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HEATTRANSFER- SUCTION PIPING

Moose Jaw Refinery

641 Manitoba St. E, Box 2000
Moose Jaw, SK S6H 6E3 Canada
Attn: GILBERT GRIFFIN

Tel: (603)691-7823

E-Mail: ggriffin@mijrefinery.com

System Volume: 1308 gal

Bulk Operating Temp: 320F / 160C
Heating Source:

Blanket:
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Lab No: 02322474
Analyst: Kevin McDermott
Sample Date: 11/18/19
Received Date: 11/25/19

Fluid: PETRO CANADA PETRO-THERM  Completed: 12/19/19

Make: CHILDERS

Recommendation: The Acid Number (AN) is very high. This combined with gradual viscosity increase and solids content indicate
fluid degradation due to oxidation. Consideration should be given to a full or partial changeout of the fluid. Once oxidation begins
it can worsen exponentially resulting in system fouling with deposits. Suggest submitting another sample soon to see if

degradation is progressing.
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mm/dd/yy °F/°C ppm  cst MY ';OH/ %wt  °F/°C °F/°C °F/°C %
111849 11/2549  Om DISCHARGE 4247218 116 30.0 [JOIBEN OB 67c/358 767/408 878/470 2.04
101747 102447  Om PUMP DISCHARGE LINE ~ 421/216 9.0 365 0410 0486 706/375 805/430 923/495 1.22
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Chromium
Aluminum
Cadmium
Vanadium
Potassium
Titanium
Antimony
Manganese
Magnesium
Phosphorus

Molybdenum
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101717 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01/26/17 20 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08/25/16 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

09/30/14 147 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 0 0 3 0 5 2
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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
500 e s B50°C 2.2
550 e T . Sample 2
B00°C manwnns=Bazeline |
500 ssepy ——— 1.8
450 SO0C 1.6
1o ~450°C =14
= 350 Lo = ,
§ 200 2 400°C E . B
g 250 = 350°C z
=] 5 L =
200 = 300°C 0.8
- 250°C 0.6
100 200°C 0.4
50 1500 0.2
= 100°C - - - - .
Percent Recovered g .5 E 8 5
Historical Comments
The current fluid has normal viscosity, flash point, and GCD distillation points. The TAN reading and the solids content are higher than normal because of the
10/17/17 minor oxidation. However, the fluid is still suitable for use. Please take one sample in 8 months to monitor the conditions.
The current fluid has normal viscosity, flash point, TAN and GCD distillation points. The solids content is high because of the minor oxidation. Please continue to
01/26/17 run the fluid and take one sample in 8 months to monitor the conditions.
The current fluid has adequate viscosity, distillation points and the flash point. The water level and the solid content are all low. TAN is higher than the fresh fluid,
08/25/16 meaning the fluid has minor oxidation, but still suitable for further use. Please take one sample in one year to monitor the conditions.

The current fluid is oxidized because of the high TAN and high solid contents. The abnormally high viscosity also reduce the system efficiency. Please consider
09/30/14 the oil change soon. Please investigate the water contamination and verify the unit age / oil age.Acid Number (AN) is severely high. Visc @ 40°C is abnormally
high. Insoluble/solid level is severely high. Water contamination levels are 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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