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[PEYTO EXPLORATION / 14-17-55-21W5M] 14-17-55-21W5M H-802 PLANT 1 HEAT

PEYTO EXPLORATION
11-17-55-21W5

BOX 7198

EDSON, AB T7E 1V4 Canada
Attn: Cory Pambrub

Tel: (780)712-0217

E-Mail: cpambrun@peyto.com

System Volume: 33400 Itr

Bulk Operating Temp: 401F / 205C
Heating Source:

Blanket:

Lab No: 02273671
Analyst: Peter Harteveld
Sample Date: 03/17/19
Received Date: 03/18/19

Fluid: PETRO CANADA PETRO-THERM  Completed: 03/25/19

Make: ALCO

Recommendation: The fluid is in a good condition and suitable for further use but the viscosity and solids content are high.
Consider filtration of the fluid. Please re-sample in 6 months or after filtration (whichever comes first)Fill in oil service life on the
sample label.*** NOTE: Viscosity run twice, 57.6 ¢St and 57.4 ¢St ***

Comments: Pentane Insolubles levels are severely high. Visc @ 40°C is severely high.
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Aluminum
Cadmium

Potassium
Titanium

03/17/19 68 0 0 0 0 0 0 0 0 0 2 4 0 0 0 1 0 0 1 0 0 0
11/15/18 35 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%]
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Historical Comments

This sample has been in service for just over 1 month. (not 7 years) The initial water content has been boiled off. The Pentane Insoluble (solids) content has increased but is still well below the limit. The hot

fluid has dissolved carbon that was not removed during the cleaning/flushing. The distillation curve is still not representative for Petro-Therm. It's overall low which at this level is not a problem for operation of
11/15/18 the fluid but it will be brought up with the laboratory and Petro-Canada R&D. (to be continued) The fluid is in a good condition and suitable for further use. Please re-sample in 6 months. (GCD) 90%

Distillation Point is severely low. (GCD) 10% Distillation Point is marginally low. (GCD) 50% Distillation Point is marginally low.

This is the baseline reference sample that was taken on Oct.4, 2018, 2.5 hours after start-up of the pumps at a fluid temperature of 40 degrees C. The sample was taken from the discharge of the heat medium pump. The water content of the fluid is high.

This is most likely water remaining from cleaning the heater vessel. Since the fluid has not seen heat, the water has not been boiled off yet. The distillation curve of the fluid is not representative for Petro-Therm but could be influenced by the high water
10/04/18 content. To find this fluid condition right after start-up is not uncommon. The next sample will provide more accurate information about the condition of the fluid. With respect to system/fluid cleanliness, the Pentane Insoluble (solids) content is low which

indicates the cleaning/flushing has been effective. Water contamination levels are severely high. Water contamination levels are severely high.. ppm Water contamination levels are severely high. (GCD) 90% Distillation Point is severely low. (GCD) 10%

Distillation Point is marginally low. (GCD) 50% Distillation Point is marginally low.

The fluid is in a poor condition and not suitable for further use. TAN has exceeded the limit of 1. The oil has become acidic and corrosion is taking place. (Fe = 903 ppm.) The viscosity is excessively high due

to fluid degradation. The Pentane Insoluble (solids) content is very high with 4.84% (more than 9x the reportable limit). It is recommended to replace the current fill of Petro-Therm. Prior to that the system
08/14/18 has to be cleaned and flushed. A plan has been made to start this job on October 1st. Petro-Canada reps will be on site to assist. A request has been made for Petro-Canada to go on site on August 30th for

a preparation visit.Iron ppm levels are severe. PQ levels are severe. Pentane Insolubles levels are severely high. Acid Number (AN) is severely high. Visc @ 40°C is severely high.

If this sample was not taken from a low drain point and it can be assumed that it is representative for the condition of the fill, the fluid is severely degraded and no longer suitable for use. The Fe content is

high which is the result of corrosion. TAN is high and viscosity very high (this is unlikely and therefore a re-run will be requested). The Pentane Insoluble (solids) content (2.21%) has exceeded the reportable
07/19/18 limit 4x. It is recommended to replace the fluid after a system cleaning and flushing. Please consult your Petro-Canada Tech Service Advisor. Pentane Insolubles levels are severely high. Acid Number (AN)

is severely high. Visc @ 40°C is severely high.

The fluid shows signs of degradation. TAN is high which has led to an increase in Fe as a result of corrosion. The viscosity is high which results in a decrease of heat transfer efficiency. The Pentane

Insoluble (solids) content is high. Filtration of the fluid is recommended. If there are indications of system problems like plugging of heat exchanger bundles, leaking of mechanical seals on heat medium
01/21/18 pumps or not being able to produce sufficient heat for the process it might be time to start planning a system cleaning/flushing. If the latter is the case, please contact your Petro-Canada Technical Service

Advisor for support. Please re-sample in 6 months. Pentane Insolubles levels are severely high. Acid Number (AN) is abnormally 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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