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adudi 1
adufi 2
adudi 3
adufi 4
adudi 5
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1. assnwanmealuussenia

Total Hydrocarbons

THC Analyzer No. R02

Methane Hydrocarbons

THC Analyzer No. R02

Non-Methane Hydrocarbons

THC Analyzer No. R02

Benzene Mass flow meter GC/MS
1,3-Butadiene Mass flow meter GC/MS
Acrylonitrile Mass flow meter GC/MS

2. fgmmwmmﬂ‘luaa'mﬂiznaums

Total Hydrocarbons

THC Analyzer No. R02

Methane Hydrocarbons

THC Analyzer No. R02

Non-Methane Hydrocarbons

THC Analyzer No. R02

Benzene Mass flow meter GC/MS
1,3-Butadiene Mass flow meter GC/MS
Acrylonitrile Mass flow meter GC/MS
3. szauidesluussernialagialy
Leq 24 hrs. Acoustic Calibrator -
Sound Level Meter
No. ACO-R11, R14, R15, R34
4. szeudeslugauysznaunis
Leq 8 hrs., Leq 12 hrs. Acoustic Calibrator -
Sound Level Meter
No. ACO-R12, R13, R15, R17, R18,
R19, R20, R21, R22, R23, R25, R28,
R32, R33, R34, R35, R37, R42, R44,
Rdé6, R47, R48
5. qmmwﬁﬂﬁya
pH - pH Meter

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

BODs - BOD Analyzer

CoD - COD Reactor
Grease & Oil - Digital Balance
Nitrate - Spectrophotometer
Phosphate-Phosphorus - Spectrophotometer

RPT069/23/JUN-DEC/CAL.ODT
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CRIGERRED)

Jonseelle

6. AnNNLMZIAYEl

pH

pH Meter

Turbidity

Turbid Meter

Total Suspended Solids

Digital Balance

Total Dissolved Solids

Digital Balance

BODs - BOD Analyzer

CoD - COD Reactor
Grease & Oil - Digital Balance
Nitrate - Spectrophotometer
Phosphate-Phosphorus - Spectrophotometer

RPT069/23/JUN-DEC/CAL.ODT
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| S METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

f3

(=]

Certificate Number © SPR23050422-1 Page : 1

wl

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

-

Sai Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,

Equipment Name . Mass Flow Meter
Manufacturer . Dwyer

Model ;. GMF-2101

Serial Number CON/A

ID. Number . MF01/51

Environmental Conditions

Ambient Temperature I o D e Received Date . 26 May 2023
Relative Humidity ! B0% T 15 % Calibration Date ¢ 29 May 2023
Location of Calibration Sinlal Recommend Due Date . 29 May 2024
Calibration Procedure . SP-CPM-04-13 Date of Issue . 30 May 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 perfarm

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.

The calioration certificate shall not be reproduced except in full without written approval of SP Metrology
- =

System (Thailand).

Calibrated by : Mr.JdJirasak Pumbut Approved by

Calibration Officer (

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

Calibration Report

Certificate Number : SPR23050422-1 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Mass Flow Caliprator AFC-COMPLETE-10 12532 AD2207-177-0001| 17 Jul 2023
Standard Flow Meter 520-H 200353 MW-0071-22 25 Aug 2023
Traceability

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

MIT - Miracle International Technology Co.,Ltd.
Mesal abs - Mesa Laboratories, Inc.NVLEP Lab Code 200661-0 (ISO17025)

SP-FM-04-15rev.0



Certificate No. :

[ OO 62/69

Result of Calibration

SPR23050422-1

Function : Alr Flow Measurement

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page : 3 0of 3

Unit : mL/min

r_“ Calibration uuc Standard uuc K Factor Uncertainty
= Point Reading Reading Error Value (+)

= 0.0 0.00 0.00 0.00 1.00000 0.12

i 3.3 3.42 3.59 -0.17 1.04971 0.26

) 7.3 7.52 7.78 ~0.26 1,03457 0.26

e 13.5 13.83 14.34 ~0.51 1.03688 0.26

S 17.0 17.12 17.65 -0.53 1.03096 0.26

‘f Note:

|8l

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

This Ceriificate is not certified for any commercial transaction.

— End of Certificate —

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

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

SP-FM-04-15 Rev.0
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£ S.P.S. CONSULTING SERVICE CO., LTD.
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SLASPSCONLTOM,  WWW.SDICON, Comy

Calibration Report
Total Hydrocarbon Analyzer

Date : 05 July 2023 |

Serial Mo. GFRACAY
Calibrator (Dilution System)

AP Madel TOO

04 August 2022 Serial No 911

Reference Standard Gas

Standard Gas

Methane (CH,)

Cylinder No. D&12165
Certified Date 25 February 2023 I Expired Date 25 February 2031 Cylinder Conc. 453 ppm
Calibrating Condition
Pre55ure mmbar Temp. °C % RH ag

Start Time : 9:00 AM

Pre-Calibration Checks

Leak Test

Change Particulate Filter

Station Temp :

(%)
kn
(=}

Calibration Setting

Span Set Point

Initial Reading (Befored Adj)

Final Reading (After Ad))

Expected Concentration (PPM)

Analyzer Response (PPM)

Analyzer Response (PPM)
Zero 0 0.10 0
Span 0 10.02 10

Span Instrument Gain:

Calibraticn Setting (Final)
0.999

Finish Time:

APHA-360 Total Hydrocarbon Analyzer

Test Values Observed Value Units Nominal Range
signal (CH) 9124 my 800-1,350
Sienal (THC) 916.9 my 800-1,350
Detector 78.0 kPa ({Pressure Air/1013)x100)-20 . 4 kPa
Purifier 19.1 kPa §-25
NMC 259.6 °c 260 . 10
Bypath 0.9 0.9:03
Owver Flow 0.8 0.8

Calibrated by :

Approved by ;
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® 2022 by Agllent Tachnologies Aglient CrossLeb Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID: GC_MS_03 52_CN10925102

Organization Name: 8.P.S Consultirig service

Organization Location: 7 Sol Phahelyethin Road, Ladyao, Khet Jatujak, Bangkok 10800
Date: March 31, 2023 1:21:52 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQF Revision: GC.02.50, GCMS, 02,50

Overall Qualification Status: Fass

Systern Inspection and Basic Safety and Oparation

Name;

Setpoint Status:

Overall System Inspaction and Basic Safety and Operation Test Status

iPass _ i

inlet Pressure Decay

MName ;}890 h h
Front 5L

Setpoint Status: %ﬁass T

Pressure; 250 psi

Pressure Change:

Agllent Recommended: .'

Qverall Inlet Pressure Decay Test Status

;:F.’.a.ts.s et o+ ottt e 2 e e

intet Pressure Agcuracy

Narmo: §%8§0 e
Front S3L

Date: March 31, 2023 1:21:52 PM

System 1D: GC_MS 03_52 CN10925102

Pages 1/19



© 2022 by Agllent Technologies

Aglient CrossLah Compllance Services

Setpoint Status: [P:iss o h T e “
Setpaint
R —
inlet Pressure: 125.0 ! psi
Acouracy:
Agilent Recommended:
Cverali Inlet Pressure Accuracy Test Status
mF’ass e e et e e s i - .
Inlet Pressure Accuracy
Name: 7a0 ’ T ;
Back SS5L
Setpoint Status: \F;;:; T N’
Setpoint Actual
Intet Pressure: {25.0 ] psi i'ﬁ%z ] psi
Accuracy: (0.2 J psi
Agilent Recommanded: ' :
Overall Inlet Pressure Accuracy Test Status
e oo s e o+ et e i -
P R - TR
Detactor Flow Accuracy
N mwoﬁﬂ RIS T s
Front FID
" R . L
Setpoint Status: iPass i

Flow Type:
Setpoint:

Accuracy:

Agilent Recommended:

i Fuel J
D s o mom e i 1 A

;30.0 mLfmin Maasurad Flow:

503 '. mL/min
USSR SO

‘«= 1100 % setpolnt (130 |mimin )
[ U I

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

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10826102

Paga 2/ 19



© 2022 hy Agllent Technologles

o . e nnes

Setpoint Status: EPass

Qxidizer
400.0

Flow Type:

30w s o]

[ er’mln

Satpoint:

{mb/min

T ) .s,-.i

Agilent Recommended; i i% setpoint

Accuracy:

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

Agllent Crossbab Compllance Services

Measured Flow:

i
T
I

— RN S

{3982 | mUmin

(oo jmimn )

Setpaint Status: Jl;’ass T

Flow Type:

R L I
Setpoint: 125.0 tmL/min Measured Fiow:

(0.1
?»‘-.nm— e ":. 13 Wi T AT T i i
g £10.0

S e - A b R D Lt

Accuracy: ml/min

Agilent Recommended: % setpoint

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

Overall Detector Flow Accuracy Test Status

Ea s ke o

IPass
f S

GC Oven Temperature Acguracy

Name;

Setpoint Status:

Zone: o ! -
o L RRARE SRR ARSE R = by mn s e e e e ek
Setpoint/Actual
Temperature: 12300 12308 e
Accuracy: ) L)
Agitent Recommended: oy, setpoint in K
| % setpoint in K

Date:
Systern {D:

March 31, 2023 1:21:82 PM
GC_M5_03_562 TN10925102

Page 3 /19



® 2022 by Agtlent Technologles Agilent Crossl.ab Gompllance Services

Setpoint Status: Pass e et e et e L i e s e e s+ oL et e ot e
Sone. EOven s ¢ e .
SeipoinifActual
Termperature: Moo.o  jioo4  lec
AL 11 T e i T BRSO AT S
Accyracy. 0.4 °c
Agilent Recommsndsd: f'>=ﬁ -1.0 1% setpoint in K { i:-“3w‘7 M} ‘C )
b e B oriesins
fa= 10 1 % setpoint in K ( !37 ';"C )
Cverall GC Oven Temperature Accuracy Test Status
]F’ass . o
GG Oven Temperature Stability
Name: N
Setpoint Status: E’E
SetpanAverage
Temperature: !‘IOU g
Stabllity:
Agilent Recommended:

Overall GC Oven Temperature Stability Test Status

ot e st 1 S ——
!F’ass i

S L+ s s e st

Seouting Run

Tested Combination1 Front Ssb { Front FID

Manual injaction

Name: {ﬁomt ap;a—l;é;t;iemﬂw S ,,wl
Setpoint Status: Comple.te’dm et et 2ot @ e e e et e < e s et :

tnjection Volume on Calumn: i uL

Overall Scouting Run Status

(Completed o S

[P FAMRI L wii Ll eas e S SRS AARAAERA SRR ERAEES o FEREeARA TS L oF e 4 4 e o e e e ¢

Holse and Drift

Tested Combination Front S3L { Fronl FID

Dats! March 31, 2022 1:21:52 PM
System 1D: GC_MS 03 52 _CN10925102

Page4/19



© 2022 by Agilent Technologies Agllent Crosslab Compliance Services

Name: - T ) “
Setpaint Status: Pass e e et e
Base Signal; £89806 S Ab

ASTM Naise Drift
counts counts/Hr

96.04 .1
i<=  {18200.00 |

Agilsnt Recommended:

Status:

Overall Noise and Drift Test Status

o
{Pass

b mie o1+ e s et e o e S |

Signal tn MNolse

Tested Combination Front 330 { Front FI

Mzanual Injection

premacis R . -

Name: 17890

v
enprr o T [EOUUTPR S

Setpolnt Status: !Pass

Signal to Nojse: - 13814964

Agilent Recommended: I>= 1300000 |

Overall $ignal to Noisa Test Status

EPass i

Log A

Tested Combination2 Back S50 { Extermal sSG

T - . ot maen 4 ke e e e e

Name:
Setpoint Status: e — E

Qverall Log Amp Test Status

oo e i
iPass

HFFPA

Date: March 31, 2023 1:21.52 PM
System |D: GC_MS 03 52 CN10926102

Page 5419



© 2022 by Agilent Technologies Agilent CrossLab Compliance Services

Tested Combination2 Back SS8L { External S

Name: [59?’5CW )

Setpoint Status: E"F;;;s B B o 2

Amu: ;105046% 5 mfz Drift After Five Minutes: RFPA Voltage:

Agilent Recommendad: a=-= 100 and r =

Overall RFPA Test Status

+ il -
|Pass

L e s e e R S N e e S AR L1t 4R A oA AR RS e .

Tune E)

Tested Combination2 Back SSL ! External 3Q

Name: 5975C g

Setpoint Status; ﬁ'ass ' '
Filament;
Setpoint Status: _fr-li‘ass N h “
Filarment; Ev J
Qverall Tune El Test Status
‘F’ass ot e e e b et oo o A |
Signal to Noise Ei
Tested Combination2 Back S5L ! External 5Q
Nermo! [5@?'75“6_ LA A1 5 £ e AT+ st 0 e e o e
Sourco. El N . - Flament %1 .
Setpoint Status: E i e l
Signal to Noise: 5"-425 o
"
Agilent Recormmendesd: f»= E160

Dale: March 31, 2023 1:21:52 PM
System ID: GC_MS_D3_52 CN10925102

Page 6/19



© 2022 hy Agllent Technologles Agllent CrossLab Compliance Services

Source: in'I - Inart ; Filament i?uw ........ uj
Setpoint Status: F';s; b s v ¢ et - ;
Signal to Nolse: .

Agilent Recommended:

CGverall Signal to Nolse El Test Status

iF'ass ' E
Date: March 31, 2023 1:29:52 PM
Systeim ID: GC_MS_03_52_CN10925102

Page 7/ 18



© 2022 by Agllent Technologles

Instrument Details

Purpose

This section descrlbes the as found system configuration,

Details

System
Systam 1D GC_MS_03_52_CN10926102
Manufacturer Agilent Technologies
Name 7880

Tested Combinationt

Injection Technique
Sampler Identifier
inlet

Detector

LTM Included?

Tested Combination2

Injection Technique
Sampler dentifier
Inlet

Deteclor

LTM Included'?

Sampler 1

Manufacturer
Type
Usage

Syringe Yolume (uL)

Manual Injection
Sampler 1

Front

Front

No

tanual Injection
Sampler 2

Back

External

Na

Agilent Technologias
Manual Injection
Sample Injection

10

Agllent CrossLab Compliance Services

Samplar 2
Manufacturer Agilent Technologles
Type Manual Injection
Lisage Sample Injection
Syringe Volume {pL) 10

Date: March 31, 2023 1:21.52 PM

System ID: BC_MS_03_52 CN10925102

Page 819



© 2022 by Agilent Technologles

Mainframe 1
Manufacturer

Mante

Model Number
Serlal Number
Firmware Revision
Oven Type

Iniet 1
Manufacturer

Name

Type
Locatian
Carrier Gas
Control Type
Purged Inlet

inlet 2

Manufacturer
Name

Type
Location
Carrler Gas
Control Type
Purged Inlet

Datector 1

Manufacturer
© Name

Type

Adapter

Control Type

Agilent Technologles
7890

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technologias

7890

851

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

S3L

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7860

FID

Capillary

Electronic Pressure Control (EPC;)

Agllent CrossLab Compllance Services

Location Frant
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System {D: GC_MS_03_52_CN10925102

Page 9719



® 2022 by Agilent Technelogias
Detector 2

Manufacturer

Name

Type

L.ocation

Mass Spectrometer 1

Agllent Technologies
Mass Spectrometer
Mass Specirometer

External

Agilent CrossLab Compliance Services

Manufacturer Agllent Technologies
Type 8Q
Name 8974sC
Sertal Number US91732743
Firmware Revision 5975 5.02.07
High Yacuurm System Turbo Fump
Seouting Bun Standard OFN Std

M3 El Source 1
Manufacturer Agilent Technologles
Source Type El - Inert
Number of filaments 2

Dats: Warch 31, 2023 1:21:52 PM

System ID: GC M5 03 52 CN10925102

Page 10 f19



@ 2022 by Agilent Technologies Agilent CrossLab Complience Services

Electronic Signature

Furpose

This signature page was created and published because the ACE sign-off action was executed, which [s valld for the entire document,
inctuding attachments. The ACE sign-off Is an electronic signature that requires tweo distinet identification components: unigue username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic sighalure. As a trained offlcial aperatar, the Agilent representative has a unique password and logon to access ACE and
electronically sign thfs document. (Other e-signatures can be applied to this document using & Bocument Content Managsment or cther
suitable method defined in your data access and control proceduraes.)

Deatails

Full Mame of Signar: Sasenguthal Tarak

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

Signature Creatlon Date: March 31, 2023

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

Regulatory Disclaimer

This document pravides a pratocal ta verify and record instrument configuration and evidence of proper operation. It has been preparad from our
interpretation of applicable regulations as well as industry best practlces, The document is deslgned to provide an important component of a complete
compllance package. Yalidation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
promises or representations as 1o its sufficiency for any specific regulatory program.

Warranty

Agilent Technolegles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchaniability and filness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or sonsequential damages in connection with the
furnishing, parformance, or use of this materlal.

Data: March 31, 2023 1:21:52 PM
System ID: GC_ME_03_52 CN10825102

Page 19/19



© 2022 by Aglient Technalogles

User Name; sarnguthat terak
Hostrams: LARFTOR-CQISKOMY

GC_MS_03_52_CN10925120 Transection log :

Agilent CrossLab Compliance Services

Bystem id: GC_MS D382 CN1G92Eta2
Frint Bate: March 31, 2023 1:21:53 PA

Thne Transactlon
State

Optienal Infermetion

March 31, 2023 9:12:28 AM Audit
Maich 31, 2023 9:12:28 AM Star

March 31, 2023 5:12:26 AM Audit

March 31, 2023 9:20:14 AM Audlt

March 31, 2023 8:;20:17 AM End
March 31, 2023 9:20:27 AWM Start

March 31, 2023 ©:20:27 AM Etart

March 31, 2023 €:21:33 AM End

Acthvity Type of Transaction

Performad

SesslonCreated  Session

Configuratlon Sesslon

Entltlernent Llransing

Eqiboaded Besslan

Gonfiguration Sessien

Chalification Sasslon

Exacutfon Syslem Inepection and Basic
Selety and Qperation - 7890 -
Qualitative Test - Np setpoints
assoclated

Exacullon Systam Inspection and Basle
Bafety and Qperstlon - 7890, -
Qualitalive Test - N setpgints
assaclaled

Page 1/8

None
Mone

User |s Monpaying and does
not requite an unlock code

EQP detalls for primary
technigue | 3] -

File path:
[ProtooolPacksiGe/Configurat
|ans/02.50/Ge.02.50,8qp),
EQP Flle Name:
[3c.02.50.8qp], EQF Mams:
[AglleniRecommended] Proto
¢ol Revislon [[Gc.02.59)

EQP details for hyphenated
tachnigue [Gohsa] -

Flle path:
[ProtocelPacks/GeMs/Config
uratlens/02.50/Goa.02 50
qp], EQF Flle Mamea:
[GeMs02,80.2qp], EQF
Marme:
[AgllantRacommendad]

Mane
[#4]

MNone

Fun Count 0 1

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102

Page 12/ 19




® 2022 by Agilent Technologles

Usgar Naine: saenguthel tarak
Heathame: LAPTOR-CQIBKOMY

GC_MS,_ 03_52_CN10825120 Transaction log :

Agilent CrossLab Compliance Services

Bysteim ke GC_MS$_03_57_CN10925102
Print Date: Mareh 31, 2023 1:21:53 P

Time Transaction
State

Activity

Type of Transaction Optional Information

Performacd

March 31, 2023 9:21:35 AM Starl

March 31, 2023 9:21:51 AM End

March 31, 2023 9:21:64 AM Start

March 31, 2023 9:27:50 &M End

March 31, 2023 8:22:02 Ak Start

Maigh 31, 2023 8:22:07 AM End

March 21, 2023 2:22.08 AN Start

March 31, 2023 9:22:29 A End

Margh 31, 2023 9:22:30 AM Start

March 31, 2023 8:22:41 AM End

Exeouilon

Exgcution

Expcution

Execulion

Exacullon

Exacution

Exacullon

Exscution

Execulion

Exeoution

Infet Prassure Decay - Front None
BSL: - Pressure Controlled [nlat

-8 250 pal - L a=-2.0 pai and

<= 0,5 psl

Inl=t Presaure Decay - Front Run Coung: 1
S5L; - Pressure Controlled |nlel

-S:280psl - Li»=-20peiand

== 0L.E psi

Inlet Prassure Accuracy - Front  None
S5L: - Pregsure Condrolled Inlgt
-5125.0 psi - Li== 1.2 psi

Inlet Pressure Accluragy - Front  Run Count ; 1
33l - Pressure Gantrolfed Inlet
-8:250psl - L <= 1.2 psl

Iniet Pressure Accuravy - Back  None
B5L: - Pressure Controilad Inlet
-5:25.0 psi-L; <= 1.2 psi

Inlet Pressure Acouracy - Bacle  Fur Sourt ;1
88t - Pressure Controlled Inbst
-5:96.0 psl - L: == 1.2 pal

Detecior Flow Accuracy - Frant  Neooe
FID: - Type : Fusl - 8: 30.0
mlimin - L == 10.0% selpaint

Datgctor Flow Accuracy - Front Run Gounl :
FID: - Typa : Fuel - 8: 30.0
mlimin - L) <= 10.0% sptpoint

Deteotor Flaw Acguragy - Front  None
FID: - Type @ Oxidlzar - 5: 400.0
mifmin - Lz <= 10.0% seipoint

Delectar Flow Accuragy - Froet  Run Count ;1
FiD: - Type : Ouidlzer - £ 400.0
mLfmin - L <= 10.0% setpolnt

Page 2/6

Dats; March 31, 2023 1.21:52 PM
System ID: GC_M3_03_52_CN10925102

Page 13119



@ 2022 by Agilent Technologles

User Name! saonguthaltemk
Hostname: LAPTOR.COSHOMY

GC_M9_03_52_CN10925120 Tranaaction log ;

Agilent CrossLab Compliance Sarvices

Syotem b GC_MS_03_ 52 CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transactlon
State

Actlvity
Performed

Type of Transactian

Cptiona! Infarmatlon

March 31, 2023 9:22:42 AM Stact

Mearch 31, 2023 9:22:48 AM End

March 31, 2023 9:22:49 AM Starl

March 31, 2023 9:23:31 AM Audil

March 31, 2023 9:29:34 AM End

Iarch 31, 2023 %:23:37 AM Start

March 31, 2023 9:26:00 AM Audit

Margh 31, 2023 9:26:03 AM End

harch 31, 2023 ©:26:05 AM Siart

Exsculion

Execution

Exsoytlon

Crata

Exaculion

Execution

Data

Exputrtion

Exacution

Petocter Flow Accuracy - Front
FIl: - Type : Maksup - 8: 26.0
mb/min - L: <= 10.0% setpoint

Detactar Flow Accureay - Fromnt
Fil. - Type : Makeup - 5: 25.0
mL/min - Lt <= 1{.0% seatpoin

GG Oven Temperaturs
Accuracy - 7BY0; - Temparature
tOven - 5: 230.0°C - L #= -1.0
AMD == 1.0 % setpolnt In K

GG Oven Temperature
Acouracy - 7890 - Temperature
COven - 8: 230.0°C - L »= 1,0
AND <= 1.0 % setpoint in K

GG Oven Temparature
Accuragy - 7860: - Temparature
:Oven - 8 280,0°C - L »= 1,9
AND <= 1.0 % selpolat in K

GEC Oven Temperature
Asturacy - 7890; - Tamperaturg
P Qven - S 1000°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GU Oven Temperature
Acouracy - 7850; - Temperaturs
TOven - 51 100,0°C - L »= 1.0
AND <= 1.0 % setpoinl In K,

GC Qven Tamperaturs
Acclracy « 7B - Temparalure
Oven - B0 I00.0°C - L= -0
AND <= 1,0 % satpoint in K

GC Ovan Temperature Stability
- 7890: - Temperalure : Oven -
S100.0°C - L; <= 0.5'C

Fege 3/8

None

Run Gount : 1

Mong

tianual Deta Entry

Run Count: 1

Mone

Manual Data Eriry

Run Counl : 4

Nona

Date: tareh 31, 2023 1:21:52 PM
System I; GC_MS_03_52 CN10925102
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User Narme: saenguitml.tarak Bystern ld: GO_ME_03_ 52 CNIGIR5102
Hoatriame: LAPTOR-COZZKOMY Print Date: March 3%, 2023 1:21:53 RM

GC_M$S_03_52 CN10825120 Transaction lag :

Thne Transaction Actlvity Type of Transaction Ontlonal Informatlon
State Petformed
March 34, 2023 9:268:42 AWM Start Exacution GC Oven Temperature Stablity MNans

- 7880 - Tempsrature ; Ovan -
5: 100,0°C - L: <= 0.5°C

Maroh 31, 2023 2739 AW Audlt Data GC Oven Temperature Stabllty Manual Data Entry
- 7990: - Temperaturs : Cven -
3 100.0°C - L == 0.6°C

March 31, 2023 ©:27:46 AM End Executlon GC Oven Temperature Stabllity Run Count ;1
- 789 - Temperature : Oven -
B 10D0PC - L <= 0.5°0

March 31, 2023 9:27:51 AM Start Executian GC Scouling Run - Manual None
Infection, Front $5L., Front FID:
- Part of System Preparation -
Nu fimits essoclaied

March 31, 2023 9:54:35 AM Start Executich Log Amp - 5¥75C 5Q: - Source; Mone
El - Imar

Match 31, 2023 9:55:58 AM Starl Exgoution RFPA « G975 S0 - Source: E| Nona
- Inext

Margh 31, 2023 10:23:19  Stan Exeouilon Slghal to Neise EI - Liguid Nong

AM Infection, Back 5L, 50 -

Baurca: El- Inert using
Filament 1 - L; == 160

March 31, 2023 10;37:53  Stant Exaculion Tuhe El - 3975C 8Q: - Sourcs: - None
A El - tnert Filament 1 {Qualilathe
- No satpalnta assocleted)

March 31, 2023 10:38:04  Start Exgcution Tune El - 89755 50 - Source: - Maone
AM El - Inert Fllamant 2 {Gualitative
- No setpolnts assaciated)

harch 31, 2023 10:38:11  Start Execution Tune EI - B76C 8Q: - Source: ~ None
Al El - Inert Filarment 1 (Qualltative
- Mo satpoints asscoiated)

Page 4/ 8

Date: March 31, 2023 1:21.52 PM
Systemn ID; GG_MS_03 52_CN10925102

Page 15/ 18
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Yxer Mamg; suenguthal tarak Systern Id: GC_MS_03_52_CN1GHR2E102
Hostirame: LAPTORCRISK OMY Privt Date: March 31, 2023 1:21:53 M

GC_MS_U3_52_CN10825120 Transactlon iogy :

Time Transactlon Activity Type of Transaction Optienal Informatlon
Jtate Parformed
March 31, 2023 10:38:14  Stant Exmcidion Nolse and Drift - Front FID: - None
A Detactor FID - L [Noisehk ==
0,10 pA - L (Drift): == 2.50
paAshour
March 31, 2028 10:38:17  Slart Enacution G2 Joouting Run - Manual Mone
Akd Injactian, Fronl 81, Front FID;

- Patt af Syatem Preparation -
M limits associated

March 31, 2023 10:45:28  Audlt Data GC Sgoutlng Run - Manual Data files Paih :

A Injeclign, Front 350, Front FID:  F:\Date\SC_FID.DVFD1A.ch
- Part of Sysiem Preparation «
Mo lirnits essagieted

March 31, 2023 10:47:01  End Execution 3G Soouting Run - Manual Run Gount ;1
AN injection, Front SSL, Front FID:

- Part of System Preparation -

Mz lImils degociated

March 31, 2023 10:58: 27 Start Executlzn Moisg and Oiift - Frant FID: - None
A Crtealor FiD - L [Molse): <=
040 pA - L (DARY: <= 2,50
pAour
March 31, 2023 10:68:528  Audit Cata Noiss and Drift - Front FID; - Data files Path
A Petestor FID - L {Nolaeg): <= FaData\MD_FID.DVFID Acch
040 pA - L (Drifty: <= 2.50
pAhaur
March 21, 2023 11:00:53  End Exscution Woige and Dt - Front FID: - Run Count : 1
AM Detectar FID - L {Nolse); ==
9,10 p& -1 {Drifty: s= 2.50
pAfhour
March 31, 2023 11:.02:02  Stap; Execution Slgnal to Nolse - Manual None
Ald Injeclion, Front 881, Front FID:

- Delectar FID -L; »= 300000

fdarch 31, 2023 111432 Audi AoeCiosad Sesslon None
AM
Page 8!8
Date: March 31, 2023 1:21.52 Pid
Systemn ID; GC_M3_03_52 CN10925102

Page 16 /19
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User Nama: saonguthal tarak Systemn Ikl GOC_MS 03 52 CN10925102
Hostname: LAPTOMULIISHKOMY Brinit Date: March 31, 2023 1:21:53 PM

GC_KE_03_62_CN10925120 Transaction Jog ;

Time Tranzaction Artivity Type of Transactlon Optlonal Informatlon
State Parformed

Mareh 31, 2023 11:15:13  Audk AceRestarted Session None

Afd

March 31, 2023 11:15:14  Audit SessionReloaded Sesslon None

A

March 31, 2023 111519 Stanl Qualification Besslon oqQ

B

Mareh 21, 2022 11,1519 Start Exsoution Elgnal to Moige - Manyal MNons

Al Injection, Fronl SSL, Front FID:

- Detacior FID - L: >= 300000

Meroh 31, 2023 11:16:23  Audit #calipsad Baszion None
AM

March 31, 2023 11:21:04  Audlt AcoRastaried Session None
AM

March 31, 2023 11:21:04  Audlt SeaglonReloaded Sesslon Mone
AlA

March 31, 2023 11:21.00  Start Quelification Session oqQ
1t

March 31, 2023 11:21,08  Start Execution Slgnal to Majae - Menual MNone
A Injaction, Frent S5L, Front FID:

~ Petector FID - L == 300000

March 31, 2023 11:22:18  Audil Data Blgnal to Nolse - Manual Data files Path :
A Infaction, Front 331, Fronl FID:  FASN_FID.DVWFID$4.ch
- Detactar FID - Lt == 300000

Margh 31, 2023 11:24.02  End Ex@cution Blgnal to Moise - Manual Run Gount : 1
AM Injectlon, Front SSL, Front FID:
- Datacior FID - | == 300000

March 31, 2023 11:24:17  Start Exetution Log Amp - 5976C 8, - Source: None
AM El- Inert
March 31, 2023 11:24:31  End Exacution Log Amp - 59750 8 - Source! Run Count : 1
AM El-Inert
Page 8/8
Date! March 31, 2023 1;21:52 PMm
Systemn ID: GC_MS_03 52 _CN1p926102

Page 17 /18
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User Nama: sasnguthel,turak Systedm Id: GC_MS_03 52_CN1OB2E402
Hestname: LARTOP-CGISKOMY Print Date: March 31, 2023 1:21:53 PM

GC_MS_03_52_CN10925120 Transaction log |

Tims Transactlon Activity Type of Transactlon Qptional Information
State Parformed

March 31, 2023 11:24:35  Start Expoution RFPA - BOTSC SO - Sourpe: El None

aM - Inert

March 31, 2023 11.27:22  End Exaculion RFP# - 8975C SQ: - Source: EI Run Count - 1

AN - Inert

March 31, 2023 11;27:26  Starl Execution Tune Ef - 5975C SQ: - Source: - None

AM El - Iner Filament 1 [ualitative

- No astpoints assoclated)

March 31, 2023 11:28:04  End Executlan Tung E| - 59750 SO - Source: - Run Counl - 4
AM El- Inert Fllament 1 {Gualilative
- Mo setpoints sssociated)

March 31, 2023 11:28:08  Start Execution Tuns E| - 8975C 8Q; - Source: - Mone
Al El - Inert Fllament 2 {Qualitative
~ No galpoints azsociaied)

March 31, 2023 112828 End Execulion Tung Ed - 5975C S0 - Source: - Run Caunt » 1
AM El - Iner Filament 2 (Quealitative
- Mo setpolnis assoclated}

March 31, 2023 11:28:28  Start Execution Sigral to Moise E) - Liguid Mone
AM Injection, Back S5L, S0 -

Source: El- Inert Lising

Fllamgnt 1 - L: == 160

March 31, 2023 12:58:45  Siart Exacution Signal 1o Moise Ef - Liguid None
P Injesllon, Beck S51, BGx -

Soures: El - Inert using

Filamant | -1 == 160

Margh 31, 2023 1:00:09 PM Audlt Data Slignal to Noise El - Liquid Data lilea Bath
Injection, Back 8SL, 8Q: - FASN_F{_01.D\DATASIM.M
Souroa: El- Inart using 5

Filament 4 - L: == 160

Marzh 31, 2623 1:00:41 PM End Execuilon Signal to Noise Ef - Liguid Run Gount : 1
Injection, Back 8SL, 5Q: -
Source: El - lner using
Fllament § - L; »= 160

PagaeT/8&

Data; March 31, 2023 1:21:52 PM
System ID: GC_MS _03_52 CN10925102

Page 18718
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Wkaer Mame: saangusthaitarak Bystem ld: GU_MS_03 52 CN10925302
Hoatname: LAFTOR-GQISKOMY Prirtt Date: March 31, 2023 1:21:53 PW

GC_MS_D3_562_CN1G9258120 Transactlon log

Time Transactlon Activity Type of Transaction Optienal Information
State Parformad

March 31, 2023 1:00:48 PM Start Execution Signal to Noise Ei - Liquld Nane
: Injecilon, Bagk SSL., 50 -
Sourcet El- inert using
Fllament 2 - L: == 160

hiargh 31, 2023 1:01:52 PR Audlt Date Signal to Noise EI - Liguid Datafiles Palh :
Injection, Back SS5L, 50: - FASN_F2_01.0\WDATASIN.W
Source: E1-Inert using g

Fllamem 2 -L: >= 150

Mearch 31, 2023 1:02:00 PM End Execullon Eignal to Malse E| - Liguid Run Count : 1
Injectian, Bagk 351, 8 -
Source: £l - et ealng
Fllamgnt 2 - L: »= 160

March 31, 2023 1:02:13 PM End Quallfleation Session oQ
March 31, 2023 1.02:19 PM Start Reporting Sesslan Meong
March 31, 2023 1220027 PM Audit Reporting Session Raport Generatad ;
Cerilfloate
Pagu 8/8
Date: March 31, 2023 1:21.:52 PM
System ID:; GC_MS_03 52 _CN10925102

Page 12/19
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S METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
At

i Certificate of Calibration

Certificate Number © SPR23050422-1 Page ! 1 of 3

(=]

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

Bangkok 10900

Equipment Name . Mass Flow Meter
Manufacturer . Dwyer

Model ;. GMF-2101

Serial Number CON/A

ID. Number . MF01/51

Environmental Conditions

Ambient Temperature 23°9C =2 °C Received Date . 26 May 2023
Relative Humidity 50 % L 15 % Calibration Date ¢ 29 May 2023
| ocation of Calibration ! In-Lab Recommend Due Date . 29 May 2024
Calibration Procedure . SP-CPM-04-13 Date of Issue : 30 May 2023

Method of Calibration

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

reguirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perfarm
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.

roval of SP Metrology

The calipration certificate shall not be reproduced except in fullwithout written app

System (Thailand).

Calibrated by : MrJdirasak Pumbut Approved by

Calibration Officer

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

Calibration Report

Certificate Number : SPR23050422-1 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Mass Flow Caliprator AFC-COMPLETE-10 12532 AD2207-177-0001| 17 Jul 2023
Standard Flow Meter 520-H 200353 MW-0071-22 25 Aug 2023
Traceability

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

MIT - Miracle International Technology Co.,Ltd.
Mesal abs - Mesa Laboratories, Inc.NVLEP Lab Code 200661-0 (ISO17025)

SP-FM-04-15rev.0



Certificate No. :

[ OO 62/69

Result of Calibration

SPR23050422-1

Function : Alr Flow Measurement

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Page : 3 0of 3

Unit : mL/min

r_“ Calibration uuc Standard uuc K Factor Uncertainty
= Point Reading Reading Error Value (+)

= 0.0 0.00 0.00 0.00 1.00000 0.12

i 3.3 3.42 3.59 -0.17 1.04971 0.26

) 7.3 7.52 7.78 ~0.26 1,03457 0.26

e 13.5 13.83 14.34 ~0.51 1.03688 0.26

S 17.0 17.12 17.65 -0.53 1.03096 0.26

‘f Note:

|8l

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

This Ceriificate is not certified for any commercial transaction.

— End of Certificate —

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

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

SP-FM-04-15 Rev.0
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g £ S.P.S. CONSULTING SERVICE CO., LTD.
.__-?: é:\’-:( : \::‘:I:J\\‘I:;.:I:\r:l":':u :.:I-‘.‘Ic;ul}J::Il:‘I:;nr:lllil_:.:ll 1I-n-'|1m:’| nl['-:i“(tl?l:x:.:ﬂlmm AW 10800

angkok 10800
Fa : (662) 5134221 E-madl - saledhspsconoom, www.spsoon, com

5, e
% praaEne Tal : (667} DI0-AT7(-72

Calibration Report
Total Hydrocarbon Analyzer

Date : 05 July 2023 | Brand :

Serial Mo. GFRACAY
Calibrator (Dilution System)
AP Madel L 700
04 August 2022 Serial No 911

Reference Standard Gas

Standard Gas

Methane (CH,)

Cylinder No. D&12165
Certified Date 25 February 2023 I Expired Date 25 February 2031 Cylinder Conc. 453 ppm
Calibrating Condition
Pre55ure mmbar Temp. °C % RH ag

Start Time : 9:00 AM

Pre-Calibration Checks

Leak Test

Change Particulate Filter

Station Temp :

(%)

)
(=}
]

Calibration Setting

Span Set Point

Initial Reading (Befored Adj)

Final Reading (After Ad))

Expected Concentration (PPM) Analyzer Response (PPM) Analyzer Response (PPM)
Zero 0 0.10 0
Span 10 10.02 10
Callbration Setting (Final)
Span Instrument Gain: Finish Time: 0 AM

APHA-360 Total Hydrocarbon Analyzer

Test Values Observed Value Units Nominal Range
Signal (CH,) 9124 my 800-1,350
Sienal (THC) 916.9 my 800-1,350
Detector 78.0 kPa ((Pressure Air/1013)x100)-20 . 4 kPa
Purifier 19.1 kPa 8-25
NMC 259.6 °c 260 . 10
Bypath 0.9 0.9:03
Owver Flow 0.8 0.8

Calibrated by :

Approved by ;
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® 2022 by Agllent Tachnologies Aglient CrossLeb Compliance Services

Certificate of System Qualification

GC-0Q + GCMS-0Q

System ID: GC_MS_03 52_CN10925102

Organization Name: 8.P.S Consultirig service

Organization Location: 7 Sol Phahelyethin Road, Ladyao, Khet Jatujak, Bangkok 10800
Date: March 31, 2023 1:21:52 PM

EQP Name: AgilentRecommended , AgilentRecommended

EQF Revision: GC.02.50, GCMS, 02,50

Overall Qualification Status: Fass

Systern Inspection and Basic Safety and Oparation

Name;

Setpoint Status:

Overall System Inspaction and Basic Safety and Operation Test Status

iPass _ i

inlet Pressure Decay

MName ;}890 h h
Front 5L

Setpoint Status: %ﬁass T

Pressure; 250 psi

Pressure Change:

Agllent Recommended: .'

Qverall Inlet Pressure Decay Test Status

;:F.’.a.ts.s et o+ ottt e 2 e e

intet Pressure Agcuracy

Narmo: §%8§0 e
Front S3L

Date: March 31, 2023 1:21:52 PM

System 1D: GC_MS 03_52 CN10925102

Pages 1/19



© 2022 by Agllent Technologies

Aglient CrossLah Compllance Services

Setpoint Status: [P:iss o h T e “
Setpaint
R —
inlet Pressure: 125.0 ! psi
Acouracy:
Agilent Recommended:
Cverali Inlet Pressure Accuracy Test Status
mF’ass e e et e e s i - .
Inlet Pressure Accuracy
Name: 7a0 ’ T ;
Back SS5L
Setpoint Status: \F;;:; T N’
Setpoint Actual
Intet Pressure: {25.0 ] psi i'ﬁ%z ] psi
Accuracy: (0.2 J psi
Agilent Recommanded: ' :
Overall Inlet Pressure Accuracy Test Status
e oo s e o+ et e i -
P R - TR
Detactor Flow Accuracy
N mwoﬁﬂ RIS T s
Front FID
" R . L
Setpoint Status: iPass i

Flow Type:
Setpoint:

Accuracy:

Agilent Recommended:

i Fuel J
D s o mom e i 1 A

;30.0 mLfmin Maasurad Flow:

503 '. mL/min
USSR SO

‘«= 1100 % setpolnt (130 |mimin )
[ U I

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

Date:
System ID;

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10826102

Paga 2/ 19
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o . e nnes

Setpoint Status: EPass

Qxidizer
400.0

Flow Type:

30w s o]

[ er’mln

Satpoint:

{mb/min

T ) .s,-.i

Agilent Recommended; i i% setpoint

Accuracy:

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

Agllent Crossbab Compllance Services

Measured Flow:

i
T
I

— RN S

{3982 | mUmin

(oo jmimn )

Setpaint Status: Jl;’ass T

Flow Type:

R L I
Setpoint: 125.0 tmL/min Measured Fiow:

(0.1
?»‘-.nm— e ":. 13 Wi T AT T i i
g £10.0

S e - A b R D Lt

Accuracy: ml/min

Agilent Recommended: % setpoint

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

Overall Detector Flow Accuracy Test Status

Ea s ke o

IPass
f S

GC Oven Temperature Acguracy

Name;

Setpoint Status:

Zone: o ! -
o L RRARE SRR ARSE R = by mn s e e e e ek
Setpoint/Actual
Temperature: 12300 12308 e
Accuracy: ) L)
Agitent Recommended: oy, setpoint in K
| % setpoint in K

Date:
Systern {D:

March 31, 2023 1:21:82 PM
GC_M5_03_562 TN10925102

Page 3 /19
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Setpoint Status: Pass e et e et e L i e s e e s+ oL et e ot e
Sone. EOven s ¢ e .
SeipoinifActual
Termperature: Moo.o  jioo4  lec
AL 11 T e i T BRSO AT S
Accyracy. 0.4 °c
Agilent Recommsndsd: f'>=ﬁ -1.0 1% setpoint in K { i:-“3w‘7 M} ‘C )
b e B oriesins
fa= 10 1 % setpoint in K ( !37 ';"C )
Cverall GC Oven Temperature Accuracy Test Status
]F’ass . o
GG Oven Temperature Stability
Name: N
Setpoint Status: E’E
SetpanAverage
Temperature: !‘IOU g
Stabllity:
Agilent Recommended:

Overall GC Oven Temperature Stability Test Status

ot e st 1 S ——
!F’ass i

S L+ s s e st

Seouting Run

Tested Combination1 Front Ssb { Front FID

Manual injaction

Name: {ﬁomt ap;a—l;é;t;iemﬂw S ,,wl
Setpoint Status: Comple.te’dm et et 2ot @ e e e et e < e s et :

tnjection Volume on Calumn: i uL

Overall Scouting Run Status

(Completed o S

[P FAMRI L wii Ll eas e S SRS AARAAERA SRR ERAEES o FEREeARA TS L oF e 4 4 e o e e e ¢

Holse and Drift

Tested Combination Front S3L { Fronl FID

Dats! March 31, 2022 1:21:52 PM
System 1D: GC_MS 03 52 _CN10925102

Page4/19
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Name: - T ) “
Setpaint Status: Pass e e et e
Base Signal; £89806 S Ab

ASTM Naise Drift
counts counts/Hr

96.04 .1
i<=  {18200.00 |

Agilsnt Recommended:

Status:

Overall Noise and Drift Test Status

o
{Pass

b mie o1+ e s et e o e S |

Signal tn MNolse

Tested Combination Front 330 { Front FI

Mzanual Injection

premacis R . -

Name: 17890

v
enprr o T [EOUUTPR S

Setpolnt Status: !Pass

Signal to Nojse: - 13814964

Agilent Recommended: I>= 1300000 |

Overall $ignal to Noisa Test Status

EPass i

Log A

Tested Combination2 Back S50 { Extermal sSG

T - . ot maen 4 ke e e e e

Name:
Setpoint Status: e — E

Qverall Log Amp Test Status

oo e i
iPass

HFFPA

Date: March 31, 2023 1:21.52 PM
System |D: GC_MS 03 52 CN10926102

Page 5419
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Tested Combination2 Back SS8L { External S

Name: [59?’5CW )

Setpoint Status: E"F;;;s B B o 2

Amu: ;105046% 5 mfz Drift After Five Minutes: RFPA Voltage:

Agilent Recommendad: a=-= 100 and r =

Overall RFPA Test Status

+ il -
|Pass

L e s e e R S N e e S AR L1t 4R A oA AR RS e .

Tune E)

Tested Combination2 Back SSL ! External 3Q

Name: 5975C g

Setpoint Status; ﬁ'ass ' '
Filament;
Setpoint Status: _fr-li‘ass N h “
Filarment; Ev J
Qverall Tune El Test Status
‘F’ass ot e e e b et oo o A |
Signal to Noise Ei
Tested Combination2 Back S5L ! External 5Q
Nermo! [5@?'75“6_ LA A1 5 £ e AT+ st 0 e e o e
Sourco. El N . - Flament %1 .
Setpoint Status: E i e l
Signal to Noise: 5"-425 o
"
Agilent Recormmendesd: f»= E160

Dale: March 31, 2023 1:21:52 PM
System ID: GC_MS_D3_52 CN10925102

Page 6/19
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Source: in'I - Inart ; Filament i?uw ........ uj
Setpoint Status: F';s; b s v ¢ et - ;
Signal to Nolse: .

Agilent Recommended:

CGverall Signal to Nolse El Test Status

iF'ass ' E
Date: March 31, 2023 1:29:52 PM
Systeim ID: GC_MS_03_52_CN10925102

Page 7/ 18
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Instrument Details

Purpose

This section descrlbes the as found system configuration,

Details

System
Systam 1D GC_MS_03_52_CN10926102
Manufacturer Agilent Technologies
Name 7880

Tested Combinationt

Injection Technique
Sampler Identifier
inlet

Detector

LTM Included?

Tested Combination2

Injection Technique
Sampler dentifier
Inlet

Deteclor

LTM Included'?

Sampler 1

Manufacturer
Type
Usage

Syringe Yolume (uL)

Manual Injection
Sampler 1

Front

Front

No

tanual Injection
Sampler 2

Back

External

Na

Agilent Technologias
Manual Injection
Sample Injection

10

Agllent CrossLab Compliance Services

Samplar 2
Manufacturer Agilent Technologles
Type Manual Injection
Lisage Sample Injection
Syringe Volume {pL) 10

Date: March 31, 2023 1:21.52 PM

System ID: BC_MS_03_52 CN10925102
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Mainframe 1
Manufacturer

Mante

Model Number
Serlal Number
Firmware Revision
Oven Type

Iniet 1
Manufacturer

Name

Type
Locatian
Carrier Gas
Control Type
Purged Inlet

inlet 2

Manufacturer
Name

Type
Location
Carrler Gas
Control Type
Purged Inlet

Datector 1

Manufacturer
© Name

Type

Adapter

Control Type

Agilent Technologles
7890

G3440A
CN10925120
A.01.10.3

Standard

Agilent Technologias

7890

851

Front

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies

7890

S3L

Back

Helium

Electronic Pressure Control (EPC)

Yes

Agilent Technologies
7860

FID

Capillary

Electronic Pressure Control (EPC;)

Agllent CrossLab Compllance Services

Location Frant
Makeup Gas Nitrogen
Date: March 31, 2023 1:21:52 PM
System {D: GC_MS_03_52_CN10925102
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Detector 2

Manufacturer

Name

Type

L.ocation

Mass Spectrometer 1

Agllent Technologies
Mass Spectrometer
Mass Specirometer

External

Agilent CrossLab Compliance Services

Manufacturer Agllent Technologies
Type 8Q
Name 8974sC
Sertal Number US91732743
Firmware Revision 5975 5.02.07
High Yacuurm System Turbo Fump
Seouting Bun Standard OFN Std

M3 El Source 1
Manufacturer Agilent Technologles
Source Type El - Inert
Number of filaments 2

Dats: Warch 31, 2023 1:21:52 PM

System ID: GC M5 03 52 CN10925102
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Electronic Signature

Furpose

This signature page was created and published because the ACE sign-off action was executed, which [s valld for the entire document,
inctuding attachments. The ACE sign-off Is an electronic signature that requires tweo distinet identification components: unigue username
and personal password. The Agilent representative who has delivered this service understands the meaning and legal status of an
electronic sighalure. As a trained offlcial aperatar, the Agilent representative has a unique password and logon to access ACE and
electronically sign thfs document. (Other e-signatures can be applied to this document using & Bocument Content Managsment or cther
suitable method defined in your data access and control proceduraes.)

Deatails

Full Mame of Signar: Sasenguthal Tarak

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

Signature Creatlon Date: March 31, 2023

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

Regulatory Disclaimer

This document pravides a pratocal ta verify and record instrument configuration and evidence of proper operation. It has been preparad from our
interpretation of applicable regulations as well as industry best practlces, The document is deslgned to provide an important component of a complete
compllance package. Yalidation depends upon many factors and use of this protocol alone does not assure compllance. Agilent Technologies makes no
promises or representations as 1o its sufficiency for any specific regulatory program.

Warranty

Agilent Technolegles makes no warranty of any kind to this material, including but not limited to, the implied warranties or merchaniability and filness for
a particular purpose. Agilent Technologies shall not be liable for errors contained herein or for incidental or sonsequential damages in connection with the
furnishing, parformance, or use of this materlal.

Data: March 31, 2023 1:21:52 PM
System ID: GC_ME_03_52 CN10825102
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User Name; sarnguthat terak
Hostrams: LARFTOR-CQISKOMY

GC_MS_03_52_CN10925120 Transection log :

Agilent CrossLab Compliance Services

Bystem id: GC_MS D382 CN1G92Eta2
Frint Bate: March 31, 2023 1:21:53 PA

Thne Transactlon
State

Optienal Infermetion

March 31, 2023 9:12:28 AM Audit
Maich 31, 2023 9:12:28 AM Star

March 31, 2023 5:12:26 AM Audit

March 31, 2023 9:20:14 AM Audlt

March 31, 2023 8:;20:17 AM End
March 31, 2023 9:20:27 AWM Start

March 31, 2023 ©:20:27 AM Etart

March 31, 2023 €:21:33 AM End

Acthvity Type of Transaction

Performad

SesslonCreated  Session

Configuratlon Sesslon

Entltlernent Llransing

Eqiboaded Besslan

Gonfiguration Sessien

Chalification Sasslon

Exacutfon Syslem Inepection and Basic
Selety and Qperation - 7890 -
Qualitative Test - Np setpoints
assoclated

Exacullon Systam Inspection and Basle
Bafety and Qperstlon - 7890, -
Qualitalive Test - N setpgints
assaclaled

Page 1/8

None
Mone

User |s Monpaying and does
not requite an unlock code

EQP detalls for primary
technigue | 3] -

File path:
[ProtooolPacksiGe/Configurat
|ans/02.50/Ge.02.50,8qp),
EQP Flle Name:
[3c.02.50.8qp], EQF Mams:
[AglleniRecommended] Proto
¢ol Revislon [[Gc.02.59)

EQP details for hyphenated
tachnigue [Gohsa] -

Flle path:
[ProtocelPacks/GeMs/Config
uratlens/02.50/Goa.02 50
qp], EQF Flle Mamea:
[GeMs02,80.2qp], EQF
Marme:
[AgllantRacommendad]

Mane
[#4]

MNone

Fun Count 0 1

Date:
System ID:

March 31, 2023 1:21:52 PM
GC_MS_03_52_CN10925102
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Usgar Naine: saenguthel tarak
Heathame: LAPTOR-CQIBKOMY

GC_MS,_ 03_52_CN10825120 Transaction log :

Agilent CrossLab Compliance Services

Bysteim ke GC_MS$_03_57_CN10925102
Print Date: Mareh 31, 2023 1:21:53 P

Time Transaction
State

Activity

Type of Transaction Optional Information

Performacd

March 31, 2023 9:21:35 AM Starl

March 31, 2023 9:21:51 AM End

March 31, 2023 9:21:64 AM Start

March 31, 2023 9:27:50 &M End

March 31, 2023 8:22:02 Ak Start

Maigh 31, 2023 8:22:07 AM End

March 21, 2023 2:22.08 AN Start

March 31, 2023 9:22:29 A End

Margh 31, 2023 9:22:30 AM Start

March 31, 2023 8:22:41 AM End

Exeouilon

Exgcution

Expcution

Execulion

Exacullon

Exacution

Exacullon

Exscution

Execulion

Exeoution

Infet Prassure Decay - Front None
BSL: - Pressure Controlled [nlat

-8 250 pal - L a=-2.0 pai and

<= 0,5 psl

Inl=t Presaure Decay - Front Run Coung: 1
S5L; - Pressure Controlled |nlel

-S:280psl - Li»=-20peiand

== 0L.E psi

Inlet Prassure Accuracy - Front  None
S5L: - Pregsure Condrolled Inlgt
-5125.0 psi - Li== 1.2 psi

Inlet Pressure Accluragy - Front  Run Count ; 1
33l - Pressure Gantrolfed Inlet
-8:250psl - L <= 1.2 psl

Iniet Pressure Accuravy - Back  None
B5L: - Pressure Controilad Inlet
-5:25.0 psi-L; <= 1.2 psi

Inlet Pressure Acouracy - Bacle  Fur Sourt ;1
88t - Pressure Controlled Inbst
-5:96.0 psl - L: == 1.2 pal

Detecior Flow Accuracy - Frant  Neooe
FID: - Type : Fusl - 8: 30.0
mlimin - L == 10.0% selpaint

Datgctor Flow Accuracy - Front Run Gounl :
FID: - Typa : Fuel - 8: 30.0
mlimin - L) <= 10.0% sptpoint

Deteotor Flaw Acguragy - Front  None
FID: - Type @ Oxidlzar - 5: 400.0
mifmin - Lz <= 10.0% seipoint

Delectar Flow Accuragy - Froet  Run Count ;1
FiD: - Type : Ouidlzer - £ 400.0
mLfmin - L <= 10.0% setpolnt

Page 2/6

Dats; March 31, 2023 1.21:52 PM
System ID: GC_M3_03_52_CN10925102
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User Name! saonguthaltemk
Hostname: LAPTOR.COSHOMY

GC_M9_03_52_CN10925120 Tranaaction log ;

Agilent CrossLab Compliance Sarvices

Syotem b GC_MS_03_ 52 CN10925102
Print Date: March 31, 2023 1:21:53 PM

Time Transactlon
State

Actlvity
Performed

Type of Transactian

Cptiona! Infarmatlon

March 31, 2023 9:22:42 AM Stact

Mearch 31, 2023 9:22:48 AM End

March 31, 2023 9:22:49 AM Starl

March 31, 2023 9:23:31 AM Audil

March 31, 2023 9:29:34 AM End

Iarch 31, 2023 %:23:37 AM Start

March 31, 2023 9:26:00 AM Audit

Margh 31, 2023 9:26:03 AM End

harch 31, 2023 ©:26:05 AM Siart

Exsculion

Execution

Exsoytlon

Crata

Exaculion

Execution

Data

Exputrtion

Exacution

Petocter Flow Accuracy - Front
FIl: - Type : Maksup - 8: 26.0
mb/min - L: <= 10.0% setpoint

Detactar Flow Accureay - Fromnt
Fil. - Type : Makeup - 5: 25.0
mL/min - Lt <= 1{.0% seatpoin

GG Oven Temperaturs
Accuracy - 7BY0; - Temparature
tOven - 5: 230.0°C - L #= -1.0
AMD == 1.0 % setpolnt In K

GG Oven Temperature
Acouracy - 7890 - Temperature
COven - 8: 230.0°C - L »= 1,0
AND <= 1.0 % setpoint in K

GG Oven Temparature
Accuragy - 7860: - Temparature
:Oven - 8 280,0°C - L »= 1,9
AND <= 1.0 % selpolat in K

GEC Oven Temperature
Asturacy - 7890; - Tamperaturg
P Qven - S 1000°C-L:>=-1.0
AND <= 1.0 % setpoint in K

GU Oven Temperature
Acouracy - 7850; - Temperaturs
TOven - 51 100,0°C - L »= 1.0
AND <= 1.0 % setpoinl In K,

GC Qven Tamperaturs
Acclracy « 7B - Temparalure
Oven - B0 I00.0°C - L= -0
AND <= 1,0 % satpoint in K

GC Ovan Temperature Stability
- 7890: - Temperalure : Oven -
S100.0°C - L; <= 0.5'C

Fege 3/8

None

Run Gount : 1

Mong

tianual Deta Entry

Run Count: 1

Mone

Manual Data Eriry

Run Counl : 4

Nona

Date: tareh 31, 2023 1:21:52 PM
System I; GC_MS_03_52 CN10925102
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User Narme: saenguitml.tarak Bystern ld: GO_ME_03_ 52 CNIGIR5102
Hoatriame: LAPTOR-COZZKOMY Print Date: March 3%, 2023 1:21:53 RM

GC_M$S_03_52 CN10825120 Transaction lag :

Thne Transaction Actlvity Type of Transaction Ontlonal Informatlon
State Petformed
March 34, 2023 9:268:42 AWM Start Exacution GC Oven Temperature Stablity MNans

- 7880 - Tempsrature ; Ovan -
5: 100,0°C - L: <= 0.5°C

Maroh 31, 2023 2739 AW Audlt Data GC Oven Temperature Stabllty Manual Data Entry
- 7990: - Temperaturs : Cven -
3 100.0°C - L == 0.6°C

March 31, 2023 ©:27:46 AM End Executlon GC Oven Temperature Stabllity Run Count ;1
- 789 - Temperature : Oven -
B 10D0PC - L <= 0.5°0

March 31, 2023 9:27:51 AM Start Executian GC Scouling Run - Manual None
Infection, Front $5L., Front FID:
- Part of System Preparation -
Nu fimits essoclaied

March 31, 2023 9:54:35 AM Start Executich Log Amp - 5¥75C 5Q: - Source; Mone
El - Imar

Match 31, 2023 9:55:58 AM Starl Exgoution RFPA « G975 S0 - Source: E| Nona
- Inext

Margh 31, 2023 10:23:19  Stan Exeouilon Slghal to Neise EI - Liguid Nong

AM Infection, Back 5L, 50 -

Baurca: El- Inert using
Filament 1 - L; == 160

March 31, 2023 10;37:53  Stant Exaculion Tuhe El - 3975C 8Q: - Sourcs: - None
A El - tnert Filament 1 {Qualilathe
- No satpalnta assocleted)

March 31, 2023 10:38:04  Start Exgcution Tune El - 89755 50 - Source: - Maone
AM El - Inert Fllamant 2 {Gualitative
- No setpolnts assaciated)

harch 31, 2023 10:38:11  Start Execution Tune EI - B76C 8Q: - Source: ~ None
Al El - Inert Filarment 1 (Qualltative
- Mo satpoints asscoiated)

Page 4/ 8

Date: March 31, 2023 1:21.52 PM
Systemn ID; GG_MS_03 52_CN10925102
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Yxer Mamg; suenguthal tarak Systern Id: GC_MS_03_52_CN1GHR2E102
Hostirame: LAPTORCRISK OMY Privt Date: March 31, 2023 1:21:53 M

GC_MS_U3_52_CN10825120 Transactlon iogy :

Time Transactlon Activity Type of Transaction Optienal Informatlon
Jtate Parformed
March 31, 2023 10:38:14  Stant Exmcidion Nolse and Drift - Front FID: - None
A Detactor FID - L [Noisehk ==
0,10 pA - L (Drift): == 2.50
paAshour
March 31, 2028 10:38:17  Slart Enacution G2 Joouting Run - Manual Mone
Akd Injactian, Fronl 81, Front FID;

- Patt af Syatem Preparation -
M limits associated

March 31, 2023 10:45:28  Audlt Data GC Sgoutlng Run - Manual Data files Paih :

A Injeclign, Front 350, Front FID:  F:\Date\SC_FID.DVFD1A.ch
- Part of Sysiem Preparation «
Mo lirnits essagieted

March 31, 2023 10:47:01  End Execution 3G Soouting Run - Manual Run Gount ;1
AN injection, Front SSL, Front FID:

- Part of System Preparation -

Mz lImils degociated

March 31, 2023 10:58: 27 Start Executlzn Moisg and Oiift - Frant FID: - None
A Crtealor FiD - L [Molse): <=
040 pA - L (DARY: <= 2,50
pAour
March 31, 2023 10:68:528  Audit Cata Noiss and Drift - Front FID; - Data files Path
A Petestor FID - L {Nolaeg): <= FaData\MD_FID.DVFID Acch
040 pA - L (Drifty: <= 2.50
pAhaur
March 21, 2023 11:00:53  End Exscution Woige and Dt - Front FID: - Run Count : 1
AM Detectar FID - L {Nolse); ==
9,10 p& -1 {Drifty: s= 2.50
pAfhour
March 31, 2023 11:.02:02  Stap; Execution Slgnal to Nolse - Manual None
Ald Injeclion, Front 881, Front FID:

- Delectar FID -L; »= 300000

fdarch 31, 2023 111432 Audi AoeCiosad Sesslon None
AM
Page 8!8
Date: March 31, 2023 1:21.52 Pid
Systemn ID; GC_M3_03_52 CN10925102
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User Nama: saonguthal tarak Systemn Ikl GOC_MS 03 52 CN10925102
Hostname: LAPTOMULIISHKOMY Brinit Date: March 31, 2023 1:21:53 PM

GC_KE_03_62_CN10925120 Transaction Jog ;

Time Tranzaction Artivity Type of Transactlon Optlonal Informatlon
State Parformed

Mareh 31, 2023 11:15:13  Audk AceRestarted Session None

Afd

March 31, 2023 11:15:14  Audit SessionReloaded Sesslon None

A

March 31, 2023 111519 Stanl Qualification Besslon oqQ

B

Mareh 21, 2022 11,1519 Start Exsoution Elgnal to Moige - Manyal MNons

Al Injection, Fronl SSL, Front FID:

- Detacior FID - L: >= 300000

Meroh 31, 2023 11:16:23  Audit #calipsad Baszion None
AM

March 31, 2023 11:21:04  Audlt AcoRastaried Session None
AM

March 31, 2023 11:21:04  Audlt SeaglonReloaded Sesslon Mone
AlA

March 31, 2023 11:21.00  Start Quelification Session oqQ
1t

March 31, 2023 11:21,08  Start Execution Slgnal to Majae - Menual MNone
A Injaction, Frent S5L, Front FID:

~ Petector FID - L == 300000

March 31, 2023 11:22:18  Audil Data Blgnal to Nolse - Manual Data files Path :
A Infaction, Front 331, Fronl FID:  FASN_FID.DVWFID$4.ch
- Detactar FID - Lt == 300000

Margh 31, 2023 11:24.02  End Ex@cution Blgnal to Moise - Manual Run Gount : 1
AM Injectlon, Front SSL, Front FID:
- Datacior FID - | == 300000

March 31, 2023 11:24:17  Start Exetution Log Amp - 5976C 8, - Source: None
AM El- Inert
March 31, 2023 11:24:31  End Exacution Log Amp - 59750 8 - Source! Run Count : 1
AM El-Inert
Page 8/8
Date! March 31, 2023 1;21:52 PMm
Systemn ID: GC_MS_03 52 _CN1p926102
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User Nama: sasnguthel,turak Systedm Id: GC_MS_03 52_CN1OB2E402
Hestname: LARTOP-CGISKOMY Print Date: March 31, 2023 1:21:53 PM

GC_MS_03_52_CN10925120 Transaction log |

Tims Transactlon Activity Type of Transactlon Qptional Information
State Parformed

March 31, 2023 11:24:35  Start Expoution RFPA - BOTSC SO - Sourpe: El None

aM - Inert

March 31, 2023 11.27:22  End Exaculion RFP# - 8975C SQ: - Source: EI Run Count - 1

AN - Inert

March 31, 2023 11;27:26  Starl Execution Tune Ef - 5975C SQ: - Source: - None

AM El - Iner Filament 1 [ualitative

- No astpoints assoclated)

March 31, 2023 11:28:04  End Executlan Tung E| - 59750 SO - Source: - Run Counl - 4
AM El- Inert Fllament 1 {Gualilative
- Mo setpoints sssociated)

March 31, 2023 11:28:08  Start Execution Tuns E| - 8975C 8Q; - Source: - Mone
Al El - Inert Fllament 2 {Qualitative
~ No galpoints azsociaied)

March 31, 2023 112828 End Execulion Tung Ed - 5975C S0 - Source: - Run Caunt » 1
AM El - Iner Filament 2 (Quealitative
- Mo setpolnis assoclated}

March 31, 2023 11:28:28  Start Execution Sigral to Moise E) - Liguid Mone
AM Injection, Back S5L, S0 -

Source: El- Inert Lising

Fllamgnt 1 - L: == 160

March 31, 2023 12:58:45  Siart Exacution Signal 1o Moise Ef - Liguid None
P Injesllon, Beck S51, BGx -

Soures: El - Inert using

Filamant | -1 == 160

Margh 31, 2023 1:00:09 PM Audlt Data Slignal to Noise El - Liquid Data lilea Bath
Injection, Back 8SL, 8Q: - FASN_F{_01.D\DATASIM.M
Souroa: El- Inart using 5

Filament 4 - L: == 160

Marzh 31, 2623 1:00:41 PM End Execuilon Signal to Noise Ef - Liguid Run Gount : 1
Injection, Back 8SL, 5Q: -
Source: El - lner using
Fllament § - L; »= 160

PagaeT/8&

Data; March 31, 2023 1:21:52 PM
System ID: GC_MS _03_52 CN10925102
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Wkaer Mame: saangusthaitarak Bystem ld: GU_MS_03 52 CN10925302
Hoatname: LAFTOR-GQISKOMY Prirtt Date: March 31, 2023 1:21:53 PW

GC_MS_D3_562_CN1G9258120 Transactlon log

Time Transactlon Activity Type of Transaction Optienal Information
State Parformad

March 31, 2023 1:00:48 PM Start Execution Signal to Noise Ei - Liquld Nane
: Injecilon, Bagk SSL., 50 -
Sourcet El- inert using
Fllament 2 - L: == 160

hiargh 31, 2023 1:01:52 PR Audlt Date Signal to Noise EI - Liguid Datafiles Palh :
Injection, Back SS5L, 50: - FASN_F2_01.0\WDATASIN.W
Source: E1-Inert using g

Fllamem 2 -L: >= 150

Mearch 31, 2023 1:02:00 PM End Execullon Eignal to Malse E| - Liguid Run Count : 1
Injectian, Bagk 351, 8 -
Source: £l - et ealng
Fllamgnt 2 - L: »= 160

March 31, 2023 1:02:13 PM End Quallfleation Session oQ
March 31, 2023 1.02:19 PM Start Reporting Sesslan Meong
March 31, 2023 1220027 PM Audit Reporting Session Raport Generatad ;
Cerilfloate
Pagu 8/8
Date: March 31, 2023 1:21.:52 PM
System ID:; GC_MS_03 52 _CN10925102
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE

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

- Soi 1C. Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model : 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt : 27 Mar. 2023
Date of Calibration : 29 Mar. 2023 l '(wl

ke . - The results retate only to the items tested/calibrated or value assiared.
vertising the Report/Certificate and publicity of the results except in full are prohibited unless written perrnission is obtained fram the sovernor of TISTR

FM.BL.MTC.002 Rev.4

H_ead Office . Office/Laboratory Office
i:: Mu 3 Tambon Khlnng l—f’a, Ampha:n'a Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumwvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10500,
_\Fhangwat Pathumthani 12120, Thailand Amphoe Muang; Changwat Samutprakan 10280, Thalland  Thailand - '
l % i - b’ ) ¥ (1=
FE'__ E:Zé)}o 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
ax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) D 2579 8592

E-mail : rumpaigtistr.or.th Websitemway tistr.or.th E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th




THAILAND

qq TlSTH NSC-TISETIS 17025

= CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL |<t.~_»'h:\k('H (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP.  109/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pLPa , Corrected to Reference Conditions : 101.325 kPa,, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
T'ype (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

(]

. The calibrator pressure correction was not included.

L

. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

Electrical and Efectroni¢ Standards Laboratory

Date of Calibration . 29 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue © 30 Mar. 2023 Ref: 2011266032701228001

- End of C'eﬂﬁca[c e

The results relate anly to the iter

A . —— 15 tested/calibrated or value assicne
Advertising tne Report/Certificate and publicity of the results except in full are prohibited unless written | sion is obtained from the gsovemor of TISTR
FM.BL.MTC.002Z Rev.4
Head Office Office/Laboratory Office
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Noise R_347/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R11 ACO 6236 00172038 04 July 2023 94.1 94.0
ACO-R14 ACO 6236 00172061 04 July 2023 94.1 94.0
ACO-R15 ACO 6236 00172062 04 July 2023 94.0 94.0
ACO-R34 ACO 6236 00192046 04 July 2023 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
(TISTR) 93.94 + 0.10 dB

Calibrated by : Approved by :
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- WTSTR ST
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP. 109/0366
CALIBRATION CERTIFICATE

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

- Soi 1C. Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : ACO Relative Humidity : (50 + 15) %
Model : 2127 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 130006

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4, Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on [EC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

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

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

measured values only.

Date of Receipt : 27 Mar. 2023
Date of Calibration : 29 Mar. 2023 l '(wl

ke . - The results retate only to the items tested/calibrated or value assiared.
vertising the Report/Certificate and publicity of the results except in full are prohibited unless written perrnission is obtained fram the sovernor of TISTR

FM.BL.MTC.002 Rev.4

H_ead Office . Office/Laboratory Office
i:: Mu 3 Tambon Khlnng l—f’a, Ampha:n'a Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumwvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10500,
_\Fhangwat Pathumthani 12120, Thailand Amphoe Muang; Changwat Samutprakan 10280, Thalland  Thailand - '
l % i - b’ ) ¥ (1=
FE'__ E:Zé)}o 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
ax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) D 2579 8592

E-mail : rumpaigtistr.or.th Websitemway tistr.or.th E-mail : mic@tistr.or.th E-mail : sumalee@tistr.or.th




THAILAND

qq TlSTH NSC-TISETIS 17025

= CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL |<t.~_»'h:\k('H (TISTR)
Request No. 21-66/0413 MTC No. EEL. BP.  109/0366
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20pLPa , Corrected to Reference Conditions : 101.325 kPa,, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) [EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.94 -0.06 +0.10 +0.40 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 999.9 -0.1 + 1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
T'ype (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.80 +0.50 +3.0%

Note : 1. No adjustment.

(]

. The calibrator pressure correction was not included.

L

. The microphone volume correction was not included.

Calibrated by : Approved by :

“Director

Electrical and Efectroni¢ Standards Laboratory

Date of Calibration . 29 Mar. 2023 Industrial Metrology and Testing Service Centre

Date of Issue © 30 Mar. 2023 Ref: 2011266032701228001

- End of C'eﬂﬁca[c e

The results relate anly to the iter

A . —— 15 tested/calibrated or value assicne
Advertising tne Report/Certificate and publicity of the results except in full are prohibited unless written | sion is obtained from the gsovemor of TISTR
FM.BL.MTC.002Z Rev.4
Head Office Office/Laboratory Office
35\ 3 Tarmbon Khlone Ha: Amohoe Khlore | iand Sl A T . - s ¥
35 Mu 3 Tarnbon Khleng Ha, Amphoe Khlong Luane, s0i 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Banekok 10900
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Noise R_347/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R12 ACO 6236 00172040 04 July 2023 94.0 94.0
ACO-R13 ACO 6236 00172041 04 July 2023 94.0 94.0
ACO-R18 ACO 6236 00172065 04 July 2023 94.0 94.0
ACO-R19 ACO 6236 00182001 04 July 2023 94.0 94.0
ACO-R20 ACO 6236 00182003 04 July 2023 94.1 94.0
ACO-R21 ACO 6236 00182004 04 July 2023 94.0 94.0
ACO-R25 ACO 6236 00192037 04 July 2023 94.0 94.0
ACO-R37 ACO 6236 00192049 04 July 2023 94.1 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research
(TISTR) 93.94 + 0.10 dB

Calibrated by :



User
Rectangle


_ U3EM 19d.W.10d. ABUNBAY HRTIE NG

3 =
& = S.P.S. CONSULTING SERVICE CO., LTD.
69 [2: 7 nanwwalofy 24 ouunmalefiu wwiasauna lﬁﬂ?ﬁ‘:l‘n‘i i'l‘i‘ll'ﬂwﬂ LO800
R, W &7 7 5ol Phaholyothin 24, Phahslyothin Rd., Jompel, Chatuchak, Bangkok 10900
. '?au‘ﬁ“@a Ted @ (B62) 9309-9370-72. Fax : (B62) 513-4221. E-mail : sale@spscon.oom .. Www.5pSCon. Com

Noise R_520/23

Sound Level Meter Calibration Report

Acoustic Calibrator Data

Brand | ACO | Number | AC 03/56 |
Model | 2127 | Serial No. | 130006 |
Calibration Range | 94 dB, 1000 Hz | Last Calibration | 29 March 2023 |

Due Date | 29 March 2024 |

Calibration Data

Sound Level Meter Data Calibration Data
Actual Reading [dB]
SLM No. Brand Model Serial No. Date
Before Adjustment After Adjustment
ACO-R15 ACO 6236 00172062 04 October 2023 94.0 94.0
ACO-R17 ACO 6236 00172064 04 October 2023 94.0 94.0
ACO-R19 ACO 6236 00182001 04 October 2023 94.0 94.0
ACO-R20 ACO 6236 00182003 04 October 2023 94.0 94.0
ACO-R21 ACO 6236 00182004 04 October 2023 94.0 94.0
ACO-R22 ACO 6236 00182010 04 October 2023 94.0 94.0
ACO-R23 ACO 6236 00192035 04 October 2023 94.0 94.0
ACO-R25 ACO 6236 00192037 04 October 2023 94.0 94.0
ACO-R28 ACO 6236 00192040 04 October 2023 94.0 94.0
ACO-R32 ACO 6236 00192044 04 October 2023 94.0 94.0
ACO-R33 ACO 6236 00192045 04 October 2023 94.0 94.0
ACO-R34 ACO 6236 00192046 04 October 2023 94.0 94.0
ACO-R35 ACO 6236 00192047 04 October 2023 94.0 94.0
ACO-R42 ACO 6236 00192054 04 October 2023 94.0 94.0
ACO-R44 ACO 6236 00192056 04 October 2023 94.0 94.0
ACO-R46 ACO 6236 00192058 04 October 2023 94.0 94.0
ACO-R47 ACO 6236 00192059 04 October 2023 94.0 94.0
ACO-R48 ACO 6236 00192060 04 October 2023 94.0 94.0
Acoustic Certified Value : Thailand Institute of Scientific and Technological Research (TISTR) 93.94 + 0.10 dB

Calibrated by :

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

NN NSC-TISI-TIS 1702
v ) SC-TISI-TIS1 7025
TR CALIRRATION 0042

CERTIFICATE No : 22E9693 PAGE : 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT 3 pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

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

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

»

CALIBRATED BY - _

CALIBRATION DATE : 15-Sep-22

APPROVED BY
ISSUED DATE ¢ 15-Sep-22
RECEIVED DATE g 14-Sep-22

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

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No ;: 22E9693 PAGE : 2 OF 3
Calibration Report

EQUIPMENT T pH METER

MANUFACTURER : HANNA MODEL 3 HI 3512

ID No . pH 04/56 SERIAL NUMBER 3 TH118035

RECEIVED DATE : 14-Sep-22 CALIBRATION DATE 3 15-Sep-22

AMBIENT TEMPERATURE : 20 CELSE RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/

INSTRUMENT MODEL B T CERTIFICATE No DUE DATE

e — Daseaeain S LOT No T
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAL50 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

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

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2,303 RT/F = 59 mV/pH

mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(=mV) k

414.11 414.8 -0.69 -0.171 0.14 2.0
354.95 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 237.2 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4.985 0.14 2.0
59.16 59.17 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 -177.1 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 -295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3
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QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 8B09-4584

CERTIFICATE No : 22

E9693

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :

2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081C6M

PAGE : 3 OF 3

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
READING BEFORE MEASUREMENT FACTOR
(C) K9] (°C) ADJUSTMENT (=°C) k
25.003 25.0 0.003 0.0085 2.0

4, PERCENT SLOPE

100%

UUC : UNIT UNDER CALIBRATION

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

END OF CALIBRATION REPORT
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E.‘-'E QUALITY CALIBRATION CO,,LTD.

3 . 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
ﬁ;‘? Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

[m] iy

www.qcalibration.com

CERTIFICATE No : 23M2442 PAGE : 1 OF 2
REFERENCE No : 68471-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA2245-CW

SERIAL No : 36591843

ID No ; BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

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

CALIBRATED BY : ATSAWIN Y.

CALIBRATION DATE : 10-Mar-23

APPROVED BY

ISSUED DATE : 16-Mar-23

RECEIVED DATE t 10-Mar-23

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

F-GO10 REV 02


User
Rectangle


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

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL g BSA224S-CW

MANUFACTURER . SARTORIUS SIN : 36591843

ID No 3 BA 09/61 RECEIVED DATE i 10-Mar-23

AIR PRESSURE 3 1010mbar & 1mbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE : 232 CL= 0 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0,0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 \J 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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,is Harikul Science Co.,Ltd.

\
. 694 Soi Ratchadanivet 24, Pracharatbamphen
/ ! '
j’) HARIKUL Samsaennok , Huaikhwang, Bangkok 10310

== SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443
Email: info@harikul.com www.harikul.com

CERT.No.: HS-UD17D Certificate of Calibration

Calibration Date : 3 Apr 23 Model : YSI 5000
Submitted by : S.P.S CONSULTING SERVICE CO. LTD SIN : 15B100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe - YSI 5010
Chatuchak, Bangkok, Thailand 10900 SIN 1 22D100087
ID NO.
Avg Room Temp : 20 °C Air Temp ref : S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 pp!
Technician : Kitlipong M.

Calibration Details

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

Measurement 1 (mag/l) 9.08 (PASS)
Measurement 2 (mg/l) 9.08 (PASS)
Measurement 3 (mg/l) 9.08 (PASS)
Measurement 4 (mg/l) 9.08 (PASS)
Measurement 5 (mg/l) 9.08 (PASS)
Measurement 6 (mg/l) 9.08 (PASS) =
Measurement 7 (mg/l) 9.08 (PASS)
Measurement 8 (mg/l) 9.08 (PASS)
Measurement 9 (mg/l) g9.08 (PASS) -
Measurement 10 (mg/l) 9.08 (PASS)

Mean Measurement 9.08 mg/l
Inaccuracy 0.01 mg/l

Manufacturer Specification

Accuracy = +/- 0.02 mg/

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.

3) This result shall not be used for advertising purpose.



User
Rectangle

User
Rectangle


o1

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

CERTIFICATE No : 22T10972
REFERENCE No : 66837-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

COD REACTOR
HACH
DRB 200
15110C0497

£ DRB 04/59

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD..

JOMPOL, CHATUCHAK, BANGKOK 10900

HEL | W

20-Dec-22

20-Dec-22

: 20-Dec-22

PAGE : 1 OF 3

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T10972 PAGE:2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL 2 DRB 200

ID NUMBER E DRB 04/59 SERIAL NUMBER : 15110C0497
RECEIVED DATE : 20-Dec-22 CALIBRATION DATE : 20-Dec-22
AMBIENT TEMPERATURE : 2320126 RELATIVE HUMIDITY : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE

THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

3

. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22T7511 10-Jul-23

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

QIOIOICIO),
OIOINOIDI®),
Q@ OO

DOLEE
00,
0006
00,

BLOCK No. 1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. | 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 149.8 149.9
- 2 149.6 149.9
g 3 149.7 149.8
2 4 149.8 149.7
= 5 149.9 149.8
5 6 149.8 149.9
g g 7 149.8 150.1
55 8 149.8 150.8
23 9 149.9 150.0
5 10 149.8 149.7
e 11 149.9 150.0
= 12 149.7 149.8
g 13 149.9 150.0
= 14 149.9 149.8
15 149.7 149.7
Uncertainty of Measurement(+ °C) : 0.86 0.86

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

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



User
Rectangle


@i

QUALITY CALIBRATION CO.,LTD. ‘\\\\‘Q;_',";f«»,,
R Tl
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 3" e g
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 = =
e ) ( (662) 'f,ﬁ\\f €

NSC-TISI-TISI 7025
CALIBRATION (049

www.qcalibration.com DA
i

CERTIFICATE No : 23M2442
REFERENCE No : 68471-2

PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER SARTORIUS

MODEL BSA2245-CW

SERITAL No : 36591843

ID No BA 09/61

CONDITION AS RECEIVED : USED ITEM

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

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

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

: ATSAWIN Y.

10-Mar-23

16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL g BSA224S-CW

MANUFACTURER . SARTORIUS SIN : 36591843

ID No 3 BA 09/61 RECEIVED DATE i 10-Mar-23

AIR PRESSURE 3 1010mbar & 1mbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE : 232 CL= 0 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 \d 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP22018

Pages 1of3
L] L L
Calibration Certificate

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

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,

CHOMPHON, CHATUCHAK,

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

Calibrated by : Nathakomn Pisutpaisan

Approved by :

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

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

Continuation of Calibration Certificate

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

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

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

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

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

UUCH# = Unit Under Calibration

e _
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

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

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

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

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

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

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

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

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

UUC* = Unit Under Calibration

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

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

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

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

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

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

NN NSC-TISI-TIS 1702
v ) SC-TISI-TIS1 7025
TR CALIRRATION 0042

CERTIFICATE No : 22E9693 PAGE : 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT 3 pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

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

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

»

CALIBRATED BY - -

CALIBRATION DATE : 15-Sep-22

APPROVED BY
ISSUED DATE ¢ 15-Sep-22
RECEIVED DATE g 14-Sep-22

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

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No ;: 22E9693 PAGE : 2 OF 3
Calibration Report

EQUIPMENT T pH METER

MANUFACTURER : HANNA MODEL 3 HI 3512

ID No . pH 04/56 SERIAL NUMBER 3 TH118035

RECEIVED DATE : 14-Sep-22 CALIBRATION DATE 3 15-Sep-22

AMBIENT TEMPERATURE : 20 CELSE RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER
2. REFERENCE STANDARD INSTRUMENTS :-
SERIAL No/

INSTRUMENT MODEL B T CERTIFICATE No DUE DATE

e — Daseaeain S LOT No T
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAL50 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

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

- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.

- NATIONAL INSTUTITE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2,303 RT/F = 59 mV/pH

mV uuc CORRECTION uuc UNCERTAINTY OF COVERAGE
APPLIED READING (mV) (mV) READING (pH) MEASUREMENT FACTOR
(=mV) k

414.11 414.8 -0.69 -0.171 0.14 2.0
354.95 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 237.2 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4.985 0.14 2.0
59.16 59.17 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9.223 0.14 2.0
-177.48 -177.1 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 -295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 -0.21 14.662 0.14 2.0

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

CERTIFICATE No : 22E9693 PAGE : 3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :
2. DISPLAY UNIT WITH pH ELECTRODE S/N: 0908 1C6M

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF| COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF|  COVERAGE
READING BEFORE MEASUREMENT FACTOR
(C) °C) (°C) ADJUSTMENT (=°C) k
25.003 25.0 0.003 0.0085 2.0

4. PERCENT SLOPE 100%
UUC : UNIT UNDER CALIBRATION

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

END OF CALIBRATION REPORT
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

TEL. (0-2717-3000-29  FAX.0-2719-9484

Cert.No.: 23CH432

Certificate of Calibration Pasfe:s 1 92
Equipment : Turbidity Meter
Manufacturer : Eutech
Model : Cyberscan WL TB1000
Serial No. : 201802206
ID. No. : TB 03/61
Condition As-Received: Used Item
Received Date : 29 March 2023
Calibration Date : 30 March 2023
Reference : 2303-1034WN-1
Submitted by : S.P.S. Consulting Service Co.,Ltd.

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

Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 £ 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean
Approved by :
(/) Malee Butkruea

() Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 31 March 2023

The Uncertainties are for a confidence probability of approximately 95%.

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

approval of the head of Calibration and Testing Equipment Services

A 0010867


User
Rectangle


Condition of this calibration result

1. Reference Standard Instruments :

This certification is traceable to the International System of unit (SI unit) through

Technology Promotion Association (Thailand-Japan).

Instruments Serial No.
1) Thermo-Hygrograph 1103328
2) Electronic Balance NO3679

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material
1) Hexamethylenetetramine
2) Hydrazinium Sulfate

ID No.
130EC010
140RC001

Manufacturer
HIMEDIA
HIMEDIA

Certificate No.

22H1313
22MM49

Lot No.
0000483947
0000522014

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

Calibration result

Cert.No.: 23CH432
Page.: 2 of 2

Due date
12 June 2023
20 Sep 2023

Assay
99.65%

99.40%

Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
Turbidity Meter Serial Number : 201802206

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k
20 19.3 0.38 2.00
40 39.0 0.40 2.00
100 99.2 0.70 2.00
400 391 1.5 2.00
Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

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

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

-000-

a 1155462
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QUALITY CALIBRATION CO.,LTD. S s,

‘i\ \\“/f 7,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ail\\:f// .
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 S ﬁ,\ RN
www.qealibration.com S NCsesios

CERTIFICATE No : 23M2442

REFERENCE No : 68471-2

PAGE : 1 OF 2

Certificate of Calibration

EQUIPMENT DIGITAL BALANCE
MANUFACTURER SARTORIUS
MODEL BSA2245-CW
SERITAL No : 36591843

ID No BA 09/61
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

S.P.S. CONSULTING SERVICE CO., LTD.
7 SO PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

R HT

10-Mar-23

16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL g BSA224S-CW

MANUFACTURER . SARTORIUS SIN : 36591843

ID No 3 BA 09/61 RECEIVED DATE i 10-Mar-23

AIR PRESSURE 3 1010mbar & 1mbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE : 232 CL= 0 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0,0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 \J 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

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

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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ﬁ\ Harikul Science Co.,Ltd.

. 694 Soi Ratchadanivet 24, Pracharatbamphen
' ! I
j’) HARIKUL Samsaennok , Huaikhwang, Bangkok 10310

=" SCIENCE Tel: 0-2274-2456 Fax: 0-2274-2443
Email: info@harikul.com www.harikul.com

CERT.No.: HS-UD17D Certificate of Calibration

Calibration Date : 3 Apr 23 Model : YSI 5000
Submitted by : S.P.S CONSULTING SERVICE CO.LTD SIN : 15B100751
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Probe - YSI 5010
Chatuchak, Bangkok, Thailand 10900 SIN 1 22D100087
ID NO.
Avg Room Temp : 20 °C Air Temp ref : S/N. E00522
Avg Water Temp : 20 °C Barometric ref : S/N. E00522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 pp!
Technician : Kitlipong M.

Calibration Details

Calibration Point 100% air sat. (status) (status)

(@20 °C. DO = 9.09 mg/)

Measurement 1 (mag/l) 9.08 (PASS) - -
Measurement 2 (mg/l) 9.08 (PASS) =
Measurement 3 (mg/l) 9.08 (PASS) -
Measurement 4 (mg/l) 9.08 (PASS) =
Measurement 5 (ma/l) 9.08 (PASS) = =
Measurement 6 (mg/l) 9.08 (PASS) = <
Measurement 7 (mg/l) 9.08 (PASS) -
Measurement 8 (mg/l) 9.08 (PASS) = =
Measurement 9 (mg/l) 9.08 (PASS) -
Measurement 10 (mg/l) 9.08 (PASS) = -
Mean Measurement 9.08 mg/l =
Inaccuracy 0.01 mg/l -

Manufacturer Specification

Accuracy = +/~ 0.02 mg/l

1) This certificate is issued based on the result that are found as shown on
date and place of test only.
2) The calibration procedure followed in accordance with Harikul Science Co., Lid.

3) This result shall not be used for advertising purpose.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T10972
REFERENCE No : 66837-1

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

COD REACTOR
HACH
DRB 200
15110C0497
£ DRB 04/59
S.P.S. CONSULTING SERVICE CO., LTD.

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

- -

20-Dec-22

20-Dec-22

: 20-Dec-22

PAGE : 1 OF 3

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22T10972 PAGE:2 OF 2

Calibration Report

EQUIPMENT : COD REACTOR

MANUFACTURER : HACH MODEL 2 DRB 200

ID NUMBER E DRB 04/59 SERIAL NUMBER : 15110C0497
RECEIVED DATE : 20-Dec-22 CALIBRATION DATE : 20-Dec-22
AMBIENT TEMPERATURE : 2320126 RELATIVE HUMIDITY : 52 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1

3

THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT TEMPERATURE RECORDER WITH THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 15 POINTS AND LOCATED ONE

THERMOCOUPLE IN EACH OF THE FOUR CORNERS OF THE REACTOR AND PLACED THE EIGHTH THERMOCOUPLE AT THE
CENTER OF THE REACTOR.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPE K HYDRA 2635A 8009008 22T7511 10-Jul-23

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

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

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAM
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

QIOIOICIO),
OIOINOIDI®),
Q@ OO

DOLEE
00,
0006
00,

BLOCK No. 1 BLOCK No.2
FRONT FRONT

TEMPERATURE MEASUREMENT ACCURACY TEST

Block No. | 2

Controller temperature (°C) 145 145

Indicating Temperature 145 145

1 149.8 149.9
- 2 149.6 149.9
g 3 149.7 149.8
2 4 149.8 149.7
= 5 149.9 149.8
5 6 149.8 149.9
g g 7 149.8 150.1
55 8 149.8 150.8
23 9 149.9 150.0
5 10 149.8 149.7
e 11 149.9 150.0
= 12 149.7 149.8
g 13 149.9 150.0
= 14 149.9 149.8
15 149.7 149.7
Uncertainty of Measurement(+ °C) : 0.86 0.86

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

www.qcalibration.com
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NSC-TISETISI 702

7 ol
M CALIBRATION 6043

CERTIFICATE No : 23M2442
REFERENCE No : 68471-2

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED :

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

DIGITAL BALANCE
SARTORIUS
BSA2245-CW

: 36591843
BA 09/61

USED ITEM

PAGE : 1 OF 2

S.P.S. CONSULTING SERVICE CO., LTD.
7 SO PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

ol /I Ao

10-Mar-23

16-Mar-23

10-Mar-23

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

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M2442 PAGE :2 OF 2
Calibration Report

EQUIPMENT - DIGITAL BALANCE MODEL g BSA224S-CW

MANUFACTURER . SARTORIUS SIN : 36591843

ID No 3 BA 09/61 RECEIVED DATE i 10-Mar-23

AIR PRESSURE 3 1010mbar & 1mbar CALIBRATION DATE : 10-Mar-23

AMBIENT TEMPERATURE : 232 CL= 0 RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M2302013S 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

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

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (% g)
0.0 0.0000 0.0000 0.000058
0.1 0.1000 0.0000 0.000059
0.2 0.2000 0.0000 0.000059
0.5 0.5000 0.0000 0.000060
1.0 1.0000 0.0000 0.000060
2.0 2.0000 0.0000 0.000061
5.0 5.0000 0.0000 0.000063
10.0 10.0000 0.0000 0.000067
20.0 20.0001 -0.0001 0.000073
50.0 50.0000 0.0000 0.00011
100.0 100.0001 -0.0001 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 100.0000
3 \d 4 2 99.9999
3 99.9998
2 5 4 100.0001
5 100.0000
OFF-CENTER LOADING 0.0002

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULT

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

F-G
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

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

Cert. No. : SP22018

Pages 1of3
L] L L
Calibration Certificate

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

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

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN ROAD,

CHOMPHON, CHATUCHAK,

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

Calibrated by : Nathakomn Pisutpaisan

Approved by :

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

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

Continuation of Calibration Certificate

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

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

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

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

3.1 The UK National Physical Laboratory (NPL)

3.2 The National Institute of Standards and Technology NIST.

Result of calibration : Wavelength Accuracy

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

UUCH# = Unit Under Calibration

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

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration : Photometric Accuracy

Cert. No. : SP22018
Job No. : VC65SP0008
Pages :3of3

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

29360 1.0 1.0524 1.0539 0.0015 0.0028 2.00

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

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

29381 0.5 0.5214 0.5210 -0.0004  0.0032 2.00

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

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

UUC* = Unit Under Calibration

Condition of this result of calibration : Spectrophotometer PERKINELMER Model Lambda 25 S/N 5015141230
Resolution of Wavelength Mode 0.1 nm
Resolution of Photometric Mode  0.0001 A

Parameter Setting

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

Data Pitch 0.l nm

Band width{Wavelength) 1.0 nm

Band width(Vis) 1.0 nm

Band width(Uv) 1.0 nm

Stray Light** UUC* Reading at 220 nm

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

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

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

QF-T812-04-4-020664

End of Calibration Certificate
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