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PETRO-CANADA

LUBRICANTS

[KAKWA PLANT LSD / 16-7-63-5W6] 1350 SOLIDS

NORMAL ABNORMAL CRITICAL

‘ Normalll

QUADRA CHEMICALS System Volume: 15000 ltr Lab No: 02474433

7802 98 STREET Bulk Operating Temp: 365F / 185C Analyst: Clinton Buhler
CLAIRMONT, AB TOH OWO0 Canada Heating Source: Sample Date: 02/15/22
Attn: Quadra Samples Blanket: Received Date: 02/28/22
Tel: Fluid: PETRO CANADA PETRO-THERM  Completed: 03/08/22
E-Mail: quadra_samples@quadra.ca Make: Clinton Buhler

Clinton.Buhler@hollyfrontier.com

Recommendation: *Sludge sample taken at time of burner tube failure*Please note that this is not a complete fluid analysis representative of the system fill but rather reflects the
sample of sludge.lron level is high and may be reflective of corrosion. Note the Acid Number of 3.9 which supports corrosion. AN may be due to localized oxidation or exposure to
process fluid that becomes corrosive with heat. Please note Silicon, Sodium, , Manganese, Magnesium, Calcium, Phosphorus and Zinc are foreign to the heating fluid in use.
Calcium, Zinc and Phosphorus are typically found in engine oils. The bulk fluid analysis from Dec 12, 2021 indicated the fluid was in good condition. To understand the current bulk
fluid condition, a fluid sample should be submitted. Please ensure that a very gentle start-up procedure is followed; do not increase fluid temperature more than 10°C/ hour and
ensure system heat flux is not exceeding fluid capability. The addition of forced fluid circulation would be beneficial to fluid health. Please ensure expansion tank gas blanket is
functional.

Comments: Iron ppm levels are severe. Aluminum ppm levels are abnormal. Silicon ppm levels are abnormally high. Acid Number (AN) is severely high. Zinc ppm levels are
severely high. Calcium ppm levels are severely high. Manganese ppm levels are abnormally high.
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Elemental anaysis results (above) in parts per million (ppm). [10,000 ppm = 1.0%)]
GCD Spectrum

Historical Comments

This is a baseline read-out on the submitted sample. Diagnostician's Note: This was a sludge sample sent to us from a heat transfer fluid system. We performed
09/01/20 digestion and ICP analysis and an Acid Number test. The results indicate that the sludge is comprised of insolubles, likely from past charges of heating transfer
fluid, and rust that have accumulated over many years.{not applicable} {not applicable} {not applicable}

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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