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High Volume Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 5025A S/N : 3611

Calibration Data

High Volume Air Sampler Data Calibration Data
Recorder No. Blower No. Date Actual Flowrate (ft"/min) R*
B35 B335 01/05/2023 y =1.310x-9.363 0.996
B3s B36 02/05/2023 y =1.201x-4.686 0.999
B37 B37 02/05/2023 y =1.239x-4.,586 0.898
B38 B38 02/0572023 y =1.304x-9.606 0.997
B39 B39 01/05/2023 y =1.240x-5.489 0.998
B40 B40 03/05/2023 y =1.196x-4.045 0.999
B41 B41 03/05/2023 y=1.179x-2.611 0.999
B42 B42 02/05/2023 y =1.246x-7.813 0.9986
B43 B43 02/05/2023 y =1.206x-3.694 0.999
B44 B44 02/05/2023 y = 1.302x-9.108 0.999
RO1 RO1 02/05/2023 y =1.268x-7.113 0.995
ROZ2 RO2 01/05,2023 y = 1.235x-6.759 0.997
RO3 RO3 03/05/2023 vy =1.247x-7.848 0.996
RO4 R0O4 02/05/2023 y=1.161x-1.778 0.999
RO5 RO5 02/05,2023 y = 1.288x-9.494 0.999
ROB ROB 02/05/2023 y = 1.277x-6.891 0.997
RO7 RO7 02/,05/2023 y = 1.048x+2.772 1.000
ROB RO8 02/05/2023 y = 1.206x-5.068 0.997
RO9 RO9 02/05/2023 y =1.296%x-8.463 0.999
R10 R10 02/05/2023 y=1.244x-8.477 0.999
R11 R11 02/05/2023 y = 1.097x~-0.462 0.998
R12 R12 02/05/2023 y = 1.210x-5.084 0.998
R13 R13 01/05/2023 y =1.149x-1.965 1.000
R14 R14 01/05/2023 v =1.189x-3.035 0.998
R15 R15 02/05/2023 y = 1.161x-3.437 0.998
R16 R16 01/05/2023 y = 1.158x~-4.330 0.997
R17 R17 02/05/2023 y = 1.218x-5.356 0.998
R18 R18 02/05/2023 y = 1.234x-5.546 0.999
R19 R19 02/05/2023 y =1.267x-7.058 0.999
R20 R20 01/05/2023 y =1.284x-8.743 0.999
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CERTIFICATE No : 23M2441 | PAGE : 1 OF 2

REFERENCE No ; 68471-1
Certificate of Calibration

EQUIPMENT . DIGITAL BALANCE

MANUFACTURER 2 METTLER TOLEDO

MODEL : XS8105DU

SERIAL No - 1126422905

ID No z BA 05/50

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.,

CALIBRATION DATE : 10-Mar-23

APPROVED BY :
ISSUED DATE - 16-Mar-23
RECEIVED DATE : 10-Mar-23

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

F-G010 REV 02
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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 : 23M2441 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL 3 XS105DU
MANUFACTURER 3 METTLER TOLEDO SIN § 1126422905

ID No . BA 05/50 RECEIVED DATE & 10-Mar-23

AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE : 10-Mar-23
AMBIENT TEMPERATURE : 232 CE |8 C 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 [0 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 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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 WASO g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0,00001 0.000040
1.00 1.00000 0.00000 0.000041
2,00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50.0001
3 50.0000
2 5 - 50.0000
5 45.9599
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
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Console Calibration Report
Calibration Method Critical Orifices
Calibration Data
Console Data Calibration Data
No. Serial No. Date y DII@_ (111|1IH20)
BO1 1583 02/03/2023 0.998 50.11
BO2 8002514 0370372023 1.004 49.25
B03 1503016 0370372023 1.002 50.62
B04 00006659 02/03/2023 1.004 50.14
BO5 00007428 03/03/2023 1.001 49.76
RO1 1561 01,0372023 0.997 49.86
RO2 8002513 0370372023 0.996 49.93
RO3 1570 02/03/2023 1.003 49.57
RO4 8002519 01/03/2023 1.002 48.90
RO5 1503015 01,s03/2023 0.998 00.20
Remark : Accept Value of y (test) is 0.97 <y <1.03

Accept Value of An (test) is 46.7 & 6.4 (mmH,0)
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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
B36 S 0.99 02/05/2023 (.84 0.84
B37 5 0.99 (2/05/2023 (.83 (.84
B38 S (.99 03/05/2023 0.85 0.84
B39 S 0.99 03/05/2023 0.84 0.83
B40 S 0.99 02/05/2023 0.84 0.83
B4l 8 0.99 02/05/2023 0.84 (.84
B44 S 0.99 03/05/2023 0.85 0.84
B45 5 0.99 03/05/2023 0.85 0.84
B46 S 0.99 04/05/2023 0.84 0.83
B47 S (.99 03/D5/2023 0.84 0.85
B4§ S 0.99 03/05/2023 0.83 (.84
B49 N 0.99 03/05/2023 0,85 (.84
BS54 S 0,99 03/05/2023 0.83 0.84
B56 S 0.99 02/05/2023 0.84 0.85
B57 S 0.99 02/05/2023 0.84 0.83
B58 S 0.99 02/05/2023 0.85 0.84

Remark : Accept value of Cp (test) is 0.84 + 0.01
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CALIBRATION LABORATORY CoO.,LTD.

2M10-11,14, 55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230

02-578-0353-4 Fax: 02-578-2672  www.callaboratory.com  E-mail:sale@cal-laboratory.com

Te
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CERTIFICATE OF CALIBRATION

NOMENCLATURE :  VACUUM GAUGE
MANUFACTURER :  HI-LIGHT
MODEL / TYPE :  N/A
SERIAL NO. : N/A[64-220066-1]
CLID. NO. © 212201112
JOB CONTROL NO. 220720073201

CUSTOMER  : S.P.S. CONSULTING SERVICE CO., LTD.
7 SO1 PHAHOLYOTHIN 24 ROAD., JOMPOL,
CHATUCHAK, BANGKOK 10900

DATE OF RECEIVED : 20 July 2022 DATE OF ISSUED : 22 July 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd,

Calibrated By : Sittipong Pimdee

Calibration Engineer

CALIBRATIEX LABORATORT La_LiD

Approved By :

Authorized Signatory
22 July 2022

This Calibration Certificaie documents the traceability to national standards, which realize the units of measurement according

to the International System of Units ( ST )

Certificate No. Q22073201

F3-011-04/01-12 page 1 of 3

@clccalibration
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= ACCREDITED

Tel. 02-578-03534 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-aboratory.com {—f;@y —

c Lc DIMEMSIOMAL MEASUREMENT
ACDM-2814

Accredited
ISO/ITEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE
MANUFACTURER - HI-LIGHT
MODEL / TYPE : N/A

SERIAL NO. : N/A[64-220066-1]

DATE OF CALIBRATION : 21 July 2022

ENVIRONMENT CONDITIONS :
Temperature : (23F 2)°cC Relative Humidity : (55% 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPPP-05 according to DKD-R 6-1 as calibration guidelines,

The calibration was performed by direct measurement with Document Process Calibrator and Pressure Module

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Document Process Calibrator, Fluke Model 744 S/N. 9226007 with Pressure Module Model 700PV4 S/N. 19298401.

TRACEABILITY :

The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand).

Certiticate No. MP-0196-21, Due Date 17 November 2022.

UNCERTAINTY :
The reported uncertainty is based on a standard uncertainty multiplied by coverage factor of k= 2. It has been evaluated

according to the "Calibration of Pressure Gauges (DKD-R 6-1)" which provides a level of confidence approximately 95%.

Certificate No. Q22073201

F3-011-04/01-12 page 2 of 3

@clccalibration
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CALIBRATION LABORATORY Co.,LTD. &,

2/10-11,14,55 Soi Prasert Manukit 22 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
P 9 ’—'ﬁ-\;‘ ACCREDITED
) lBQI'JE{_' 11036 .

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-laboratary.com W T :
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ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment ( ) adjustment

The DUC was exercised by applying a known pressure from its zero to full scale 1 times. Then 2 series of known

gauge pressure were applied. The STD reading were recorded and the means value were reported in the table below.

CALIBRATION DATA
CORRECTION OF PRESSURE
STD Reading ( inHg ) Correction ( inHg )
DUC Test point ( inHg )

Up Down Up Down
0 0.0 0.0 0.0 0.0
-3 -4.6 =47 +0.4 +0.3
-10 -9.5 -9.6 +0.5 +0.4
18 -14.4 -14.5 +0.6 +0.5
-20 -19.4 -19.5 +0.6 +0.5
=25 -24.5 -24.5 +0.5 +0.5
=30 =285 -29.5 +0.5 +0.5

Uncertainty of' measurement + 0.2 inHg

Transmitting fluid : Air.
Technical Note. k factor 1 kPa= 0.2952998 inlg

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 36 of 54

This report is valid for the above stated instrument/s only.

### End of Certificate #4#%

Certificate No. Q22073201

F3-011-04/01-12 page 3 of 3 E E
L
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Personal Pump Calibration Report
Calibration Method © Dry Cal Primary Flowmeter | I Model ;| Defender 510-H I S/N 136164
Environmental Conditions
Temperature " 25 + 3 C
Pressure " 1010 X a5 mmbar
Personal Pump Data Cualibration Data
Flow Rate (ml/min})
- Value From Calibration Cuorve
No. Brand Model Serial No. Date Setting Actual () std.)
1 2 3 1 2 3 ¥ R
BO1 SKC 224-PCXR4 262101 04/04/2023 1,000 1,500 2,000 8984 1,408 2,003 1.0056x — 7.897 1.000
BO2 SKC 224-PCXR4 G26166 04,04/2023 1,000 1,500 2,000 1,004 1,603 2,003 1.010x - 19.866 0.999
BO3 SKC 224-PCXR4 612968 07/04/2023 1,000 1,500 2,000 585 1,496 2,001 1.007x - 13.664 1.000
BO4 SKC 224-PCXR4 602804 05s04/2023 1,000 1,500 2,000 998 1,499 1,994 0.999x - 1.611 1.000
BOS SKC 224-PCXR4 612663 07/04/2023 1,000 1,500 2,000 1,002 1,501 2,004 1.014x - 24.856 0.999
BOG SKC 224-PCXR4 262188 07/,04/2023 1,000 1,500 2,000 994 1,508 2,006 1.012x - 21.589 0.995
BO7 SKC 224-PCXR4 626262 04/04/2023 1,000 1,500 2,000 @87 1,450 1,896 0.994x + 3.454 1.000
BOE Sk 224-PCXR4 626100 04,04/2023 1,000 1,500 2,000 1,001 1,489 2,005 1.015x = 27.137 0.998
Bog SKC 224-PCXR4 626479 05,04/,2023 1,000 1,500 2,000 997 1,492 1,994 0.994x + 2,385 1.000
B1O SKC 224-PCXR4 081950 03/,04/2023 1,000 1,500 2,000 983 1,504 2,005 1.013x - 23,779 1.000
Ell SKC 224-PCXR8 564315 10/04/2023 1,000 1,500 2,000 885 1,482 1,998 1.002x - 7.259 1.000
B12 SKC 224-PCXR4 034656 04/04/2023 1,000 1,500 2,000 1,002 1,504 2,001 1.008x - 17.608 0.908
B13 SKC 224-PCXR4 602073 0470472023 1,000 1,500 2,000 897 1,501 2,000 1.004x - 7.622 1.000
Bi4 SKC 224-PUXE4 626313 03,04/2023 1,000 1,500 2,000 997 1.492 1,991 0.996x + 1,699 1.000
B1d SKC 224-PCXR4 626474 07,04/2023 1,000 1,500 2,000 1,003 1.503 2,006 1.013x - 23.845 0.98%
Blg SKC 224-PCXR4 B26477T 03/,04/2023 1,000 1,500 2,000 895 1.5086 2,063 1.011x - 22.132 0.999
B1Y SKC 224-PCXR4 626860 04,04/2023 1,000 1,500 2,000 996 1,493 1,993 1.000x - 4.627 1.000
Bl8 SKC 224-PCXR4 691484 04/04/2023 1,000 1,500 2,000 1,001 1,496 2,002 1.010x - 21.179 0.998
B149 SKC 224-PCXR4 691599 04/0472023 1,000 1,500 2,000 884 1,504 2,000 1.006x - 10.498 1.000
B20 SKC 224-PCXR4 691587 03,04/,2023 1,000 1,500 2,000 991 1,502 2,000 1.016x — 35.102 0.999
B21 SKC 224-PCXR4 691531 04,04/2023 1,000 1,500 2,000 904 1,501 1,985 1.001x - 5. 1.000
B2z SKC 224-PCXR4 691654 07/,04/2023 1,000 1,500 2,000 1,000 1,502 2,004 1.014x - 25.574 0.995
B23 SKC 224-PCXR4 198393 05/04/2023 1,000 1,500 2,000 980 1,508 2,004 1.013x — 23,994 1.000
B24 SKC 224-PCXR4 626363 03/04/2023 1,000 1,500 2,000 1,002 1,503 1,888 1.009x - 1B.837 0.984
B2 SKC 224-PCXRA4 TOB4ED 07/04/2023 1,000 1,600 2,000 1,002 1,454 2,000 D.997x + 3.494 1.000
B26 SKC 224-PCXR4 798479 07/04/2023 1,000 1,500 2,000 1,001 1,501 1,994 0.995x + 1.000
B27 SKC 224-PCXR4 691673 04/,04/2023 1,000 1,500 2,000 995 1,505 2,004 1.013x - D.999
B28 SKC 224-PCXR4 691570 04/04/2023 1,000 1,500 2,000 1,003 1,501 2,001 1.010x - 0.999
B2g9 SKC 224-PCXR4 626472 05/0472023 1,000 1,500 2,000 1,001 1,498 2,000 0.999x 1.000
B30 SKC 224-PCXR4 691489 04/04/2023 1,000 1,500 2,000 1,002 1,507 2,003 1.008x - 0.589
B31 SKC 224-PCXR4 691509 07/04,2023 1,000 1,500 2,000 284 1,496 1,887 1.004x - 9.880 Ml
B32 SKC 224-PCXR4 091567 10/04/2023 1,000 1.500 2,000 992 1,506 2,001 1.013x — 25.542 0.999
B33 SKC 224-PCXR4 091756 05/04/2023 1,000 1,500 2,000 993 1,498 1,892 D.998x - 1.121 1.000
B34 SKC 224-PCXR4 612962 07/,04/2023 1,000 1.500 2,000 1,002 1,503 2,003 1.008x - 14.753 0.999
B35 SKC 224-PCXR4 602682 05/,04/2023 1,000 1.500 2,000 991 1,487 1,996 1.003x — 1 1.000
B36 SKC 224-PCXR4 626164 05/04/2023 1,000 1,500 2,000 847 1,445 1,998 1.002x - 8.097 1.000
B37 SKC 224-PCXR4 626256 07,04,2023 1,000 1.500 2,000 993 1,605 1,996 1.012x — 27.161 0.9499
B3s SKC 224-FUXR4 6261467 07,04/2023 1,000 1,500 2,000 o8 1,493 1,007 1.003x - B.815 1.000
B39 SKC 224-PCXR4 034637 10/04,2023 1,000 1,500 2,000 1,003 1,500 2,003 1.013x — 23.125 0.898
B40 SKC 224-PCXR4 728349 07/04/2023 1,000 1,500 2,000 883 1,507 1,698 1.015x = 30.204 0.8088
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Personal Pump Calibration Report
Calibration Method : Dry Cal Primary Flowmeter I Model © Defender S10-H S/N 136164
Environmental Conditions
Temperature . 25 + 3 c
Pressure : 1010 + s mmbar
Personal Pump Data Calibration Data
Flow Rate {(ml/min)

S = Value From Calibration Curve

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

B41 SKC 224-PCXR4 612669 07/04/2023 1,000 1,500 2,000 297 1,496 1,891 0.998x - 1.396 1.000
B4z SKC 224-PCXR4 626041 10/04/2023 1,000 1,500 2,000 1,006 1,496 1,992 0.988x + 14.223 1.0040
B43 SKC 224-PCXR4 034636 07/04/2023 1,000 1,500 2,000 1,001 1,503 1,983 0.8982x + B.B10 1.000
B44 SKC 224-PCXR8 529341 10:04/2023 1,000 1,500 2,000 1,000 1,488 2,005 1.008x - 14.358 1.000
B45 SKC 224-PCXRSE 529584 1070472023 1,000 1,500 2,000 988 1,506 1,887 0.890x + 12.580 1.000
B46 SKC 224-PCXR8 566743 05/04/2023 1,000 1,500 2,000 996 1,502 2,000 1.012x - 26.902 0.999
b4’ SKC 224-PCXRSE o66E7T47 07/04,2023 1,000 1,500 2,000 988 1,501 2,002 1.014x - 27.5562 0.995
B48 SKC 224-PCXR& BBETS53 10/04/2023 1,000 1,500 2,000 498 1,493 1,996 0.997x - 0.358 1.G00
B49 SKC 224-PCXRE 566780 05,04/2023 1,000 1,600 2,000 1,007 1,501 2,007 1.011x - 18.156 0.989
B50 SKEC 224-PCXRE 500400 07/04/2023 1,000 1,500 2,000 1,004 1,485 2,004 1.000x - 1.663 1.000
B51 SKC 4-PCXR38 500363 04,04/2023 1,000 1,500 2,000 997 1,502 1,998 1.008x - 21.322 D.999
B52 SKC 224-PCXR8 093186 05/04/2023 1,000 1,600 2,000 593 1,493 1,985 1.000x - 6.106 1.000
B53 SKC 224-PCXRSB TOTETO 05/04-2023 1,000 1,500 2,000 1.000 1,408 2,002 1.009x — 18.883 0.599
Bad SKC 224-PCXR3 509821 05/04/2023 1,000 1,600 2,000 986 1,500 2,001 1.016x - 32.482 0.999
B&5 SKC 224-PCXR3 510710 10/0472023 1,000 1,600 2,000 298 1,497 1,992 0.896x - 0.191 1.000
B56 SkC 224-PCXR3 511450 05/04/2023 1,000 1,800 2,000 1,003 1,501 2,003 1.005x - B.0&1 1.000
BaY SkC 224-PCXR3 510788 05/04,2023 1,000 1,500 2,000 999 1,480 2,000 1.001x - 2.920 1. 000
B&B SKC 224-PCXR3 509852 10/04,2023 1,000 1,500 2,000 1,002 1,496 1,998 1.004x — 15.922 0.999
B59 SKC 224-PCXR3 509862 10/04,2023 1,000 1,600 2,000 998 1,501 1,096 0.886x + 4.471 1.000
BEO SKC 224 -PCXR3 512655 07/04,2023 1,000 1,500 2,000 1,003 1,488 2,004 1.005x - 9.871 1.000
B61 Sk 224-PCXR3 503815 10/04/2023 1,000 1,500 2,000 983 1,488 1,898 1.007x 15.934 1.000
Ba2 SKC 224-PCXR3 05975 10/04/,2023 1,000 1,500 2,000 1,001 1,495 1,997 1.000x - 4.80%2 1.000
B&3 SKC 224-PCXR3 511432 07/04/2023 1,000 1,500 2,000 993 1,500 2,000 1.015x - 32.709 0.904
B64 SKC 224-PCXR3 508302 D5/0472023 1,000 1,500 2.000 998 1,491 1,887 0.988x + B.B55H 1.000
B&S SKC 224-PCXR3 508310 10/04/2023 1,000 1,500 2,000 898 1,502 2,005 1.012x - 20.596 1.000
B&E SKC 224-PCXR3 509861 10/04/2023 1,000 1,500 2,000 1,000 1,492 1,892 0.990x + 108912 1.0040
B&T SKC 224-PCXR3 506295 07/04/2023 1,000 1,500 2,000 8993 1,508 2,002 1.007x - 13.998 1.000
BGE SKC 224-PCXR3 505872 0D5/04/2023 1,000 1,500 2,000 998 1,488 1,897 0.998x - 1.743 1.00¢
Be&g SKC 224-PCXR3 208375 04/04/2023 1,000 1,500 2,000 1,004 1,502 2,002 1.009x — 18,897 0.999
B70 SKC 224-PCXR3 310623 05/04/2023 1,000 1,500 2,000 994 1,505 1,958 1.004x - £.846 1.000
BT71 SKC 224-PCXR3 508367 10/04/2023 1,000 1,500 2,000 994 1,503 2,003 1.011x - 23.544 D.980
B72 SKC 224-PCXR2 505377 10/04/2023 1,000 1,500 2,000 1,005 1,493 1,982 0.888x + 13.308 1.000
B73 SKC 224-PCXR3 512606 05/04/2023 1,000 1,600 2,000 1,000 1,604 2,004 1.008x - 14,508 1.000
BT74 SKC 224-PCXR3 505003 05s04,2023 1,000 1,500 2,000 697 1,497 1,996 1.001x - 7.514 1.000
B75 SKC 224-PCXR3 508820 07,/04/2023 1,000 1.500 2,000 2e7 1,496 1,992 0.997x + 0.195 1.000
B76 SKC 224-PCXR3 508811 05,04/2023 1,000 1,500 2,000 g995 1,498 1,999 1.004x - 11.212 1.000
B77 SKC 224-PCXR3 308301 10s,04/2023 1,000 1,500 2,000 1.003 1,502 2,004 1.013x — 23.811] 0.985
BTa SKC 224-PCXR3 510677 040472023 1,000 1,500 2,000 997 1,508 2,000 1.007x 16,113 0.998
BTY SKC 224-PCXR3 510820 10s04/2023 1,000 1,500 2,000 996 1,493 1,883 0.998x - 1.232 1.000
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Rotameter Calibration Report (For Personal Pump High Flow Adjust)
I Calibration Method : Dry Cal Primary Flowmeter ' L Muodel : Defender 510-H I S5/N 1136164
Calibration Data
Rotameter Data Calibration Duta
Flow Rate {ml/min)
Value From Calibration Curve
No. Brand Muodel Date Flow Rate (Reading) Actual ((Q std.)
1 2 3 1 2 3 ¥ R*
H-RO1 Dwyer YFB-63 05/04/2023 500 1,000 2,000 302.1 8993.6 1881.1 1.000x — 3.647
H-RO2 Dwver YFB-65 10/04/72023 500 1,000 2,000 500.4 298.7 1988,7 1.001x - 3 1.000
H-RO3 Dwyer VFB-65 07/04/2023 200 1,000 2,000 502.1 9590.3 19977 0.993x + 4,022 1.000
H-RO4 Dwyer VFB-65 10/04,2023 500 1,000 2,000 197.2 992.2 2016.9 1.00%x - 11.203 L.000
H-ROS5 Dwyer VFB-65 05/04/2023 200 1,000 2,000 489.2 9B8.5 1980.7 1.003x - 7.136 1.000
H-KDB Dwyer VFB-65 10/04/2023 500 1,000 2,000 o04.8 984.6 19828 0.999x 1.961
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EIHE.IE] QUALITY CALIBRATION CO.,LTD. s*‘\'@ﬁ”’*‘;

:l"‘:l& - 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 S =

o Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 im//é\-a\mi
E b=t | www.qcalibration.com ”é,jﬁ\\\\&} NSC-TISI-151 7025
Wl CALIBRATION 6040

CERTIFICATE No : 23M2441
REFERENCE No : 68471-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No :

CONDITION AS RECEIVED :

SUBMITTED BY

CALIBRATED BY :
CALIBRATION DATE
APPROVED BY :

ISSUED DATE

RECEIVED DATE

PAGE: 1 OF 2

Certificate of Calibration

DIGITAL BALANCE

METTLER TOLEDO

XS8105DU

1126422905

BA 05/50

USED ITEM

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

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

ATSAWIN Y.,

10-Mar-23

16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION CO., LTD.

F-G010 REV 02
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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 : 23M2441 PAGE :2 OF 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL . XS105DU
MANUFACTURER : METTLER TOLEDO SIN 3 1126422905

1D No $ BA 05/50 RECEIVED DATE $ 10-Mar-23

AIR PRESSURE : 1010mbar + 1mbar CALIBRATION DATE g 10-Mar-23
AMBIENT TEMPERATURE : 285G S 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,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020135 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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 WASO g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.00000 0.00000 0.000039
0.02 0.02000 0.00000 0.000039
0.10 0.10000 0.00000 0.000039
0.20 0.20001 -0.00001 0.000040
0.50 0.50001 -0,00001 0.000040
1.00 1.00000 0.00000 0.000041
2,00 2.00003 -0.00003 0.000042
5.00 5.00001 -0.00001 0.000046
10.00 10.00003 -0.00003 0.000053
20.00 20.00005 -0.00005 0.000067
50.00 50.0001 -0.0001 0.00011
100.00 100.0001 -0.0001 0.00019
200.00 200.0001 -0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 50.0000
3 1 4 2 50.0001
3 50.0000
2 5 - 50.0000
5 45.9599
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 UNCERTAIN’
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17025
Tel.0-2435-8800 Fax.0-2433-167% e-mail:cal-center@sithiphorn.com http.//wwwi.sithiphom.com CALIBRATION 0394

Cert. No. : SP22018

Pages 1of3
L] L L
Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER
Manufacturer : PERKINELMER
Model : LAMBDA 25
Serial No.: 501814123010
ID No.: SP03/58
Calibration Mode : WAVELENGTH ACCURACY

PHOTOMETRIC ACCURACY
Condition As Found : GOOD
Customer : S.P.S. CONSULTING SERVICE CQ.,LTD,

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,

CHOMPHON, CHATUCHAK,

BANGKOK 10900, THAILAND.
Location : ORGANIC LABORATORY IV
Ambient Temperature: ( 244+ 5 ) °C
Relative Humidity : ( 60.1x25) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022
Date of Issue : 31 AUGUST 2022

Calibrated by : Nathakomn Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirementis of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS812-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job Ne. : VC65SPOOOB
Pages :20f3
Calibration Method :
This instrument was calibrated by using on-site calibration procedure In-house method : CP-SP-01
The calibration procedure to direct measurement wavelength accuracy by using wavelength standard
solution, Photometric accuracy by using absorbance standard filter and absorbance standard solution
The calibration procedure used was based on ASTM E275-01, ASTM E925-02

Condition of this result of calibration :
1. Certified reference materials

Material Ref. type Cell serial No. Cert. No. Due Date
Holmium liquid RM-HL 29706 87569 13/10/2022
Didymium liquid RM-DL 28912 87588 15/10/2022
Neutral density filter RM-1N2N3N 13877 87600 15/10/2022
Potassium dichromate solutions RM-0204060810 14204 87614 16/10/2022
Potassium Iodide solution - KI-0701-001 CI-0090-22 08/04/2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certificate is traceable to the international system of unit maintained at :

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of ¢alibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error I;Tncertainty k
ol Reference Material (nm) (am) {nm) + {nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 3614 0.15 0.16 2.00
RM-HL 467.82 467.8 0.02 0.16 2.00
536.56 536.5 -0.06 0.16 2.00
640.50 640.5 0.00 0.16 2.00
740.09 7400 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH# = Unit Under Calibration

QF-T512-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :3of3
Result of calibration : Photometric Accuracy

{Without adjustment)
. . Wavelength Nominal Certified UUC* Reading Error Uncertainty k
Material Filter. /N Absorbance (A) Absorbance (A} (A) +(A) Factor

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

. 4400 29914 0.7 0.7454 0.7459 0.0005 0.0029 2.00
é 29381 0.5 0.5426 0.5426 0.0000 0.0028 2.00
29360 1.0 0.9822 0.9810 -0.0012  0.0028 2.00

% 546.1 29914 0.7 0.6962 0.6960 -0.0002  0.0028 2.00
Z 29381 0.5 0.5076 0.5070 -0.0006  0.0029 2.00
E 29360 1.0 1.0221 1.0202 -0.0019  0.0028 2.00
a 590.0 29914 0.7 0.7238 0.7230 -0.0008  0.0029 2.00
£ 29331 0.5 0.5364 0.5360 -0.0004  0.0031 2.00
E 29360 1.0 0.9751 0.9732 -0.0019  0.0028 2.00
635.0 29914 0.7 0.6912 0.6902 -0.0010  0.0029 2.00

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

Material Wavelength Solution Certified UUC* Reading Error Uncertainty k
(nm) {mg/l) Absorbance (A) Absorbance (A) (A) + (A) Factor

§ 20 0.2436 0.2419 -0.0017  0.0101 2.00
§ 40 0.4905 0.4855 -0.0050  0.0115 2.00
b 235.0 60 0.7453 0.7388 -0.0065  0.0067 2.00
g 30 0.9920 0.9839 -0.0081 0.0071 2.00
E 100 1.2487 1.2414 -0.0073  0.0073 2.00

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm

Resolution of Photometric Mode  0.0001 A ___Stray Light** UUC* Reading at 220 nm
Parameter Setting Transimission T(%) Absorbance(A)
Measurement Mode Wavelength, Absorbance 0.0107 3.9886
Wavelength Scan 1100 nm-190 nm **Specific Acceptance ;

Scanning Speed 7.5 nm/min Transmission < 1.0 T(%), Absorbance = 2.0 A
Data Pitch 0.1 nm **Stray light not TISI Accredited

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

The reported uncertainty is based on a standard uncertainty mutiplied by a coverage facior £,
providing a level of confidence of approximately 95%

End of Calibration Certificate

QF-T812-04-4-020664
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Calibration Report

Non-Dispersive Infrared CO Analyzer

Dute & 04 May 2023 Brand : Model © d00E

No. Serinl No. 704
Calibrator (Dilution System)
Brand 1 APL Maodel : TOD
Last Cal. Date ¢ 08 September 2022 Seriul Mo, . 421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No : D196045
Certified Date : 16 April 2022 Expired Date T 18 Apnil 2024 Cylinder Cone. : 4,570 ppm

Calibrating Condition

Calibration Setting

Span Initial Reading (Before Adj. ), PPM Final Reading (After Adj.), PFM
Set Point Expected Concentration Analyzer Response 96Dt Analyzer Response

Zarn 0 0.10 = 0
CO Span 40.00 40.11 0.275 40.00

API Model 300E CO Analvzer Check List

Parameter Observed Yalue Units MNominal Range
Range 30 PPM 0-1000 ppm
Stability 0.10 PFM < 1 ppm With Zero Air
CO Measure 4013.9 mV 2500-4800 mVY
CO Reference 3947.7 mV 2500-4800 mV
Measure /Reference Ratio 1.179 1.1-1.3 W /Zero Air
Sample Pressure 48.7 In-Hg-A ~2" < Ambient Absolute Pressure
Sumple Flow BOS CC/Min 800 = 10%
Sample Temperature 48.3 i 48 £ 4
Bench Temperature 48.0 c 48 + 2
Wheel Temperature 68.2 G 68 + 2
Box Temperature 30.8 ; Ambient Temp + 7 = 10
Photo-Drive 3038.9 mV 250 mV w0 4750 mV
Slope 10T 1.0 £ 0.3

Offser 0.2 = 0zx03
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Calibration Report
Non-Dispersive Infrared CO Analyzer
Date : | 04 May 2023 I Brand : Muodel

Serial No.

Calibrator (Dilution System)

Brand 1 API Model 700
Last Cal. Date © 06 September 2022 Serial Mo, 421
Reference Standard Gas
Standard Gus i Carbon Monoxide (CO) Cylinder No. D196045

Certified Date 16 April 2022

[

Expired Date

15 Apnl 2024

Cylinder Cone.

4,570 ppm

Calibrating Condition

mmbar

Pressure 1011

Temp.

% RH

Calibration Setting

Span Initial Reading (Before Adj.), PPM Final Reading (After Adj.), PFM
Set Point Expected Concentration Analyzer Response 3% Dif Analyzer Response
Lero 0 0.11 - 0
CO Span 4000 40.09 40.00
APl Model 300E CO Analyzer Check List
Parmmeter Observed Value Units Nominal Range
a2l FEM 0-1CG00 ppm

Stability 0.10 PPM < 1 ppm With Zere Air
CO Measure 4018.1 mv 2500-4800 mV
CO Reference 3948.8 mV 2500-4800 mV
Measure/Reference Ratic 1.180 1.1-1.3 WrZero Air
Sample Pressure 28.6 In-Hg-A ~2" < Ambient Absolute Pressure
Sample Flow B14 CC/Mir 800 £ 10%
Sample Temperature 48.3 p: 48 = 4
Bench Temperature 4B8.1 C 48 = 2
Wheel Temperature 68.4 'C 68 + 2
Box Temperature 30.8 C Ambient Temp + 7 £ 10
Photo-Drive 3034.5 mV 250 mV to 4750 mV
Slope 1.017 - 1.0+03
Offset 0+03
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WO0-01981290/2023 WO0-01981290/2023
PerkinElmer’ , >
MAINTENANCE AND TEST CERTIFICATE MODEL PerkinElme:
OPTIMA 53000V MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: January 11, 2023
Recommendation Recertification SERIAL NUMBER  077C7042401 DATE TESTED January 11, 2023
Address : 7 Soi PhaITolyothm 24 Eeno?ﬁ' fon Due: : 116 _— Months 1. MECHANICAL CHECKS
Paholyothin Road ecertrica |on. X ue: July 11, A. Inspect and clean all fans and filters.
Jompol Chatuchak, Bangkok 1090 Date Last Certified: July 11, 2022
User Name: K.Phenpha Viphasthawat Visit Number: 202 B. Inspect and replace as necessary, all torch components including the RF coil.
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 206 C. Inspect all tubing for sign of clacking or leaking.
Fax: 02-513-4221 PerkinElmer Fax: 02-318-5597 D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.
F. Clean the exterior of the instrument.
CONFIGURATION TESTED ACCESSORIES/COMPONENT 2. OPTICAL CHECKS
NOT INCLUDED A. Inspect and clean all optical components.
MODEL SERIAL NUMBER B. As regiured, check and replace all purgefilters.
OPTIMA 5300DV 077C7042401
C. Recheck optical alignment.
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION 3. COOLING SYSTEM CHECKS
|PV Methods A. Perform preventive maintenance on chiller.
B. Flush out the chiller every year. N/A
TEST STANDARD USED PART NUMBER EXPIRATION DATE 4. PERFORMANCE CHECKS
Multielement Standard N069-1579 May 30, 2023 ) _
Wavecal Solution N058-2152 February 28, 2023 A. Torch View Alignment.
VIS Wavecal solution N930-2946 August 30, 2023 B. Wavelength Calibration.
Instrument Cal. STD4 N930-0221 November 30, 2023
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2% HNO3
10 % HNO3
Page 1 of 4
Page 2 of 4

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

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

MAINTENANCE AND TEST CERTIFICATE MODEL

WO-01981290/2023

OPTIMA 5300DV
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 (IB X 500)/(1S-1B) Cd 226.502 nm <150 ppb 58.36
BEC : Radial (1B X 1000)/(1S-1B) Mn 257.610 nm <45 ppb 104142.80
Page 3 of 4

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

WO-01981290/2023

| Ba

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: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 warra

Authorized Representative

Page 4 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310
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PinAAcle 900T Preventive Maintenance (PM)

Component List

Company Name: SPS CONSULTING SERVICE CO.LTD.
Address
. 7 SOl PHAHOLYOTHIN 24,PHAHOLYOTHIN RD. JOMPOL,CHATUCHAK, BANC
(Instrument Location):
Serial Number: PTCS14111103 PM Number: 12
(i N K. PHENPHA Telephone Number: 083-926-9252
(if applicable):
Customer Support K. DUANG Service Order WO-02044564
Engineer Name: Number:
Date PM Performed: 06-Jan-2023 Next PM Due Date: 06-Jul-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370143 Rev.9 A January 2018 -
v PerkinElimer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900T 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 or calibration, including a current back-up of system software and/or
data files. The completed document 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 © 2013 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.

Component / Specific Model Serial # Configuration Notes
AS900 AS9514B1002 WINLAB 32
Parts Lists
Parts Included with the PM
Part Number
Description uanti
(if applicable) o S
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) 2
N9301714 Replacement Acetylene Filter Cartridge 1
TH001022 Replacement Air Filter Cartridge 2
Additional Reagents and Standards Required for PM
Part Number - Expired
D it i Batch/Lot #
(if applicable) L 2l / Date (Mm/yY)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
N9300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

IP'mAAcle 900T Preventive Maintenance (PM)
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Part Number I q irati
N N Description Quantity Batch/Lot # Expiration
(if applicable) Date (Mm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
IPinAAcle 900T Preventive Maintenance (PM) Page 2 of 9 I




Additional Tools Required for PM

Part Number

(if applicable) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MG0-252
N1013002 1.0A Neutral density filter 1 MG2-358

ofillgg%if)zzg Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

IPinAAcle 900T Preventive Maintenance (PM)
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Procedure Checklist

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

1. General:

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

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

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥/ Inspect and clean all fans and filters. Replace filters if necessary

v Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

¥ Clean exterior of the instrument.

3.1 Flame Technique

¥ Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥1 Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

Vi Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

v Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

v Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the
pads are missing replace the THGA furnace or replace the insulator pads on the furnace.

¥ Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥l Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow
Test Probe as described in the Service Manual. Correct if necessary.

¥1 Check furnace open/close function.

[l Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

¥1 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

/) Check the water level/quality in the recirculation (if applicable). Add distilled water if
necessary.

¥ Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

I PinAAcle 900T Preventive Maintenance (PM) Page 4 of 9 I
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5.

6.

7.

¥ Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

1 Perform an auto sampler check valve test as described in the Service Manual.

W Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics
as described in the Service Manual.

¥ Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if

necessary.

Electrical:

@1 Inspect PC boards. Clean if necessary.

7 Carefully check all internal and external cable connections.

Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.

Optics:

4 Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.

Inspect and clean the GFTV camera lens, if needed.
#1 Inspect optics. Clean or replace if necessary,

Gasses:

L4 Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.

4 Verify that the air filter element is dry. Replace if necessary.
Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Burner Head Sensor Choosmg_ Nitrous _OXIde as the oxidant Active Passed

should trigger an interlock shuts down
I PinAAcle 900T Preventive Maintenance (PM) Page 5 0f 9 I

8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

Description: Ensures that the detector is linear in the Visible Range.

oy Certificate Value
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 A ND Filter + 5% from Cert. 0.9798 0.1982 Passed
0.2 A ND Filter + 5% from Cert. 0.2042 0.9942 Passed
8.2 Baseline Noise at 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
Parameter Specification Results Pass/Fail
Standard Deviation £0.010 0.0014 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation S 0.0001 Passed

8.4 D, Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Parameter

Specification

Results

Pass/Fail

Standard Deviation

<0.010

0.0083

Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise.

Parameter Specification Results Pass/Fail
Standard Deviation £0Eg 0.0002 Passed
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8.6 AA-BG Baseline Noise with Arsenic

Description: Ensures that background correction does not produce excessive noise at a low

wavelength.
Parameter Specification Results Pass/Fail
Standard Deviation £0.005 0.0021 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail

5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3281 Passed
9. After PM Performance tests [THGA]:
9.1 Furnace Gas Flows
Description: Ensures the flow rates are within specification.
Parameter Specification Test Results Pass/Fail
Internal Flow Rate 250 mL/min % 25 mL/min 255 Passed
External Flow Rate 100 mL/min * 10 mL/min 105 Passed
9.2 Chromium Baseline Noise
Description: Signal to noise check.
Parameter Specification Results Pass/Fail
Baseline Noise <0.005 Abs. 0.0000 Passed
Standard Deviation SO0 0.0002 Passed

9.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results <7.0 pg/0.0044 A-s 57 Passed
Precision <20% 0.74 Passed

I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I

9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and
check the Zeeman Ratio.

Parameter Specification izl Pass/Fail
Cu my Result <16.5 pg/0.0044 A-s 123 Passed
Zeeman Ratio W52 0.54 Passed

10. Review:

¥l 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.
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Additional Comments

Additional Comments Regarding the PM

_ Atomic Signal (Peak area )
Zeeman Ratio ~ Atomic Signal (Peak area) + Background Signal (Peak area)

0.1855

0.1855+0.1563

REPLACE PM KIT

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T
have been completed.

This PinAAcle 900T Passes ¥1 Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Date:
06-Jan-2023

(DD-MMM-YYYY)

Date:
06-Jan-2023

(DD-MMM-YYYY)

Authorized PerkinElmer Representative:

Authorized Customer Representative:
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Electronic Signature
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THAI UNIQUE CO., LTD.

=
II.' 80-82 nuuilsznfuflae wvramnayumwany Luawssuas nzamwe 10200
80-82 Prachathipatai Rd.,, Bangkhunphrom, Pranakormn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawau@thaiunique.com, Website : www thaiunique.com

GAS CHROMATOGRAPH TEST CERTIFICATION

Centificate No, @ SV0822/20530
Instrument Type : GC

Model : CP-3800

Serial Number : 00734

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

Address ; 7 Phahonyothin Soi 24 Phahonyathin Rd. Ladyao Chatuchak Bangkok 10900

Date : 10/08/2022

ELECTRONIC TEST

cPU Mrass O paiL
LCD TEST & pass O earL
VENT TEST M pass O FaiL
KEY ECHO TEST M pass O FarL
DESTRUCTION RAM TEST M pass EONT
RUN CHROMATOGRAM TEST
DETECTOR :  Flume lonization Detector ( FID Channel Front)
INJECTOR :  Capillary Injector Model 1079
GC CONDITION:
Column 80°C hold | min., rate 20 *C/min. to 200 °C held Lmin.
Injector 220°C
Detector 300°C
Column flow 5 mL/min
Makeup flow 25 mL/min
Adr flow 300 mL/min
Hydrogen flow 30 mL/min

Column:Capillary Column CPsil 5CB0.25IDx 15 M

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

SENSITIVITY TEST: C15.( Arcacount )= 118,103 Counts,

<Ay
>“IPg 12

VARIAN

SERVICE DEPARTMENT
FR-SV-029 Rev. 04

E——a 5N Ineglia 1@ THAT UNIQUE CO., LTD.

l' 80-82 pundszandlae wwransunanyg tuanszuas ngamny 10200
80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakomn, Bangkok 10200
Tel. 0-2628-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawat@thaiunique.com, Website : www.thaiunique.com

Detector Sensitivity ( FID )

Detector Response l Result Specification
Baseline Noise (uV) 2,94 = 50

Baseline Drift (%) 0.18 = 1

Sensitivity ( S/N for C15) | 4,000 > 1,024
Temperature Specification

a Temperature Set Result Specification

B Column Oven (" C) 80 80 +5

Injector (" C) 220 20 +5

Detector (* C) 300 300 +5

Incubator (* C) I 60 N/A £5

Relative Standard Deviation % ( % RSD)

[
| Checkout Procedure Result Specification
Area C15 (%) 1.68 =5
| Retention Time C15( %) 0.01 < 05
APPROVAL :

Signature:

Engineer : J\l
Date : 10/08/2022 Z, U;“
Wi S
Ap
TS 22
VARIAN

SERVICE DEPARTMENT
FR-5V-029 Rev, 04
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Results Integrated System Testing

Checkout Procedure 1D

Detector Position

Inlet Type 079 Injector
C15 Area 1 l

C15 Area 2 119,182
C15 Area 3 117,982
Cl5Aread 118,589
Cl5Area s 117,592

C15 Area Ay

*%RSD(<5

1€ precis specification should be less than 2.0 RSD =*{ Relative St ction and
0 S Manual ingections. To caleulnte the *.RSD, se the C pe
Relative Standard Deviation is the sta e ave i by 1001}

Yo RSD =1 std.dev /uvg ) * 100

0

Tel. 0-2¢

D191-6, 0-2

- u =4 e o
UIEN L‘I"If]g‘l»l.ﬂ 1IN THAI UNIQUE CO., LTD.
80-82 auudszndiflae uw AU Y UAHINH VAW ISUAS |1'{\JL;'I\‘1'|_“'|:““

Bangkhunphrom, Pranakom, Bangkok 10200

80-82 Prachathipatai R

wr, Wehsite @ www. thaiuniqu

haiumnic

. Fax. -2 thaws

Results Integrated System Testing

Checkout Procedure 1y

Detector Position Front
Inlet Type 7% Inject |
CISRT 1 4.048 |
CISRT2 4.048 :
CISRT3 1048
CISRT4 M8
CISRTS ME

CI5 RT Average 1000

* % RSD{<0.5%) 0.0

ecision specification

than 0.3 Yo for Manua

of the five ( 5

) for an Auto sy

mpler injection and

'ARIAN SERVICE DEPARTMI
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CAL

10N LABORATORY Co.,

CALIBRATION LABORATORY Co0.,LTD. i

CLC NSCTISETIS 17028 CLC NC-TINITIS 1728
Accreditel CALIBRATION 00gy Acoredited CALIRATION #059
CLe 1mo/EC 1708 L

BOSIES 17030

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER NOMENCLATURE : DIGITAL THERMOHYGRO METER

ITHERMAL ENVIRONMENT MONITOR] ITHERMAL ENVIRONMENT MONITOR]

MANUFACTURER : M MANUFACTURER : am
MODEL / TYPE QUESTemp®34 MODEL / TYPE : QUESTemp®34
SERIAL NO. : TEN040005 SERIAL NO. TEN040005
CLID. NO. 231802516 DATE OF CALIBRATION : 02 September 2022
JOB CONTROL NO. ; 220901088340

CUSTOMER  : S.P.S. CONSULTING SERVICE CO.,LTD. ENVIRONMENT CONDITIONS :

7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL, Temperature : @t Relative Humidity : (55E 10) vrH

CHATUCHAK, BANGKOK 10200
PROCEDURE USED :

DATE OF RECEIVED : 01 September 2022 DATE OF ISSUED : 07 September 2022 This instrument was calibrated under procedure No. WI-305-74, The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

Repart of calibration sereenlng must not be taken in part. Except complete. Without the appraval of ihe Calibration Laboratory Co., Lid,

REFERENCE STANDARD USED :

Calibrated By : Tanawan Seenam-Ngoen Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,

Temperature & Humidity Chamber, PGC Model 9141-51 16 5/N, 1304261.

TRACEABILITY :
I'he measurements are iroceable o Intemational System of Units {(S1) , through Thunder Scientific Corporation

Centificate No. 19944, Due Date 26 January 2023,

Approved By :
Authonized Signatory UNCERTAINTY :
07 September 2022 The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

- - . ’ & bovichas Fag =7 00 which far 2 = e o " ’ o e y
This Calibration Cerfificate documents the traceability to national standards, which realize the units of measurement oecording to by the coverage factor k= 2,00 which for a normal distribution corresponds 10 a coverage probability of approximately 95 %.

the Internations] System of Units ( 51) [t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22088340 Certifieate No, Q22088340

F3-011-04/01-12 page 1 of 3 F3-011-04/01-12 page 2of 3
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CLC

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT

RESULTS : { X ) without adjustment {

) adjustment

T'he table in the following gives the calibration results and associated measurement uncertaintics of the
EE

measuring digital thermohvgro meter [thermal environment monitor]

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

Test point Actual Temperature DU Reading Correction Ungertainty
%e) (%g) (%) {*e) +(%)
0.0 30.01 30.0 101
350 3500 35.0 .00 (.40
0.0 40.02 40.0 +0.02

2. CORRECTION OF TEMPERATURE : DRY

T'est point

o

Actual Temperature

&

DLUC Reading

o

Correetion

o

Uneertainty

(°cy (°cy (°c (7c) *(°C)
30.0 30.01 29.8 +0.21

35.0 315.00 348 +0.20 0.40
40.0 40.02 19.8 +0,22

3. CORRECTION OF TEMPERATURE : GLOBE BULB

Test point

Actual Temperature

DUC Reading

Correction

Uncertainty

(Gl o) (%) £28) ( +(%¢)
300 30.01 30.0 +0.01

35.0 35.00 5.0 0.00 0.40
40.0 40.02 40.0 .02

Note. The Scope of Accredited TISI Cenificate No, 19C087/0655 Issue | Page 36 ol 111

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certilicate No. (22088340

F3-011-04/01-12

page 3 of 3 EI
[=]

i

#im

Certificate of Calibration

Certificate Number SPR23

Customer 3.P.S. CONSULTING SERVICE CO., LTD

., Jompol, Chatuc

zholyothin 24 Phaholyothin R

Bangkok 1

Equipment Name

Manufacturer

Model

Serial Number
1D. Number T RDE

Environmental Conditions

Ambient Temperature -2 g FR Received Date 30 Mar 2023
Relative Humidity 5 T15% Calibration Date

Location of Calibration ! InLab Recommend Due Date 31 Mar 2024
Calibration Procedure SP-CPT-04-13 Date of Issue 01 Apr 2

Method of Calibration

& above instrument was

requirament of usad to perform

bratiol 8 cert ute, Natural physical constants,

fied by to NIST or equivalent, National metrology inst

dards, Tha result rg ¢ orly to the calibration of the itam described above as

rif the item pass and fall callbration when the results

neads

bration certlficate = not be

Calibrated by Approved by

SP-FM-04-15 rav.0
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Calibration Report o Result of Calibration
b Certificate Number :  SPR23030505-5 Page :2 of 3 E Certificate No.:  SPR23030505-5 Page : 3 of 8
_ 3 Temperature Accuracy In the Measurement. (WET) Unit : "C
=

: Reference Standards 2 Tamperature Standard Uuc Efiair Uncertainty

' Equipment Name Model Serial No. | Certificate No. | Due. Date % Setting Reading Reading (%)
= =
::::- Humidity Chamber TH-805 NIA SPR23010480-5 | 22 Feb 2024 5_ 30.0 30.013 200 -0.113 0.50
== e e =
“:_“ THERMO-HYGROMETER 50204 A4TO4E QR23-M176 26 Jan 2024 = 35.0 35.010 34.9 -0.110 0.50
- 40.0 40.015 389 -:115 0.50
? Traceability =
E This certification is traceable to the International System of Unit maintained &t : '; Temperature Accuracy in the Measurement. (DRY) Unit: *C
! SP Metrology - SP Mstrology system (Thailand) Co.Ltd. ?
& i 3 Temperature Standard uuc Errar Uncertainty
= Quality Reborn Co., Ltd i Satting Reading Reading 2 ==
= -
= n
S ‘a 30.0 30.013 29.9 -0.113 0.50
B ;_— 35.0 35.010 34.9 -0.110 0.50
£ -
= E__ 40,0 40.015 38.9 -0:115 0.50
= = Temperature Accuracy In the Measurement, (GLOBE) Unit: *C
) Temparatura Standard uuc Errar Uncertainty
s Setting Reading Reading i G
] 30.0 30.013 29.8 -0,213 0.50
n R
__ 2 35.0 35.010 34.8 -0.210 0.50
o 40.0 40,015 39.8 -0.215 0.50
. =.
£ 3

Mote:

The resull of calibration was found accurate as show on date and place of calibration only.

2 MMM

=
=
2
=
=

This Certificate is not certified for any commercial transaction.

Mezsurament Uncertainty
= The reported uncertainty of measurement is the expanded uncertainty cbtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing & level of confidence approximately 95%.
- End of Certificate -

WO MLREDRs NG

SP-FM-04-15 rev.0 SP-FM-04-15 BEV.0



CALIBRATION LABORATORY CO.,LTD.

R t Manukit 29 Yaek 4, Praser It Rd.. Lacghea aktk 10230

21011
= 3 Tal F o
CLC
Acerodited
CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE : DIGITAL THERMOHYGRO METER
[THERMAL ENVIRONMENT MONITOR]
MANUFACTURER : METROSONICS
MODEL / TYPE t hs-32
SERITAL NO. i MCDO070028
CLID. NO. : 231802275
JOB CONTROL NO. z 220901088338
CUSTOMER S.P.S. CONSULTING SERVICE CO., LTD.

7 801 PHAHOLYOTHIN 24 ROAD,, JOMPOL,

CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 01 September 2022 DATE OF ISSUED : 07 September 2022

Report of calibration screening must not be taken in part, Except complete. Without the approval of the Calibration Laboratery Co., Lid,

Calibrated By : Tanawan Seenam-Ngoen

Calibration Engineer

Approved By :

Authorized Signatory

07 September 2022

This Calibration Certificote documents the traceability to national standards, which realize the units of messurement according to

the International System of Linits { S1)

Certificate No. Q22088338

F3-011-04/01-12 page 1 of 3

CALIBRATION LABORATORY

1011 aak 4. Pr

REPORT OF CALIBRATION

NOMENCLATURE : DIGITAL THERMOHYGRO METER

[THERMAL ENVIRONMENT MONITOR]|

MANUFACTURER : METROSONICS
MODEL/ TYPE r hs-32

SERIAL NO. : MCDO070028

DATE OF CALIBRATION 2 02 September 2022

ENVIRONMENT CONDITIONS :

Temperature : @2t 9% Relative Humidity : (55 10) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. W1-305-74. The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602

Temperature & Humidity Chamber, PGC Model @141-5116 5/MN. 1304261

TRACEABILITY :
The measurements are traceable o International System of Units (S1) , through Thunder Scientific Corporation.

Certificate No. 19944, Due Date 26 Janoary 2023.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %o.

It ins been evalvated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22088338

F3-011-04/01-12 page 2of 3
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CALIBRATION LABORATORY Co.,

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment (

The t

measuring digital thermohvgro meter [thermal enviromment monitor].

CALIBRATION DATA

1. CORRECTION OF TEMPERATURE : WET

) adjustment

1D

NS

le in the following gives the calibration results and associated measurement uncentainties of the

¥y METROLOGY S

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (e (Gadl oo (" ey (%)
0.0 30.01 30.0 -+H0.01
350 35.00 35.0 0.00 0.40
40,0 40.02 40.0 +0.02
2. CORRECTION OF TEMPERATURE : DRY
Test point Actual Temperature DUC Reading Correction Uncertainty
(°cy ("c) (°cy (°c) (%)
30.0 30.01 29.8 +0.21
35.0 35.00 348 +0.20 0.40
40.0 4002 39.8 (.22
3. CORRECTION OF TEMPERATURE : GLOBE BULB
['est point Actual Temperature DUC Reading Correction Uncertainty
ey (") (ldle) (falod) o i o
300 0.0 9.5 +0.51
35.0 35.00 345 +0.50 040
40.0 A0.02 39.5 +0.52

Note, The Scope of Accredited TISI Certificate No, |9CO87/0655

This report is valid for the above stated instrument/s only.

##f End of Certificate ###

Certificate No, Q22088338

F3-011-04/01-12

Issuc | Page 36 of 111

page 3 of 3

STEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number 5

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

ithin Road., Jompal, Chatuchak,

Equipment Name Area Heat Stress Manitar

Manufacturer © Quest Technol

Model QUESTen

Serial Number + TPEOS

1D, Number ROT

Environmental Conditions

Ambient Temperature 2°C Received Date Mar 2

Relative Humidity Calibration Date t 31 Mar 20

Location of Calibration In

Recommend Due Date D3

Calibration Procedure SP-CPT-04- Date of |ssue

Method of Calibration

alibration

in compliance with the

pe

include the uncertairti nd the customer must determing if the

All calioration serformed within manufacture's speci all not be

reproduced except in full without written approval

Calibrated by Approved by

Authorized Signalory
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@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD. @ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
: afan
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.= ACCRAEDITED

o

)

3 et clmaneiee . . Wl Shlamiion
Calibration Report *“"“" Result of Calibration ks
& Certificate Number @ SPR23030505-6 Page :2 of 3 = Certificate No. :  SPR23030505-8 Page : 3 0f 3
:' _E_ Temperature Accuracy in the Measurement. (WET) Unit : °C
= =
5 Reference Standards 5 Temperature Standard uue o Uncertainty
5 Equipment Name Model Serial No. Certificate No. | Due. Date @ Setting feading Aeading (£)
._—_"._ J '.i
5 Hurmidity Chamber TH-805 N/A SPR23010480-5 | 22 Feb 2024 5 0.0 0,014 S04 0.487 0.50
E THERMO-HYGROMETER 50204 A4T046 QR23-0176 26 Jan 2024 ‘;1— 35.0 35.010 35.4 0.390 0.50
= e
ra 40.0 40.015 40.4 0.385 0.50
X Traceability 5
5 This certification is traceable to the International System of Unit maintained at : E Temperature Accuracy in the Maasurament. (DRY) Unit: °¢
= SP Metrology - SP Metrology system (Thalland) Co.Ltd =
= _ = Temperature Standard uuc rr Uncertainty
7z Quality Rebom Co., Ltd T, Setting Reading Reading of (+)
c o 30.0 80.013 30.3 0.287 0.50
; 35.0 35.010 353 0.290 0.50
:;_& 40.0 40.015 40.3 0.285 0.50
j=
= = Temperature Accuracy in the Measuremeant. (GLOBE) Unit: °C
:_? 7 Temperature Standard uuc Errar Uneertainty
o Setting Reading Reading s {+
:‘:'_' . 30.0 30.013 30.3 0.287 0.50
5 ] 35.0 35.010 35.3 0.290 0.50
- 40.0 40.015 40.3 0.285 0.50
=
S S Note:
: _E' The result of callbration was found accurate as show on date and place of callbration only.
'; This Certificate is not certified for any commercial transaction.
= E}
=
Z
e Measurement Uncertainty

The reperted uncertainty of measurament is the expanded uncerainly obitained by multiplying the
standard uncertainty with the coverage factor k = 2. providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 rev.0
SP-FM-04-15 REV.0



CALIBRATION LABORATORY CO.,LTD.

H10-11,14,55 5 Ak vYaek Manukit ik

02-578
CLC

Aceredited
BSOS 170N L

CLC

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR
NOMENCLATURE : DIGITAL THERMOHYGRO METER NOMENCLATURE DIGITAL THERMOHYGRO METER

(THERMAL ENVIRONMENT MONITOR) (THERMAL ENVIRONMENT MONITOR)

MANUFACTURER . M MANUFACTURER § M
MODEL / TYPE : QUESTemp®36 MODEL / TYPE ' QUESTemp36
SERIAL NO. . TKE060012 SERIAL NO. : TKE0G0012
CLID. NO. © 231901875 DATE OF CALIBRATION : 02 September 2022
JOB CONTROL NO. © 220901088341

CUSTOMER - §.P.S. CONSULTING SERVICE CO., LTD. ENVIRONMENT CONDITIONS :

7 SOI PHAHOLYOTHIN 24 ROAD., JOMPOL, Temperature : ll.‘i 2)°C Relative Humidity : (55F 10) %RH

CHATUCHAK, BANGKOK 10900
PROCEDURE USED :

DATE OF RECEIVED ; 01 September 2022 DATE OF ISSUED : 07 September 2022 This instrument was calibrated under procedure No. WI-305-74. The calibration was performed by using

Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Ca., Lid

Repart of calibration screening must not be talken in purt. Except complete. Without the approval of the Calibration Laboratory Co., Lid,

REFERENCE STANDARD USED :

Calibrated By : Tanawan Seenam-Ngoen Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 44602,

Femperature & Humidity Chamber, PGC Model 9141-51 16 S/N, 1304261

Calibration Engineer

TRACEABILITY :
The measurements are traceable to Intermational System of Units (SI) , through Thunder Scientific Comporation.

Certificate No. 19944, Due Date 26 January 2023

Approved By :

Authonzed Sigun tory UNCERTAINTY :
07 September 2022 The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution carresponds to a coverage probability of approximately 95 %

This Calibration Certificate documents the traceability to national standards, which realize the units af measurement nceording to

the International System of Units ( 81) It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22088341 Certificate No, Q22088341
E3-011-04/01-12 page | of 3 F3-011-04/01-12 page 2 6f 3
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CALIBRATION LAB(

Tel, 02-5

CLC

Acoredited
MOSIEC 1TOus

| Fax: 02-578-2672

sarl Manukit 22 Yaek 4

JRATORY C

Lad

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X ) without adjustment (

I'he table in the following gives the ¢

measuring digital thermohygro meter {thermal environment monitor).
CALIBRATION DATA
1. CORRECTION OF TEMPERATURE : WET

s cal-abomlary com  E-mall selefica

B L1

D.

) adjustment

[

alibration results and associated measurement uncertaintics of the

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) [l =2 *(°c)
30.0 3001 300 +0.01
35 35.00 35.0 0.00 0.40
40.0 40,02 40.0 .02

2. CORRECTION OF TEMPERATURE : DRY

Test poant

Actual Temperature

DUC Reading

Correction

Uncertainty

°c) (°c) (*) (°c) £(°0)
30.0 30.01 0.7 H).3 1

iso 35.00 34.7 +H).30 .44
40.0 40.02 9.7 0.32

3. CORRECTION OF TEMPERATURE : GLOBE BULB

Test point

a

Actunl Tempernture

o

DUC Reading

Correction

Uncertainty

LI o8 | L) a7 | (* &) +%)
0.0 30.01 29.8 +0.21
35.0 35.00 348 +0.20 .40
40.0 40,02 3o +H).22

Note. The Scope of Accredited TISI Certificate No, 19CO87/0655 1ssue | Page 36 of 111

This report is valid for the above stated instrument's only.

### End of Certificate #ii#

Certificate No, Q22088341

F3-011-04/01-12

Bt

age 3 of 3
pag Egg
(=l

Certificate of Calibration

Certificate Number Page aof 3
Customer
7 Soi Phaholyathin 24 Phaholyethin Read., Jon Chatuchak,
Bangkok 1
Equipment Name © Area Heat Strass Monitor
Manufacturer Quest Technolegles
Model QUESTemp 32

Serial Number

TPEO70001
ID. Number

Environmental Conditions

Ambient Temperature Received Date 30 Mar 2023

Relative Humidity : B0% T Calibration Date 31 Mar 2023

Location of Calibration Recommend Due Date

Calibration Procedure Date of Issue 01 Apr 2023

Method of Calibration

This certifies that the above instrumant was ¢ in camphance with the calibration system

ards used to perform

this calibration are certified by to NIST or equis , Mational metrology institute, Natural physical constants,
Iy only to the calibration of the item descrbed above as

fz

consensus standards. The result reported herelin ap|

P

3il calibration when the results

received.Our d 1er if the item pass

include the uncerai

All calibratlons are performed within manufacture's specifications. The calibration certificate shall ne

reproduced except in full without writien approval of SP Metralogy System (Thailand)

Calibrated by Approved by

Authorized Signatory
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Calibration Report

Certificate Number @ SPR23030505-8 Page :2 of 3 D Certificate No. : SPRZ3030505-8 Page: 3 af 3
S Temperature Accuracy in the Measuremant, (WET) Unit: *C
Reference Standards 5 Temperature Standard uue o Unicertainty
Equipment Name Model Serial No. Certificate No. | Due. Date k% Settlng Reading Reading (£)
Humidity Chamber TH-805 NIA SPR23010480-5 | 22 Feb 2024 ; 30.0 30.013 30.0 -0.013 0.50
THERMO-HYGROMETER 50204 A4TD4B QR23-0176 | 26 Jan 2024 :—‘ 35.0 a5 010 35.0 ~0.010 0.50
(= 40.0 40.015 40.0 -0.015 0.50
Traceability é
= This ceriification is traceable to the International System of Unit maintained at : S Temperature Accuracy in the Measurement. (DRY) Unit - "G
= logy - . system (Thalland) Co.Ltd. =
g SP Metrology - SP Metrology system (Thalland) Co 2 Terisakis P—— uug . Uricertairity
= Quality Rebom Co., Ltd = Setting Reading Reading ! (+)
S 30.0 30,013 30.0 -0.013 0.50
0 — 35.0 35.010 35.0 -0.010 0.50
2 = 40.0 40.015 40.0 -0.015 0.50
: ; Temperature Accuracy in the Measurement. (GLOBE) Unit : *C
8 Temperature Standard uuc Errer Uncertainty
5 Setting Reading Reading ()
f_ 30,0 30.0013 30.1 0,087 0.50
3 35.0 35,010 35.1 0.080 0.50
> o 40.0 40,015 40.1 0.085 0.50
2
Note:

The result of callbration was found accurate as show on date and place of calibration only.

This Certificate is not cartified for any commercial transaction.

BE MMM

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtainad by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.

[ =
o
o
=
<

End of Certificate —

wod

SP-FM-04-15 rev.0 SP-FM-04-15 REV.0



HLIBRHIO\J LlHUR\TURl Co., LTD.

k 4, Prasart Manukit Rd.. Ladphreo, Bangkok 10230

210-11,14 rl Manukil 29 Yaek 4, Prasert Manukit R

Tel. 02-578-0353-4 Fax: 02-578-2672

CLC NSC-TISIVTIS | 7028 CLC NACTISE-TIS | 7028
Accredltad CALIRRATION (ns Accrodited CALIRRATION 0153
IBO/EG 170as Le WO/ 17035 =

CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

FOR FOR

NOMENCLATURE : DIGITAL THERMOHYGRO METER NOMENCLATURE i DIGITAL THERMOHYGRO METER
(THERMAL ENVIRONMENT MONITOR) (THERMAL ENVIRONMENT MONITOR)

MANUFACTURER E M MANUFACTURER ; M
MODEL / TYPE : QUESTemp® 46 MODEL / TYPE F QUESTemp® 46
SERIAL NO. 4 TSI010006 SERIAL NO. t TS1010006
CLID. NO. : 232000793 DATE OF CALIBRATION 3 05 May 2022
JOB CONTROL NO. - 220505044316
ENY P NT C NS :
CUSTOMER  : S.P.5. CONSULTING SERVICE CO.,LTD. AR AR (CAERLE U
3 - ; Temperature : (13i 1) °c Relative Humidity : (55 10) %RH
7801 PHAHOLYOTHIN 24 ROAD., JOMFPOL,
CHATUCHAK, BANGKOK 10900
PROCEDURE USED :

This instrument was calibrated under procedure No. WI-305-74. The calibration was performed by using

DATE OF RECEIVED : 05 May 2022 DATE OF ISSUED : 12 May 2022
Chilled Mirror Hygrometer and Temperature & Humidity Chamber which maintained by the Calibration Laboratory Cao., Ltd,

Report of calibration sereening must not be taken in part. Except complete, Without the appraval of the Calibration Labaratory Co., Ltd.

REFERENCE STANDARD USED :

Calibrated By : Oranut Kamchatphai Chilled Mirror Hygrometer, Edgetech Model Dew Master S/N. 36151

Calibration Engineer Temperature & Humidity Chamber, PGC Mode] 9141-5114 S/N.0802282.

TRACEABILITY :

The measurements are traceable to International System of Units (813, through Thunder Scientific Corporation.

CIIBRTI LUtV OO 1Y

Centificate No. 19317, Due Date 09 July 2022,

Approved By :
UNCERTAINTY :

Authorized Signatory
12 May 2022

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied

Lo by the coverage factor k = 2,00 which for a normal distribution corresponds to 2 coverage probability of approximately 95 %
This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to - RS A9 P ger ) pp 3 B
@ o BV, o VY y Ty ati F - | Inces - “alil 1 2 A-4/412 )2 i

the International System of Units { 81) 1t has been evaluated aceording to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)

Certifieate No. Q22044316 Certificate No. Q22044316
F3-011-04/01-12 page 1 of 3 F3-011-04/01-12

tciccalibration

hratian
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CALIBRATION LABORATORY CO.,LTD.

210-11.14, 55 Soi Prasert Manukit 26 Yaek 4, Prasert Manukit Rd., Ladphrao, Banghok 10230

Tel, 02-578-03534 Fax: 02-578-2672  www.cakBhoratory som  E-mall ssle@caiaboratory com

Accredited
RO/ 1Toan

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment

Vs,

= A
N i

NECTISITIS 170248
CALIRRATION DS
cLe

The table in the following gives the calibration results and associated measurement uncertainties of the

ing digital t} hygro mater (thermal environment monitor),
CALIBRATION DATA
*1. CORRECTION OF TEMPERATURE | WET |

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) ey (°c) (5 (%)
300 29.99 31.5 -1.51
350 35.01 365 -1.49 0.40
40.0 39.59 41.5 13

2. CORRECTION OF TEMPERATURE [ DRY |

Note. * means Calibrations marked " Not TISI Accredited " in this Certificate have been included for completeness.

Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (] (°c) (°c) (%)
300 29.99 30.1 -0.11
350 35.01 35.0 +0.01 0.40
40.0 39.99 40.1 -0.11
3. CORRECTION OF TEMPERATURE | GLOBE BULE |
Test point Actual Temperature DUC Reading Correction Uncertainty
(°c) (°c) (°c) (°c) £(°c)
300 29.99 30.1 -0.11
35.0 35.01 350 +0.01 0.40
40.0 39.59 39,6 +0.39
Note. The Scope of Aceredited TISI Certificate No. 19C087/0655 Issue | Page 36 of 111
This report is valid for the above stated instrument/s only,
#itt End of Certificate ###
Certificate No. Q22044316
F3-011-04/01-12 page 3 of 3

@cicaalibration



CALIBRATION [/\BURMUR) C[].,LTD

2/10-11,14, 55 Soi Prasert Manukit 28 Yaek 4,

Tel. 02-578-0353-

CLC

Acereditod
TR0 IRG 1TOan

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE LUX METER

MANUFACTURER EXTECH INSTRUMENTS
MODEL / TYPE : 407026
SERIAL NO. A.052323/A.052323 [LUX-RO7]
CLID. NO. 3 252201553

JOB CONTROL NO. 220704067252

CUSTOMER = S.P.5. CONSULTING SERVICE CQ., LTD.
7 501 PHAHOLYOTHIN 24 ROAD,,

JOMPOL, CHATUCHAK, BANGKOK 10900
DATE OF RECEIVED : 04 July 2022 DATE OF ISSUED : 18 July 2022

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By :

Authorized Signatory
18 July 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( 51)
Certificate No. Q22067252
F3-DI1-04.-;0I~|1 page lof 3

@ciccallbration

CALIBRATI[]N LAB[}RA’[DRY Cu., LTD.

12-578-0353-1 Fax: 02-5/8-p672  www cababorstory com  E-mailsal

CLC
Aceredited
mO/IEC 17O

REPORT OF CALIBRATION

FOR

NOMENCLATURE ; LUXMETER
MANUFACTURER EXTECH INSTRUMENTS
MODEL / TYPE 1 407026

SERIAL NO. A.052323/A.052323 [LUX-R07]

DATE OF CALIBRATION ! 12 July 2022

ENVIRONMENT CONDITIONS :

Temperature : (23 + 2) % Relative Humidity : {55:': 15) % RH
PROCEDURE USED :

This instrument was calibrated under procedure No, CLC-CPEE-18 by comparison with lluminance

Sensor which maintained by the Calibration Laboratory Co,, Lid,

REFERENCE STANDARD USED :

[uminanee Sensor, Bentham Model ORM400/DH400VL 8/N, 27710/1/27585/3,

TRACEABILITY :
The measurements are iraceable to International System of Units (81) , through Optical Test and Calibration Ltd.

Certificate No. 131916/ABU/1. Due Date 25 February 2023

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k= 2,00 which for a normal distribution eorresponds ta a coverage probability of approximately 95 %.

Ithas been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4402 M:2021)"

Certificate No. Q22067252
F3-011-04/01-12 page 2 of 3

(]85 =1

[ Ae:
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CALIBRATION LABORATORY CO., LTD. .

2110-11,14, 56 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230
Tel. 02-578-0353-4 Fax: 02-578-2672  www.calaboratory.com  E-mall:saled@eal-isboratory.com

Aceredited
Wo/BC 1Toan

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X) without adjustment ( ) adjustment

CAL N DAT
LUX METER RESULT
STD Applied ( lux ) DUC Reading ( lux ) Correction ( lux } Uncertainty 1 ( % of rdg. )

100 103 -3 1.3

200 206 -6 18

300 309 -9 4.7

1000 1028 28 47 ’
2000 2020 -20 49
3000 3040 -40 6

Mote. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 46 of 54

This report is valid for the above stated instrument/s only,

#t End of Certificate #i#

Certificate No. Q22067252

F3-011-04/01-12 page 3 of 3 E E'
[E1:

@clcealibration




FOUNDATION FOR INDUSTRIAL DEVELOPMENT i%%@;

,-\ ELECTRICAL AND ELECTRONICS INSTITUTE \\\‘\g,/"/
N/

: ‘ 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, idm@ ._
%“l—tlﬂw%ﬂlfﬂﬁﬁﬁ Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 tiflé':i;'gﬂigffg
lel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20220335EA
Operation No.: CP2022100023
Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RION

Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)

Serial No.: 00546401 (Meter), 152917 (Microphone), 46612 (Preamplifier)

ID No.: -

Customer: IRPC Public Company Limited.

Address: 299 Moo 5, Sukhumvit Rd., Tumbon Chungnern,

Amphor Muang, Rayong 21000
Received Date: 25 October 2022

Calibrated Date: 2 - 7 Novermber 2022
Issued Date: 16 November 2022

Calibrated by: Ms. Juntapern Kunhakom

Approved by:
Group Manager

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electranics Institute, Foundation for Industrial Development.
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220335HA
Calibration Report

Eguipment: Sound Level Meter
Manufacturer: RION
Model/Type: NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
Serial No.: 00546401 (Meter), 152917 (Microphane), 46612 (Preamplifier)
ID No.: =
Ambient Temperature: (234 2)°C
Relative Humidity: (50 +15) %
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calikration
1. Reference standards instrumert :-
Instrument Model Serial No. Cert. No Due Date
1)|Standard microphone 4180 2661000 AA-1020-22 14 June 2023
2)|Arbitrary Function Generator AFG2021 C010063 CK20220059EA 19 June 2023
3)|Programmable Attenuator PA5 2913 EF-0014-22 3 April 2023
4)|6.5 Digit precision multimete 8846A 9610014 CB20220223EA 14 November 2023
5)|Pressure humidity and CL1-P220024 17 March 2023
Temperature Transmitter e il CD20220164EA 24 July 2023
6)|Pressure humidity and CL1-P220029 31 March 2023
Temperature Transmitter PTusol F0640003 CD20220165EA 24 July 2023
: CB20220063EA 15 February 2023
T)|Performance Audio Analyze: Ug903B MY56510003 CK202200B0EA 8 September 2023

2. This result of calibration was feund accurate as shown on date and place of calibration only.
3, This certification is traceable ta the international system of unit maintained at :-
Reference standards instrurment for Acoustic function
- National Institute of Metrdbgy (Thailand)

Reference standards instr.

iment for

- National Institute of Metrdlogy (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

Electrical function

Function : 1. Indication at the-alibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.1 94.1 0.0 +1.0

Note : Absolute sensitivity was eg¢ablished by the use of the Sound Calibrator RION Type NC-74 S/N : 34536113,
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Certificate No.:

Equipment:
Manufacturer:
Model/Type:
Serial No.:

1D No.:

CP20220335EA

Ambient Temperature:

Relative Humidity:

Pressure:

Method of Calibration :-

IEC 61672-3:2013.

Calibration Report

Sound Level Meter
RION

NL-42 (Meter), UC-52 (Microphone), NH-24 (Preamplifier)
00546401 (Meter), 152917 (Microphone), 46612 (Preamplifier)

(23+2)°C
(50 +15)%
(101.3 + 1.5) kPa

Condition of this result of calibration

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2661000 AA-1020-22 14 June 2023
2)|Arbitrary Function Generator AFG2021 C010063 CK20220059EA 19 June 2023
3)|Programmable Attenuator PAS 2913 EF-0014-22 3 April 2023
4)]6.5 Digit precision multimeter 8846A 9610014 (CB20220223EA 14 November 2023
5)|Pressure humidity and ClL1-P220024 17 March 2023

PTU301 FO
Temperature Transmitter J% N CD20220164EA 24 July 2023
6)|Pressure humidity and CL1-P220029 31 March 2023
PTU301 FO640003
Temperature Transmitter 3 CD20220165EA 24 July 2023
. CB20220063EA 15 February 2023
7)|Performance Audio Analyzer Ug903B MY56510003 CK20220080EA § September 2023

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
94.1 94.1 0.0 +1.0

Note : Absolute sensitivity was established by the use of the Sound Calibrator RION Type NC-74 S/N : 34536113,
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220335EA

Calibration Report

Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

15.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 113
C-weighting 17.1
Z-weighting 23.2

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB.

e Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.7 0.7 0.8 +1.5
1000 0.2 0.2 0.2 +1.0
8000 -2.4 -2.3 -2.4 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

T Deviation from various Frequency Weighting Response Curve
C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)
63 0.0 -0.1 0.0 +2.0
125 0.0 -0.1 0.0 +1.5
250 0.0 -0.1 0.0 +1.5
500 0.0 0.0 0.0 +15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.1 0.1 0.0 5.0

Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 4.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
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ELECTRICAL AND ELECTRONICS INSTITUTE
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Certificate No.:

5.2 Time weighting at 1 kHz

CP20220335EA

Calibration Report

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Time Period to Reference Record SPL at Deviated value Aceaptance rlks
Apply Sienal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range

7.1 Level Linearity on the reference level ranee, Upper

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 2151
109.0 109.0 0.0 £1.1
114.0 114.0 0.0 i1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 411
130.0 130.0 0.0 +1.1
131.0 131.0 0.0 +1.1
132.0 132.0 0.0 1.1
133.0 133.0 0.0 +1.1
134.0 134.0 0.0 +1.1
135.0 135.0 0.0 +1.1
136.0 136.0 0.0 +1.1
137.0 137.0 0.0 #1.1

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

89.0 89.0 0.0 +1.1

84.0 84.0 0.0 .3

79.0 79.0 0.0 +1.1

74.0 74.0 0.0 +1.1

69.0 69.0 0.0 +1.1

64.0 64.0 0.0 #1.1

59.0 59.0 0.0 +1.1
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20220335EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower (Cont.)

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
54.0 54.0 0.0 +1.1
49.0 149.0 0.0 +1.1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 +1.1
34.0 33.8 -0.2 +1.1
29.0 28.9 -0.1 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Th (ms) value (dB) value (dB) (dB)
200 126.0 0.0 +1.0
Fast 2 109.0 0.0 +1.0:3-2.5
0.25 89.9 -0.1 +1.5;-5.0
Slow 200 119.6 0.0 +1.0
2 100.0 0.0 +1.0;-5.0
200 120.0 0.0 +1.0
LAE 2 100.0 0.0 +1.0;-25
0.25 90.9 -0.1 +1.5;-5.0

Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Campiste 125.4 125.2 -0.2 +3.0
cycle
FaiiE 124.4 124.1 -0.3 +2.0
half cycle
i 124.4 124.1 0.3 £2.0
half cycle
Function ; 10. Overload indication
== Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
139.5 139.6 0.1 +1.5
Page 5 of 6 F-CAL-005 Ed.1
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IELECTRACAL AND ELECTRONKS INSTITUTE

Certificate No.: CP20220335EA

Function : 11. High-Level Stability

Calibration Report

High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at ; i
Boly Sl Reference SPL Eorclusionof Fime Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 129.0 129.0 0.0 +0.3

Uncertainty of measurement

. Maximum-permitted uncertainty
. Uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz)
, 0.20
- Free-field sound pressure response level 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. The acceptance limit is far the deviated value.
2. Acceptance limits was IEC61672-3:2013 Class 2.

3. The coverage factor k = 2.00

- - End of Report - -
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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 {23 £ 3)°C
Manufacturer : ACO Relative Humidity  : (50 + 15) %

Maodel 2 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 34401 A S/N MY44005560.
5. 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 assigned.
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 Khlone Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Chanewat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 lel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 02579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax, (66} 0 2323 9165 Fax. (66) 0 2579 B592

E-mnail : rumpai@tistr.or.th Websiteswww tistr.or th E-mail : mtcatistr.or.th E-mail : sumales@tistr.orth
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOL( JUICAL RESEARCH (TISTR)

21-65/045 MTC No. EEL. BP. 41/0465

n

Request No,

I'he 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 20uPa at 1000 Hz
Acoustic OQutput in dB re 20uPa, 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) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.93 -0.07 +=0.10 + (.40 dB
2. Frequency

Standard Microphone

Measured Frequency

Deviated value

Uncertainty

Tolerance limit

Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 Q.1 - 28 + 1.0%
3. Total Distortion

Standard Microphone

Measured Total Distortion

Uncertainty

Tolerance limit

Type (%) (%) [EC60942:2003 Class |
112 inch Bruel&Kjaer 4180 [.44 + 0.50 = 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¥lect

Date of Calibration : 28 Apr. 2022 Industrial Metrology and Testing Service Centre
Date of Issue : 28 Apr. 2022 Ref : 2011265042601787001 2702

End of Certificate

relate only to the items calibrated or value assigned,

esults except in full are prohibited unless written permis: is obtained from the governor of TISTR.

sion

FM.BLMTC.002 Rev.4

Office
196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Office/Laboratory
S0i 1C, Bangpoo Industrial Estate, Sukhumvit Road,

Thailand

t Pathumthani 12120, Thailand
0 2577 9000

e Muang, Char t Samutprakan 10280, Thailand
02323 1

Fax, (66) 0 2323 9165

1121-30 ext. 5219, 5225, 5217

2577 9009

Fax. \60.‘-‘ U

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-rnail : mtc@tistr.or.th tistr.or.th
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USuiiienTae 14 Standard Reference Gas HanA 219 CALGAZ.

- Isobutylene Standard Gas 100 ppm; Lot number 304-402257108-1.

- Isobutylene Standard Gas 1000 ppm; Lot number 304-402250416-1.

wamsUSunaunnsgiu

Sensor Type Reference Concentration Before Cal. After Cal. Error Reading Result
PID 0 ppm (Air Zero) 0.0 ppm 0.0 ppm 0.0 ppm - Pass
PID 100 ppm (Isobutylene 100 ppm) 85.0 ppm IE}EO ppm 0.0 ppm Pass
PID 1000 ppm (Isobutylene 1000 ppm) 899.5 ppm 991.8 ppm 8.2 ppm Pass

Flow Rate of Pump : 480 cc/min.

Accuracy

: =2 % at calibration point

T N a1 L W 1 3
f‘lf‘lﬂ'l'.iﬁﬂ‘lll’ﬂﬂlifﬂﬁlln’lﬂi] U IHITUNNIEAIDEILUDZTWOMTN 1#531,} hl”ﬂ’n”l
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EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAO, BANGKOK 10230
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No. RA 033/23

Certificate of Calibration
Customer : IRPC Public Company Limited.
Address . 169 Moo 9, Suk Sawat 45, Suk Sawat Road, Bang Kru, Phra Pradaeng, Samut Prakan 10130
Thailand.
Calibration location : Executive Trading Limited.
Address . 48/194-5 Soi Praditmanutham 19, Pradit Manutham Road, Latphrao, Bangkok 10230
Tools : Environmental Condition :
Instrument ¢ Gas Detector Temperature t (25+3)°C
Product :  RAE Systems Relative Humidity (2415 %
Model Name ¢ MiniRAE3000 Pressure ¢ 760 mmHg
Serial Number ¢ 592-001193
Date of Calibration :  March 7, 2023
Due Date of Calibration : March 7, 2024
Calibration Method +  This instrument has been calibrated using calibration gases. Test and calibration data is
On file with Executive trading limited.
Reference Standard : - Isobutylene Standard Gas 100 ppm; Lot number 304-402257108-1.
- Isobutylene Standard Gas 1000 ppm; Lot number 304-402250416-1,
Test Result
Sensor Type Reference Concentration Before Cal. After Cal. Error l_leading Result
PID 0 ppm (Air Zero) ' 0.0 ppm 0.0 ppm_ 0.0 ppm Pass
PID 100 ppm (Tsobutylene 100 ppm) 85.0 prm 100.0 ppm 0.0 ppm Pass
PID 1000 ppm (Isobutylene 1000 ppm) 899.5-ppm 991.8 ppm 8.2 pi:m Pass

Flow Rate of Pump : 480 cc/min,

Accuracy : + 2 % at calibration point

The results relate only to the items tested or calibrated.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the company.

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAQO, BANGKOK 10230
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_ 1:’% RA 033/23
Tusinumsasindansesns19Iams 3u MiniREA3000
‘HﬂJ’]ULﬁ‘Um%ﬂq : 592-001193 'Tu?lﬁﬁ"lm%ﬂ : 7 Tu1nw 2566
SRULHGIT RAW COUNT
g NIATIvA1 REF. REAL agl NINBIHE)
i PID RA-W COUNT |
Ch.H 10000-62500 48079 il YES O NO |
Ch.L <62500 52722 B YES [ONO
2 Lamp >40 N ;18 B YES ONO
g 510azIDen st ayil HABLN
NIATINYDY

1. Motor Pump Check flow rate B YES O NO 480 cc/min.
2 Buzzer s B YES [0NO —
% Li-ion Battery = B YES OONO -
4, Key Pad

Y/+ - B YES ONO -

N/- = W YES ONO e

MODE . B YES O NO =
5. LCD Display s ) B YES ONO =
6. Light Sensor e B YES _D NO =
T Pocket Clip ] - O YES ONO =
8. PC Port = W YES OONO "
9. Slim Rubber Boot _ 2 B YES ONO 2
10. Tube adapter assembly = O YES D NO .

sansareuiounlfuio i fuseunnzdedrauazsons i ldssy By _
s/ uses h Tanmuaznisfadonientsihresd himouvisomnsasdes idsuoyanafhimednualsnssenmeusng

EXECUTIVE TRADING LIMITED 48/194-5 SOI PRADITMANUTHAM 19, PRADITMANUTHAM ROAD, LATPHRAQ, BANGKOK 10230
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CERTIFICATE OF ANALYSIS

Date: November 8, 2021 Customer: CalGaz Intern! LLC

PO Number: 0000020821 '

Lot Number: 304-402257108-1 Use Before: 11/08/2025

Component Requested Concentration Analytical Result (+/- 2%)
Isobutylene 100 PPM - 100.5 PPM

Air Balance Balance

Cylinder Size: 3.6 Cu. Ft. Valve: 5/8" ~18UNF

Contents: 103 Liter Pressure: 1000 psig

Product composition verified by direct comparison to callbration standards traceable lo N.I.S.T. welghts and/ or N.1L.S.T.
Gas Mixture reference materials,

Analyst:
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CERTIFICATE OF ANALYSIS

Date: November 8, 2021 Gustomer: CalGaz Internl LLC
Order Number: 0000020821 .
Lot Number: 304-402250416-1 Use Before: 11/08/2025
Gomponent Requested Concentration Analytical Result (+/- 2%)
|sobutylene ' 1000 PPM 995 PPM
Alr . Balance Balan;e
* * Gylinder Size: 1.2 Cu. Ft. ' Valve: CGA 600
Contents: 34 Liter ) Pressure: 500 psig

fr

Product composition verified by direct comparison to callbration standards traceable {o N.I.S.T. welghts and/ or

N.I.S.T. Gas Mixiure reference materials.

Analyst:

o
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Honeywell Analytics — Singapore Office

i [; . e E'iii 17 Changi Business Park Central |
NHONEeywen

Singapore 486073
Ceri Ref : 00698

CERTIFICATE
of

Attendance

It is hereby certified that

Mpr Surinthorn Sainate
(Executive Trading Limited)

has successfully completed the

RAE Service Training Course

Conducted by

HONEYWELL

on 2" August 2022

Conducted by : Desmond Tan

Service Engineer / Technical Trainer
Date of Issue : 2" August 2022

Certificate valid for 2 years from date of issue
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10908400F-054 Rev. 0
m Page ..1./..1...
IﬁgnPTi?ﬁga il ) DATA SHEET FOR CALIBRATION / VERIFICATION AND INSPECTION
ublic Company Limite
. Calibration . Verification O Inspection
1nsaviia / gunsal Msauviauvsaniusau
Equipment / Tools :  Multimeter (pH, DO ) Tag No. / 1.D. No. L09-AT-SP003-A2  Serial No.: 130500088588
Cal. / Ver. date : 4/4/2022
1n3aviia / gunsaiinilu Master
Equipment / Tools : .D. No. Model /Serial No. Cert. No. Expired date
Reference Materials %20
Chemical Grade Assay (%) Cert. No. Expired date
Buffer pH 4.00 ; Lot No. HC99677935 31/7/2022
Buffer pH 7.00 ; Lot No. HC04269139 31/10/2023
Buffer pH 10.00 ; Lot No. HC02905338 30/6/2023
Calibration / verification item Result Error Acceptance Criteria Pass / Fail
1.ns&auLiiau Observed Slope (slope) 98 - 95to0 105% Pass
2.verification pH6.86 6.85 -0.01 +0.05 Pass
Inspection item Result Correction
Lasradagninwsanladu iné
Next Due date 31/5/2022
1,2/ Aﬁm/ 3 -
Performed by : : Approved By :
Date : 4/4/2022 Date : : 4/4/2022




SupBICO'H www.sigmaaldrich.com

Certificate of Analysis — Certified Reference Material

Certipur® Buffer solution pH 10.00 (20°C)

Certified Reference Material for pH measurement

Product no.: 1.09438.1000
Lot no.: HE02905338 '
Description of CRM: Certipur® Buffer solution pH 10.00 (20°C)
Certified Reference Material for pH measurement
Expiry date: 2023/06/30
Storage: +15°C to +25°C tightly closed in the original container
Composition: boric acid / potassium chloride /sodium hydroxide

Associated uncertainty, U=k ‘u

Certified value (k=2)

pH value 10.01 + 0.03 (20°C)

Metrological traceability: The pH value of this certified buffer solution is directly traceable to primary
certified reference materials characterised by PTB and verified by SRMs from
NIST.
NIST 189c, 188, 185i, 186 Ig, 186 I1Ig, 187f
PTB OX-405/18, TA-442/19, PHT-340/16, PHO-346/16, BO-373/17
PTB: Physikalisch Technische Bundesanstalt, Braunschweig, Germany
NIST: National Institute of Standards and Technology, Gaithersburg, USA.

Measurement method: pH value is measured with a combined glass electrode after 5-point calibration
according to DIN 19268 with reference buffer solutions according to DIN
19266, IUPAC, NIST, Ph.Eur. and USP.

Accreditation: Merck KGaA, Darmstadt, Germany is accredited by the German accreditation
authority DAKKS as registered reference material producer D-RM-15185-01-00
in accordance with ISO 17034 and registered calibration laboratory
D-K-15185-01-00 according to DIN EN ISO/IEC 17025.

Certificate issue date: 2020/06/24
CRM released by Approving Officer
S or delegate LS-OII-QS3
(( DAKKS iaowin ([ DAKKS
Deutsche TIPNE Deutsche

el Akkreditierungsstelle

Akkreditierungsstelle D-K-1518501-00

D-RM-15185-01-00
1SO/IEC 17025 Dipl.—]ng. Ayfer Yildirim
Responsible Manager of LS-0I1-QS3
(Calibration Laboratory D-K-15185-01)

ISO 17034

Merck KGaA, 64271 Darmstad!, Germany, Tel.; +49 (0)6151 72-2440

EMD Millipore Corporation, 400 Summit Drive Burlinglon MA 01803, USA, Tel, +1-978-715-4321
Sigma-Aldrich Canada Co. or Millipore (Canada) Ltd., 2149 Winston Park, Dr. Qakville,

Ontario, L6H 6J8, Phone: +1 800-565-1400

Certificate Page 1 of 2 Certificate version 01
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" Intended use: This reference material is intended for use as a calibration standard for pH
instruments or pH electrodes or as a control sample for measuring the pH value.

Instructions for handling  The pH value is strongly dependent on the temperature, It is therefore necessary

and correct use: to keep the temperature constant within the measurement.

Health and safety Please refer to the Safety Data Sheet for detailed information about the nature of
information: any hazard and appropriate precautions to be taken.

Preparation: This reference material is prepared gravimetrically from boric acid, potassium

chloride, sodium hydroxide and high purity water.

Associated uncertainty:

The expanded uncertainty Ucrwm is calculated as Ucam = K-Ucgrm, Where k = 2 is the coverage factor fora 95%
coverage probability and ucem is the combined standard uncertainty in accordance to I1SO 17034.

The combined uncertainty ucgm is derived from combination of the squared uncertainty contributions:

- 2 2 2
Ucpm = Ju characterisation T U* gomogeneity + W stability

Ucharacterisation® is the uncertainty in accordance with DIN EN ISO/IEC 17025 which includes the
contributions of the primary reference material and the measuring system.
Uhomogeneity* is the between-bottle variation in accordance with ISO 17034. The assessment

of homogeneity is performed by analysis of a representative number of
systematically chosen sample units.

Ustabllity* is the uncertainty obtained from short-term and long-term stability in accordance
with ISO 17034. The stability studies are the basis for the quantification of the
expiry date of this reference material for the unopened bottle.

Informative values:

Temperature dependence!: Temperature [°C] A pH
0 + 0.26
5 + 0.17
10 + 0.11
i5 + 0.05
20 +0
25 - 0.06
30 -0.11
35 - 0.16
40 -0.18
50 - 0.26

ITemperature deviation data provided for reference only. Values are not batch-specific and should not be considered
certified values.

For more detailed information please read the certification report on our website.

Certificate of analysis revision history:

Certificate version Date Reason for version
01 2020/06/24 Initial version

The vibrant M, Supelco, Certipur and Sigma-Aldrich are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates.
Detailed information on trademarks is available via publicly accessible resources.
© 2018 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved.

The life science busines: » “ KGaA, Darmstadt, Germany
operates as MilliporeSigma * 1S and Canada.
Certificate Page 2 of 2 Certificate version 01
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PETRO-INSTRUMENTS CORP., LTD.

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak Bangkok 10900 Thailand
Tel. : (+66) 2939 5711 (12 Lines), (+66) 2513 2333 (12 Lines), Fax. : (+66) 939 4207, (+66) 2939 4207

Website : http://iwww.pica.co.th email-address: pico@pico.co.th , service@pico.co.th

SERVICE REPORT

DOC.NUMBER ~ CMV-523-0034 REPORTDATE ~ June 21,2023
EQUIPMENT: SERIAL NUMBER / TAG NUMBER BRAND / MANUFACTURER

Multi Water Quality Checker, U-5000G RAAGSEN3 HORIBA

CUSTOMER NAME: LACATION: JOB NUMBER / REQUESTED NUMBER
IRPC PUBLIC COMPANY LIMITED rayong | JID2300281-002

SCOPE OF WORK / REASON FOR VISIT

Repair and Calibration

FOUND FAILURE & CORRECTIVE ACTION DETAILS

1. as)daanwindas Multi Water Quality Checker

- Meter Model: U-5000G S/N: RAAGSEN3 anunsaldouldiné
- Probe Model: U-53 S/N: V39CGM6U wuih Sensor Turbidity Lisnnsatdoule

- Sensor pH,COND,ORP,DO 1sfou'léiné

2. vihn1s Cleaning sensor vin parameter

- 16 Internal Solution (KCI) Tu Reference sensor

3. Ufuwiau Auto Calibration g2u Buffer pH 4

- wuhsansadsuauaietu da pH , COND, ORP, Temp, DO and Depth

4. J3uwiuu Manual Calibration 2 3a (zero, span)

- wundansodiuieusidnu da pH , COND,ORP, Temp, DO and Depth
aqu : 1n3a9 Multi Water Quality Checker Meter Model: U-5000G S/N: RAAGSEN3 uaz

Sensor Model: U-53 S§/N: V39CGM6U anunsnladvwlaenulng uniiu Sensor Turbidity

WORK CONCLUSION
V] COMPLETED PARTS REPLACEMENT
[] m™compLETED

]Zi CHARGE D NO CHARGE PARTS NAME P/N QTY.

m Service Fee D Project Warranty L__] Take to Office

L—__l Travelling D Service Warranty D Wait for Parts

|:[ Spare Parts D Spare Parts Warranty EI In Progress

[] other [ ] service Contract [] other
TIME SPENT (HOURS

L TRAVELING DETAILS
TOTAL y

MONTH 6 HOURS

DATE 21 TRAVEL BY

SERVICE TIME 4 4 FROM

OVERTIME = i = | TO

TRAVELING TIME - - - TOTAL ROUND TRIP

TOTAL HOURS 4 4 DISTANCE (EM.)
SERVICE CREW 3

' NAME NAME
1. Chamaiporn Vongchalee 3.
2. 4
i
CUSTOMER'S NAME CUSTOMER’S SIGNATURE DATE

By: Scientific Group

Page 10of 1

Service Repart-2014/10
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( PETRO-INSTRUMENTS CORP., LTD.
7H09 w.3na3980 36 0.901905970 UYIIININT 1Y INIAT ATIAWT 10900
7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand.

TEL ; (662) 9395711 (12 Lines), 5132333 (12 Lines), 5139575-9 FAX ! (662) 9394207, 9394208

http:/fwww.pico.co.th  E-mail-address : pico@pico.co.th

TEST REPORT OF CALIBRATION

We hereby certify that the equipment mentioned below have been maintained and have duly

performed in accordance with HORIBA specifications.

Equipment ] Multi Water Quality Checker
Model : U-5000G

Manufacture ; HORIBA

Serial No. : RAAGSEN3

Job No. ; JID2300281-002

Customer : IRPC Public Company Limited
Calibration date : June 21, 2023

Calibration due : June 21, 2024

Petro-Instruments Corp., Ltd.

Ref No. CMV-C22-0034 PAGE 1 OF 4
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PETRO-INSTRUMENTS CORP., LTD.
7/409 .373A39d0 36 0.3019A3930 WYI99QTNT 1YATINT NFILANT 10900
7409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand.
TEL : (662) 9395711 (12 Lines), 5132333 (12 Lines), 5139575-9 FAX : (662) 9394207, 9394208

http:/fwww.pico.co.th

E-mail-address : pico@pico.co.th

Equipment

Manufacturer

Model

Serial No.

Date of Calibration ;

Customer Name

CALIBRATION REPORT

Multi Water Quality Checker

HORIBA
U-53
V39CGMoU
June 21, 2023

IRPC Public Company Limited

HORIBA, Multi Water Quality Checker model U-53 was tested according to service manual.

Auto Calibration (1- point
Check function Calibration Before Calibrate After Calibrate
1- point auto (Zero)
pH 4.05 pH 4.01 pH
(4.01 pH)
1- point auto (Span)
CONDUCTIVITY 4.45 mS/cm 4.49 mS/cm
(4.49 mS/cm)
1- point auto (Span)
DO 8.87 mg/L 8.92 mg/L
(8.92 mg/L)
Depth (0 m) 0Om 0m
Reference Standard

Ref No. CMV

Standard Solution of HORIBA, pH 4 Lot No. S3316/03

-C22-0034

PAGE 2 OF 4
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PETRO-INSTRUMENTS CORP., LTD.

7/409 @.3010A39dA 36 8.7019A59dA 1UNIYINT (VATATAT NFUNNT 10900
7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand.
TEL : (662) 9395711 (12 Lines), 5132333 (12 Lines), 5139575-9 FAX : (662) 9394207, 9394208

hitp:/fwww.pico.co.th

E-mail-address : pico@pico.co.th

Manual Calibration (2- point)

A, pH Measurement,

pH Before After
Check item Error Judgment
Standard Solution Calibrate Calibrate
Zero Calibration 6.86 6.86 6.86 0.00 PASS
Span Calibration 4.01 4.01 4.01 0.00 PASS
Measure at temperature 25 °C ~ Within + 0.1 pH
B. Conductivity Measurement.
Conductivity Before After
Check item Error Judgment
Standard Selution Calibrate Calibrate
Zero Calibration 0.00 mS/cm 0.000 mS/cm | 0.00mS/em | 0,000 mS/cm PASS
Range 1
(0.100-0.999 S/m) 0.728 mS/cm | 0.718 mS/cm | 0.01 mS/cm PASS
0.718 mS/cm
Range 2
Span Calibration (1.00-10.00 S/m) 6.70 mS/cm 6.67 mS/cm | 0.003 mS/cm PASS
6.67 mS/cm
Range 3
(0.0-99.9 mS/m) 59.0 mS/cm 58.7 mS/cm 0.3 mS/cm PASS
58.7 mS/cm

Measure at temperature 25 °C Within + 1%/F.S.

Ref No. CMV-C22-0034

PAGE 3 OF 4
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PETRO-INSTRUMENTS CORP., LTD.

7M09 .301AT9dN 36 0.I01IAIIAN UYNIATAT (YAINTNT AFURKY 10900

7/409 Soi Vibhavadi-Rangsit 36, Vibhavadi-Rangsit Rd., Chatuchak, Chatuchak, Bangkok 10900, Thailand,
TEL : (662) 9395711 (12 Lines), 5132333 (12 Lines), 5139575-9 FAX : (662) 9394207, 9394208

hitp:/iwww.pico.co.th

E-mail-address : pico@pico.co.th

C. DO Measurement.

110) Before After
Check item Error Judgment
Standard Solution Calibrate Calibrate
(Solution of NaSO,)
Zero Calibration 0.00 mg/1 0.00 mg/1 0.00 mg/1 PASS
0.00 mg/l
(Saturated
Span
with oxygen in air) 8.15 mg/l 8.11 mg/l 0.04 mg/l PASS
Calibration
8.11 mg/l

Measure at temperature 25 °C With in 0 to 20 mg/L =+ 0.2 mg/l, 20 to 50 mg/L :+ 0.5 mg/I

Ref No. CMV-C22-0034

Calibrated by

Approved by

: Chamaiporn Vongchalee

: Athitphong Kanchanasathian

PAGE 4 OF 4



