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PEYTO EXPLORATION System Volume: 26000 Itr Lab No: 02312943

BOX 7198 Bulk Operating Temp: 383F / 195C Analyst: Peter Harteveld
EDSON, AB T7E 1V4 Canada Heating Source: Sample Date: 10/01/19
Attn: Brian Ford Blanket: Received Date: 10/07/19
Tel: (780)712-0977 Fluid: PETRO CANADA PETRO-THERM  Completed: 10/18/19

E-Mail: bford@peyto.com Make: PRESSON

CRITICAL

Recommendation: The fluid is in good condition and suitable for further use. The 90% GCD temperature is high but this will not
affect the performance of the fluid. Please re-sample in 6 months.

Comments: (GCD) 90% Distillation Point is abnormally high.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %

10/01/19 10/07/19 4y 451/233 0.00 34.9 0.088 0.091 743/395 830/444 930/499 0.00
05/22/19 05/31/19 4y 378/192 13.7 30.3 0.512 0.232 694/368 803/428 901/483 4.14
07/19/18 08/08/18 3y PUMP DISCHARGE 421/216 419 334 0.23 0468 729/387 794/423 874/468 0.00
09/25/16 10/03/16 2y TANK 421 /216 822.1 32.9 0.550 0.388 689/365 798/425 883/473 4.70
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Titanium
Antimony
Manganese
Magnesium
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Molybdenum

10/01/19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05/22/19 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07/19/18 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
09/25/16 15 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 2 0 0 0 3 1
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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
1.600 — B50°C 5
= e Sample

manwnns=Bazeline |

200 BO0-C 45

T R .
1.200 _
500°C o
1,000 5 450°C :
B anne
800 g e =1
T 350°C ¢
ao = 300°C _
400 250°C '

s

=4 Bt 3
= @
o ]
2 =25
g B
a =
= = 2
5
.;...
200°C
200 05
150°C ’
0 . 0
S L e O M L 0D D D B © O 00=C w w P o
—_— e = = e N ] 52 52 52 =2 52 52 =2 Pl &2 52 52 - - - -
Time {min) o — T — R T S S - o5 o o -
E T s T v T T -~ - - B —1 ] — ) +H
T = I} =
Percent Recovered & = =

Historical Comments

The fluid is in a reasonable condition and suitable for further use. Flash Point and 10% / 50% GCD temperatures are slightly low. This in combination with 4.14%
05/22/19 low boiler vapor indicates thermal degradation. Please vent off the low boiler vapor to atmosphere. AN is elevated. Please re-sample in 6 months. Acid Number
(AN) is abnormally high. COC Flash Point is marginally low.

The fluid is in good condition and suitable for further use but the Pentane Insolubles (solids) content has increased. It is now just below the reportable limit of
07/19/18 0.5%. Therefore it is recommended to start filtration of the fluid. The 90% GCD temperature is slightly low but not a concern at this time. Please re-sample in 6

months. Pentane Insolubles levels are abnormally high. (GCD) 90% Distillation Point is marginally low.

The fluid contains too much water. TAN is high. Percentage boil-off (low boiler vapor) below 335 degrees C is elevated. Together with a decreased GCD 10% temperature this indicates thermal degradation
09/25/16 of the fluid. It is recommended to boil-off the water by venting steam to atmosphere. This will also remove some of the low boiler vapor. Please re-sample after venting on a regular basis for a period of 3

months. Please list system volume and bulk fluid temperature when sending in the next sample. The fluid is suitable for further use. Water contamination levels are abnormally high. Water contamination
levels are abnormally high.. ppm Water contamination levels are abnormally high. Acid Number (AN) 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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