Sample Rating Sample Rating Trend
Critical |

PETRO-CANADA

Abnormal

Normal [H——

NORMAL ABNORMAL CRITICAL Mar12 Decl3 Sepl4 l:l-.-t|+ Oct14 Jan15 Apr1§ Feh1G Aprl7 Octl?
[CENOVUS PECO / 12-01-49-16W5] H810
Customer: PTRHTF20039 System Information Sample Information

BRENNTAG CANADA INC System Volume: 12000 lItr Lab No: 02176397

3124-54TH AVENUE SE Bulk Operating Temp: 527F / 275C Analyst: Terry Veenstra
CALGARY, AB T2A 0A8 CANADA Heating Source: Sample Date: 10/04/17

Attn: Sarada Palakodeti Blanket: Received Date: 10/18/17

Tel: (403)720-5659 Fluid: PETRO CANADA CALFLO HTF Completed: 12/12/17

E-Mail: spalakodeti@brenntag.ca Make: ALCO GAS & OIL To discuss this report contact Terry

Veenstra at (780)591-5339
Recommendation: This sample is in good shape and is OK for continued use. Resample in 12 months.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %
10/04/17 10/18/17 3h 414/212 23 321  0.094 0.092 703/373 803/429 907/486 2.59
04/10/17  04/2147  30h 414/212 26 320 0.059 0.066 702/372 805/429 908/487 2.73
02/24/16  03/07/16 oh DOWNSTREAM OF PUMP ~ 406/208 0.8 31.3  0.04 0.085 710/377 817/436 929/498 2.44
04/16/15  04/24/15 5h PUMP DISCHARGE 374/190 4.4 301 0053 0.010 688/364 799/426 905/485 4.49
01/14/15  01/19/15 2h P-810 PUMP DISCHARGE ~ 345/174 151 283  0.03 0.095 710/377 811/433 908/487 1.81
10/15/14 10/30/14 0-810PUMPDISCHARGE 441/227 63.0 347 0112 712/378 807/431 916/491 0.96
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Titanium
Antimony
Manganese
Magnesium
Phosphorus

Molybdenum
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10/04/17 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 25 0
04/10/17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0
02/24/16 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 27 0
04/16/15 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28 O
01/14/15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0
10/15/14
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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
This fluid looks good and is suitable for further use. More information is required for any further interpretation.
04/10/17

The fluid is in good condition and suitable for further use. Flash Point and Percentage boil-off below 335 degrees C have improved compared with the previous sample. The 10% GCD temperature has
02/24/16 increased close to fresh fluid. If venting is taking place as recommended earlier, keep doing this. A negative side effect of venting low boiler vapors to atmosphere is contact of hot fluid with outside air

resulting in oxidation of the fluid. The 90% GCD temperature has increased as a result of this. Fluid degradation by oxidation can be limited by venting for a shorter duration but more frequently. Please

resample in 12 months. (GCD) 90% Distillation Point is marginally high.

The fluid is in good condition and suitable for further use. Flash Point is slightly low. Percentage boil-off below 335 degrees C has increased. This in combination
04/16/15 with a reduction in 10% GCD temperature indicates thermal degradation of the fluid. Monthly venting of low boiler vapors is recommended to maintain a healthy

fluid condition. Please resample in 6 months. COC Flash Point is marginally low.

The fluid is in good condition and suitable for further use. After the repair of the fire tube and subsequent top-up with fresh product TAN has decreased to 0.03 (fresh fluid
01/14/15 value)Slightly low viscosity in combination with a low Flash Point and a boil-off percentage <335 degrees C of 1.81 indicates the presence of some low boiler vapors. It is
recommended to vent off these vapors to increase the Flash Point to a more acceptable level. Please re-sample in 6 months. COC Flash Point is abnormally low.

This sample is the second reference sample of the fresh fill of Calflo HTF. It was taken 48 hours after system start-up.The fluid condition is representative for fresh Calflo HTF with the
10/15/14 exception of the TAN which is high. Since the analysis method for TAN is not the most accurate, judging the condition of the fluid can not be based on TAN alone. Since the other parameters
are close to the values of the fresh fluid a repeat analysis for TAN is requested. Your Petro-Canada Tech Service Advisor will contact you asap. Acid Number (AN) is severely 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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