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Total Suspended Particulate (TSP)

High Volume Air Sampler
Rec No. R11, R13, R14
B. No. R11, R13, R14

Digital Balance

Carbon Monoxide

Personal Pump SKC No. B49, B50, B72

CO Analyzer No. RO1

Nitrogen Dioxide

NO, Analyzer No. RO1, R06, RO7

NO, Analyzer No. RO1, R06, RO7
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Total Suspended Particulate (TSP)

Console No. RO1, R05
Pitot Tube No. B24, B33, B34, B38

Digital Balance

Carbon Monoxide (CO)

Personal Pump SKC No. R19, R23, R25
Rotameter No. H-R0O1, R05

CO Analyzer No. BO1

Oxides of Nitrogen (NO,) Vacuum Gauge Spectrophotometer

Xylene Personal Pump SKC No. R39, B52 GC/FID
Rotameter No. L-R01, R0O5

Acetic Acid Personal Pump SKC No. R18, B77 GC/FID

Rotameter No. L-R01, R0O5

qmmwmmﬂﬂluamm}szn aunI3

Total Dust Personal Pump No. B29, R39, B66, B93 | Digital Balance
Rotameter No. H-R02, R05

Xylene Personal Pump SKC No. B25, B36, B49, | GC/FID
B57, B77, R07, R10, R21, R25
Rotameter No. L-R02, R05

Acetic Acid Personal Pump SKC No. B25, B48, B49, | GC/FID
B51, B57, B77, R10, R18, R35
Rotameter No. L-R02, R0O5

Methyl Acetate Personal Pump SKC No. B32, B43, B44, B48 | GC/FID
Rotameter No. L-R02, R05

Methanol Personal Pump SKC No. B39, R17 GC/FID
Rotameter No. L-R02, R05

JzaULEEN

L, 24 hr, Ly, L, 8 hr

Acoustic Calibrator
Integrated Sound Level Meter
No. ACO-R09, R13, R15, R34
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pH - pH Meter
Temperature - Thermometer

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

BOD,

BOD Analyzer

COD

COD Reactor

Grease & Oil

Digital Balance

Manganese

Inductively Coupled Plasma

Conductivity

Conductivity Meter
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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 §/N : 3611
Calibration Data
High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft*/min) R®
B35 B35 03/11/2022 y = 1.806x-9.466 0,997
B36 B38 02/11/,2022 y =1.213x-5.932 0.996
B37 B37 01/11/2022 y = 1.263x~5.209 0.999
B38 B38 01/11/2022 y = 1.22Bx-5.530 0,995
B39 B3g 01/11/2022 y =1.319x-9.149 0,998
B40 B40 01/11,2022 y = 1.196x-4,045 0.999
B41 B41 07/11/2022 y=1.179x~2.611 0.999
B42 B42 01/11/,2022 y=1.209x-3.713 0.995
B43 B43 02/11/2022 y=1.187x-3.331 0,998
B44 B44 07/11/2022 y=1.298x-8.171 0,996
RO1 RO1 02/11/2022 y = 1.289x~8,287 0,998
RO2 RO2 07/11/2022 y =1.307x-10.1856 0.999
RO3 RO3 03/11/2022 y=1.258x-7.634 0.995
RO4 RO4 04/11/2022 y =1.1567x-2.287 0.995
RO5 RO5 0371172082 y = 1.273x-8.311 0.999
RO8 ROB 01/11/2022 y = 1.287x~8.271 0.999
ROT RO7 02/11/2022 y=1.071x+1.468 0.995
RO8 RO8 01s11/s2022 v = 1.206x-5.068 0.997
RO9 RO9 01/11/2022 y = 1.252x-7.084 0.995
R10G R10 03/11/2022 y = 1.246x-5.817 0.999
R11 R11 03/11/2022 y=1117x-1,156 0.998
R12 R12 02/11/,2022 y = 1.361x~12.068 0.998
R13 R13 03/11/2022 ¥y = 1.118x-0.601 0,998
R14 R14 03s11/2022 y=1.164x-2.415 0.998
R15 R15 03/11/2022 ¥ =1.134x-1,793 0.9908
R18 R18 04/11/20282 y =1.182x-4,717 0.998
R17 R17 07/11/2022 y=1.218x-5.368 0.998
R18 R18 04/11/,2022 y = 1.233x-5.9277 0.096
R1S R19 07/11/2022 y=1.277x-7.752 0,997
R20 R20 04/11/20282 y =1.327x-10.628 0.997

Calibrated by :
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature " 25 % a C
Pressure . 1010 T 18 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
Nu. Brand Mudel Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 y R
B41 SKC 224-PCXER4 612669 05/10s2022 1,000 1,500 2,000 998 1,496 1,990 0.994x + 3.271 1.000
B42 S5KC 224-PCXR4 626041 06/10/2022 1,000 1,500 2,000 1,005 1,498 1,994 0.988x + 15.619 1.000
B43 SKC 224-PCXR4 034636 06/10/2022 1,000 1,500 2,000 8949 1,601 1,992 0.991x + 10.565 1.000
B44 SKC 224-PCXRB 520341 06/10,2022 1,000 1,500 2,000 1,002 1,502 2,002 1.011x - 21.418 0.999
B45 5K 224-PCXRE 528594 06/10/2022 1,000 1,500 2,000 998 1,488 1,889 0.993x + 5.959 1.000
B46 SKC 224-PCXEE 566743 06/10/2022 1,000 1,500 2,000 994 1,504 2,002 1.016x - 32.885 0.998
B47 SKC 224-PCXRSE 566747 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.980 0.999
B48 SKC 224-PCXRB 566753 03rs10/2022 1,000 1,500 2,000 989 1,494 1,998 0.999x - 2.114 1.000
B49 SKC 224-PCXR8 566780 05/10/2022 1,000 1,500 2,000 1,003 1,602 2,003 1.012x - 22.706 0.999
B50 SKC 224-PCXRE 500400 06/10/2022 1,000 1,500 2,000 1,001 1,485 2,002 1.001x — 3.737 1.000
B51 SKC 224-PCXRB 500363 06/10/2022 1,000 1,500 2,000 985 1,504 1,899 1.011x - 25.580 0.999
B52 SKC 224-PCXR8 093188 03/10,2022 1,000 1,500 2,000 995 1,496 1,994 0.897x - 1.161 1.000
B53 SKC 224-PCXRE TO7670 03/10/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.010x - 20.668 0.999
B54 S5KC 224-PCXR3 509821 03s10/2022 1,000 1,500 2,000 993 1,500 2,001 1.017x - 34.516 0.999
B53 SKC 224-PCXR3 510710 03/10/2022 1,000 1,500 2,000 989 1,494 1,994 0.995x + 2.521 1.000
BaG SKC 224-PCXR3 511450 03s10/2022 1,000 1,500 2,000 1,002 1,500 2,001 1.004x - 7.562 1.000
B57 SKC 224-PCXR3 510798 06/10/2022 1,000 1,500 2,000 997 1,492 1,998 0.996x +1.109 1.000
B58 SKC 224-PCXR3 509852 06/10/2022 1,000 1,500 2,000 1,000 1,498 1,999 1.007x - 19.113 0.999
B589 SKC 224-PCXR3 509862 03rs10s2022 1,000 1,500 2,000 996 1,503 1,994 0.997x + 2.955 1.000
B&0 SKC 224~-PCXR3 512655 03/10s2022 1,000 1,500 2,000 1,005 1,600 2,003 1.010x - 19.862 0.999
BE1 SKC 224-PCXR3 503915 04/10/2022 1,000 1,500 2,000 994 1,488 1,998 1.004x - 11.786 1.000
B62 SKC 224-PCXR3 505975 03/1072022 1,000 1,200 2,000 999 1,494 1,996 0.997x - 0.064 1.000
B&3 SKC 224-PCXR3 511432 03r10/2022 1,000 1,500 2,000 991 1,501 1,999 1.017x — 35.461 0.999
BG4 SKC 224-PCXR3 508302 03s10/2022 1,000 1,500 2,000 297 1,492 1,988 0.992x + 6.266 1.000
B&5 SKC 224-PCXR3 508310 06/10/72022 1,000 1,500 2,000 1,002 1,500 2,003 1.011x - 21.992 0.898
B&E SKC 224-PCXR3 509861 06/10/2022 1,000 1,500 2,000 1,002 1,491 1,991 0.988x + 13.904 1.000
B&7 SKC 224-PCXR3 506295 06+10/2022 1,000 1,500 2,000 993 1,508 2,004 1.017x - 32.785 0.999
B&8 SKC 224-PCXR3 505872 05,10/2022 1,000 1,500 2,000 1,002 1,491 1,987 0.994x + 5.237 1.000
B68 SKC 224-PCXR3 508375 05/10/2022 1,000 1,500 2,000 1,001 1,498 2,000 1.010x - 21.330 0.988
B70 SKC 224-PCXR3 510623 05/10/2022 1,000 1,500 2,000 992 1,503 1,997 1.002x - 6.054 1.000
B71 SKC 224-PCXR3 508367 05/10/2022 1,000 1,500 2,000 890 1,508 2,002 1.018x - 37.023 0.998
B72 SKC 224-PCXR3 505977 05/10,2022 1,000 1,500 2,000 1,001 1,498 1,893 0.993x + 5.731 1.000
B73 SKC 224-PCXR3 512606 05/10/2022 1,000 1,500 2,000 1,001 1,501 2,005 1.014x - 24,397 0.999
BT4 SKC 224-PCXR3 505993 D5/10/2022 1,000 1,500 2,000 996 1,495 1,994 0.999x - 4.284 1.000
B75 SKC 224-PCXR3 509820 05/10/2022 1,000 1,500 2,000 996 1,498 1,990 0.995x + 2.987 1.000
BT6 SKC 224-PCXR3 509811 03s10/2022 1,000 1,500 2,000 993 1,498 1,998 1.006x - 14.003 1.000
BTT SKC 224-PCXR3 508301 06/10s2022 1,000 1,500 2,000 1,000 1,501 2,003 1.014x - 25.8B45 0.998
B7E SKC 224-PCXR3 510677 06,10,2022 1,000 1,500 2,000 996 1,503 1,998 1.012x - 27.321 0.899
B79 S5KC 224-PCXR3 510020 06/10/2022 1,000 1,500 2,000 994 1,493 1,994 0.999x - 3.805 1.000

—
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CALIBRATION REPORT
CHEMILUMINESCENT NO / l\"O2 / NOR ANALYZER
DATE : || 27 November 2022 BRAND : API MODEL : 200E
NO. NOX-RO1 || SERIAL NO. 769
Calibrator (Dilution System)
Brand T APIL Model 1700
Last Cal. Date : 04 August 2022 Serial No. : 911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. :D636192
Certified Date : 20 April 2022 | Expired Date 1 20 Apnl 2024 Cylinder Conc. © 49.1 ppm
CALIBRATING CONDITION
Pressure || 1011 mmbar Temp. 24.5 ¢ % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9%Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 399.9 -0.025 400.0 1.004
NO, Span 400 400.2 0.050 400.0 1.006
API Model 200E NU‘ Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 504 ce/min 500 = 50
OZONE FLOW 78 cc/min 80 £ 15
PMT 103.3 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 675 \Y 420 - 900 constant
RCELL TEMP 50.0 b2 50 £ 1
BOX TEMP 29.1 °C 8 - 48
PMT TEMP 7.3 “C T X2
MOLY TEMP 315.2 e 315+ 5
RCELL PRESS 8.3 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20,000
NO Slope 1.004 ~ 1.0 * 0.3
NOX Slope 1.006 - 1.0 £ 0.3
NO Offser 1.0 mV -20to +150
NOX Offset 0.6 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NOx ANALYZER

DATE : " 27 November 2022 BRAND : API MODEL : 200E
NO. NOX-R06 SERIAL NO. 4466
Calibrator (Dilution System)
Brand . API Model 1700
Last Cal. Date 1 04 August 2022 Serial No. - 911
Reference Standard Gas
Standard Gas » Nitric Oxide (NO) Cylinder No. : D636192
Certified Date : 20 April 2022 | Expired Date 120 April 2024 Cylinder Conc. 1 49.1 ppm
CALIBRATING CONDITION

— :

Pressure 1011 mmbar Temp. || 24.5 °c % RH | 48
e

i i~ T PR

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 9 Dif Analyzer Response Slope
Zero 0 -0.10 ™ 0 -
NO Span 400 400.1 0.025 400.0 1.010
NO, Span 400 400.3 0.075 400.0 1.014

API Model 200E N{Jx Analyzer Check List

Test Values Observed Value Units MNominal Range
RANGE 500 FPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 512 cc/min 500 = 50
OZONE FLOW 79 ce/min 80 + 15
PMT 103.2 mV -20 - 150
AZERO 93.9 mV -20 - 150
HVPS 671 v 420 - 900 constant
RCELL TEMP 50.2 " 50 =1
BOX TEMP 28.9 s 8 - 48
PMT TEMP 7.1 o T+2
MOLY TEMP 314.9 e 3156 £ 5
RCELL PRESS 8.5 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.7 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO, Span Cone 400 PPB 20 - 20,000
NO Slope 1.010 - 1.0 + 0.3
NO, Slope 1.014 - 1.0 + 0.3
NO Offset 1.6 mV -20 to +150
NO, Offset 1.0 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by
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CALIBRATION REPORT
CHEMILUMINESCENT NO / NO, / NO_ ANALYZER

DATE : || 27 November 2022 BRAND : API MODEL : 200E

NO. NOX-RO7 ]l SERIAL NO. 4468

Calibrator (Dilution System)

Brand . API Model 1 700

Last Cal. Date 1 04 August 2022 Serial No. 1911
Reference Standard Gas

Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192

Certified Date 1 20 April 2022 ! Expired Date 120 April 2024 Cylinder Conc. 1 49.1 ppm

CALIBRATING CONDITION

Pressure || 1011 mmbar Temp. 24.6 o{,‘ % RH

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96 Dif Analyzer Response Slope
Zero 0 0.10 = 0 =
NO Span 400 399.6 -0.100 400.0 0.999
NO, Span 400 399.8 -0.050 400.0 1.003
API Model 200E N()x Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 5086 cc/min 500 = 50
OZONE FLOW 78 cc/min 80 =15
PMT 103.0 mV =20 =150
AZERO 93.7 mVY -20 - 150
HVPS 672 v 420 - 900 constant
RCELL TEMP 50.5 e 50 + 1
BOX TEMP 29.4 e 8 - 48
PMT TEMP 7.2 i T+2
MOLY TEMP 315.4 . 315+ 5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
NOX Span Cone 400 PPB 20 - 20,000
NO Slope 0.999 o 1.0 = 0.3
NO, Slope 1.003 - 1.0 + 0.3
NO Offset 0.9 mVy -20 10 +150
NO, Offset 0.5 mV -20 to 150
Stability at Zero 0.1 PPB <0.2
Stability at Span 0.2 PFB < 2 ppb @ 400 ppb span gas

Calibrated by 5
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CERTIFICATE No : 20M2735 PAGE: 1 OF 2
REFERENCE No : 56381-1

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105

SERIAL No : 1126422905

ID No 2 BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY s S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY 2 TETNITHI W.

CALIBRATION DATE 5 20-Mar-20

APPROVED BY

ISSUED DATE : 26-Mar-20

RECEIVED DATE : 20-Mar-20

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPRCVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 20M2735 PAGE :2 OF 2
Calibration Report

EQUIPMENT 4 DIGITAL BALANCE MODEL H XS105

MANUFACTURER : METTLER TOLEDO SIN : 1126422905

ID No g BA 05/50 RECEIVED DATE 20-Mar-20

AIR PRESSURE 1011 mbar = 1mbar CALIBRATION DATE 20-Mar-20

AMBIENT TEMPERATURE 2P C-EEC RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 4:2006 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 SM9/2562 23-Jan-21
2) STANDARD WEIGHT E2 15843 SM9/2562 23-Jan-21

3.

4

5

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

1. ZERO SETTING FUNCTION : NORMAL

2,

TARE FUNCTION : NORMAL

3. REPEATABILITY OF READIND AT 20 g WAS 0 g
4. REPEATABILITY OF READIND AT 100 g WAS 0 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)

0.00 0.00000 0.00000 0.000030
0.02 0.02000 0.00000 0.000030
0.10 0.10000 0.00000 0.000030

0.20 0.20000 0.00000 0.000031

0.50 0.50001 -0.00001 0.000031
1.00 1.00000 0.00000 0.000060
2.00 2.00000 0.00000 0.000058

5.00 5.00000 0.00000 0.000063
10.00 10.00000 0.00000 0.000067

20.00 20.00000 0.00000 0.000073

50.00 50.0000 0.0000 0.00013

100.00 100.0000 0.0000 0.00019

120.00 120.0001 -0.0001 0.00022

6. OFF CENTER LOADING ERROR
POINT READING (g)

1 20.00000 50.0000

3 4 2 20.00000 50.0000
3 20.00000 50.0001

R 5 4 20.00000 50.0000
5 20.00000 50.0000

OFF-CENTER LOADING 0.00000 0.0001

7. INTERNAL WEIGHT ERROR :-0.000033333333320229 ¢

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-Gi
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CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER
DATE : 27 November 2022" BRAND : API MODEL : 300E
NO. CO-B0O1 SERIAL NO. 782
Calibrator (Dilution System)
Brand : API Model 1700
Last Cal. Date : 06 September 2022 Serial No. . 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045
Certified Date 1 16 April 2022 l Expired Date 1 15 April 2024 Cylinder Conc. : 4,570 PPM
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 ‘c % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response 96 Dif Analyzer Response
Zero 0 -0.10 - 0
CO Span 40.00 39.97 -0.075 40.00
API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range
RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PFM < 1 ppm with zero air
CO MEASURE 4014.1 mV 2500-4800 mV
CO REFERENCE 3948.7 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.179 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.5 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 805 cc/min 800 = 109
SAMPLE TEMPERATURE 48.2 & 48 + 4
BENCH TEMPERATURE 48.0 e 48 + 2
WHEEL TEMPERATURE 68.5 @ 68 £ 2
BOX TEMPERATURE 30.8 e Ambient temp + 7 = 10
PHOTO-DRIVE 3024.7 mV 250 mV to 4750 mV
SLOPE 1.017 = 1.0 = 0.3
OFFSET
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Console Calibration Report
Calibration Method Critical Orifices
Calibration Data
Console Data Calibration Data
No. Serial No. Date ¥y AH@ (mmHQO)
BO1 1563 01,09/2022 1.004 50.11
BO2 8002514 02/09/2022 1.006 49.25
BO3 1503016 05/09,2022 1.008 50.30
B04 00006659 05/09/2022 1.005 47.45
BO5 00007428 01/09/2022 1.002 49.96
RO1 1561 02/09/2022 1.003 49.86
RO2 8002513 05/09/2022 1.006 50.09
RO3 1570 05/s09/2022 1.004 49.23
RO4 8002519 01/09/2022 1.005 49.17
RO5 1503015 01/09/2022 0.996 49.68
Remark :  Accept Value of y (test) is 0.97 <y <1.03

Accept Value of QHd (test) is 46.7 + 6.4 (mmH _O)
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Pitot Tube Calibration Report

Calibration Method Standard Pitot Tube

Calibration Data

Pitot Tube Data Calibration Data
Coefficience of Standard Avg, of Cp (test)
No. Type of Pitot Date -
Pitot Side A Side B
B03 S 0.99 02/11/2022 0.84 0.85
B04 8 0.99 04/11/2022 0.84 0.85
BOS 8 0.99 04/11/2022 0.84 0.84
BO7 S 0.99 02/11/2022 0.84 0.83
BO8 S 0.99 03/11/2022 0.84 0.84
BO% S 0.99 02/11/2022 0.83 .84
B1I S 0.99 04/11/2022 0.84 0.84
B16 3 0.99 02/11/2022 0.83 0.84
B18 S 0.99 02/11/2022 0.84 0.84
B19 S 0.99 04/11/2022 0.83 0.84
B21 s 0.99 02/11/2022 0.84 0.85
B24 S 0.99 04/11/2022 0.84 0.84
B27 S 0.99 03/11/2022 0.84 0.85
B30 S 0.99 03/11/2022 0.84 - 0.85
B31 8 0.99 03/11/2022 0.83 0.84
B33 8 0.99 01/1172022 0.84 0.84
B33 S .99 01/11/2022 0.84 0.83

Remark : Accept value of Cp (test) is 0,84 + 0,01
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Pitot Tube Calibration Report

Calibration Method _Standard Pitot Tube

Calibration Data

Pitot Tube Data Calibration Data
Coefficience of Standard Avg. of Cp (test)

No. Type of Pitot Date

Pitot Side A Side B
B1§ S 0.99 02/11/2022 0.83 0.84
B37 S 0.99 01/11/2022 0.84 0.83
B38 5 0.99 . 0271172022 0.84 0.85
B3G9 S 0.99 04/11/2022 0.84 0.84
B40 8 0.99 02/11/2022 0.85 0.84
B4l 3 0.99 02/11/2022 0.84 . 0.83
B44 S 0.99 02/11/2022 0.84 0.83
B45 5 0.99 01/11/2022 0.84 0.83
B46 _ 8 0.99 01/11/2022 0.84 0.85
B47 S 0.99 03/11/2022 0.84 0.84
B48 S 0.99 03/11/2022 0.83 0.84
B49 8 0.99 04/11/2022 0.85 0.84
B34 S 0.99 01/11/2022 0.83 0.84
B36 S 0.99 01/11/2022 0.84 0.85
B57 8 0.99 04/18/2022 0.85 0.84
B58 5 0.99 04/11/2022 0.84 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01

Calibrated by ¢
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N 136164
Environmental Conditions
Temperature . 25 t s oc
Pressure . 1010 T 18 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ R’
B41 SKC 224-PCXER4 612669 05/10s2022 1,000 1,500 2,000 998 1,496 1,990 0.994x + 3.271 1.000
B42 S5KC 224-PCXR4 626041 06/10/,2022 1,000 1,500 2,000 1,005 1,498 1,994 0.988x + 15.619 1.000
B43 SKC 224-PCXR4 034636 06/,10/2022 1,000 1,500 2,000 889 1,501 1,992 0.991x + 10.565 1.000
B44 SKC 224-PCXRB 520341 06/10/,2022 1,000 1,500 2,000 1,002 1,502 2,002 1.011x - 21.418 0.999
B45 SKC 224-PCXRE 528594 06/10/2022 1,000 1,500 2,000 998 1,488 1,989 0.993x + 5.959 1.000
B46 S5KC 224-PCXRE 566743 06/10/2022 1,000 1,500 2,000 994 1,504 2,002 1.016x - 32.885 0.998
B47 SKC 224-PCXRSE 566747 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.980 0.999
B4E SK( 224-PCXRB 566753 03s10s2022 1,000 1,500 2,000 999 1,494 1,898 0.999x - 2.114 1.000
B49 SKC 224-PCXREB 566780 057102022 1,000 1,500 2,000 1,003 1,602 2,003 1.012x - 22.706 0.999
B50 SKC 224-PCXRE 500400 06/10/2022 1,000 1,500 2,000 1,001 1,485 2,002 1.001x — 3.737 1.000
B51 SKC 224-PCXRB 500363 06/10/2022 1,000 1,500 2,000 985 1,504 1,899 1.011x - 25.580 0.989
B52 SKC 224-PCXR8 0931886 03/10,2022 1,000 1,500 2,000 995 1,496 1,994 0.997x - 1.161 1.000
B53 SKC 224-PCXRE T07670 03/10/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.010x - 20.668 0.999
B54 S5KC 224-PCXR3 509821 03s10/2022 1,000 1,500 2,000 993 1,500 2,001 1.017x - 34.516 0.999
B55 SKC 224-PCXR3 510710 03s10/2022 1,000 1,500 2,000 989 1,494 1,994 0.995x + 2.521 1.000
B5E6 SKC 224-PCXR3 511450 03s10/2022 1,000 1,500 2,000 1,002 1,500 2,001 1.004x - 7.562 1.000
B&7 SKC 224-PCXR3 510798 06/10/2022 1,000 1,500 2,000 997 1,492 1,998 0.996x +1.109 1.000
B58 SKC 224-PCXR3 509852 06/10/2022 1,000 1,500 2,000 1,000 1,498 1,999 1.007x - 19.113 0.999
B589 SKC 224-PCXR3 509862 03r10s2022 1,000 1,500 2,000 996 1,503 1,994 0.997x + 2.855 1.000
B&0 SKC 224~-PCXR3 512655 03/10s2022 1,000 1,500 2,000 1,005 1,600 2,003 1.010x - 19.862 0.999
BE1 SKC 224-PCXR3 503915 04/10/2022 1,000 1,500 2,000 994 1,488 1,998 1.004x - 11.786 1.000
B62 SKC 224-PCXR3 505975 03/1072022 1,000 1,200 2,000 999 1,494 1,996 0.997x - 0.064 1.000
B63 SKC 224-PCXR3 511432 03s10/2022 1,000 1,200 2,000 991 1,501 1,999 1.017x — 35.461 0.999
BG4 SKC 224-PCXR3 508302 03s10/2022 1,000 1,500 2,000 297 1,492 1,988 0.992x + 6.266 1.000
B&5 SKC 224-PCXR3 508310 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,003 1.011x — 21.992 0.99%
B&E SKC 224-PCXR3 509861 06/10/2022 1,000 1,500 2,000 1,002 1,491 1,991 0.988x + 13.904 1.000
B&7 SKC 224-PCXR3 506295 06+10/2022 1,000 1,500 2,000 983 1,508 2,004 1.017x - 32.785 0.999
B&8 SKC 224-PCXR3 505872 05/,10/2022 1,000 1,500 2,000 1,002 1,491 1,987 0.994x + 5.237 1.000
B68 SKC 224-PCXR3 508375 05/,10/2022 1,000 1,500 2,000 1,001 1,498 2,000 1.010x - 21.330 0.988
B70 SKC 224-PCXR3 510623 05/10/2022 1,000 1,500 2,000 992 1,503 1,997 1.002x - 6.054 1.000
BT71 SKC 224-PCXR3 508367 05/10/2022 1,000 1,500 2,000 890 1,508 2,002 1.018x - 37.023 0.998
B72 SKC 224-PCXR3 505977 05/10,2022 1,000 1,500 2,000 1,001 1,498 1,893 0.993x + 5.731 1.000
B73 SKC 224-PCXR3 512606 05/10/2022 1,000 1,500 2,000 1,001 1,501 2,005 1.014x - 24,397 0.999
B74 SKC 224-PCXR3 505993 D5/10/2022 1,000 1,500 2,000 996 1,495 1,994 0.999x - 4.284 1.000
B75 SKC 224-PCXR3 509820 05s10/2022 1,000 1,500 2,000 9986 1,498 1,990 0.995x + 2.987 1.000
B7E SKC 224-PCXR3 5089E11 03710/,2022 1,000 1,500 2,000 993 1,498 1,998 1.006x - 14.003 1.000
BTT SKC 224-PCXR3 508301 06/10s2022 1,000 1,500 2,000 1,000 1,501 2,003 1.014x - 25.8B45 0.998
B7E SKC 224-PCXR3 510677 06,10,2022 1,000 1,500 2,000 996 1,503 1,998 1.012x - 27.321 0.899
B79 S5KC 224-PCXR3 5109020 06/10/2022 1,000 1,500 2,000 994 1,493 1,994 0.999x - 3.905 1.000

Calibrated by @




o

-3 = @ c? alcs e o
SEY (Dd.W.LDF. PAUTANN (BBIF NG

U
< =)

g £ S.P.S. CONSULTING SERVICE CO., LTD.

% ¥ 7 yeuwnalofu 24 puRHHATEEH WENTDUWE LTAIAINT NTAUNHY 10900

‘-—:0 < h@ 7 Soi Phaholyolhin 24, Phanholyothin Rd., Jompol, Chatuchak, Bangkok 10900

% agwie® Tel ; (662) 939-4370-72, Fax : (662) 513-4221, E-mail : 5ale@spPsCON.COM.. WWW.SpSCON.COM

Personal Pump Calibration Report
r Calibration Method © Dry Cal Primary Flowmeter Model : Defender 510-H §/N: 136164
Environmental Conditions
Temperature " 25 + 3 b o
Pressure . 1010 * 15 mmbar
Personul Pump Data Calibration Data
Flow Rate {ml/min)
Value From Calibration Curve
No. Brand Muodel Serial No. Date Setting Actual () std.)
1 2 3 1 2 3 ¥ R®
RO1 SKC 224-PCXR4 602487 06/10/2022 1,000 1,500 2,000 983 1,508 2,004 1.020x - 38.145 0,999
RO2 SKC 224-PCXR4 626450 06/10s2022 1,000 2,000 3,000 998 1,499 1,990 0.989x + 12.188 1.000
RO3 S5KC 224-PCXR4 691592 03/10/2022 1,000 1,600 2,000 1,004 1,500 2,004 1.011x - 21.482 0.299
RO4 SKC 224-PCXR4 691672 03/10/2022 1,000 1,500 2,000 996 1,493 1,994 0.997x - 0.766 1.000
ROS SKC 224-PCXR4 TO9B470 061072022 1,000 1,500 2,000 994 1,505 1,999 1.014x - 30.635 0.989
ROG SKC 224-PCXR4 798456 06/10/2022 1,000 1,500 2,000 994 1,498 1,994 1.002x - 7.000 1.000
ROT SKC 224-PCXR4 THB480 06/10/2022 1,000 1,500 2,000 294 1,490 1,899 1.008x - 16.751 1.000
ROB SKC 224-PCXR4 BB3215 06/10/2022 1,000 1,500 2,000 1,001 1,501 2,005 1.014x - 26.148 0.999
ROS SKC 224-PCXR4 034650 06/10/2022 1,000 1,500 2,000 8981 1,504 2,002 1.018x - 36.179 0.989
R10 SKC 224-PCXR4 091765 06/10/,2022 1,000 1,500 2,000 986 1,512 1,994 1.000x + 0.140 1.000
R11 SKC 224-PCXR4 091763 06/10/2022 1,000 1,500 2,000 1,000 1,499 2,002 1.013x - 25.678 0.999
R12 SKC 224-PCXR4 091568 06/10/2022 1,000 1,500 2,000 297 1,501 1,999 1.001x - 5.065 1.000
R13 SKC 224-PCXR4 091638 06/10/2022 1,000 1,500 2,000 1,002 1,499 1,994 0.992x + 9.636 1.000
R14 SKC 224-PCXR4 091764 06/10/,2022 1,000 1,500 2,000 994 1,602 1,999 1.014x - 30.053 0.999
R15 SKC 224-PCXRE 529457 06/10/2022 1,000 1,500 2,000 1,001 1,500 2,004 1.013x - 25.023 0.999
R16 SK(C 224-PCXR8 529643 06/10/2022 1,000 1,500 2,000 998 1,497 1,994 0.998x - 1.017 1.000
R17 SKC 224-PCXRE 529645 06/10s2022 1,000 1,500 2,000 994 1,509 2,000 1.015x - 30.372 0.999
R18 SKC 224-PCXRB 566756 06/10/2022 1,000 1,500 2,000 991 1,498 1,998 1.001x - 6.880 1.000
R19 SKC 224-PCXR3B 566802 06/10/2022 1,000 1,500 2,000 1,003 1,499 2,000 1.009x = 19.751 0.999
R20 SKC 224-PCXR8 529089 06s10s2022 1,000 1,500 2,000 290 1,501 2,003 1.020x - 40.195 0.999
R21 SKC 224-PCXR8 665728 06,10/2022 1,000 1,500 2,000 998 1,493 1,999 1.001x - 6.003 1.000
R22 SKC 224-PCXRB T07444 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.011x - 21.733 0.999
SK( 224-PCXRB T61067 06s10s2022 1,000 1,500 2,000 988 1,494 1,991 0.993x + 36535 1.000
R24 SKC 224 -PCXRB 707883 06s10/2022 1,000 1,500 2,000 2996 1,505 2,000 1.013x - 27.803 0.999
R25 SKC 224-PCXRB 761052 0571072022 1,000 1,500 2,000 998 1,499 1,983 0.993x + 6.713 1.000
R26 SKC 224-PCXRB 7079586 0571072022 1,000 1,500 2,000 1,002 1,200 2,004 1.013x - 24.058 0.999
rR27 SKC 224-PCXRB T07398 05/10/2022 1,000 1,500 2,000 286 1,503 2,001 1.006x - 15.683 1.000
R28 SKC 224-PCXRE 707481 05/10/2022 1,000 1,500 2,000 1,004 1,500 2,003 1.010x — 19.687 0.999
R29 SKC 224-PCXR8 707402 05/10/2022 1,000 1,500 2,000 1,005 1,493 1,991 0.988x + 14.366 1.000
R30 SKC 224-PCXRB 083811 05/10/2022 1,000 1,500 2,000 299 1,495 1,994 0.997x -0.8069 1.000
R3l SKC 224-PCXRE 093183 06/10/2022 1,000 1,500 2,000 1,001 1,501 2,001 1.012x - 22.523 0.899
R3z SKC 224-PCXRB 671950 06/10,2022 1,000 1,500 2,000 1,000 1,498 1,994 0.994x + B.041 1.000
R33 SKC 224-PCXR4 626254 06/10,2022 1,000 1,500 2,000 993 1,502 1,999 1.016x - 33.303 0.999
R34 SKC 224-PCXR4 626131 06s,10/2022 1,000 1,500 2,000 1,002 1,498 2,004 1.013x - 24.453 0.999
R35 SKC 224-PCXRB 707460 06/10/2022 1,000 1,500 2,000 299 1,498 1,985 0.994x + 6.709 1.000
R36 SKC 224-PCXRB T07446 06/10,2022 1,000 1,500 2,000 1,003 1,499 2,001 1.009x - 19.432 0.999
R37 SKC 224-PCXR8 707432 06/10/2022 1,000 1,500 2,000 297 1,499 1,998 0.998x + 0.116 1.000
R38 SKC 224-PCXRB 707349 05/10/2022 1,000 1,500 2,000 2996 1,500 2,002 1.015x - 31.640 0.999
R39 SKC 224-PCXRB 761095 05/10/2022 1,000 1,500 2,000 1,001 1,496 1,004 0.997x + 2.094 1.000
Calibrated by
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
[ Calibration Method @ Dry Cal Primary Flowmeter Model : Defender 510-H §/N 136164
Calibration Data
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Date Flow Rate { Reading) Actual (Q std.)
1 2 3 1 2 3 y R
H=-RO1 Dwyer VFB-65 04/10/2022 500 1,000 2,000 502.9 992.8 1978.7 0.999x + 3.447 0.999
H-RO02 Dwyer VFB-65 05/10/2022 500 1,000 2,000 500.8 995.3 1985.7 1.002x - 5.358 1.000
H-RD3 Dwyer YFB-65 06/10s2022 500 1,000 2,000 502.1 1996.9 0.994x + 1.850 1.000
H-RO4 Dwyer VFB-65 06/10/,2022 500 1,000 2,000 496.0 2019.5 1.007x — 11.658 1.000
H-R0OS Dwyer VFB-65 05/10,2022 500 1,000 2,000 497.2 988.1 19688.1 1.004x 9.026 1.000
H-RO& Dwyer VFB-65 04/10s2022 500 1,000 2,000 505.6 292.4 1979.B 0.899x - 2.422 0.999
Calibrated by :
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510~H S/N 136164 l

Calibration Data

Rotameter Data Calibration Data
Flow Rate {ml/min)
Value From Calibration Curve
No. Brand Moudel Dute Flow Rate ( Reading ) Actual (Q std.)
1 2 3 1 2 3 ¥ R*

L-R0O1 Dwyer VFA-21 047102022 50 100 200 50.2 101.0 203.9 0.987x + 2.546 1.000
L-RO2 Dwyer VFA-21 05/10s2022 50 100 200 50.1 101.3 200.5 1.007x — 0.B70 0.999
L-R0O3 Dwyer VFA-21 06/10/2022 50 100 200 50.1 99.8 202.3 1.017x - 1.042 1.000
L-R04 Dwyer YFA-21 06/10/,2022 50 100 200 50.2 100.9 201.0 1.008x = 1.004 0.989
L-R0S Dwyer YFA-21 05/10/2022 50 100 200 50.2 100.8 203.0 0.990x 1.000
L-RO6 Dwyer YFA-21 04/10/2022 50 100 50.2 99.1 201.5 1.004x 1.000

Calibrated by ©
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Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech.cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-220066-1 Page : 1 of 2

Submitted by : S. P. S Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Vacuum Gauge
Manufacturer : HI-LIGHT Model : N/A
ID No. : 1/60
Range : 0in Hg to-30 in Hg Resolution : 1 inHg
Environment : Ambient Temperature : LZQE2 ) “E
Relative Humidity i (50+10) %
Date of Received : 02 July 2021
Date of Calibration : 05 July 2021
Date of Issue : 05 July 2021
Calibrated by : Satja Sangkhum

Calibration Method : In-house method CAL-M2201 based on BS EN 837-1:2016 with Pressure Calibrator

Reference Standard Instruments : This certification is traceable to the International System of Units

Pressure Calibrator & Pressure Sensors Modules

ID No, Cert. No. Due Date Traceability
220007 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)
220001 MP-0036-20 11 Mar 2022 National Institute of Metrology (Thailand), (NIMT)

Approved by :
&

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-220066-1 Page : 2 of 2

Result of Calibration : Without Adjustment
Function : Vacuum measurement
Condition of calibration :
I Scale and conversion factor is | kPa = 0.295 in Hg
2 Angle of mounting from horizontal at 90 *
3 UUC reading after lightly tapped
4 Reference plane of UUC at center of Gauge

5 UUC calibrated by using clean air as pressure media

Remark

6. UUC Condition As-Received : Good

Standard Reading UUC Reading Correction

(in Hg) (inHg) (inHg)
0.00 0 0.0
-4.69 =5 0.3
~5T =10 0.4
-14.67 -15 0.3
21931 -20 0.3
<2993 -30 0.1
-29.92 -30 0.1
-19.69 -20 0.3
-14.69 = 0.3
-0.58 =10 0.4
-4.69 =5 0.3
0.00 0 0.0

UUC : Unit Under Calibration

The uncertainty is combined hysteresis

The uncertainty of measurement was with in

0.39 inHg

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

AL-F0031-03
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QUALITY CALIBRATION CO.,LTD. S,

N
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = e
: . . ’5' /_./:-\-\ :‘-.‘ i l = %
www.qcalibration.com Ul S NSCTISLTIS 025
CERTIFICATE No : 22M2567 PAGE: 1 OF 2
REFERENCE No : 64386-1
Certificate of Calibration
EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : METTLER TOLEDO
MODEL 2 XS 105DU
SERIAL No 3 1126422905
ID No : BA 05/50
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY . S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : TETNITHI W.

CALIBRATION DATE : 11-Mar-22

APPROVED BY

ISSUED DATE : 17-Mar-22

RECEIVED DATE s 11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO.. LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M2567 PAGE:2 OF 2

Calibration Report

EQUIPMENT 2 DIGITAL BALANCE MODEL : XS 105DU
MANUFACTURER - METTLER TOLEDO S/N : 1126422905

ID No 3 BA 05/50 RECEIVED DATE : 11-Mar-22

AIR PRESSURE t 1008mbar = Imbar CALIBRATION DATE 11-Mar-22 \
AMBIENT TEMPERATURE : 222E 100 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

. ZERO SETTING FUNCTION : NORMAL

b2

!
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 20 g WAS 0.000004 g
4. REPEATABILITY OF READING AT 100 g WAS 0.000048 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
0.00 0.00000 0.00000 0.000058
0.02 0.01999 0.00001 0.000058
0.10 0.09999 0.00001 0.000059
0.20 0.19999 0.00001 0.000059
0.50 0.50001 -0.00001 0.000058
1.00 1.00001 -0.00001 0.000059
2.00 2.00000 0.00000 0.000059
5.00 5.00001 -0.00001 0.000061
10.00 10.00005 -0.00005 0.000063
20.00 20.00006 -0.00006 0.000069
50.00 50.0000 0.0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 10.00001 50.0000
3 A\l 4 2 10.00002 50.0000
3 10.00001 50.0000
2 5 4 10.00001 50.0000
5 10.00002 50.0001
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
=3 - A TR W T T FTy rasn ‘.

..... el U X
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END OF CALIBRATION REPORT
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4 5 S.P.S. CONSULTING SERVICE CO., LTD.
9 v¥ 7 saowwaledy 24 ouuwnaldu uyIssauma mm‘rmm N3ANKI 10900
"? . @ 7 Soi Phaholyolhin 24, Phaholyothin Rd.. Jompol, Cnaucnah Bangwk 10800
O ﬂin.l‘i:l‘?“é‘a Tel : (662) 939-4370-72. Fax : (662) 513-4221, E-mail : s3le@Sspscon.com.. wWw.Spscon.com
CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER
DATE : 27 November 2022" BRAND : API MODEL : 300E ||
NO. CO-B01 SERIAL NO. 782
Calibrator (Dilution System)
Brand * API Model 1 700
Last Cal. Date : 06 September 2022 Serial No. . 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045
Certified Date 1 16 April 2022 l Expired Date 1 15 April 2024 Cylinder Conc. : 4,570 PPM
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.5 ‘c % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response 96 Dif Analyzer Response
Zero 0 -0.10 - 0
CO Span 40.00 39.97 -0.075 40.00
API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range
RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PFM < 1 ppm with zero air
CO MEASURE 4014.1 mV 2500-4800 mV
CO REFERENCE 3948.7 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.179 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.5 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 805 ce/min 800 * 109
SAMPLE TEMPERATURE 48.2 & 48 + 4
BENCH TEMPERATURE 48.0 Ye 48 + 2
WHEEL TEMPERATURE 68.5 @ 68 = 2
BOX TEMPERATURE 30.8 c Ambient temp + 7 + 10
PHOTO-DRIVE 3024.7 mV 250 mV to 4750 mV
SLOPE 1.017 = 1.0 £ 0.3
OFFSET 0.2 - 0+0.3

Calibrated by
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Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.
Address: 7, Soi Phaholyothin24, Ladyao, Jatujak, Bangkok
User Name: K. Benjawan WO Number: WO-01550999
Telephone Number: 086-141-2523 PM Number: 60f6 P
Customer Support K. Anon Certificate Number: UV2004-2022
Engineer:
Date PM Performed: Next PM Due Date:
25-Jan-2022 25-Jul-2022
(DD-MMM-YYYY) (DD-MMM-YYYY)
Part Number Release Publication Date , >»
09370504 B March 2013 Perkin;&-isf}er‘
or the Better
Scope

The purpose of this PM is to ensure the continued functionality of the PerkinElmer Lambda UV/Vis Spectrophotometer by
inspecting and replacing any worn or damaged parts. This service should only be performed by a trained representative
of PerkinElmer. The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to starting
the PM. Always check with the customer before making any changes that may affect the customer’s analysis should be

signed by an authorized PerkinElmer and customer representative and left with the customer. Update the PM sticker and
instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this
publication may be reproduced in any form whatsoever or translated into any language without the prior, written
permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected by
law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks not
owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners. Except
as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with regard to this
document, including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of this
document.

Lambda UV Preventive Maintenance (PM) -
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Component List
ComP Pnent Serial # Software Version Configuration Notes
Specific Model
Lambda 25 501514123010 6.2.0.0741 STD 1.27
NA NA NA NA NA

Parts Lists

Parts Included with the PM

Part Number (if

Expiration Date

applicable) Description Quantity Serial Number MWYY)
Stray Light standard
Nal cell 1 1943
B250 0099 NaNO2 cell 1 2963
Jan-22
KCl cell 1 31030
H20 1 71497
Secondary Standards for calibration of wavelength and photometric
accuracy or use NBS/NIST 390 standards
Gray Glass G1 1 2926
B050 7805 Gray Glass G2 1 3501
Jan-22
Gray Glass G3 1 2552
Holmium Glass 1 1085

Lambda UV Preventive Maintenance (PM)
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Additional Tools Required for PM
Part Number (if . . .
applicable) Description Quantity Serial # Remark

Additional Reagents and Standards Required for PM

Part Number (if
applicable)

Description

Quantity

Batch/Lot #

Expiration Date
(MM/YY)
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Procedure Checklist

Use () to check off those steps in the checklist that have been completed.

1. General:

[<]

[ [

2. Optical checks:
Lamp Alignment/Energy

Mirror and Grating Alignment

NS SN

Cell Holder Alignment

3. Mechanical:

Inspect the customer log book and make any appropriate PM entries.

Perform general inspection of system for cleanliness.

Sample Compartment Windows/Monochromator

Review the instrument performance with the customer and document any recent problems.

Physical inspection — Please write any comments in the additional comments section.

Grating Drive Mechanism.
Lamp Change Mechanism.
[ ] Slit Drive Manual Servo.

4. Test:

Refer to Appendix A for the specifications of the instrument being tested.

4] D2 Wavelength accuracy

Actual Value

Specification

Accuracy at 656.1 nm 656.16

+0.1

Lambda UV Preventive Maintenance (PM)
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(] Holmium Oxide wavelength accuracy

Filter ID # 1085
Test Calibration Value | Actual Value Deviation Specification
279.3 nm 279.3 279.39 -0.09 £0.5
360.8 nm 360.9 360.93 -0.03 £0.5
459.9 nm 460.0 460.07 -0.07 +0.5
536.4 nm 536.2 536.40 -0.20 +0.5

(4] Scattered Light.

Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0133 <0.02 %T
NaNO2 @ 340 nm 2963 -0.1296 <0.02 %T
NaNO2 @ 370 nm 2963 -0.0002 <0.02 %T
KClI @ 200 nm 31030 2.4808 22A

Baseline Flatness.

Corrected Baseline Specification

0.000163 +0.001 A

Noise Test @ 500 nm.

Actual Value Specification

0.0000240 +0.00008 A

Lambda UV Preventive Maintenance (PM) -
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Photometric Accuracy.

Filter 11D # 2926
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.3483 0.3493 -0.0010 +0.006 A
546 nm 0.3029 0.3046 -0.0017 +0.006 A
635 nm 0.3200 0.3232 -0.0032 +0.006 A
Filter 21D # 3501
Test Calibrated Value | Actual Value Deviation Specification
440 nm 1.001 1.0024 -0.0014 +0.006 A
546 nm 0.9797 0.9813 -0.0016 +0.006 A
635 nm 1.0285 1.0325 -0.0040 +0.006 A
Filter 3 ID # 2552
Test Calibrated Value | Actual Value Deviation Specification
440 nm 0.489 0.4935 -0.0045 +0.006 A
546 nm 0.4582 0.4595 -0.0013 +0.006 A
635 nm 0.5046 0.5075 -0.0029 +0.006 A

Lambda UV Preventive Maintenance (PM)
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5. Accessory (where applicable):

[ Integrating Sphere

[ Reflecting Attachment
[J Cell Changer

L] Sipper

L] Auto Sampler

6. Review:

vl Review with the customer PM work performed.

Review with the customer routine maintenance procedures.

Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.

Update Logbook.
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda UV

have been completed.

This Lambda UV Passes Fails [Ithe preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
25-Jan-2022
Anon Leenthawonk (DD-MM-YYYY)
Authorized Customer Representative: Date:
25-Jan-2022
(DD-MM-YYYY)

Lambda UV Preventive Maintenance (PM)
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T= 13HN Inegia $1fia  THAT UNIQUE CO., LTD.

80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0821/20202
Instrument Type : GC

Model : CP-3800

Serial Number : 00734

Organization : S.P.S. Consulting Service Co., Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2021

ELECTRONIC TEST
CPU Mpass [J ralL
LCD TEST M pass [ rarL
VENT TEST M pass [ rarL
KEY ECHO TEST M pass L] raIL
DESTRUCTION RAM TEST M pass O ralL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min., rate 20 °C/min. to 200 °C hold 1min.
Injector 220°C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB 0.25IDx 15 M

Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Area count )= 144,661 Counts.

e e e T N R e e e e e Ty g
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FR-SV-029 Rev. 04
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l' 80-82 auudszanBdlae wvianayuwsny lwanszuas njanwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@!haiunique.com, Website : www thaiunigue.com

Detector Sensitivity ( FID )

Detector Response Result Specification
Baseline Noise (uV) 2.94 < 50
Baseline Drift (%) 0.24 <1
Sensitivity ( S/N for C15) 2,295 > 1,024
Temperature Specification
Temperature Set Result Specification
Column Oven (* C) 80 80 +5
Injector (° C) 220 220 +5
Detector (° C) 300 300 +5
Incubator (° C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 2.53 <5
Retention Time C15( %) 0.04 < 0.5

APPROVAL :
Signature:
Engineer

Date : 10/08/2021

> &
“ah 2/2
SERVICE DEPARTMENT

VARIAN
FR-8V-029 Rev. 04
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THAI UNIQUE CO., LTD.

80-82 auudsznFilas wwianayumsmy lvanszuas Aganme 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

Results Integrated System Testing

Checkout Procedure

" FID

Detector Position

Front

Inlet Type 1079 Injector
Cl15 Area l 149,057
Cl15Area2 140,715
Cl15Area3 146,288
Cl15 Aread 140,957
C15Area 5 146,288

C15 Area Average 144,661
*% RSD(<5%) 2.53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg ) * 100

Compliance E/Pass

[ Fail

Performance by

Date

= = ” =
omments _;’x S
Reviewed by Date | fo /Cg /JL‘-J[
-l
1/1
VARIAN SERVICE DEPARTMENT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Website : www.thaiunique.com

_r= 134N Inegin d1fia  THAI UNIQUE CO., LTD.

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 149,057
Cl15 Area 2 140,715
Cl5Area3 146,288
Cl5 Aread 140,957
C15 Area 5 146,288
C15 Area Average 144,661
*% RSD(<5%) 2.53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev / avg ) * 100

Compliance

Performance by

Date

Comments

Reviewed by

Date {U‘ /0? /ﬁd&l

al
1/1
VARIAN SERVICE DEPARTMENT
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Calibrated by :

3
2 £ S.P.S. CONSULTING SERVICE CO., LTD.
%) ' 7 sauwnalodu 24 guuNWALEBY LBIIIDUNA LIARATNT ATINNT 10900
"r.',lﬂ)if e ._@.9“ 7 Soi Phaholyolnin 24. Phaholyothin Rd.. Jompol. Chatuchak. Bangkok 10900
" AT Tel : (662) 939-4370-72, Fax : (662) 513-4221, E-mail | sale@spsCon.COM.. WWW.SpSCOn.com
Personal Pump Calibration Report
r Calibration Method @ Dry Cal Primary Flowmeter Model ; Defender 510-H S/N: 136164
Environmental Conditions
Temperature " 25 e g ac
Pressure . 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
Nu. Brand Muodel Serial No. Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ R*
BO1 SKC 224-PCXR4 262101 06/,10/2022 1,000 1,500 2,000 994 1,497 1,998 1.001x - 3.789 1.000
BOZ2 SKC 224-PCXR4 626166 03/10/2022 1,000 1,500 2,000 1,002 1,505 2,001 1.009x = 19.707 0.999
BO3 SKC 224-PCXR4 612968 03/10/s2022 1,000 1,500 2,000 996 1,494 2,001 1.006x - 12.308 1.000
BO4 SKC 224-PCXR4 602804 03,10/2022 1,000 1,500 2,000 1,000 1,502 2,000 1.004x - 5.919 1.000
BO5 SKC 224-PCXR4 612693 06s10/2022 1,000 1,500 2,000 1,003 1,499 2,003 1.012x - 22,622 0.999
BOE SKC 224-PCXR4 262188 06,10/2022 1,000 1,500 2,000 995 1,507 1,999 1.005x — 11.738 1.000
BO7 SKC 224-PCXR4 626262 04/10/2022 1,000 1,500 2,000 998 1,482 1,995 0.993x + 6.405 1.000
BOB SKC 224-PCXR4 626100 04/10/2022 1,000 1,500 2,000 1,002 1,498 2,003 1.013x - 24.18 0.999
BO9 SKC 224-PCXR4 B264T9 06/,10/s2022 1,000 1,500 2,000 9986 1,480 1,994 0.994x + 1.675 1.000
B10O SKC 224-PCXR4 091950 03/s10s2022 1,000 1,500 2,000 993 1,603 2,001 1.017x — 34.588 0.99%
Bi1 SKC 224-PCXRB 564315 06/10/2022 1,000 1,500 2,000 994 1,480 2,003 1.007Tx — 14.438 1.000
B12 S5KC 224-PCXR4 034656 03/1072022 1,000 1,500 2,000 1,003 1,503 2,003 1.010x - 19.005 0.989
B13 SKC 224-PCXR4 602073 03/10/2022 1,000 1,500 2,000 995 1,500 1,993 0.997x + 2.708 1.000
B14 SKC 224-PCXR4 626313 03/10/2022 1,000 1,500 2,000 998 1,491 1,988 0.992x + 6.007 1.000
B15 S5KC 224-PCXR4 626474 03/10/2022 1,000 1,500 2,000 1,003 1,502 2,005 1.003x - 10.123 0.999
B16 SKC 224-PCXRA4 626477 03/10/2022 1,000 1,500 2,000 983 1,504 2,001 1.015x - 31.624 0.999
B17 SKC 224-PCXR4 626860 03/10/2 1,000 1,500 2,000 997 1,494 1,891 0.997x - 0.239 1.000
B1& Sk 224-PCXR4 691484 03s10s2022 1,000 1,500 2,000 1,003 1,500 2,001 1.008x - 16.073 0.999
B18 SKC 224-PCXR4 691599 03/10/2022 1,000 1,500 2,000 993 1,503 2,000 1.005x — 8.623 1.000
B20 SKC 224-PCXR4 691587 03s10s2022 1,000 1,500 2,000 991 1,504 1,999 1.016x - 33.631 0.999
B21 SKC 224-PCXR4 691531 06/10s2022 1,000 1,500 2,000 993 1,500 1,994 1.001x - 6.669 1.000
B22 SKC 224-PCXR4 691654 04/10,2022 1,000 1,500 2,000 1,003 1,501 2,003 1.011x — 20.429 0.999
SKC 224-PCXR4 798393 04/10/2022 1,000 1,500 2,000 293 1,505 2,002 1.018x - 34.B43 0.999
B24 SKC 224-PCXR4 626363 06s10,2022 1,000 1,500 2,000 999 1,502 2,000 1.012x - 23.225 0.999
B25 SKC 224-PCXR4 798489 06/10/2022 1,000 1,500 2,000 1,001 1,612 2,001 0.998x + 5.049 1.000
B26 SKC 224-PCXR4 TOB4TY 06/10/2022 1,000 1,500 2,000 299 1,499 1,993 0.996x + 2.892 1.000
B27 SKC 224-PCXR4 691673 06,10/2022 1,000 1,500 2,000 994 1,503 1,998 1.011x - 22.778 0.999
B28 SKC 224-PCXR4 691570 04/10/2022 1,000 1,500 2,000 1,001 1,500 2,002 1.007x — 13.301 1.000
B2g SKC 224-PCXR4 626472 06/10/20 1,000 1,500 2,000 1,000 1,496 1,998 1.002x - 5.261 1.000
B30 SKC 224-PCXR4 691489 03/10/2022 1,000 1,500 2,000 1,007 1,500 2,004 1.010x = 18.482 0.899
B3l SKC 224-PCXR4 691509 03s10/2022 1,000 1,500 2,000 8993 1,487 1,998 1.004x - B.B82 1.000
B3z SKC 224-PCXR4 091567 03/10/2022 1,000 1,500 2,000 992 1,504 2,001 1.007x - 15.930 1.000
B33 SKC 224-PCXR4 081756 06/10/2022 1,000 1,500 2,000 994 1,496 1,991 0.996x + 0.714 1.000
B34 SKC 224-PCXR4 612962 03s10/2022 1,000 1,500 2,000 1,002 1,501 2,001 1.009x - 17.944 0.999
B35 SKC 224-PCXR4 602682 03/10/2022 1,000 1,500 2,000 993 1,498 1,995 1.001x - 7.331 1.000
B36 SKC 224-PCXR4 626164 06/10/2022 1,000 1,600 2,000 999 1,495 1,999 1.000x - 4.B66 1.000
B37 SKC 224-PCXR4 626256 06/10/,2022 1,000 1,500 2,000 994 1,506 1,999 1.013x - 28.214 0.999
B3E SKC 224-PCXR4 626167 06/10/2022 1,000 1,500 2,000 997 1,496 1,996 1.002x - 6.342 1.000
B3g SKC 224-PCXR4 034637 06/10/2022 1,000 1,500 2,000 1,006 1,500 2,001 1.008x - 16.624 0.999
B40 SKC 224-PCXR4 798349 05/10/2022 1,000 ,500 2,000 994 1,505 1,998 1.014x - 29.642 0.999
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H S/N i 136164 I
Environmental Conditions
Temperature . 25 + C
Pressure ’ 1010 T 1s mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
Nu. Brand Model Serial No. Date Setting Actual {Q std.)
1 2 3 1 2 3 ¥ R*
B41 SKC 224-PCXR4 612669 05/10/,2022 1,000 1,500 2,000 998 1,496 1,980 0.994x + 3,271 1.000
B42 SKC 224-PCXR4 626041 06/10/2022 1,000 1,500 2,000 1,005 1,498 1,994 0.988Bx + 15.619 1.000
B43 SKC 224-PCXR4 034636 06/,10/2022 1,000 1,500 2,000 289 1,501 1,092 0.991x + 10.565 1.000
B44 SKC 224-PCXRB 529341 06/,10/2022 1,000 1,500 2,000 1,002 1,502 2,002 1.011x - 21.418 0.999
B45 SKC 224-PCXRE 529594 06/10/2022 1,000 1,500 2,000 998 1,498 1,989 0.993x + 5.959 1.000
B46 SKC 224-PCXEB 566743 06/10/2022 1,000 1,500 2,000 994 1,504 2,002 1.016x — 32.885 0.999
B47 SKC 224-PCXRE 566747 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.960 0.999
B48 SKC 224-PCXRB 566753 03s10s2022 1,000 1,500 2,000 999 1,494 1,998 0.999x - 2.114 1.000
B49 SK( 224-PCXRB 566TBO 05,10/2022 1,000 1,500 2,000 1,003 1,502 2,003 1.012x - 22.706 0.999
B50 SKC 224-PCXRB 500400 06/10/2022 1,000 1,500 2,000 1,001 1,485 2,002 1.001x - 3.737 1.000
B51 SKC 224-PCXR8 500363 06/10/,2022 1,000 1,500 2,000 995 1,504 1,999 1.011x - 25.580 0.999
B52 SKC 224-PCXRE 093186 03s10r2022 1,000 1,500 2,000 995 1,496 1,994 0.997x - 1.161 1.000
B53 SKC 224-PCXRE TOTETO 03/10/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.010x - 20.668 0.999
B54 S5KC 224-PCXR3 509821 03/10,2022 1,000 1,500 2,000 283 1,500 2,001 1.017x - 34.516 0.8999
B55 SKC 224-PCXR3 510710 03/10,2022 1,000 1,500 2,000 999 1,494 1,994 0.995x + 2.521 1.000
B3G SKC 224-PCXR3 511450 03/10/2022 1,000 1,500 2,000 1,002 1,500 2,001 1.004x - 7.562 1.000
B57 SKC 224-PCXR3 510798 06/10,2022 1,000 1,500 2,000 aa7 1,492 1,998 0.996x +1.109 1.000
B58 SKC 224-PCXR3 509852 06/10/2022 1,000 1,500 2,000 1,000 1,488 1,999 1.007x - 19.113 0.999
B59 SKC 224=PCXR3 509862 03s10-s2022 1,000 1,500 2,000 296 1,603 1,994 0.997x + 2.855 1.000
B&O SKC 224-PCXR3 512655 03s10s2022 1,000 1,500 2,000 1,005 1,500 2,003 1.010x - 19.862 0.999
B61 SKC 224-PCXR3 503915 04/10/,2022 1,000 1,500 2,000 994 1,489 1,998 1.004x - 11.786 1.000
B62 SKC 224-PCXR3 505975 03/10,2022 1,000 1,500 2,000 909 1,494 1,996 0.997x — 0.064 1.000
B63 S5KC 224-PCXR3 511432 03/10/2022 1,000 1,500 2,000 991 1,501 1,999 1.017x — 35.461 0.999
BE4 SKC 224-PCXR3 508302 03/10/,2022 1,000 1,500 2,000 997 1,492 1,989 0.992x + 6.266 1.000
B65 SKC 224-PCXR3 508310 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,003 1.011x - 21.992 0.999
B6G SKC 224-PCXR3 509861 06/10/2022 1,000 1,500 2,000 1,002 1,491 1,891 0.988x + 13.904 1.000
B&T SKC 224-PCXR3 506295 06/10/2022 1,000 1,500 2,000 993 1,508 2,004 1.017x — 32.783 0.989
BEE SKC 224-PCXR3 505872 05/10/2022 1,000 1,500 2,000 1,002 1,491 1,997 0.994x + 5.237 1.000
B69 S5KC 224-PCXR3 508375 05/10/2022 1,000 1,500 2,000 1,001 1,499 2,000 1.010x - 21.330 0.988
BT70 SKC 224-PCXR3 510623 05/10/2022 1,000 1,500 2,000 992 1,503 1,987 1.002x - 6.054 1.000
B71 SKC 224=-PCXR3 508367 05/10/2022 1,000 1,500 2,000 890 1,508 2,002 1.01Bx - 37.025 0.998
B72 SKC 224-PCXR3 505977 05/10/2022 1,000 1,500 2,000 1,001 1,498 1,893 0.993x + 5.731 1.000
B73 SKC 224-PCXR3 512606 05/10/2022 1,000 1,500 2,000 1,001 1,501 2,005 1.014x — 24.397 0.999
B74 SKC 224-PCXR3 505993 05/10/2022 1,000 1,500 2,000 996 1,495 1,994 0.999x - 4.284 1.000
B75 SKC 224-PCXR3 509820 05/10/2022 1,000 1,500 2,000 996 1,498 1,990 0.995x + 2.987 1.000
B76 SKC 224-PCXR3 509811 03,10,2022 1,000 1,500 2,000 8993 1,498 1,998 1.006x - 14.003 1.000
B77 SKC 224-PCXR3 508301 06/10/2022 1,000 1,500 2,000 1,000 1,501 2,003 1.014x — 25.845 0.999
B78 SKC 224-PCXR3 510677 06,10,2022 1,000 1,500 2,000 996 1,503 1,999 1.012x — 27.321 0.999
BTS SKC 224-PCXR3 510920 06/10/,2022 1,000 1,500 2,000 994 1,493 1,994 0.999x - 3.905 1.000
—

Calibrated by X
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Personal Pump Calibration Report
‘alibration Method @ Dry Cal Primary Flowmeter Muodel : Defender 510-H S/N 136164 l
Environmental Conditions
Tempers: . 25 A 8 ‘e
Pressure . 1010 % 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Muodel Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ R*
BBOD SKC 224-PCXR3 504569 06/10/,2022 1,000 1,500 2,000 1,003 1,499 2,002 1.011x - 22.072 0.999
BE1 SKC 224-PCXR3 503480 06/10/2022 1,000 1,500 2,000 996 1,499 2,000 1.014x - 29.407 0.989
Ba2 SKC 224-PCXR3 505673 03/10/2022 1,000 1,500 2,000 994 1,498 1,996 1.001x - 4.B66 1.000
B&3 SKC 224-PCXR3 510785 03/10/,2022 1,000 1,500 2,000 1,000 1,499 2,002 1.012x - 23.827 0.999
BE4 SKC 224-PCXR3 508333 03/10/,2022 1,000 1,500 2,000 897 1,495 1,991 0.996x - 1.819 1.000
B&5 SKC 224-PCXR3 S05757 03/10/2022 1,000 1,500 2,000 994 1,502 1,098 1.013x - 28.362 0.998
BEE SKC 224-PCXR3 512625 05/10/2022 1,000 1,500 2,000 1,003 1,503 2,004 1.012x - 22.064 0.999
B87T SKC 224-PCXR3 504324 05/10/2022 1,000 1,600 2,000 998 1,496 2,000 1.001x - 2.1886 1.000
BEB SK( 224-PCXR3 508307 05s10/2022 1,000 1,500 2,000 987 1,498 1,994 0.997x + 1.093 1.000
B&g SKC 224-PCXR3 509860 05,10/2022 1,000 1,500 2,000 1,000 1,500 2,003 1.014x - 25.885 0.989
B20O SKC 224-PCXR3 508366 05,10/2022 1,000 1,500 2,000 992 1,603 1,999 1.015x - 31.616 0.989
Ba1 SKC 224-PCXR3 510019 05/10/2022 1,000 1,500 2,000 1,000 1,498 1,998 1.000x - 2.608 1.000
B92 SKC 224-PCXR3 510987 05/10/2022 1,000 1,500 2,000 1,002 1,501 2,003 1.013x - 24.030 0.999
BO3 SKC 224-PCXR3 509845 05/10/,2022 1,000 1,500 2,000 998 1,496 1,998 1.002x - 6.609 1.000
B94 SKC 224-PCXRE A127871 3s10,2022 1,000 1,500 2,000 1,000 1,500 2,002 1.013x — 25.526 0.999
B85 SKC 224-PCXRE Al27821 03s10/2022 1,000 1,500 2,000 992 1,502 2,001 1.015x - 30.265 0.99%9
BO6 SKC 224-PCXRE Al12T7942 03s10-s2022 1,000 1,500 2,000 996 1,498 1,994 1.000x - 3.258 1.000
B97 S5KC 224-PCXRE Al127955 03s10s2022 1,000 1,500 2,000 1,003 1,501 2,003 1.013x 23.258 0.899
B98B SKC 224-PCXRE Al27956 03s10s2022 1,000 1,500 2,000 1,000 1,498 1,997 1.002x - 7.256 1.000

Calibrated by




USHN (94.1.109. AU BaTIF NG

[ s
3 £S.P.S. CONSULTING SERVICE CO., LTD.
N W 7 weuwnaludu 24 ouEHRATOEY LW1II9BMNA WHIRINT NTIUNNTD 10900
"q‘,% 7 H,fo‘ 7 Soi Phaholyotnin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900
- ﬂawn\‘@ Tel : (662) 939-4370-72. Fax : (662) §13-4221. E-mail : sala@spscon.com.. Www.spscon.com
Persomal Pump Calibration Report
Calibration Method @ Dry Cal Primary Flowmeter Maudel : Defender 510-~H S§/N: 136164
Environmental Conditions
Temperature . 25 * 3 b
Pressure ’ 1010 + 15 mmbar
Personal Pump Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Model Serial No. Date Setting Actual (Q std.)
1 2 3 ! 2 3 ¥ R*
RO1 SKC 224-PCXR4 602467 06/10/2022 1,000 1,500 2,000 993 1,508 2,004 1.020x - 38.145 0,999
RO2 SKC 224-PCXR4 626450 06/10s,2022 1,000 2,000 3,000 998 1,489 1,990 0.988x + 12.189 1.000
RO3 SKC 224-PCXR4 691592 03s10/2022 1,000 1,500 2,000 1,004 1,500 2,004 1.011x = 21.482 0.998
RO4 SKC 224-PCXR4 691672 03s10/2022 1,000 1,500 2,000 996 1,493 1,994 0.997x - 0.766 1.000
RO& SKC 224-PCXR4 T9BE470 06s10/2022 1,000 1,500 2,000 994 1,505 1,999 1.014x - 30.635 0.999
ROG SKC 224-PCXR4 TOB456 06s10s2022 1,000 1,500 2,000 994 1,498 1,994 1.002x - 7.000 1.000
ROT SKC 224-PCXR4 THB480 06/10s2022 1,000 1,500 2,000 994 1,480 1,808 1.008x - 16.751 1.000
ROB SKC 224-PCXR4 BB3215 06/10/2022 1,000 1,500 2,000 1,001 1,501 2,005 1.014x - 26.148 0.998
ROS SK( 224-PCXR4 034650 06s10/2022 1,000 1,500 2,000 991 1,504 2,002 1.018x - 36.178 0.999
R10 SKC 224-PCXR4 021765 0671072022 1,000 1,600 2,000 296 1,612 1,994 1.000x + 0.140 1.000
R11 SKC 224-PCXR4 091763 06/10s2022 1,000 1,500 2,000 1,000 1,499 2,002 1.013x - 25.678 0.999
R12 SKC 224-PCXR4 091568 06/10/2022 1,000 1,500 2,000 997 1,501 1,999 1.001x - 5.065 1.000
R13 SKC 224-PCXR4 091638 06/10/2022 1,000 1,500 2,000 1,002 1,499 1,994 0.992x + 9.636 1.000
R14 SKC 224-PCXR4 091764 06/10s2022 1,000 1,500 2,000 994 1,502 1,998 1.014x - 30.053 0.999
R15 SKC 224-PCXRE 529457 06/s10,2022 1,000 1,500 2,000 1,001 1,500 2,004 1.013x - 25.023 0.99%
R16 SKC 224-PCXRE 529643 06/10/2022 1,000 1,500 2,000 998 1,497 1,994 0.998x - 1.017 1.000
R1T SK( 224-PCXREB 529645 06s10/2022 1,000 1,500 2,000 994 1,508 2,000 1.016x - 30.372 0.999
K18 S5K(C 224-PCXRE 566756 06/10/2022 1,000 1,500 2,000 991 1,498 1,998 1.001x - 6.880 1.000
R19 SKC 224-PCXRE 566802 06s10-2022 1,000 1,500 2,000 1,003 1,499 2,000 1.009x - 19.751 0.999
R20 SKC 224-PCXRE 528088 06/s10s2022 1,000 1,500 2,000 280 1,501 2,003 1.020x - 40.195 0.989
R21 SKC 224-PCXREB 665728 06/10/2022 1,000 1,500 2,000 998 1,483 1,999 1.001x - 6.003 1.000
R22 SKC 224-PCXRE 707444 06/10/2022 1,000 1,500 2,000 1,002 1,500 2,002 1.011x - 21.733 0.999
R23 SKC 224-PCXRE 761067 06s10,2022 1,000 1,500 2,000 998 1,494 1,891 0.993x + 36535 1.000
R24 SK( 224-PCXRB 707893 06/10,2022 1,000 1,500 2,000 996 1,505 2,000 1.013x - 27.803 0.989
R25 SKC 224-PCXRB 761052 05/10s2022 1,000 1,500 2,000 998 1,499 1,993 0.993x + 6.713 1.000
R26 SKC 224-PCXRB 707956 D5/10/2022 1,000 1,500 2,000 1,002 1,500 2,004 1.013x - 24.058 0.999
rR27 SKC 224-PCXRB 707398 05/10/2022 1,000 1,500 2,000 996 1,503 2,001 1.006x - 15.683 1.000
R28 SKC 224-PCXRE 707481 05/10,2022 1,000 1,500 2,000 1,004 1,500 2,003 1.010x - 19.687 0.999
R29 SKC 224-PCXR8 707402 05/10/2022 1,000 1,500 2,000 1,005 1,493 1,991 0.988x + 14.366 1.000
R30 SKC 224-PCXRB 083811 05/10/,2022 1,000 1,500 2,000 999 1,495 1,994 0.997x -0.8069 1.000
R31 SKC 224-PCXR8 093183 06s10s2022 1,000 1,500 2,000 1,001 1,501 2,001 1.012x - 22.523 0.999
R3Z2 SKC 224-PCXRSE 671950 06/10/2022 1,000 1,500 2,000 1,000 1,498 1,994 0.994x + B.041 1.000
R33 SKC 224-PCXR4 626254 06/10/2022 1,000 1,500 2,000 293 1,502 1,999 1.016x - 33.303 0.999
R34 SKC 224-PCXR4 626131 06/10/2022 1,000 1,500 2,000 1,002 1,498 2,004 1.013x - 24.453 0.999
R35 SKC 224-PCXRE 707460 06/10/2022 1,000 1,500 2,000 299 1,498 1,985 0.994x + 6.709 1.000
R36 SKC 224-PCXRE 707446 06/10,2022 1,000 1,500 2,000 1,003 1,499 2,001 1.009x — 19.432 0.99%
R3T SKC 224-PCXRE 707432 06/10/2022 1,000 1,500 2,000 997 1,499 1,998 0.998x + 0.116 1.000
R38 SKC 224-PCXRB 707349 05/10/2022 1,000 1,500 2,000 996 1,500 2,002 1.015x — 31.640 0.999
R39 SKC 224-PCXRB 761085 05/10/2022 1,000 1,500 2,000 1,001 1,496 1,984 0.997x + 2.094 1.000

Calibrated by :
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Personal Pump Calibration Report

Calibration Method @ Dry Cal Primary Flowmeter

l

Model : Defender 510-H

§/N: 136164

Environmental Conditions

Temperature
Pressure

25

1010

C

mmbar

Calibrated

by

Personal Pump Data Calibration Data
Flow Rate (ml/min)

Value From Calibration Curve

No. Brand Model Date Setting Actual (Q std.)
1 2 3 1 2 3 ¥ R*

R40 SKC 224-PCXR4 612753 05/10/2022 1,000 1,500 2,000 1,001 1,501 2,003 1.012x - 23.763 0.988
R4l SKC 224-PCXR4 G26140 05-10/2022 1,000 1,500 2,000 991 1,509 2,001 1.017x - 33.838 0.989
R42 SKC 224-PCXR4 62 05s10/2022 1,000 1,500 2,000 995 1,493 1,998 1.003x - 6. 3 1.000
R43 SKC 224-PCXR4 6129 05/10/,2022 1,000 1,500 2,000 1,002 1,501 2,003 1.005x - 16.073 0.999
R44 SKC 224-PCXR4 602753 05/10/2022 1,000 1,500 2,000 1,002 1,496 1,993 0.996x + 1.571 1.000
R45 SKC 224-PCXR4 626137 05/10/2022 1,000 1,500 2,000 992 1,605 2,002 1.019x - 37.487 0.999




V3N (DE.7.10d. ABUTAM 1WBIIT NG

5
4
g S.P.S. CONSULTING SERVICE CO., LTD.
2 7 wwalody 24 ouuwnalofu UDIITANUWAE LIAIATNT NFANNT 10900
) - 24, P 0
‘o o A"
AgUBRT Te 2. Fax
Rotameter Calibration Report (For Personal Pump High Flow Adjust)
[ Calibration Method @ Dry Cal Primary Flowmeter Muodel : Defender 510-H | §/N ! 136164
Calibration Dala
Rotameter Data Calibration Data
Flow Rate (ml/min)
Value From Calibration Curve
No. Brand Maodel Date Flow Rate (Reading) Actual (Q std.)
1 2 3 1 2 3 ¥ R®
H-RO1 Dwyer VFB-65 04/10/2022 500 1,000 2,000 502.9 992.8 1978.7 0.989
H-RO2 Dwyer VFB-65 05/10/,2022 500 1,000 2,000 500.B 1985.7 1.002x - 5.3568 1.000
H-RO3 Dwyer VFB-65 500 1,000 2,000 502.1 987.7 1996.9 0.994x + 1.850 1.000
H-RO4 Dwyer YFB-65 500 1,000 2,000 496.0 9E9.6 2019.5 1.007x - 11.6589 1.000
H-R05 Dwyer VFB-65 05/10/,2022 500 1,000 00 497.2 988.1 1988.1 1.004x - 9.026 1.000
H-RO6 Dwyer VFB-65 04/ 22 500 1,000 2,000 505.6 992.4 1979.8 0.999x - 2.422 0.989

Calibrated by ©
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Rotameter Calibration Report (For Personal Pump Low Flow Adjust)
¥ I

Calibration Method : Dry Cal Primary Flowmeter Model : Defender 510-H §/N: 136164 l

Calibration Data

Rotameter Data Calibration Data
Flow Rate (ml/min}
Value From Calibration Curve
No. Brand Mudel Date Flow Rate ( Reading ) Actual (Q std.)
1 2 3 1 2 3 ¥ R*

L-R0O1 Dwyer VFA-21 04 50 100 200 60.2 101.0 203.9 0.987x + 2.546 1.000
L-R0O2 Dwyer VFA-21 05/10/2022 50 100 200 50.1 101.3 200.5 1.007x — 0.870 0.999
L-R03 Dwyer YFA-21 06/10/2022 50 100 200 50.1 g8.8 202.3 1.017x - 1.042 1.000
L-RO4 Dwyer YFA-21 06/10/2022 50 100 200 50.2 100.9 201.0 1.008x = 1.004 0.989
L-RO5 Dwyer YFA-21 05/10/2022 50 100 200 50.2 100.B 203.0 0.990x + 1.973 1.000
L-RO6 Dwyer VFA-21 0471072022 a0 100 200 50.2 99.1 201.5 1.004x — 0.364 1.000

Calibrated by :
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CERTIFICATE No : 20M2735 PAGE: 1 OF 2
REFERENCE No : 56381-1

Certificate of Calibration

EQUIPMENT 3 DIGITAL BALANCE

MANUFACTURER : METTLER TOLEDO

MODEL : XS105

SERIAL No : 1126422905

ID No 2 BA 05/50

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY s S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY 2 TETNITHI W.

CALIBRATION DATE 5 20-Mar-20

APPROVED BY

ISSUED DATE : 26-Mar-20

RECEIVED DATE 3 20-Mar-20

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPRCVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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CERTIFICATE No : 20M2735 PAGE :2 OF 2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL H XS105

MANUFACTURER METTLER TOLEDO SIN : 1126422905

ID No BA 05/50 RECEIVED DATE 20-Mar-20

AIR PRESSURE 1011 mbar = 1mbar CALIBRATION DATE 20-Mar-20

AMBIENT TEMPERATURE 2P C-EEC RELATIVE HUMIDITY : 53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 4:2006 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN. THE INTERNAL WEIGHT WAS CHECKED BY USING

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 SM9/2562 23-Jan-21
2) STANDARD WEIGHT E2 SM9/2562 23-Jan-21

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READIND AT 20 g WAS 0 g
4. REPEATABILITY OF READIND AT 100 g WAS 0 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000030
0.02 0.02000 0.00000 0.000030
0.10 0.10000 0.00000 0.000030
0.20 0.20000 0.00000 0.000031
0.50 0.50001 -0.00001 0.000031
1.00 1.00000 0.00000 0.000060
2.00 2.00000 0.00000 0.000058
5.00 5.00000 0.00000 0.000063
10.00 10.00000 0.00000 0.000067
20.00 20.00000 0.00000 0.000073
50.00 50.0000 0.0000 0.00013
100.00 100.0000 0.0000 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READING (g)
1 20.00000 50.0000
3 4 2 20.00000 50.0000
3 20.00000 50.0001
R 5 4 20.00000 50.0000
5 20.00000 50.0000
OFF-CENTER LOADING 0.00000 0.0001
7. INTERNAL WEIGHT ERROR :-0.000033333333320229 g
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA /

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Certificate No. : SV0821/20202
Instrument Type : GC

Model : CP-3800

Serial Number : 00734

Organization : S.P.S. Consulting Service Co., Ltd.

Address : 7 Phahonyothin Soi 24 Phahonyothin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2021

ELECTRONIC TEST
CPU Mpass [ palL
LCD TEST M pass [ FaL
VENT TEST M pass L1 FAIL
KEY ECHO TEST M pass [ pAIL
DESTRUCTION RAM TEST M pass [ FarL
RUN CHROMATOGRAM TEST
DETECTOR : Flame Ionization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80 °C hold 1 min,, rate 20 °C/min. to 200 °C hold 1min.
Injector 220 °C
Detector 300 °C
Column flow 5 mL/min
Makeup flow 25 mL/min
Air flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil SCB 0.25IDx IS M

Sample: 1 pL Injection FID Test Sample 0.218 g/L. C14,C15,C16 in hexane

SENSITIVITY TEST: C15. ( Area count )= 144,661 Counts.

)

3
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawatt@thaiunique.com, Website : www.thaiunigue.com

Detector Sensitivity ( FID )

Detector Response Result Specification

Baseline Noise (uV) 2.94 < 50

Baseline Drift (%) 0.24 = 1
Sensitivity ( S/N for C15) 2,295 > 1,024

Temperature Specification

Temperature Set Result Specification
Column Oven (° C) 80 80 +5
Injector (° C) 220 220 x5
Detector (° C) 300 300 +5
Incubator (° C) 60 N/A +5
Relative Standard Deviation % ( % RSD)
Checkout Procedure Result Specification
Area C15 ( %) 253 < 5
Retention Time C15( %) 0.04 < 0.5

Date : 10/08/2021

{ 22
VARIAN SERVICE DEPARTMENT
FR-SV-029 Rev. 04
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1r" 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Results Integrated System Testing

Checkout Procedure " FID
Detector Position Front
Inlet Type 1079 Injector
Cl15 Area l 149,057
C15 Area 2 140,715
Cl15Area3 146,288
Cl15 Aread 140,957
Cl15Area s 146,288
C15 Area Average 144,661
*% RSD(<5%) 2.53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

|
‘ % RSD = ( std.dev / avg ) * 100
|
|

Compliance B/Pass | O Fail

Performance by

Date

Comments

1o [0 [ 03]

Reviewed by

VARIAN SERVICE DEPARTMENT

<)
1/1
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80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@1haiunigue.com, Website : www.thaiunique.com

Results Integrated System Testing

Checkout Procedure FID
Detector Position Front
Inlet Type 1079 Injector
C15 Area 1 149,057
C15 Area 2 140,715
Cl5Area3 146,288
Cl15 Area d 140,957
C15 Area 5 146,288
C15 Area Average 144,661
*0 RSD(<5%) 2.53

* The precision specification should be less than 2.0 % RSD ** ( Relative Standard Deviation ) for an Auto sampler injection and

less than 5 % for Manual injections. To calculate the %RSD, select the C15 peak area for each of the five ( 5) samples.

** (Relative Standard Deviation is determined by dividing the standard deviation by the average and multiplying by 100.)

% RSD = ( std.dev /avg ) * 100

Compliance

Performance by

Date

Comments

Reviewed by Date iU‘ /0? /30&!

al
1/1
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ATISTR NSC-TISITIS 17075

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0455 MTC No. EEL. BP. 41/0465

CALIBRATION CERTIFICATE

Submitted by  : S.P.S. Consulting Service Co.,Ltd.
Address : 7 Soi Phaholyothin 24, Phaholyothin Road, Jompol, Chatuchak, Bangkok 10900.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd.. Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :{23L3)°C
Manufacturer : ACO Relative Humidity  : (50 + 15) %

Model s 2127 Ambient Pressure  : (101.325 £ 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY 44005560.

N

. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N 4106495.
7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 22 Apr. 2022

Date of Calibration : 28 Apr. 2022

The results relate only to the items tested/calibrated or value assiened.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governar of TISTR,

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:wwaw tistr.or.th E-rnail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th



THAILAND

7-TISTR NSC-TISI-TIS 17025

— CALIBRATION 0037 L

THAILAND INSTITUTE OF SCIENTIFIC AND TECHN( JLOGICAL RESEARCH (TISTR)

Request No. 21-65/0455 MTC No. EEL. BP. 41/0465

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20puPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure |Deviated value Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.93 -0.07 + 0.10 + 0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty —‘ T'olerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 - + 1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.44 + (.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.

Calibrated by : Approved by :

Electrical and*Electroni@ Stafidards Laboratory

Date of Calibration : 28 Apr. 2022 Industrial Metrology and Testing Service Centre
] f= T B
Date of Issue : 28 Apr. 2022 Ref : 2011265042601787001 P2

End of Certificate
Advertisine the Report/Certificate and publicity of the result <cept in full are prohibited unless written permission is 20tained from the governor

Office/Laboratory Office

196 Phahonyothin Road, Chatuchak, Banckok 10900
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Noise R_411/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand L ACO l Number I AC 03/56 —l
Muodel l 2127 I Serial No. l 130006 I
Calibration Range l 94 dB, 1000 Hz | Last Calibration [ 28 April 2022 I

Due Date [ 28 April 2023 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R14 ACO 6236 00172061 07 August 2022 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.93 + 0.10 4B

Calibrated
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g & 7 sal Phaholyothin 24. Phaholyothin Rd.. Jompol. Chatuchak. Bangkok 10900

- Raud Tel : (662} 935-4370-72, Fat = (662) 5134221, E-mall : salefispscon.com,. Www.SpSCon.com

Noise R_412/22

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand L ACO ] Number
Model L 2127 J Serial No.
Calibration Range | 94 dB, 1000 Hz | Last Calibration

Due Date

| AC 03/56 |
| 130006 |
| 28 April 2022 |
| 28 April 2023 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R09 ACO 6236 00172035 07 August 2022 94.1 94.0
ACO-R15 ACO 6236 00172062 07 August 2022 94.0 94.0

Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR)

93.93 +0.10dB

Calibrated by :
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Noise R_664/22

£ S.P.S. CONSULTING SERVICE CO, LTD.

7 waswnalodu 24 ouuwnaledu urassonne wrendng njunns 10900
= $° 7 Sol Phaholyothin 24. Phaholyothin Rd.. Jompal, Chatuchak, Bangkok 10900
Tl 1 (662) 939-4370-72, Fax : (662) 5134221, E-mail ; sale@spscon.com., wwe.Spscon.com

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand

Model

Calibration Range

| ACO \
| 2127 ‘]
[ 94 dB, 1000 Hz |

Number I AC 03/56 |
Serial No. l 130006 |
Last Calibration I 28 April 2022

Due Date | 28 April 2023

Calibration Data

Sound Level Meter Data

Calibration Data

Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment Aflter Adjustment
ACO-R13 ACO 6236 00172041 28 November 2022 94.1 94.0
ACO-R34 ACO 6236 00192046 28 November 2022 94.0 94.0

Acoustic Certified Value ! Thailand Institute of Scientific and Technological Research (TISTR)

93.93 + 0,10 dB

Calibrated by :
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 —0F THAILAND
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 L
NSC-TISI-TIS17025

TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.:
Page.:

Certificate of Calibration

Equipment : pH Meter
Manufacturer : HANNA
Model : HI 3512
Serial No. : 08685754
ID No. : -
Condition As-Received: Used Item

Received Date :
Calibration Date :
Reference :

Submitted by :

14 September 2021

16 September 2021
2109-0508WN-1

S.P.S. Consulting Service Co.,Ltd.

21CH1216
1of2

7 Phaholyothin 24, Phaholyothin Road,
Jompol, Chatuchak, Bangkok10900

Ambient Temperature : (26 + 25) °C

Relative Humidity : (50 + 15) %

Calibration Procedure : In - house method :
- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement

)

Calibrated by :

Approved by :

(/) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date :

22 September 2021

The Uncertainties are for a confidence probability of approximately 95 %

his certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

A 0032410



Cert. No.: 21CH1216
Page.: 20of 2
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 46530031 130RC098 20E3666 14 Oct 2021

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 754028 28 June 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 761018 02 Aug 2022

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
pH mV mV pH LETYS X
pH Meter 4.000 177.48 177.9 4.000 0.058 2.00
S/N.: 08685754 7.000 0.00 0.4 7.000 0.058 2.00
10.000 -177.48 -177.2 10.000 0.058 2.00
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) () k
pH Electrode 4.008 4.008 169.2 0.0046 2.00
S/N.: 061416CM 6.985 6.985 -4.4 0.0075 2.00
10.015 10.013 -178.9 0.013 2.05

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-00o-
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QUALITY CALIBRATION CO.,LTD, L,

S %
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T
. . =z /'-/:-\-\ 3
www.qcalibration.com “, A NSCTISTISI 025
CERTIFICATE No : 21T3943 PAGE:10F2

REFERENCE No : 60857-1
Certificate of Calibration

EQUIPMENT ; DIGITAL THERMOMETER WITH PROBE
MANUFACTURER : HANNA

MODEL g HI 3512

SERIAL No : TH118035

ID No 4 PH 04/56

PROBE TYPE - THERMOCOUPLE

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATION DATE : 20-Apr-21 /

APPROVED BY

ISSUED DATE s 20-Apr-21

RECEIVED DATE : 09-Apr-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T3943 PAGE:2 OF 2
Calibration Report

EQUIPMENT DIGITAL THERMOMETER WITH PROBE

MANUFACTURER HANNA

MODEL HI 3512 SERIAL NUMBER THI118035

ID No PH 04/56 PROBE TYPE 3 THERMOCOUPLE

RECEIVED DATE 3 09-Apr-21 CALIBRATION DATE H 20-Apr-21

AMBIENT TEMPERATURE : 23 °C +£3°C RELATIVE HUMIDITY . 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BASED ON WI-TQ-017 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
ITS-90.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE 5612 587312 20T12169 10-Dec-21
3) MICRO-BATH 7103 A14258 20T12167 08-Dee-21
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(°C) C) (mm) CC) (#°C)
25.0035 24.8 80 0.2035 0.21

USER SHOULD EVALUATE THE UUC ERROR IF IT IS USED OUTSIDE THE AMBIENT TEMPERATURE RANGE DURING CALIBRATION,
UUC* : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COVERAGE
FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REV 02
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Calibratech Co.,Ltd. NSC-TISI-TIS17025

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400210-1 Page : 1of2

Submitted by : S. P. S Consulting Service Co.,Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100 °C Resolution : 1 g &
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : (23 +2) °C
Relative Humidity : (OR+15) %
Line Voltage : (220 + 22) VAC

Date of Received : 19 April 2022

Date of Calibration : 23 April 2022

Date of Issue : 23 April 2022

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001

based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03



CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_ cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400210-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Function : Temperature measurement
[ce point check : UUC* reading 0 * C Standard reading 0.6439 °C
Standard Reading| UUC Reading Correction Uncertainty
¢ (2C) G ) sl O
20.6690 20 0.7 0.31
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%

e

AL-F0031-03




QUALITY CALIBRATION CO.,LTD. S,

SN %
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 X
. g AN
wwW.qcahbratlon.com ey, AN NSC-TISLTISITOS
Aol CALIRRATION 06049
CERTIFICATE No : 21M3167 PAGE:10F 2

REFERENCE No : 60627-3
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE

MANUFACTURER : SARTORIUS

MODEL ] BSA224S-CW

SERIAL No : 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY - S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : ;

CALIBRATION DATE : 19-Mar-21

APPROVED BY

ISSUED DATE : 20-Mar-21

RECEIVED DATE : 19-Mar-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 21M3167 PAGE:2OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL : BSA2245-CW
MANUFACTURER : SARTORIUS SIN : 36591843

ID No : BA 09/61 RECEIVED DATE H 19-Mar-21

AIR PRESSURE : 1009mbar + 1mbar CALIBRATION DATE : 19-Mar-21
AMBIENT TEMPERATURE : 28 U= 1P 0 RELATIVE HUMIDITY : 52 %RH % 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 C02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-1-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000045 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.0000 0.0000 0.000075
0.1 0.1000 0.0000 0.000075
0.2 0.2000 0.0000 0.000076
0.5 0.5000 0.0000 0.000076
1.0 1.0000 0.0000 0.000077
2.0 2.0000 0.0000 0.000077
5.0 5.0000 0.0000 0.000079
10.0 10.0000 0.0000 0.000082
20.0 20.0000 0.0000 0.000086
50.0 50.0000 0.0000 0.00013
100.0 100.0001 -0.0001 0.00019
200.0 199.9997 0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3l 4 2 100.0000
3 100.0001
2 5 4 100.0000
5 99.9999
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REV 02



QUALITY CALIBRATION CO.,LTD. R

A Sl LN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 il; \\:’_-/Er:
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 > = B
www.qcalibration.com U NN NSCTISLTISI TGS

CERTIFICATE No : 22M2569
REFERENCE No : 64386-3

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

Certificate of Calibration

DIGITAL BALANCE
SARTORIUS
BSA224S-CW
36591843

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

S.P.S. CONSULTING SERVICE CO., LTD.

PAGE;L 1 OF 2

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,

JOMPOL, CHATUCHAK, BANGKOK 10900

= N

11-Mar-22

17-Mar-22

11-Mar-22

I'HIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M2569 PAGE ;2 0F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL 3 BSA2245-CW
MANUFACTURER : SARTORIUS S/N . 36591843

1D No 5 BA 09/61 RECEIVED DATE ¢ 11-Mar-22

AIR PRESSURE z 1008mbar £ 1mbar CALIBRATION DATE 3 11-Mar-22
AMBIENT TEMPERATURE : PR EEE RELATIVE HUMIDITY : 51 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS. LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-1-151 C02210415 09-Feb-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

o]

=

w

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0.000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10.00 10.0000 0.0000 0.000084
20.00 20.0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200.00 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
? POINT READING (g)
1 99.9999
5 2 99.9999
3 100.0000
2 3 4 99.9999
5 99.9998
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

Ao AL ANy LY N AN




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW92
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI

Model : 5100

Serial No. : 01H1079 AB

ID No.: -

Received Date : 19 April 2021

Test Date : 21 April 2021

Reference : 2104-0372WN-1

Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Soi Phaholyothin 24, Phaholyothin Rd.,
Jompol, Chatuchak, Bangkok 10900

Laboratory Condition : Temperature (25+5)°C
Humidity (50 = 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by :

Approved by :

Approved Signatory

Issue Date : 26 April 2021

B 0259252



Cert.No.: 21TW92
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14J100195
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.00 7.99 0.0055

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-o0o-

a 1052037



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 22TW98
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI

Model : 5000-230V

Serial No. : 158100751

ID No. : -

Received Date : 20 April 2022

Test Date : 21 April 2022

Reference : 2204-0429WC-1

Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

Laboratory Condition : Temperature (25+5)°C
Humidity (50 = 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by :

Approved by :
(/)
£-]
()

Issue Date : 25 April 2022

B 0286555



Cert.No.: 22TW98
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022

2. Standard Material :-

Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14J100195
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.14 0.0084

This report was certified only for the instrument we tested.|t is allowable to use for study
the system efficiency,The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

-00o-

a 11051753
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QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T0570
REFERENCE No : 63773-2

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10OF2

Certificate of Calibration

COD REACTOR

HACH

DRB 200

15110C0498

DRB 06/59

S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD,,
JOMPOL, CHATUCHAK, BANGKOK 10900

- I

21-Jan-22

21-Jan-22

19-Jan-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T0570 PAGE:2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL : DRB 200

ID NUMBER H DRB 06/59 SERIAL NUMBER : 15110C0498
RECEIVED DATE : 19-Jan-22 CALIBRATION DATE & 21-Jan-22
AMBIENT TEMPERATURE ; 239 RELATIVE HUMIDITY : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION, THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE
THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

(9]

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 21T6767 10-Jul-22

tad

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

OICIOHIOIOIO)
(19 (9 G (1)
é@% (D))
OJOL0,

OO

®
99
8.0,

BLOCK No.1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. 1 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 150.5 150.5
9 2 150.6 150.1
£ 3 149.7 149.7
% 4 150.2 150.7
i 5 149.9 149.9
éi 6 150.1 150.4
2 § 7 150.1 150.4
£ 3% 8 149.7 150.7
a5 9 150.6 150.7
E 10 149.6 150.6
= 11 149.9 150.6
£ 12 149.6 150.0
S 13 149.7 150.1
= 14 149.8 150.2
15 149.6 150.2
Uncertainty of Measurement(+ °C) 0.86 0.86

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.,
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTI

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-G010



WO0-01513756/2022
Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 12, 2022
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 12, 2022
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 14, 2021

User Name: [ Visit Number: 20f 2

Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT

NOT INCLUDED

MODEL SERIAL NUMBER

OPTIMA 5300DV 077C7042401

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 August 30, 2022
Wavecal Solution N058-2152 January 30, 2022

VIS Wavecal solution N930-2946 June 30, 2022
Instrument Cal. STD4 N930-0221 August 30, 2022
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




WO-01513756/2022

1>

Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C8011701 DATE TESTED January 12, 2022

1. MECHANICAL CHECKS

o

A. Inspect and clean all fans and filters. K

HHBEEE
A

~

B. Inspect and replace as necessary, all torch components including the RF coil. K

C. Inspect all tubing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers. OK
F. Clean the exterior of the instrument. O

2. OPTICAL CHECKS

o
~

HHH
~

~

A. Inspect and clean all optical components.

B. As reqiured, check and replace all purgefilters.

C. Recheck optical alignment. 0O
3. COOLING SYSTEM CHECKS

A. Perform preventive maintenance on chiller. OK

HIE

B. Flush out the chiller every year. N/

4. PERFORMANCE CHECKS

A. Torch View Alignment.
B. Wavelength Calibration. OK
Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01513756/2022

OPTIMA 5300DV
SERIAL NUMBER : 077C8011701 DATE TESTED : January 12, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00554
Ni 231.604 nm <0.008 0.00725
Ni 341.476 nm <0.012 0.00752
Spectral Resolution : VIS La 408.672 nm <0.020 0.01616
Ba 455.403 nm <0.025 0.02416
Precision
As 193.656 nm % RSD <1.0 0.34 %
Zn 213.856 nm % RSD <1.0 0.27 %
Mn 257.610 nm % RSD <1.0 0.41 %
La 379.478 nm % RSD <1.0 0.57 %
Ba 455.403 nm % RSD <1.0 0.33 %
Ba 493.408 nm % RSD <1.0 0.26 %
Detection Limits : Axial TI  190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 21.00 ppb
Zn 213.856 nm 3(sd) 0.32 ppb
Mn 257.610 nm 3(sd) 0.18 ppb
La 379.478 nm 3(sd) 0.44 ppb
Ba 455.403 nm 3(sd) 0.17 ppb
Ba 493.408 nm 3(sd) 0.12 ppb
BEC : Axial (IBX500)/(1S-IB)  Cd 226.502 nm <150 ppb 12.46
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



WO-01513756/2022

B

Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C8011701 DATE TESTED January 12, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative:

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



QUALITY CALIBRATION CO.,LTD. S,

SRS A

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 SE“\E—://EQ
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Z T
(662) (662) (662) s

- ~
Gt N N NSC-TISI-TIS1 7025
MMt CALINRATION 0049

CERTIFICATE No : 21E3592 PAGE :10F 2
REFERENCE No : 60760-1

Certificate of Calibration

EQUIPMENT : CONDUCTIVITY METER
MANUFACTURER : EUTECH

MODEL : CON 150

SERIAL No : 2746308

ID No : CD 04/61

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : S.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY 3 _

CALIBRATION DATE : 02-Apr-21

APPROVED BY
ISSUED DATE - 02-Apr-21
RECEIVED DATE : 31-Mar-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL
OF QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21E3592 PAGE:20OF 2

Calibration Report

EQUIPMENT : CONDUCTIVITY METER

MANUFACTURER : EUTECH MODEL : CON150

SERIAL NUMBER : 2746308 ID No : CD04/6l
RECEIVED DATE : 31-Mar-21 CALIBRATION DATE : 02-Apr-21
AMBIENT TEMPERATURE : 20°C+1°C RELATIVE HUMIDITY : 50%RH=*15%RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD. THE DISPLAY AND ELECTROD WAS
CALIBRATED BY USING STANDARD CONDUCTIVITY BUFFER SOLUTION IN CONTROLLED TEMPERATURE BATH.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL LOT No CERTIFICATE No DUE DATE
1) REFERENCE MATERIAL 00652-26 CC20562 4066-11793752 09-Dec-21
2) REFERENCE MATERIAL 00652-30 CC20458 4173-11692041 04-Nov-21
3) REFERENCE MATERIAL 00652-32 CC20466 4068-11695401 05-Nov-21
4) REFERENCE MATERIAL 00652-34 CC20523 4069-11762897 01-Dec-21
5) BATH 260014 1247 48074 2079392 10-Sep-21
6) STANDARD THERMOMETER 421504 55000379 20T9616 10-Sep-21

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO :-

- NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST), USA.

- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT WITH ELECTROD S/N CONSEN91W

CONDUCTIVITY VALUE UNIT UNCERTAINTY COVERAGE
BUFFER UUC READING | CORRECTION BEFORE OF FACTOR
SOLUTION ADJUSTMENT MEASUREMENT (+) k
99.0 99.4 -0.40 N/A uS/em 3.0 2.0
1413.0 1413 0.00 N/A puS/em 30 2.0
9.992 9.55 0.44 N/A mS/cm 0.21 2.0
99.915 80.3 19.62 N/A mS/cm 2.1 2.0
2. DISPLAY UNIT WITH TEMPERATURE
STANDARD |UUC READING VALUE UNCERTAINTY COVERAGE
READING CORRECTION BEFORE OF FACTOR
(°C) (°C) ADJUSTMENT | MEASUREMENT (+°C) Kk
25.003 25.0 0.0 N/A 0.0085 2.0

UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR SHOWN IN THE TABLE, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2//?;/—_\?\_—?“\?

e Y |
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 alud 2

NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 22CH140
Page.: 1 of 2

Certificate of Calibration

Equipment : Conductivity Meter
Manufacturer : Mettler Toledo

Model : SevenCompact

Serial No. : C141708983

ID No. : -

Condition As-Received: Used Item

Received Date : 31 January 2022

Calibration Date : 02 February 2022

Reference : 2201-0954WSC-1

Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Soi Phahonyothin 24, Phahonyothin Rd.,
Chom Phon, Chatuchak, Bangkok 10900

Ambient Temperature : (25 #:2.5) 6
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method :

- CP-CH6 : based on direct measurement by
using certified reference material (CRM)

Approved by :

pproved Signatory
(
(

(

Issue Date : 10 February 2022

The Uncertainties are for a confidence probability of approximately 95 %

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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Cert.No.: 22CH140

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 211977 17 Sep 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
147.0 puS/cm CPA Chem 761020 02 Aug 2022
1413.0 uS/cm CPA Chem 761021 02 Aug 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
111.3 mS/cm CPA Chem 768164 12 Sep 2022

- Control Conductivity calibration solution temperature by Water bath (25+0.1) ‘c
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement

(*) After Adjustment at 0.147, 1.413, 12.880, 111.3 mS/cm
Conductivity Electrode Serial No.: 5821320179

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
() k

147.0 pS/em 148.1 uS/cm 147.0 uS/cm 0.99 uS/cm 2.00
1413.0 puS/cm 1413 puS/cm 1413 uS/em 9.2 uS/icm 2.00
12.880 mS/cm 12.61 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00

111.3 mS/cm 105.7 mS/cm 111.4 mS/cm 0.76 mS/cm 2.00

Remark - UUC* = Unit Under Calibration

-147.0 pS/cm Adjustment Cell constant = 0.550585 cm’”’
-1413.0 uS/cm Adjustment Cell constant = 0.554585 t:m-1
-12.880 mS/cm Adjustment Cell constant = 0.562585 cm'1
-111.3 mS/cm Adjustment Cell constant = 0.578585 cm'1

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %. -

a 1093760
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©® 2022 by Agilent Technologies

Certificate of System Qualification

GC-0Q + GCMS-0Q

Agllent CrosslLab Compliance Services

System D
Organization Name:

Crganization Location:

Date:
EQP Name:
EQP Revision;

Overall Qualification Status:

CN10830014
8.P.S.Consulting Service Co.,Ltd.
7 Sol Paholyothin 24 Bangok 10800

September 1, 2022 12:35:22 PM
AgilentRecommended , AgilentRecommended
GC.02.50, GCMS.02.50

Pass

Systam Inspection and Basic Safety and Operation

Name: 5890 |
e o p—
Setpoint Status: Pass !

[

Overall System Inspection and Basic Safety and Operation Test Status

P i
Pass 5

inlet Pressure Decay

Name: 16890 S N
Front 8SL

Setpoint Status: iPass, T

Pressure: i250 i psi

Pressure Change: -0.1 psi /5 minutes

Agilent Recommended: == 2.0 and §<= éO.S

Overall Inlet Pressure Decay Test Status

ase e

inlet Pressure Accuracy

Name: ‘6890 ) |
Front S5L

Date: September 1, 2022 12:35:22 PM

System 1D: CN10630014

Page 1720



© 2022 by Agilent Technologies

Agilent CrossLab Compllance Services

Setpoint Status: {E;msmgmmw“ i s e o s e e
_ Setpoint Actual
Inlet Pressure: ?556 Mf psi 259 o Epsi
[ S e ook
Accuracy; 1 R Uipsi
v e B e ¢ o
Agilent Recommended: f<= §1.2 i
Overall Inlet Pressure Accuracy Test Status
Pass
Inlet Pressure Accuracy
Name p— i T e T e e
Back SsL
Setpoint Status: EP?sgww e T T wz
Setpoint Actual
inlet Pressure: EESMH h ”Epsi 52":19 ?psi
Accuracy: : OT ' wwml‘psi
Agilent Recommended: <= §12 ]
Overall Inlet Pressure Accuracy Test Status
[Pass o h
[ AV — |
Detactor Flow Accuracy
Norme igggm__mmmm T B T R S e e e
Front FID
Setpoint Status: iP;ss' T
Flow Type: FEEI o w%
Setpoint: 30.0 mL/min Measured Flow: 309 imLmin
: [ - ‘
Accuracy; 20‘9 mL/min
Agilent Recommended: E;Z m_% 1'O.ID' i% setpoint ({ ?gom w?mlf’min )
Bsommeimamnd? vommers SO S :

Limit is percentage of setpoint or 0.5 mliminute, whichever.is largest.

Daté:
System ID:

September 1, 2022 12:35:22 PM
CN10630014

Page 2 /20




© 2022 by Agilent Technologles Agllent Crosslah Compllance Services

Setpoint Status: ‘Pass
ot e o K £ B A PSS i i 8130 1O R 1 3 RS b A1 I e P e il

Fiow Type: wox]dlzer —

@

Seipoint; 4000 M %mL/min Measured Flow: @4.5 h lmL.’min

Accuracy: 4.5 mL/min
Agilent Recommendad: |<= 10.0 % setpoint ({ IEO j ml/min =}

Limit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Setpoint Status: P Pass o i

Flow Type: sM“ékeup 1

i A T, TR R BN R I

Setpoint: %:25.0 gmumin Measured Flow: 25.8 Mw] mL/min

Accuracy: Oé o i mL/min

R R D

Agilent Recommendead: i<=3100 Lo setpoint { {EBW J mlimin )

O AU .
mit is percentage of setpoint or 0.5 ml/minute, whichever is largest.

Overall Detector Flow Accuracy Test Status
EPas; e e e e e et i e ;

3G Oven Temperature AcGuracy

Name: i6890

Setpoint Status: :Pass
A S — RSP P e

Zone: :0Oven

Setpoint/Actual .
Temperatura: 230 O 2307 T °C

Accuracy; o7 °c

A ——

gilent Recommeanded: == 1.0 1 % setpoint in K { 1-6.0 (°C )

<= 10 % setpoint in K ( 5"5.0 C )

Date: September 1, 2022 12:35:22 PM
System ID: CN10830014

Page 3/20




© 20622 by Aglient Technologies Agllent CrossLab Compliance Services

Sotpolnt Status: 5o — s ‘ e o e
Zone: oven ’ B
"set;‘“ama;\gzu;“ |
Temperature:; ;100 0 " fOO 2 4 °C
Accuracy: CTE B 1 °q
Agilent Recommended: : >:W 3;10@ W :% setpoint in K { §-37 . °C )
<= ;J_Om .m!%setpoint in K ( 37 O

Pass

g

bd

GC Oven Temperature Stability

Name; - o . w
Setpoint Status:
Temperature:
Stability:
Agilent Recommended:
Overall GC Oven Temperature Stability Test Status
;P%S_mmwm_nw S
Scouting Run
Tested Combmatlom Front SS8L / Front FID
Injection Tower '
Name: ?76838 ST T T
Setpoint Status: C%pﬁte&w o I
Injection Velume on Column: ETOM T ul
Overall Scouting Run Status
Completed v AT I L A e = T s T s
MNolse and Drift
Tested Combmatlom Front SSL
Date: September 1, 2022 12:35:22 PM

System ID; CN10830014

Page 4/ 20




® 2022 hy Agilent Technologles

Agilent CrossLab Compliance Services

Name: logo0 ;
Setpoint Status: Pass ;
Base Signal: ’12.5\. wpr
(RPN R —.

ASTM Noise Drift

counts counts/Hr

362.19 3005.73
Agilent Recommended: l<=" ,768.00 <= [19200.00
Status jﬁ’ass e s rP'ass :

S ,.V_,;‘.f“.‘f“’”"’” S -
Overall Noise and Drift Test Status
F’ass e
daction Precision
Tasted Combination Front SSL / Front FID
Narmo. ;7683]%3 e et e o et e 1!
Setpoint Status: §Pass‘
Injection Velume on Column: oW
Area RSD: 0.23 % Retention Time RSD: 0.03 %
Agilent Recommended; <= 3.00 <= 1.00
Overall Injection Precision Test Status
Pass . ©
. S OR—— _ e ons
Signal to Noise
Tested Combination1 Front SSL / Front FID
Injection Tower

Name: lego0
Setpoint Status: ;“i;ass M;
Signal to Noise: 959653
Agilent Recommended; == 1300000

Date:

System ID: CN10630014

September 1, 2022 12:35:22 PM

Page 5/ 20



© 2022 by Agilent Technologies ' Agilent CrossLab Compliance Services

Overall Signal to Noise Test Status
E Pass J

Log Amp

Tested Combinationz Back SSL / External sQ

e s e n e i e ot o - e et

Name: jSQ?SC

Setpoint Status;
Overall Log Amp Test Status
- . e i e S
REPA
Tested Combination? Back SSL / External SQ
Norme, %?9750 e e e e et e e e I
Setpoint Status: i )
Amu: E1550M‘ Wmé m/z Drift Aftar Five Minutes: RFPA Vaoltage:

7 Cimv 485 imv
Agilent Recommended: ;5>= -100 »-»a“r'{d 100 - £;§1100w
Overall RFPA Test Status
%asg R s et o e
Tune Ei
Tested Combination2 Back SSL /  External SQ
Narmo. §59750 S 11 e R e Arat 5 e <+
Setpoint Status: Pass - M
Filament:

Setpoint Status: } - - T
Filament:

Overall Tune El Test Status

: S
;Pass j

Date: September 1, 2022 12:35:22 PM
System ID: CN10830014

Page 6/ 20
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© 2022 by Agilent Technologies

Agilent CrossLab Compllance Services

Signal to Noise El

Tested Combination2

Name.

Scurce: TMEI'

Setpoint Status:

Signal to Noise:

“lnert

! External 5Q

T e e A KT A E R —r——

i : 1 |
Filament; g

v 1 B 0 R B

Agilent Recommended: 1160

; s
v
1l

Source:

E! -vlnert.,. N e wwwmm“?

Setpoint Status: Pass .

Signal {o Noise: 686

Filament;

Agilent Recommended: i>= 1160

Overall Signal to Noise El Test Status

Pass

Date:
System ID:

September 1, 2022 12:36:22 PM
CN10630014

Page 7 /20



© 2022 by Aglient Tectinologies

Instrument Details

Purpose

This section describes the as found system configuratian,

Details

System
System 1D
Manufacturer
Name

Tesied Combination1

Injection Teshnique
Inlet

Detsctor

LTM Inciuded?

Tested Combination2

injaction Technique
inlet

Datector

LTM included?

Sampler 1

Manufacturer
Type

Name

Modal Number

Serial Number

CN10830014
Agilent Technelogies

6830

Injection Tower
Front
Front

No

Manual Injection
Back
External

Nao

Agilent Technologies
injection Tower
76838

G2913A

CNB4136101

Agilent CrossLab Compliance Services

Usage Sample Injection
Location Front
Syringe Volume {uL) 10

Date: September 1, 2022 12:35:22 PM

System ID: CN10830014

Page 8/20
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© 2022 by Agilent Technologies
Sampler 2

Manufacturer

Type

Name

Model Number

Serial Number

Sampler 3

Manufacturer

Type

Usage

Syringe Volume {pL)

Mainframe 1

Manufacturer
Name

Mode! Number
Serial Number
Firmware Revision
Oven Type

fniet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type

Purged Inlet

Agilent Technologies
Tray

7B83A

G2614A
CN92553374

Agilent Technologies
Manual Injection
Sample injection

10

Agilent Technologies
6890

G1530N
CN10830014
N.06.07

Standard

Agilent Technologies
6890

SSL

Front

Helium

Electronic Pressure Control {EPC)

Yes

Agilent CrossLab Compliance Services

Date; September 1, 2022 12:35:22 PM

Systam [D: CN10830014

Page 9/ 20



® 2022 by Agilent Technologles

tnlet 2

Manufacturer
Name

Type
l.ocation
Carrier Gas
Control Type

Purged [nlet

Detector 1

Manufacturer
Name

Type
Adapter
Control Type
Location

Makeup Gas

Detector 2

Manufacturer
Name
Type

Location

Mass Spectrometer 1

Agilent Technclogies

. 6880

SSL
Back

Helium

Electronic Pressure Cantrol (EPC)

Yes

Agllent Technologies

6890

FID

Packed

Electronic Pressure Control (EPC)
Front

Nitrogen

Agilent Technologles
Mass Spectrometer
Mass Spectrometer

External

Agllent CrossLab Compliance Services

Pk

Manufacturer Agilent Technologias
Type saQ
Name 58760
Serial Number US61633454
Firmware Revision 5.02.04
High Vacuum System Turbo Pump
Scouting Run Standard OFN Std

Data: September 1, 2622 12:358:22 PM

System ID: GN10830014

Page 10 /20




© 2022 by Agllent Technologies Agilent CrossLab Compliance Services

MS El Source 1

Manufacturer Agilent Technologies
Source Type El - Inert
Numbear of filaments 2

Date: September 1, 2022 12:356:22 PM

System ID: CN10630014

FPage 11/20



© 2022 by Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature
Purpose

This signature page was created and published because the ACE sign-off action was executed, which Is valid for the entire document,
including attachments. The ACE sign-off is an electronic slgnature that requires two distinet identification components: unigue username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic signature. As a trained official operator, the Agilent representative has a unigue password and logon to access ACE and
electronically sigh this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access and control procedures.)

Details (
Full Name of Signer: Adirek Rattanawijit

Logged On User Name: adirek.rattanawijit@non.agilent.com

Signature Creation Date: September 1, 2022

Reason for Sighature; Executed protocol and published this original version of document

Regulatory Disclaimer

This dosument provides a protocol to verify and record instrument configuration and evidence of proper operation, It has besn prepared from our
interpratation of applicable regulations as well as industry best practices. The document is designad to provide an important component of a somplete
compliance package. Validation depends upon many factors and use of this protocol alane doss not assure compliance. Agilent Technologies makes no
promises or representations as to its sufficiency for any specific regulatory program.

Py

Warranty

Agilent Technologies makes no warranty of any kind to this materfal, including but not limited to, the implied warranties or marchantabllity and fiiness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herain or for incidental or congequentiai damages in connection with the
furnishing, performance, or use of this materiai.

Date: September 1, 2022 12:35:22 PM
System [D: CN10630014

Page 12/ 20




® 2022 by Agilent Technologies Agilent CrossLab Compliance Services

WYagr Name; adlrek.ratianawljit Sygtem ki: CN10630014
Hogtnama: Ca14-C0A Print Date: September 1, 2027 12:36:24 PM

SPS_DQGCMS_2022 Transaction log @

Time Transactlon Actlvity Type of Transactlon Optlonal informatlon

State Performed
September 1, 2022 Audit SesslonCrested  Session None
11:41:58 AM
September 1, 2022 Start Configuration Sesslon None
11:41:58 AM
September 1, 2022 Audit Entitlement Licensing User Is Nonpaylng and does
11:41:58 AM not reguire an unlock code
Septermber 1, 2022 Audht EqpLoaded Sesslon EQP detalls for primary
11:57:26 AM technigue [Gc) -

Flle path:

[ProtocolPacke/Ge/Genfigurat
lons/02.60/G0.02.60.¢qp],
EQP File Name:

[Ge,02 50,80p], EQP Name;
[AgilentRecommended]
EQP details for hyphenated
technigque [GoMs] =

File path;
[ProtocolPacks/GeMs/C onfig
Wrations/02.60/GeM¢.02.60.e
qp), EQP File Name:
[GeMs.02.50.eqp], EQP
Name:
[AgilentRecommended]

September 1, 2022 End Configuration  Session Nene
11:57:35 AM
September 1, 2022 Start Quallfication Bession oQ
11:87:38 AM
Septamber 1, 2022 Start Exacution System Inspectlon and Basic  None
11,57:38 AM Safety and Qperation - 6890; -
Quaslitative Test - No setpoints
associated
September 1, 2022 End Exacution Sysiem Inspection and Basic Run Count : 1
11:58:07 AM Safety and Qperation - 6890; -
Qualitative Test - No setpoints
associated
Page 1/8
Date: September 1, 2022 12:35,22 PM
System ID; CN1068300714

Page 13/ 20



© 2022 by Agllent Technologies

Agilent CrossLab Compliance Services

User Nama; adirek.rattanawijit Bystom Id: SN1063D014
Hostname: C§44-0O4 Print Date: September 1, 2022 12:35:24 PH
8PS_OQGCMS_2022 Transaction log :
Time Transactlon Activity Type of Transactlon Optlonal Informatlon
Btate Performed

September 1, 2022 Start Exacution inlet Pressure Decay - Front None
11:68:11 AM 88L: - Pressure Controlled Inlet

- 8:250psi- L »=-2,0 psi and

<= 0.5 psi
September 1, 2022 End Execution Intet Pressure Dacay - Front Run Count : 4
11:68:25 AM 85L: - Pressure Controlled Inlet

-8:25.0 psi- L: »=-2,0 psi and

<=0.5 pal
September 1, 2022 Start FExecution Inlet Pressurs Accuracy - Front  None
11:88:27 AM S8L: - Pressure Controlled inlet

-8 26.0psl- L; <= 1.2 psi
Septermbar 1, 2022 End Execution Inlet Prassure Acouracy - Front  Run Count © 1
11:68:38 AM SSL: - Pressure Controlled Inlet

-8125.0psl~ L <=1.2 psi
September 1, 2022 Start Execution Inlet Pressure Accuracy ~ Back  None
11:58:38 AM S8L: - Pressure Controlied Inlet

-5:250 psl-L: <= 1,2 psi
September 1, 2022 Eng Execution Inlet Pressure Accuracy - Back  Ruh Count : 4
11:58:54 A S5L: - Pressure Confrolled Inlet

-8:250 psi- L <=1.2psi
Saptember 1, 2022 Start Exectiion Detector Flow Accuracy - Front  None
11:58:59 AM FID: - Type : Fusl - S: 30.0

mb/min - L: <= 10.0% satpoint
September 1, 2022 End Execution Detectar Flow Accuracy - Front  Run Count : 1
11:59:15 AM FID: - Type . Fusl - S 30.0

mLimin - L: <= 10.0% setpeint
September 1, 2022 Start Exscution Detector Flow Accuracy - Fromt  None
11:69:117 AM FID: « Type : Oxidizer - §: 400.0

mL/min ~ L: <= 10.0% setpoint
September 1, 2022 End Execution Detector Flow Accuracy - Front  Run Gount © 1
11;69:29 AM FIB: ~ Type : Oxidizer - S: 400.0

mb/min - Lt <= 10.0% setpoint

Paga2/8

Date:
System ID:

September 1, 2022 12:35:22 PV

CN10630014

Page 14/ 20
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© 2022 by Agllent Technologles

Agllent CrossLah Compliance Services

User Name: adirek.rattanawifit
Hostname C814-0QA

SPS_OQGCMS_2022 Transaction log :

System id; CNT0630014

Print Date: September 1, 2022 12:35:24 PM

Time Transactlon Actlvity Type of Transactlon Optional Information
State Performed

September 1, 2022 Start Execution Detector Flow Accuracy - Front  None
11:69:31 AM FID: - Type : Makeup - 8 25.0

mL/min - L. <= 10,0% setpoint
September 1, 2022 End Execution Detactor Flow Accuracy - Front  Run Count : 1
11:68:45 AM FID: - Type : Makeup - S: 25.0

mb/min - L. <= 1€.0% setpoint
September 1, 2022 Start Execution GC Oven Temperature Neng
11:69:48 AM Accuracy - 6880: - Temperature

:Oven~3:230.0°C - L »=-1.0

AND == 1.0 % setpointIn K
September 1, 2022 Audit Data GC Oven Temperature Manual Data Entry
12:00:23 PM Accuracy - 8890; - Temperature

1Oven - 8:230.0°C-L;»= 1.0

AND <= 1.0 % setpolnt in K
September 1, 2022 End Execution GC Oven Temperature Run Count : 1
12:00:25 PM Accuracy - 6890, - Temperature

1 OQven - 8:230.0°C- L »>=-1.0

AND == 1,0 % setpolnt In K
September 1, 2022 Start Execution GC Qven Temperature None
12:.00:27 PM Accuracy - 6890 - Temperature

CQven - 8:100.0°C - L »= 41,0

AND <= 1.0 % setpolntin K
September 1, 2022 Audit Data GC Oven Temperature Manual Data Entry
12:00:51 PM Accuragy - 8890; - Temparature

:Oven - 8:100.0°C - L >=-1,0

AND <= 1.0 % setpcint in K
September 1, 2022 End Execution GG Oven Temperature Run Count : 1
12:00:53 PM Accuracy - 8890: - Tamperature

1Oven -8 100.0°C- L »>=-1.0

AND <= 1,0 % setpoint In K
September 1, 2022 Start Execution GC Oven Tempersture Stabilty None
12:00:55 PM - 8890; - Ternperature @ Qven -

8:100.0°C - L. <= 0,5°C

Page 3/8

Date;
System ID:

September 1, 2022 12:35:22 PM
CN10630014
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© 2022 by Agilent Technologles Agilent CrassLab Compliance Services

User Name: adirek. rattanawijit System id: CN106an014
Hestnamu: CB14-QA Brint Dats: September 1, 2022 12:35:24 PM

SP8_OQGCMS_2022 Transactlon log

Titme Transactlon Activity Type of Transactlon Optional Informatlon
State Performad
Septamber 1, 2022 Audit Datg, GC Oven Temparature Stability Manual Data Entry
12,01:44 PM - 6880: - Temperature : Oven -
8:100,0°C - L: <= 0.5°C
September 1, 2022 End Exactition GC Qven Temperature Stability Run Count : 1
12:01:48 PM - 6890: - Temperature : Oven -

8:100.0°C - L: <= 0.5°C

September 1, 2022 Start Execution GG Seouting Run - Injection None

|
5
12:01:48 PM Tower, Front SSL, Front FID: - i
Part of System Preparation - No .
limits associated ;
September 1, 2022 Audit Data GC Scouting Run - Injsction Datg files Path | Ci\Users\Win
12:03:04 P Tower, Front 8L, Front FID; - 10 ;
Part of System Praparation - No Home\Desklop\QQPY_GCiS !
limlts associated PSWOQPV202208C0UT_002, F
: D\FID1A.CH :
September 1, 2022 End Execution GC Seouting Run - Infection Run Count : 1 f
12:03:21 PM Tower, Front SSL, Front FID: - i
Part of System Preparation - No [
limits assoclated
September 1, 2022 Sart Execution Noise and Drift - Front FID: - None
12:03:24 PM Petector FID - L (Noise): <= l
0.1C pA - L (Drift): <= 2.50 i
pAhour |
September 1, 2022 Audit Datg Noise and Drift - Front FID: - Date files Path - C:\Usars\Win i
12:03:41 PN Deteotor FID - L (Noise): <= 10 {
0.10 pA - L (Drift): <= 2.50 Heme\DeskioptQGPY_GCIS ( i
pAthour PSIOQPV2022\SIGNSDRF_
02 DVFIDTA.CH
September 1, 2022 End Exacution Nelse and Drift - Front EID; - Run Count : 1
12:03:48 PM Detector FID - L {Nolag): <=
Q.10 pA - L (Drift): <= 2.50
pAhour
Page 4/8
Date; September 1, 2022 12:35:22 PM
System ID: CN10830014
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© 2022 by Agllent Technologles

Agllent CrossLab Compliance Services

User Name: adirek. rattanawijit
Hastname: C814-QA

SPS_0QGCME_2022 Transaction log :

Systam ld: CN1IUE30014

Print Date: Septamber 1, 2022 12:35:24 PM

Time Transaction Activity Type of Transactlon Optlenal Informatlon
State Parformed
Saptember 1, 2022 Start Exscuticn Injection Precislon - Injection MNong
12:03:64 PM Tower, Front SBL, Front FID: -
GC - L (Area): <= 3.00%- L
(Ret, Time): <= 1,00%
September 1, 2022 Audit Data Injection Precision - Injection Bata files Path : C\Users\Win
12:04.04 PM Tower, Front 8SL, Front FID: - 10
GC - L (Area): <=3.00%- L Home\Desktop\OQPYV_GC\S
(Ret. Time): <= 1.00% PS\OQPV20Z2\INJPRECO2.
DFID1A.CH
September 1, 2022 Audit Data Injection Precision - Injaction Data files Path : C;\Users\Win
12:04:04 PM Tower, Front SSL, Front FID: - 10
GG - L (Area): <= 3.00% - | Home\Daesktop\OQPV_GC\S
(Ret, Time): <= 1,00% PS\CQPY20224NJPRECO3.
DVFID1A.CH
September 1, 2022 Audlt Data Injection Precislon - Injection Data files Path : CiUsersiwin
12:04:04 PM Tower, Front S50, Front FID: - 10
GC « L {Area): <= 3.00% - L Home\Deskiop\OQAPY_GC\S
{Ret Time): <= 1.00% PS\OQPV20224NJPRECCA.
DWWFID1A.CH
Septempber 1, 2022 Audit Data Injection Praolsion - Injsction Dala files Path : CriUsersiin
12:04:04 PM Tower, Front 8SL, Front FID: - 10
GC - L (Area): <=3,00% - L Home\Desktop\OQPV_GCS
(Ret. Time); <= 1,00% PS\OQPV2OZAINIPRECDS,
DAFID1A.CH
September 1, 2022 Audit Data Injection Precisicn - Injection Data files Path : C:\UsersiWin
12:04:04 PM Tower, Front SSL, Front FID: - 10
GC - L (Area): <= 3,00% ~ L Home\Deskicp\OQPY_GC\S
(Ret. Tlme): <= 1.00% FS\CQPV2022\NJPRECOS.
D\FID1A.CH
September 1, 2022 Audit Daia Injection Precision - Injection Data flles Path : C:\UsersiWin
12:04,04 P Tower, Front SSL, Freni FID; - 10

GG - L {Area) <= 3.00% - |,
{Ret. Time): <= 1.00%

Page 5/8

Home\Deskiop\OQPY_GC\S
PS\OQPV2022UNJPRECO?.
DWFID1A,CH

Date:
System ID:

September 1, 2022 12:35:22 PM
CN10630014
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® 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

Uear Name: adirek. rattanawijit
Mostname: CE14.-G4

SPS_OQGCMS_2022 Transaction log :

System Jd: CN10§30014

Fring Date: September 1, 2022 12:35:24 P

Time Transactlon Actlvity Type of Transaction Optlonal Information
State Performed

September 1, 2022 End Exetution Injection Preclsion - Injection Run Count ; 1
12:05:00 PM Tower, Front 8L, Frent FID: -

GC - L (Area): <= 3.00% - L

(Ret. Tima): <= 1.00%
September 1, 2022 Start Execution Signal to Neise - Injection None
12:05:10 PM Towsr, Front S8L., Front FID: -

Detector FID - L: »= 300000
September 1, 2022 Audit Data Signal to Noise - Injectlon Data files Path : C:UsersWin
12:05:27 PM Tower, Front SSL, Front FID: - 10

Detector FID - L: >= 300000 Home\Deskiop\OQPY_GCiS

PS\OQPV2022\SIGTONSO,
D\FID1A.CH

September 1, 2022 End Exgcution Signal to Neise - Injection Rur Count ; 1
12:06:48 PM Tower, Front SSL, Front FID: -

Detector FID - L >= 300000
September 1, 2022 Start Exgcution Log Amp - 5975C 3Q: - Source: None
12:06:43 PM Ei - Inert
Septembar 1, 2022 End Execution Log Amp - 5975C SQ: - Source: Run Count : 1
12:12:30 PM El-Inent
September 1, 2022 Start Execution RFPA - 5975C 3Q: - Source: El None
12:12:33 PM - Inert
Septerber 1, 2022 End Exegcutlon RFPA - 5875C SQ: - Source: E) Run Count © 1
12:17:23 PM - Inert
September 1, 2022 Start Exacution Tune El - 575G 8Q! - Source: - Mone
12:17.53 PM El - inert Filament 1 (Quaiitative

- No setpoints asscolated)
September 1, 2022 End Execution Tune El - 5875C SQ: - Source: - Run Count : 1
12:18:15 PM El- Inerl Fllament 1 {Qualitative

- No setpoints associated)
September 1, 2022 Start Exacution Tune E - 5975C SQ: - Source: - Nohe
12:18:17 PM El - Inatt Filament 2 {Qualitative

- No setpoints assoclated)

Paged/8

Date:
System ID:

September 1, 2022 12:35:22 PM

CN10630014
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© 2022 by Agilent Technologies

Agilent CrossLab Compllance Services

Hostiiame: CH14-QA

User Name: adirek.ratianawdjit

sPS_DQGCMS_2022 Transaction log :

Gystem Id: CN10630014

Print Dater Saptomber 4, 2022 12:86:24 PM

Time

Transaction
State

Activity
Parformed

Typs of Transactlon

Optional Informatlon

September 1, 2022
12:18:44 PM

September 1, 2022
12:18:49 PM

September 1, 2022
12:22:03 PM

September 1, 2022
12:22:07 PM

Septernber 1, 2022
12:22:15 PM

September 1, 2022
12:23:10 PM

September 1, 2022
12,2326 PM

September 1, 2022
12:24:10 PM

End

Start

Audit

Start

Audit

Start

Audit

End

Exacution

Execution

Data

Exscution

Data

Executlon

Data

Exacution

Tune El - 5875C SQ: - Source: -
El - Iner Filamant 2 {Qualitative
- No setpoints assaclated)

Signe! to Noise £ - Liquid
Injection, Back SSL, SQL -
Source. El - Inert using
Filament 1 - L.: >= 160

Signal to Nolsa Ei - Liguid
Injection, Back 58k, Qi -
Sourge. El - Insrt using
Fliament 1 - L >= 180

Signal to Nolse Ei - Liquid
injection, Back SSL, 8Q: -
Source: El - Inert using
Ellament 2 - L: == 160

Signal to Noise El - Liquid
Injection, Back 38L, sQn -
Source: Ei - Inert using
Fllament 2 - L >= 160

Signal to Nofse Ei - Llgquid
Injection, Back S8L, SQ: -
Source: Ei - Inert using
Filament 1 - L; >= 160

Signai to Noise &l - Liguid
Injection, Back S3L., S~
source: El - inert using
Filament 1 - L: >= 160

Signal to Noise El - Liquid
Injectior, Back SSL, 5Qi-
Source: El - Inert using
Filament 1 - L >= 160

Page 7/8

Run Count : 1

Nene

Data files Path : Ci\lJsers\Win
10
Home\DeskloptOQPY_GC'S
PS\OQPV2022_\SN_F1_,OO1 .
D\RATAMS

Nene

Data files Path : C:\lsersiWin
10
Home'Deskiop\OQPV_GC\S
PS\OQPY2022\8N_F2_001.
DDATAMS

None

Data flles Path : CilJsersiwin
10
Home\Desktop\OQPY_GCiS
PS\OQPV2022W8N_F1_1.P\
ata.ms

Run Count : 1

Date:

System 1D: CN10630014

September 1, 2022 12:35:22 PM
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® 2022 hy Agllent Technologies

Agilent CrossLab Compliance Services

User Nama: adirek. rattanawiii
Hostname: CB14-QA

SPS_0QGCMS_2022 Transaction log :

Print Date: September 1, 2022 12:25.24 P

System id: CNADE30014

Tlime Transactlon Actlvity Type of Transaction Optlonal Informatlon
State Performad
September 1, 2022 Start Exscutlon Signal to Nolse EI - Liguld None
12:24:14 PM Injection, Back SSL, $Q: -
Souree: El « Inert using
Fitament 2 - L: »= 180
Septernber 1, 2022 Audit Data Slgnal to Nolse E| - Liquid Data filas Path : C:lUsersWin
12:24:27 PM Injection, Back SSL, 84 - 10
Source: El - Inert using Home\Deskiop\OQPY_GC\S
Fllament 2 - L; »>= 160 PS\OQPV2022\SN_F2_1.0v
ata.ms
September 1, 2022 End Exacution Signal to Nolse EI - Liquld Run Count : 1
12,2450 PM Injection, Back 8SL, 8Q; -
Source: E| - Inert using
Fllement 2 - L; »= 180
September 1, 2022 End Quallfication Besslen 0oQ
12:24:56 PM
September 1, 2022 Start Reporting Session None
12:24:56 PM
September 1, 2022 Audit Reporting Session Report Generated :
12:34:42 PM Cerliflcate
Page 8/8

Date:
System |D:

Seplember 1, 2022 12:35:22 PM
CN10630014
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WO0-01981290/2023
Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 11, 2023
Recommendation Recertification

Address : 7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: July 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022

User Name: I Visit Number: 20f2

02-719-6420 ext 206
02-318-5597

PerkinElmer Phone:
PerkinElmer Fax:

Phone: 083-9269252
Fax: 02-513-4221

ACCESSORIES/COMPONENT
NOT INCLUDED

CONFIGURATION TESTED

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

EXPIRATION

TEST STANDARD USED PART NUMBER EXPIRATION DATE
Multielement Standard N069-1579 May 30, 2023

Wavecal Solution N058-2152 February 28, 2023

VIS Wavecal solution N930-2946 August 30, 2023
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3

10 % HNO3

PerkinElmer Ltd. 290 Soi 17,

Page 1 of 4

Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




WO0-01981290/2023

| Ba

Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED January 11, 2023

1. MECHANICAL CHECKS

A. Inspect and clean all fans and filters.

ollo
=

HEBEBEE
A e

B. Inspect and replace as necessary, all torch components including the RF coil.

o
-

C. Inspect all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings.

o
-

E. Inspect and leak check pneumatics drawers.

®)

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS

A. Inspect and clean all optical components.

o
-

2][2]8]
A

B. As reqiured, check and replace all purgefilters.

~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

8]
~

A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A
4. PERFORMANCE CHECKS

A. Torch View Alignment. OK

HIE

B. Wavelength Calibration. K

Page 2 of 4
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Perkin

MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

WO0-01981290/2023

SERIAL NUMBER : 077C7042401

DATE TESTED : January 11, 2023

PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00504
Ni 231.604 nm <0.008 0.00646
Ni 341.476 nm <0.012 0.00768
Spectral Resolution : VIS La 408.672 nm <0.020 0.01597
Ba 455.403 nm <0.025 0.02185
Precision
As 193.656 nm % RSD <1.0 0.89 %
Zn 213.856 nm % RSD <1.0 0.77 %
Mn 257.610 nm % RSD <1.0 0.51 %
La 379.478 nm % RSD <1.0 0.44 %
Ba 455.403 nm % RSD <1.0 0.44 %
Ba 493.408 nm % RSD <1.0 0.46 %
Detection Limits : Axial Tl  190.080 nm 3(sd) 4.04 ppb
As 193.696 nm 3(sd) 3.58 ppb
Pb 220.353 nm 3(sd) 1.90 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 47.72 ppb
Zn 213.856 nm 3(sd) 1.02 ppb
Mn 257.610 nm 3(sd) 0.68 ppb
La 379.478 nm 3(sd) 1.43 ppb
Ba 455.403 nm 3(sd) 0.10 ppb
Ba 493.408 nm 3(sd) 0.36 ppb
BEC : Axial (B X 500)/(IS-IB) Cd 226.502 nm <150 ppb 58.36
BEC : Radial (IB X 1000)/(IS-IB) Mn 257.610 nm <45 ppb 104142.80
Page 3 of 4
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WO0-01981290/2023
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Perkin
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023
Remarks :

Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Represent

Page 4 of 4
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