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ENERCHEM INTERNATIONAL System Volume: 7800 ltr Lab No: 02321732

P.O. BOX 1492 Bulk Operating Temp: 545F / 285C Analyst: Kevin McDermott
P.O. BOX 1492 Heating Source: Sample Date: 11/15/19
SUNDRE, AB TOM 1X0 CANADA Blanket: Received Date: 11/21/19
Attn: Will Clark Fluid: PETRO CANADA PETRO-THERM  Completed: 11/25/19

Tel: (403)638-3795 Make: THERMO DESIGN ENG.

E-Mail: weclark@enerchem.com

Recommendation: Fluid condition is excellent. Suggest submitting samples of used fluid annually to proactively monitor fluid
condition.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %
114549  11/21/19 oy REBOILER 421/216 117 368 0226 0.288 695/368 795/424 901/483 3.29
0510/18  05/16/18 oy 439/226 1755 252 02  0.017 693/367 779/415 893/479 1.69
03/2718  04/04/18 Oy B 130 316 003 |CHEN SRR 71411 o16/401 [N
07/21/09  07/21/09 WATER IS EVCESSIVELY ~ 444/229 36 0.11 687 /364 892/478 2.2
05/08/09  05/08/09 453/234 41 361 042 04 712/378 896/480 0.9
Baseline Data 433/223]  [|342]003 |  [720/382[817/436]900/ 482
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Molybdenum
Antimony
Manganese
Magnesium
Phosphorus

11/15/19 15 0 0 0 0 0 0 0 0 0 0 0 0 0
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05/10/18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1
03/27/18 71 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0 0 1 0 1 0
07/21/09 254 0 0 0 0 0 0 0 0 0 4 3 0 0 5 0 2 0 6 5

05/08/09 135 0 0 0 0 1 0 0 0 0 1 0 0 0 2 0 0 0 0 0
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Elemental anaysis results (above) in parts per million (ppm). [10,000 ppm = 1.0%)]

GCD Spectrum Gas Chromatography Distillation % Boiling < 335°C
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Historical Comments
Fluid is in excellent condition. The viscosity is lower than expected, likely from traces of solvent / flushing fluid during the cleaning process. Suggest a re-sample
05/10/18 in 3 months to ensure things are on the right track.

The fluid is in poor condition due to thermal cracking. The best option is to perform a system cleaning and charge with new fluid. Alternatively, a partial
03/27/18 sweetening of the fluid can be a lower cost but temporary option assuming the cause of thermal degradation is addressed. Pentane Insolubles levels (solids
content) severely high. (GCD) % < 335°C is severely high. (GCD) 10% Distillation Point is severely low. COC Flash Point is severely low.

07/21/09

05/08/09

Petro-Canada makes no representation or warranty of any kind, either express or implied, as to the accuracy or completeness of the analysis and assumes no responsibility and shall have no liability whatsoever
with respect to such analysis, or a party's use of it. Petro-Canada is a division of HollyFrontier Corporation.
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