During the Workflow Execution Scrive eSign is collecting evidence to include into the Evidence Package.

7.1 Collecting missing Sign Material

At any time during the Workflow Execution, Scrive eSign presents the Sign Material in its current state in the Sign View meaning that it displays a) images of each page of the Main Document, b) links to all Attachments and c) renders all currently defined Field Data on the pages of the Main Document using the placements specified by the Author. As the process advances, the Sign Material is collected and produced through the following process:

		The Author uploads the initial Sign Material into Scrive eSign, consisting of the Main document, Author Attachments and initial Field Data.

		The Signatories will perform a review of the Sign Material in the Sign View. Depending on the Workflow Settings the Signatory can be asked to upload Signatory Attachments and add more Field Data, so that the Sign Material is completed. This step is reiterated until all Signatories have signed. 

		When the last Signatory has signed, the Sign Material has become fully completed and is locked from further modifications.



7.2 Producing the Transaction Logs

Scrive eSign executes the following activities to produce the Transaction Logs:

		Record as many as possible of the Signatories’ activities in Scrive eSign during Workflow Execution

		Record screenshots of the confirmation after the Signatories have signed through Scrive eSign

		Record system information of the Signatories’ client system

		Record system time of the Signatories’ activities in Scrive eSign



This section will explain the different procedures for recording the Transaction Logs as listed above.

7.2.1 Recording Signatories’ activities in Scrive eSign

Scrive eSign records events when the Signatory has interacted with Scrive eSign during Workflow Execution. The activities in Scrive eSign that are recorded are listed below. Coordinates X=0, Y=0 is the top-left corner of the page, X=1, Y=1 is the bottom-right corner.

		Sample event (as printed in the Evidence Log)

		Event explanation



		Scrive eSign sealed the Evidence Package (as defined in the Service Description) with a keyless digital signature.

		See section 8.1.11.



		Scrive eSign sealed the final PDF with a digital signature.

		See section 8.1.10 and 8.1.12.



		Scrive eSign prepared the final PDF, including evidence collected by Scrive eSign, before sealing with a digital signature.

		See sections 8.1.1 – 8.1.9 



		The party [NAME OF PERSON] ([UNIQUE IDENTIFIER]) verified their identity with [AUTHENTICATION METHOD] to access the document.

Data returned from the [AUTHENTICATION METHOD]:

Name: [NAMED RETURNED]
ID number: [ID NUMBER RETURNED]


Signature: [SIGNATURE RETURNED]
Online Certificate Status Protocol (OCSP) Response: [OCSP RETURNED]

		See section 6.3.1.



		Scrive eSign sent an automatic reminder to sign using [DELIVERY METHOD] to [EMAIL@EXAMPLE.COM and 012-34 56 78] at the request of the user [NAME OF USER] ([UNIQUE IDENTIFIER]).

		See section 3.3.6.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) withdrew the invitation to sign and Scrive eSign disabled the possibility to sign for all parties.

		See sections 5.2.



		The user [NAME OF USER ([UNIQUE IDENTIFIER]] changed authentication for [NAME OF PARTY (UNIQUE IDENTIFIER)] from [OLD AUTHENTICATION METHOD] to [NEW AUTHENTICATION METHOD].

		See section 5.9.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) changed the email address for the party from [BAD@EXAMPLE.COM] to [GOOD@EXAMPLE.COM].

		See section 5.10.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) changed the mobile number for the party from [BAD-12 34 56] to [GOOD-12 34 56].  

		See section 5.10.



		Scrive eSign locked the document from further modifications by the parties.

		See section 7.1 step 3.



		The signatory [NAME OF SIGNATORY] checked the checkbox “[EXAMPLE ATTACHMENT NAME]”. The text next to the checkbox was “[ACCEPT ATTACHMENT CONDITIONS TEXT]”.

		See sections 3.3.1 and 6.4.15.

[ACCEPT ATTACHMENT CONDITIONS TEXT] is the text that was visible to the signatory and depends on the document’s language setting. In English it is "I have read and accepted the content of the attachment [EXAMPLE ATTACHMENT NAME]".



		The party [NAME OF PARTY] ([UNIQUE IDENTIFIER]) deleted the attachment [ATTACHMENT NAME] previously uploaded by the party [NAME OF PARTY] ([UNIQUE IDENTIFIER]).

		See sections 3.3.2 and 6.4.16.



		Due to a system error Scrive eSign failed to finalise the Evidence Package (as defined in the Service Description) before sealing with a digital signature.

		Sometimes the system may fail to produce the Evidence Package as described in sections 8.1 – 8.3. This event is extremely rare.



		Scrive eSign’s external email delivery system reported that the invitation to [sign/review] the document sent via email to [PARTY@EXAMPLE.COM] was delivered.

		See sections 3.1.4 and 5.1.



		Scrive eSign’s external SMS delivery system reported that the invitation to [sign/review] the document sent via SMS to [012-34 56 78] was delivered.

		See sections 3.1.4 and 5.1.



		Scrive eSign sent an invitation to [sign/review] the document via [delivery method] to [PARTY@EXAMPLE.COM and/or 012-34 56 78]. The invitation included a link that when clicked lead to Scrive eSign’s online interface to [sign/review] documents. The invitation contained the following message: <BR/> <i>This is an example message text.</i>

		See sections 3.1.4, 3.3.7 and 5.1.



		Scrive eSign’s external email delivery system reported that the invitation sent via email to [PARTY@EXAMPLE.COM] could not be delivered and continued attempts were cancelled.

		See section 5.1.



		Scrive eSign’s external SMS delivery system reported that the invitation sent via SMS to [012-34 56 78] could not be delivered and continued attempts were cancelled.

		See section 5.1.



		Scrive eSign’s external email delivery system reported that the invitation sent to [PARTY@EXAMPLE.COM]  was opened.

		See section 5.1.



		The initiator [NAME OF INITIATOR] ([UNIQUE IDENTIFIER]) initiated the signing workflow and Scrive eSign a) locked the signing workflow from further editing, b) set the signing workflow language to [EXAMPLE LANGUAGE: ENGLISH], c) set the signing due date to [EXAMPLE DATE: 2013-01-01 00:00:00 UTC], d) set the time zone to [EXAMPLE TIME ZONE: CET] and e) initiated the signing workflow.

		See section 4.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) prolonged the signing due date.

		See section 5.3.



		The signatory [NAME OF SIGNATORY] ([UNIQUE IDENTIFIER]) rejected the invitation to sign and Scrive eSign disabled the possibility to sign for all parties. The rejection message from the signatory [NAME OF SIGNATORY] ([UNIQUE IDENTIFIER]) was: <BR/> <i>This is an example message text.</i>

		See section 6.5.2.



		Scrive eSign sent a reminder to [review/sign] via [delivery method] to [SIGNATORY@EXAMPLE.COM and/or MOBILE NUMBER] at the request of the user [NAME OF USER] ([UNIQUE IDENTIFIER]). The reminder message from the user [NAME OF USER] ([UNIQUE IDENTIFIER]) was: <BR/> <i>This is an example message text.</i>

		See sections 9.1.4 and 5.7.



		Scrive eSign’s administrator ([ADMIN@EXAMPLE.COM]), a person authorised to administer Scrive eSign, requested preparation of the Evidence Package.

		In the rare event of failure there is a safety feature in Scrive eSign where an authorised person at Scrive can ask the system to try to reseal the Evidence Package.



		The user [NAME OF USER] ([UNIQUE IDENTIFIER]) edited the signing workflow in Scrive eSign’s interface to design signing workflows.

		See section 5.4.



		The SMS with the PIN was delivered to [MOBILE NUMBER] for the signatory [NAME OF SIGNATORY (UNIQUE IDENTIFIER)] to use for authentication.

		See section 6.6.2.



		An SMS with a PIN was sent to [MOBILE NUMBER] for the signatory [NAME OF SIGNATORY (UNIQUE IDENTIFIER)] to use for authentication.

		See section 6.6.2.



		The signatory [NAME OF SIGNATORY] ([UNIQUE IDENTIFIER]) uploaded the attachment [EXAMPLE ATTACHMENT NAME] requested by the workflow author. The request had the following description: <BR/> <i>This is an example description.</i>

		See sections 3.3.2 and 6.4.16.



		The signatory [NAME OF SIGNATORY] checked the checkbox “[EXAMPLE ATTACHMENT NAME]”. The text next to the checkbox was “[NOTHING TO UPLOAD TEXT]”.

		See sections 3.3.2 and 6.4.16.

[NOTHING TO UPLOAD TEXT] is the text that was visible to the signatory and depends on the document’s language setting. In English it is "Nothing to upload".



		The signatory [NAME OF SIGNATORY ([UNIQUE IDENTIFIER]) signed the 

document using PIN by SMS as authentication method. The PIN was sent to [MOBILE NUMBER].

		See section 6.6.2.



		The document was signed by [NAME OF SIGNATORY ([UNIQUE IDENTIFIER]) using [AUTHENTICATION METHOD] as authentication method. 


The text signed in the [AUTHENTICATION METHOD] client was:


$signed_text$

Data returned from the  [AUTHENTICATION METHOD]:

  

Name: [NAMED RETURNED]

ID number: [ID NUMBER RETURNED]

Signature: [SIGNATURE RETURNED]

Online Certificate Status Protocol (OCSP) Response: [OCSP RETURNED]

		See section 6.6.3.



		The signatory [NAME OF SIGNATORY ([UNIQUE IDENTIFIER]) signed the document.

		See section 6.7.1.



		The due date for signing the document passed. Scrive eSign disabled the possibility to sign for all parties.

		See section 3.3.5.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) [CHECKED or UNCHECKED] the checkbox [NAME OF CHECKBOX]. The checkbox's placement in the Main Document: 

Page     X           Y

1            0.123   0.420

		See sections 3.2.4 and 6.4.10.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) selected the radio button "[NAME OF RADIO BUTTON]" in radio group "[NAME OF RADIO GROUP]". Possible options were: [LIST OF ALL RADIO BUTTON NAMES IN RADIO GROUP]. The radio buttons placement in the Main Document:

Page     X           Y

1            0.123   0.128

1            0.123   0.142

		See sections 3.2.5 and 6.4.12.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) signed in the signature box [NAME OF BOX]. The box's placement in the Main Document:

Page     X           Y

1            0.123   0.420

		See sections 3.2.5, 6.4.13 (or 6.4.18 if signature box was not placed) and 6.5.11.



		The signatory [NAME OF PERSON] ([UNIQUE IDENTIFIER]) changed the text in the text field [NAME OF FIELD] from [PREVIOUS VALUE] to [NEW VALUE]. The field's placement in the Main Document: 

Page     X           Y

1            0.123   0.420

		See sections 3.2.3 and 6.4.9 (or 6.4.14 if text field was not placed).



		The party  [NAME OF PERSON] ([UNIQUE IDENTIFIER]) opened the view to verify their identity before viewing the document.

		See section 6.3.1.



		The party [NAME OF PERSON] ([UNIQUE IDENTIFIER]) opened the document in Scrive eSign’s online interface to [review/sign] documents.

		See section 6.2.1.



		Highlighting was added to page 3 while [NAME OF PERSON] was viewing.

		See sections 3.5.1 and 6.4.4. 



		Highlighting was removed from page 3 while [NAME OF PERSON] was viewing.

		See sections 3.5.1 and 6.4.4. 





7.2.2 Generating images of the confirmation after Signatories signed

To sign through Scrive eSign the Signatory is asked to confirm the signature and after the Signatory has confirmed their signature a confirmation message is displayed. Scrive eSign will generate an image of the Signatories’ browser environment including the confirmation message in the foreground and the Main Document and Field Data in the background.

The technology for generating an image of the Signatories’ browser environment is not perfect. Therefore, as a safeguard in the event that the image of the Signatories’ browser cannot be generated correctly, Scrive eSign will at each Planned Production Upgrade, generate images of a reference browser environment including the confirmation message in the foreground and a demo Main Document and Field Data in the background. The purpose of the images is to serve as a reference to display how the images of the Signatories’ browser environment should have looked like if the image generation would have been generated correctly.

7.2.3 Recording Signatories’ system information

Scrive eSign records information of the system that the Signatories use at each system event generated by the Signatory. The information that is recorded is:

		IP address



7.2.4 Record the time of each event in Scrive eSign relating to a Signatory’s activity

At the time of an event triggered by a Signatories’ interaction with Scrive eSign, Scrive eSign will log the following information:  

		The time of Scrive eSign servers at the time of the Signatories’ activity 

		The time of the latest Clock Error Sample

		The clock error at the latest Clock Error Sample



7.3 Recording clock error

The time of Scrive eSign servers is controlled using NTP and the servers communicate indirectly with servers equipped with reference clocks whose purpose is to define reference time. Each hour Scrive eSign estimates the error of the clocks of its servers compared to reference time and the estimated error is measured in milliseconds (the “Clock Error Sample” or “CES”). The purpose of the Clock Error Sample is to produce data that can be used in a statistical model to evaluate the accuracy of Scrive eSign servers’ clock at the point of each logged event.

More about the Clock Error Sample and measurement of time in Scrive eSign is explained in the Appendix 4 Evidence of Time.

8. Evidence Package generation

8.1 Preparing the Evidence Package

Once all Signatories have signed electronically, Scrive eSign will execute the following actions to produce the Evidence Material:

		Prepare the Final PDF.

		Append the Verification Page as an additional page to the Final PDF.

		Append the Evidence Quality of Scrive E-signed Documents as an attachments inside the Final PDF.

		Append the Evidence Quality Framework as an attachment inside the Final PDF.

		Append the Service Description as an attachment inside the Final PDF.

		Append the Evidence Log as an attachment inside the Final PDF.

		Append the Evidence of Time as an attachment inside the Final PDF.

		Append the Evidence of Intent as an attachment inside the Final PDF.

		Append the Digital Signature Documentation as an attachment inside the Final PDF.



Once the Evidence Material has been produced Scrive eSign will execute the following actions to secure the integrity of the Evidence Material and thereby produce the final Evidence Package:

		Seal the material in steps 1-9 with a digital signature.

		Seal the material in steps 1-10 with a keyless digital signature (not performed if PAdES digital sealing is used).



A detailed description of the steps 1-11 follows below.

8.1.1 Prepare a Final PDF (step 1)

The Final PDF is prepared by inserting all the pages from the original Main Document, and subsequently all the Field Data is rendered using the placements defined by the Author in the Workflow Settings. If the Author defined that Attachments should be Merged with the Main Document they are added as pages to the Main Document. If the Author defined that Attachments should not be Merged with the Main Document the attachment is hashed using SHA-256. The hash can be found in the Evidence Log. Attachments that are not merged with the Main Documents are not digitally sealed. By comparing the computed hash (the output from execution of the algorithm SHA-256) to a known and expected hash value (the value in the Evidence Log), it’s possible to determine the Attachments’ integrity.

8.1.2 Append the Verification Page (step 2)

The Verification Page is one or several pages appended at the end of the Final PDF and it contains the following information:

		Transaction ID intended for support purposes.

		Information about the Main Document including name, number of pages and by whom it was submitted.

		Information about the each Attachment, including name, number of pages, if it was merged with the Main Document or not and by whom it was submitted.

		Information about the Initiator and each Signatory. 

		Activity history of each Signatory in Scrive eSign during Workflow Execution, including a brief description of the activity, the time of the activity and the IP address.

		A Scrive seal.



At the end of the Verification Page there is brief documentation describing what the Verification Page is. The documentation is intended to give the reader all the information necessary in order to understand:

		The nature of the document (an Evidence Package issued by Scrive).

		That additional documentation about the Evidence Package can be found in the Attachments.

		Where to verify the integrity of the document (https://www.scrive.com/verify).



The purpose of the Verification Page is to make the most important metadata about the Workflow Execution easily accessible.

8.1.3 Append the Evidence Quality of Scrive E-signed Documents (step 3)

The Evidence Quality of Scrive E-signed Documents is a brief introduction to the Evidence Package. The purpose of the document is to serve as an executive summary and help with the understanding of the Evidence Package without having to read through all the documentation. 

8.1.4 Append the Evidence Quality Framework (step 4)

The Evidence Quality Framework explains the legal aspects of digital evidence quality. The purpose of this document is to set a framework for the understanding of digital evidence quality and explain how the Evidence Package relates to such framework.

8.1.5 Append the Service Description (step 5)

The Service Description is this document and is a complete functional specification of Scrive eSign. The Scrive team maintains the following process to keep the Service Description up to date:

		A new version of Scrive eSign has been developed and the staging environment has been updated with the new version. The staging environment is the servers where the final testing of a new version of Scrive eSign is conducted before it is released to all customers. If the new version of Scrive eSign includes new features or substantial adjustments to existing features the Service Description is updated by the Scrive eSign product owner to include the changes made. The Scrive eSign product owner is the person that plans and manages the development of Scrive eSign.

		While on staging the changes to the Service Description is reviewed and corrected by the Scrive legal counsel in dialogue with the Scrive eSign product owner. 

		Once all text changes have been agreed by the Scrive eSign product owner and the Scrive legal counsel, the updated Service Description is to be included with the next updates to Scrive eSign. 



The purpose of the document is to serve as a reference for anyone trying to understand the Evidence Package and its different components.

8.1.6 Append the Evidence Log (step 6)

The Evidence Log includes all Transaction Logs printed in human readable text including a) the Signatories’ activities in Scrive eSign during Workflow Execution, b) all system information of the Signatories, and c) the UTC timestamp created at the moment of each Signatories’ activity.

The purpose of the Evidence Log is to make all collected metadata about the Workflow Execution accessible outside of Scrive eSign and thus independently of Scrive. 

8.1.7 Append the Evidence of Time (step 7)

The Evidence of Time includes a detailed documentation about a) how the time of the servers of Scrive eSign is measured and synchronised with trusted sources of time, b) a mathematical algorithm to calculate the probability of time deviation above certain time intervals and c) the measurements required to insert into the mathematical algorithm, including the last 1000 samples of the servers time deviation and their distribution.

The purpose of the Evidence of Time is to explain how Scrive eSign measures time and

provide a mathematical algorithm by which it is possible to calculate the probability of

the error of the time stamps recorded by Scrive eSign.

8.1.8 Append the Evidence of Intent (step 8)

The Evidence of Intent includes the images of the Signatories browser environment generated by Scrive eSign when the Signatory has signed and is displayed with a confirmation thereof. Additionally the Evidence of Intent also includes the reference images generated by Scrive eSign at each Planned Production Upgrade.

The purpose of the Evidence of Intent is to secure a) evidence of intent to sign and b) evidence of what Sign Material there was intent to sign, to avoid such rhetoric as exemplified by the example with the blue elephant and the pink sheep.

8.1.9 Append the Digital Signature Documentation (step 9)

The Digital Signature Documentation contains an algorithm for how to prove the document’s integrity mathematically. The document integrity can be tested mathematically with the help of a) the Digital Signature Documentation, b) a code published in the Financial Times after the date of sealing the document with the digital signature (step 10) and c) a keyless digital signature has been applied to the document after the date of publishing the code in the Financial Times (step 11). This document does require technical knowledge to be useful.

The purpose of the Digital Signature Documentation is to explain how the integrity of the Evidence Package can be verified independently of Scrive or any other third party. Note that the Digital Signature Documentation is not intended as the primary method for proving the document’s integrity. The use of the Digital Signature Documentation is intended as a last resort after which all other methods of verifying the integrity have failed. To clarify, the intended order for verifying the integrity of a document is:

		Scrive provides the primary method for verifying the integrity of a signature at https://www.scrive.com/verify. Here the document owner can upload the document and get an automated validation of the document integrity. This method does not require any technical knowledge to be useful.

		If this primary method for some reason fails to perform the verification of integrity then the digital signature provider, Guardtime (http://www.guardtime.com), can be contacted directly for verification. This second method also does not require any technical knowledge to be useful.

		Finally, if both previous methods have failed, the Digital Signature Documentation can be used to mathematically verify the document integrity.



8.1.10 Append the Digital Signature (step 10)

When the steps 1-9 have been performed the document is sealed with a digital signature from Guardtime to produce the complete Evidence Package (steps 1-10).

The purpose of the Digital Signature is to be able to prove the integrity of the Evidence Package with the help of Guardtime. Additionally the digital signature also has a function of a strong timestamp useful as evidence of time at the point of sealing the document. Learn more about this in the Digital Signature Documentation.

8.1.11 Append the Keyless Digital Signature (step 11)

Around the 20th each month Guardtime will make an updated Keyless Digital Signature available. Scrive eSign will apply the updated Keyless Digital Signatures on Evidence Packages that were produced by Scrive eSign 40 days after the initial signing.

The purpose of the Keyless Digital Signature, is that the integrity of the Evidence Package can be verified mathematically and independently of Scrive, Guardtime or any other third party, only relying on public information. Additionally, the verification will provide irrefutable evidence about when the timestamp in step 10 was generated. Learn more about this in the Digital Signature Documentation.

8.1.12 PAdES digital signature (optional to Steps 10 and 11)

The PAdES digital signature secures that the document can not be tampered without breaking the signature. In addition, the following are appended to the document as part of PAdES digital signature: 

		A URL to a Certificate Revocation List is appended that can be read to assure that the certificate is not in a revoked state at the time of signing of the document. 

		An OCSP (online certificate status protocol) is embedded to check the revocation status of the certificate. 

		A TimeStamp is added at the time of signing to ensure two things; that the signature was valid at the time of signing; and (ii) that the signature remains valid over time. 



9. Document administration

Scrive eSign has a basic document management system. This system is described in this section.

9.1 Document list

9.1.1 List view

Initiated Workflows and Evidence Packages from completed workflows are displayed in a list with progress status, time of latest event, name of Initiated Workflow, Initiator, Parties and Delivery Method(s).

9.1.2 Learn more and manage workflow

By clicking the name of an Initiated Workflow, the User is redirected to the Document View where there is more information about the workflow progress and options to manage the workflow.

9.1.3 Mass-withdraw invitations

To withdraw an invitation to sign an Initiated Workflow, select Initiated Workflows by checking the checkboxes on the side and press “withdraw”. The invitation to sign the selected Initiated Workflows will be withdrawn and they will no longer be possible to sign. If a Signatory clicks an invitation link to a withdrawn document they will land in a landing page with an instruction that the Workflow Execution has been cancelled.

9.1.4 Send mass-reminder

To remind Signatories of an Initiated Workflow to sign, select by checking the checkboxes on the side and press “send reminder”. The reminder to sign the selected Initiated Workflows will be sent to all the Signatories that haven’t signed using the Delivery Method as initially selected by the Author. If a specific sign order has been defined the reminder will only be sent to the next Signatory in line for signing.

9.1.5 Delete

To delete an Initiated Workflow or Evidence Package from the list view, select by checking the checkboxes on the side and press delete. Initiated Workflows that are deleted will also automatically be withdrawn.

9.1.6 Filter and search

Filter documents based on workflow progress status, initiator and/or date. Search the list of Template Workflows with free text search. Matches will be provided for all free text data.

9.1.7 Download all documents

Select what documents to download and download a zip-file including the PDFs of the selected documents. The Main Document from Initiated Workflows will be downloaded in its current state and finalised documents will be downloaded as completed Evidence Packages.

9.1.8 Download metadata as CSV

By selecting this option metadata from all transactions will be downloaded as CSV. The metadata includes information about each Party and the most important activities of the Party during Workflow Execution.

9.2 Template Workflow editing list

9.2.1 List view

Template Workflows are displayed in a list time of latest change, name of Template Workflow, Initiator, Parties and Delivery Method(s). Deleted Template Workflows are deleted instantaneously.

9.2.2 Filter and search

Search the list of Template Workflows with free text search.

9.2.3 Delete

To delete a Template Workflow from the list view, select one or multiple templates by checking the checkboxes on the side and press delete.

9.2.4 Share

To share a Template Workflow in the list view with other Users in the same organisation, select one or multiple Template Workflows by checking the checkboxes on the side and press share.

9.3 Trash list

9.3.1 List view

Deleted Initiated Workflows, Template Workflows and Evidence Packages are displayed in a list with progress status, time of latest event, name of Initiated Workflow, Initiator, Parties and Delivery Method(s). Deleted documents stay in the list for one month before Scrive eSign deletes them permanently from the system.

9.3.2 Filter and search

Filter documents based on workflow progress status, initiator and/or date. Search the list of Template Workflows with free text search. Matches will be provided for all free text data.

9.3.3 Restore

To restore a document back to the documents list, select by checking the checkboxes on the side and press restore.

9.4 Auto-deletion of documents and personal data

This is a setting that will instruct Scrive eSign to auto-delete documents and personal data after a number of days as defined by the account administrator. This applies to all documents except templates and documents pending signing. Upon deletion the documents are moved to Trash.

10. Account administration

10.1 Organisation administration

Accounts in Scrive eSign are organised in organisations. Each User belongs to an organisation. The organisation settings will be used in the Users interactions with Parties when using the system.

10.1.1 Organisation details

In the account section it is possible to edit the organisation details. The organisation details include name, organisation number and address. The name and organisation number will be displayed whenever the User is displayed as Party to a Workflow Execution, including places such as the Sign View and the Verification Page. The organisation address and mobile number  of the organisation’s administrators will be used for billing and support purposes.

10.1.2 White-label branding

There are two types of white-label branding in Scrive eSign: the Workflow Session branding and the complete white-label branding. In the account section it is possible to white-label the Workflow Sessions with the company brand profile, including a) the Sign View, b) the emails,  c) SMS’ d) the logged in part (such as the Design View), e) the favicon, f) the browser title. The complete white-label branding can only be set by a Scrive administrator and additionally to the Workflow Session branding includes white-labeling of a) the login and signup views, b) party colors and c) document status icons. 

10.2 User administration

10.2.1 User privileges

There are two levels of user privileges: standard and admin. The standard User can do everything as specified in the previous sections of this specification document. The admin User has the additional privileges as specified below.

		Privilege

		Explanation



		Edit company details

		Can edit the details of the organisation’s Scrive eSign account.



		Add user

		Can add users to the organisation’s Scrive eSign account.



		Remove user

		Can remove users from the organisation’s Scrive eSign account.



		White-label branding

		Can do Workflow Session branding for all users of the organisation’s Scrive eSign account.



		Access all documents

		Can access all documents of all Users in the organisation’s Scrive account.



		Manage all documents

		Can manage all documents of all Users in the organisation’s Scrive account.





10.2.2 User management

In the account section the admin User can add Users by typing name and email address. The person will then be invited to have an account as part of the organisation of the inviting admin User. The Users of the organisation are displayed in a list and can be removed from the organisation by selecting the User and deleting it. All documents of that User will stay the property of the organisation.
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1. Purpose

The purpose of the Digital Signature Documentation is to provide a method so that the integrity of the Evidence Package can be verified mathematically and independently of Scrive, Guardtime or any other third party, only relying on public information. 

2. Overview

2.1 Digital Signatures

Digital signatures are used to make digital data tamper proof, so that it can be verified that the data has not been modified since the digital signature was created.

Digital signatures are designed in a way that there is a method for checking that the data that the signature is applied to is not modified, and that there is a method for checking that the signature has been issued in some trusted way.

2.2 Cryptographic Hash Functions

There is one mathematical concept that is pervasive in digital signing technologies: cryptographic hash functions. Such functions are used to straightforwardly compute a “hash value” of some fixed length (e.g. 256 bits) of some arbitrary amount of data, with the property that it is infeasible to reverse the function and get the data back from the hash value, but most importantly: it is infeasible to come up with any other piece of data that will compute to the same hash value.

These properties imply that it is sufficient to protect hash values of data instead of the data itself. The reason is that if we know that the protected hash value is unmodified and matches the hash value that we can compute of the data itself, then we know that it is infeasible that the data itself has been modified. For integrity purposes, hash values are essential condensations of the original data.

In addition to the cryptographic hash functions, many technologies for digital signatures are based on the use of keys.

2.3 Key-based digital signatures

In key-based digital signatures, secret information (private keys) are used to create signatures by some trusted organisation. Each private key has a corresponding public key which is used for verifying the integrity of the digital signatures created with the private key. So to check a key-based digital signature, one needs to access the public key that corresponded to the secret key used to create the signature. In addition to verifying the signature using the public key, one has to verify that the public key comes from the trusted organisation that created the signature. This can be done using digital certificates as part of the public-key infrastructure.

Key-based digital signatures are problematic due to the durability requirements that come with protecting Evidence Packages. The private key must be kept secret by the trusted organisation. Should the key become public, the digital signatures that were issued using it can no longer be used to verify the integrity of the data. As a mitigation, the trusted organisation can limit the time that any one public/private key pair is used, and then erase the private key. Should a private key leak from the trusted organisation, only signatures created during the lifetime of the private key become worthless. However, more frequent renewal of keys mean that the organisation issuing digital signatures must provide more public keys for verification purposes. The main problem remains: how can one be sure that a private key was not leaked and used to forge digital signatures? The PAdES standard specifies a set of restrictions and extensions to the standards for PDF and ISO-32000-1 and -2. PAdES is described in the technical specification TS-102 778 that is published and maintained by the European Telecommunication Standards Institute, ETSI.

2.4 Keyless digital signatures for durability

Keyless digital signatures rely solely on the properties of cryptographic hash functions to protect data, without the use of secrets.

An extremely simple (but naive) method for creating a keyless digital signature is to compute the hash value of some data and then make that hash value public so that it can be used to verify that copies of the data have not been modified. It is important that the hash value is published so that that a verifier readily can find it and trust that the hash value is authentic, and that the publication is permanently accessible for the foreseeable future. A suitable method is to publish the hash value in a newspaper that is widely spread and archived throughout the world.

Although simple, the naive method described is not practical in that it requires one hash value to be published for each piece of data that needs a digital signature. To make keyless digital signatures practical one can combine hash values from multiple pieces of data by juxtaposing the hash values and computing new hash values of the result, as illustrated below:
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By combining hash values in this way, one can choose to publish the combined hash value periodically, e.g. once a month. For verification to work, additional information is needed to ensure that a particular Evidence Package’s hash value leads to the hash value that is published in a newspaper (such a published hash value is called a publication code). Therefore, the digital signature contains information about what newspaper contains the publication code (currently, publication codes are printed in Financial Times), as well as intermediate hash values in the linked chain of hashes all the way to the publication code. For the middle Evidence Package in the diagram above, the digital signature would have information about where one can find the publication code c₆, as well as the intermediate hash values c₃, d₄, and d₅. From the Evidence Package’s computed hash value d₃, the intermediate hash values in the digital signature, and the combining cryptographic hash function H taking juxtaposed hash values, a verifier would compute the complete chain of hash values: c₄ = H(c₃,d₃), c₅ = H(c₄,d₄), c₆ = H(c₅, d₅). Having computed c₆, the verifier needs to check that it is equal to the newspaper’s publication code.

Since the digital signature must contain extra information about intermediate hash values that stem from other Evidence Packages leading to the publication code, one cannot immediately put the keyless digital signature into the Evidence Package upon its creation—one has to wait until the publication code is known. But since the parties involved in signing a document typically want access to the Evidence Package right away, Scrive E-sign provides the parties with an initial version of the Evidence Package with a temporary, keyless digital signature. Once the Evidence Package’s hash value has been part of the linked chain that leads to a publication code, Scrive E-sign produces a new Evidence Package with the permanent, keyless digital signature. Signatories that choose to store their Evidence Package in the archive service provided by Scrive E-sign can download the revised Evidence Package in the archive once it becomes available.

The devil in the details regarding the implementation of keyless digital signatures (e.g., in practice one would use trees of intermediate hash values instead of linked chains), but the fundamental principle is the same: data can be verified by computing a sequence of hash values and check against a value that is published in a trusted way.

2.5 Verifiable timestamps using keyless signatures

The keyless signature not only provides a method for verifying the integrity of the Evidence Package, it also encodes the time down to the second when the signature was created. By construction, the time encoding is irrefutable and can be produced as part of the verification method of the keyless digital signature.

The following diagram gives a simplified version of how the time encoding works. Each publication code that goes into a newspaper is the root of the so called calendar tree, which is an ever-growing tree with one leaf node for each second since midnight, January 1st, 1970 in Coordinated Universal Time (UTC), a point in time we will denote T₀. (In the diagram, we have assumed that there is one evidence package providing the hash value for each leaf node, which is a simplification since we for each second may have zero or more than one evidence package for which we want a digital signature. In reality, the hash value of each leaf node in the calendar tree is constructed from an aggregation tree of hash values. We have also assumed a very small calendar tree, consisting of just four leaf nodes spanning a time of four seconds. A calendar tree for a whole month is of course much larger.)
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Now, suppose we want to verify the digital signature for the evidence package in the third row. The digital signature contains the path from the root down to the leaf, telling us if we should choose the upper route (encoded as a 0) or lower route (encoded as a 1) to get to the next level. The choices form a sequence which can be interpreted as a binary number, and for the path highlighted in yellow, this binary number is 10 which in decimal is the number 2. One can then conclude that this leaf was constructed at T₀ + 2, that is, 2 seconds after midnight, January 1st, 1970 (UTC).

(In reality, the time encoding is not done using T₀ as a start point, but instead by using the time when the publication code was created as an end point. Details can be found in appendix Extracting the Signing Time.)

The next section provides precise information about the digital signatures produced by Scrive E-sign and how they can be verified.

3. How to Verify the Evidence Package

The signed document (PDF file) that the Evidence Package (HTML attachments - that this Digital Signature Documentation is part of) is embedded into, has either been electronically sealed by Scrive using the Guardtime Keyless Signature technology or with a PAdES digital signature. This enables independent verification of the time when the document was signed and checking that it has not been modified since. The process consists of several steps outlined below. If the document is signed using PAdES the signature can be validated in Acrobat Reader.

3.1 Extracting the Signature

The signature is embedded into the document following the standard PDF digital signature framework [PDF, section 12.8]. A Guardtime signature has the value GTTS.TimeStamp in its Filter field.

A single PDF file can contain several revisions of a document [PDF, section 7.5.6]. A Guardtime signature normally signs all revisions up to and including the one that contains it. In order to verify the document as it was signed, all subsequent updates have to be removed from the file.

More precisely, the signature protects the parts of the document specified by the ByteRange field of the signature. The two ranges must cover everything left after the previous step, except the Contents field of the signature.

The signature value is embedded in the Contents field in base 16 encoding. The value has to be stripped of trailing spaces and decoded [BASE, section 8] for further processing.

3.2 Parsing the Signature

The result of the previous step has to be parsed as an ASN.1 data structure in BER encoding [ASN, DER]. This must yield a ContentInfo structure [CMS, section 3] that embeds a SignedData structure [CMS, section 5] in the content field.

The contents of the encapContentInfo.eContent field of the SignedData structure have to be parsed as an ASN.1 data structure in DER encoding. This must yield a TSTInfo structure [TSP, section 2.4.2].

A Guardtime signature must have a single SignerInfo element in the signerInfos field of the SignedData structure and the object identifier 1.3.6.1.4.1.27868.4.1 in the signatureAlgorithm field of the SignerInfo structure.

The contents of the signature field of the SignerInfo structure have to be parsed as an ASN.1 data structure in DER encoding. This must yield a Guardtime-defined TimeSignature structure:

                          TimeSignature ::= SEQUENCE {

                            location HashChain,

                            history HashChain,

                            publishedData PublishedData,

                            pkSignature [0] SignatureInfo OPTIONAL,

                            pubReference [1] SET OF OCTET STRING OPTIONAL

                          }

                          PublishedData ::= SEQUENCE {

                            publicationIdentifier INTEGER,

                            publicationImprint DataImprint

                          }

Each of the HashChain fields is an ASN.1 OCTET STRING that contains a concatenation of a number of HashStep records. Each HashStep record in turn is a concatenation of a 1-byte hash algorithm code (appendix Hash Functions), a 1-byte direction indicator, a variable-length DataImprint field, and a 1-byte level number. The DataImprint field consists of a 1-byte hash algorithm code followed by the hash value (the number of bytes determined by the hash function). Note that all these are just concatenated together, not encoded as separate ASN.1 fields.

The DataImprint field in the PublishedData structure is an ASN.1 OCTET STRING that consists of a 1-byte hash algorithm code followed by the corresponding number of bytes of hash value (again, just concatenated).

The contents of the pkSignature and pubReference fields will not be used in the following and thus need not be parsed. However, presence of the pkSignature field indicates the hash chain contained in the history field is a temporary one not connected to a printed control publication. In such a case, the history and publishedData fields should be updated before proceeding (appendix Extending the TimeSignature).

3.3 Checking the Document

To check that the document matches the signature, it must be verified that the hash value of the signed document corresponds to the one embedded in the signature.

The concatenation of the sections of the original PDF file specified by the ByteRange field has to be hashed using the algorithm specified by the messageImprint.hashAlgorithm field of the TSTInfo structure. The result must be equal to the value of the messageImprint.hashedMessage field of the TSTInfo structure.

3.4 Checking the Signature

To check that the signature is internally consistent, it must be verified in several places that the hash value computed from one part of the signature corresponds to the one embedded in another part.

The DER-encoded representation of the TSTInfo structure (that is, the value of the encapContentInfo.eContent field of the SignedData structure) has to be hashed using the algorithm specified by the digestAlgorithm field of the SignerInfo structure. The result must be equal to the value of the message-digest attribute in the signedAttrs field of the SignerInfo structure.

The DER-encoded representation of the SignedAttributes structure has to be hashed using the algorithm specified by the digestAlgorithm field of the SignerInfo structure. The result will be the input data to the hash chain computation process described next. Note that the data to be hashed in this step is different from the representation of the signedAttrs field in the SignerInfo structure, as the latter is a tagged implicit set while the former is an explicit set [CMS, section 5.4].

For each HashStep record in the location hash chain and then for each HashStep record in the history hash chain in the TimeSignature structure, in the order in which the records appear in the chains:

		compute x as the result of hashing the input data with the algorithm specified by the hash algorithm code (the first byte) in the record;

		if the direction indicator (the second byte) in the record is 0:

		compute y as the concatenation of the DataImprint field (bytes from the third up to but excluding the last), the hash algorithm code (the first byte), the value of x, and the level byte (the last byte);

		if the direction indicator (the second byte) in the record is 1:

		compute y as the concatenation of the hash algorithm code (the first byte), the value of x, the DataImprint field (bytes from the third up to but excluding the last), and the level byte (the last byte);

		if the direction indicator (the second byte) is something else:

		abort with an error "invalid signature";

		the value of y is the input for the next step.



Finally, the value of y from the last step of the hash chain computation has to be hashed using the hash algorithm specified by the first byte of the publicationImprint field of the PublishedData structure. The result must be equal to the remaining bytes of the publicationImprint field.

3.5 Checking the Publication

To check that the signature matches the widely witnessed control publication, it must be verified that the contents of the PublishedData structure correspond to a printed publication acquired from a trusted source.

The publicationIdentifier field in the PublishedData structure contains the POSIX time [POSIX, section 4.15] value for the moment when the control publication was generated. A Guardtime control publication appears in the World Edition of the Financial Times 2–6 days after it is generated (depending on the publisher's schedules).

The PublishedData structure is formatted into human-comparable form as follows:

		the value of the publicationIdentifier field as a 64-bit integer (8 bytes in big-endian order) and the contents of the publicationImprint field are concatenated;

		a CRC-32 checksum [CRC, section 8.1.1.6.2] is computed on the result of the previous step and appended to it;

		the result of the previous step is encoded in base 32 [BASE, section 6];

		the result of the previous step may be broken into groups of 6 or 8 characters by dashes.



The result must be equal to the control publication that appears in the newspaper (ignoring possible differences in the optional character grouping).

3.6 Conclusion

Since in the whole computation starts from the contents of the PDF file and through a series applications of one-way functions ends up at a value that was known to exist at some well-established time in the past (the time when the newspaper was printed), this proves that the file in question existed before that time in the same form as it is currently.

The preceding statement relies only on the hash functions being one-way and assumes absolutely nothing about the Guardtime technology. Adding information about how the hash chains are constructed (which is seen by all Guardtime clients while it happens and can thus also be considered quite widely witnessed) makes it possible to extract the signing time with much better precision (appendix Extracting the Signing Time).

4. Hash Functions

The following table lists the hash functions that may be used in hash chains in Guardtime keyless signatures, along with their identifiers and hash value sizes.

		Algorithm Name

		Guardtime ID

		Hash Value Size

		Algorithm Specification



		SHA-1

		0

		20

		SHA, section 6.1



		SHA-224

		3

		28

		SHA, section 6.3



		SHA-256

		1

		32

		SHA, section 6.2



		SHA-384

		4

		48

		SHA, section 6.5



		SHA-512

		5

		64

		SHA, section 6.4



		RIPEMD-160

		2

		20

		RIPE, section 7





5. Extracting the Signing Time

The time when a datum was signed with a Guardtime keyless signature can be extacted from the history and the publicationIdentifier fields of the TimeSignature structure (section Parsing the Signature). The process is as follows:

		set h to 0 and p to the value of the publicationIdentifier field;

		for each HashStep record in the history hash chain, in the reverse of the order in which the records appear in the chain:



		if p is 0: abort with an error "invalid signature";

		set x to the highest power of 2 that does not exceed p;

		if the direction indicator (the second byte) in the record is 0: set h to h+x and p to p-x;

		if the direction indicator (the second byte) in the record is 1: set p to x-1;

		if the direction indicator (the second byte) is something else: abort with an error "invalid signature";



		if p is not 0: abort with an error "invalid signature";



The final value of h is the POSIX time [POSIX, section 4.15] value for the moment when the datum was signed.

6. Extending the TimeSignature

For each Guardtime signature and any control publication generated after the signature was issued, a hash chain can be created that connects the signature to the control publication and thus also to the printed medium in which the publication appeared. This process is called extending the signature.

The preferred way to do this is to access an online verification service using a tool obtained from either Scrive or Guardtime. This can also be done independently using the calendar database acquired either from Guardtime or, in case Guardtime has ceased the service, from the Estonian Technical Surveillance Authority, to which Guardtime is obligated to deposit the database before exiting the business.

The Guardtime calendar database consists of one hash value per second, indexed by integral POSIX time [POSIX, section 4.15] values (red nodes and black numbers on the figure below). Each of these hash values aggregates all signing requests that the Guardtime service processed during the corresponding 1-second time interval.

The aggregate hash values are connected into binary trees by hashing them together in pairs in left to right order, then hashing the first level pairs together again, and so on until a set of complete binary trees is obtained (blue arrows and nodes on the figure). For generating the control publication, the roots of the binary trees are hashed into a chain in right to left order (purple arrows and nodes), and the value from the last node of the chain is extracted for generating the control publication (golden arrow).

More precisely, each node on the figure is a DataImprint structure (section Parsing the Signature). On each step, the DataImprint from the left child node, the DataImprint from the right child node, and a single byte with the value of 255 are concatenated together, hashed, and the result is obtained as a DataImprint consisting of the concatenation of the 1-byte hash algorithm code (appendix Hash Functions) and the hash value.
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For manageability, the database is split into several files (separated by dashed black lines on the figure). For the files to be usable without access to preceding ones, each file starting from some time value t also contains the root values from the binary trees corresponding to the state of the database on time t-1 (dashed blue arrows between the first and second file on the figure).

To construct the hash chain linking a given signature to a given publication, the following steps have to be performed:

		The signing time has to be extracted from the history and publishedData fields currently in the signature (appendix Extracting the Signing Time);

		The calendar database files covering the full interval from the signing time to the time when the publication was generated have to be obtained (format and naming of the files described later in this section);

		The hash-linked structure corresponding to the time when the publication was generated has to be reconstructed (as described earlier in this section);

		The unique hash chain connecting the leaf entry corresponding to the signing time to the root entry corresponding to the control publication (dotted arrows on the figure above) has to be extracted;

		The TimeSignature structure (section Parsing the Signature) has to be updated with new values:



		The history field is set to the concatenation of HashStep records describing the steps in the hash chain; each HashStep record is constructed as the concatenation of the 1-byte hash algorithm code from the DataImprint in the current node, the 1-byte direction indicator (0 if the sibling node is to the right in the tree, 1 if the sibling is to the left), the DataImprint from the sibling node, and a single byte with the value of 255;

		The publicationIdentifier field is set to the POSIX time value for the moment when the control publication was generated;

		The publicationImprint field is set to the DataImprint value in the root entry corresponding to the control publication.



Each calendar database file consists of a fixed header, a set of root node records, a sequence of calendar node records, and a checksum record. In the following, many values are given in hexadecimal, with the 0x prefix prepended.

The header consists of 12 fields totaling 65 bytes:

		8-byte sequence: file format identifier; must be 0x47, 0x54, 0x49, 0x4d, 0x45, 0x48, 0x44, and 0x42 (ASCII representation of 'GTIMEHDB');

		4-byte integer: endian-ness indicator; fixed value 0x01020304; all other 32-bit integers in the file will be in the same byte order;

		4-byte integer: version number; must be 0x00000001 (in file byte order);

		8-byte integer: endian-ness indicator; fixed value 0x0102030405060708; all other 64-bit integers in the file will be in the same byte order;

		8-byte integer: file creation time as POSIX time;

		8-byte integer: first calendar record index; the POSIX time value for the first node in the calendar node section of the file;

		4-byte integer: first calendar record offset; the offset of the start of the calendar node section within the file;

		4-byte integer: calendar record length; the length of each record in the calendar node section of the file;

		1 byte: calendar hash algorithm; the 1-byte hash algorithm code (appendix Hash Functions) for the hash function used by all calendar nodes in this file (they all must use the same algorithm);

		1 byte: flags; must be 0x01;

		14 bytes: reserved for future; all bytes must be 0x00;

		1 byte: CRC8 checksum of all preceding bytes in the header record; this is intended as a short-term protection against accidental errors while the file is being created; checking this may be omitted as the checksum record at the end of the file gives much stronger protection.



The root node section spans the space from the end of the header to the beginning of the calendar node section. It consists of a sequence of root node records followed by a 1-byte CRC8 checksum of all preceding bytes in the section. Each root node record consists of 4 fields:

		4-byte integer: record length; the number of bytes to follow in this record (excluding the length field itself);

		8-byte integer: record index; the POSIX time value for the last calendar node in the complete binary tree whose root this node is;

		1 byte: the 1-byte hash algorithm code for the hash function used in this node;

		variable-length sequence: the hash value in this node (the length is determined by the hash function used; it may also be computed by subtracting 9 from the value of the record length field).



Note that the concatenation of the two last fields in each record yields the DataImprint value for the corresponding node.

The calendar node section spans the space from the end of the root node section to almost the end of the file; it is followed only by a checksum record that has the same size and format as a calendar node record. It consists of a sequence of calendar node records (and no section checksum). Each calendar node record consists of 3 fields:

		4-byte integer: record index offset; this value is to be added to the first calendar record index field from the file header to obtain the POSIX time value for this node;

		variable-length sequence: the hash value in this node (the length is determined by the hash function used which is specified by the calendar hash algorithm field in the file header; it may also be obtained by subtracting 5 from the calendar record length field in the file header);

		1 byte: CRC8 checksum of all preceding bytes in the record.



Again, note that the concatenation of the calendar hash algorithm field from the file header and the hash value field from the record yields the DataImprint value for the corresponding node.

The last record in the file is the cryptographic checksum of the whole file:

		4-byte integer: fixed value 0xffffffff;

		variable-length sequence: the hash value computed by hashing all data preceding the checksum record in the file using the hash function specified in the calendar hash algorithm field in the file header (the length is the same as for the calendar node records);

		1 byte: CRC8 checksum of all preceding bytes in the record.



The calendar database files are named following the pattern

    hashdb-tttttttttttttttt-yyyy-mm-dd-hhmmss.bin

where the fields have the following meaning:

		filename prefix, always hashdb;

		POSIX time value for the first calendar node in the file; 16-digit lower-case hexadecimal number with leading zeroes preserved (but no 0x prefix);

		year, month, and day of the file creation time; month and day are 2-digit decimal numbers with the leading zeroes preserved;

		hour, minute, and second of the file creation time (in UTC); each is 2-digit decimal number with the leading zero preserved;

		filename suffix, always bin.



7. References

[PDF]

Document management — Portable document format — Part 1: PDF 1.7

ISO 32000-1:2008, International Organization for Standardization, 2008

[TSP]

Internet X.509 Public Key Infrastructure: Time-Stamp Protocol (TSP)

RFC 3161, Internet Engineering Task Force, 2001

[CMS]

Cryptographic Message Syntax

RFC 2630, Internet Engineering Task Force, 1999

[ASN]

Information technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation

ITU-T X.680, International Telecommunication Union, 2002

[DER]

Information technology — ASN.1 encoding rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER)

ITU-T X.690, International Telecommunication Union, 2002

[BASE]

The Base16, Base32, and Base64 Data Encodings

RFC 4648, Internet Engineering Task Force, 2006

[SHA]

Secure Hash Standard (SHS)

FIPS 180-4, National Institute of Standards and Technology, 2012

[RIPE]

Information technology — Security techniques — Hash-functions — Part 3: Dedicated hash-functions

ISO/IEC 10118-3:2004, International Organization for Standardization, 2004

[POSIX]

Standard for Information Technology — Portable Operating System Interface (POSIX)

IEEE 1003.1-2008, The Institute of Electrical & Electronics Engineers, 2008

[CRC]

Error-correcting procedures for DCEs using asynchronous-to-synchronous conversion

ITU-T V.42, International Telecommunication Union, 2002


Evidence Log

Last updated: Fri 06 Mar 2020 14:08:40 UTC

1. Purpose

The purpose of the Evidence Log is to make all collected metadata about the Workflow Execution accessible outside of the Scrive eSign database and thus independently of Scrive. 

2. Evidence Log Components

This Evidence Log is a complete collection of all actions and events that occurred during the Workflow Execution, which have been logged by Scrive eSign. The information included in each log event is the following:

		What occurred

		Who initiated the event

		The time of the event

		The clock error of the time of the event

		The time at which the latest Clock Error Sample was collected



Learn more about clock error and Clock Error Samples in the appendix Evidence of Time.





  

    		Time

    		CES

    		IP address and User-Agent

    		Event

  



  

  

    		2025-03-26 07:27:51.641377 UTC ±9 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The initiator Henrik Persson (HP) initiated the signing workflow and Scrive eSign a) locked the signing workflow from further editing, b) set the signing workflow language to LANG_EN, c) set the signing due date to 2025-06-24 21:59:59 UTC, d) set the time zone to Europe/Stockholm and e) initiated the signing workflow.

      


    

  



  

  

    		2025-03-26 07:27:51.641377 UTC ±9 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign sent an invitation to sign the document via email (johan.kirkfjell@ri.se) to Johan Kirkfjell (JK). The invitation included a link that when clicked led to Scrive eSign’s online interface to sign documents. 


      


    

  



  

  

    		2025-03-26 07:27:55.91351 UTC ±9 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation to sign the document sent via email to Johan Kirkfjell (JK) was delivered.

      


    

  



  

  

    		2025-03-26 07:42:24.127224 UTC ±12 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The party Johan Kirkfjell (JK) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2025-03-26 07:43:04.672327 UTC ±12 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The signatory Johan Kirkfjell (JK) signed in the signature box “signature 1”.
[image: signature]






The box’s placement in the Main Document:		Page		X		Y

		3		0.462		0.792



 

      


    

  



  

  

    		2025-03-26 07:43:04.672327 UTC ±12 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The signatory Johan Kirkfjell (JK) signed the document.

      


    

  



  

  

    		2025-03-26 07:43:08.647942 UTC ±12 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign’s external email delivery system reported that the invitation to sign the document sent via email to Henrik Persson (HP) was delivered.

      


    

  



  

  

    		2025-03-26 07:49:43.087204 UTC ±13 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The party Henrik Persson (HP) opened the document in Scrive eSign’s online interface to sign documents.

      


    

  



  

  

    		2025-03-26 07:50:02.718893 UTC ±13 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The signatory Henrik Persson (HP) signed in the signature box “signature 1”.
[image: signature]






The box’s placement in the Main Document:		Page		X		Y

		3		0.108		0.795



 

      


    

  



  

  

    		2025-03-26 07:50:02.718893 UTC ±13 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      192.71.100.250

      

        Mozilla/5.0 (Windows NT 10.0; Win64; x64) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Safari/537.36 Edg/134.0.0.0

      

    

    		

      

        The signatory Henrik Persson (HP) signed the document.

      


    

  



  

  

    		2025-03-26 07:50:02.718893 UTC ±13 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign locked the document from further modifications by the parties.

      


    

  



  

  

    		2025-03-26 07:50:03.351976 UTC ±13 ms

    		2025-03-26 06:52:53.341312 UTC

    		

      

      

        

      

    

    		

      

        Scrive eSign prepared the final PDF, including evidence collected by Scrive eSign, before sealing with a digital signature.
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1. Purpose

The purpose of this document is to explain how Scrive eSign measures time and provide a mathematical algorithm by which it is possible to calculate the probability of the error of the time stamps recorded by Scrive eSign.

2. Time measurement process

This section explains the NTP (Network Time Protocol) configurations of the systems involved with time measurement of Scrive eSign.

2.1 The hypervisor

Amazon, which Scrive eSign uses as hosting provider, use Xen or KVM depending on the generation of the virtual machine, for virtualisation. The default configuration is that all VM hosts are time synced using a clustered public pool of NTP servers. Scrive eSign does not use this mechanism.

2.2 Time synchronisation

Scrive eSign relies on NTP running on the virtual machine guests to get coordinated time from an NTP source. Scrive eSign does not use the time provided by the hypervisor hosts hosting the virtual machines, i.e. Amazon. This will help mitigate factors like load on the hypervisors or virtual machine guests affecting clock accuracy. This NTP synchronisation will override the clock synchronisation from the VM hosts’ clocks.

3. Configuration of hardware and services

This section describes the time/NTP and monitoring configuration of the application servers that run the Scrive eSign service.

3.1 Boot Time

The guest virtual machine behavior for the database server is as follows:

		On boot the virtual machine guest clock is set from the VM host

		ntp-date is run once from an init script

		ntpd is then run from another init script, which runs continuously



The behavior on the application server is the same with the exception of the ntpdate step which is not present on this system. It is worth noting that entries in procfs are not available for querying the configuration of the kernel with regards to Xen/clock configuration.

3.2 NTP Configuration

Logging that traces accuracy and time synchronisation is configured to use local NTP servers in the Scrive environment, which in turn acts as a proxy for the NTP server pool below that follows UTC(SP), i.e. official Swedish time:

		ntp1.sth.netnod.se

		ntp2.sth.netnod.se

		ntp1.gbg.netnod.se

		ntp2.gbg.netnod.se

		ntp1.mmo.netnod.se

		ntp2.mmo.netnod.se



3.3 Monitoring

Scrive eSign service has a monitoring system (Nagios) that monitors various aspects of the NTP statistics and keeps historic logs. It informs of problems with NTP server connectivity, jitter and offset, immediately regardless of what time of day it is.

3.4 Time scale

The NTP configuration together with the logging implies that we are following UTC(SP), and all timestamps are because of this traceable to this time scale.

4. Calculation of the probability of the clock error

This section describes how to calculate the probability of the clock error of the Scrive eSign timestamps.

4.1 Clock error samples

Once per hour Scrive eSign uses the NTP protocol to check the difference between the Scrive eSign server clock and UTC(SP). This check is performed directly against servers in the NTP server pool listed in Section 3.2. Each check results in one clock error sample (hereinafter “Clock Error Samples”), which is assumed to accurately reflect the actual clock error.

4.2 Clock error algorithm

The calculation of the probability of the clock error can be done by inserting the Clock Error Samples into the algorithm below. We assume that the samples follow a normal distribution.

		Let [image: 1.png]





 be a set of the clock error samples (in seconds). Let [image: 2.png]m = min(.S)
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 be the random variable representing the clock error with parameters estimated using data set [image: CodeCogsEqn.png]
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 be the the empirical distribution function.
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 be the size of discretized value space, [image: 10.png]
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 be the discretized value space, [image: 12.png]Dy = {(v, Fslv)) :v €V}






 be the set of data points representing empirical distribution function, [image: 13.png]Doy ={(v.P(E<v)):velV}






 be the set of data points representing cumulative distribution function of the random variable estimating the clock error.

		Plot the data in [image: 14.png]Demp






 and [image: 15.png]1.






 to assess the accuracy of the estimation.
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 is the estimated probability that the clock error is smaller than [image: 17.png]





 seconds.



4.3 Clock error samples and evidence of normal distribution

The last 1000 Clock Error Samples are inserted into this document in section 5. These Clock Error Samples can be used as input data to the algorithm in 4.2 to provide evidence of normal distribution and to calculate the probability of the clock error of the Scrive eSign time stamps. From the Clock Error Samples one can derive the parameters (mean and variance) for a normal distribution. One can also calculate the difference between this estimated distribution and the empirical data given by the Clock Error Samples themselves. You can see cumulative distribution functions (cdf) for the estimates and the empirical data and on top of that the difference between the empirical and estimated errors in the graph below. This graph also allow us to visually estimate the probability of a specific maximum error.




Gnuplot
Produced by GNUPLOT 5.4 patchlevel 2 
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4.4 Input parameters

Based on the Clock Error Samples in section 5 it is possible to calculate the variables that define the normal distribution (mean and standard deviation). Scrive eSign has automatically calculated these variables as per the below:

		mean: 0.09 ms

		standard deviation: 1.56 ms



4.5 Probability of the clock error

By using the algorithm and the Clock Error Samples Scrive eSign calculated the following probabilities of the clock error ‘e’:

		|e| < 2.5 ms: ≈88.957%

		|e| < 5 ms: ≈99.859%

		|e| < 10 ms: ≈100.000%



5. Clock Error Samples

The following are the clock error samples collected between 2025-02-12 15:15:19.483735 UTC and 2025-03-26 06:52:53.341312 UTC:







  		Time collected

  		Clock offset







  

    		2025-02-12 15:15:19.483735

    		1.0 ms

  





  

    		2025-02-12 16:15:21.528057

    		-0.1 ms

  





  

    		2025-02-12 17:15:23.337754

    		-1.2 ms

  





  

    		2025-02-12 18:15:26.325219

    		0.4 ms

  





  

    		2025-02-12 19:15:28.761394

    		1.7 ms

  





  

    		2025-02-12 20:15:31.781977

    		-1.7 ms

  





  

    		2025-02-12 21:15:34.123505

    		-0.3 ms

  





  

    		2025-02-12 22:15:36.844912

    		0.3 ms

  





  

    		2025-02-12 23:15:39.330961

    		-0.3 ms

  





  

    		2025-02-13 00:15:41.378023

    		-0.4 ms

  





  

    		2025-02-13 01:15:43.465612

    		2.1 ms

  





  

    		2025-02-13 02:15:45.193035

    		-0.7 ms

  





  

    		2025-02-13 03:15:47.349943

    		1.3 ms

  





  

    		2025-02-13 04:15:49.282785

    		1.3 ms

  





  

    		2025-02-13 05:15:51.374489

    		-0.4 ms

  





  

    		2025-02-13 06:15:53.648806

    		0.4 ms

  





  

    		2025-02-13 07:15:55.399007

    		2.5 ms

  





  

    		2025-02-13 08:15:57.537632

    		2.3 ms

  





  

    		2025-02-13 09:15:59.383654

    		1.2 ms

  





  

    		2025-02-13 10:16:01.22833

    		-0.4 ms

  





  

    		2025-02-13 11:16:03.621018

    		-1.0 ms

  





  

    		2025-02-13 12:16:05.675776

    		-0.8 ms

  





  

    		2025-02-13 13:16:07.303987

    		-0.4 ms

  





  

    		2025-02-13 14:16:09.644114

    		1.5 ms

  





  

    		2025-02-13 15:16:11.321907

    		-0.5 ms

  





  

    		2025-02-13 16:16:13.500315

    		0.7 ms

  





  

    		2025-02-13 17:16:16.464625

    		-1.3 ms

  





  

    		2025-02-13 18:16:19.259518

    		-1.1 ms

  





  

    		2025-02-13 19:16:21.832679

    		-0.5 ms

  





  

    		2025-02-13 20:16:23.918506

    		1.4 ms

  





  

    		2025-02-13 21:16:26.144642

    		-1.2 ms

  





  

    		2025-02-13 22:16:28.577412

    		1.1 ms

  





  

    		2025-02-13 23:16:30.687576

    		1.1 ms

  





  

    		2025-02-14 00:16:33.142375

    		-0.2 ms

  





  

    		2025-02-14 01:16:35.871723

    		-1.0 ms

  





  

    		2025-02-14 02:16:38.137164

    		0.7 ms

  





  

    		2025-02-14 03:16:40.682966

    		-0.6 ms

  





  

    		2025-02-14 04:16:42.980358

    		0.0 ms

  





  

    		2025-02-14 05:16:44.733374

    		-1.2 ms

  





  

    		2025-02-14 06:16:46.978472

    		1.5 ms

  





  

    		2025-02-14 07:16:48.936077

    		3.6 ms

  





  

    		2025-02-14 08:16:51.650352

    		1.6 ms

  





  

    		2025-02-14 09:16:53.525368

    		-0.2 ms

  





  

    		2025-02-14 10:16:55.618876

    		1.8 ms

  





  

    		2025-02-14 11:16:57.580866

    		0.3 ms

  





  

    		2025-02-14 12:16:59.458832

    		1.8 ms

  





  

    		2025-02-14 13:17:02.220888

    		0.4 ms

  





  

    		2025-02-14 14:17:04.300473

    		2.3 ms

  





  

    		2025-02-14 15:17:05.955666

    		0.1 ms

  





  

    		2025-02-14 16:17:09.008628

    		1.3 ms

  





  

    		2025-02-14 17:17:11.585227

    		-0.2 ms

  





  

    		2025-02-14 18:17:14.254774

    		1.8 ms

  





  

    		2025-02-14 19:17:16.438627

    		-0.6 ms

  





  

    		2025-02-14 20:17:19.030491

    		-0.4 ms

  





  

    		2025-02-14 21:17:21.160766

    		1.1 ms

  





  

    		2025-02-14 22:17:23.729715

    		1.1 ms

  





  

    		2025-02-14 23:17:25.995243

    		1.3 ms

  





  

    		2025-02-15 00:17:28.585859

    		-2.1 ms

  





  

    		2025-02-15 01:17:30.950629

    		1.1 ms

  





  

    		2025-02-15 02:17:32.700898

    		-1.1 ms

  





  

    		2025-02-15 03:17:35.236378

    		1.8 ms

  





  

    		2025-02-15 04:17:37.442382

    		0.1 ms

  





  

    		2025-02-15 05:17:39.73194

    		-0.7 ms

  





  

    		2025-02-15 06:17:41.975829

    		1.6 ms

  





  

    		2025-02-15 07:17:43.709837

    		2.2 ms

  





  

    		2025-02-15 08:17:46.061375

    		-0.1 ms

  





  

    		2025-02-15 09:17:48.400553

    		1.4 ms

  





  

    		2025-02-15 10:17:50.292561

    		-0.8 ms

  





  

    		2025-02-15 11:17:52.689915

    		1.0 ms

  





  

    		2025-02-15 12:17:54.880648

    		1.7 ms

  





  

    		2025-02-15 13:17:56.657811

    		1.1 ms

  





  

    		2025-02-15 14:17:59.156101

    		-0.1 ms

  





  

    		2025-02-15 15:18:02.658821

    		0.8 ms

  





  

    		2025-02-15 16:18:05.16415

    		0.7 ms

  





  

    		2025-02-15 17:18:06.873328

    		1.7 ms

  





  

    		2025-02-15 18:18:09.350211

    		-0.7 ms

  





  

    		2025-02-15 19:18:11.998491

    		-0.9 ms

  





  

    		2025-02-15 20:18:14.163636

    		-1.3 ms

  





  

    		2025-02-15 21:18:16.064212

    		0.8 ms

  





  

    		2025-02-15 22:18:17.732969

    		-1.2 ms

  





  

    		2025-02-15 23:18:20.121639

    		1.1 ms

  





  

    		2025-02-16 00:18:23.27575

    		0.5 ms

  





  

    		2025-02-16 01:18:25.393606

    		-1.4 ms

  





  

    		2025-02-16 02:18:28.532772

    		-1.3 ms

  





  

    		2025-02-16 03:18:31.12781

    		-1.1 ms

  





  

    		2025-02-16 04:18:33.341865

    		-1.8 ms

  





  

    		2025-02-16 05:18:35.641418

    		-2.5 ms

  





  

    		2025-02-16 06:18:38.234886

    		-0.5 ms

  





  

    		2025-02-16 07:18:41.606969

    		0.6 ms

  





  

    		2025-02-16 08:18:44.346012

    		-0.6 ms

  





  

    		2025-02-16 09:18:46.592859

    		2.3 ms

  





  

    		2025-02-16 10:18:48.739496

    		0.7 ms

  





  

    		2025-02-16 11:18:50.4488

    		2.9 ms

  





  

    		2025-02-16 12:18:52.482389

    		1.5 ms

  





  

    		2025-02-16 13:18:55.418307

    		-1.2 ms

  





  

    		2025-02-16 14:18:57.437152

    		-0.9 ms

  





  

    		2025-02-16 15:19:00.463524

    		-0.5 ms

  





  

    		2025-02-16 16:19:03.100957

    		1.8 ms

  





  

    		2025-02-16 17:19:04.73711

    		1.3 ms

  





  

    		2025-02-16 18:19:06.494305

    		1.5 ms

  





  

    		2025-02-16 19:19:08.225831

    		1.9 ms

  





  

    		2025-02-16 20:19:10.728733

    		0.6 ms

  





  

    		2025-02-16 21:19:13.207895

    		0.7 ms

  





  

    		2025-02-16 22:19:15.977661

    		0.0 ms

  





  

    		2025-02-16 23:19:18.6261

    		1.5 ms

  





  

    		2025-02-17 00:19:20.62121

    		-1.1 ms

  





  

    		2025-02-17 01:19:22.723864

    		-1.8 ms

  





  

    		2025-02-17 02:19:24.826601

    		-0.9 ms

  





  

    		2025-02-17 03:19:26.649785

    		-0.7 ms

  





  

    		2025-02-17 04:19:28.630014

    		0.7 ms

  





  

    		2025-02-17 05:19:30.607864

    		0.2 ms

  





  

    		2025-02-17 06:19:33.759037

    		1.1 ms

  





  

    		2025-02-17 07:19:36.286409

    		1.6 ms

  





  

    		2025-02-17 08:19:38.562662

    		-0.1 ms

  





  

    		2025-02-17 09:19:40.318825

    		1.4 ms

  





  

    		2025-02-17 10:19:41.977581

    		2.5 ms

  





  

    		2025-02-17 11:19:44.048395

    		-0.2 ms

  





  

    		2025-02-17 12:19:45.578185

    		0.1 ms

  





  

    		2025-02-17 13:19:47.21144

    		2.0 ms

  





  

    		2025-02-17 14:19:48.862928

    		-0.1 ms

  





  

    		2025-02-17 15:19:50.483196

    		2.0 ms

  





  

    		2025-02-17 16:19:52.312169

    		-0.4 ms

  





  

    		2025-02-17 17:19:53.880515

    		2.2 ms

  





  

    		2025-02-17 18:19:56.268407

    		1.5 ms

  





  

    		2025-02-17 19:19:58.419703

    		1.4 ms

  





  

    		2025-02-17 20:20:02.028361

    		-1.1 ms

  





  

    		2025-02-17 21:20:04.549692

    		1.5 ms

  





  

    		2025-02-17 22:20:07.406383

    		-2.2 ms

  





  

    		2025-02-17 23:20:09.953076

    		-1.6 ms

  





  

    		2025-02-18 00:20:12.264421

    		-1.3 ms

  





  

    		2025-02-18 01:20:14.635563

    		0.3 ms

  





  

    		2025-02-18 02:20:16.641309

    		-0.6 ms

  





  

    		2025-02-18 03:20:19.013154

    		-0.3 ms

  





  

    		2025-02-18 04:20:20.605262

    		-0.5 ms

  





  

    		2025-02-18 05:20:22.440167

    		3.6 ms

  





  

    		2025-02-18 06:20:24.970379

    		1.4 ms

  





  

    		2025-02-18 07:20:27.465497

    		0.8 ms

  





  

    		2025-02-18 08:20:29.155812

    		1.8 ms

  





  

    		2025-02-18 09:20:30.908384

    		-0.1 ms

  





  

    		2025-02-18 10:20:32.907908

    		0.7 ms

  





  

    		2025-02-18 11:20:34.763127

    		1.3 ms

  





  

    		2025-02-18 12:20:37.025526

    		0.6 ms

  





  

    		2025-02-18 13:20:38.559636

    		2.2 ms

  





  

    		2025-02-18 14:20:40.512633

    		2.3 ms

  





  

    		2025-02-18 15:20:42.508616

    		1.9 ms

  





  

    		2025-02-18 16:20:45.092479

    		-1.2 ms

  





  

    		2025-02-18 17:20:47.009289

    		-0.9 ms

  





  

    		2025-02-18 18:20:48.896303

    		0.7 ms

  





  

    		2025-02-18 19:20:50.773706

    		-0.4 ms

  





  

    		2025-02-18 20:20:52.91078

    		1.1 ms

  





  

    		2025-02-18 21:20:54.692589

    		-1.6 ms

  





  

    		2025-02-18 22:20:56.809619

    		1.4 ms

  





  

    		2025-02-18 23:20:59.002603

    		-0.8 ms

  





  

    		2025-02-19 00:21:01.292615

    		0.0 ms

  





  

    		2025-02-19 01:21:03.352078

    		-0.6 ms

  





  

    		2025-02-19 02:21:05.737668

    		1.4 ms

  





  

    		2025-02-19 03:21:07.92795

    		-0.4 ms

  





  

    		2025-02-19 04:21:09.91297

    		-1.5 ms

  





  

    		2025-02-19 05:21:12.164428

    		-1.5 ms

  





  

    		2025-02-19 06:21:14.411686

    		-0.2 ms

  





  

    		2025-02-19 07:21:16.943311

    		-0.6 ms

  





  

    		2025-02-19 08:21:18.928307

    		3.9 ms

  





  

    		2025-02-19 09:21:21.369829

    		3.3 ms

  





  

    		2025-02-19 10:21:23.450469

    		-0.6 ms

  





  

    		2025-02-19 11:21:25.173699

    		0.4 ms

  





  

    		2025-02-19 12:21:26.997343

    		2.0 ms

  





  

    		2025-02-19 13:21:28.729413

    		-23.5 ms

  





  

    		2025-02-19 14:21:30.241288

    		-0.4 ms

  





  

    		2025-02-19 15:21:32.017429

    		-1.3 ms

  





  

    		2025-02-19 16:21:34.373299

    		-2.4 ms

  





  

    		2025-02-19 17:21:36.148671

    		-3.0 ms

  





  

    		2025-02-19 18:21:38.902365

    		0.6 ms

  





  

    		2025-02-19 19:21:41.388562

    		2.9 ms

  





  

    		2025-02-19 20:21:43.121766

    		2.4 ms

  





  

    		2025-02-19 21:21:45.013611

    		2.4 ms

  





  

    		2025-02-19 22:21:46.874202

    		1.3 ms

  





  

    		2025-02-19 23:21:48.849501

    		-4.3 ms

  





  

    		2025-02-20 00:21:51.512453

    		-1.7 ms

  





  

    		2025-02-20 01:21:54.073495

    		-1.9 ms

  





  

    		2025-02-20 02:21:55.89639

    		-2.3 ms

  





  

    		2025-02-20 03:21:58.024937

    		-1.9 ms

  





  

    		2025-02-20 04:22:00.299897

    		-1.0 ms

  





  

    		2025-02-20 05:22:02.611155

    		1.5 ms

  





  

    		2025-02-20 06:22:04.641475

    		2.2 ms

  





  

    		2025-02-20 07:22:07.223194

    		0.5 ms

  





  

    		2025-02-20 08:22:09.452586

    		0.5 ms

  





  

    		2025-02-20 09:22:10.970609

    		-0.4 ms

  





  

    		2025-02-20 10:22:13.900291

    		-0.9 ms

  





  

    		2025-02-20 11:22:15.716202

    		-2.3 ms

  





  

    		2025-02-20 12:22:18.622555

    		-1.1 ms

  





  

    		2025-02-20 13:22:21.020838

    		-1.7 ms

  





  

    		2025-02-20 14:22:23.638202

    		-0.4 ms

  





  

    		2025-02-20 15:22:25.687466

    		-2.9 ms

  





  

    		2025-02-20 16:22:27.525559

    		1.4 ms

  





  

    		2025-02-20 17:22:29.818935

    		-0.5 ms

  





  

    		2025-02-20 18:22:32.3317

    		0.4 ms

  





  

    		2025-02-20 19:22:34.653646

    		4.2 ms

  





  

    		2025-02-20 20:22:36.336882

    		2.3 ms

  





  

    		2025-02-20 21:22:38.204169

    		0.8 ms

  





  

    		2025-02-20 22:22:40.018666

    		-2.9 ms

  





  

    		2025-02-20 23:22:41.939975

    		-2.9 ms

  





  

    		2025-02-21 00:22:44.284012

    		3.2 ms

  





  

    		2025-02-21 01:22:46.022251

    		3.3 ms

  





  

    		2025-02-21 02:22:48.231387

    		2.1 ms

  





  

    		2025-02-21 03:22:50.264654

    		0.3 ms

  





  

    		2025-02-21 04:22:52.793995

    		1.6 ms

  





  

    		2025-02-21 05:22:54.80274

    		-1.3 ms

  





  

    		2025-02-21 06:22:57.177871

    		0.7 ms

  





  

    		2025-02-21 07:22:59.872177

    		-0.2 ms

  





  

    		2025-02-21 08:23:02.09011

    		-1.2 ms

  





  

    		2025-02-21 09:23:04.501993

    		-0.3 ms

  





  

    		2025-02-21 10:23:06.757296

    		-1.4 ms

  





  

    		2025-02-21 11:23:08.213612

    		-0.5 ms

  





  

    		2025-02-21 12:23:10.700132

    		2.4 ms

  





  

    		2025-02-21 13:23:13.348582

    		-0.8 ms

  





  

    		2025-02-21 14:23:15.380601

    		0.6 ms

  





  

    		2025-02-21 15:23:17.10951

    		-1.2 ms

  





  

    		2025-02-21 16:23:20.035667

    		-2.0 ms

  





  

    		2025-02-21 17:23:22.196655

    		1.7 ms

  





  

    		2025-02-21 18:23:25.081791

    		2.1 ms

  





  

    		2025-02-21 19:23:26.768716

    		2.3 ms

  





  

    		2025-02-21 20:23:28.960892

    		-5.8 ms

  





  

    		2025-02-21 21:23:30.60415

    		-0.2 ms

  





  

    		2025-02-21 22:23:32.910227

    		-1.2 ms

  





  

    		2025-02-21 23:23:35.203543

    		-1.4 ms

  





  

    		2025-02-22 00:23:37.180402

    		-1.4 ms

  





  

    		2025-02-22 01:23:39.099586

    		-1.7 ms

  





  

    		2025-02-22 02:23:41.37351

    		-1.6 ms

  





  

    		2025-02-22 03:23:43.581725

    		0.1 ms

  





  

    		2025-02-22 04:23:45.422015

    		0.6 ms

  





  

    		2025-02-22 05:23:47.981245

    		-0.9 ms

  





  

    		2025-02-22 06:23:50.30173

    		1.3 ms

  





  

    		2025-02-22 07:23:52.8937

    		-0.7 ms

  





  

    		2025-02-22 08:23:55.258456

    		1.2 ms

  





  

    		2025-02-22 09:23:57.035072

    		3.1 ms

  





  

    		2025-02-22 10:23:59.8375

    		-1.0 ms

  





  

    		2025-02-22 11:24:01.723603

    		0.3 ms

  





  

    		2025-02-22 12:24:03.610062

    		4.1 ms

  





  

    		2025-02-22 13:24:05.869448

    		0.0 ms

  





  

    		2025-02-22 14:24:07.58255

    		-0.2 ms

  





  

    		2025-02-22 15:24:10.44088

    		1.4 ms

  





  

    		2025-02-22 16:24:12.959484

    		-0.6 ms

  





  

    		2025-02-22 17:24:15.955034

    		1.3 ms

  





  

    		2025-02-22 18:24:18.584855

    		0.4 ms

  





  

    		2025-02-22 19:24:21.18007

    		1.0 ms

  





  

    		2025-02-22 20:24:23.499178

    		1.1 ms

  





  

    		2025-02-22 21:24:25.814736

    		-0.3 ms

  





  

    		2025-02-22 22:24:28.424089

    		-0.3 ms

  





  

    		2025-02-22 23:24:30.45804

    		1.3 ms

  





  

    		2025-02-23 00:24:32.740136

    		-1.2 ms

  





  

    		2025-02-23 01:24:34.726511

    		-1.4 ms

  





  

    		2025-02-23 02:24:37.005007

    		0.3 ms

  





  

    		2025-02-23 03:24:39.235582

    		-0.1 ms

  





  

    		2025-02-23 04:24:41.24657

    		1.2 ms

  





  

    		2025-02-23 05:24:43.543281

    		-1.0 ms

  





  

    		2025-02-23 06:24:45.435553

    		0.6 ms

  





  

    		2025-02-23 07:24:47.874063

    		-0.1 ms

  





  

    		2025-02-23 08:24:50.380732

    		0.9 ms

  





  

    		2025-02-23 09:24:52.094958

    		0.3 ms

  





  

    		2025-02-23 10:24:53.989118

    		3.3 ms

  





  

    		2025-02-23 11:24:56.372522

    		1.7 ms

  





  

    		2025-02-23 12:24:58.01262

    		0.9 ms

  





  

    		2025-02-23 13:24:59.623593

    		-0.5 ms

  





  

    		2025-02-23 14:25:02.066956

    		1.5 ms

  





  

    		2025-02-23 15:25:04.041528

    		-0.7 ms

  





  

    		2025-02-23 16:25:06.598354

    		-1.8 ms

  





  

    		2025-02-23 17:25:09.215125

    		-3.3 ms

  





  

    		2025-02-23 18:25:11.794541

    		-0.9 ms

  





  

    		2025-02-23 19:25:14.677208

    		-0.8 ms

  





  

    		2025-02-23 20:25:17.046169

    		1.1 ms

  





  

    		2025-02-23 21:25:19.555082

    		-0.7 ms

  





  

    		2025-02-23 22:25:21.924283

    		-1.2 ms

  





  

    		2025-02-23 23:25:24.135777

    		-1.4 ms

  





  

    		2025-02-24 00:25:26.192481

    		-2.0 ms

  





  

    		2025-02-24 01:25:28.218393

    		1.4 ms

  





  

    		2025-02-24 02:25:30.701765

    		1.1 ms

  





  

    		2025-02-24 03:25:32.749379

    		-0.2 ms

  





  

    		2025-02-24 04:25:34.715973

    		-0.2 ms

  





  

    		2025-02-24 05:25:37.158207

    		-0.9 ms

  





  

    		2025-02-24 06:25:38.95535

    		1.2 ms

  





  

    		2025-02-24 07:25:41.378554

    		1.7 ms

  





  

    		2025-02-24 08:25:43.619201

    		-0.4 ms

  





  

    		2025-02-24 09:25:45.244793

    		-1.2 ms

  





  

    		2025-02-24 10:25:47.04813

    		0.7 ms

  





  

    		2025-02-24 11:25:49.021729

    		-0.3 ms

  





  

    		2025-02-24 12:25:51.03292

    		2.0 ms

  





  

    		2025-02-24 13:25:53.775889

    		-4.7 ms

  





  

    		2025-02-24 14:25:55.477083

    		-0.4 ms

  





  

    		2025-02-24 15:25:57.372047

    		-0.2 ms

  





  

    		2025-02-24 16:25:59.194679

    		2.1 ms

  





  

    		2025-02-24 17:26:01.378905

    		1.2 ms

  





  

    		2025-02-24 18:26:04.355955

    		-1.4 ms

  





  

    		2025-02-24 19:26:06.929863

    		6.8 ms

  





  

    		2025-02-24 20:26:09.496799

    		9.2 ms

  





  

    		2025-02-24 21:26:11.147736

    		-1.9 ms

  





  

    		2025-02-24 22:26:14.012124

    		-1.1 ms

  





  

    		2025-02-24 23:26:16.213131

    		-1.6 ms

  





  

    		2025-02-25 00:26:17.867189

    		-1.9 ms

  





  

    		2025-02-25 01:26:20.41574

    		0.2 ms

  





  

    		2025-02-25 02:26:22.301475

    		-1.2 ms

  





  

    		2025-02-25 03:26:24.481216

    		-1.0 ms

  





  

    		2025-02-25 04:26:26.70803

    		0.9 ms

  





  

    		2025-02-25 05:26:28.587497

    		-0.1 ms

  





  

    		2025-02-25 06:26:30.939181

    		-1.6 ms

  





  

    		2025-02-25 07:26:32.955256

    		2.0 ms

  





  

    		2025-02-25 08:26:35.169272

    		9.1 ms

  





  

    		2025-02-25 09:26:36.648678

    		-0.8 ms

  





  

    		2025-02-25 10:26:38.362369

    		-0.5 ms

  





  

    		2025-02-25 11:26:40.034224

    		1.4 ms

  





  

    		2025-02-25 12:26:41.483755

    		1.0 ms

  





  

    		2025-02-25 13:26:43.720244

    		0.3 ms

  





  

    		2025-02-25 14:26:45.684426

    		0.6 ms

  





  

    		2025-02-25 15:26:47.580574

    		2.1 ms

  





  

    		2025-02-25 16:26:49.442365

    		3.8 ms

  





  

    		2025-02-25 17:26:51.964686

    		3.3 ms

  





  

    		2025-02-25 18:26:54.52991

    		-2.0 ms

  





  

    		2025-02-25 19:26:57.036166

    		-1.6 ms

  





  

    		2025-02-25 20:26:59.231977

    		-5.8 ms

  





  

    		2025-02-25 21:27:01.119927

    		1.3 ms

  





  

    		2025-02-25 22:27:03.372271

    		-0.3 ms

  





  

    		2025-02-25 23:27:05.342626

    		-2.2 ms

  





  

    		2025-02-26 00:27:06.938344

    		-1.9 ms

  





  

    		2025-02-26 01:27:08.810804

    		-1.1 ms

  





  

    		2025-02-26 02:27:10.582903

    		0.2 ms

  





  

    		2025-02-26 03:27:12.625718

    		-2.0 ms

  





  

    		2025-02-26 04:27:14.301961

    		0.4 ms

  





  

    		2025-02-26 05:27:16.504132

    		-1.3 ms

  





  

    		2025-02-26 06:27:19.12757

    		-2.2 ms

  





  

    		2025-02-26 07:27:21.674125

    		1.6 ms

  





  

    		2025-02-26 08:27:23.16084

    		2.1 ms

  





  

    		2025-02-26 09:27:24.899446

    		7.3 ms

  





  

    		2025-02-26 10:27:26.434743

    		1.4 ms

  





  

    		2025-02-26 11:27:28.117119

    		-0.9 ms

  





  

    		2025-02-26 12:27:29.759495

    		0.2 ms

  





  

    		2025-02-26 13:27:31.16277

    		-1.9 ms

  





  

    		2025-02-26 14:27:32.676704

    		6.0 ms

  





  

    		2025-02-26 15:27:34.224383

    		1.4 ms

  





  

    		2025-02-26 16:27:35.711211

    		-2.9 ms

  





  

    		2025-02-26 17:27:38.312419

    		0.4 ms

  





  

    		2025-02-26 18:27:40.614212

    		3.9 ms

  





  

    		2025-02-26 19:27:42.880063

    		1.6 ms

  





  

    		2025-02-26 20:27:45.267389

    		-0.1 ms

  





  

    		2025-02-26 21:27:46.961477

    		0.7 ms

  





  

    		2025-02-26 22:27:48.940144

    		0.5 ms

  





  

    		2025-02-26 23:27:51.08566

    		-1.0 ms

  





  

    		2025-02-27 00:27:53.326687

    		-0.5 ms

  





  

    		2025-02-27 01:27:55.22866

    		-1.1 ms

  





  

    		2025-02-27 02:27:57.381068

    		-1.5 ms

  





  

    		2025-02-27 03:27:59.452001

    		0.8 ms

  





  

    		2025-02-27 04:28:01.291816

    		-2.3 ms

  





  

    		2025-02-27 05:28:02.771092

    		-0.2 ms

  





  

    		2025-02-27 06:28:05.065349

    		0.7 ms

  





  

    		2025-02-27 07:28:06.894011

    		1.4 ms

  





  

    		2025-02-27 08:28:09.258516

    		0.6 ms

  





  

    		2025-02-27 09:28:12.037924

    		1.4 ms

  





  

    		2025-02-27 10:28:13.876964

    		3.7 ms

  





  

    		2025-02-27 11:28:15.94062

    		-0.4 ms

  





  

    		2025-02-27 12:28:18.053751

    		-1.2 ms

  





  

    		2025-02-27 13:28:20.042956

    		-2.5 ms

  





  

    		2025-02-27 14:28:21.80573

    		-1.4 ms

  





  

    		2025-02-27 15:28:24.158956

    		0.2 ms

  





  

    		2025-02-27 16:28:25.874376

    		-0.7 ms

  





  

    		2025-02-27 17:28:28.151852

    		1.7 ms

  





  

    		2025-02-27 18:28:30.957935

    		-0.7 ms

  





  

    		2025-02-27 19:28:34.231702

    		-1.7 ms

  





  

    		2025-02-27 20:28:37.5338

    		-0.9 ms

  





  

    		2025-02-27 21:28:39.864846

    		-0.3 ms

  





  

    		2025-02-27 22:28:42.351553

    		-0.4 ms

  





  

    		2025-02-27 23:28:44.205408

    		-2.3 ms

  





  

    		2025-02-28 00:28:46.71503

    		-1.9 ms

  





  

    		2025-02-28 01:28:49.054533

    		1.0 ms

  





  

    		2025-02-28 02:28:51.068133

    		-0.6 ms

  





  

    		2025-02-28 03:28:53.409642

    		-1.6 ms

  





  

    		2025-02-28 04:28:55.708849

    		1.1 ms

  





  

    		2025-02-28 05:28:58.506166

    		0.4 ms

  





  

    		2025-02-28 06:29:00.960508

    		-1.7 ms

  





  

    		2025-02-28 07:29:03.423357

    		0.1 ms

  





  

    		2025-02-28 08:29:05.359696

    		2.2 ms

  





  

    		2025-02-28 09:29:07.256504

    		2.1 ms

  





  

    		2025-02-28 10:29:08.928465

    		2.1 ms

  





  

    		2025-02-28 11:29:10.614753

    		1.4 ms

  





  

    		2025-02-28 12:29:12.883767

    		-0.1 ms

  





  

    		2025-02-28 13:29:14.864849

    		0.1 ms

  





  

    		2025-02-28 14:29:16.546771

    		-0.5 ms

  





  

    		2025-02-28 15:29:18.449286

    		-0.2 ms

  





  

    		2025-02-28 16:29:20.321605

    		1.8 ms

  





  

    		2025-02-28 17:29:22.305063

    		-0.5 ms

  





  

    		2025-02-28 18:29:24.911057

    		-0.2 ms

  





  

    		2025-02-28 19:29:27.228706

    		0.0 ms

  





  

    		2025-02-28 20:29:28.884455

    		-1.1 ms

  





  

    		2025-02-28 21:29:31.886347

    		-1.4 ms

  





  

    		2025-02-28 22:29:34.014731

    		-1.0 ms

  





  

    		2025-02-28 23:29:35.739205

    		1.3 ms

  





  

    		2025-03-01 00:29:38.232872

    		-1.1 ms

  





  

    		2025-03-01 01:29:40.056164

    		1.2 ms

  





  

    		2025-03-01 02:29:42.144812

    		1.3 ms

  





  

    		2025-03-01 03:29:44.165961

    		-1.4 ms

  





  

    		2025-03-01 04:29:46.362784

    		-0.6 ms

  





  

    		2025-03-01 05:29:48.566618

    		-1.1 ms

  





  

    		2025-03-01 06:29:50.629456

    		-0.5 ms

  





  

    		2025-03-01 07:29:52.460413

    		-0.1 ms

  





  

    		2025-03-01 08:29:54.125975

    		-0.3 ms

  





  

    		2025-03-01 09:29:55.865913

    		1.0 ms

  





  

    		2025-03-01 10:29:57.640871

    		-1.1 ms

  





  

    		2025-03-01 11:30:00.287045

    		-0.8 ms

  





  

    		2025-03-01 12:30:01.943913

    		1.0 ms

  





  

    		2025-03-01 13:30:04.977636

    		-0.4 ms

  





  

    		2025-03-01 14:30:08.178631

    		-0.9 ms

  





  

    		2025-03-01 15:30:10.323604

    		1.7 ms

  





  

    		2025-03-01 16:30:12.836492

    		0.4 ms

  





  

    		2025-03-01 17:30:15.105615

    		-0.7 ms

  





  

    		2025-03-01 18:30:18.139933

    		1.2 ms

  





  

    		2025-03-01 19:30:21.420855

    		0.5 ms

  





  

    		2025-03-01 20:30:23.40147

    		-1.8 ms

  





  

    		2025-03-01 21:30:25.577506

    		-0.5 ms

  





  

    		2025-03-01 22:30:27.897737

    		-2.3 ms

  





  

    		2025-03-01 23:30:30.405743

    		-2.1 ms

  





  

    		2025-03-02 00:30:32.583076

    		-1.9 ms

  





  

    		2025-03-02 01:30:34.675225

    		-2.6 ms

  





  

    		2025-03-02 02:30:36.898454

    		-0.9 ms

  





  

    		2025-03-02 03:30:39.083328

    		-1.6 ms

  





  

    		2025-03-02 04:30:40.814799

    		2.7 ms

  





  

    		2025-03-02 05:30:42.797596

    		-0.7 ms

  





  

    		2025-03-02 06:30:45.234314

    		-1.8 ms

  





  

    		2025-03-02 07:30:47.812749

    		0.0 ms

  





  

    		2025-03-02 08:30:49.44015

    		-0.8 ms

  





  

    		2025-03-02 09:30:51.217429

    		-0.3 ms

  





  

    		2025-03-02 10:30:53.696588

    		2.9 ms

  





  

    		2025-03-02 11:30:56.490835

    		1.4 ms

  





  

    		2025-03-02 12:30:58.863824

    		-0.9 ms

  





  

    		2025-03-02 13:31:00.749911

    		1.0 ms

  





  

    		2025-03-02 14:31:03.014128

    		-0.7 ms

  





  

    		2025-03-02 15:31:04.666084

    		1.2 ms

  





  

    		2025-03-02 16:31:07.182964

    		0.6 ms

  





  

    		2025-03-02 17:31:09.450685

    		0.3 ms

  





  

    		2025-03-02 18:31:12.838065

    		1.4 ms

  





  

    		2025-03-02 19:31:15.480198

    		3.4 ms

  





  

    		2025-03-02 20:31:17.779653

    		3.6 ms

  





  

    		2025-03-02 21:31:20.303711

    		-0.7 ms

  





  

    		2025-03-02 22:31:22.69204

    		-0.1 ms

  





  

    		2025-03-02 23:31:24.490619

    		-2.9 ms

  





  

    		2025-03-03 00:31:26.793036

    		-2.4 ms

  





  

    		2025-03-03 01:31:29.010331

    		-1.9 ms

  





  

    		2025-03-03 02:31:31.124067

    		0.3 ms

  





  

    		2025-03-03 03:31:33.33695

    		0.8 ms

  





  

    		2025-03-03 04:31:35.693724

    		-1.4 ms

  





  

    		2025-03-03 05:31:38.074133

    		-0.6 ms

  





  

    		2025-03-03 06:31:40.386103

    		-0.1 ms

  





  

    		2025-03-03 07:31:43.088843

    		1.2 ms

  





  

    		2025-03-03 08:31:46.521408

    		0.2 ms

  





  

    		2025-03-03 09:31:48.141448

    		-0.4 ms

  





  

    		2025-03-03 10:31:49.903908

    		1.0 ms

  





  

    		2025-03-03 11:31:51.745476

    		-0.7 ms

  





  

    		2025-03-03 12:31:54.192242

    		-0.4 ms

  





  

    		2025-03-03 13:31:56.547729

    		-1.6 ms

  





  

    		2025-03-03 14:31:58.177991

    		-0.9 ms

  





  

    		2025-03-03 15:31:59.780412

    		3.3 ms

  





  

    		2025-03-03 16:32:01.59295

    		1.4 ms

  





  

    		2025-03-03 17:32:03.402199

    		1.1 ms

  





  

    		2025-03-03 18:32:05.105612

    		0.0 ms

  





  

    		2025-03-03 19:32:06.717102

    		-2.9 ms

  





  

    		2025-03-03 20:32:08.904813

    		-0.2 ms

  





  

    		2025-03-03 21:32:12.091731

    		0.7 ms

  





  

    		2025-03-03 22:32:14.661028

    		1.6 ms

  





  

    		2025-03-03 23:32:16.377898

    		2.4 ms

  





  

    		2025-03-04 00:32:18.952385

    		-0.9 ms

  





  

    		2025-03-04 01:32:20.756714

    		-0.6 ms

  





  

    		2025-03-04 02:32:22.46361

    		-0.6 ms

  





  

    		2025-03-04 03:32:24.808562

    		-0.9 ms

  





  

    		2025-03-04 04:32:26.73949

    		-0.5 ms

  





  

    		2025-03-04 05:32:28.682189

    		-0.8 ms

  





  

    		2025-03-04 06:32:31.10206

    		1.6 ms

  





  

    		2025-03-04 07:32:33.026341

    		-6.4 ms

  





  

    		2025-03-04 08:32:34.596701

    		-0.6 ms

  





  

    		2025-03-04 09:32:36.306096

    		-0.3 ms

  





  

    		2025-03-04 10:32:37.897186

    		14.8 ms

  





  

    		2025-03-04 11:32:39.90886

    		-0.7 ms

  





  

    		2025-03-04 12:32:41.607556

    		0.2 ms

  





  

    		2025-03-04 13:32:43.908474

    		2.9 ms

  





  

    		2025-03-04 14:32:45.729131

    		1.3 ms

  





  

    		2025-03-04 15:32:47.514089

    		1.7 ms

  





  

    		2025-03-04 16:32:49.131351

    		0.1 ms

  





  

    		2025-03-04 17:32:50.893119

    		-1.1 ms

  





  

    		2025-03-04 18:32:53.024139

    		0.6 ms

  





  

    		2025-03-04 19:32:55.805594

    		-2.4 ms

  





  

    		2025-03-04 20:32:57.486747

    		1.3 ms

  





  

    		2025-03-04 21:33:00.464787

    		1.3 ms

  





  

    		2025-03-04 22:33:02.767759

    		2.0 ms

  





  

    		2025-03-04 23:33:05.144119

    		-0.8 ms

  





  

    		2025-03-05 00:33:07.040572

    		-0.8 ms

  





  

    		2025-03-05 01:33:08.782235

    		-1.4 ms

  





  

    		2025-03-05 02:33:10.909708

    		-0.9 ms

  





  

    		2025-03-05 03:33:12.702847

    		1.1 ms

  





  

    		2025-03-05 04:33:14.486086

    		0.9 ms

  





  

    		2025-03-05 05:33:16.254374

    		-1.1 ms

  





  

    		2025-03-05 06:33:18.288436

    		1.5 ms

  





  

    		2025-03-05 07:33:21.187428

    		-0.7 ms

  





  

    		2025-03-05 08:33:23.245385

    		1.1 ms

  





  

    		2025-03-05 09:33:25.131123

    		1.0 ms

  





  

    		2025-03-05 10:33:26.774237

    		0.0 ms

  





  

    		2025-03-05 11:33:28.644515

    		-0.7 ms

  





  

    		2025-03-05 12:33:30.412462

    		-0.7 ms

  





  

    		2025-03-05 13:33:32.150432

    		-0.5 ms

  





  

    		2025-03-05 14:33:34.065425

    		0.5 ms

  





  

    		2025-03-05 15:33:36.203611

    		0.1 ms

  





  

    		2025-03-05 16:33:38.180172

    		-2.9 ms

  





  

    		2025-03-05 17:33:40.073222

    		0.6 ms

  





  

    		2025-03-05 18:33:42.761035

    		0.7 ms

  





  

    		2025-03-05 19:33:44.721629

    		0.6 ms

  





  

    		2025-03-05 20:33:47.383309

    		0.3 ms

  





  

    		2025-03-05 21:33:49.814878

    		0.8 ms

  





  

    		2025-03-05 22:33:52.613885

    		-1.0 ms

  





  

    		2025-03-05 23:33:54.735946

    		-6.6 ms

  





  

    		2025-03-06 00:33:56.224613

    		-5.7 ms

  





  

    		2025-03-06 01:33:58.203194

    		-0.2 ms

  





  

    		2025-03-06 02:33:59.611405

    		1.8 ms

  





  

    		2025-03-06 03:34:01.279276

    		-1.3 ms

  





  

    		2025-03-06 04:34:02.706182

    		-1.2 ms

  





  

    		2025-03-06 05:34:05.041252

    		-1.3 ms

  





  

    		2025-03-06 06:34:07.411824

    		-1.0 ms

  





  

    		2025-03-06 07:34:10.120665

    		0.2 ms

  





  

    		2025-03-06 08:34:12.280826

    		2.5 ms

  





  

    		2025-03-06 09:34:14.124454

    		1.9 ms

  





  

    		2025-03-06 10:34:16.357861

    		-0.6 ms

  





  

    		2025-03-06 11:34:18.340961

    		-1.0 ms

  





  

    		2025-03-06 12:34:20.61221

    		1.5 ms

  





  

    		2025-03-06 13:34:22.747331

    		1.6 ms

  





  

    		2025-03-06 14:34:24.745055

    		0.7 ms

  





  

    		2025-03-06 15:34:26.421852

    		-0.8 ms

  





  

    		2025-03-06 16:34:28.651392

    		0.9 ms

  





  

    		2025-03-06 17:34:30.768795

    		-0.6 ms

  





  

    		2025-03-06 18:34:33.347177

    		-0.3 ms

  





  

    		2025-03-06 19:34:35.732067

    		-0.9 ms

  





  

    		2025-03-06 20:34:38.110763

    		-2.0 ms

  





  

    		2025-03-06 21:34:40.525818

    		0.3 ms

  





  

    		2025-03-06 22:34:42.611228

    		2.3 ms

  





  

    		2025-03-06 23:34:44.709129

    		2.1 ms

  





  

    		2025-03-07 00:34:46.925464

    		0.3 ms

  





  

    		2025-03-07 01:34:48.885638

    		-0.4 ms

  





  

    		2025-03-07 02:34:50.850209

    		0.4 ms

  





  

    		2025-03-07 03:34:53.324767

    		-1.9 ms

  





  

    		2025-03-07 04:34:54.944614

    		-0.6 ms

  





  

    		2025-03-07 05:34:56.704894

    		2.0 ms

  





  

    		2025-03-07 06:34:58.701856

    		0.4 ms

  





  

    		2025-03-07 07:35:00.119018

    		2.2 ms

  





  

    		2025-03-07 08:35:02.0804

    		0.9 ms

  





  

    		2025-03-07 09:35:04.644696

    		-0.4 ms

  





  

    		2025-03-07 10:35:07.242824

    		-2.1 ms

  





  

    		2025-03-07 11:35:09.237671

    		2.0 ms

  





  

    		2025-03-07 12:35:10.842448

    		3.5 ms

  





  

    		2025-03-07 13:35:13.024104

    		1.2 ms

  





  

    		2025-03-07 14:35:15.527193

    		-0.9 ms

  





  

    		2025-03-07 15:35:17.739749

    		2.6 ms

  





  

    		2025-03-07 16:35:20.872113

    		1.7 ms

  





  

    		2025-03-07 17:35:23.358944

    		0.8 ms

  





  

    		2025-03-07 18:35:24.94331

    		-1.4 ms

  





  

    		2025-03-07 19:35:28.037386

    		0.6 ms

  





  

    		2025-03-07 20:35:30.151647

    		3.4 ms

  





  

    		2025-03-07 21:35:32.573674

    		-0.8 ms

  





  

    		2025-03-07 22:35:34.630074

    		-0.2 ms

  





  

    		2025-03-07 23:35:36.272849

    		1.6 ms

  





  

    		2025-03-08 00:35:38.609246

    		-0.9 ms

  





  

    		2025-03-08 01:35:40.926187

    		-1.4 ms

  





  

    		2025-03-08 02:35:42.63998

    		-0.3 ms

  





  

    		2025-03-08 03:35:44.671469

    		-2.3 ms

  





  

    		2025-03-08 04:35:46.874439

    		-4.5 ms

  





  

    		2025-03-08 05:35:48.365741

    		-3.3 ms

  





  

    		2025-03-08 06:37:04.155933

    		-0.1 ms

  





  

    		2025-03-08 07:37:06.501034

    		2.6 ms

  





  

    		2025-03-08 08:37:09.142819

    		1.4 ms

  





  

    		2025-03-08 09:37:13.363074

    		1.1 ms

  





  

    		2025-03-08 10:37:16.660181

    		1.5 ms

  





  

    		2025-03-08 11:37:18.596751

    		1.2 ms

  





  

    		2025-03-08 12:37:21.962272

    		0.3 ms

  





  

    		2025-03-08 13:37:26.263263

    		1.2 ms

  





  

    		2025-03-08 14:37:30.190336

    		-0.6 ms

  





  

    		2025-03-08 15:37:33.289811

    		1.7 ms

  





  

    		2025-03-08 16:37:36.40238

    		-0.8 ms

  





  

    		2025-03-08 17:37:39.098271

    		1.5 ms

  





  

    		2025-03-08 18:37:40.830629

    		-0.5 ms

  





  

    		2025-03-08 19:37:43.624678

    		1.1 ms

  





  

    		2025-03-08 20:37:45.677813

    		0.7 ms

  





  

    		2025-03-08 21:37:48.327034

    		-1.2 ms

  





  

    		2025-03-08 22:37:50.958006

    		-0.1 ms

  





  

    		2025-03-08 23:37:53.482592

    		-0.4 ms

  





  

    		2025-03-09 00:37:55.268017

    		-2.0 ms

  





  

    		2025-03-09 01:37:57.558308

    		0.9 ms

  





  

    		2025-03-09 02:38:00.165652

    		-0.5 ms

  





  

    		2025-03-09 03:38:01.97828

    		-1.7 ms

  





  

    		2025-03-09 04:38:04.265771

    		-1.2 ms

  





  

    		2025-03-09 05:38:06.405445

    		1.6 ms

  





  

    		2025-03-09 06:38:08.617002

    		-0.5 ms

  





  

    		2025-03-09 07:38:10.354818

    		0.0 ms

  





  

    		2025-03-09 08:38:12.767111

    		0.6 ms

  





  

    		2025-03-09 09:38:15.074418

    		-0.2 ms

  





  

    		2025-03-09 10:38:16.694402

    		-1.4 ms

  





  

    		2025-03-09 11:38:19.735473

    		0.1 ms

  





  

    		2025-03-09 12:38:21.911026

    		-2.4 ms

  





  

    		2025-03-09 13:38:25.539169

    		1.6 ms

  





  

    		2025-03-09 14:38:28.042026

    		-1.2 ms

  





  

    		2025-03-09 15:38:29.904784

    		0.0 ms

  





  

    		2025-03-09 16:38:33.292694

    		-0.2 ms

  





  

    		2025-03-09 17:38:34.925875

    		-0.7 ms

  





  

    		2025-03-09 18:38:36.934466

    		3.7 ms

  





  

    		2025-03-09 19:38:40.626462

    		-1.5 ms

  





  

    		2025-03-09 20:38:43.357347

    		1.5 ms

  





  

    		2025-03-09 21:38:45.184202

    		-0.5 ms

  





  

    		2025-03-09 22:38:47.608266

    		-2.0 ms

  





  

    		2025-03-09 23:38:50.556022

    		-2.7 ms

  





  

    		2025-03-10 00:38:53.60157

    		0.9 ms

  





  

    		2025-03-10 01:38:56.487432

    		0.3 ms

  





  

    		2025-03-10 02:38:58.762101

    		-2.6 ms

  





  

    		2025-03-10 03:39:01.611788

    		0.8 ms

  





  

    		2025-03-10 04:39:03.939408

    		-0.3 ms

  





  

    		2025-03-10 05:39:06.114121

    		-1.1 ms

  





  

    		2025-03-10 06:39:08.59335

    		-0.1 ms

  





  

    		2025-03-10 07:39:10.403817

    		2.4 ms

  





  

    		2025-03-10 08:39:12.118169

    		3.1 ms

  





  

    		2025-03-10 09:39:14.025438

    		1.7 ms

  





  

    		2025-03-10 10:39:15.599745

    		8.3 ms

  





  

    		2025-03-10 11:39:17.232019

    		0.7 ms

  





  

    		2025-03-10 12:39:18.976968

    		2.4 ms

  





  

    		2025-03-10 13:39:20.67204

    		2.5 ms

  





  

    		2025-03-10 14:39:22.718875

    		1.8 ms

  





  

    		2025-03-10 15:39:24.84464

    		4.6 ms

  





  

    		2025-03-10 16:39:26.441276

    		3.3 ms

  





  

    		2025-03-10 17:39:28.13944

    		1.9 ms

  





  

    		2025-03-10 18:39:30.194408

    		1.6 ms

  





  

    		2025-03-10 19:39:32.91182

    		0.9 ms

  





  

    		2025-03-10 20:39:35.760236

    		1.1 ms

  





  

    		2025-03-10 21:39:37.979111

    		1.2 ms

  





  

    		2025-03-10 22:39:40.067424

    		0.6 ms

  





  

    		2025-03-10 23:39:41.987588

    		0.3 ms

  





  

    		2025-03-11 00:39:44.43957

    		-3.4 ms

  





  

    		2025-03-11 01:39:46.726689

    		1.3 ms

  





  

    		2025-03-11 02:39:49.06776

    		2.1 ms

  





  

    		2025-03-11 03:39:51.528741

    		1.7 ms

  





  

    		2025-03-11 04:39:53.697148

    		1.6 ms

  





  

    		2025-03-11 05:39:56.044023

    		2.3 ms

  





  

    		2025-03-11 06:39:58.316622

    		1.7 ms

  





  

    		2025-03-11 07:39:59.90586

    		2.1 ms

  





  

    		2025-03-11 08:40:01.768071

    		2.0 ms

  





  

    		2025-03-11 09:40:03.429782

    		2.5 ms

  





  

    		2025-03-11 10:40:05.612948

    		2.7 ms

  





  

    		2025-03-11 11:40:07.878495

    		1.8 ms

  





  

    		2025-03-11 12:40:10.533146

    		4.3 ms

  





  

    		2025-03-11 13:40:12.103656

    		1.2 ms

  





  

    		2025-03-11 14:40:14.81636

    		1.3 ms

  





  

    		2025-03-11 15:40:17.64861

    		3.0 ms

  





  

    		2025-03-11 16:40:19.514567

    		5.5 ms

  





  

    		2025-03-11 17:40:21.463146

    		-0.2 ms

  





  

    		2025-03-11 18:40:23.89072

    		0.6 ms

  





  

    		2025-03-11 19:40:26.733548

    		-1.1 ms

  





  

    		2025-03-11 20:40:29.066386

    		2.0 ms

  





  

    		2025-03-11 21:40:31.336856

    		-0.5 ms

  





  

    		2025-03-11 22:40:34.039084

    		-1.3 ms

  





  

    		2025-03-11 23:40:36.164397

    		-1.5 ms

  





  

    		2025-03-12 00:40:37.785657

    		-2.4 ms

  





  

    		2025-03-12 01:40:39.477029

    		-2.3 ms

  





  

    		2025-03-12 02:40:41.302244

    		-0.5 ms

  





  

    		2025-03-12 03:40:43.249122

    		-1.3 ms

  





  

    		2025-03-12 04:40:45.331467

    		-1.6 ms

  





  

    		2025-03-12 05:40:47.487294

    		-0.2 ms

  





  

    		2025-03-12 06:40:49.97542

    		-1.2 ms

  





  

    		2025-03-12 07:40:51.895865

    		2.2 ms

  





  

    		2025-03-12 08:40:54.36068

    		-1.2 ms

  





  

    		2025-03-12 09:40:55.970522

    		0.4 ms

  





  

    		2025-03-12 10:40:58.088576

    		2.0 ms

  





  

    		2025-03-12 11:40:59.566503

    		0.7 ms

  





  

    		2025-03-12 12:41:00.913182

    		2.8 ms

  





  

    		2025-03-12 13:41:02.447449

    		0.6 ms

  





  

    		2025-03-12 14:41:04.703569

    		0.5 ms

  





  

    		2025-03-12 15:41:06.284269

    		-0.6 ms

  





  

    		2025-03-12 16:41:07.930126

    		1.1 ms

  





  

    		2025-03-12 17:41:10.550571

    		0.4 ms

  





  

    		2025-03-12 18:41:13.087189

    		-2.4 ms

  





  

    		2025-03-12 19:41:15.719931

    		6.8 ms

  





  

    		2025-03-12 20:41:17.715937

    		7.8 ms

  





  

    		2025-03-12 21:41:20.884529

    		-1.3 ms

  





  

    		2025-03-12 22:41:22.692919

    		-1.3 ms

  





  

    		2025-03-12 23:41:24.687918

    		0.4 ms

  





  

    		2025-03-13 00:41:26.775504

    		-0.6 ms

  





  

    		2025-03-13 01:41:29.009097

    		-1.1 ms

  





  

    		2025-03-13 02:41:30.917785

    		-2.6 ms

  





  

    		2025-03-13 03:41:33.030219

    		0.2 ms

  





  

    		2025-03-13 04:41:34.934118

    		-1.4 ms

  





  

    		2025-03-13 05:41:36.901985

    		-0.3 ms

  





  

    		2025-03-13 06:41:39.242886

    		0.4 ms

  





  

    		2025-03-13 07:41:41.812142

    		1.8 ms

  





  

    		2025-03-13 08:41:44.838215

    		-0.5 ms

  





  

    		2025-03-13 09:41:47.222795

    		5.0 ms

  





  

    		2025-03-13 10:41:49.007131

    		1.5 ms

  





  

    		2025-03-13 11:41:51.288625

    		-0.3 ms

  





  

    		2025-03-13 12:41:52.991512

    		1.2 ms

  





  

    		2025-03-13 13:41:55.475196

    		2.0 ms

  





  

    		2025-03-13 14:41:57.249733

    		0.9 ms

  





  

    		2025-03-13 15:41:59.692796

    		0.7 ms

  





  

    		2025-03-13 16:42:01.579841

    		-0.4 ms

  





  

    		2025-03-13 17:42:03.490979

    		-0.7 ms

  





  

    		2025-03-13 18:42:06.168782

    		-1.7 ms

  





  

    		2025-03-13 19:42:08.163802

    		0.9 ms

  





  

    		2025-03-13 20:42:11.053579

    		-0.3 ms

  





  

    		2025-03-13 21:42:13.052234

    		-2.8 ms

  





  

    		2025-03-13 22:42:14.674089

    		-3.4 ms

  





  

    		2025-03-13 23:42:16.117714

    		-0.1 ms

  





  

    		2025-03-14 00:42:18.680329

    		-2.0 ms

  





  

    		2025-03-14 01:42:20.593286

    		-1.1 ms

  





  

    		2025-03-14 02:42:22.413266

    		1.3 ms

  





  

    		2025-03-14 03:42:24.063338

    		1.8 ms

  





  

    		2025-03-14 04:42:26.063267

    		2.3 ms

  





  

    		2025-03-14 05:42:27.777063

    		1.6 ms

  





  

    		2025-03-14 06:42:29.483027

    		0.9 ms

  





  

    		2025-03-14 07:42:31.775128

    		1.8 ms

  





  

    		2025-03-14 08:42:34.172392

    		0.3 ms

  





  

    		2025-03-14 09:42:36.54435

    		3.2 ms

  





  

    		2025-03-14 10:42:38.107482

    		-1.1 ms

  





  

    		2025-03-14 11:42:39.645494

    		5.5 ms

  





  

    		2025-03-14 12:42:41.177497

    		6.7 ms

  





  

    		2025-03-14 13:42:43.660966

    		1.7 ms

  





  

    		2025-03-14 14:42:45.569598

    		-0.1 ms

  





  

    		2025-03-14 15:42:47.374238

    		1.8 ms

  





  

    		2025-03-14 16:42:49.17644

    		-0.4 ms

  





  

    		2025-03-14 17:42:51.067535

    		0.8 ms

  





  

    		2025-03-14 18:42:53.838743

    		0.7 ms

  





  

    		2025-03-14 19:42:55.889744

    		0.0 ms

  





  

    		2025-03-14 20:42:58.549382

    		-0.4 ms

  





  

    		2025-03-14 21:43:00.836722

    		-1.7 ms

  





  

    		2025-03-14 22:43:03.554475

    		0.5 ms

  





  

    		2025-03-14 23:43:05.519135

    		-1.3 ms

  





  

    		2025-03-15 00:43:07.538204

    		-2.6 ms

  





  

    		2025-03-15 01:43:09.340629

    		-2.2 ms

  





  

    		2025-03-15 02:43:11.676426

    		-1.3 ms

  





  

    		2025-03-15 03:43:14.08511

    		0.3 ms

  





  

    		2025-03-15 04:43:16.518905

    		-1.3 ms

  





  

    		2025-03-15 05:43:18.627602

    		-1.1 ms

  





  

    		2025-03-15 06:43:20.632079

    		-0.3 ms

  





  

    		2025-03-15 07:43:23.54191

    		-2.3 ms

  





  

    		2025-03-15 08:43:26.183101

    		1.3 ms

  





  

    		2025-03-15 09:43:27.799872

    		0.7 ms

  





  

    		2025-03-15 10:43:29.801601

    		-1.2 ms

  





  

    		2025-03-15 11:43:31.893882

    		0.1 ms

  





  

    		2025-03-15 12:43:33.945475

    		0.8 ms

  





  

    		2025-03-15 13:43:36.152084

    		0.0 ms

  





  

    		2025-03-15 14:43:37.811236

    		1.1 ms

  





  

    		2025-03-15 15:43:39.918345

    		2.2 ms

  





  

    		2025-03-15 16:43:41.504219

    		-0.3 ms

  





  

    		2025-03-15 17:43:43.933234

    		-0.8 ms

  





  

    		2025-03-15 18:43:46.412452

    		-2.8 ms

  





  

    		2025-03-15 19:43:48.60599

    		-1.7 ms

  





  

    		2025-03-15 20:43:51.246315

    		-1.1 ms

  





  

    		2025-03-15 21:43:53.278886

    		-1.6 ms

  





  

    		2025-03-15 22:43:55.14543

    		-1.5 ms

  





  

    		2025-03-15 23:43:57.512793

    		-2.0 ms

  





  

    		2025-03-16 00:44:00.001933

    		-1.8 ms

  





  

    		2025-03-16 01:44:02.140038

    		0.5 ms

  





  

    		2025-03-16 02:44:04.159381

    		-1.9 ms

  





  

    		2025-03-16 03:44:06.410099

    		1.0 ms

  





  

    		2025-03-16 04:44:08.944795

    		-0.9 ms

  





  

    		2025-03-16 05:44:11.181214

    		0.2 ms

  





  

    		2025-03-16 06:44:13.247349

    		1.7 ms

  





  

    		2025-03-16 07:44:15.85041

    		0.9 ms

  





  

    		2025-03-16 08:44:17.398162

    		0.0 ms

  





  

    		2025-03-16 09:44:20.311557

    		-0.6 ms

  





  

    		2025-03-16 10:44:21.72272

    		1.1 ms

  





  

    		2025-03-16 11:44:23.280334

    		-0.9 ms

  





  

    		2025-03-16 12:44:25.102891

    		-1.0 ms

  





  

    		2025-03-16 13:44:28.522911

    		-0.2 ms

  





  

    		2025-03-16 14:44:30.157159

    		1.6 ms

  





  

    		2025-03-16 15:44:32.884287

    		-1.9 ms

  





  

    		2025-03-16 16:44:36.350986

    		-3.3 ms

  





  

    		2025-03-16 17:44:38.825903

    		-2.8 ms

  





  

    		2025-03-16 18:44:41.610498

    		-0.6 ms

  





  

    		2025-03-16 19:44:43.938884

    		0.5 ms

  





  

    		2025-03-16 20:44:45.892581

    		-0.6 ms

  





  

    		2025-03-16 21:44:48.586474

    		-0.2 ms

  





  

    		2025-03-16 22:44:50.125889

    		-2.6 ms

  





  

    		2025-03-16 23:44:52.00766

    		-1.3 ms

  





  

    		2025-03-17 00:44:54.485835

    		1.0 ms

  





  

    		2025-03-17 01:44:57.076972

    		1.3 ms

  





  

    		2025-03-17 02:44:59.246301

    		-1.0 ms

  





  

    		2025-03-17 03:45:01.022976

    		-1.2 ms

  





  

    		2025-03-17 04:45:03.589454

    		-0.5 ms

  





  

    		2025-03-17 05:45:05.752495

    		2.2 ms

  





  

    		2025-03-17 06:45:08.173259

    		1.6 ms

  





  

    		2025-03-17 07:45:10.778563

    		1.5 ms

  





  

    		2025-03-17 08:45:12.733219

    		-0.9 ms

  





  

    		2025-03-17 09:45:14.418157

    		1.4 ms

  





  

    		2025-03-17 10:45:16.177241

    		-0.4 ms

  





  

    		2025-03-17 11:45:17.565963

    		1.7 ms

  





  

    		2025-03-17 12:45:19.190194

    		0.2 ms

  





  

    		2025-03-17 13:45:20.815833

    		-0.4 ms

  





  

    		2025-03-17 14:45:22.409067

    		0.9 ms

  





  

    		2025-03-17 15:45:24.042472

    		-0.1 ms

  





  

    		2025-03-17 16:45:25.77267

    		-2.4 ms

  





  

    		2025-03-17 17:45:28.518064

    		0.1 ms

  





  

    		2025-03-17 18:45:30.98772

    		2.7 ms

  





  

    		2025-03-17 19:45:32.544167

    		-0.8 ms

  





  

    		2025-03-17 20:45:34.868535

    		-1.6 ms

  





  

    		2025-03-17 21:45:36.561827

    		-0.6 ms

  





  

    		2025-03-17 22:45:38.553035

    		-0.7 ms

  





  

    		2025-03-17 23:45:40.950025

    		-0.4 ms

  





  

    		2025-03-18 00:45:42.927301

    		-1.1 ms

  





  

    		2025-03-18 01:45:45.227383

    		-1.2 ms

  





  

    		2025-03-18 02:45:47.631583

    		-0.1 ms

  





  

    		2025-03-18 03:45:50.722794

    		1.3 ms

  





  

    		2025-03-18 04:45:52.664349

    		-0.2 ms

  





  

    		2025-03-18 05:45:55.129576

    		-0.4 ms

  





  

    		2025-03-18 06:45:57.361894

    		0.5 ms

  





  

    		2025-03-18 07:45:59.317001

    		-0.8 ms

  





  

    		2025-03-18 08:46:01.734134

    		3.2 ms

  





  

    		2025-03-18 09:46:04.040294

    		0.5 ms

  





  

    		2025-03-18 10:46:06.637804

    		2.9 ms

  





  

    		2025-03-18 11:46:08.654342

    		1.8 ms

  





  

    		2025-03-18 12:46:10.344713

    		-0.7 ms

  





  

    		2025-03-18 13:46:11.783204

    		-0.3 ms

  





  

    		2025-03-18 14:46:13.494768

    		0.3 ms

  





  

    		2025-03-18 15:46:16.025729

    		-0.1 ms

  





  

    		2025-03-18 16:46:17.724066

    		-0.6 ms

  





  

    		2025-03-18 17:46:21.097912

    		-6.4 ms

  





  

    		2025-03-18 18:46:23.394513

    		0.8 ms

  





  

    		2025-03-18 19:46:25.097503

    		-0.7 ms

  





  

    		2025-03-18 20:46:28.080338

    		0.1 ms

  





  

    		2025-03-18 21:46:30.993771

    		1.4 ms

  





  

    		2025-03-18 22:46:32.848144

    		0.0 ms

  





  

    		2025-03-18 23:46:34.501362

    		-2.6 ms

  





  

    		2025-03-19 00:46:36.264993

    		0.2 ms

  





  

    		2025-03-19 01:46:37.818544

    		-1.7 ms

  





  

    		2025-03-19 02:46:39.698614

    		-1.2 ms

  





  

    		2025-03-19 03:46:41.841217

    		-0.2 ms

  





  

    		2025-03-19 04:46:43.846244

    		-0.9 ms

  





  

    		2025-03-19 05:46:45.784441

    		2.0 ms

  





  

    		2025-03-19 06:46:48.327205

    		-0.7 ms

  





  

    		2025-03-19 07:46:50.126003

    		3.8 ms

  





  

    		2025-03-19 08:46:51.978871

    		4.9 ms

  





  

    		2025-03-19 09:46:53.938522

    		5.6 ms

  





  

    		2025-03-19 10:46:55.542726

    		-0.1 ms

  





  

    		2025-03-19 11:46:58.045224

    		-1.3 ms

  





  

    		2025-03-19 12:47:01.041738

    		0.6 ms

  





  

    		2025-03-19 13:47:03.044643

    		1.1 ms

  





  

    		2025-03-19 14:47:04.842523

    		0.1 ms

  





  

    		2025-03-19 15:47:06.333199

    		1.1 ms

  





  

    		2025-03-19 16:47:08.957875

    		1.9 ms

  





  

    		2025-03-19 17:47:10.575523

    		1.2 ms

  





  

    		2025-03-19 18:47:13.298377

    		-0.3 ms

  





  

    		2025-03-19 19:47:16.053745

    		0.2 ms

  





  

    		2025-03-19 20:47:18.314337

    		-0.8 ms

  





  

    		2025-03-19 21:47:20.072058

    		-1.9 ms

  





  

    		2025-03-19 22:47:21.586702

    		-2.1 ms

  





  

    		2025-03-19 23:47:24.294657

    		-0.7 ms

  





  

    		2025-03-20 00:47:27.335353

    		-0.4 ms

  





  

    		2025-03-20 01:47:29.584207

    		-0.1 ms

  





  

    		2025-03-20 02:47:31.51554

    		-0.4 ms

  





  

    		2025-03-20 03:47:34.073209

    		-0.4 ms

  





  

    		2025-03-20 04:47:36.236787

    		-1.6 ms

  





  

    		2025-03-20 05:47:38.724477

    		0.8 ms

  





  

    		2025-03-20 06:47:41.049426

    		1.5 ms

  





  

    		2025-03-20 07:47:43.181704

    		0.4 ms

  





  

    		2025-03-20 08:47:45.628335

    		0.6 ms

  





  

    		2025-03-20 09:47:47.702161

    		1.9 ms

  





  

    		2025-03-20 10:47:49.815495

    		0.9 ms

  





  

    		2025-03-20 11:47:51.623852

    		0.6 ms

  





  

    		2025-03-20 12:47:53.554726

    		0.8 ms

  





  

    		2025-03-20 13:47:55.293872

    		-1.2 ms

  





  

    		2025-03-20 14:47:57.216718

    		-1.3 ms

  





  

    		2025-03-20 15:47:59.080958

    		-1.7 ms

  





  

    		2025-03-20 16:48:01.164628

    		3.0 ms

  





  

    		2025-03-20 17:48:03.432746

    		2.3 ms

  





  

    		2025-03-20 18:48:06.274221

    		0.3 ms

  





  

    		2025-03-20 19:48:09.094793

    		1.5 ms

  





  

    		2025-03-20 20:48:11.566837

    		1.0 ms

  





  

    		2025-03-20 21:48:14.844759

    		-1.5 ms

  





  

    		2025-03-20 22:48:17.188312

    		-0.9 ms

  





  

    		2025-03-20 23:48:19.166164

    		-0.3 ms

  





  

    		2025-03-21 00:48:20.987536

    		-1.5 ms

  





  

    		2025-03-21 01:48:23.018629

    		-0.8 ms

  





  

    		2025-03-21 02:48:25.340693

    		-0.1 ms

  





  

    		2025-03-21 03:48:27.90487

    		-0.8 ms

  





  

    		2025-03-21 04:48:30.712391

    		-1.3 ms

  





  

    		2025-03-21 05:48:32.997143

    		-0.1 ms

  





  

    		2025-03-21 06:48:35.544319

    		-2.1 ms

  





  

    		2025-03-21 07:48:37.310196

    		0.4 ms

  





  

    		2025-03-21 08:48:39.000997

    		0.4 ms

  





  

    		2025-03-21 09:48:40.880318

    		1.8 ms

  





  

    		2025-03-21 10:48:43.142653

    		4.0 ms

  





  

    		2025-03-21 11:48:44.766508

    		-1.1 ms

  





  

    		2025-03-21 12:48:46.272073

    		1.7 ms

  





  

    		2025-03-21 13:48:47.799991

    		0.3 ms

  





  

    		2025-03-21 14:48:49.690378

    		-0.3 ms

  





  

    		2025-03-21 15:48:51.504785

    		0.2 ms

  





  

    		2025-03-21 16:48:53.173988

    		-0.6 ms

  





  

    		2025-03-21 17:48:54.688092

    		0.7 ms

  





  

    		2025-03-21 18:48:56.309526

    		-0.9 ms

  





  

    		2025-03-21 19:48:59.381624

    		-0.7 ms

  





  

    		2025-03-21 20:49:01.409273

    		-0.7 ms

  





  

    		2025-03-21 21:49:03.584544

    		-2.2 ms

  





  

    		2025-03-21 22:49:05.227645

    		0.1 ms

  





  

    		2025-03-21 23:49:07.235411

    		-1.3 ms

  





  

    		2025-03-22 00:49:09.047867

    		-2.3 ms

  





  

    		2025-03-22 01:49:11.434197

    		-1.1 ms

  





  

    		2025-03-22 02:49:13.455848

    		-1.7 ms

  





  

    		2025-03-22 03:49:16.292532

    		-1.4 ms

  





  

    		2025-03-22 04:49:18.481093

    		0.6 ms

  





  

    		2025-03-22 05:49:20.687563

    		-2.0 ms

  





  

    		2025-03-22 06:49:23.327831

    		0.6 ms

  





  

    		2025-03-22 07:49:26.041263

    		2.0 ms

  





  

    		2025-03-22 08:49:28.136743

    		1.5 ms

  





  

    		2025-03-22 09:49:30.770793

    		1.5 ms

  





  

    		2025-03-22 10:49:32.359465

    		3.0 ms

  





  

    		2025-03-22 11:49:34.194616

    		2.2 ms

  





  

    		2025-03-22 12:49:36.163472

    		0.6 ms

  





  

    		2025-03-22 13:49:38.915673

    		0.9 ms

  





  

    		2025-03-22 14:49:40.955952

    		-1.5 ms

  





  

    		2025-03-22 15:49:43.049224

    		1.1 ms

  





  

    		2025-03-22 16:49:45.21724

    		0.3 ms

  





  

    		2025-03-22 17:49:47.317794

    		-0.6 ms

  





  

    		2025-03-22 18:49:49.586405

    		0.4 ms

  





  

    		2025-03-22 19:49:51.149546

    		0.2 ms

  





  

    		2025-03-22 20:49:53.73975

    		-0.8 ms

  





  

    		2025-03-22 21:49:55.745335

    		1.0 ms

  





  

    		2025-03-22 22:49:57.712665

    		-1.6 ms

  





  

    		2025-03-22 23:49:59.679408

    		0.1 ms

  





  

    		2025-03-23 00:50:01.892167

    		0.6 ms

  





  

    		2025-03-23 01:50:03.715755

    		1.1 ms

  





  

    		2025-03-23 02:50:05.94672

    		1.3 ms

  





  

    		2025-03-23 03:50:07.687435

    		-1.0 ms

  





  

    		2025-03-23 04:50:09.971577

    		-0.4 ms

  





  

    		2025-03-23 05:50:11.761516

    		-0.2 ms

  





  

    		2025-03-23 06:50:14.073089

    		1.3 ms

  





  

    		2025-03-23 07:50:16.099487

    		-0.2 ms

  





  

    		2025-03-23 08:50:18.71644

    		-0.3 ms

  





  

    		2025-03-23 09:50:21.045685

    		0.1 ms

  





  

    		2025-03-23 10:50:23.040172

    		-0.1 ms

  





  

    		2025-03-23 11:50:25.301652

    		1.4 ms

  





  

    		2025-03-23 12:50:27.839938

    		-1.5 ms

  





  

    		2025-03-23 13:50:29.720117

    		0.8 ms

  





  

    		2025-03-23 14:50:31.280484

    		-1.6 ms

  





  

    		2025-03-23 15:50:32.959271

    		0.1 ms

  





  

    		2025-03-23 16:50:34.528824

    		0.5 ms

  





  

    		2025-03-23 17:50:37.066194

    		0.0 ms

  





  

    		2025-03-23 18:50:39.845724

    		-0.9 ms

  





  

    		2025-03-23 19:50:42.366833

    		-0.8 ms

  





  

    		2025-03-23 20:50:45.501817

    		1.9 ms

  





  

    		2025-03-23 21:50:48.45371

    		1.1 ms

  





  

    		2025-03-23 22:50:50.666665

    		-0.2 ms

  





  

    		2025-03-23 23:50:52.911591

    		1.5 ms

  





  

    		2025-03-24 00:50:54.910672

    		-1.8 ms

  





  

    		2025-03-24 01:50:57.364213

    		-1.7 ms

  





  

    		2025-03-24 02:51:00.000287

    		1.2 ms

  





  

    		2025-03-24 03:51:02.374159

    		-1.2 ms

  





  

    		2025-03-24 04:51:04.609252

    		2.3 ms

  





  

    		2025-03-24 05:51:06.619946

    		-0.5 ms

  





  

    		2025-03-24 06:51:08.626766

    		0.0 ms

  





  

    		2025-03-24 07:51:11.119196

    		-1.2 ms

  





  

    		2025-03-24 08:51:12.864025

    		2.2 ms

  





  

    		2025-03-24 09:51:14.51465

    		0.3 ms

  





  

    		2025-03-24 10:51:16.036257

    		-0.4 ms

  





  

    		2025-03-24 11:51:18.004727

    		-0.7 ms

  





  

    		2025-03-24 12:51:19.905517

    		1.4 ms

  





  

    		2025-03-24 13:51:22.345827

    		1.3 ms

  





  

    		2025-03-24 14:51:23.789083

    		1.5 ms

  





  

    		2025-03-24 15:51:25.656967

    		3.3 ms

  





  

    		2025-03-24 16:51:28.79027

    		2.1 ms

  





  

    		2025-03-24 17:51:31.345309

    		0.0 ms

  





  

    		2025-03-24 18:51:34.089485

    		-0.2 ms

  





  

    		2025-03-24 19:51:36.152889

    		-0.5 ms

  





  

    		2025-03-24 20:51:38.702329

    		-1.2 ms

  





  

    		2025-03-24 21:51:41.538262

    		0.7 ms

  





  

    		2025-03-24 22:51:43.770558

    		-0.1 ms

  





  

    		2025-03-24 23:51:46.555353

    		-1.8 ms

  





  

    		2025-03-25 00:51:48.459403

    		-0.5 ms

  





  

    		2025-03-25 01:51:50.62232

    		0.4 ms

  





  

    		2025-03-25 02:51:52.8151

    		-0.4 ms

  





  

    		2025-03-25 03:51:55.04783

    		-0.8 ms

  





  

    		2025-03-25 04:51:57.693937

    		0.7 ms

  





  

    		2025-03-25 05:51:59.77199

    		-0.6 ms

  





  

    		2025-03-25 06:52:01.92523

    		-0.1 ms

  





  

    		2025-03-25 07:52:04.533692

    		1.3 ms

  





  

    		2025-03-25 08:52:06.073791

    		-1.0 ms

  





  

    		2025-03-25 09:52:07.706234

    		-0.4 ms

  





  

    		2025-03-25 10:52:09.245567

    		1.6 ms

  





  

    		2025-03-25 11:52:10.911985

    		-1.0 ms

  





  

    		2025-03-25 12:52:14.422714

    		-2.6 ms

  





  

    		2025-03-25 13:52:16.390296

    		-1.4 ms

  





  

    		2025-03-25 14:52:18.01085

    		5.0 ms

  





  

    		2025-03-25 15:52:19.695118

    		-0.6 ms

  





  

    		2025-03-25 16:52:21.41677

    		-0.9 ms

  





  

    		2025-03-25 17:52:22.936165

    		-2.2 ms

  





  

    		2025-03-25 18:52:26.003061

    		-0.1 ms

  





  

    		2025-03-25 19:52:28.23008

    		0.1 ms

  





  

    		2025-03-25 20:52:31.017734

    		0.0 ms

  





  

    		2025-03-25 21:52:33.787456

    		0.5 ms

  





  

    		2025-03-25 22:52:35.710545

    		-1.1 ms

  





  

    		2025-03-25 23:52:37.294547

    		-4.0 ms

  





  

    		2025-03-26 00:52:39.452705

    		-1.0 ms

  





  

    		2025-03-26 01:52:41.749436

    		-0.5 ms

  





  

    		2025-03-26 02:52:43.926794

    		-1.5 ms

  





  

    		2025-03-26 03:52:45.937414

    		0.7 ms

  





  

    		2025-03-26 04:52:47.957483

    		0.8 ms

  





  

    		2025-03-26 05:52:50.475633

    		-2.4 ms

  





  

    		2025-03-26 06:52:53.341312

    		-2.0 ms

  










Evidence of Intent

Last updated: Fri 06 Mar 2020 14:08:40 UTC

1. Purpose

The purpose of this document Evidence of Intent is to secure a) evidence of intent to sign and b) evidence of what Sign Material there was intent to sign, to avoid claims that different Sign Material was viewed than what was the output in the final Evidence Package.

2. Screen captures

When a person signs a document using Scrive eSign a screen capture is executed on the person´s screen and saved by Scrive eSign. When sealing the signed document Scrive eSign includes the screen captures from all signing parties into this document. 

The screen capture technology used sometimes fails to execute the screen capture. Therefore, in case the screen capture technology would fail, a screen capture with a reference signing view is prepared in Scrive eSign at each production upgrade and upon sealing the document, Scrive eSign includes the latest reference screen captures in this Evidence of Intent as a reference. Important to note is also that, in the event log below each time stamp reflects the clock of the client, which may be different from the clock of Scrive eSign.





  

    		Time

    		IP

    		Event

  



    

    		2025-03-26 07:42:24.877 UTC

    		192.71.100.250

    		Johan Kirkfjell (JK) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

 

  

    		2025-03-26 07:43:04.346 UTC

    		192.71.100.250

    		Johan Kirkfjell (JK) signed the document. Click here to see attached screen capture of their signing view. Click here to see attached screen capture of the reference signing view created at 2025-03-11 15:18:20 UTC.

  

  

    		2025-03-26 07:49:44.084 UTC

    		192.71.100.250

    		Henrik Persson (HP) opened the document in the signing view. Click here to see an attached screen capture of the top of their signing view.

  



  

 

  

    		2025-03-26 07:50:02.447 UTC

    		192.71.100.250

    		Henrik Persson (HP) signed the document. Click here to see attached screen capture of their signing view. Click here to see attached screen capture of the reference signing view created at 2025-03-11 15:18:20 UTC.

  









