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QUADRA CHEMICALS System Volume: 30000 Itr Lab No: 02401814

7802 98 STREET Bulk Operating Temp: 752F / 400C Analyst: Clinton Buhler
CLAIRMONT, AB TOH 0W0 Canada Heating Source: Sample Date: 01/18/21
Attn: Quadra Samples Blanket: Received Date: 02/04/21
Tel: Fluid: PETRO CANADA PETRO-THERM  Completed: 02/16/21
E-Mail: quadra_samples@quadra.ca Make: ALCO Clinton Buhler

Clinton.Buhler@hollyfrontier.com

Recommendation: Sample results indicate that the fluid has maintained similar condition to the previous sample taken 3 months
prior which was taken 24 hours after the system was sweetened. Fluid viscosity remains over 3x that of fresh fluid and Acid
Number and Solids content remain elevated. It is advised to continue to make plans to clean system and re-fill with fresh fluid
during warmer months. Please re-sample in 3 months.

Comments: Pentane Insolubles levels are severely high. Visc @ 40°C is severely high. Acid Number (AN) is abnormally high.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %

01/18/21  02/04/21  3.0m Pump discharge 453/234 0.7 0.61 743/395 829/443 911/488 0.00
10/30/20 11/20/20  0.1m 24 hour sample 460/238 51.6 0.44 745/396 833/445 922/494 0.00
07/06/20  10/13/20  0.0m FILTER INLET 486/252 545.9 769/409 845/452 898/481 0.89
05/12/20  05/21/20  0.0m AFTER PUMP 464/240 212.6 TN R c:s/453 893/479 044
06/0519  06/19/19  0.0m OIL RETURN 450/232 34.8 557 0.204 0.184 793/423 843/451 887/475 0.00
Baseline Data 433/223]  [|342]003 |  [720/382[817/436]900/ 482
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10/30/20 164 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 2 2

07/06/20 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05/12/20 . 1 0 0 0 0 0 0 0 0 1 0 3 0 0 0 4 0 0 0 0 0 0 0
06/05/19 49 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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
14,000 P BS0°C
ot ok & BO0°C Samp_le | ; :Base
12,000 ====u==Baseline |
550°C 0.9
10,000 500+C 0.8
= §-453’[} GEU'?
g 2 300°C o6
s B as0- @5
2 §.000 = 350°C § =
- = 300°C — 04
4,000 - 03
- 0.2
2.000 200°C
'S:I:I:_ :]
’ 100°¢ e ——
52 &2 =2 Pl &2 &2 =2 Pl &2 &2 L :_'__ ;:'. :_r} z ; g g
Percent Recovered = E’ff = é_ - & =

Historical Comments

The sweetening of the system has improved the condition of the fluid. Viscosity is now measurable but is quite high at 110cSt and needs to be closely monitored. The sweetening of the system has also
10/30/20 brought down the fluid's Acid Number and Solids contgnt although solids is still high. Pleasel ensure blanket is set between 2-3 psi. Contir]ue tolmake plans.for system clleaning in 2021. Pleasg re-sample

system on or after December 30, 2020 so we can continue to trendlron ppm levels are marginal. Pentane Insolubles levels are severely high. Visc @ 40°C is severely high. Acid Number (AN) is abnormally

high. (GCD) 90% Distillation Point is marginally high.

This fluid is heavily oxidized. Pentane Insolubles are at 7.07, viscosity is too high to measure, and acid number is severely high. Fluid needs to be changed. Pentane Insolubles
07/06/20 levels are severely high. Water contamination levels are marginally 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 abnormally high. (GCD) 50% Distillation Point is marginally high. Viscosity is too high to measure.

The oil is in a poor condition and no longer suitable for use. Fe content and AN are high. These are indications of the oil being acidic and corrosive wear is taking place. The viscosity is very high as a result
05/12/20 of degradation. The Pentane Insoluble (solids) content of the fluid has exceeded the reportable limit of 0.5% sixfold. It is recommended to change out the fluid and prior to that do a system clean and flush.

Please contact your Petro-Canada Tech Service Advisor for assistance. System volume and fluid service life are required to work on this.Iron ppm levels are severe. PQ levels are severe. Pentane

Insolubles levels are severely high. Acid Number (AN) is severely high. (GCD) 10% Distillation Point is severely high. Visc @ 40°C is severely high. (GCD) 50% Distillation Point is marginally high.

This sample of Sunoco Heat Transfer 21 still looks to be in good condition and is OK for continued use. Flash point is normal and Pentane insolubles are low.
06/05/19 Resample in 6 months.

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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