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BRENNTAG CANADA INC System Volume: 40000 ltr Lab No: 02211844

3124-54TH AVENUE SE Bulk Operating Temp: 446F / 230C Analyst: Clinton Buhler

CALGARY, AB T2A 0A8 CANADA Heating Source: Sample Date: 04/14/18

Attn: Ghassan Mahran Blanket: Received Date: 04/24/18

Tel: (403)720-5656 Fluid: PETRO CANADA PETRO-THERM  Completed: 04/24/18

E-Mail: gmahran@brenntag.ca Make: ALCOE To discuss this report contact Clinton

Buhler at 780-516-9920

Recommendation: Sample results indicate that the thermal fluid is suitable for continued service.increased 90% distillation point can be an
indication of fluid oxidation. Ensure blanket gas is operational.(GCD) % < 335°C value of 2.85% indicates thermal degradation of the fluid.
Pentane Insolubles has increased supporting the that thermal degradation has been ongoing. Please perform regular venting of thermal
expansion tank to release low boiling vapors. Note that Potassium and Sodium are contaminants. Investigate source.lt is understood that
this sample was drawn after a re-boiler failure. Please call Petro-Canada Lubricants Technical Services to discuss next re-sample interval.

Comments: Potassium ppm levels are abnormally high. (GCD) 90% Distillation Point is severely high.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %
04/14118  04/24/18  Om 406/208 195 336 001 0283 713/379 821/433 |[CCMMGIN 2.85
01/30/18  02/28/18  36m 381/194 69 329 0076 0.173 700/371 805/429 915/490 3.80
05/0217  05/26/17  Om 410/210 113.8 31.9 0061 0.198 703/373 813/434 924/496 3.56
02/2417  03/1017  Om BEER) 2051 207 0109 0127 700/371 809/432 ||RMMBORN 4.06
01/3117  03/1017  Om 338/170 13.0 292 0086 0.097 685/363 806/430 940/504 5.88
01/0516  01/08/16 CIRCULATING LINE 370/188 36.4 29.0 0081 0.109 695/368 805/429 916/491 4.47
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Acid Number Viscosity @ 40°C Flash Point (°C)
0.7 S0 5 240
Severe D'?nhnonﬂd 230
0.6 45 Base
220
=05 40 210
S o, 200
204 o35 Base 2190
o 3 &
£03 Abnoma 3 g 180
= =170
=02 25 160
Abnarmal
Severe 150
0.1 2040
M/—/\__\ 140
0.0 N

15 130

7
7
7

8115
8115
8115

Jan5/16
Jan5/16
Jan5/16

D

D

May20/15
Feb24/17
May2(17
Jan30/18
Aprl4/18

Jan31/1

Feb24/17
May2/17
Jan30/18
Aprl4/18

May20/15
Feh24/17
May2(17

Jan30/18

Jan3l/l
Aprl4/18
May20,/15
Dnn
Jan3l/l

Report ID: [02211844] (Generated: 04/24/2018 18:20:20) - Page 1 - Copyright 2018 Wearcheck Inc. All Rights Reserved.



Sample Rating Sample Rating Trend

Criticallll
3.2
PEIIRO'CA“ADA Abnormal =
Normall _-—..--.
NORMAL ABNORMAL CRITICAL Mayls Decls Janlé  Jani7T  Feb17 Mayl?  Janlf AprlB

IS [ %)
£ £ £ £ E|le |3 @ E =}
= = 3 = 2 =) & 2 @ 2
£ = = 3 3l |o 5 @ s
s} g 8 c 8 x = I CC)’ 8
< = © o = = <
o < o > S R S = =

04/14/18 14 0 0 0 0 0 0 4 0 0 1 12 30 O 0 0 0 0 1 1 4 0 0 0
01/30/18 14 0 0 0 0 0 3 3 0 0 1 10 29 0 0 0 0 0 0 1 3 0 0 0
05/02/17 31 0 0 0 0 0 1 2 0 0 0 3 26 0 0 0 0 0 0 0 2 0 0 0
02/24/17 7 0 0 0 0 0 1 1 0 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0
01/31/17 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
01/05/16
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Elemental anaysis results (above) in parts per million (ppm). [10,000 ppm = 1.0%]

Gas Chromatography Distillation (GCD) % Boiling < 335°C
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Historical Comments

Sample results indicate fluid is suitable for continued service. GCD % < 335C value of 3.8 indicates low boiling vapors in the fluid. This can be an indication of thermal degradation or
01/30/18 possible cross contamination with another fluid. Continue venting of system to release low boiling vapors after which time, ensure that blanket as is in operation. Sodium and Potassium
indicates possible contamination with glycol or similar product. Investigate and resolve source of ingression.Re-sample in 12 months Potassium ppm levels are abnormally high.

Please include system volume, bulk temperature and fluid service time with sample registration.90% distillation point level can indicate oxidation of the fluid. Please ensure blanket gas is operational in
expansion tank.GCD %<335°C and 10% distillation point can indicate thermal degradation (cracking), which means low boiling vapors are present. Continue periodic yet thorough venting of expansion tank

05/02/17 to release the low boilers.26 ppm of Potassium may indicate contamination with outside sources. Please investigate possible sources of contamination (water/glycol, etc.).Re-sample fluid in 6 months.
Potassium ppm levels are abnormally high. (GCD) 90% Distillation Point is marginally high.

Please list system volume, bulk oil temperature and fluid service life on the sample label. The blank areas are there for a reason !Low Flash Point, decreased viscosity and elevated low boiler vapor content
02/24/17 (% boil-off below 335C.) are indications of thermal degradation. At the same time oxidation is taking place. (90% GCD temp is high). Please vent off low boiler vapors to atmosphere but make sure that the

fluid is not exposed to outside air (oxygen) for too long when the fluid temp is high. After venting please ensure that blanket gas is applied. (GCD) 90% Distillation Point is severely high. COC Flash Point is

severely low.

Please ensure sample label is completely filled out including system volume, service life and bulk oil temperature. Increased 90% GCD can indicate oxidation.
01/31/17 Please check for functioning gas blanket.Reduced COC flash point and increased %<335°C indicates thermal degradation. Please ensure system is thoroughly

vented to release the low boiling vapors (GCD) 90% Distillation Point is severely high. COC Flash Point is abnormally low.

Flash is still low but has greatly improved over the December Sample. Continue to operate and resample in 6 months COC Flash Point is marginally low.
01/05/16

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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