PETRO-CANADA

LUBRICANTS

NORMAL ABNORMAL CRITICAL
SUPPLY CARGILL MEAT THAILAND
Customer: PTRHTF60010 System Information Sample Information

SYNLUBE INTERNATIONAL CO LTD System Volume: 20910 ltr Lab No: 02290392

76/1 MOO.7 THACHIN Bulk Operating Temp: 554F / 290C Analyst: Yutong Gao
MUANG SAMUTSAKHON, 74000 Heating Source: Sample Date: 06/02/19
THAILAND Blanket: Received Date: 06/11/19
Attn: CHERNPORN CHOBKUI Fluid: PETRO CANADA PURITY FG HEAT TRANSFERFLUD  Completed: 06/13/19
Tel: 034421290 Make: WANSON

E-Mail: chernporn@synlube.co.th

Recommendation: The current fluid conditions are slightly better than the previous oil sample two months ago. However, the flash
point is still severely low considering the elevated low boiler generated by the thermal cracking? The oil Acid Number and Solid
contents are all low. Please conduct a long and effective system venting to release the light oil moisture.

Comments:

Sample Date
Received Date
Fluid Age
Sample Location
Flash Point (COC)
Viscosity (40°C)
Acid Number
GCD 10%
GCD 50%
GCD 90%
GCD % < 335°C

mg/KOH/
[¢]
99 26.3 0.266 0.054 654/346 792/422 890/477 8.10

85 26.1 0.241 0.061 685/363 803/428 897/481 5.37

mm/dd/yy °F/°C ppm cSt Yowt °F/°C °F/°C °F/°C %

06/02/19 06/11/19 38m
05/02/19 05/03/19 36m

02/01/19  02/0819  Om 177 258 0190 0.023 773/412  871/466 10.77
08/25/18  11/27/18  31m 122 264 008 0023 - 728 /336 |[EEINEE0Y 15.22
08/25/18  09/0518  28m SUPPLU 363/184 117 284 010 0.025 685/363 805/430 902/483 5.29
05/23/18  06/1218  25m 127 303 047 0048 677/359 781/416 873/467 4.51
02/04/18  02/26/18  22m 0.00 27.7 0276 0036 665/352 769/409 890/477 4.38
110147 111417  19m 107 269 013 0031 674/357 805/430 897/481 6.43
101317 10/2447  19m SUPPLY 0.1 268 0252 0015 668/353 798/426 892/478 6.82
08/1047  08/2247  17m 99 220 019 0040 675/357 799/426 895/480 6.22
042117 05/0147  12m 208 287 0354 0039 687/364 806/430 905/485 4.84
03/2617  04/0317  12m 125 285 017 0.058 682/361 803/428 899/482 5.5
11/22/16  12/0216  7m 107 291 025 0.040 692/366 807/431 905/485 4.32
10/3116  11/14/16  6m 325 293 028 0.068 695/368 808/431 902/483 4.11
07/07/16  07/1316  3m 399/204 408 327 035 0.075 706/375 807/430 899/481 2.29
04/2216  04/27/16  7m SUPPLY 388/198 27.5 277 040 0.038 708/376 808/431 900/482 2.44
04/1316  04/2716  7m SUPPLY 156 254  0.22 0.035 673/356 805/430 912/489 6.57
04/01/16  04/04/16  35m SUPPLY 179 263 0255 0.016 651/344 794/423 905/485 8.18
01/2746  02/02/16  33m SUPPLY 17 274 0270 0.119 686/363 802/428 899/482 4.40
0112/16 011946  33m SUPPLY 189 277 0294 0.050 676/358 807/430 915/491 6.22
09/06/15 091045  29m SUPPLY 338/170 6.2 27.0 0281 0.045 688/365 808/431 911/489 4.91
06/20/15  06/30/15  26m SUPPLY 320/160 6.9 282 029 0078 705/374 807/431 896/480 2.21
04/22/15  05/01/15  24m 313/156 229 283  0.22 0.067 693/367 811/433 907/486 4.54

02/15/15 02/20/15 22m SUPPLY 316/158 20.3 28.3 0.27 0.077 697/370 823/439 916/491 4.62
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Molybdenum
Antimony
Manganese
Magnesium
Phosphorus

06/02/19 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0
05/02/19 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0
02/01/19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 3
08/25/18 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0
08/25/18 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 1
05/23/18 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 O
02/04/18 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0o 11 0

Elemengahanaysis zesults (abgve) o parts peomillign (ppm). [60,000 ppro=16%]o0 o o o0 0 O0 O O ©O0 0 9 0

10/13/17 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 O
08/10/17 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 0
04/21/17 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0
03/26/17 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0
11/22/16 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 0
10/31/16 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 17 1
07/07/16 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 27 0
04/22/16 6 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 22 0
04/13/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0
04/01/16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0

Historical Comments

Thg curregt fluiddas vegy low fash pgint ang) low vigcosityyat 406 becayse of the sevgre thegmal crgckinggThe Iy boilgy neegg to begeleasgd by gffectives
05/02/19 system venting. However the fluid distillation points are still adequate. Please confirm if the representative sample was taken at the plant? The sample needs to
be aken tthe s(impleéalace zgter th%oil is \gell cir8ulated COC Flash oint i sever8Iy low

0 0 0 0 0 0 19

The current fluid has similar low viscosity, flash point and %e dlstlllatlon points as the previous sample due to the thermal crack(l)ng at high working temperature.
The water and sqlid content are all very low. Please condyct the gystem venting in a regular base. Take one sample in 6 months to mqnitor the con mons

02/01/19 Thywategand sgid copfent aig all vegy lowPleasg, condiyct the gystem,venting in a tpgular pase. ke oge samgle in gmonth to mgnitor (ge congf

This sample results are very similar to the Feb 4th 2018 sample. The current fluid has low viscosity, low flash point due to the severe thermal cracking at high bulk working temperature. Please conduct the
eff@@ive systbm venthhg to re@ase theQow boil§). The aBd numdr and s@id contddt are alllvery lovlindicatifly minimQm oxiddlion and@ninimur@system@eposit. Blease teke one Ehmple i24 monB6to O
monitor the conditions. (GCD) 10% Distillation Point is severely low. (GCD) 90% Distillation Point is severely low. COC Flash Point is severely low. (GCD) % < 335°C is abnormally high. (GCD) 50%
Distillation Point is abnormally low.

i?é)curreﬂ fluid @bndmon are throwgg Thé?e are Pnnlmupl third Qarty cgntamlr%nons Quch a&rvater Qr dlrtyOThe a@d numger ancpsolld &ntent@are ve?y Iow3r§ean|r@

08/25/18 minimum oxidation. The flash point is also higher than the last sample in May, but still considered low due to thermal cracking at ~290C bulk working temperature. Please
caBinue td do th€)syster® ventirfy as a@outine@naintefance §chedul@. Plea8e take(ne satple ir06 monghs to nfpnitor he con@itions.0COC HAlash Pyintis IBw. 51 0
The currently fluid has experienced severe thermal cracking at the extremely high bulk working temperature. However, the fluid flash point and viscosity are all
05/23/18 higffer thah the @eviou® threeQused dil samgles, sdthe ov@rall fl@dd conBitions are imProvingd Plead® conti@ue to do the @ffectiv@ systém verithhg and takeGime 4
sample in 6 months to monitor the conditions. COC Flash Point is severely low. (GCD) 90% Distillation Point is marginally low.
Ti88curredt fluiddhas ndmal dBtillatidh point®, the &cid nuihber add soli@d contéhts aréall vely low. Blowever, the Bash p6int is §ill mu€h lowed than the fre8b fluid0
02/04/18 due to the thermal cracking at the extremely high bulk working temperature Please do a Iong and effective system venting and take one sample in 6 months to

mapitor thg concbtlons 0ocC ﬁash Rgint is eeverety low. 0

08/25/18



10/13/17

The current fluid has adequate distillation points, viscosity, Tan or solids reading in general. However, the flash point is very low because of the presence of the low boilerfighter oil. The fiuid was partially thermal cracked by the high working temperature. Please do a longer system venting as soon as possible. The AIT test is recommended to double.
check the auto-ignition temperature. If the venting cannot be conducted efficiently, a partial oil change can be an option. Please take one sample in 3 months to monitor the conditions. COC Flash Point is severely low.







The current fluid contains increased low boiler/light oil due to the thermal cracking, therefore, the flash point and the viscosity are all reduced. Based on the GCD
04/21/17 distillation results, the fluid is still suitable for use. However, we recommend a longer effective system venting as soon as possible. Please take one sample in 3
months to monitor the oil conditions.



The current fluid has correct viscosity, TAN and distillation points. The solid level is acceptable. The flash point is still lower than the new fluid which is resulted
03/26/17 from the thermal cracking at the high bulk temperature. Please continue to perform the system venting and take one sample in 4~6 months to monitor the
conditions.



The fluid viscosity and flash point are all much lower than the fresh fluid. However, they are very similar to the samples taken on Nov 2016 and Oct 2016. The
11/22/16 GCD, TAN, solid and water content are all normal. Please keep on doing the system venting as much as possible. Take one sample in 6 months to monitor the
conditions.



The test results are very similar to the last sample on Oct 31 2016. The fluid has normal viscosity, GCD distillation points, TAN and the solid contents. However,

10/31/16 the flash point starts to drop after half year operation. Most likely, a portion of the fluid has been thermally cracked at 290C bulk temperature, and the system
venting is not enough. Please confirm if the system has been modified for the easy venting process? The venting frequency and duration need to be increased.
Please take a sample in 4 months to monitor the conditions.



The fluid has normal viscosity, GCD distillation points, TAN and the solid contents. However, the flash point starts to drop after half year operation. Most likely, a
07/07/16 portion of the fluid has been thermally cracked at 290C bulk temperature, and the system venting is not enough. Please confirm if the system has been modified
for the easy venting process? The venting frequency and duration need to be increased. Please take a sample in 4 months to monitor the conditions.



The current oil has almost identical normal flash point, viscosity and distillation points as three months ago. The oil is in good condition and suitable for further
04/22/16 use. Please take one sample in 6 months.



04/13/16




COC Flash Point is severely low. (GCD) % < 335°C is marginally high. (GCD) 10% Distillation Point is marginally low. Believe that this oil sample was taken
04/01/16 before the oil change or just for the experimental study purpose. Again the old fluid need to be changed, and the venting process need to be improved.



01/27/16




COC Flash Point is severely low. All of the other fluid properties are OK at the moment. The low boiler/light oil is generated by the extremely high working
01/12/16 temperature, which causes the low flash point. Please continue the automatic and manual system venting to bleed out the low boilers. If the venting process is not
effective, please consider the 30% of the partial oil change.



09/06/15




The viscosity, GCD distillation point, TAN and solid level are all normal. The low flash point is because of the thermal cracking with the high operation
06/20/15 temperature. However, the flash point has improved a little. Please continue to do the current venting practice. Take a sample in 6 months to monitor the
conditions. COC Flash Point is marginally low.



04/22/15




The current sample analysis results are almost identical to the last two samples. All of the parameters are good enough, except the low flash point. Since we have

02/15/15 done the AIT test not too long ago, and the AIT result was good. | just recommend continuing to run the fluid and conduct the current vening practice, and take
one sample in 2 months to monitor the conditions.By the way, please provide me what system modification has been done by the installer during the turnaround?
Thanks! COC Flash Point is abnormally low.



01/31/15




The current fluid has adequate viscosity, TAN and the distillation points. The water and solid contents are all normal. However, the flash point is still abnormally
12/06/14 low. Please continue to do the same venting process as per discussed before. Please double check if there is any possibility for the frying cooking oil to leak into

the heat transfer fluid system? Take one sample in 2 months to monitor the conditions. COC Flash Point is abnormally low. (GCD) 10% Distillation Point is
marginally low.



11/23/14




Sample Rating Trend
The current fluid has normal viscosity, TAN and GCD distillation points. Itis sui ~ Criticall’
10/19/14 the left bottom corner, resulting in the low flash point. Please keep doing the eft
one sample in two months to monitor the conditions. COC Flash Point is abnor

Abnormal =

Normalll L———+—+—— . t —+ + +
AuglT Octl1T MovlT FeblB May18 AuglB AuglB Feb19 Mayld Junld

GCD Spectrum Gas Chromatography Distillation % Boiling < 335°C
1,200 16
1.100 Sample
munwss=Bazeline 14
1.000 o
800 12
800 .
= 700 £
£ 600 T8
=%
& 500 z
& R
400
300 4
200
z
100 Ef
ey g gy gy [ s
T i R EELLEEE88 858 SEE58§s5¢g¢%
Percent Recovered 3 & _’g B Z f 5 = 5 =

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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