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Callbratech CU.,Ltd. @ NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhap 3 Rdl, Bangpood, Pakkred, 11120 CALIBRATION 0030

Tel.(02) ¥64-6211 Fax.(02) 964-5155, e-mail : calit

Certificate of Calibration

com, calib h.cal@hotmail.com

Certificate No. : 66-200067-1 Page : 10f2
Submitted by : M E T Company Limited

36/659 Moo 6, T. Bangrakp A. Bangbuatong, Nonthaburi 11110
Equipment : Electronic Balance

Manufacturer : METTLER TOLEDO Model : AG285

Serial No. : 1122140126 ID No. : MET-EBO01/46

Capacity : 210 g Resolution : 0.00001g/81g, 0.0001g/210g

On site calibration was carried out at the Laboratory, M E T Company Limited
(2641026.8) "C
(5491t058.8) %

Environment :
Ambient Temperature :

Relative Humidity

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 :
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 [nsti of Metrology (Thailand), (NIMT)
Approved by :
The U inties are for a confid probability of approximately 95%

EIeE

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

-F0031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprach: 3 Rd,
Tel{02) 964-6211 Fax.{02) 964-5155, e-mail : calib h yah

Certificate of Calibration

Pakkred, 111120
lit h.cal@hotmail.com

Certificate No. : 66-200067-1

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

Departure of indication from nominal value

Nominal Value C i U y
(g) (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 accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a fard i iplied by a
providing a level of confidence of approximately 95%
Eecentric error Load test : 50 g
A B C D E

0.00055 0.00027 -0.00015 -D.00018 0.00000 g
Repeatability Load test £ 200 g

Sidev. : 0.000053 g

-olo -

~F0031-03

ge factor k=

Page : 20f2
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\\_, A Certificate of Calibration
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Equipment: SPECTROPHOTOMETER Certificate No.: C06230484
Model: SP-2100 Issued Date: 16 October 2023
Serial No. (orID.):  KJOGOS5083001 (MET-SP 01/46) Job No.: WO-00007312
Manufacturer: Spectrum Page: 1 0of 2
Condition: In Condition

Customer: METCO.LTD.

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

Environment Condition: Temperature 265 °C + 05 *°C
Humidity 606 %RH £ 19  %RH
Calibration Place: M E T CO.,LTD. ( Laboratory Room )

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

Calibration By:

Calibration Date: 16 October 2023

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

Traceabllity: This certificate s traceable to the CRM maintained by National Inslitute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 105931 and 105898
The standard for Photometric Certificate No. 105940

Person in charge Authorized signatory
This certificate Is issuad the unils of to the System of Unils (SI). R provides of to ar
national standard er other recognized nafional standard laboratories.
mmmwumwummummwwwmwmwwmw
provide a bevel of PR 85%. is in with the Guide to (GUM).
mumhm;uumnwmmmmwm Thammruhlnncﬂhﬂnlhmuluud Mumﬂuwmﬂlmh
reproduced except in full without approval of DKSH Technology Limited.

Delivering Growth - in Asla and Beyond. CAL-FM-C0B-15: 12 Sep 2022

&z DKSH

Certificate No.: C06230484 Page 2of 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 Cormrection Uncertainty
334,22 334 0.22 0.59
418.48 418 0.48 0.59
536.90 536 0.90 0.59
637.94 637 0.94 0.59
748.28 748 0.28 059
879.70 879 0.70 0.59
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5890 0.586 0.0030 0.0045
420 nm
0.7604 0.755 0.0054 0.0045
1.0241 1.020 0.0041 0.0045
0.0000 0.000 0.0000 0.0045
0.5782 0.575 0.0032 0.0045
440 nm
0.7430 0.738 0.0050 0.0045
1.0016 0.996 0.0056 0.0045
0.0000 0.000 0.0000 0.0045
0.5283 0.528 0.0003 0.0045
465 nm
0.6854 0.681 0.0044 0.0045
0.9509 0.953 -0.0021 0.0045
0.0000 0.000 0.0000 0.0045
0.5457 0.544 0.0017 0.0045
546.1 nm
0.6944 0.689 0.0054 0.0045
0.9965 0.994 0.0025 0.0045
0.0000 0.000 0.0000 0.0045
0.5837 0.580 0.0037 0.0045
590 nm
0.7223 0.717 0.0053 0.0045
1.0935 1.089 0.0045 0.0045
0.0000 0.000 0.0000 0.0045
0.5675 0.565 0.0025 0.0045
635 nm
0.6900 0.685 0.0050 0.0045
[ —— 1.0862 1.084 0.0022 0.0045
DKSH Tochnolagy Limited e s
2533 Sukhumvit Road, Bangchak, ﬂlm n-w 10260 The End of _c_f_‘rmhta

Phonec +66 2638 7000  Emad: info,

Delivering Growth - in Asia and Beyond.

CAL-FM-C06-15: 12 Sep 2022
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® 2022 by Agilent Technologies Agilent CrossLab Compliance Services

GC-0Q

silipsasiia; SPECTROPHOTOMETER Tu: SP-2100 wnuamASe: KJOGOS5083001
n59day (5u) n979d0Y (1)
16 Oct 2023 wmsasada 16 Oct 2023 QTR HTT
Und | hidndi Und | biund
General
] [m} 1. mwdnysolada (=] (|
m O 2. arwdon ( 9oeldingn, mulu-uanedos) = O
m] o 3. &% ila - A 1wdas (On-Off Swicth) = O
= o 4. 1lunn (Keypad) o o
= | 5. winan (Display, Screen Conlrast) = O
Spectrophotometer
O o 6. useilvivh (Battery Backup) >= 2.5 VDC ) O
0 O 7. dwpuanarmiuiaiu (Wavelength Control) O m)
= [m} 8. ArmunaARu (Wavelength Check) = ]
0 (] 9. wimvrinflaud (UV < 3,000 hour) 0 0
m) O 10, umasindlauss (Visible < 5,000 hour) m] m]
@ O 1. wasiavarudiantna (Carousel Module) @ 0
pH Meter and Conauctivity Meter
[m| O 12.  BuiaTnam ( Electrode and Connection Cable ) ] [m]
(] [m} 13, sesiudrsasawiu Electrode (Level KCI ) i O
0 m] 14.  shilafulany Electrode (Dust Protection Hood) [m] m]
| m] 15, andudiiaTnim (Stand) u] O
Turbidimeter
O O 16. F]'m‘rm'!}'l.lﬁi’r’nﬁﬁ (No Sample) | |
0 O 17.  swumsdesduedu (>= 2.5 lifiu 3.0) O O
Autornatic titrator
[m] [m] 18. @ Piston Burettes 0 O
(] O 19.  Function Rinsing and Dosing [m] [m]
0 o 20.  sanmadoonuazgnsonlsnay [m] 0
wandnfauuain :
Service Engineer
@m“‘m . ¥ 10260
2533 Sukhumwit Road, P'Iml." m 1

‘Bangehak, 0260
Phone: +66 2636 7000 Emall; info.calbrationdish.com  Wabaite: www.dicsh.com/sclontific-thaitand

Delivering Growth - in Asia and Beyond.

CAL-FM-R31-03: 20 Jul 2022

System ID: CN2138A118_MET

Organization Name: MET Company Limited

Organization Location: 36/659 Moo 6 Tambol Banggrakpattana Nonthaburi 11110 Thailand

Date: March 28, 2023 1:45:04 PM
EQP Name: AgilentRecommended
EQP Revision: GC.02.52

Overall Qualification Status: Pass

Logon: Saenguthai Tarak

Logon

Overall CDS Logon Verification - GC Test Status

Pass
Name: 88390
Setpoint Status: Pass

Overaii Sysiem Inspection and Basic Safety and Operation Test Status

Pass
Name: 8890
Front SSL
Setpoint Status: Pass
Pressure: 250 psi
Pressure Change: -0.1 psi /5 minutes
Agilent Recommended: >= 2.0 and <= 05
Date: March 28, 2023 1:45:04 PM
System ID: CN2138A118_MET

Page 1/14



teste
Rectangle


©® 2022 by Agilent Technologies

Overall Inlet Pressure Decay Test Status

Agilent CrossLab Compliance Services

Pass
Name: 8890
Fromt SSL

Setpoint Status: Pass

Setpoint Actual
inlet Pressure: 25.0 psi 250 psi
Accuracy: 0.0 psi
Agilent Recommended: <= 12

Overall Inlet Pressure Accuracy Test Status

© 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

Pass
Name: 8890
Front FID
Setpoint Status: Pass
Flow Type: Fuel
Setpoint: 30.0 mb/min Measured Flow: 30.1 mlL/min
Accuracy: 0.1 mL/min
Agilent Recommended: <= 10.0 % setpoint { 30 mi/min )
Limit is percentage of setpaint or 0.5 mi/minute, whichever is largest.
Setpoint Status: Pass
Flow Type: Oxidizer
Setpoint: 400.0 mb/min Measured Flow: 388.2 mb/min
Accuracy: 10.8 mL/min
Agitent Recommended: <= 10.0 % setpoint ( 40.0 mi/min )

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

Date: March 28, 2023 1:45:04 PM
System ID: 8

Page 2/ 14

Setpoint Status: Pass
Fiow Type: Makeup
Setpoint: 25.0 mi/min Measured Flow: 251 mb/min
Accuracy: 0.1 mbimin
Agilent Recommended: <= 10.0 % setpoint ( 25 mifmin )
Limit is percentage of setpoint or 0.5 mi/minute, whichever is largest.
Overall Detector Flow Accuracy Test Status
Pass
Name 8800
Setpoint Status: Pass
Zone: QOven
Setpoint/Actual
Temperature: 230.0 230.3 C
Accuracy: 0.3 °c
Agilent Recommended: >=  -1.0 % setpoint in K ( -5.0 °C )
<= 1.0 % setpoint in K ( 5.0 °C )
Setpoint Status: Pass
Zone: Qven
Setpoint/Actual
Temperature: 100.0 100.3 °C
Accuracy: 0.3 e
Agilent Recommended: >=  -1.0 % setpoint in K { 87 °C )
<= 10 % setpoint in K ( 37 °C )

Overall GC Oven Temperature Accuracy Test Status

Pass

Name: 8890

Date: March 28, 2023 1:45:04 PM
System iD: CN2138A118_MET

Page 3/ 14




® 2022 by Agilent Technologies Agilent CrossLah Compliance Services

Temperature: 100.0 100.2167 °C
= Tested Combination Front SsL / Front FID
Stability: 0.1 °C 1 Name: 76934
Agilent Recommended: <= 0.5
Setpoint Status: Pass
Overall GC Oven Temperature Stability Test Status Injection Volume on Column: 1.0 ul
Pass
Area RSD: 0.44 % Retention Time RSD: 0.17 %
Agilent Recomimended: <= 3.00 <= 1.00

Overall Injection Precision Test Status

sSsL / Front FID
Pass
Injection Tower
Name: 7693A
Setpoint Status: Compieted
Tested Combination1 Front SSL / Front FID
injection Volume on Column: 1.0 ul { Injection Tower
Overall Scouting Run Status Name: 8890
Completed
Setpoint Status: Pass
I Signal to Noise: 2198451
Agilent Recommended: >= 300000
Tested Combination1 Front SSL [ Front FID )
Overall Signal to Noise Test Status
Name: 8890
Pass
Setpoint Status: Pass
Rase Signal: 8.9 oA
ASTM Noise Drift
pA pAJHr
0.05 0.84
Agilent Recommended: <= 0.10 <= 250
Status: Pass Pass
Overall Noise and Drift Test Status
Pass
. March 28, 2023 1:45:04 PM Date: March 28, 2023 1:45:04 PM
System ID: CN2138A118_MET System ID: CN2138A118_MET

Page 4 /14 Page 5/ 14




Manufacturer

Name
Flow Data input
Temperature Data Input

Tested Combination1

njection Technique
inlet
Detector
LTM Included?
Sampler 1
Manufacturer
Type
Name
- Model Number
Serial Number
Firmware Revision
Usage
Location

Syringe Volume (ul.)

© 2022 by Agilent Technologies

Agilent CrosslLab Compliance Services

F This section describes the as found system configuration.
System
System 1D CN2138A118_MET

Manual Data

Manual Data or Other Data Logging

ection Tower
Front
Front

No

Agilent Technologies
Injection Tower
7693A

G4514A
CN22047055
A11.08

Sample Injection
Front

10

System ID:

Date: March 28, 2023 1:45:04 PM
CN2138A118_MET

Page 6/ 14

© 2022 by Agilent Technologies

Sampler 2

Manufacturer

Serial Number
Firmware Revision
Vial Heater

Mainframe 1

Manufacturer
Name
Mode! Number
Serial Number
Firmware Revision
Oven Type
inlet 1
Manufacturer
Name
Type
Location
Carrier Gas
Control Type
Purged Inlet

Detector 1

Manufacturer
Name

Type

Control Type
Location

Makeup Gas

Agilent CrossLab Compliance Services

Agilent Technologies
Tray

7633A

GA514A
CN22047055
A11.03

Not installed

Agilent Technologies
8890
G3540A

CN2138A118

Agilent Technologies

8890

SSL

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

Electronic Pressure Control (EPC)
Front

Nitrogen

Date: March 28, 2023 1:45:04 PM

System ID: CN2138A118_MET

Page 7714




© 2022 by Agilent Technologies Agilent CrossLab Compliance Services

o :

This signature page was created and published because the ACE sign-off action was axecuted, which is valid for the entire document,
including attachments. The ACE sign-off is an electronic 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 official operator, the Agilent representative has a unique password and logon fc 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 procedur

s.)

Full Name of Signer: Saenguthai Tarak

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

Date: March 28, 2023

Signature Ci

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 aperation. It has beer prepared from our
interpretation of applicable reguiations as weil as indusiry 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 Technolegies makes no

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

fumnishing, performance, or use of this material.

Date: March 28, 2023 1:45:04 PM
System ID: CN2138A118_MET

Page 8/ 14
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CNZ138A118 Transaction log :

Agilent CrossLab Compliance Services

Time Transaction Activity

Slate Performed

Type of Transaction

Optional information

March 28, 2023 12:26:58  Audit
P

SessionCreated

March 28, 2023 12:26:58  Audil Entitlement
P

March 28, 2023 12:26:58  Start Configuration
P

March 28, 2023 12:32:02  Audit Entitlement
Pii

iarch 28, 2023 Augit EqpLoaded

PM

March 28, 2023 12:40:04  End
PM

Configuration

March 28, 2023 12:40:11  Start Qualification
P

March 28, 2023 12:40:12  Start Execution
PM

Iiarchi 28, 2023 12:43:12  End Execution
PM

March 28, 2023 12:43:15  Start Execution
PM

Page 1/

Session

Licensing

Session

Licensing

Session

Session

Session

CDS Logon Verification - GC :

- Qualitative test

CDS Logon Verification - GC :

- Qualitative test

System Inspection and Basic
Safety and Operation - 8890: -
Qualitative Test - No setpoints
associated

None

Session identifier generated:
0800-0002-0000-08HM-Q85
G

None

Succesfully unlocked session
identified by
0800-0002-0000-08HM-Q85
G with uniock code
Xb1b-ckbx-4v0e-kzg1-Ocdg

£GP deiails for primary
technique (Gc] -

File path:
[ProtocalPacks/Gc/Configurat
ions/02.52/Ge.02.52 eqp],
E£QP File Name:
[Ge.02.52.6qp], EQP Name
{AgileniRecommended] Proto
col Revision :[Gec.02.52)

None

0Q

None

Run Count . 1

None

Date:
System

March 28, 2023 1:45:04 PM
CN2138A118_MET

Page8/14




© 2022 by Agilent Technologies

CN2138A118 Transaction log :

Agilent CrossLab Compliance Services

Time Transaction Activity Type of Transaction Optional Information
State Performed
March 28, 2023 12:43:31  End Execution System Inspection and Basic Run Count : 1
PM Safely and Operation - 8890: -
Qualitative Test - No setpoints
associated
hiarch 28, 2023 12:43:34  Start Inlet Pressure Decay - Front None

PM

March 28, 2023 12:43:41 End
PM

March 28, 2023 1
PM

Start

March 28, 2023 12:43:48  End
PM

March 28, 2023 12:43:50  Start
PM

Warch 28, 2023 12:44:12  Audit
PM

March 28, 2023 12:44:20  End
PM

March 28, 2023 12:44:22  Start
P

March 28, 2023 12:44:42  Audit
PM

Execution

Execution

Execution

Execution

Data

Execution

cution

Exe

&

Data

SSL: - Pressure Controlled Inlet
- 5:25.0 psi- Lt >= -2.0 psi and
<=0.5psi

it Pressure Decay - Front

SSL: - Pressure Conlralled Inlet

£ 25.0 psi- Lt >= 2.0 psi and

0.5psi

Inlet Pressure Accuracy - Front
$SL: - Pressure Controlled inlet

-8:250psi- L

Infet Pressure Accuracy - Front
SSL: - Pressure Controlled Inlet
-$:25.0psi-L: <= 12 psi

Dietector Flow Accuracy - Front
FiD:

miimin - L: <= 10.0% setpoint

Type : Fuei-$:300

Detector Flow Accuracy - Front
FID: - Type : Fuet - S: 30.0
mL/min - L: <= 10.0% setpoint

Detactor Flow Accuracy - Front
FID: - Type : Fuel - §: 30.0
miimin - L <= 10.0% setpoint

Detec!
FID: - Type : Oxidizer - S: 400.0
10.0% setpoint

Flow Accuracy - Front

mbnin - L

Detector Flow Accuracy

5:400.0

FID: - Type : Ox
mL/min - L: <= 10.0% setpoint

Page2/6

Run Count: 1

None

Manuat Data Entry

Run Count - 1

None

Manual Data Entry

Date:
System 1Dz

March 28, 2023 1:45:04 PM
CN2138A118_MET

Page 10/ 14

© 2022 by Agilent Technologies

CN2138A118 Transaction log :

Agilent Crossi.ab Compliance Services

Time

Transaction
State

Activity
Performed

Type of Transaction

Optional information

March 28, 2023 12:44:47
PM

March 28, 2023 12:44:52

Execution

Execution

Execution

Execution

Execution

Execution

Detector Flow Accuracy - Front
FID: - Type : Oxidizer - $: 400.0
miimin - L: <= 10.0% setpoint

Detector Flow Accuracy - Frant
FID: - Type : Makeup - S: 25.0

miimin - L: <= 10.0% setpoint

Detector Flow Accuracy - Front
FID: - Type : Makeup - §: 25.0
10.0%

mb/min - L

/s setpoint

Detector Flow Accuracy - Front

ype : fakeup - S: 25.0
mb/min - L: <= 10.0% setpoint
GG Oven Temperature

- 8890; - Temperature
a

Accuras

Qven - §: 230.0°C - L: >
AND <= 1.0 % setpoint in K

GC Oven Temperature

Accuracy - B890: - Temperature
- Oven - §: 230.0°C -
AND <= 1.0 % sefpoint in K

2>=-1.0

GC Oven Temperature
Accuracy - 3890: - Temperature
:Oven-$:230.0°C-L:>= 1.0
AND <= 1.0 % setpointin K

GC Oven Temperature
Accuracy - 8890; - Temperaiure
- Oven - §: 100.0°C -L:>= 1.0
AND <= 1.0 % setpointin K

GC Oven Temperature

Acouracy - 8890: - Tem
Oven - §: 100.0°C - L >=-1.0
AND <= 1.0 % sefpoint in K

Page3/6

Run Couni : 1

None

Manual Data Entry

Run Count: 1

None

Manual Data Entry

Run Count: 1

None

WManual Data Entry

March 28, 2023 12:45:07  End
PM
March 28, 2023 12:45:09  Start
PM
ilarch 28, 2023 12:45:28  Audit
PM
March 28, 2023 12:45:30  End
P
March 28, 2023 12:45:31  Start
PM
March 28, 2023 12:45:48  Audit
P

Date: March 28, 2023 1:45:04 PM

]

(=

System Dt CN2138A11

Page 11/14




® 2022 by Agilent Technologies

CN2138A118 Transaction log :

Agilent CrossLab Compliance Services

Time Transaction  Activity Type of Transaction Optional Information
State Performed
March 28, 2023 12:45:51  End Execution GG Oven Temperature Run Count : 1
PM Accuracy - 8890: - Temperaiure
:Oven - §: 100.0°C - L >= 1.0
AND <= 1.0 % seipoint in K
March 28, 2023 12:45:53  Start Execution GC Oven Temperature Stability None
PM - 8890: - Temperature : Oven -
$:100.0°C -L: <= 0.5°C
March 28, 2023 12:46:53  Audit Data GC Oven Temperature Stability Manual Data Entry
oM - 8890: - Temperature : Oven -

March 28, 2
PM

$:100.0°C - L: <= 0.5°C

GC Oven Tempersture Stability
- 8890: - Temperature : Oven -

Run Count : 1

$:100.0°C - L. 5T

March 28, 2023 12:47:01  Start Execution GC Scouting Run - injection None
PM ront SSL, Front FID:

Part of System Preparation - No

i associated
Warch 28, 2023 12:50:08  Start Execution GC Scouling Run - Injection None
PM Tower, Front SSL, Front FID: -

rt of System Preparation - No

March 28, 2023 12:51:05  Audit Data GC Scouling Run - Injection Data files Path
PM Tower, Front SSL, Front FID: - Fi\Data\8C011.0\FID1A.ch

Part of System Preparation - No

limits associated
March 28, 2023 12:51:52  End Execution GC Scouting Run - Infection Run Count: 1
P Tower, Front SSL, Front FID: -

Part of System Preparation - No

fimits associated
March 28, 2023 12:51:F Start Execution Noise and Drift - Front FID: - None
PM Detector FID - L {Noise): <=

0.10 pA - L (Drift): <= 2.50

pAfhour

Page4/6
Date: March 28, 2023 1:45:04 PM
System ID: CN2138A118_MET
Fage 14

© 2022 by Agilent Technologies

CNZ138A118 Transaction fog :

Agiient CrossLab Compliance Services

Time Transaction
State

Activity

Performed

Type of Transaction

Optional Information

March 28, 2023 12:52:26  Audit
PM

March 28, 2023 12:53:21 End
PM

March 28, 2023 12:53:28 tart

PM

March 28, 2023 1:12:20 PM Audit

March 28, 2023 1:12:20 PM Audit

March 28, 2023 1:12:20 PM Audil

March 28, 2023 1:12:20 PM Audit

March 28, 2023 1:12:24 PM Audit

Data

Execution

Execution

Data

Data

Dala

Data

Data

Noise and Drift - Front FID: -
Detector FID - L (Noise): <=
0.10 pA - L (Drif

=250
pA/hour

Noise and Drift - Front FID: -
Detector FID - L (Noise): <=
.10 pA - L (Drift): <= 2.50
pAJhour

fnjection Precision - Injection

Tower, Front SSL. Front FID:

GC - L (Ares). <= 3.00% - L

(Ret. Time): <= 1.00%

Injection Precision - Injection

Tower, Front SSL, Front FID:

GC - L {Area) <= 3.00%

(Ret. Time): <= 1.00%

L

Injection Precision - Injection

Tower, Front SSL, Front FID:

GC -L (Area): <=3.00%-L
(Ret. Time): <= 1.00%

Injection Precision - injection

Tower, Front SSL, Front FID:

GC -L (Area) 0% - L
(Ret. Time}: <= 1.00%

Injection Precision - Injection
Towar, Front SSL, Front FID:
GC - L (Area): < i
(Ret. Time): <= 1.00%

Injection Precision - Injection
Tower, Front SSL, Front FID:
GC - L (Area) <= 3.00% - L
(Ret. Time): <= 1.00%

Daia files Paifi ©
FiData\NDO12.D\FID1A.ch

Run Count: 1

None

Data files Path
F:AData\Pre0107.D\FID1A.ch

Data files Path
Fi\Data\Pre0108.D\FID1A.ch

Data files Paih
Fi\Data\Pred109.D\FID1A.ch

Data files Patft
FAData\Pre0110.DFID1A.ch

Data files Path
Fi\Data\Pre0111.D\FID1A.ch

Date: March 28, 2023 1:45:
System iD: CN2138A118_ME

~

Page 13/ 14




‘ . e Complianc ice
© 2022 by Agilent Technologies Agilent CrossLab Compliance Services
U3t 15y 8 9 §1iA MET Company Limited
36/659 i 6 AuneiniiANN  B.uetves . uunyd 11110
36/659 Moo 6 Tambol Bangrakpattana Amphur Bangbuatong Nontaburi 11110
CN2138A11 nsaction log : . ;
CN2138A118 Transaction log Tel : 02920 1458-9 Fax : 0 2920 1460 E-mail : met ji@yahoo.com
Time Transaction  Activity Optional Information TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT
State Performed ‘Sampler Location Date November 9,2
\ les Path Start Time 9:10 AM
23 1-12:25 PM Audit s Patt
March 26, 2023 2:25 PM Audi . Sampler Number TSP No.10 Transfer Standard Type Orifice Stop Time 9:10 AM
a\Pre0?12.D\FIDTA.
Motor Serial Number Bl Caliorator Model
Recorder Serial Number - Calibrator Serial Number 1 Person Mr.Jirayut Seehabut
Execution Run Count : 1 Plate (Defta H) (A) (x) 1) (v) Temparature | Barometric | Start | stop
No. [ Pressure Drop Across Orifce (4,0} [AH,0(ParP,) (T, Tal] 2| Qstd = (1/m){(A-b)] fampie Fiow Rate Incicatl G = I[(PaiP, (T, Ta)l Pressure | Meler | Meter
Positive | Negative [ AH,0 (mmin) (inch) (K = “C+273] (mmHg)
5 | 15 30 170868 087849 11 1.09 305.0
. 7 52 224058 116117 17 168 305.0
e 10 43 86 2.89300 1.49744 25 247 305.0
13 108 3.24199 1.67982 33 3.26 305.0
8 | 66 132 358415 1.85864 385 305.0
March 28, 2023 1:16:08 PM Data files Path Linear Regresstion Y ONX :Y=mX + b Average 305.0 7570
ata\SNG1.DWID T Ach 1 [siope (m) 1.91345|Linear Equation & mwmmg,l 7600)
2 |intercept (b) 0.02773|Set Point Flow Rate ( X ) (m’/min) 1.133 v 09928243 | T, 1y | 2080
; o E Signal to Nais Run Count : 1 3 [Correlation Coefficient () Final Set Flow Rate = (1) of  (Papstay(tsarta) 0973192407
2023 8 PM End Signal o Naise - Inj in Count:
or. Front SSL. Front Result C=(PalPstd)*(Tstd/Ta)"0.5|  0.986505148
r, Front S8 -
COMMENT
March 28, 2023 1:17:14 PM End Qualification 00
Andersen Instruments, Inc.
Marcti 28, Nonz
March 28, 2023 1:43:49 PM Audit Genes ) = 2.816244x - 1519042
March 28, 2023 1:43:49 PM Aud v IC (inch) Qstd-IC v
Certificate R®=0.981126
6.00
5.00
4.00
o
of
3.00
2.00
z
I8
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 2.00 220 240 260
Calibrated By
CN213¢ Field Environmental Division Manager
Page 14/ 14
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U3 18u 3 7 $1f MET Company Limited

36/659 i 6 AuENRALY B.Unetves . uunyd 11110
36/659 Moo 6 Tambol Bangrakpattana
Tel : 02920 14589 Fax : 0 2920

Amphur Bangbuatong
1460 E-mail

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Nontaburi 11110
met_jj@yahoo.com

o oo ¢ da o
UIHN !au13§ 1HAIIT 1NA

42 TIBUNT1 14 1A 9 wvainda wALIaY AT 10230 T 02-0435814-5 Tnsans 02-9438201

Calibrated By

Field Environmental

Division Manager

) memrvier co tro, 42 Raminthra 14 veak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax : 02-9438201
Sampler Location Date November o
Project Site Start Time 910
Sampler Number PM10N.14  |Transfer Standard Type Orifice Stop Time 9:10 AM
| Analyzer Performance Test
Recorder Serial Number Calibrator Serial Number 1 Person Mr.Jirayut Seehabut Calibrated Date: 8 November 2023
Instruments Information
Plate (Delta H) (A) (X) () (Y) e | Barometric [ Start Stop.
N ) Analyzer Type: NO/NO2/NOx Analyzer Manufacturer Thermo Environmental
No, | Pressure Drop Across Orifice (1nH,0) | [ AH,0(PalP,, (T, /Ta)] | Qstd = (1/m)[(A-b)] fampie Fiow Rate Indicatol IC = I[(Pa/P, (T, /Tal] Pressure | Meter | Meter Model: 42C SIN: 72706374
Positive | Negative [ AH,0 (mmin) (inch) ('K = “C+273] (mmHg)
s | 5 | 15 | s0 ) oa7ea 2 e w50 | 7570 Calibration System
7| s 25 | so0 220589 113834 17 68 3050 Calibrator Unit Standard Gas
m e e o D161 20002 0 2o Dilutor Model Dasibi Model 5008 NO Conc 46.05 PPM
— - — - SIN: 705 S02 Conc 46.01 PPM
s ° ‘e o6 3.05657 156292 2 256 2050 oo ZERO AIR Genearator AP| Model 701 CO Conc 4,487 PPM
Wl s 5o | 1e 338876 75053 a1 308 w50 | 770 SIN: 1924 Cylinder number CC507080
Linear Regresstion Y ONX:Y=mX + b Average 305.0 757.0 Expire Date: 23 Jul. 2025
oo e T ; S Ervironment: Temporatire. 2350 Homidty_51_%RH
2 [intercept (b) 0.02773|Set Point Flow Rate ( X ) (m’/min) v 0.9986726| Ty | 298.0)
5 [Coretston Gostioent (1) 099995 Fina S Fow Rate = (1) (PaPsia)(Tsiaa) | ooratozéor Calibration Check ( Before adjust)
Result C=(PalPstd)*(TsidTa)"0.5|  0.986505148 Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
. (ppb) (ppb) (ppb) (ppb) (ppb) Drift%
COMMENT
NO 0.1 0.0 0.1 395.2 400.0 -1.2
Andersen Instruments, Inc. NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
. ¥ =2099211x- 0688854
IC (inch) Qstd-IC N Zero Span
4.50 R =0995508 GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
4.00 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
350
3.00 < Single Point Calibration Chart
450
2.50 * g 400
£
> 30
2.00 g w0
« 250
]
Zad % 200
1.50 2 s
100
1.00 50 46
0
0.0%0 4000
050 NO Reference Value (ppb)
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 2.00 220 240
Calibrate By
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Calibratech Co.,Ltd. M seomsi-msizazs
2 7/106-7 Moo 2, Sukhaprach , B d, Pakkred, Nonthaburi CALIBRATION D030
ENVIR v3iin1dulae wedia drim 1967 Moo 3T, Rangpood : e
Tel.(02) 96:3-6211 Fax.(02) 964-5135, e-mail : calibratech. cal{@yahoo.com, calibratech .cal@hotmail.com
SERVICE 42 TIBUNTT 14 1on 9wt A uIILY UMW 10230 Tnsdw 02-9435814-5 Tnians 02-9438201 - : -
i b e o v Certificate of Calibration
Ervim sEevicE co. tro. 42 Raminthra 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax ; 02-9438201
Certificate No. : 66-400476-4 Page : 1of2
Analyzer Performance Test Submitted by : M E T Company Limited
36/659 Moo 6, T.Bangrakpattana, A.Bangbuatong. Nonthaburi 11110
Calibrated Date: 8 November 2023
Equipment : Air Chamber (Refrigerator)
Instruments Information S 3 .
Manufacturer : Sanden Intercool Model : YPR-068S
Analyzer Type: SO2 Analyzer Thermo Envir
Model: 43C SIN: 335003719 Range : N/A "C Resolution :. 1 c
Serial No. : YPROG82S-140100003R ID No. : MET-RE02/57
Calibration System
SO SETPyC Environment : On site calibration was carried out at the Laboratory, M E T Company Limited
Dilutor Model Dasibi Model 5008 NO Conc 55.47 PPM Ambient Tcmpemum : (29.51030.5) "'C
SIN: 705 $02 Conc 55.11 PPM
ZERO AIR Genearator AP| MODEL 701 €O Conc 4,535 PPM Relative Humidity : (541057) %
SIN: 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027 Line Voltage : (220510 221.82) V
Environment: Temperature_ 255 °C Humidity:_51_%RH Date of Received : 23 August 2023
Calibration Report Date of Calibration : 23 August 2023
Zero Span Date of Issue : 23 August 2023
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB) N Calibrated by : _
Before 0.0 0.1 0.1 400.0 393.3 1.7 =
After 00 00 00 4000 2000 20 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
Single Point Calibration Chart 1D No, Cert, No, Due Date Traceability
500 400046 & 400023 66-400184-1 03 Oct 2023 National Institute of Metrology Thailand (NIMT)
450
3033
400
E 30 P 4000
300
2 250 -
§ 200
2 150
100
50 0.1
° 0 00 400
Reference (PPB)
Approved by :
Calibrate By UPErvisor
The U inties are fora fid 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. Calibratech Co.,Ltd. G0 NSC-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 106-7 Moo 2, Sukhaprachasan 3 Rd., Pakkred, i 11120 CALIBRATION 0030
Teli02) S64-6211 Fax.(02) 964-5135, e-mail : calibratech. cali@yahoo.com, calibritech .cali@hotmail.com Tel(02) 964-6211 Fux.(02) 964-5155, e-muil : cali i h.cal@hotmail.com
Certificate of Calibration i Certificate of Calibration
Certificate No. :66-400476-4 Page : 20f2
Result of Calibration :  Without Adjusiment Certificate No. : 66-420002-1 Page : 10f2
UUC Condition As-Received : Good Submitted by : M E T Company Limited
Funetion :  Temperature measurement 36/659 Moo 6, T.B kpattana, A.Bangb g, Nonthaburi 11110
This instrument was selting air ventilation at position 0 (close) .
Equipment : pH Meter with electrode
Inside of Chamber |
pH meter
W =058 m
Manufacturer : Eutech Model : pH 150
2 4 D =060 m )
4 [-] & Range : -2.00 10 16.00 pH Resolution : 0.01 pH
1 3 H=145 m
. 3 Serial No. : 2657036 ID No. : MET-PH04/60
Capacity = 0.50 m
3 Electrode
e Model : NIA Serial No. : 66365
Hi2 8 o
8 ? Environment : Ambient Temperature ; 25 +2) "C
wWio Relative Humidity 1 (50 + 15) %
5¢c
o2 50 5o 2]
¥ Date of Received : 05 January 2023
Front
= Date of Calibration : 11 January 2023
Date of Issue : 11 January 2023
Test Setting Indicating
Patir] Tesiptrine | reiipsinge Measured Temperature { " C) @ Sensor No. Uneertainty Calibrated by :
c)| ¢y (c) T 23] & s]e]| 78] 9| () Calibration Method :  [n-house method CAL-M4201 direct by using standard voltage calibrator
3 2 2 a4 | 37| a3 | 39| 41| 43| 39| a2 32 0.89 and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
Test Setting Indicating Measured Measured Overall
: 2 1. Multiproduct Calibrator
Point T Temp Uniformity Stability Variation . s
(c) ("cy (") ("c) ("c) ("c) IDNo.  Cet.Ne.  DucDate Lraccability
= = 5 5 03 = 440001 21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
Remark The unceriainty is not combine uniformity of the air chamber pH Cert. No. Lot No, Exp. Date Traceability
This result of calibration was found accurate as shown on date and place of calibration only. 4.008 61235182 857394 11 Dec 2024 CPA Chem Lid. Accredited to 1SO 17034 and 1SO/IEC 17025
This reporied uncertainty of measurement was based on a tard . Itiplied by a ¢ ge factork = 2, 6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to 1SO 17034 and 1SO/IEC 17025
providing a level of confidence of approximately 95% 10,010 61260481 §57396 11 Dec 2023 CPA Chem Lid, Accredited to 150 17034 and ISO/IEC 17025
-olo -
Approved by :
Supervisor
The Uncertainties are for a confidence probability of approximately 95%
Bl : EAeE
% This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid. .
o] 0L
AL-F0031-03 AL-FOO31-03
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Calibratech Co.,Ltd.
Rd.,

TI106-T Moo 2, Sukh b 3 Pakkred, Nonthaburi 11120
Tel{02) $64-6211 Fax.(02) 964-5155, e-muil : calit h. cal@yah i lith il.com

Certificate of Calibration

Certificate No. :  66-420002-1

Page : 2 of 2
Result of Calibration :
UUC Condition As-Received :  Good
Function : Electrical measurement
pH meter
Performing standard curve by Multiproduet 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)
1774800 4 400 | 1771 0.4 0,060
47,10 0.0000 7 699 | 0.1 0.l 0,060
-177 4800 10 10,00 | -177.3 -0.2 0L060

Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adj Curve Standard Buffer | UUC Reading Correction Uncertainty
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 .00 0.0097
4,7, 10 6.986 7.00 ~0.01 0.011
100 10.01 .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 factor k =2,

providing a level of confidence of approximately 95%

- ol

AL-F0031-03

CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprach

S,

N

e

A
el

)

2 &
‘*4.1(4‘_\,\.‘\'

NSC-TISI-TIS 17025
3 Rd., B i, Pakkred, i 11120

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

Certificate No. :

Submitted by :

Equipment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :

Calibrated by :

Calibration Method :

Reference Standard Instruments :
Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No, Due Date Traceability
400029 & 400030 66-400227-1 24 Oct 2023

CALIBRATION 0030

Certificate of Calibration

66-400476-2 Page : 10f2

M E T Company Limited

36/639 Moo 6. T.Bangrakpattana. A.Bangbuatong. Nonthaburi 11110

-4

Air Chamber (Oven)

Manufacturer : Binder Model : EDS3
Range : N/A "C Resolution : | i o
Serial No. : 13-07419 1D No. : MET-OV02/537

On site calibration was carried out at the Laboratory, M E T Company Limited
(310w 32.0) "C
Relative Humidity 3 (5510600 %

Ambient Temperature :

Line Voliage F (210.010 210.8) V
23 August 2023
23 August 2023
23 August 2023
[
CAL-M4004, TLAS G-20
The temperature scale used was based on [TS-90

This certification is traceable to the International System of Units

Mational Institute of Metrology Thailand (NIMT)

Approved by

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

=l
This eerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid. %

AL-F0031-03
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CAL

Calibratech Co.,Ltd.

7/106-7 Moo 2, p 3 Rel., Bangpood, Pakkred, Nonthaburi 11120
Tel{02) 96:3-6211 Fax.(02) 964-5155, e-mail : cali Il iy it h cal@hotmail.com
Certificate of Calibration
Certificate No. :66-400476-2 Page : 20f2

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

This instrument was setting air ventilation at position 0 (¢lose)

._‘r Inside of Chamber
W =040 m
2 4
& © D =03 m
1 3
H =040 m
1
Capacity = 0.05 m
H H2
(; Irs
¢ ¢
< L
5ci
o1 5.;,1 o
Fromt
- ” »
Test Setting Indicating
. Measured Temperature { * C) @ Sensor No, Uncertainty
Point | Temperawre | Temperature
[l o et oo {*C) 1 2 3 4 5 6 7 8 9 (£°C)
[[1Z] 1o (ALY 1050 105.0] 105.0] 1049 103.9] 103.9] 104.2] 104.2] 104.2 0.94
180 184 184 IS0 [ I8LY) INOE] 179.7] 180.2] 1RO.8 | 180.7 | 180.8] 180.2 1.2
Test Setiing Indicating Measured Measured Overall
Point T T Uniformity Stability Variation
£ L) {=C) (*“C) ("c) (*c) el o0
1 10 1 1.0 0.2 1.3
180 184 184 1.9 0.3 27
Remark The inty is not combi iformity of the air chamb

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

This d inty of was based on a standard uncertainty multiplied by a coverage factork =2,

P

providing a level of confidence of approximately 95%
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CAL

Calibratech CO.,Ltd. NSG-TISI-TIS 17025
T/106-T Moo 2, Sukhaprach: 3 Rd., Bangp Pakdred, Nonthaburi 11120 CALIBRATION 0030
Tel.{02) 964-6211 Fax (02) 964-5155, e-mail : calibratech. cal@yahoo.com, calii hotmail.com

Certificate of Calibration

&

Certificate No. : 66-400476-1 Page : 1 0f2

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 : (31.0w32.0) "C
Relative Humidity A (551060) %
Line Voltage : (210.010 210.8) V
Date of Received : 23 August 2023
Date of Calibration : 23 August 2023
Date of Issue : 23 August 2023

Calibrated by :

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on [TS-80

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

400029 & 400032 66-400228-1 25 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by :

Supervisor

The U ies are for a confid probability of approximately 95%
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Lid.
(m]

F0031-03
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CAL

Calibratech Co.,Ltd.
1067 Moo 2, 7 3 Rd., Bangpood, Pakkred, i 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech_ cal(@yuhoo.com, calibratech _cali@hotmail.com

Certificate of Calibration
Certificate No. :66-400476-1

Page : 20f2

Result of Calibration :  Without Adjusiment
LUC Condition As-Received : Good
Function : ‘Temperature measurement

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

Inside of Chamber
f W=032 m

Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprach: 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.{02) 964-6211 Fax.(02) 964-5155, e-mail : calit h.cali@yah

A,
S

NSC-TISI-TIS17025
CALIBRATION 0030

cal@hotmail.com
Certificate of Calibration

Certificate No. : 66-400476-5 Page : 10f2
Submitted by : M E T Company Limited

36/639 Moo 6, T.B kpattana, 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 1D No. : MET-BIOI/55

Environment : On site calibration was carried out at the Laboratory, M E T Company Limited

Ambient Temperature :

Relative Humidity
Line Voltage

(31.01w0320) °C
(5510600 %
(210.0 10 210.8) V

2 1 D =018 m
4 5
¢. 3 H =024 m
3
Capacity = 0.0 m
H
HZ2 B
8 9
sl g
5¢
4 []7] ¢ |5em, D
. Eront e
“ " >
Test Setting Indicating
A Measured Temperature ( * C) @ Sensor No. Uncertainty
Point | Temperawre | Temperature
2y L7 () ! 2 3 4 5 6 7 8 9 (£°C)
1%0.0 180.0 1800 IELT) IR0 | IBOS [ 180T | IRLS) ISLT ) 1803 | 1804 1801 0.95
Test Setting Indicating Measured Measured Overall
Point Temy Temp | Stability Variation
o (°Ch ("C) ("C) (C) (cy
I 8iLO 180.0 180.0 1.7 0.2 20

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

providing a level of confidence of approximately 95%

AL-F0031-03

-ollo -

inty multiplied by a cc

rage factork = 2,

Date of Received : 23 August 2023
Date of Calibration : 23 August 2023
Date of Issue : 23 2023

Calibrated by :
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 RTD Probe

1D No. Cert. No, Due Date
400029 & 400043 66-400226-1

1 bili
27 Oct 2023 National Institute of Metrology Thailand (NIMT)

Approved by

Supervisor

0

The U inties are fora

probability of approximately 95%
This cerificaie may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

-F0031-03
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CAL

Calibratech Co.,Ltd.
7/106-7 Moa 2, Sukhay 3 Rd., Bangpood, Pakkred, } i 11120
Tel(02) 954-6211 Fax.(02) 964-5155, e-mail ;

i cal/@ hotmail.com
Certificate of Calibration

Certificate No. :66-400476-5 Page : 2 0f2

Result of Calibration :  Withoul Adjustment
UUC Condition As-Reeeived @ Gioeond
Function: T,

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

Inside of Chamber
f W=03T m
2 4 = {),
i % & D =033 m
1 3 H=101I4 m
3
3 Capacity = (.14 m
H2 B
8 °
i g
5
il o &ﬁm 8
i Front .
W »
Test Setting Indicating
M. ¥ i . i
point| Temperatie: | Tempéranrs easured Temperature { ° C) (@ Sensor No Uncertainty
(el &4 (“c) {5€) 1 3 4 5 6 7 8 9 (£°C)
200 2000 20.0 1994 19.63] 19.66] 19.60 | 20.31 | 20.38 | 20.27 | 20.01 | 20.22 0.34
Test Setting Indicating Measured Measured Overall
Paint Temy T Uniformity Stability Variation
(el () ("C) {*C) ("C) {~C)
20.0 200 20.0 0.6% 0.05 0.9

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 reponed uncertainty of measurement was based on a dard

providing 4 level of confidence of approximately 95%

AL-F0031-03
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Metrology Technical Co.,Ltd.

|§

Calibration Certificate

Cert. No. :  CT-23-05-23470
Page : 1 of 4
Issued date : 08 May 2023
Equipment COD Reader , Manufacturer : MLAB |, Model : DB1602
S/N =0189 |, Customer ID = -

Client : M E T COMPANY LIMITED.

36/659 M.6 Bang Rak Phatthana, Bang Bua Thong, Nonthaburi 11110
Received Date : 03 May 2023 Ref. Job Nao. : 506605-00001
Calibrated Date 03 May 2023 Approved by

Calibration Place Laboratory room

Environment Condition : Temperature 28.6 + 0.4 (°c) , Humidity 58.5 + 3.5 (%RH)

Calibration Method + Measure lemperature distribution by 8 channel in flat level. . (MTEC WI No. # WICAL-02-005-R01 )

Ref e Standard Inst it :
' Due date

No Instrument code i Model
1 Temperature Datalogger MTEC-CE-0180 MLAB 102023
2 Thermo Hygrometer MTEC-CE-0181 TH-03A 06/2023

Condition of certificate :

(1) This cerificate is traceable 1o International System of units (S1 Units). . (2) This certficate was certified only for the instrument we calibrated.
, (3} This result of calibration was lound accurate as show on date and place of calibration only. |, (4) The reported uncertainty of measurement
was based on a standard uncertainty mulliplied by a coverage faclor k = (see resull lable ) , providing a level of confidence of approximately

{ athar than in full, except with the prior written approval of the head of Calibration Division,

95%. . (5) This may not be d

Metrology Technical Co.,,Ltd.

CERD4-RO1-DF01 Approved Signatory

44 Sol ChokChal 4 Soi 40 LadPrao Bangkok Tel: 0-2538-9205 0-29 096 Faw. : 0-2931-2015 .Emall : conlaciimiac.co.th , www.miec co.th



teste
Rectangle

teste
Rectangle

teste
Rectangle

teste
Rectangle


Metrology Technical Co.,Ltd.

Calibration Result :
Condition of UUC :
1) Without Adjustment

2) Immersion 1/2 of the depth of the hole

1) Thas guctiect uncortinty inciyde wils * Sibity"

() Statsbity = Dew-riall of the gr thflerveca

st hasur Afles mBchng s siate

ey 0o wanseny , bor ot et

Certificate No. : CT-23-05-23470
Page: 2 of 4

I 2 s
' | :
1 I i
! |
@ ! :
e o eS| B g =eani G
: 3 ®
i I 1
1 ' J
T ) 8 prm ey 9

13 Unstoenaty it

e rederencis IOCHBON whsCh arm chsared 3 ha sama s

ulma Pronagout ihssrion

Section 1:  Report of Temperature distribution

Unit ("¢}

Calibration Point | UUC Saling” | UG Rsading |

150 150

) = The average of 30 values in each pomt | (=) = Coverage facior (k) value

Section2:  Report of Chamber Performance

Pic 1 © Position of each sensor No.

Measured Temperature @ Sensor No. :Usmlmy . -
"o o#2 |

#a | #5 | #6 | w7 | #8 | #9 (»

180 15051 | 14B88 | 15006 14883 15056 | 15067 14080 15025 | 14976 | (0.627 2

unit: ("¢ )
s i r s e . . e
Calibration Point = LUC Seting UG Reading | %)
| Uniformity Stability (£ *c ) Overall Variation
150 150 150 1 0.05 1
1" = Thet average of 30 values in each point
Approved Signatory

a4

0l ChokChai 4 Soi 40 LadPrao Bangkok Tel: 0-2

FO96 Fax. : 0-2931-4015 Email : conlactiimiec.co ih , www.miec.co.lh

Metrology Technical Co.,Ltd.

Certificate Mo. CT-23-05-23470

Section 3 :  Posible of temperature. Show minimium and maximum of the average values and Include with uncertainty of
measurement. The average values is average of each position standard sensor througout observation time.
Unit {*c)
" “ Possibie of Minimum Possible of Maximum
Calibration Point | UUC Setting UUC Reading
. temperature temperature
10 150 150 149.14 15130

{*} = Tha averaga of 30 valwes in each point

Section 4 ; Trend afmm

0s

—ea— Max of § measure sensor —e— Min of 9 measure sensor

0.0

Ermor ("c)

05

200 40.0 60.0 80.0 100.0 120.0 140.0 160.0
UUC Reading (“c)

Appeoved Signatory

44 Soi ChokChil & Soi 40 LadPrao Bangkok Tel.: 0-2538-9205 0-2935-7006 Fax. : 0-2931-4015 Emad : contactizmies.co.th , www miec.co.th
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Metrology Technical Co.,Ltd. Calibratech Co.,Ltd. N
7106-7 Moa 2, Sukhaprachasan 3 R, F I, Pakired, i 11120 NSC-TISI-TIS17025
Tel (02) 964-6211 Fux.(02) 964-5153, e-mail : calibrasech. cali@yah i cal@hotmail.com CALIBRATION 0030
Certificate No, CT-23-05-23470 : :
Page: 4 of 4 Certificate of Calibration
Section 5 report for Temperature distribution , not include uncertainty of measurement .
SRS Rl Certificate No. :  66-300123-4 Page : 10f2
(5.1) Temperature Distribution at UUC Reading 150 “c Submitted by : M E T Company Limited
M S O ——— W) N CHOGR) 36/659 Moo 6, T. Bangrakpattana, A. Bangbuatong, Nonthaburi 11110
1510
_ 1508 . W
Y 1508 h T - — v .m". N Equipment : Burette
£ 1504
§ 1:0; XX Manufacturer : TS Class: A
150. ——e T - = -
& s Capacity 10 ml Graduation : 0.02 ml
b ——t ' —r ; + ID No. : MET-BU10:02/64
' A A A A @ a A @ &
4 _@.@ & ;,;2‘ \-5‘5’?’ & & 8 ,;_B” L2 \\_ﬂp.‘ \\_,5,': K\_,g,h .
L' Ly o B W W 'rlme\{hh:mm:ss? LY Envir Ambi Tt perat i (23+2 ) [ i
Relative Humidity :  (50+15) %
Air Pressure s 1015.1 mbar.
Date of Received : 02 March 2023
Date of Calibration : 09 March 2023
Date of Issue : 09 March 2023
e v -
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
241005 65-200370-4 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)
) Approved by :
Supervisor
Approved Signatory
44 Soi ChokCha 4 Son 40 LagdPrao Bangkok Tel : 0-2538-92045 0-2035-7006 Fax. : 0-2031-40156 Email : conactiimiec.co,ih , www.miec.co th
The Uncertainties are for a confidence probability of approximately 95% ok
This cerificate may not be reproduced ather than in fll except with the prior written approval of the Calibratech Co.,Ltd. K 3
[u]
AL-FO031-03
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Calibratech Co.,Ltd.

T M

Tel.(02) tech .cal@hotmail.com
e of Calibration
Certificate No. : 66-300123-4 Page : 2 0f2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 ‘c
UUC Condition As-Received :  Good
Delivery Time : 36.97 sec.
MNominal Volume ( ml } Measuring Volume ( ml }

2 2.0008

§ 5.0035

10 10.0072
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 = 2.00 ,

providing a level of confidence of approximately 95%

-olo -

CAL-FO031-03

Packing List

Unit : K-446 KjelDigester standard
= .
t 151111112791000281006111 Serial Number 1000281006
Page 1(1)
Iltem Pieces Description Y
11059833 1.0000 Packing parts KjelDigester K-446/K-449 b ,\/OK
Beipackteile K-446/K-449 ]
/
037377 5.0000 Sample tubes 300 ml (set of 4) g ~ 0K
Probenglaser 300 mi (Set & 4 Stiick)
11059754 1.0000 Rack 20 cpl. L!/' oK
Rack 20 kpl.
~ 4
11058955 1.0000 Aspiration device KjelDigester K-446/K-449 cpl. V/ OK
Absaugeinheit K-446/K-449
040444 1.0000 Weighing boat 20pcs. i »f/ OK
Wageschiffchen 20 Stk.
010020 1.0000 Power cable type USA, 3 pole 120V ¥ v"/ OK
Anschlusskabel USA W 120V
11058825 1.0000 Fume collection tube with ball joint -% v oK
Dampfsammelrohr mit Kugelschliff 2
11592548 1.0000 Kjeldaht Practice Guide en § \,/‘/ OK
Kijeldahl Practice Guide en :
11593546 1.0000 Operation Manual K-446/K-449 english 3, /oK
Bedienungsanleitung K-446/K-449 englisch
11593635 1.0000 Supplemantary sheet KjelDigester K-446/K-449 it v OK
Beiblatt K-446/K-449

Packed by
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BUCHI Certificate
Final Test Inspection

Unit :BUCHI KjelDigester K-446
Serial number 1000281006

Examination Procedure

1. Visual control of the glass parts and the unit ﬁ/OK
- No scratches on the coated surface
- Mounted in accordance to the specific drawing e
e
2. Security tests v OK

- High voltage test in accordance with EN 61010-1 (IEC 1010)
- Ground connection test in accordance with EN 61010-1 (IEC 1010)

3. Functional tests

Operating panel v OK
- All buttons are working
- Cooling system is working after the instrument has been switched on e
Connector plugs ‘“/OK
- Scrubber connector is working

-

. -
Heating element “ OK
- Heating-up temperature 420 °C is reached after 40 minutes
- Temperature calibration at 420 °C (3 measuring points) //

v
4. Completeness of order checked OK

BUCHI Labortechnik AG hereby declares that this unit is in accordance with the specifications

BUCHi Labortechnik AG, P.O Box, 9230 Flawil 1, Switzerland
Tel. +41 71 894 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System ISO 9007 SQS Reg No 11224-03

Packing List

Unit : K-415 TripleScrub 230V

E% 151111112781000281005111 Serial Number 1000281005
Page 1(1)

Item Pieces Description

11057332 1.0000 Tray for adsorption storage " 0K
Abiage fur Adsorption

048355 1.0000 Silicone hose D6/9 L=3m v ] ,)‘;‘/ oK
Silikonschlauch D6/9 L.=3.0m

033701 1.0000 Glass wool 30g a7 oK
Glaswolle 30g e

028737 2.0000 Hose clamp ; .~ OK
Anschlussklemme 3

11064971 1.0000 Activated Charcoal 2-6mm, 150g I v OK
Aktivkohle 2-6mm, 150g 3

010020 1.0000 Power cable type USA, 3 pole 120V HH < 0K
Anschlusskabel USA W 120V

11593505 1.0000 Operation Manual K-415 english % < oK

Bedienungsanleitung K-415 englisch

Packed by
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BUCHI Certificate
Final Test Inspection

Unit : BUCHI Scrubber K-415

Serial number 1000281005

Examination Procedure

. . #
1. Visual control of the glass parts and the unit -~/ 0K
- No scratches or splinters on the glass parts
- Mounted in accordance to the specific drawing //
s
2. Security tests “ OK
- High voltage test in accordance with EN 61010-1 (IEC 1010}
- Ground connection test in accordance with EN 61010-1 (IEC 1010)
3. Functional tests s
Vacuum test < ok
- Bypass valve open: Pressure is 0 - 65 mbar below the atmospheric pressure
- Bypass valve closed: Pressure is 400 mbar (+/- 10 %) below the atmospheric pressure e
4. Complet of order checked e OK

BUCHI Labortechnik AG hereby declares that this unit is in accordance with the specifications

BUCHI Labortechnik AG, PO Box, 9230 Flawil 1, Switzerland
Tel. +41 71 394 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System ISO 8001 SQS Reg No 11224-03

WA e s

Packing List

Unit : K-360 Plastik Basic

Bedienungsanleitung K-360 englisch

w
% 51111113001000281014111 Serial Number 1000281014
Page 1(1)

Item Pieces Description

043410 3.0000 Canister 10L thin-walled / OK
Kanister 10L diinnwandig

p

042603 1.0000 Packing parts K-360 x /oK
Beipackteile K-360 :

047871 1.0000 Suppl. sheet distillation unit ,E / OK
Beiblatt Distillation Unit

010020 1.0000 Power cable type USA, 3 pole 120V H / OK
Anschlusskabel USA W 120V

11592548 1.0000 Kjeldah! Practice Guide en A, _/ OK
Kjeldaht Practice Guide en A

093176 1.0000 Operation Manual K-360 english % / OK

Packed by
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ﬁiiﬁiii BUCH!I Certificate , )

BN Final Test Inspection PerkinEIimer’
For the Better

Unit : BUCHI BUCHI KjelFlex K-360
Serial number 1000281014

Examination Procedure

1. Visual control of the glass parts and the unit / OK

Optima8000
Preventive Maintenance Report

2. Security tests v/ OK

- High voltage test in accordance with EN 61010-1:2002 (IEC 61010-1,VDE 0411)
- Ground connection test in accordance with EN 61010-1:2002 (iEC 61010-1,VDE 0411)
- Safety door sensor checked

3. Functional tests /
Electronics OK
- Electronic modul is tested with the checking device PG157
- Connector plugs are working
Operating panel /OK
- Display is working
- All buttons of the keypad are working
Pump testing / OK

- All pumps are working
- All pumps (exception: water pump of the steam generator) are precalibrated

Valve testing ‘/OK
- All valves are working
Steam generator testing /OK

- The steam generator is filled with water
- The steam generator valve is working
- The amount of distillate corresponds to specifications

Company Name: MET Company Limited.

Further testing / oK . ’ .
- Beeper is working Instrument Location: 36 659 Soi Mu Ban Monwadi Park 6,
4. Unit configuration and completeness of order checked AK L .
) Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 1111¢
BUCHI Labortechnik AG hereby declares that this unit is in 1ce with the specil

Instrument Serial No.: 07851407053C

Date: 07-Jun-2023

BUCHI Labortechnik AG, P.O Box, 9230 Flawil 1, Switzerland
Tel. +41 71 394 63 63, Fax +41 71 394 65 65, buchi@buchi.com, www.buchi.com
Certified Quality-System ISO 9001 SQS Reg No 11224-03
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ICP-OES/Optima8000 Preventive Maintenance (PM)

Component List

Company Name: MET Company Limited.
Address ) Bang Rak Phatthana, Bang Bua Thong District, Nonthaburi 11110
(Instrument Location):
Serial Number: 07851407053C PM Number: 20f2
Cl'.lstomt.ar . Telephone Number:
(if applicable): i
Service Engineer Service Order
Name: Number:
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

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.

Component / Specific Model Serial # Configuration Notes
Optima8000 07851407053C Winlab V 5.5.0.0714
510 Autosampler
Parts Lists
Parts Included with the PM
I.’art Nt.meer 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
NO770438 O-ring kit, injector support adapter N/A
NO0780437 O-ring kit, torch N/A
Additional Reagents and Standards Required for PM
[ (Ui Description Quantity Batch/Lot# | Expiration Date:
(if applicable) (MM/YY)
Multi-Element Standard
N0691579 (N0B9-1579 diluted 10X) 1 58-146CRX1 Oct-2023
Instrument Calibration-4
- Nov-2023
N9300221 (N9300221 diluted 100X) 1 58-169CRY1 ov

I ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 1 of 6 I

I ICP-OES/Optima8000 Preventive Maintenance (PM)

Page 2 of 6 I
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3. Electrical:

Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed. ¥ visually inspect all PC boards for cleanliness and signs of corrosion.

¥ Check all RF generator and spectrometer power supply voltages.

1. General: 1 Run instrument diagnostic checks from the appropriate Device Control Module.
¥ Ask customer about unit’s performance since last visit. RF Generator:
¥ Check incoming AC line voltage under load for proper levels and grounding. ¥ Check the RF generator status screens.
W/ Is the instrument operational? 1 Check the function of all interlocks.
. Spectrometer:
2. Mechanical: 4
¥ Check the spectrometer status screens.
vi Inspect and clean all fans and filters. 1 Check for proper function of all motors from the Motor Control window.
¥/ Inspect and replace torch components and necessary.
P P P ¥ 4. Optical:

Torch Components Replaced: [JYes ¥INo

¥ Check the neon lamp for proper operation.
If yes, list components replaced: p for proper operati

¥ Ensure that neon initialization passes at power up.
¥ Ensure that there is a single, well defined peak of sufficient intensity (approximately 15,000 to

¥ Inspect all tubing for signs of cracking or leaking and replace as necessary.
P s g s g P v 60,000 cts.) for the 703.241nm neon line viewed in the DCM Collect Spectra window. Re-generate

Tubing Replaced: ¥1Yes [CONo the neon correction table if problems are encountered. If problems are still exhibited after the
If yes, list tubing replaced: table is re-generated, replace the neon lamp assembly.
Neon Lamp Replaced:  [ClYes #iNo
¥ Inspect the peristaltic pump for proper operation.
1 Check and adjust if necessary, the external nitrogen, argon shear gas and water supply pressures. ¥ Perform the Initialize Optics routine from the Spectrometer Control window.
1 Check and adjust if necessary, the internal nitrogen, main argon, torch argon and shear gas ¥ Insure that the routine passes with no error codes. If it fails, run a manual prism scan from the
pressures spectrometer DCM.
¥ Insure the Dark Current measurement (Detector Calibration) passes at initialization.
Regulator Measured Pressure Set Pressure ¥ Check the shutter home sensor position.
¥ Check prism/electronics temperature sensor readback values from the DCM. It is normal for
Nitrogen N/A NA (calibrated in Factory) these readings to be shown in red. A typical prism temperature is approximately 29.5 degree C.
Main Argon 76 76psig A typical electronics temperature is approximately 35 degree C.
¥ Check the detector temperature from the DCM for -7.0 to -8.5 degree C. If outside of this range
Torch Argon 67 67psig the detector cooling fan may not be operational. Further inspection may be necessary.
Shear Gas 65 65psig ¥l Inspect for proper function of the transfer optics. 1) shutter 2) DV mirror 3) X/Y mirror.
¥ Clean or replace the axial and radial view windows as necessary.
Water 35 35psi Axial Window Replaced: ¥ives ONo
Radial Window Replaced: ¥ives CINo
V1 Check the shear gas nozzle for blockages and proper, uniform flow.
¥l Inspect nitrogen Hi/Low purge and shear gas solenoids for proper function.
¥ Inspect the function of all spectrometer motors. Drive the motors from the Spectrometer DCM. Check all 5. Post PM Performance Tests:
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. ¥ Perform View Align.
Vi perform preventative maintenance on the chiller as required. Make the customer aware of the importance 5.1 Spectral Resolution:

of maintaining the chiller fluid level and filter replacement.

1 Measure the spectrometers ability to separate two adjacent wavelengths.
¥ Drain air compressor surge tank.

¥l Clean exterior of instrument. 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

I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 3 of 6 I I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 4 of 6 I




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 Min BEC:

1 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 Radial 1,000 ppb 11658.2 4 42Ea20
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.
¥ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 5 of 6 I

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for ICP—OES/OptimuBOOOl
have been completed.
This ICP-OES/Optima8000 Passes W1 Fails O the preventive maintenance.
Review of Pr ive Mai 1ce:
Authorized PerkinElmer Represgntative: Date:

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

(DD-MMM-YYYY)

I ICP-OES/Optima8000 Preventive Maintenance (PM) Page 6 of 6 I
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Calibratech Co.,Ltd. ol
1067 Moo 2, 7 IR, 1 A, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel{02) 964-6211 Fax.02) 964-5155, e-mail : cali iy ibratech .cal@hotmail.com
Certificate of Calibration
Certificate No. : 66-400012-1 Page : 1 0f2
Submitted by : M E T Company Limited
6/659 Moo 6, T. Bangrak 1a, A. Bangt iz, Nonthaburi 11110
Equipment : Digital Thermometer with Thermistor Probe
Temperature Indicator
Manufacturer : Thenno Scientific Model : pH 150
Range : N/A Resolution : 0.1 "C
Serial No. : 2657036 ID No. : MET-PHO4/60
Thermistor Probe
Model : PHWPTEMOIW Sheath Material :  Stainless
Diameter : 3 mim. Length : 85  mm.
Serial No. : 237 ID No. : MET-PHO4/60
Environment : Ambient Temperature : (23 +2)  "C
Relative Humidity — : (50 + 15) %
Line Voltage 3 (220 + 22) VAC
Date of Received : 05 January 2023
Date of Calibration : 11 January 2023
Date of Issue : 11 January 2023

Calibrated by : _

Calibration Method : 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 1T5-90

Reference Standard Instruments : This certification is traceable to the International System of Units
1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No.  Due Date Traceability

400001 TT-0016-20 04 Mar 2022 National Institute of Metrology Thailand (NIMT)

2. Standard Digital Thermometer

1D No, Cert. No.  Due Date Traceability

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

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

Approved by

Supervisor

The Unceriainties 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.,Lid.

AL-F0O031-03

CAL

Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, i 11120
Tel{02) 964-6211 Fax.(02) 964-5155, e-mail : ! com, calit d\ li@h il.com

Certificate of Calibration

Certificate No. :  66-400012-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Gouod

Function : Temperature measurement
Depth i Readi UUC Reading Correction Uncertainty
{ mm.) {"C) ("C) {2E:) (+°C)
85 10.0035 9.8 0.2 (AN
LX) 50,0025 50.0 [IX1] .11
Remark

UUC : Unit Under Calibration

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

This reported uncertainty of measurement was based on a Jard uncertainty multipli

i by a coverage factor k=2,
providing a level of confidence of approximately 95%

- ol -

AL-FO031-03
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For the Better

PinAAcle 900T
Preventive Maintenance Report

Company Name: SPS Consulting Service Co ., Ltd.
Instrument Location: 7 Soi Phaholyothin 24, Phaholyothin Rd.
Jompol, Chatuchak, Bangkok, 10900

Instrument Serial No.: PTCS14111103

Date: 29-Jun-2023

PinAAcle 900T Preventive Maintenance (PM)

Company Name: SPS Consulting Service Co ., Ltd.
Address . . .
(Instrument Location): 7 Soi Phaholyothin 24, Phaholyothin Rd. Jompol, Bangkok, 10900
Serial Number: PTCS14111103 PM Number: 2/2
Customer Name
Teleph N B
(if applicable): Gl e
Customer Support Service Order
Engineer Name: Numt
Date PM Performed: - Jun- Next PM Due Date: Dec.
v e 29-Jun-2023 v 29-Dec-2023
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370143 Rev.9 A January 2018 . .
v 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

Additional Tools Required for PM

Part Number

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

0?322%673229 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

Component / Specific Model Serial # Configuration Notes
AS900 AS91514B1002 Winlab32
Parts Lists
Parts Included with the PM
Part Number
Description uanti
(if applicable) g Q ty
B0501696 Fan Filters N/A
B3002013 THGA Contact Cylinders N/A
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) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number Expired
) Descripti i Batch/Lot #

(if applicable) escription Cuallty / Date (Mm/vy)

N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024

N9300244 GFAAS Mixed Standard AR 56-21CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (C Support Solution)
Part Number P . Expiration
N . Description uanti Batch/Lot #
(if applicable) 2 Q ty / Date (Mm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
IPinAAcle 900T Preventive Maintenance (PM) Page 2 of 9 I
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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.

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

¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

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

3. Mechanical:

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

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

¥ Clean exterior of the instrument.

3.1 Flame Technique

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

¥ 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.

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

3.2 THGA Technique

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

¥ 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.

il 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.

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

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

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

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

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

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

¥ Check auto sampler operation.

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

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

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

necessary.
4. Electrical:
@1 Inspect PC boards. Clean if necessary.
7 Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check  the
results in the service log folder in the Spectrometer BM Log Viewer.
5. Optics:
7 Inspect and clean the sample compartment windows, if needed.
¥ Inspect and clean the furnace windows, if needed.
Inspect and clean the GFTV camera lens, if needed.
Inspect optics. Clean or replace if necessary,
6. Gasses:
7 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.
[l 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
Burner Head Sensor Choosmg Nitrous _OX|de as the oxidant Active passed
should trigger an interlock shuts down
I PinAAcle 900T Preventive Maintenance (PM) Page 5 of 9 I




8. After PM Performance tests [Flame]:

8.1 Detector Linearity with Barium

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

N Certificate Value .
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter +5% from Cert. 0.9798 0.9877 Passed
0.2 AND Filter + 5% from Cert. 0.2042 0.1985 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 0.0016 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
Parameter Specification Results Pass/Fail
Standard Deviation 0l 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

0.0044

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 £0EY 0.0001 Passed
I PinAAcle 900T Preventive Maintenance (PM) Page 6 of 9 I

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 0.0013 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. 0.3421 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. 0.0005 Passed
Standard Deviation <0EY 0.0004 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 mo Results <7.0 pg/0.0044 A-s 58 Passed
Precision s2.0% 1.18 Passed
I PinAAcle 900T Preventive Maintenance (PM) Page 7 of 9 I




9.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter

Results

Specification Pass/Fail
Cu mq Result <16.5 pg/0.0044 A-s 13.6 Passed
Zeeman Ratio W00 0.52 Passed
10. Review:
¥l Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.
I PinAAcle 900T Preventive Maintenance (PM) Page 8 of 9 I

Additional Comments

Additional Comments Regarding the PM

Atomic Signal (Peak area )

0.1614

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

0.1614+0.1448

Review

have been completed.

The preventive maintenance checks and if applicable performance tests for PinAAcle 900T

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

Review of Preventive Maintenance:

Authorized PerkinElmer Representative:

Authorized Customer Representative:

<

Date:
06-Jun-2023

DD-MMM-YYYY)
Date:

06-Jun-2023

(DD-MMM-YYYY)

I PinAAcle 900T Preventive Maintenance (PM)
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Certificate Number : SPR23020546- 2 Page: 1 of 3
Customer : MET CO. LTD.

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

MNonthaburi 11110
Equipment Mame ¢ Moise Dose Meter
Manufacturer Tenmars
Madel © 8T-130
Serial Number 220100185
ID. Number ND-02
Environmental Conditions
Ambient Temperature vt Bl ol oo Received Date i 28Feb 2023
Relative Humidity D 50% t15% Calibration Date 14 Mar 2023
Location of Calibration * In-Lab Recommend Due Date 14 Mar 2024
Calibration Procedure : SP-CPE-04-01 Date of Issue 15 Mar 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

Authorized Signatory

SP-FM-04-15 rev.0

=

METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Ay
S

Calibration Report

Certificate Number SPR23020546-2 Page :2 of 3
Reference Standards
Equipment Name Model Serial No, Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773  |EEL.BP. 114/0166| 17 Jan 2024

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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METROLOGY S

Result of Calibration

STEM ( THAILAND ) CO.,LTD.

Certificate No. :  SPR23020546-2 Page : 30of 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
14 114.1 1141 0.1 0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select 7 Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 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

METROLOGY S

STEM ( THAILAND ) CO.,LTD.

Certificate of Calibration .
Certificate Number 1 SPR23020546-7 Page: 1 of 3

Customer

: MET CO.LTD.

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

Nonthaburi 11110

Equipment Name

Moise Dose Meter

Manufacturer ¢ Tenmars

Model v 8T-130

Serial Number 220100186

ID. Number ND-11

Environmental Conditions

Ambient Temperature o3sat geg Received Date 28 Feb 2023
Relative Humidity 50% Y15% Calibration Date 114 Mar 2023
Location of Calibration In-Lab Recommend Due Date 114 Mar 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 15 Mar 2023

Method of Calibration

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

requirement of ISO/IEC 17026:2017 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 :

Authorized Signatory

SP-FM-04-15 rev.0
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G Calibration Report = Result of Calibration
Certificate Number : SPR23020546-7 Page :2 of 3 Certificate No. : SPR23020546-7 Page: 3 of 3
: Range : 94 to 114 dB Function : @1kHz
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date Select A Unit : dB
UUC Reading Error .
Sound Level Calibrator ST-120 211203773 |EEL.BP, 114/0166| 17 Jan 2024 Séﬂntc_ﬂa'd Unceilalnly
etting Fast Slow Fast Slow (£)
3 94 94.0 94.0 0.0 0.0 0.15
Traceability L o
This certification is traceable to the International System of Unit maintained at ; i 113.9 113.9 -0.1 -0.1 0.15
TISTR - Thailand Institute of Scientific and Technological Research
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
elect 7 Unit : dB
o Standard UUG Raading Error Uncertainty
2} Setting Fast Slow Fast Slow ()
v 94 94.0 94.0 0.0 0.0 0.15
0 114 114.0 114.0 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.
i 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
SP-FM-04-15 REV.0
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Certificate Number : SPR23010249-5 Page: 1 of 3 Certificate Number : SPR23010249-5 Page : 2 of 3
Customer : MET CO..LTD. >
36/659 Moo. 6 Tambol Bangragpattana, Amphur Bangbuatong, Reference Standards
Nonthaburi 11110 ) Equipment Name Model Serial No. Certificate No. | Due. Date
5 Sound Level Calibrator 5C-942 B014059 EEL.BP. 34/1264 | 22 Dec 2023
z Equipment Name © Sound Level Meter a
..... Manufacturer 1 ACO Traceability
B Model . 6236 .:_:' This certification is traceable to the International System of Unit maintained at
Serial Number . 290064 _ TISTR - Thailand Institute of Scientific and Technological Research
S ID. Number : SLM-31 5
R Environmental Conditions
- Ambient Temperature L E i ot o Received Date : 19Jan 2023
Relative Humidity . 50% t159% Calibration Date : 23Jan 2023 :
Location of Calibration ¢ In-Lab Recommend Due Date 1 23 Jan 2024
= Calibration Procedure : SP-CPE-04-01 Date of Issue 1 24 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 n
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.
Al 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

2 Autharized Signatory 24

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

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A,
R

(

Measurement Uncertainty

This Certificate is not certified for any commercial transaction.

Certificate No. :  SPR23010249-5 Page:30f 3
Range : 94 114 dB Function : @1kHz
Select A Unit : dB
UUC Readin
Séart]?afd g Error Uncertainty
etting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 1141 1141 0.1 0.1 0.15
5 Select C Unit : dB
UUC Readin
Séar:ﬁard 9 Eftor Uncertainty
etting Fast Slow Fast Slow (£)
94 94.3 94.2 0.3 0.2 0.15
114 1141 1141 0.1 0.1 0.15
Note:

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

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

@ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
Z. mban

Certificate Number

Certificate of Calibration -
: SPR23010249-6 Page: 1 of 3
: MET CO..LTD.

Customer

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

Equipment Name
Manufacturer

Model

Serial Number

ID. Number
Environmental Conditions
Ambient Temperature
Relative Humidity
Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

ACO
6236

1 2220865
S5LM-32
i il e B Received Date 19 Jan 2023
50% *15% Calibration Date 1 23 Jan 2023
In-Lab Recommend Due Date 23 Jan 2024
SP-CPE-04-01 Date of Issue 24 Jan 2023

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,

cansensus standards. The result reparted 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 uncerainties and the customer must determine if the results meets their needs.

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

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

Calibrated by :

Authorized Signatory

SP-FM-04-15 rev.0
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By METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibrati ===
Certificate Number SPR23010249-6 Page : 2 of 3 Certificate No. :  SPR23010249-6 Page: 3 of 3
Range : 94 to 114 dB Function : @1kHz
Reference Standards
Select A Unit : dB
Equipment Name Maodel Serial No. Certificate No. | Due. Date )
Standard UUC Reading Error Uncertainty
Sound Level Calibrator SC-942 BO14059 EEL.BP. 34/1264 | 22 Dec 2023 Setting Fast Slow Fast Slow {9
94 94.0 94.0 0.0 0.0 0.15
Traceability 114 114.0 114.0 0.0 0.0 0.15
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research Select  © Unit : d8
Standard WUG Reading Ertor Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.1 1141 041 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
SP-FM-04-15 REV.0




@ METROLOGY SYSTEM ( THAILAND ) (‘0.,].’1‘])

Certificate of Calibration

Certificate Number ! SPR23010249-11 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 © B236

Serial Number T 222102

1D. Number 1 SLM-07

Environmental Conditions

Ambient Temperature 23*ct 3 Received Date 19 Jan 2023
Relative Humidity 50 9% T 15 % Calibration Date 23 Jan 2023
Location of Calibration : In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 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,
cansensus standards. The result reparted 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 Metralogy System (Thailand).

Calibrated by

Autharized Signatory

SP-FM-04-15 rev.0

"TROLOGY SYSTEM ( THAILAND ) CO.,LTD.

A W g,
A

Calibration Report

] Certificate Number

SPR23010249-11 Page :2 of 3
Reference Standards
G Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator 8C-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 " ~F++

Certificate No. :  SPR23010249-11 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Stan d A UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 93.9 93.9 -0.1 -0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Stan@ard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.3 114.3 0.3 0.3 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 Cerlificate —

SP-FM-04-15 REV.0

Certificate of Calibration

Certificate Number

: 8PR23010249-13 Page: 1 0of 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 222103

ID. Number 1 SLM-47

Environmental Conditions

Ambient Temperature galeEiE 390 Received Date 19 .Jan 2023
Relative Humidity 50% Y 15% Calibration Date : 23 Jan 2023
Location of Calibration : In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

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

requirement of ISO/IEC 17026:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrolagy institute, Natural physical constants,
consensus standards. The result reported herein apply only lo 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 resuits
include the uncertainties and the customer mus! determine if the results meels their needs.

Al 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 :

Authorized Signatary

SP-FM-04-15 rev.0
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Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number SPR23010249-13 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

é}’ METROLOGY SYSTEM ( THAILAND ) C

‘ j ‘]’
eg N4 L]
e %,

AN %

Result of Calibration =~ —=

Certificate No. :  SPR23010249-13 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Staru;lard UUC Reading Error 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 0.15
Select C Unit : dB
Stanqard HUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94,1 94.1 0.1 0.1 0.15
114 114.1 1141 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 g
t Certificate Number : SPR23010248-14 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
3 Model : 6236
:_'; Serial Number L 222104
S ID. Number T SLM-09
Environmental Conditions
Ambient Temperature a5t 3ec Received Date 19 Jan 2023
Relative Humidity 509% T 15 % Calibration Date 23 Jan 2023
Location of Calibration : In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue 24 Jan 2023

Method of Calibration

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

o requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by ta 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 ta contact the customer if the item pass and fail calibration when the results
include the uncerainties 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 Metrolagy System (Thailand).

» Calibrated by :

Authorized Signatory

SP-FM-04-15 rev.0

Calibration Report

Certificate Number SPR23010249-14 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



teste
Rectangle


) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration @ %
Certificate No. :  SPR23010249-14 Page: 3 of 3
Range : 94 to 114 d8 Function : @1kHz
Select A Unit : dB
Standard UUGC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
14 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94,0 94.0 0.0 0.0 0.15
114 114.0 114.0 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

Certificate of Calibration

Certificate Number

Customer

* SPR23010249-15

* MET CO.,LTD.

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Page: 1 of 3

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

Nonthaburi 11110

Equipment Name

Sound Level Meter

Manufacturer ACO

Model 6236

Serial Number 222106

ID. Number SLM-10

Environmental Conditions

Ambient Temperature 23°ct 3°Cc Received Date 19 Jan 2023
Relative Humidity 50% T15% Calibration Date 23 Jan 2023
Location of Calibration In-Lab Recommend Due Date 23 Jan 2024
Calibration Procedure SP-CPE-04-01 Date of Issue © 24 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 MIST or equivalent, Mational 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 :

Authorized Signatory

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

Certificate Number : SPR23010249-15

Reference Standards

SYSTEM ( THAILAND ) CO.,LTD.

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

Yy METROLOGY SYSTEM ( THAILAND ) (‘().,L’ 'D.

Result of Calibration

Certificate No. : SPR23010249-15 Page: 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UGS Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
14 1141 1141 0.1 0.1 0.15
Select C Unit : d8
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 94.1 0.1 0.1 0.15
114 114.2 1142 0.2 0.2 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






