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U3 1Bu 8 9 S1im MET CO.,LTD.

36/659 vy 6 ALY B.untves 1. uuny3 11110

36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
Tel: 02920 1458-9 Fax:0 2920 1460 E-mail : met_jj@yahoo.com

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 14, 2021
Project Site Start Time 9:30 AM
Sampler Number TSP No.4 Transfer Standard Type Orifice Stop Time 9:35 AM
Motor Serial Number BL-04 Calibrator Model TE-5025A
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Preecha Srisuk
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHzO(Pa/Psm)(Tsm/Ta)]w 2| Qstd = (1/m)[(A-b)] fample Flow Rate Indicatiof| |G = |[(Pa/Ps‘d)(Ts‘d/Ta)]L2 Pressure Meter Meter
Positive | Negative AHZO ( mg/min ) (inch) (°K=°C+273)] (mmHg)
5 0.6 0.6 12 1.08066 0.55028 2.6 2.56 305.0 757.0
7 1.2 1.2 2.4 1.52829 0.78422 3.0 2.96 305.0 757.0
10 1.8 1.8 3.6 1.87176 0.96372 3.6 3.55 305.0 757.0
13 2.4 2.4 4.8 2.16132 1.11505 3.8 3.75 305.0 757.0
18 2.8 2.8 5.6 2.33450 1.20555 4.2 4.14 305.0 757.0
Linear Regresstion Y ON X : Y=mX + b Average 305.0 757.0
2
1 Slope (m) 1.91345(Linear Equation r 0.978461 | Pstd(mmHg) 760.0
2 |Intercept(b) 0.02773|Set Point Flow Rate ( X ) (mz/min) 1.133 r 0.98917188|Ty1p 298.0
3 |Correlation Coefficient (r) 0.99995Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.973192407
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986505148
COMMENT
Andersen Instruments, Inc.
IC (inch) Qstd-IC
6.00 y = 2.370493x + 1.203801
R®=0.978461
5.00
3
4.00
3
<
3.00 Z
3
2.00
1.00
Qstd (m*min)
0.00
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
Calibrated By .. Approved By  ciieeeiiiiiiei
(Mr.Preecha Srisuk) (Mr.Jarung Jamnongbut)

Field Environmental Division Manager
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EMVIR SEaviIcE co. uro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 25 February 2023

Instruments Information

Model: 42C

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer Thermo Environmental

SIN: 72706374

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM

S/N: 705 SO2 Conc 46.01 PPM

ZERO AIR Genearator API Model 701 CO Conc 4,487 PPM
SIN: 1924 Cylinder number CC507080

Expire Date: 23 Jul. 2025

Environment: Temperature__25.5 _°

Humidity:__ 51 %RH

Calibration Check ( Before adjust )

Calibrate By : Mr. Pasagorn Samol

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 395.2 400.0 -1.2
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 1 395.2
o 400 400.0
9
§ 350 //
g 300 /
T 250 -
[}
_% 200 / .......
& 150 /
100
50 16+
0 -/
0.090 400.0
NO Reference Value (ppb)
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EMVIR SEaviIcE co. uro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax ; 02-9438201

Analyzer Performance Test

Calibrated Date: 25 February 2023

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer
Model: 40

Manufacturer ECOTECH
S/N: E020040

Calibration System

Calibrator Unit

Standard Gas

Dilutor Model Dasibi Model 5008

NO Conc 55.47 PPM

S/N: 705 SO2 Conc 55.11 PPM

ZERO AIR Genearator API Model 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__25.5 °C Humidity:_ 51 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 397.6 400.0 -0.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 7 397.6
o 400 400.0
Z
T 350 /.
T 300
[}
% 250 After
[}
S 200 ~—-m--- Before
[}
& 150
100
50 16+
0
0.000 400.0
NO Reference Value (ppb)

Calibrate By : Mr. Pasagorn Samol



User
Rectangle


i y

=y = 1 o ey o 4
ENVIR USHN 10115 s da 11a
V4
SERVICE N o e .
42 TIWBUNTT 14 LER 9 U ENILTT WAL ERI R 10230 l'l"l'iﬁ'l'ﬂ'l 02-9435814-5 In3 a7 02-9438201

uSun taulg 1masia 9nmn

ENVIR SERVICE co.urd. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 25 February 2023

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: 196

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.5 -1.6
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
500
Zig 393.5
- _==>% 400.0
@ 350 //
& 300
o L / —— s
T 200 T e
g 150 —
100
0.1
50
0 l/
o 0.0 400
Reference (PPB)
Calibrate By : o

Mr.PASAGORN SAMOL
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ENVIR SERVICE co.urd. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9435814-5 Fax : 02-9438201

Analyzer Performance Test

Calibrated Date: 25 February 2023

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: 193

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM
S/N: 705 SO2 Conc 55.11 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,535 PPM
SIN: 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment: Temperature__ 255 °C Humidity:_51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%%
(PPB) (PPB) (PPB) (PPB) (PPB)
Before 0.0 0.1 0.1 400.0 393.4 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0

Single Point Calibration Chart
500
450
393.4
400
- _==>% 400.0
@ 350 //
& 300
o L / —— s
T 200 T e
g 150 —
100
0.1
50
0 l/
o 0.0 400
Reference (PPB)
Calibrate By :

Mr.PASAGORN SAMOL
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Cﬂ. 1 ratec 0'? t 3 gt NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech._ cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 66-200067-1 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Electronic Balance

Manufacturer : METTLER TOLEDO Model : AG285

Serial No. : 1122140126 ID No. : MET-EB01/46

Capacity : 210 g Resolution : 0.00001g/81g, 0.0001g/210g
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature : (2641t026.8) °“C
Relative Humidity : (54.9 to 58.8) %

Air Pressure 1013.0 mbar
Date of Received : 02 March 2023
Date of Calibration : 02 March 2023
Date of Issue : 13 March 2023
Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

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

Standard Weights
1D No. Cert. No. Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

Approved by :

( Surachai Promthong )

Laboratory Manager

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200067-1

Result of Calibration :

UUC Condition As-Received :  Good

Departure of indication from nominal value

Without Adjustment

Nominal Value Correction Uncertainty
() (g) t (g
0.01 0.00001 0.000020
0.1 0.00000 0.000019
1 -0.00002 0.000031
5 -0.00004 0.000043
10 -0.00008 0.000054
20 -0.00027 0.000071
50 -0.00059 0.00011
100 -0.0009 0.00023
150 -0.0012 0.00038
200 -0.0019 0.00040

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

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k =

providing a level of confidence of approximately 95%

Eccentric error Load test :

A B

50 g
C D

E

0.00055 0.00027 -0.00015 -0.00018 0.00000

Repeatability Load test

Stdev.

AL-F0031-03

200
0.000053

g
g

-olo -

g

Page : 2 of 2
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Calibratech CO.,Ltd. i NSG-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech._cal@yahoo.com, calibratech _cal(@hotmail.com
Certificate of Calibration
Certificate No. : 65-400424-2 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : EDS53
Range : N/A “C Resolution : 1 B
Serial No. : 13-07419 ID No. : MET-OV02/57
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity : (50 to 55) %
Line Voltage : (210.0t0 210.8) V
Date of Received : 10 August 2022
Date of Calibration : 10 August 2022
Date of Issue : 13 August 2022
Calibrated by : Permpon Chanpu

Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert, No. Due Date Traceability
400029 & 400030  65-400272-1 24 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by :
( Bunjerd Masri )
Supervisor
The Uneertainties are for a confidence probability of approximately 95%
A0}
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. o o
[&]

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400424-2 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
_( W =040 m
s T 2 5 4 D =033 m
1 3 H =040 m
g Capacity = 0.05 m3
H
H/2 8
8 9
W2 5;"/{ /
i DI2 e 2
4 Front i
W
| Test Setting Indicating
Boiiit| Terisatants | temnsraate Measured Temperature ( ° C) @ Sensor No. Uncertainty
("C)| (c) (°c) 1 2 3 4 5 6 7 8 9 (+£°C)
104 110 110 105.0| 105.01 104.7] 105.0| 104.4| 104.5] 104.0 | 103.7| 104.2 0.95
180 184 184 180.8| 182.0] 179.4 | 180.8 [ 180.8] 180.8| 180.3 | 180.0] 180.0 1.2
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*C) (°C) ("c) (rc) ("C) (1C)
104 110 110 1.0 0.2 1.7
; 180 184 184 23 0.3 3.0
Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 ,
providing a level of confidence of approximately 95%

-olo -
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NSC-TISI-TIS 17025

Calibration DORT

Equipment: SPECTROPHOTOMETER Certificate No.: C06220514
Model: SP-2100 Issued Date: 17 October 2022
Serial No. (or ID.): KJOG05083001 (MET-SP 01/46) Job No.: KSPR2212976
Manufacturer: Spectrum Page: 1 of 2
Condition: In Condition

Customer: MET CO.,LTD.

36/659 Moo 6, Tambol Bangrakpattana,
Amphur Bangbuathong, Nonthaburi 11110 Thailand

Environment Condition: Temperature 239 °C 2 0.2 °C
Humidity 60.5 %RH - 1.8  %RH
Callibration Place: M E T CO.,LTD. ( Laboratory Room )

36/659 Moo 6, Tambol Bangrakpattana,
Amphur Bangbuathong, Nonthaburi 11110 Thailand

Calibration By: Mr. Atachai Ngamchanat

Calibration Date: 17 October 2022

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04

Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 103124 and 103123
The standard for Photometric Certificate No. 9112739

( 3
(Mr. Atachai Ngamchanat) (Mr. Thalerngkeat Poungngam)
Person in charge Authorized signatory

This cerlificate Is Issued the units of measuremant according to the Intemational Syster of Units (SI). It provides traceabllity of measurement to international or
national standard or other recognized national standard laboratories.

The measurement uncertainty stated s the expanded uncertainty which Is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined In accordance with the Guide to Exprassion of Uncertainty in Measuremant (GUM).

Thesa results may be affected by deviations from specified conditions. The results relate only to the items tested, calibrated or sampled. The report shall not be
reproduced except in full without approval of DKSH Technology Limited.

v fimediey maTuTal d98n

DKSH Technolegy Limited

2533 nuuryuiv kueeIn wanse T ngamwimun 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 26397000  Emall: Info.calibration@dksh.com  Wabsita: www.dksh.com/sclentific-thaitand

Delivering Growth - in Asia and Beyond. CAL-FM-C06-15; 12 Sep 2022
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Certificate No.: C06220514 Page 2 of 2
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 4 nm and UUC at4 nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
334.22 334 0.22 0.59
418.48 419 -0.52 0.59
536.90 537 -0.10 0.59
637.94 638 -0.06 0.59
748.28 748 0.28 0.59
879.70 879 0.70 0.59
Photometric Accuracy (Absorbance)
Wavaelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.2899 0.287 0.0029 0.0045
420 nm
0.5170 0.514 0.0030 0.0045
1.0286 1.026 0.0026 0.0045
0.0000 0.000 0.0000 0.0045
0.2837 0.280 0.0037 0.0045
440 nm
0.5074 0.505 0.0024 0.0045
1.0071 1.005 0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.2487 0.246 0.0027 0.0045
465 nm
0.4593 0.457 0.0023 0.0045
0.9322 0.929 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2434 0.241 0.0024 0.0045
546.1 nm
0.4649 0.462 0.0029 0.0045
0.9457 0.941 0.0047 0.0045
0.0000 0.000 0.0000 0.0045
0.2570 0.256 0.0010 0.0045
590 nm
0.5035 0.502 0.0015 0.0045
1.0022 0.999 0.0032 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.255 0.0010 0.0045
635 nm
0.4968 0.495 0.0018 0.0045
0.9713 0.969 0.0023 0.0045
S Fmosion waTutald 41fn The End of Certificate

DKSH Technolegy Limited

2533 nuudyuh wruwen wanseTing npmwammuns 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phene: +66 2630 7000  Email: info.calibration@dksh.com  Wabsite: www.dksh.com/sciantific-thailand

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022
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afiaadasila: SPECTROPHOTOMETER 1'11.: SP-2100 wunuauiaias; KJOG05083001
n5I9daY (51) M50 (H'ﬂ)
17 Oct 2022 570n15M52918A 17 Oct 2022 VHIELVR
Uné | laind Unfi | laind
General
= O 1. ewsuysoiadas ) 0
m 0 2. awdxam ( ¥evlddauns, melu-usnialon) @ 0
= O 3. & fa - 1ln 1edoe (On-Off Swicth) m 0
@ 0 4.  una (Keypad) = ]
= O 5. Ve (Display, Screen Contrast) M O
Specirophofomeler
| O 6.  useswlvivh (Battery Backup) >= 2.5 VDC O O
0O 0 7. dwwlanarupniafiu (Wavelength Control) 0 0
= = 8.  AmuIAdu (Wavelength Check) ™ 0O
0 M 9.  uvavinflaugs (UV < 3,000 hour) 0 0O
= 0 10.  uvariuflaush (Visible < 5,000 hour) = O
M| O 11.  waviavaludianne (Carousel Module) ™ 0O
pH Meter and Conductivity Meter
0 = 12.  didaTnsm ( Electrode and Connection Cable ) 0 0
0 O 13.  swivdrsazainlu Electrode (Level KCI) | O
0 m| 14.  dhilafiuilane Electrode (Dust Protection Hood) 0 0
| O 16.  adudidangn (Stand) 0 0
Turbidimeter
O 0 16.  mamauiidnga (No Sample) 0 O
O 0 17.  sedunnsaavaIaninas (>= 2.5 lifu 3.0) O .
Automatic titrator
O O 18.  @n M Piston Burettes O O
O O 19.  Function Rinsing and Dosing O O
] 0 20.  sruvosiwuuazqUnsallsznou 0 0
Wy anusin ;

v fimomoy waTuTal dofin

DKSH Technology Limited

2533 NUUFTIIM WUNUWOIN lwnwIETIIe ngamiung 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phene: +66 2630 7000 Emall: info.calibration@dksh.com  Website: www.dksh.com/sclentific-thailand

Delivering Growth - in Asia and Beyond.

Mr. Atachai Ngamchanat

Service Engineer

CAL-FM-R31-03: 20 Jul 2022



QPY METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

S Certificate of Calibration
Certificate Number : SPR22020541-6 Page : 1 of 3
Customer - ENVIRONMENTAL & RESOURCE DEVELOPMENT CO.,LTD.

115/35-36 Moo 3 Tambon Bang Duea, Amphoe Mueang Pathumthani,
Pathumthani 12000

Equipment Name : Sound Calibrator
Manufacturer . Tenmars

Model : TM-100

Serial Number : 200703984

ID. Number - N/A

Environmental Conditions

AAmbient Temperature Fgge@Es g o Received Date . 28 Feb 2022
Relative Humidity : 50% T 15 % Calibration Date 15 Mar 2022
Location of Calibration : In-Lab Recommend Due Date 15 Mar 2023
Calibration Procedure :  In-House Method Date of Issue © 16 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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S Calibration Report
Certificate Number : SPR22020541-6 Page : 2 of 3

Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0005-22 01 Feb 2023
AUDIO Analyzer 89038 3011A09975 EL05615/22 22 Feb 2023
Traceability

This certification is traceable to the International System of Unit maintained at :

NIMT - The National Institute of Metrology, Thailand.
PCAL - Professional Calibration & Services Co.,Ltd

SP-FM-04-15 rev.0
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Bt Result of Calibration

Certificate No. : SPR22020541-6 Page : 3 of 3
Function: Sound Level
UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (+dB)
94 94.04 -0.04 1.5
114 113.95 0.05 1.5

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

This Certificate is not certified for any commercial transaction.

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

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

— End of Certificate —

SP-FM-04-15 REV.(
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Certificate of Calibration

Certificate Number : SPR22010010-5 Page : 1 of 3

Customer : MET CO.,LTD.

36/659 Moo. 6 Tambal Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name . Sound Level Meter
Manufacturer - ACO
Model : 6236
Serial Number . 76238
s ID. Number L SLM-47

Environmental Conditions

Ambient Temperature L BieaT v Received Date ;04 Jan 2023
Relative Humidity : B0% t15% Calibration Date . 06 Jan 2023
Location of Calibration : In-Lab Recommend Due Date : 06 Jan 2024
_‘ -i‘ Calibration Procedure . SP-CPE-04-01 Date of Issue » 07 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

‘ Calibrated by : Mr.Karoon Pengsalung Approved by (

‘ Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR23010010-5

Reference Standards

Page :2 of 3

Equipment Name

Model

Serial No.

Certificate No.

Due. Date

Sound Level Calibrator

5C-942

B014059

EEL.BP. 34/1264

22 Dec 2023

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration ™ ~#%*
Certificate No.: SPR23010010-5 Page : 3 of 3
Range : 94 114 dB Function: @1kHz
Select A Unit : dB
U i E ,
Standard UG Reading ki Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.156
Select  C Unit : dB
Standard his TEREg SR Uncertainty
i +
Setting Fast Slow Fast Slow tE)
94 941 94,1 0.1 0.1 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number . SPR23010010-4 Page: 1 of 3

Customer  MET CO.LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model 6236

Serial Number 176239

ID. Number . SLM-35

Environmental Conditions

Ambient Temperature o e Ry Received Date © 04 Jan 2023
Relative Humidity : 50% T15% Calibration Date © 06 Jan 2023
Location of Calibration © In-Lab Recommend Due Date © 06 Jan 2024
Calibration Procedure : SP-CPE-04-01 Date of Issue : 07 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Qur decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full, without written approval of SP Metrology System (Thailand).

?‘"ﬁ- Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23010010-4 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023

Traceability
This certification is traceable to the International System of Unit maintained at
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

3 Certificate No. :  SPR23010010-4 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 0.1 0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15

Note:
The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction,

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number : SPR23010010-3 Page: 1 of 3

Customer : MET CO.,LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

0@ Equipment Name © Sound Level Meter
: Manufacturer © ACO

Model 1 6236

Serial Number L 79210

ID. Number : SLM-39

Environmental Conditions

Ambient Temperature : 939 T 8%C Received Date . 04 Jan 2023
Relative Humidity : 50% T15% Calibration Date . 06 Jan 2023
Location of Calibration © In-Lab Recommend Due Date © 06 Jan 2024
Calibration Procedure :  SP-CPE-04-01 Date of Issue t 07 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determiné if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in fullwithout written approval of SP Metrology System (Thailand).

2, Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR23010010-3 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023
Traceabhility

: This certification is traceable to the International System of Unit maintained at :
= TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0



METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

o\ e
S

e AJAB
M il ahnal A 0674

i —— ACCREDITED

=

“
s -

. . A e
Result of Calibration
Certificate No. :  SPR23010010-3 Page: 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
114 114 .1 114.1 0.1 0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94 1 941 0.1 0.1 0u15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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ACT - 2080

Certificate of Calibration

Certificate Number © SPR23010010-1 Page: 1 of 3

Customer : MET CO.,LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Equipment Name . Sound Level Meter
Manufacturer : Rion

Model © NL-21

Serial Number : 00722042

ID. Number © SLM-46

Environmental Conditions

Ambient Temperature ! HRer g4 Received Date © 04 Jan 2023
Relative Humidity : 50% T15% Calibration Date : 06 Jan 2023
Location of Calibration o In-Lab Recommend Due Date : 06 Jan 2024
Calibration Procedure : SP-CPE-04-01 Date of Issue : 07 Jan 2023

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accardance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the itemn pass and fail calibration when the results
include the uncertainties and the custorner must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

P Calibrated by : Mr.Karoon Pengsalung Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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| " Calibration Report

Certificate Number : SPR23010010-1 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator S5C-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration ™ ~%%*
Certificate No. :  SPR23010010-1 Page : 3 0of 3
Range : 94 to 114 d8 Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 93.9 93.9 -0.1 =0.1 0.15
114 113.9 113.9 =0.1 =0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94 1 941 01 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

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

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration
Certificate Number © SPR23010010-2 Page: 1 of 3

Customer : MET CO.,LTD.

36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong,
Nonthaburi 11110

Sound Level Meter

Equipment Name

Manufacturer Rion

Model NL-21

Serial Number 00722043

ID. Number SLM-45

Environmental Conditions

Ambient Temperature 2390 T 390 Received Date 04 Jan 2023
Relative Humidity 50% 15 % Calibration Date 06 Jan 2023
Location of Calibration In-Lab Recommend Due Date 06 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 07 Jan 2023

Method of Calibration

This certifies that the abave instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the custaomer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by :

Mr.Karoon Pengsalung Approved by (

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number : SPR23010010-2

Calibration Report

Reference Standards
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Page :2 of 3

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023
Traceability

This certification is traceable to the International System of Unit maintained at .
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration " —=%
Certificate No. : SPR23010010-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 -0.1 -0.1 £.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 894.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.
This Certificate is nat certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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Calibratech Co.,Ltd. NSC-TISI-TIS17025

71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030

wt

Tel.(02) 964-6211 Fax.(02) 9645155, e=mail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

1 Certificate of Calibration
Certificate No. : 66-420023-1 Page : 10f2
Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A, Bangbuatong, Nonthaburi 11110
Equipment : pH Meter with electrode
pH meter
Manufacturer : Thermo Scientific Model : pH 150
Range : N/A  pH Resolution : 0.01 pH
Serial No. : 2943538 ID No. : MET-PHO06/63
Electrode
Model : N/A Serial No. : 66365
Environment : Ambient Temperature : (25 +2) °C
Relative Humidity i (50 + 15) %

Date of Received : 02 March 2023
Date of Calibration : 04 March 2023
Date of Issue : 04 March 2023
Calibrated by : Bunjerd Masri

Calibration Method :  [n-house method CAL-M4201 direct measurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units

1. Multiproduct Calibrator

ID No. Cert. No.  Due Date ili
440001 21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution

pH Cert. No. LotNo.  Exp.Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

Approved by :
" ( Bunjera Masr )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

Certificate No. :

Certificate of Calibration

Result of Calibration :

UUC Condition As-Received :

Good

66-420023-1

Function : Electrical measurement
pH meter
Performing standard curve by Multiproduct Calibrator at pH (4,7,10)
Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (mV) (pH) ( pH)[( mV) (mV) (+mV)
177.4800 4 400 | 1774 0.1 0.060
4,7, 10 0.0000 7 7.00 | -0.1 0.1 0.058
-177.4800 10 10.00 | -177.6 0.1 0.060
Function : pH meter with electrode
Performing a three - buffer standard curve using buffer nominal pH (4,7,10)
Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7,10 6.986 7.00 -0.01 0.011
10.010 10.01 0.00 0.014
Remark

UUC : Unit Under Calibration

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

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

providing a level of confidence of approximately 95%

AL-F0031-03
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Calibratech CO.,Ltd. i NSG-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech._cal@yahoo.com, calibratech _cal(@hotmail.com
Certificate of Calibration
Certificate No. : 65-400424-2 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : EDS53
Range : N/A “C Resolution : 1 B
Serial No. : 13-07419 ID No. : MET-OV02/57
Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity : (50 to 55) %
Line Voltage : (210.0t0 210.8) V
Date of Received : 10 August 2022
Date of Calibration : 10 August 2022
Date of Issue : 13 August 2022
Calibrated by : Permpon Chanpu

Calibration Method :  CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert, No. Due Date Traceability
400029 & 400030  65-400272-1 24 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by :
 DUILjerd viasil )
Supervisor
The Uneertainties are for a confidence probability of approximately 95%
A0}
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. o o
[&]
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400424-2 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
_( W =040 m
s T 2 5 4 D =033 m
1 3 H =040 m
g Capacity = 0.05 m3
H
H/2 8
8 9
W2 5;"/{ /
i DI2 e 2
4 Front i
W
| Test Setting Indicating
Boiiit| Terisatants | temnsraate Measured Temperature ( ° C) @ Sensor No. Uncertainty
("C)| (c) (°c) 1 2 3 4 5 6 7 8 9 (+£°C)
104 110 110 105.0| 105.01 104.7] 105.0| 104.4| 104.5] 104.0 | 103.7| 104.2 0.95
180 184 184 180.8| 182.0] 179.4 | 180.8 [ 180.8] 180.8| 180.3 | 180.0] 180.0 1.2
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*C) (°C) ("c) (rc) ("C) (1C)
104 110 110 1.0 0.2 1.7
; 180 184 184 23 0.3 3.0
Remark The uncertainty is not combine uniformity of the air chamber

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2 ,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. : 65-400424-1 Page : 1of2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UM 100
Range : N/A °C Resolution : 0.1 °C
Serial No. : b197.0985 ID No. : MET-OV01/46

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity ; (50t0 55) %
Line Voltage i (210.0 t0 210.8) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

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

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No Due Date Traceability
400029 & 400032  65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved by :
( Bunjerd Masri )

Supervisor
The Uncertainties are for a confidence probability of approximately 95%
10}
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. [ )
=
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech.cal@yahoo.com, calibratech .cal@hotmail.com

‘. Certificate of Calibration

Certificate No. :65-400424-1 Page : 20f2

Result of Calibration :
UUC Condition As-Received :

Function :

Without Adjustment
Good
Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Inside of Chamber
( W =032 m
2 4 D =018 m
Iy & o
1 3 H =024 m
3
3 Capacity = 001 m
H
H/2 8
$ ?
}3'/ w2 -
VA2 Sl v il
o Front o
< W -
Test Setting Indicating
. - Measured Temperature (* C) @ Sensor Mo. Uncertainty
Point | Temperature | Temperature
(HE) { " C) (YE) 1 2 3 4 5 6 7 8 9 (+%C)
180.0 180.0 180.0 1812 181.3 [ 180.6( 180.4| 179.9| 181.0) 179.5] 179.1| 180.0 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("c) ("c) ("C) ("C) (°€) {5E)
180.0 180.0 180.0 1.4 0.3 25

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%
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CallbrateCh CO,Ltd NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Paldared, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

! Certificate of Calibration

Certificate No. : 65-400424-3 Page : 1 of 2
Submitted by : M E T Company Limited

36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Refrigerator)
Manufacturer : Sanden Intercool Model : YPR-0685
Range : N/A "C Resolution : 1 it &
Serial No. : YPR06595-141200060R ID No. : MET-RE03/59

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (29.8t031.5) °C
Relative Humidity : (55t0 58) %
Line Voltage ! (220.8t0 222.8) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Bunjerd Masri

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Traceability

400046 & 400023  65-400157-1 02 Oct 2022 National Institute of Metrology Thailand (NIMT)

{
Approved by :

( Bunjerd Masri )

Supervisor
The Uncertainties are for a confidence probability of approximately 95% )

E
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd, ':'
(u]
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Calibratech Co.,Ltd.

7/106=7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Paldkred, Nonthaburi 11120

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

Certificate of Calibration

Certificate No. :65-400424-3

Result of Calibration :
UUC Condition As-Received :

Good

Without Adjustment

Page : 2 of 2

Function : Temperature measurement
This instrument was setting air ventilation at position 0 (close)
Inside of Chamber
JJ/ W =058 m
2 4 D =060 m
4 ) 5
1 <} H =145
3
8 Capacity = 0.50 m
H
H/2 8
8 9
L,f"
W2 5c
3 D2 s@iﬁﬂm D
- Front o
W
Test Setting Indicating
. Measured Temperature (° C) @ Sensor No. Uncertainty
Point | Temperature | Temperature
(°C) (*C) (*C) 1 3 3 4 5 6 7 8 9 GENC)
3 2 2 37| 37| 40 | 3.7 | 3.0 | 35 | 28 34 | 29 0.84
Test Setting Indicating Measured Measured Overall
Pﬂin[ Tel“pera‘u"e Te‘npefﬂ[ufﬂ Unif‘orlni[y Stabi]ity Variation
(”C) (UC) ((ac) (:lc) (‘nc‘) (vc)
3 2 2 1.2 0.2 1.5

Remark The uncertainty is not combine uniformity of the air chamber

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

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

providing a level of confidence of approximately 95%

AL-F0031-03
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ENVIR SERVICE CO,, LTD.

42 RAMINTHRA 14 YEAK 9, THA RAENG, BANGKHEN, BANGKOK 10230

TAX ID 0105555170865
TEL 029435814-5 FAX 02-9438201

—~ 4
ENVIR
vz

SERVICE

usun tauwlis wwasia anm
ENVIR SERVICE CO. LTD.

CALIBRATION CERTIFICATE

Instrument Description
Instrument Model
Instrument Serial No.
ID No. or Control
Manufacture

Probe Description
Probe Model

Probe Serial
Customer Name
Customer address

Total Page of Certificate
Receiving Date
Parameter of Calibration
Condition Place

Date of Calibration

Calibration by

-

Kittisak Junsangwattana
Technician

Certificate No.: 202103009

Date of issue : 23 April 21

VOC Meter
AQ VOC-V2
14656

E Instruments

MET Co., Ltd.
36/659 Moo 6 Bang Rak Phatthana,

Bang Bua Thong, Nonthaburi 11110
2 Pages

19 April 21
Gas Calibration (SOBUTYLENE 103.13 PPM)
42 Raminthra 14 Yeak 9, Tha Raeng,

Bangkhen, Bangkok 10230
23 April 21

Approve by

Pasagorn Samol
Technician Manager
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ENVIR SERVICE CO,, LTD. I\Z
5

42 RAMINTHRA 14 YEAK 9, THA RAENG, BANGKHEN, BANGKOK 10230 SERVICE

TAX ID 0105555170865 s Bl e it
USUTEW LaUlIs 1wwasid anm

TEL 029435814-5 FAX 02-9438201 ENVIR SERVICE CO., LTD.

CALIBRATION CERTIFICATE
Certificate No.: 202103009

Date of issue : 23 April 21

Standard References

Standard Reference No. Date
NITROGEN 99.999% (UHP) Cylinder No. 809804 13-2-21
ISOBUTYLENE 103.13 PPM Lot#GAP-248-100-2 April 4, 2021

Measured room conditions

Temperature :25°C Humidity : 51 %*RH Pressure : 1010 mbra.

Calibration conditions

Gas Temperature : 21 °C

Calibration Check ( Before adjust)

Zero Span
GAS Reading Expected Drift Reading Expected
Value Value (ppm) Value Value Drift%
(PPM) (ppm) | ‘PP (PPM) (PPM)
Nitrogen 0.1 0.0 0.1 0.0 0.0 0.0
ISOBUTYLENE
100 PPM 0.1 0.0 0.1 110.4 103.1 -6.6

Calibration Check ( After adjust )

Zero Span
GAS Reading Expected Drift Reading Expected
Value Value m) Value Value Drift%
(ppm) (ppm) | PP (ppm) (ppm)
Nitrogen 0.0 0.0 0.0 0.0 0.0 0.0
ISOBUTYLENE
100 PPM 0.0 0.0 0.0 104.1 103.1 -1.0




Harikul Science Co, Ltd.

¥ 694 Soi Ratchadanivet 24, Pracharathamphen,
ﬁ ;{;ﬁﬁé %ﬁ%é Samsaennok , Huaikhwang, Bangkok 10310
~ Tel: 0-2274-2456 Fax; 0-2274-2443
‘ Email: info@harikul.com  www.harikul.com
CERT.No.: HS-TO78K ‘ Certificate of Calibration
Calibration Date : 25 Nov 22 Model : YS15000
Submitted by : MET CO.,LTD SIN : 15G103969
36/659 Moo. 6, Bang Rak Phatthana, Probe 1 YS156010
Bang Bua Thong, Nonthaburi 11110 SIN : 16K100353
ID NO.
Avg Room Temp : 20 °C Air Temp ref . SIN. EQ0522
Avg Water Temp : 20 °C ‘ Barometric ref  : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
Technician . Kittipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)
(@20 °C, DO = 9.09 mg/l)

Measurement 1 (mg/l) 9.09 (PASS) - -
Measurement 2 (mg/l) 9.09 (PASS) - -
Measurement 3 (mg/h) 9.09 (PASS) - -
Measurement 4 (mg/l) 9.05 {(FASS) - -
Measurement 5 (mg/l) 9.09 (PASS) - -
Measurement 6 (mg/l) 9.09 (PASS) - -
Measurement 7 (mgf!) 9.09 (PASS) - -
Measurement 8 (mg/l) 9.09 (PASS) - -
Measurement 9 (mg/l) 8.10 (PASS) -
Measurement 10 (mg/l) 9.09 (PASS) - -
Mean Measurement 9.09 mgf/l - -
Inaccuracy 0.00 mg/l - -
s BRES

Manuracturer Specification

Accuracy = +/~ 0.02 mg/t

1) This certificate is issued based on the resuit that are found as shown on

date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.
3) This resuit shall not be used for advertising purposs.

...............................................

Technician Signature Laboratory Manager
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Calibratech Co.,Ltd. NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech..cal@yahoo,com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400425-5 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong, Nonthaburi 11110

Equipment : Air Chamber (Incubator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 240412 ID No. : MET-BI01/55

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Ambient Temperature : (27.0t028.0) °C
Relative Humidity : (50to 55) %
Line Voltage : (210010 2108) V

Date of Received : 10 August 2022

Date of Calibration : 10 August 2022

Date of Issue : 13 August 2022

Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

1D No, Cert. No. Due Date Traceabili

400029 & 400032 65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)

Approved b
( Bunjerd Masr1 )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

AL-F0031-03
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Calibratech Co.,Ltd.

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

. Certificate of Calibration

Certificate No. :64-400425-5 Page : 20f2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good
Function : Temperature measurement

This instrument was setling air ventilation at position 0 (close)

Inside of Chamber
( W =037 m
2 4 D =033 m
¥ 3 & &
1 k] H =114 m
3
9 Capacity = 0.14 m
Q
H
$ H/2 B
7
< -
W2 &
! " SCﬁﬁcm D
= Front =
% B
Test Setting Indicating
) M d T : i Sens ; i
Point | Temperature | Temperature e TRmeertune L\ Senser Ne Kottty
() o () 1 2 3 4 5 6 7 8 9 (£°€H
20.0 20,0 20.0 198 [ 197 | 196 ] 196 | 204 | 202 | 203 | 19.8 | 19.9 0.54
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("c) (°C) (°c) (°c) (“c) ("C)
20.0 20.0 20.0 0.6 0.1 1.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of ealibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. frl A e
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11 FQ() ” hésAEI.BAiI'FION 503(‘)
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com
‘, Certificate of Calibration
Certificate No. :  65-300144-1 Page : 10f2

Submitted by : M E T Company Limited

36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity : 100 ml Graduation : 1 ml
ID No. : MET-CY100:01/61

Environment : Ambient Temperature ; (23%72) ‘c
Relative Humidity (50+15) %
Air Pressure ] 1007.4 mbar.

Date of Received : 09 March 2022
Date of Calibration : 15 March 2022
Date of Issue : 15 March 2022

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance

ID No. Cert. No. Due Date Traceability
241002 64=200354-1 02 Jun 2022 National Institute of’ Metrology (Thailand) (NIMT)
Approved by

{ Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

“AL-FO031-03
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CAL

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

Certificate of Calibration

Certificate No. : 65-300144-1

Result of Calibration : This result of true Volume is referred to standard temperature at 20 il

UUC Condition As-Received :  Good

Nominal Volume (ml) | Measuring Volume ( ml )

50 50.29

100 99.99

Uncertainty of measurement with in =+ 0.063 ml

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-o0lo -
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Calibratech Co.,Ltd. At : o
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 NSG-TISI-TIS17025

. - . CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. :  65-300144-2 Page : 10f2

Submitited by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Cylinder
Manufacturer : Witeg Class: A
Capacity 100 ml Graduation : 1 ml
ID No. : MET-CY 100:01/64

Environment : Ambient Temperature : (23+2) G
Relative Humidity (50+15) %
Air Pressure ‘ 1007.4 mbar,

Date of Received : 09 March 2022
Date of Calibration : 15 March 2022
Date of Issue : 15 March 2022

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance
241002 64-200354-1 02 Jun 2022 National Institute of Metrology (Thailand) (NIMT)

Approved by .

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e=mail : calibratech. cal(@yahoo.com, calibratech _cal@hotmail.com

Certificate No. : 65-300144-2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 'C

Certificate of Calibration

UUC Condition As-Received :  Good

Nominal Volume (ml) Measuring Volume ( ml)
<50 50.02
100 100.07

Unecertainty of measurement with in

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

CAL-FO031-03
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0,063 ml
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Calibratech Co.,Ltd. i L
T - - [
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 'éiflggilﬂ-ga"gggg

Tel(02) 964-6211 Fax.(02) 964-5155, c-mail : calibratech_ cali@yahoo.com, calibratech _cal@hotmail.com
Certificate of Calibration
Certificate No. :  65-300144-3 Page : 1 of 2

Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Cylinder(Plasstic)
Manufacturer : N/A Class: N/A
Capacity : 1000 ml Graduation : 10 ml
ID No. : MET-CY1000:01/61

Environment : Ambient Temperature : (23+2) ‘c
Relative Humidity (50+15) %
Air Pressure ; 1007.4 mbar.

Date of Received : 09 March 2022
Date of Calibration : 15 March 2022
Date of Issue : 15 March 2022

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance

241002 64-200354-1 02 Jun 2022 National Institute of Metrology (Thailand) (NIMT)

Approved by :

( Wipa Tovadee)

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd. e
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax,(02) 964-5155, c-mail : calibratech. cal@yahoo.com, calibratech _cali@hotmail.com

Certificate of Calibration

Certificate No. : 65-300144-3 Page : 2 of 2

Result of Calibration : This result of true Volume is referred to standard temperature at 20 e

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume ( ml )
500 488.51
1000 992.91
Uncertainty of measurement with in + 0.17 ml

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,
providing a level of confidence of approximately 95%

-olo -

"AL-F0031-03


User
Rectangle


CAL

% P s Y
Calibratech Co.,Ltd. T LA™
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 el Kol b

CALIBRATION Q030

Tel.(02) 9646211 Fax.(02) 964-5155, e-mail ; calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :  65-300144-4 Page : 10f2

Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Buret
Manufacturer : Witeg Class: A
Capacity : 10 ml Graduation :  0.02 ml
ID No. : MET-MB-01/64

Environment : Ambient Temperature : (23+2) ‘e
Relative Humidity ~ : (50+15) %
Air Pressure ; 1007.1 mbar.

Date of Received : 09 March 2022
Date of Calibration : 15 March 2022
Date of Issue : 15 March 2022

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance

1D No. Cert. No. Due Date Traceability
241003 64-200354-2 02 Jun 2022 National Institute of Metrology (Thailand) (NIMT)

Approved b,

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd,
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Calibratech Co.,Ltd.
7/106=7 Moo 2, Sukhaprac |1.|\,||1 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel (02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-300144-4
Result of Calibration : This result of true Volume is referred to standard temperature at 20 s

UUC Condition As-Received : Good

Delivery Time : 3189 sec,
Nominal Volume ( ml) Measuring Volume ( ml )
2 2.0091
5 5.0223
10 10.0425
Uncertainty of measurement with in + 0.0039 ml

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

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. i
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 . . Al BEeTicet 66s
Tel.(02) 9646211 Fax.(02) 964-3155, e=-mail ; calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration |
Certificate No. :  65-300144-5 Page : 1 of 2

Submitted by : M E T Company Limited
36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110

Equipment : Buret
Manufacturer : Witeg Class: B
Capacity 50 ml Graduation : 0.1 ml
ID No. : MET-BU50:01/64

Environment : Ambient Temperature : (23+2) C

Relative Humidity :  (50+15) %

Air Pressure : 1007.1 mbar.

Date of Received : 09 March 2022
Date of Calibration : 15 March 2022
Date of Issue : 15 March 2022

Calibrated by : Wipa Tovadee

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

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

Electronic Balance
241003 64-200354-2 02 Jun 2022 National Institute of Metrology (Thailand) (NIMT)

Approved by :

( Wipa Tovadee )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

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

‘AL-F0031-03
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Calibratech Co.,Ltd.

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

Certificate of Calibration

Certificate No. : 65-300144-5 Page

Result of Calibration : This result of true Volume is referred to standard temperature at 20 "C

UUC Condition As-Received :  Good

Delivery Time : 2479 sec.

Nominal Volume ( ml) Measuring Volume ( ml)
10 10.0406
30 29.9786
50 499808
Uncertainty of measurement with in + 0.0069 ml

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

:20f2

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_cal@yahoo.com, calibratech .cal@hotmail.com
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NSC-TISI=TIS17025
CALIBRATION 0030

Certificate of Calibration

Certificate No. : 66-400012-1 Page : 10f2

Submitted by : M E T Company Limited
6/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110
Equipment : Digital Thermometer with Thermistor Probe
Temperature Indicator
Manufacturer : Thermo Scientific Model : pH 150
Range : N/A Resolution : 0.1 "C
Serial No. : 2657036 ID No. : MET-PHO04/60
Thermistor Probe
Model : PHWPTEMO1W Sheath Material @ Stainless
Diameter : 3 mim. Length : 85  mm,
Serial No. : 237 ID No. : MET-PHO04/60
Environment : Ambient Temperature : (23 + 2) "C
Relative Humidity (50 £ 15) %

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Line Voltage

05 January 2023
11 January 2023
11 January 2023

Bunjerd Masri

(220 + 22) VAC

This instrument was calibrated by In-house method comparison technique CAL-M4003
by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

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

1. Platinum Resistance Thermometer (PRT)

ID No. Cert. No. Due Date Traceability
400001 TT-0016-20 04 Mar 2022 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

ID No. Cert. No. Due Date Traceability
400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1850 14 Jun 2023 National Institute of Metralogy Thailand (NIMT)

Approved b

( Bunjerd Masri )
Supervisor

The Uncertainties are for a conlidence probability of approximately 95%

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

AL-F0031-03
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PerkinEimer’
For the Better

Optima8000
Preventive Maintenance Report

Company Name: MET Company Limited.

Instrument Location: 36 659 Soi Mu Ban Monwadi Park 6,
Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11118
Instrument Serial No.: 07851407053C

Date: 07-Jun-2023



ICP-OES/Optima8000 Preventive Maintenance (PM)

Company Name: MET Company Limited.
Address . Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 20f2
Customer Name .
K. Sasithon Telephone Number: 065 850 0726

(if applicable):

Service Engineer Service Order

Khwanchai _
Name: Number: WO-02244312
Date PM Performed: 07-Jun-2023 Next PM Due Date: 07-Dec-2023
(DD-MMM-YYYY) (DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 4 hours
Part Number Release Publication Date , )
09370140 Rev.5 A January 2018 . gy
Y PerkinElmer

Scope

The purpose of this PM isto ensure the continued functionality of the PerkinElemer/Optima8000 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.
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Component List

Component / Specific Model Serial # Configuration Notes
Optima8000 07851407053C Winlab V 5.5.0.0714
S$10 Autosampler
Parts Lists
Parts Included with the PM

I?art Nt.lmber Description Quantity

(if applicable)
09995098 Air Filter-Spectrometer N/A
N077520 Air Filter-RF Generator N/A
09992731 Axial Window N/A
B0810377 Radial Window N/A
N0770438 O-ring kit, injector support adapter N/A
N0780437 O-ring kit, torch N/A

Additional Reagents and Standards Required for PM

Part Number _— . Expiration Date:

] . Description Quantity Batch/Lot # P °

(if applicable) (MM/YY)

Multi-Element Standard
N0691579 (N069-1579 diluted 10X) 1 58-146CRX1 Oct-2023
Instrument Calibration-4

N9300221 (N9300221 diluted 100X) ! >8-169CRY1 Nov-2023

ICP-OES/Optima8000 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:

¥ Ask customer about unit’s performance since last visit.
¥ Check incoming AC line voltage under load for proper levels and grounding.
V] Is the instrument operational?

2. Mechanical:

¥1 Inspect and clean all fans and filters.
¥l Inspect and replace torch components and necessary.

Torch Components Replaced: [1Yes ¥INo
If yes, list components replaced:
¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
Tubing Replaced: ¥Yes CINo
If yes, list tubing replaced:

¥1 Inspect the peristaltic pump for proper operation.
¥l Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures.
¥1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas

pressures
Regulator Measured Pressure Set Pressure
Nitrogen N/A NA (calibrated in Factory)
Main Argon 76 76psig
Torch Argon 67 67psig
Shear Gas 65 65psig
Water 35 35psi

¥i Check the shear gas nozzle for blockages and proper, uniform flow.

¥ Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.

¥1 Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all
motors, couplings, set screws, gears or drive assembly located on the spectrometer (prism/grating
wavelength drives, slits, shutter, DV mirror, X/Y mirror) if problems are found.

V1 Perform preventative maintenance on the chiller as required. Make the customer aware of the importance
of maintaining the chiller fluid level and filter replacement.

¥ Drain air compressor surge tank.

¥] Clean exterior of instrument.
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3. Electrical:

v Visually inspect all PC boards for cleanliness and signs of corrosion.
¥1 Check all RF generator and spectrometer power supply voltages.

¥1 Run instrument diagnostic checks from the appropriate Device Control Module.

RF Generator:
¥1 Check the RF generator status screens.
¥1 Check the function of all interlocks.

Spectrometer:
¥] Check the spectrometer status screens.
¥1 Check for proper function of all motors from the Motor Control window.

4. Optical:

¥] Check the neon lamp for proper operation.

¥ Ensure that neon initialization passes at power up.

¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to
60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate
the neon correction table if problems are encountered. If problems are still exhibited after the
table is re-generated, replace the neon lamp assembly.

Neon Lamp Replaced: [lYes ¥INo

¥1 Perform the Initialize Optics routine from the Spectrometer Control window.

¥] Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
spectrometer DCM.

V] Insure the Dark Current measurement (Detector Calibration) passes at initialization.

¥1 Check the shutter home sensor position.

¥1 Check prism/electronics temperature sensor readback values from the DCM. It is normal for
these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
A typical electronics temperature is approximately 35 degree C.

V] Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
the detector cooling fan may not be operational. Further inspection may be necessary.

¥ Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.

V] Clean or replace the axial and radial view windows as necessary.
Axial Window Replaced: ¥ives [INo
Radial Window Replaced: ¥ives [INo

5. Post PM Performance Tests:
V1 Perform View Align.

5.1 Spectral Resolution:
1 Measure the spectrometers ability to separate two adjacent wavelengths.

Parameter Specification Test Result Pass/Fail
As 193.696 - Resolution <0.009 0.00721 Passed
Ni 231.604 - Resolution <0.011 0.00878 Passed
Ni 341.476 - Resolution <0.015 0.01273 Passed
Ba 455.403 - Resolution <0.020 0.01590 Passed
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5.2 Precision:
¥ Test for reproducibility of a set of measurement.

Parameter Specification Test Result Pass/Fail
Zn 213.856 %RSD <1 % 0.71 Passed
Mg 280.856 %RSD <1 % 0.55 Passed
Mg 285.207 %RSD <1 % 0.74 Passed
Ba 455.403 %RSD <1 % 0.40 Passed
5.3 Mn BEC:

¥ Run Axial and Radial BEC according to the A&T spec, or the commissioning test procedure.

Mn Background Equivalent Concentration:

Method “MnBEC” For Samples “IB (2%HNO3)” and “IS (N069-1579/10)”, record intensities.

Calculated BEC: BEC = (IB * Conc of Std) / (IS - IB). Where Conc of Std = 1,000 PPB

Element Mode Conc. 1B IS
Mn 257.610 Axial 1,000 ppb 45267.9 9443358.7
Mn 257.610 IB*Conc. IS-IB BEC Spec Pass/Fail
Radial 11658200 1124180.8 10.37 <30 PPB Passed
Axial 45267900 9398090.8 4.82 <30 PPB Passed
6. Review:

¥ Review with the customer PM work performed.

V] Discuss recommended customer supplied materials to have on hand.
V1 Attach PM sticker.

ICP-OES/Optima8000 Preventive Maintenance (PM)
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP-OES/Optima8000;

have been completed.

This ICP-OES/Optima8000 Passes ¥l Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
(DD-MMM-YYYY)

Authorized Customer Representative: Date:
(DD-MMM-YYYY)

ICP-OES/Optima8000 Preventive Maintenance (PM)
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CAL

Calibratech Co.,Ltd.

7/106=7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

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

Certificate of Calibration

Certificate No. : 66-400012-1

Result of Calibration :

UUC Condition As-Received :

Without Adjustment

Good

Funection : Temperature measurement

Immersion Depth|Standard Reading] UUC Reading Correction Uncertainty
( mm.) ("C)H (500 (il e (+"C)
85 10.0035 9.8 0.2 0.11
85 50.0025 50.0 0.0 0.11

Remark
UUC : Unit Under Calibration

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

Page : 2 0f 2

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

providing a level of confidence of approximately 95%

CAL-F0031-03

-o0lo
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MIRACLE INTERNATIONAL TECHNOLOGY CO.,LTD 3
214 Bangwaek Rd. Bangpai Bangkae Bangkok 10160 AN

K

i,'.u“

Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th el gl
— [ N
B 7 1BRATION CERTIFICATE

B Certificate No. : $2022090647-0003
Date Issued : 03-Oct-22

Customer : S.P.S. CONSULTING SERVICE CO., LTD.
7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Incubator

Manufacturer : BINDER

Model : BD115

Serial No. : 12-16967

ID No./Tag No. : IN 05/56

Date Received : 30-Sep-22

Date Calibrated : 30-Sep-22

Calibrated by : Mr. Surat Aumarb

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according
to the International System of Units (SI).

Result of Calibration

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

coverage factor k=2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

Approved by: Page 1 of 2

( Mr. Sarayuth Tochua)
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Certificate No. : $2022090647-0003

Environment : Ambient Temperature : Start record 26.5 °C, Stop record 26.6 °C
Relative Humidity : Start record 54.8 %RH, Stop record 54.6 %RH
Calibration Setting Indicating Measured Measured Overall
Temperature Temperature Temperature Stability’' Uniformity” Variation®
(°0) O O (°O) (°C) (§®)
35 35.0 35.0 0.03 0.07 0.14
41.5 415 41.5 0.03 0.08 0.15

Without adjustment

Calibration STD STD STD STD STD STD STD STD STD  Uncertainty®
Temperature  No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No.9

(0 Q) 0 ) O 0 °C) ) 0 0 +°C
35 3488 3486  34.89 3490 3493 3492 3495 3489 3493 0.18
41.5 4140 4133 4132 4141 4143 4143 4138 4133 4137 0.8

Note : Probe No. 9 is Reference Probe

Setting Air Fresh No. 0 1 2

Condition As-Received : Used Item

The measurment results and statements of conformity with specification only relate to the item calibrated.

Measurement Standards Used & Traceability :
The International System of Units (SI) through

MIT Certificate No. AD2207-125-0001 for Digital Thermometer with Probe (Agilent) Module 1 (73) NTC, Pt1000 Serial No.
MY44024042, Due 01-Feb-23

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.

4. The uncertainty of measurement is included temperature stability.

5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure,

End of Certificate
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QUALITY CALIBRATION CO.,LTD. S,

st

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

T

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ER N ]
www.qcalibration.com ”%4@‘\3“\

E@

NSC-TISI-TIS17025
CALIBRATION 0049

CERTIFICATE No : 22T2574
REFERENCE No : 64386-8

Certificate of Calibration

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT

MODEL WPE 29

SERIAL No L715.0400

ID No WB 06/58

CONDITION AS RECEIVED : USED ITEM

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

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

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

CHAICHARN CH.

11-Mar-22

‘PONGSAK J.

17-Mar-22

11-Mar-22

PAGE: 1 ©F 2

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02
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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 : 22T2574 PAGE : 2 OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WPE 29

ID NUMBER WB 06/58 SERIAL NUMBER L715.0400

RECEIVED DATE 11-Mar-22 CALIBRATION DATE 11-Mar-22

AMBIENT TEMPERATURE 2126 =51 RE RELATIVE HUMIDITY 50 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No
1) DATA LOGGER WITH RTD 2635A 7286308 21T6762
. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

DUE DATE
05-Jul-22

= W

GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.3
Overall Variation of Line Voltage (V) : 1

_____r X
4{:;;“‘;"“:;1 g '_ Instrument Condition : Normal
y i Gh;rz e Bath Inner Size (W*L*H) : 59*35%22 cm
= @
BATH PERFORMANCE
¥ / Calibration Temperature Radius Axial Overall
== o = Point Stability Uniformity Uniformity Variation
PROBE INSTALLATION C) &0 O C) 0
POSITION IN THE BATH 44.5 0.02 0.03 0.05 0.05
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Refita (ERE)
44.4 444 44.49 4447 44 .48 44.46 44.47 0.14

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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PerkinEimer’
For the Better

PinAAcle 900T
Preventive Maintenance Report

Company Name: SPS CONSULTING SERVICE CO.,LTD.
Instrument Location: 7 SOl PHAHOLYOTHIN 24, PHAHOLYOTH
JOMPOL, CHATUCHAK, BANGKOK, 10900

Instrument Serial No.: PTCS14111103

Date: 06-Jan-2023



PinAAcle 900T Preventive Maintenance (PM)

Company Name: SPS CONSULTING SERVICE CO.,LTD.
Address
. 7 SOl PHAHOLYOTHIN 24,PHAHOLYQOTHIN RD. JOMPOL,CHATUCHAK, BAN(
(Instrument Location):
Serial Number: PTCS14111103 PM Number: 1-2
Customer Name 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 . e
i PerkinElmer

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.
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Component List

Component / Specific Model Serial # Configuration Notes
AS900 AS9514B1002 WINLAB 32
Parts Lists
Parts Included with the PM
Part Number i .
i ] Description Quantity
(if applicable)
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
) . Description ualit Batch/Lot #
(if applicable) P Q v / 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)

Part Number .. . irati
N u Description Quantity Batch/Lot # Expiration
(if applicable) Date (MMm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR

PinAAcle 900T Preventive Maintenance (PM)
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Additional Tools Required for PM

Part Number

(if applicable) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MG2-358

OrB?\lt(;OOgSOZZQ 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

PinAAcle 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:

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

"4 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:

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

Vi 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

v 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.

¥1 Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

3.2 THGA Technique

74 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

74 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.

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

¥ 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.

¥ Check furnace open/close function.

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

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

¥l 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

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




¥1 Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥1 Check auto sampler operation.

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

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

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

4. Electrical:

1 Inspect PC boards. Clean if necessary.

v 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.

5. Optics:

¥ Inspect and clean the sample compartment windows, if needed.
Y1 Inspect and clean the furnace windows, if needed.

7] Inspect and clean the GFTV camera lens, if needed.

v Inspect optics. Clean or replace if necessary,

6. Gasses:

4 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.
v Verify that the air filter element is dry. Replace if necessary.

7. 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
hoosing Ni ) he oxi _
Burner Head Sensor C oosmg itrous F)mde as the oxidant Active Passed
should trigger an interlock shuts down
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8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

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

Frfl Certificate Value i
Parameter Specification at 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 £0.001 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 < 0.005 0.0002 Passed
PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9




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 <0.005 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 =200 0.74 Passed

PinAAcle 900T Preventive Maintenance (PM)

Page 7 of 9




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 Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 123 Passed
Zeeman Ratio 0.5220.04 0.54 Passed

10. Review:

¥! Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥l Attach PM sticker.

PinAAcle 900T Preventive Maintenance (PM)

Page 8 of 9




Additional Comments

Additional Comments Regarding the PM

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

0.1855

0.1855+0.1563

= 0.54

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 O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
06-Jan-2023

(DD-MMM-YYYY)

Authorized Customer Representative: Date:
06-Jan-2023
(DD-MMM-YYYY)

PinAAcle 900T Preventive Maintenance (PM) Page 9 of 9
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Certificate of System Qualification
GC-0Q + GCMS-0Q

System |D: CN10925120

Organization Name: S.P.3 Consulting service

Organization Location: 7 Sol Phaholyothin Road, Ladyao, Khet Jatujak, Bangkok 10900
Date: March 29, 2022 3:56:41 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQP Revision: GC.02.50, GCMS.02,60

Overali Qualification Status: Pass

System Inspection and Basic Safety and Operation

7890

Name:

o

E Pass | —i

Setpoint Status:

Overail System Inspection and Basic Safety and Operation Test Status

Pass

inlet Pressure Decay

: : o i
. 4 !
Name [ro |
Back S8L
Setpoint Status: Pass
Pressure: 25.0 psi

Pressure Change:; -0.2 psi /5 minutes

and §<= §0.5 i

Agilent Recommended:

Overall Inlet Pressure Decay Test Status

R — B e

‘Pass

[

SN

Inlet Pressurs Accuracy

Name: %7590

Back SSL
Date: March 29, 2022 3:56:41 PM
System 1D CHNOZEDD

Page 1718
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Agilent CrossLab Compliance Services

Setpoint Status: !Pass

Setpoint

1250 psi

Inlet Pressure:

Actual

o
0.0

Accuracy: psi

Agilent Recommended: f<= 112

Overall Inlet Pressure Accuracy Test Status
?Pass S —— -

inlet Pressure Acsuracy

Name: [7890

Front SSL
Setpoint Status: %ngs
Setpoint Actual

inlet Pressure: ngéwmw—-E psi Fgﬁ WWWWW J psi

Accuracy: 0.0 psi

Agiient Recommended: [ = 1.2

Overall Inlet Pressure Accuracy Test Status

él';"ass om0 j

Detecior Flow Accuracy

Name: [7800 o

Front FID

Setpoint Status: %Pass |
Flow Type: - Fuel

Setpoint: 30.0 ' mL/min Measured Flow: 56-.4 _J mL/min
Accuracy; 0.4 mbL/min

Agilent Recommended: <= 10.0 % setpoint ( [ESME} I mli/min )

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

March 28, 2022 3:56:41 PM

ISR Inatalbsla

Date:

Sogtom [T
[SaPREISUIE TN | i

Page 2/18
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Agilent CrossLab Compliance Services

Setpoint Status: gFass I

Flow Type: Oxidizer ]I

Setpoint: 400.0 mbL/min Measured Flow: i392.6 i mL/min
Accuracy: 7.4 mL/min

Agllent Recommended: <= 100 % setpoint ( 40?6"””"] mmin )
Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.

Setpoint Status: § Pass i W-i

Flow Type: Makeup

Setpoint: 25.0 mL/min Measured Flow: 25.4 " mLmin
Accuracy: 0.4 mL/min

Agllent Recommended: <= 1100 % setpaint ( {2.5 ’ Jm!/min )

.imit is percentage of setpoint or 0.5 mi/minute, whichever Is largest.

Overall Detector Flow Accuracy Test Status

% Pass

H

GC Oven Ternperature Accuracy

Name; 7890

Setpoint Status: Pass
Zone: Oven

Setpoint/Actual

Temperature: 230.0 i230.6 Log

Accuracy: 0.5 ] e

Agilent Recommended: »>= (1.0 % setpoint in K { |-5.0 °C )
<= §1.0 % setpoint in K ( 15.0 °C )

Date: March 29, 2022 3:56:41 PM

Syctom "D TrMananEann

Page 3/18
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Page 4/ 18

Setpoint Status: Pass
Zone: Oven
Setpoint/Actual

Temperature; %100.0 E‘IOO.B °C

Accuracy: 0.3 °C

Agilent Recommended: >= [-1.0 % setpointin K ( |-3.7 °C )

<= £1.0 % setpoint in K ( 13.7 C )

Qvarall GC Oven Temperature Accuracy Test Status

iPéss

GC Oven Temperature Stability

Name: |7890

Setpoint Status: iPass

Setpoint/Average

Temperature: F?)%WWMEﬁWOMZSSMS s °C

Stability: 0.1 °C

Agilent Recommended: EE;= %0.5

Overall GC Ovenh Temperature Stability Test Status

\Pass ' I

Geouting Run

Tested Combination Back SSL { Front FID

Manual Injection

Name: !Not applicable

Setpoint Status: !Completed

Injection Volume ch Column: !1.0 ul.

Overall Scouting Run Status
E‘_éblmpleted

Noise and Drift

Tested Combination? Back SSL ! Front FID
Date: March 29, 2022 3:56:41 PM

Systom I jetdiviaiatcioaly
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Agilent CrossLab Compliance Services

Name: 57890 l
Setpoint Status: i Pass l
Base Signal; [‘1_2.1 pPA

ASTM Noise Drift

counts counts/Hr

712.29 275.82
Agilent Recommended: <= §768.00 <= 119200.00
Status: Pass Pass
Overall Noise and Drift Test Status
[Pass ' )

Jignal to Noise
Tested Combination1 Back SSL / Front FID
Manual Injection

Name: {7890
Setpoint Status: Pass o
Signal to Noise: 874687
Agilent Recommended: i>= 1300000

Overall Signal to Noise Test Status

‘Pass ]

Log Amp

Tested Combination2 Front SSL [ External sQ

Name: 5975C inert XL with TAD }
Setpoint Status: Pass %

Overall Log Amp Test Status

!Pass

RFPA

Date: March 29, 2022 3:56:41 PM
Syebnm 1N ~AANO2EAIN
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Tested Combination2 Front SSL / External SG
Name: |5975c inert XL with TAD I
Setpoint Status: EwPass I
Amu: 1050 o J m/z Drift After Five Minutes: RFPA Voltage:
4 my 485 mv
Agilent Recommended: E-_= 100 ‘-; and E<= {100 | }<= 1100
Overall RFPA Test Status
gPass o ' |
Tune El
Tested Comblnatlonz Front SSL { External SQ
lame: §5975"E"5"men XL with TAD |
Setpoint Status: iF‘ass J
Filament: " g
ot
Setpoint Status: EPass |
Filament: ngw“]
Overall Tune El Test Status
Signal to Noise El
Tested Combination2 Front SSL / External sQ
Name: 3{59750 inert XL with TAD

o

Source: {F;I ; Inert Filament: Tm I I

Setpoint Status: “i;:ss i
Signal to Noise: 332
Agllent Recommended: i>= 320

Date: March 29, 2022 3:56:41 PM
Tystem 1D ThMAoDDIADT
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Source: El - Inert

I Filament:

Agllent CrossLab Compliance Services

P ]

Setpoint Status: Pass

Signal to Noise:

Agilent Recommended: P

422

U . A N

320

Overall Signal fo Noise El Test Status

.
{Pass

Date: March 29, 2022 3:56:41 PM
Systam ID- CNANQ2R2A
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Instrument Details

Purpose

This section describes the as found system configuration.

Details

System
System ID CN10925120
Manufacturer Agilent Technolegies
Name 7890

Tested Combinationt

Injection Technique
Sampler [dentifier
Inlet

Detector

LTM Included?

Tested Combination2

Injection Technique
Sampler fdentifier
Inlet

Detector

LTM Included?

Manual Injection
Sampler 1

Back

Front

No

Manual Injection
Sampler 2

Front

External

No

Agilent CrossLab Compllance Services

Sampler 1
Manufacturer Agilent Technologies
Type Manual Injection
Usage Sample Injection
Syringe Volume {plL) 10

Sampler 2
Manufacturer Agilent Technelogies
Type Manual Injection
Usage Sample Injection
Syringe Volume (pl) 10

Date: March 29, 2022 3:56:41 FM

System iD: CN10825120

Page 8/18
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Mainframe 1

Manufacturer
Name

Model Number
Serial Number
Firmware Revision
Oven Type

Inlet 1

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged: nfet

Infet 2

Manufacturer
Name

Type
Location
Carrier Gas
Control Type
Purged Inlet

[Detector 1

Manufacturer
Name -
Type
Adapter

Controi Type

Agilent Technologies
7890

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technolegiss

7890

SSL

Front

Helium

Electronic Pressure Control (EPC}

Yes

Agilent Technologies

7890

SsL

Back

Helium

Electronic Pressure Control {EPC}

Yes

Agilent Technologies
7890

FID

Capillary

Electronic Pressure Control (EPC)

Agilent CrogslLab Compliance Services

Lo¢ation Front
Makeup Gas Nitrogen
Date: March 29, 2022 3:56:41 PM
System ID: CNAGAZRIZ0

Page 9/18



© 2021 by Agilent Technologles
Detector 2

Manufacturer

Name

Type

Location

Mass Spectrometer 1

Manufacturer

Type

Name

Serial Number
Firmware Revision
High Vacuum System
Scouting Run Standard

MS El Source 1

Manufacturer
Source Type

Number of filaments

Agilent Technologies
Mass Spectrometer
Mass Spectrometer

External

Agilent Technologies
SQ

5975C inert XL with TAD
UsS91732743

5975 5.02.07

Turbo Pump

OFN Std

Agilent Technologies
El - Inert

2

Agllent CrossLab Compllance Services

Date:
System 1D:

March 28, 2022 3:56:41 PM
CN10Q25120
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Electronic Signature

Purpose

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

Detzils

Full Name of Signer: Saenguthai Tarak

Logged On User Name: saenguthai.tarak@non.agilent.com

Signature Creation Date: March 29, 2022

Reason for Signature: Executed protocol and published this original version of document

Regulatory Disclaimer

This document provides a protocol to verify and record instrument configuration and evidence of proper operation. It has been prepared from cur
Interpretation of applicable regulations as well as industry best practices. The document is designed to provide an important component of a complete
compliance package. Validation depends upon many factors and use of this protocol alone does not assure compliance. Agilent Technologles makes no

promises or representations as to its sufficiency for any specific regulatary program.

Warranty

Agilent Technologies makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchantability and fitness for
a parlicular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or consequential damages in connaction with the

furnishing, performance, or use of this matertal.

Date: March 29, 2022 3:56:41 PM
System ID: CN10925120
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Agilent CrossLab Compliance Services

User Name: saenguthal.tarak
Hostname: LAPTOP-CQ3SKORMY

OQ_GCMS_SPS CN10925120 Transaction log :

Systern Id: CN10925120

Print Date: March 28, 2022 3:56:43 PM

Safety and Operation - 7880; -
Qualitative Test - No setpoinis
associated

Page 1/7

Time Transaction Actlvity Type of Traneaction Optlona] Information
State Porformad
March 29, 2022 1:45:41 FM Audit SesslonCreated  Session Nene
March 29, 2022 1:45:41 PM Star Configuration Session Nene
March 29, 2022 1:46:41 PM Audlt Entltlemant Llcansing User is Nonpaying and does
not require an unlock code
March 29, 2022 1:46:18 PM Audlt Eqploaded Sassicn EQP details for primary
technique [Ge] -
File path:
[ProtocolPacke/Ge/Configurat
long/02.60/Ge.02,50.8qp],
EQP File Name:
[Ge.02,50.eqp], EQP Mame:
[AgilentRecommended]
EQP details for hyphenated
technique [GeMs] -
File path:
IProtocolPacks/Ges/Gonfig
urations/02,50/GeMs.02.50.8
gp], EQP File Name:
[GeMs.02.50.eqp!, EQP
Name:
IAgilentRecommended]
March 29, 2022 1:46:20 PM End Configuration Sassion Nong
March 29, 2022 1:46:24 PM Slart Qualification Session oQ
March 29, 2022 1:46:24 PM Starl Execution System Inspection and Besic  Nonsa
Safety and Operation - 7820, -
Qualitative Test - No setpoints
associated
March 28, 2022 1:47:33 PM End Execution Systern Inspection and Basic Run Count : 1

Date:
Svystem 1D:

March 29, 2022 3:56:41 PM
CN10925120

Page 12/18
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Agilent CrossLab Compliance Services

User Name: sagnguthai.farak
Hostname: LAPTOP.CQ3SKOMV

00Q_GCMS_SPS CN10925120 Transactlon log :

System Id: CN10925120

Print Date; March 29, 2022 3:56:43 FM

Time Transaction

State

Activity

Type of Transactlon

Performed

Optional Infortmation

March 29, 2022 1:47:36 PM Siarl

March 28, 2022 1:47:47 PM End

March 29, 2022 1:47:48 PM Starl

March 29, 2022 1:47:63 FM End

Merch 29, 2022 1.47:54 PM Start

March 28, 2022 1:48:02 PM End

March 29, 2022 1;48:04 PM Start

March 28, 2022 1:48:18 PM End

March 29, 2022 1:48:20 FM Starl

March 29, 2022 1:48:26 PM End

Executlon

Execution

Exacutlan

Executlan

Execution

Execution

Execution

Execution

Execution

Execution

Inlet Pressure Decay - Back
SSL: - Fressure Controlled Inlet
-5:25,0 psi - L: »= -2.0 psl and
<= 0,5 psi

Inlet Pressure Decay - Back
SSL: - Pressure Controlled Enlet
- 5:25,0 psl - L »=-2.0 psi and
<= (.5 psf

Inlet Pressure Accuracy - Back
8SL: - Pressure Controlled Inlet
- 8: 25.0 psi - L: <= 1.2 psi

Inlet Pressure Accuracy - Back
SSL: - Pressure Conirolled Inlet
-5:25.0psi-L: <= 1.2 psi

Inlet Pressure Accuracy - Front
SSL.: - Pressure Controlled Inlet
-5:25.0 psi- L: <= 1.2 psi

Inlet Pressure Accuracy « Front
SS5L: - Pressure Coenirolled Inlet
- 8: 26.0 psi « L: <= 1.2 psi

Detector Flow Accuracy - Front
FIC: - Type : Fuel - 5. 30,0
mL/min - L: <= 10,0% setpoint

Detector Flow Accuracy - Front
FiD: - Type ; Fuel - 8: 30.0
mL/min - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Cxidizer - 5; 400.0
mL/min - L: <= 10.0% setpcint

Datector Flow Accuracy - Front
FID: - Type : Oxidizer - S: 400.0
mL/min - L; <= 10.0% setpoint

Page 2/7

None

Run Count : 1

None

Run Count ; 1

None

Run Count : 1

Nona

Run Count : 1

Nene

Run Count : 4

Date:
System ID:

March 29, 2022 3:56:41 PM
CN10925120
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User Name; saenguthal.tarak Systermn |d: CN10925120
Hostname: LAPTQP-CQRISKOMY Print Date: Morgh 29, 2022 3:56:43 PM

OQ_GCMS_SPS CN10925120 Transaction log :

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 28, 2022 1:48:27 PM Start Execution Detector Flow Accuracy - Front  None

FID: - Type : Makeup - S: 26.0
mL/min - L: <= 10.0% setpoint

March 29, 2022 1:48:40 PM End Execution Deatector Flow Accuracy - Front  Run Count @ 1
FiD: - Type : Makeup - S: 25.0
mb/min - L: <= 10.0% setpoint

March 28, 2022 1:48:42 PM Slart Execution GC Oven Temperatura Nane
Accuracy - 7890: - Tomperature
' Oven - 5: 230.0°C - L: »=-1.0
AND <= 1.0 % setpoint In K

March 29, 2022 1:49:00 PM Audit Data GC Oven Temperature Menual Data Entry
Accuracy - 7T890: - Temparature
1Oven - 5:230.0°C - L: »= 1.0
AND <= 1.0 % setpointin K

Merch 29, 2022 1:49:03 PM End Execution GC Cven Temperatura Run Count : 1
Accuracy - T890: - Temperature
1 Cven - 8:280.0°C - L: »=-1.0
AND <= 1.0 % setpoint In K

March 29, 2022 1:49:06 PM Start Execution GC Oven Temperature Nona
Accuracy - 7890: - Temperature
:Qven- 5:100.0°C-Li»>=-1.0
AND <= 1.0 % setpoint In K

March 28, 2022 1:49:30 PM Audit Data GC Oven Temperature Manual Dala Entry
Accuracy - 7890: - Temperature
:Oven - 5: 100.0°C - L: »=-1.0
AND <= 1.0 % selpoint in K

March 29, 2022 1:49:31 PM End Execution GC Oven Temperature Run Count : 5
Accuracy -~ 7890; - Temperature
: Oven - 5:100.0°C - L: »=-1,0
AND <= 1.0 % setpoint in K

March 29, 2022 1:4%:33 FM Starl Execution GG Oven Temperature Stability None
- 7890: - Temperature : Oven -
5:100.0°C - L: <= 0.5°C

Page 3/7

Date: March 29, 2022 3:56:41 PM
System 1D: CN10925120
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User Name: saenguthal.tarik Systomn |d: CN1QB26120
Hostname: LAPTOPR-CO3SKOMY Print Date: Mareh 29, 2022 3:50:45 PM

OQ _GCWMS_SPS CN10925120 Transaction log !

Time Transactlon Activity Type of Transactlon Optlonal Informatlon
Stats Performed
March 28, 2022 1:50:28 PM Audit Data GG Oven Temperature Stabllity Manual Data Entry

- 7880: - Temperature : Oven -
8. 100.0°C - L: <= 0.,6°C

March 29, 2022 1:50:30 PM End Execution GC Oven Temperature Stabllity Run Count: 1
- 7880: - Tompatature : Oven -
$:100.0°C - L: <= 0.5°C

March 28, 2022 3:15:23 PM Starl Executlon GC Scouting Run - Manual Nane
Injoction, Back $SL, Front FID: -
Part of System Preperation - No
limits agsoctated

March 29, 2022 3:15:28 PM Start Execution Noise and Drift « Front FID; - None
Datector FID - L {Noisa): <=
0.10 pA - L (Drifty: <= 2.50
pA/hour

March 28, 2022 3:15:38 PM Starl Exacution GG Scouting Run - Manual None
Injection, Back $SL, Front FID: -
Part of System Preparation - No
limits associated

March 28, 2022 3:16:02 FM Audit Data GC Seouting Run - Manual Data files Path :
Injection, Back SSL, Front FID: - FAPMOQ20224sC_FID.DVFID
Part of Systemn Preparation - No 1A.eh
limits associated

March 28, 2022 3:18:37 PM End Execution GC Scouting Run - Manual Run Count : 1
Injection, Back S5L, Front FID: -
Part of System Preparation - No
limits associated

March 29, 2022 3:16:3% PM Sterl Execution Nolse and Drift - Front FID: - None
Detactor FID - L (Ncise): <=
0,10 pA, - L (Drift): <= 2.50
pA/hour

March 29, 2022 3:25:33 PM Stari Execution Noise -and Drift - Front FID: - None
Detector FID - L (Nolse): <=
G.10 pA - L (Drift): <= 2.50
pAhour

Page 4/7

Date: March 29, 2022 3:58:41 PM
System ID: CN10925120
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Usar Name: saenguthal.tarak System ld: GN10925120
Hostnama: LAPTOP-CQISKOMY Print Date: March 24, 2022 3:56:43 PM

0G_GCMS, SPS CN10925120 Transactlon log :

Time Transaction Actlvity Type of Transactlon Optional Information
State Parformed
March 29, 2022 3:26:13 PM Audit Data Notge and Drift - Front FID: - Data files Path :
Detector FID - L (Noise): <= FAPMOQ2022\ND_FID.D\FID
0,10 pA - L (Drift): <= 2,50 1A.ch
pAfhour
March 28, 2022 3:26:19 PM End Exscution Noise and Drift - Front FID: - Run Count : 1

Datector FID - L (Nolse): <=
.10 pA~ L (Drift): <= 2.50
pAfhour

March 28, 2022 3:27:37 PM Starl Execution Signal to Noise - Manual None
Injection, Back SSL, Front FID: -
Detector FID - L: »= 300000

March 28, 2022 3:27:49 PM Audit Data Signal to Noise - Manual Data files Path ;
Injection, Back SSL, Front FID: - FAPMOQ2022\8N_FID . D\FID
Detector FIG « L »= 300000 1A.ch

March 29, 2022 3:28:18 PM End Execution Signal to Noise ~ Manual Run Count: 1
Injsection, Back SSL, Front FID: -
Dstector FID - Li »= 300000

March 29, 2022 3:29:49 PM Audit AceRestarted Session MNona
March 29, 2022 3:30:44 PM Audit SessionReloaded Session Nonse
March 28, 2022 3:30:47 FM Starl Qualification Session oa

March 29, 2022 3:30:63 PM Starl Execution Log Amp - 5975C inert XL with  Nene

TAD SQ; - Source: El - Inerl

March 29, 2022 3:31:02 PM End Exacution Log Amp - 5975C inert XL with  Run Count : 1
TAD 8Q: - Source: El- Inert

March 29, 2022 3:31:05 PM Start Execution RFPA - 5975C inert XL with Nene
TAD 8Q: - Source: El - Inert

March 29, 2022 3.33:09 PM End Execution RFPA - 5875C Inert XL with Run Count 1
TAD 5Q - Source: El - Inert

March 29, 2022 3:33:11 PM Slarl Exacution Tune E| - 5975C inefl XL with ~ None
TAD 8Q: - Source: - El - Inerl
Filament 1 (Qualitative - No
setpoints associated)

Page b/7

Date: March 29, 2022 3:56:41 PM
Svgtem IN- PN1NG2R12N
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User Namue: saengufhal tarak
Hostpame: LAPTOP-CQISKOMYV

OQ_GCMS_SPS CN10925120 Transactlon log :

System Id: CN10425120

Print Date: March 29, 2022 3:56:43 PM

Time Tranhsactlen

State

Actlvity

Typa of Transactlon

Performed

Optlonal Informatlon

March 28, 2022 3:35:43 PM End

March 29, 2022 3:35:45 PM Starl

March 29, 2022 3:34:06 PM End

March 29, 2022 3:34.37 PM Start

Merch 28, 2022 3:34:51 PM Audit

March 28, 2022 3:35:27 PM End

March 28, 2022 3:35,30 PM Start

March 28, 2022 '3:35:58 PM Start

Execution

Exgcutlon

Execution

Execution

Data

Exacution

Execution

Execution

Tune El « §976C Inert XL with
TAD §Q: - Source: - E| - Inert
Filament 1 {Qualitative - No
setpolnts associated)

Tune El ~ 5975C inart XL with
TAD §Q: - Source: - El - Inert
Filament 2 {Qualitativa - No
setpoints associated)

Tune El - 8975C inert XL with
TAD SQ: ~ Sourca: - El - Inerl
Filament 2 (Qualitative - No
setpoints associated)

Signal to Noise El - Liquid
Injection, Front S5L, 5Q:; -
Source: El- Inerl using
Filament 1 - L: >= 320

Signal to Noisa El - Liguid
Injection, Front S5L, 5Q: -
Source: El - Inert using
Filament 1 - L: »= 320

Signal to Nolse El - Liquid
[njection, Front 5L, 5Q: -
Source: El - Inert using
Filameni 1 - L; »= 320

Signal to Noise El - Liquid
Injection, Front SSL, SQ: -
Saurce: E! - Inert using
Filarment 2 - L »= 320

Signal to Noise Ej - Liquid
Injection, Front SSL, SQ: -
Source; EI - Inart using
Filament 2 - L; >= 320

Page§/7

Run Count : 1

None

Run Count : 1

None

Data files Path ;
FAPMOQ2022\8N_F1_05.00
DATASIM.MS

Run Count ; 1

None

None

Date:
System ID:

March 29, 2022 3:56:41 PM
CN10925120
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User Name; saenguthaitarak Systemn Id: CN10825120
Hostname: LAPTOR-CQ3SKOMV Print Date: March 29, 2022 3:56:43 PM

OQ_GCM3_SPS CN10925120 Transactlon log !

Time Trangaction Activity Type of Transaction Optlonal Information
State Performed
March 29, 2022 3:3G:32 PM Start Execution Slgnal to Nofse El - Liquld None

Injection, Front SSL, SQ: -
Source: El - Inert using
Filernent 2 - L: »= 320

March 29, 2022 3:36:48 PM Audit Data Signal to Noise El - Liquid Data files Path :
Injectlon, Front SS5L, 5Q: - FAPMOQ2022Y8N_FZ_ 05,00
Source: El - Inert using CATASIM.MS

Filernent 2 - L: >= 320

March 28, 2022 3:36:53 PM End Execution Signal to Noiss El - Liguid Run Count : 1
Injection, Front SSL, SQ: -
Source: El - Inart using
Filament 2 - L: »= 320

March 28, 2022 336,58 PM End’ Qualification Session oQ
March 28, 2022 3;36,58 PM Start Reporting Session None
Merch 28, 2022 3:50:19 PM Audf Reporting Session Reporl Generated
Certificete
Page 7/7
Date: March 29, 2022 3:56:41 PM
Svstem ID: CN10925120
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Lambda UV Preventive Maintenance (PM)

Company Name: S.P.S. CONSULTING SERVICE CO., LTD.

Address: 7 Phaholyothin 24 Chompol Chatujak Bangkok

User Name: LUEURITTU WO Number: WO-01808592
Telephone Number: 086-141-2523 PM Number: lof 6
Customgr Sup.port Kerkkiat Kerdsil Certificate Number: UV 5077-2022

Engineer:
o 4 | 22-3u1-2022 e e 22-Jan-2023

Scope

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

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM. Always check with the customer before making any changes that may affect the customer’s
analysis should be signed by an authorized PerkinElmer and customer representative and left with the customer.
Update the PM sticker and instrument logbook as required.

Copyright Information

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

Trademarks

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

Lambda UV Preventive Maintenance (PM)
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Component List
Component . . . .
_p' Serial # Software Version Configuration Notes
Specific Model
LAMBDA25 501514123010 6.2.0.0741 | STD 1.27
NA NA NA NA NA
Standard Lists
Part Number  (If o . Batch/L N I
applicable) Description Quantity ot/SN# Expiration Date (MM-YY)
Stray Light Standard
Nal 1 1943
B250 0999 NaNO2 1 2963
Mar/23
KClI 1 31030
H20 1 71497
Secondary Standard for calibration of wavelength and photometric
accuracy or use NBS/NIST 930 standards
Gray Glass G1 1 2926
Gray Glass G2 1 3501
B050-7805
Gray Glass G3 1 2552
Mar/23
Holmium Oxide 1 1085
NA NA NA
NA NA NA

Lambda UV Preventive Maintenance (PM)
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Additional Parts Required for PM

Part Number (if

applicable) Description Quantity Serial # Remark
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

Additional Reagents and Standards Required for PM

Part Number (if o . Expiration Date
roralieTlE) Description Quantity Batch/Lot # (MMAYY)
NA NA NA NA | NA NA
NA NA NA NA | NA NA

NA NA NA NA | NA NA
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Procedure Checklist
Use (V) to check off those steps in the checklist that have been completed.

1. General:

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

[

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

<]

Perform general inspection of system for cleanliness.

N

. Optical checks:

|

Lamp Alignment/Energy

|

Sample Compartment Windows/Monochromator

k&l

Mirror and Grating Alignment

|

Cell Holder Alignment

3. Mechanical:

|

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

|

Grating Drive Mechanism.

o]

Lamp Change Mechanism.

)

Slit Drive Manual Servo.

4. Performance Test:

D2 Wavelength accuracy

Actual Value Specification

Accuracy at 656.1 nm 656.12 +0.1

Lambda UV Preventive Maintenance (PM)
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[

Holmium Oxide wavelength accuracy. (Specification + 0.5 nm.)

Filter ID # 1085
Test Calibration Actual Value Deviation
Value
279.3 nm 279.3 279.34 0.04
360.8 nm 360.8 360.9 0.10
459.9 nm 459.9 459.99 0.09
536.4 nm 536.2 536.35 0.15
¥ Stay Light.
Test Filter ID # Result Specification
Nal @ 220 nm 1943 0.0193 <0.02 %T
NaNO2 @ 340 nm 2963 0.0180 <0.02 %T
NaNO2 @ 370 nm 2963 0.0172 <0.02 %T
KCI @ 200 nm 31030 2.5258 22A

Baseline Flatness.

Corrected Baseline

Specification

0.000251

+0.001 A

Noise Test @ 500 nm.

Actual Value

Specification

0.000015

+0.00008 A

Lambda UV Preventive Maintenance (PM)
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Photometric Accuracy. (Specification £ 0.006 A.)

Filter 1 ID # 2926
Test Calibrated Value Actual Value Deviation
440 nm 0.3487 0.3497 0.0010
546.1 nm 0.3038 0.3055 0.0017
635 nm 0.3215 0.3241 0.0026
Filter 2 ID # 3501
Test Calibrated Value Actual Value Deviation
440 nm 1.0009 1.0040 0.0031
546.1 nm 0.9795 0.9818 0.0023
635 nm 1.0302 1.0333 0.0031
Filter 3 ID # 2552
Test Calibrated Value Actual Value Deviation
440 nm 0.4940 0.4953 0.0013
546.1 nm 0.4583 0.4593 0.0010
635 nm 0.5058 0.5076 0.0018

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

O

Integrating Sphere

O

Reflecting Attachment

O

Cell Changer

[

Sipper

O

Auto Sampler

6. Review:

[

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.

8|

[
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for Lambda
UV have been completed.

This Lambda UV Passes Fails O the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:

22/1ul/2022
(DD-MMM-YYYY)

Authorized Customer Representative: Date:

22/1ul/2022
(DD-MMM-YYYY)

Lambda UV Preventive Maintenance (PM)




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd ,Bangbumru, Bangplud Bangkok 10700 THAILAND. Nsc_{m_-ns 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : SP22018
Pages 1of3

Calibration Certificate

Equipment : UV-VIS SPECTROPHOTOMETER

Manufacturer : PERKINELMER

Model : LAMBDA 25

Serial No.: 501514123010

ID No.: SP03/58

Calibration Mode : WAVELENGTH ACCURACY
PHOTOMETRIC ACCURACY

Condition As Found : GOQOD

Customer : S.P.S. CONSULTING SERVICE CO.,, LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,
CHOMPHON, CHATUCHAK,
BANGKOK 10900, THAIL AND.

Location : ORGANIC LABORATORY IV
Ambient Temperature : ( 244+ 5) °C
Relative Humidity : (60.1%25) %
Received Date : 30 AUGUST 2022
Calibration Date : 30 AUGUST 2022
Date of Issue : 31 AUGUST 2022
Calibrated by : Nathakom Pisutpaisan

Approved by :
( Thanakul Petchurai )

This certificate is issued in accordance with the requirements 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-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : SP22018
Job No. : VC65SP0008
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 calibration : Wavelength Accuracy

(Without adjustment)
Material Certified Values of UUC* Reading Error U'ncertainty k
Reference Material (nm) (nm) (nm) + (nm) Factor
278.13 278.3 0.17 0.16 2.00
361.25 361.4 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
740.09 740.0 -0.09 0.16 2.00
RM-DL 864.94 865.2 0.26 0.16 2.00

UUCH* = Unit Under Calibration

QF-TS12-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration : Photometric Accuracy

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :30f3

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

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

g 440.0 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
2 29360 1.0 0.9822 0.9810 -0.0012 0.0028 2.00
a 546.1 29914 0.7 0.6962 0.6960 -0.0002 0.0028 2.00
Ly 29381 0.5 0.5076 0.5070 -0.0006 0.0029 2.00
é 29360 1.0 1.0221 1.0202 -0.0019 0.0028 2.00
E 590.0 29914 0.7 0.7238 0.7230 -0.0008 0.0029 2.00
§ 29381 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/1) Absorbance (A) Absorbance (A) (A) + (A) Factor

E 20 0.2436 0.2419 -0.0017 0.0101 2.00
g 40 0.4905 0.4855 -0.0050 0.0115 2.00
§ 235.0 60 0.7453 0.7388 -0.0065 0.0067 2.00
ot 80 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
Parameter Setting

Measurement Mode Wavelength, Absorbance
Wavelength Scan 1100 nm-190 nm
Scanning Speed 7.5 nm/min

Data Pitch 0.1 nm

Band width(Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Stray Light** UUC* Reading at 220 nm

Transimission T(%) Absorbance(A)
0.0107 3.9886
**Specific Acceptance :

Transmission < 1.0 T(%), Absorbance => 2.0 A
**Stray light not TISI Accredited

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

QF-TS512-04-4-020664

End of Calibration Certificate
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