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Laminate Storage/Delivery Hot Oil System

Customer: PTRHTF10141 System Information Sample Information

TAMKO BUILDING PRODUCTS System Volume: 110 gal Lab No: 02285867

2300 35TH ST Bulk Operating Temp: 450F / 232C Analyst: Jake Finn
TUSCALOQOSA, AL 35401 USA Heating Source: Sample Date: 05/09/19
Attn: Greg Colburn Blanket: Received Date: 05/17/19
Tel: (205)752-3555 Fluid: PETRO CANADA CALFLO HTF Completed: 05/22/19
E-Mail: gregory_colburn@tamko.com Make: Hy-Way

Recommendation: Oil is suitable for continued use. Please re-submit sample in 1 year.

Comments: Acid number is normal, but has risen since the last sample, monitor at next test interval. Very light debris is noted by
the lab.
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mm/dd/yy °F/°C pom  cst MIKOH o eRec °F/°C °F/°C %
05/09/19 05/17/19 6m PORT 403/206 31.6 33.1 0.192 0.048 700/371 809/432 914/490 3.58
10/24/18 11/02/18 Om 408/209 66.5 33.0 0.04 0.061 672/356 799/426 896/480 6.36
05/01/18 05/09/18 6m PORT 415/2183 91.5 327 0.07 0.031 694/368 807/430 902/483 4.03
11/02/17 11/13/17 9m 426/219 2.3 326 0.04 0.024 695/368 806/430 903/484 4.08
02/14/17 02/21/17 3m PORT 424 /218 656.3 33.8 0.379 0.177 721/383 814/435 919/493 1.85
11/04/16 11/11/16 im PORT 421 /216 74.5 33.1 0.10 0.036 715/380 813/434 918/492 2.43
09/07/16 09/16/16 im SAMPLE PORT 349/176 13.7 321 019 0.063 714/379 811/433 919/493 2.47
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PETRO-CANADA
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05/09/19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 58 0
10/24/18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
05/01/18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57 0
11/02/17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0
02/14/17 41 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 64 0
11/04/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 45 0
09/07/16 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 61 0

Elenpsptahianaysis gesults (abeve) m pargs peomillion (pm). [0,000 ppro=18%]0 o o o 0 0 0 0 0 0 0 0

11/05/15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07/15/15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
02/06/15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11/10/14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08/20/14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05/29/14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12/17/13 0

0 0 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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Historical Comments

Fluid is suitable for continued use. Re-sample in October 2019 and re-submit to the lab. Please include time on unit and time on the fluid during the next sample
10/24/18 submission.

Fluid is suitable for continued use. Please re-submit annual sample on May 1, 2019All parameters of this fluid are satisfactory. There was some 'light' visible
05/01/18 debris contamination that could be filtered out safely during any future shutdowns.

Qil is suitable for continued use; if appropriate, any system filters should be changed OR kidney loop filtration is recommended during the next shutdown to
11/02/17 extend the life of the oil. Wear Metals are Low; Contamination Levels are low; 2.3ppm water - low; Very Low Acid Numbers; 32.6 CsT @ 400C Viscosity; 219 oC
COC Flash Point; Pentane Insolubles are low; Very Light White Metal and debris visible

This system had poor results in August of 2016 and since that time 2 samples were submitted that were very good. Unfortunately, this latest sample shows high metal content and debris that may be assisted by filtering the oil safely when

appropriate to get these numbers back into check. Pulling off the water must be addressed and the acidity can only be assisted by 'sweetening' the existing charge. Please check the time on the 110 gallons in this system and it might be time for
02/14/17 a complete drain, flush and re-charge with premium Petro Canada Calfo HTF as a last resort.Iron ppm levels are abnormal at 41ppm. Water contamination levels are abnormally high. 656.3ppm of Water. .2% of Free Water/.5% emulsified water.

Acid Number (AN) is abnormally high. Viscosity is good at 33.8 CsT @400C. COC Flash Point is satisfactory at 2180C. Distillation Curves are good in all cases. Pentane In-solubles are satisfactory. Very Light white metals/Very light debris.

Fluid distillation figures at 90% are high and 'venting' the system can bring these numbers back into check. Water in the oil can be boiled off or during operation/drained off during extended shutdown.Wear
11/04/16 metals are acceptable/Contaminant is satisfactory/Water is high at 74.5ppm/Acid numbers are low/Viscosity is good at 33.1 CsT at 400C/COC Flash point is good at 2160C and up from1760C at the last

evaluation/(GCD) 90% Distillation Point is marginally high/pentane insoluble are low/very light debris visible in fluid. There was emulsified water seen by lab technician at sample receipt/crackle test

performed, followed by Karl Fischer

This sample result is much better than the previous sample from 8/12 where it was recommended to vent the system to assist in increasing the flash point and the getting
09/07/16 distillation figures back in check. Please vent the system again to mitigate any issues and send sample in to see if the 'venting' proved to work.Wear metals are low. Water

is low. Acid number is satisfactory. Viscosity is good. COC Flash Point is abnormally low 1760C vs a recommended 2230C. (GCD) 90% Distillation Point is marginally high

The oil in this system is NOT suitable for continued use and the system should be stopped immediately, oil drained, system filters changed and system cleaned and re-filled with 220 gallons of

08/12/16 Petro-Therm Heat Transfer Fluid.Wear metals are satisfactory/Water is satisfactory/Acid levels are satisfactory/Viscosity has been cut in half from ISO 32 to an ISO 15 grade - dangerous/Flash
Point is dangerously low at 600C - requirement is ~2230C/Distillation %@<3350C is HIGH/Distillation @10% is low/Very lite debris in oil sample. Oil is not suitable for continued use.



11/05/15

Please submit samples as scheduled and include Time on the Heat Transfer Unit, Time on the Oil and time on the mer during the next routine sample submission. Wear metals are saﬂsiactmy‘ Contaminant levels are low; Water is Negative; Acid Level is low; Flash Point is satisfactory and has increased by 43 degrees since the last sample from 4
months ago; Viscosity of the oil is satisfactory; Distillation curves are all satisfactory; Pentane salids are satisfactory; Very Light white metal visible by lab tech; Filter oil and continue uss







The flash point on this system has reached the warning limit of near 1500C with a reading of 1520C. 'Venting' the system is recommended to increase the flash
02/06/15 point temperature in the expansion tank.Please include the age of the oil and the age of the heat transfer system on next sample submitted.Wear metals are low;
Acid number is low; Water is nil; Viscosity is an ISO 32 (Good); Distilation numbers at 10%, 50% and 90% are satisfactory.



Wear metals/contaminants are low. Water is Low. TAN is good. Viscosity is good. COC Flash Point is abnormally low, but higher then the warning limit. (GCD)
11/10/14 90% Distillation Point is high. Distilation curves are normal. Please re-submit used fluid sample during next scheduled interval .



Flash Point has improved dramatically from last sample and the oil's flash point is in good condition. Total Acid Number is very low and water is also.Wear metals
08/20/14 and solids are very low. Please include the age of theis oil during the next normal analysis interval



The oil looks dark, as any heat transfer fluid samples does, but seems to be in good condition. The viscosity and flash points are a bit lower than fresh oil,
05/29/14 showing mild thermal degradation, but nothing worth acting upon at this time. Please re-sample in 9 months or so to monitor.



1.400

1.200

1,000

(pA)

600

op

pon

600

Res

400

200

12/17/13

GCD Spectrum

Y

=Rl PN

= = —— o
Time (min)

R - ==

Because the flash point is low it is recommend you allow the oil circulate throug
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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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Recommend venting off low boilers to increase flash point and filtering to remove contamination. COC Flash Point is abnormally low.
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