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[KEYERA PARTNERSHIP / 3-12-46-14W5] PLANT 2

Keyera Partnership Brazeau River Ga... System Volume: 14000 lItr Lab No: 02445068
Box 7318 Bulk Operating Temp: 455F / 235C Analyst: Lyle Dach
Drayton Valley, AB T7A 1S5 Canada Heating Source: Sample Date: 09/02/21

Attn: Don Renner Blanket: Received Date: 09/20/21
Tel: (780)894-3601 Fluid: PETRO CANADA CALFLO HTF Completed: 10/12/21

E-Mail: don_renner@keyera.com Make: PETROTHERM ENG. Lyle Dach
lyle.dach@hollyfrontier.com

Recommendation: Sample collected at an improper location and possibly a contaminated container. Keyera has collected a new
sample waiting on results.

Comments: Potassium ppm levels are severely high. Water contamination levels are severely high. ppm Water contamination

levels are severely high. Pentane Insolubles levels are abnormally high. Sodium ppm levels are severely high. Boron ppm levels
are abnormally high.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %

09/02/21 09/20/21 14.0y 0.03 0.408 707/375 806/430 900/482 1.70
09/22/20 09/29/20 0.0y Slip stream filter 33.5 25.9 0.02 0.092 681/361 805/430 906/486 6.49
07/05/20 07/14/20 5.0y 245.8 26.1 0.07 0.030 691/366 808/431 906/486 5.62
11/13/19 11/20/19 0.0y PUMP DISCHARGE 67.0 26.6 0.033 0.085 649/343 782/417 886/474 8.27
10/03/19 10/30/19 9.0y TANK 70.2 21.9 0.026 0.052 681/361 797/425 897/481 4.97
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Molybdenum
Antimony
Manganese
Magnesium
Phosphorus

09/02/21 41 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 40 1 3 0 134 0
09/22/20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07/05/20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11/13/19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10/03/19 0 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
16,000 - . B50°C 9
T b . Sample
14,000 B00°C 1 o ammme=Bamsine | 8
ssocd ——————— ;
2000 500°C
6
10,000 & 450°C o)
3 B anne g5
B .00 g Yot 3
2 2 350°C 34
= £,000 B 200c 3,
4,000 250°C 2 Base
) 000 200°C
|| | 150°C
e o 2
il Bl e A R ) 52 52 =2 =2 52 52 =2 =2 52 52 52 =) =) ]
Time (min}) o — T — R T S S - = oS B o3 s o b=
(3] o - L w [ [==] o (=] -ﬁ r‘&l g -} E r‘al_ C?;
Percent Recovered = 3 = &

Historical Comments

Fluid remains in good condition overall with very little change from the previous sample in July 2020. Viscosity is slightly low and the flash point is really low.
09/22/20 Given the history of this system these lower values are likely from a previous exchanger leak. Flash point can be increased by venting the surge tank head space
or partial fluid changeout. Continue to submit annual samples to proactively monitor fluid condition. COC Flash Point is severely low.

Fluid remains in good condition overall. The viscosity is slightly low and the flash point is really low. Given the history of this system, these lower values are likely
07/05/20 from a previous exchanger leak. Continue to submit annual samples to proactively monitor fluid condition. COC Flash Point is severely low.

The very low flash point combined with low viscosity are symptoms of thermal cracking, but given the history of this system likely from a prior exchanger leak.
11/13/19 Fortunately these low valves are not significantly worsening since previous sample. Suggest submitting annual samples or sooner if fluid becomes stressed or if
exchanger leak is suspected.

The reduced viscosity and severely reduced flash point suggest an exchanger leak since the previous sample June 2018. Suggest taking another sample to see
10/03/19 if FP / visc are continuing to drop. COC Flash Point is severely low. Visc @ 40°C is abnormally low.

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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