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Customer: PTRHTF20075 System Information Sample Information

KOPPER ASHCROFT INC. System Volume: 5000 Itr Lab No: 02397473
PO BOX 1510 Bulk Operating Temp: 410F / 210C Analyst: Rob Spiller
ASHCROFT, BC VOK 1A0 Canada Heating Source: Sample Date: 12/31/20

Attn: Darcy Klages Blanket: Received Date: 01/13/21
Tel: Fluid: PETRO CANADA PETRO-THERM  Completed: 01/15/21
E-Mail: klagesdk@koppers.com Make: GEKA Rob Spiller

Rob.Spiller@petrocanadalsp.com

Recommendation: Petro-Therm fluid is still in very good condition after 1 year of service, slight increase in solids (pentane
insolubles) but no significant changes in properties from the new fluid. Recommend sampling again in 6 months for continued
system monitoring.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %
12/31/20 0171321  365d DRAIN PORT 446/230 36.1 338 014 0.159 738/392 824/440 918/492 1.03
05/29/20  06/10/20  12d PUMP PORT 442/228 540 337 012 0087 741/394 820/438 902/484 0.71
03/06/20  06/10/20 1d PUMP 471/244 30.4 341 003 0086 738/392 823/440 917/492 1.08
11/2919  12/05/19 2d PUMP 424/218 370.6 44.8 BB 770/ 410 893/478 1556
110114 111014 od THERMAL OIL PUMP 415/213 [HE0N 47.2 724/385 817/436 918/492 0.00
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Molybdenum

12/31/20 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05/29/20 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
03/06/20 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 3
11/29/19 0 0 0 4 4 0 0 0 0 2 0 0 0 0 0 9 0 0 0 0 0 0 2
11/01/14 0 0 0 1 0 0 0 0 0 1 2 0 0 0 0 5 0 4 0 5 0 2 2
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Elemental anaysis results (above) in parts per million (ppm). [10,000 ppm = 1.0%)]
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Historical Comments

Petro-Therm is in excellent condition after 3 months of service, no significant changes in properties from the new fluid. Recommend sampling again in 6-12
05/29/20 months for continued system monitoring.

Sample of new fill of Petro-Therm right after cleaning and flushing procedure shows that cleaning was very effective. No signs of old degraded fluid or solids in the
03/06/20 system.

GCD analysis and high solids (insolubles) shows evidence of extensive thermal degradation of oil. Increase in acid number also shows significant oxidation is occurring. The high iron (Fe) is due to corrosion from acidic
compounds in the oil caused by oxidation, the acid number is 3.86 while the condemning limit is 1.0. Full system cleaning (minimum 2 runs) is required. Recommend measures to mitigate oxidation, such as inert gas blanket on
11/29/19 expansion tank. Also strongly recommend investigating cause of thermal degradation, and then taking actions to correct the cause.lron ppm levels are severe. PQ levels are severe. Pentane Insolubles levels are severely high.
Water contamination levels are marginally high. ppm Water contamination levels are marginally high. Acid Number (AN) is severely high. (GCD) 10% Distillation Point is severely low. (GCD) % < 335°C is abnormally high.
Fluid should be changed out and system cleaned very soon! Extremely high Total Acid Number and Solids levels will cause damage to the system. Recommend draining
11/01/14 fluid, performing cleaning and flushing procedure on the system, and refilling with new Petrotherm.Iron ppm levels are severe. Water contamination levels are severely
high. Pentane Insolubles levels are severely high. Acid Number (AN) is severely high. Visc @ 40°C is abnormally high. (GCD) 90% Distillation Point is marginally high.

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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