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ENERGY PLANT HOT OIL
Customer: PTRHTF20043 System Information Sample Information
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LUBRICANTS I

WEST FRASER LVI System Volume: 38000 ltr Lab No: 02250215

PO BOX 1737 Bulk Operating Temp: 500F / 260C Analyst: Gordon Susinski
ROCKY MT HOUSE, AB T4T 1B3 Heating Source: Sample Date: 10/26/18
Canada Blanket: Received Date: 11/08/18
Attn: Renny Ceccato Fluid: PETRO CANADA PETRO-THERM  Completed: 11/16/18
Tel: Make: WELLONS

E-Mail: renny.ceccato@westfraser.com

Recommendation: Results are normal. Resample at the next interval and continue to monitor the system.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %
10/26/18 11/08/18 Oy 424 /218 151.4 37.6 0.150 0.364 728/387 810/432 902/483 0.00
06/22/18 07/04/18 Oy PRIMARY PUMP 439 /226 159.0 37.7 0.09 0.259 715/379 794/423 899/482 0.00
09/15/17 10/10/17 Oy 72116-4500RB 403/ 206 -57.7 0.965 700/371 828/442 912/489 3.98
09/07/17 10/10/17 Oy 12116-4500RB 374/190 51.7 57.3 1.01 734/390 846/452 924/495 3.38
04/01/17 04/12/17 12y PRIMARY PUMP 370/188 92.8 55.4 735/391 848/453 932/500 3.82
09/09/16 09/14/16 11y PRIMARY OIL PUMP 388/198 77.1 58.6 724 /385 844/451 915/491 4.35
Baseline Data 433/223]  |34.2] 0.03 720/ 382|817/ 436 900 / 482
Acid Number Viscosity @ 40°C Flash Point (°C)
12 240
. 230 fse
0 220
20 210
08 o 200
207 .
E Severe 5190
g 0.6 B
3 2 180
E0s 5
204 30 "
=t:|_3 Abnarfal 160
; v e |
02 Anom 0
0 v e 10
:Base
0.0 ey 5 : T - _ I
Eg:ﬁg'aﬁﬁ'ag :@-gégaﬁé'ag éé%é’ﬂﬁi‘%ﬁ

S

Report ID: [02250215] (Generated: 11/16/2018 08:18:56) - Page 1 - Copyright 2018 Wearcheck Inc. All Rights Reserved.



Sample Rating Sample Rating Trend

Criticallll

N [i] . t
NORMAL ABNORMAL CRITICAL orma Jnle S04 lnlS Febls Saol1f AprlT S=ol7 Seoll il OtiB

PETRO-CANADA
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10/26/18 8 0 0 0 0 0 0 0 0 0 0 16 1 0
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06/22/18 6 0 0 0 0 0 0 0 0 0 0o 10 2 0 0 0 0 0 0 0 3 0 2 2
09/15/17 6 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0
09/07/17 7 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0
04/01/17 8 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0
09/09/16
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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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Percent Recovered

Historical Comments

Calcium levels are higher than expected. Typical sources of this element are other 1.) heat transfer products and 2.) outside contamination. Resample, taking
06/22/18 care to obtain a representative sample of the system. Calcium ppm levels are abnormally high.

e P P 52 2
= L = = L

70%
B0%
B5%
0%
95%
100%

i
Dct26/18 r’

May14/10
Marl 711
Marl 13
Aprlif14
Seplaf4
Feb5/16
Aprl 17
Sepl1517

We are unable to comment on competitive product. Water contamination levels are severely high. Water contamination levels are severely high.. ppm Water
09/15/17 contamination levels are severely high. Pentane Insolubles levels are severely high. COC Flash Point is marginally low.

We are unable to comment on competitive product. Pentane Insolubles levels are severely high. COC Flash Point is abnormally low.
09/07/17

The oil service is indicated as 12 years, this is beyond the expected Ife of most heat transfer systems. Based on the information available to me, it appears the ollin service has been subjected to Oxidation and Thermal Degradation and corrective measures should be initated to remedy the situation. The Pentane Insolubles are severely
high. This analysis determines the amount of contaminants in used heat transfer oils which are typically from insoluble materials such s oxidation by prodcs and carbonaceous material. The acid number is severely high and is a measure of the acidic compounds i the il. Increases in the acid number are likely due to the formation of
oxidation by products in the oil This value will increase exponentially once the oxidation process begins. Tendencies are for sludge and deposits o increase and corrosion to oceurif the fluid continues to be utiized beyond its limits.The 90% distilation Increase is due to high boilers and are normally associated with carbonaceous

04/01/17 deposits in the system that can foul heat exchanger surfaces or plug small lines. The 40°C viscosity is abnormally high. Viscosity is the fluids ability to resist flow. Increases in viscosity in a heat transfer system is normally attributed to the oxidation process. The oxidation process increases the size of the molecules and increases the.
ois viscosity. The C.0.C. Flash Point is low (188C). This is the lowest temperature at which the fluids vapor will momentarily ignite when contacted by an ignition source. Reduction s typically associated with thermal degradation of the heat transfer il or possibly contamination.Overall, the results indicate the fluid has been oxidized and
thermally cracked and is in need measres to bring the product back into normal guidelines. Pentane Insolubles levels are severely high. Acid Number (AN) is severely high. (GCD) 90% Distilation Point is abnormally high. Visc @ 40°C is abnormally high. (GCD) 50% Distilation Point is marginaly high. COC Fiash Point is marginally low.
Based on the analysis results, it appears that the oil may have experienced one or both of the following deteriorating conditions. Insolubles and Oxidation. This may be due in part o the length of service on the il (11 years indicated).Oxidation is a reaction of hydrocarbons n the oil with oxygen from air, forming various species
including weak organic acids. Oxidation is accelerated by contaminants such as wear debris, dust, water, metals, and high temperatures. Changes in the fluid will be seen as discoloration, increased viscosil, formation of varnish, increase in acidity and finally the formation of heavy insoluble compounds. The acid number is a
measure of the acidic compounds in the oil. Increases in the acid number are liely due to the formation of oxidation by products in the oil. This value willincrease exponentially once the process begins. Tendencies for sludge and deposits to increases, and corrosion can accur if the fuid continues to be utiized beyond it limits.

09/09/16 Pentane Insolubles are used for the determination of contaminants in used heat transfer oils, and to determine the amount of insoluble materials such as oxidation by products, dirt, carbonaceous material, and system wear components. These contaminants as a group are called pentane insolubles.Viscosity s the fluids abilty to
resist flow. Increases in viscosity in ths heat transfer system is attributed to the oxidation process but may also be due to a heavier fuid being added. This process increases the size of the molecules and increases the oils viscosityObserved improvements in the system could be due to system firation, sweetening with new oil or
from previous samples that may have been taken from dirty sample points. Oil samples resulls indicate that the oil has reached the end of its usefullfe and that a system drain and clean process should be undertaken. Pentane Insolubles levels are severely high. Acid Number (AN) is severely high. Visc @ 40°C is abnormally 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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