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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Jiranatee Associates Co., Ltd. COF-001-66 14 Jul 23 13 Jul 24 -
Calibrator 158M
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1402 9 May 23 8 May 24 -
- (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1859 2Jun 23 1 Jun 24 -
(Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -
(Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387040
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
Instrument 42C-67174-356
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1180540065
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1180540066
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1180540067
12 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
13 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 390/23 1 Nov 23 31 Oct 24 -
2205DT0113
14 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 123/24 13 Mar 24 12 Mar 25 -
2311DR0037
15 [Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 122/24 13 Mar 24 12 Mar 25 -
2205DT0008
16 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 23-ACT-118 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 6171 Co.,Ltd.
17 |Sound Level Meter Leq 24 trsr badn Lamaso \deesunIu Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACT23199 27 Jun 23 26 Jun 24 -
00130355
18 [Sound Level Meter Lpeq 26 trsr Lacns Lamaso deesuniu Rion, Japan NL-62 ELECTRICAL SND ELECTRONICS INSTITUTE CP20230290EA 3 Aug 23 2 Aug 24 -
00130356 FOUNDATION FOR INDUSTRIAL DEVELOPMENT
19 [Sound Level Meter Lpeq 26 trsr Lacns Lamaso deesuniu Rion, Japan NL-62 ELECTRICAL SND ELECTRONICS INSTITUTE CP20230291EA 3 Aug 23 2 Aug 24 -
00130357 FOUNDATION FOR INDUSTRIAL DEVELOPMENT
20 [Sound Level Meter Leq 24 trsr badns Lamaso \deesuniu Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24063 18 Jan 24 17 Jan 25 -
00391458
21 [Sound Level Meter Leq 24 trsr badn Lamaso \deesuniu Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL24064 18 Jan 24 17 Jan 25 -

00391494




= COF-001-66

Certificate No.

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
I55UE DATE

EMVEROMMENTAL COMDITIONS:

Amdrlent cone

Temperiiu
Realatve Humidity

Atmespheric Pressune

CALIBRATION CONDITION
Frecanditianing
Measuremient Conditicn

i werfict oy &

TABULATION OF RESULTS:
The tahie an next page ghse the messured

Calforated byt

[ MrSaraait Thachalad
Adizs N

i the laboratory are s foflow:

Accred]

«d cafibrot ratony -,’/’/j;\\—_‘\‘\\‘\\
ekl

ESO/EC 17025:
W

=TSR
CALMERA TION D367

NSC - TISI - TIS 17025
CALIBRATION 0367

Flow mia: ut nba

Calibration s

CERTIFICATE OF CALIBRATION

Page 1 of 1 Pagesy

Calibration procedure:

Tap Load Orifice

Grasely GMW

=LA

AW

LAE EMALD33/2554

Used fteen

Ited Analyst and Engineering Consuliant Co., Ltd.

81 Soi Udomsuk &1, Sukhunrat ficad, Bangehak, Phrakhanang,
Bangsok 10260

o7 Jul 2023
14 )yl 2033
18 Jul 2023

Uncertaimty of Memsuramene:
Tive reported imo

30430 C
5501150 WAH
10104 10 hFa

24 hours at ambient conditicns.,
Thie average valoes during measurement are 337 "C and 52 %8

Tevrt coilrte,

1 dute ond pitee af colfiration

Appreved signatory.

ERTIFICATE REPORT MAY NOT BE REFRODUCED EXCEPT IN FULL UNLESS PERBAISSION FOR REFRODUCTION HAS BEEN OBTAIME

1M \WRITING FROM THE LABORATORY

INAC

Cortinuation of Certificate of Calibration Number COF-001-66

MEASUREMENT RESULTS:

i Pages

method with
15 K} and 760 r

Uncertainty |

Tahle 2: The resules of @ actual o
— T

00s  m'fmin

ration data

% af @ 5tal
Flow rate Pressure Temperature Temperature Ap meter ap Orifice Standard Flow [{%)
Plate [ra] ITa]
m'fmin memHg “c
T ok | 070 753,508 |
2 753,442
| i 3.27 |
4 3,263 |
5 | 753351 1 J
Shape () 1.95114
nter ) 0L0za50
Coerelation coedfickent i} 0.9957%

Horw rate Prassure Temperatins | TIIII’!NI!‘!IIII‘ ﬂr.l_rnllb-r .’Ig_ Orifice Standard Faw Ihl“:
Flate [Pal [Ta] [T ¥
| m'fmin mmHg o | Lo
| o0 753.503 7116 | |
2 1003 ‘ 750,442
3 115 |

n coe

Uneertainay [§ = 7:

13704
0.01853
099975

0.00% m'fmin

#25End of Certificate of Calibration®**
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5340 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG, BANOKOK 10250
X AX. (RIT19-454
Cert.No.: 23P1402
) 3 1 1 Certificate Mo, | 2371402 Rt
Certificate of Calibration W
il Result of calibration:- Without adjustment Range : 0 inH;0 to 36 inH0
Function:- Pressure Measuremant Scale Interval : 0.1 inH-0O( The Filth Estimate )
Increasing Pressura
Equipment U Tube Manomsatar
hi i i il ha full, CPT
N Dwyer This canificate may nat be reproduced olbar than in full, uuc in -
@xcepl wih the prios writhen approval of the head of Applied Prossur Hiah i Low-port side E
Model : 1221-36-Wikd Caorporate Services 3 Equipmant Caliration ard Testing Services ; uie: LR " 4 b
{inH:0) (inH;0) {inH;0) {inH;0) {inH:0)
Sarial No.: - 0.00 0.00 0.00 0.00 0.00
10 Mo UAE EFM.1B0/2561 200 1 =4.00 200 0.00
4.00 2.00 -2.00 4.00 0.00
A T S
Condition As-Received: LUsad bam 6.00 3.00 300 6.00 000
Received Date: 26 April 2023 a.00 400 400 B.OD 0.00
10.00 5.00 5.00 10.00 0.00
Calibration Date: 0 ¢ 2023
alibration Date ¥ May 20 12.00 8.00 -5.00 12.00 0.00
Reference: ZI04-070IWSG Submitted by:  United Analyst and Enginering Consullant Go, Lid 14.00 7.00 -7.02 14.02 0.02
: 16.00 8.00 -B.02 16.02 0.o2
Ambient Temperaturs: [ 23 £ 21 °C 18,00 8.02 -0.04 18.08 0.08
i it R k i
Relative Humidity: (80 + 151 % 81 Soi Udomsuk 41, Sukhumvit Road, Bangehak, 20.00 10.02 10,04 20,08 0.06
Phrakhanang, Bangkok 10260 2200 11.00 -11.04 2204 0.04
Awmospheric Pressure: 1010 mbar 2400 12.02 -12.06 24.08 0.08
26.00 1 -1 26.08 0.08
Procedure used: The calibration was conduciad by direst comparison method against  Pressure Measurng Instruments 28,00 12 gi 13 UE 28 .06 008
Standard according o in-nouse calibration procedise CP-PO4, using * DKD-R 6-1 ; Calibration of Pressure JD-DO i as -14.0 o .
Gauges, Edition 32014 = a= a guidalinas f 15006 oD b
32,00 16.00 -16.02 3202 ooz
Condition of this result of calibration 34.00 17.00 -17.00 34.00 0.00
1.Relerence slandards insturments : 3580 17.96 -17.98 35.94 014
Instrument Mods! Setlnl Ho Catificate No Due Date The uncerlainty of measurement was £ 0,11 inH,0
1) Pressure Calibrator PC10EP 1163 MP-0137-22 24 Aug 2023 *UUC = Unit Under Calibration
2 This resull of calibration was made on requestad al the point specified by custormer. *AP = High-port side - Low-port side

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

35 and ¢ rsion factor is 1 kPa = 4.01468283 nHa0 "
RGBT ORI, IR . i by a coverage faclor k = 2, providing a level of confidence of approximately 95 %.

4 This instrument was usad clean air as pressure media,
5 This instrument was calibeated by applied pressure to high-port (+) side and low-pon (-) sida opan Lo almosphens pressure. -olo-
E.This instrument was instalied i verical orientation and fop of the pressure port was used as the referenca |eveal

7.The cenilicate is valid only fo {he #em calibrated on date and place of calibration.

B8, This Ceriification is traceable 1o the International System of Unit mainkainad through:-

-Mational Institute of Metralagy Thailand (NIMT)

Calibrated by :  Suwil Aussames Approved Signatory
Issue Date 11 May 2023 |
| | Sura Suwannasn

L~ Aapol Panurach

Lanms'lumuqu tenas MU
B 0314242 a 1160343
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TF N RVICES
540 PATTANAKARN ROAD S( SUANLUANG, SUANLUANG, BANGKOK 10250
00024 t

WSC-TISETISATIS
CALIDRATION 0008

Certificate Mo, ; 23P1858
Page: 1of 2

Certificate of Calibration

Equipmant : Anarcid Baromeler
hi ale may Aol be U ey tan im full,
Manufacturer: Barign This cerificate may nol be mpeoduced athar than in full,
exacept with the prior witlen appraval of the head af
Madel : = Carporate Sarvices 3: Equipment Calibraticn and Testing Sarvicss
Serial Mo.:
1D Na.; UAE ANV, 12372550

Gondition As-Recobved: Usad Hem

Received Date: 26 May 2023

02 June 2023

Calibration Date:

Referonce:; Submitted by: Uniled Analyst and Enginearing Consullant Co., Lid.

Amblent Temperature;
sult 41, Sukhurivil Road,

Relative Humidity:
i, Phrakhanong, Bangkok 10280
Atmospheric Pressure: 1007 mbar

Procedure used: Tha calibration was conducted by direct comparison method 51 Pressure Measuring Insirements
Standard sccording 12 In-house calibration prooadyne CP-P10, using * DKD-R 81 | Calibration of Pressura

Gauges, Edilion 032074 " a8 a gudalines.

Conditien of this result of calibration
1.Relerenca standards nsirements ;
nstrumeant Modal Serial No,

DP1142 1422505046

Caortificate No. Due Date

MP-D0E4-23 03 May 2024

alled in verlical orientation and canter o dial was used as the referonce level

2

3.This rasult of calibralion was made on requesbed al the poanl spacified by cuslomer

4. This result of caliralion nslrumant wag in Bbeoi

PremsLre

5. This insirement was used

T i 2

pressure media,

&.The cartdicata 5 valkd only to the item calibrated on date of cafibration.

d il

iis Cenilication is iraceabie o ihe InMarmational System of Uinit maintained Through:

-Mational Ins

o of Malrology Thaiand (NIMT)

Calibrated by :
Issue Date

Approved Slgnatory : —

2023

[ 15ura Suvaannasr

L

tlapal Panurach

enaslumuny
B 0316959

Result of calibratio

Without adjustment

Funclion: - Absolule Pressuns Maasursmem

Increasing Pressune

Range : 960 hPa 1o 1030 hPa
Scale Imtarval : 1 hPa ( Tha Fifth Estimate |

Appiied Pressure (hPa) o580 | 969,94 | eat10 | aw1.0¢ [ 100333 ] 1013.38 | 1024.48
LILIC* Indicatian (hPa) 850.0 sa00 | 9m00 '! 10000 | 10106 | 10200 | 10300
Error (hPa) 110 | 182 | 232 3.39 a4 | 527

Decreasing Pressure

Applied Pressure (hPa) 1038 27 | 102397 | 101346 | 1003 54 | 932.07 | 981.34 | 970.00 J 958.03
LILKC™ Inelicabion (hPa) 1oeeo | 10100 | 10000 | ssop 5700 86400
Error (hPa) -5.27 -3.87 -3 46 A8 | 207 000 | 087

The uncestainty of measurement was £ 0.30 hPa

* ULIC = Unit Under Calioraban

Bpored |

y of MeasUne

Nl was

based on 8 landard uncatainty mukiplied

by 8 covarage factor & = 2, providing a level of confidence of approximately 95 %

ol

Cart.Mo.: ZIP1858
Page: 2012

ionaTIBimY:



1809
Rectangle


1809
Rectangle



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 52 EQUIPMENT CALIBRATION AND TESTING SERVICES
55403 PATTANAKARN A 500 SUANLUARNG, SUANLUANG, BANGEOK 10250

SEE] MSC-TISETIS1T03S
CALIBRATION 3388

W000.24 FAX. 0.

Certificate of Calibration CecimeatiNe. 1 2]

Page 1of 2

Equipment : 1| Thermo-Hygrometer

This cenificate may not be reproduced other than in full
rowal of the haad of
1 Cadbration and Testing Sendces.

Manufacturer;
@XCEDE with the prige writtan spp

Mool - Corporate Senices 3. Equipmeal

Serlal No.: -

D M UAE EMAZ 014/2555
Condition As-Received:
Received Date:

Calibration Date:

ongullant Co., Ld

Subrmitted by:

i Aralysl any

Referenc:

Ambient Temperature:

” 81 Soi Udomsuk 41, Sukbervil B
Relative Humidity: (B0t 20) % ) 2 ey i
Bangchak, Phiakhanong, Bangkok 10260

r CR.HOZ acoondi
ity measuremant funcbion and comparison with standard

TR

Procedure used: Cal
with standard chilled mirror sensar for hurmi
temperatura proge for temparatune maasurement function inte humidity ¢ lemperatura chember.

Condition of this result of calibr,

dards instrmants ;

Instrument Madel Serial No. Certificate No. Due Date
1) Hygro-MZ Daw Point Monitor Bz 2360185 02 Aug
] Thermomeler With Sansor 1523 3240078 16 Mar 2024

iration,

s valid only to the item cal ied on date ard
3.This Cartdication is tracesbla to the Intemational Systam of Unil maintained through:
Hafional Institute of Standards and Technology (NIST) . The United States of Amarica

tion 0008

Te d-Japan), NSC-ONSC Accradi

ogy Promotion

Calibrated by : ai Durmwor Approved Signatory :
Issue Date ; 07 June 2023
| | Parmthippa Tamayakul

| [¥ipoarm Tanbyati

naslumuny
B 0316275

Cert. No.: 23H1201
Page.. 2 of 2

R_?:ﬂﬂl_!_:ﬂEgHg!iui_r Before Adjpustrment
Function: Humadity Measuremeanl
Reference Standard uuc* Uncartainty
Temperature Humidity Reading Errar of Measurement
{"C) HRH.) (eR.H.} [WR.H.)
250 40.1 55 14.9
25.0 go.o L1} 6.0
25.0 80.0 TA 2.0 1.8

Result of Calibration:-

Function: Humidity Me
Reference Standard uuc Uncartainty
Temperature Reading Error of Measuremant
("G (%R [HRH.) (2%R.H.)
250 46 58 1.6
250 80 0.0 L
25.0 T2 -8.0 19

Witk ut A justmmaent

Temperature Measunemen!

Standard uucH Uncertainty
Temperatura Reading Error of Measurement
{*C] (") (£7C)
19.987 200 0Lo13 0.72
30016 0o 0.016 0.r2

| Sdd 380 0,944 072

UUC* : Uil Under Calibration
The repored unceralnty of measurement was base on

dandard uncertainty mullipl

by coverage faclor k = 2.00, providing confidence level approximately S5%.

-olio-

enmslienyex
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[J{Va\= United Analyst and Engineering Consultant Co., Ltd.
" e |

3 Soi Udomsuk 41, Sukhumyit Road, Bangehak, Phrakhanong, Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2600 www.useconsultant.com E-mail: vas@useconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 7,2023

Equi| t: Gas Analyzer (NO2) Model : 42i
turer : Thermo Scientific Serial Number : CM22387039
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date :

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:;bb)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48

:Acceptable Limit + 5%

Multi-Point Gas Test Chart |

450
— 400 466:6
)
2 350
Z 300 0-8
g 250
s 200 7
S 150
2 500
£ 100 766

50

0 =5

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
07 oV
corhenees fon 2, P A 08...7..Nov...7..2923,
Page 1of 1 enaslumugy

———
T
IJI\:(.'_'\['_'

-1

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumeil Road, Bangehak, Phrakhanong, Bangkok 10260
Tel 0 2763 2826 Fax 0 2763 2600 www.ussconsultant.com E-mail: vas@luseconsultant.com

MULTI-POINT GAS TEST REPORT

Cylinder No

Expiration Date :

Test Date : Nov 7,2023
Gas Analyzer (NO2) Model : 42i
Manufacturer: _Thermo Scientific Serial Number : CM22387040
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

. EB0143262

Jun 21,2024

Multi-point gas test data

:Acceptable Limit + 5%

Reference Value (ppb) Analyz(le’;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42

Analyzer Display(ppb)

150 Multi-Point Gas Test Chart |

400 4
350
300
250
200 -6
150
100 067
50
0

3}
R

0 ’ 50 100 150 200 250 300 350 400 450
Reference value (ppb)

~—— Analyzer Display

Page 1 of 1 wnaslumugy
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[AlA )fa

\1’ ‘= United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumyit Read, Bangchal, Phrakhanong, Bangkok 10260

ime  Tel 0 2763 2826 Fax 0 2763 2800 www.useconsultant.com E-mail: uae@ugeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Equi : Gas Analyzer (NO2) Model : 42C

turer: _Thermo Environmental Instruments Serial Number : 42C- 67174-356
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.35

:Acceptable Limit + 5%

150 Multi-Point Gas Test Chart |

400 400-6
350
300 -9
250
200 5
150
100 -7
50
0

Analyzer Display(ppb)

0 | 50 100 150 200 250 300 350 400 450
Reference value (ppb)

—+— Analyzer Display

Calculate by Approve by

Page 1 of 1 enaslumugy

-firgas.

i Ak Linuide sy

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Mumbsar; EDLRIFSE15A0103 Referznce Mumber,
Cylindar Number: EBO143252 Cyllnder Volume
Lebaralon: 124 - Durham [SAP) - NG Cylindar Prasauns:
PEVE Number: BEz021 Valve Cullst
Gas Code CO.NONOX 802 BALN Certification Dats:
Expiration Date!  Jun 21, 2024
Carilficafon ed - T T
ﬂﬂ;«“ a“i:nl sy P :;:an;r;;:’nj:: u’:mﬂFm Fl?fbl-; dt’r’:”

rarmakity my slmled Dalow with & confdencs (mamof 955
il sasty uniess oihenvse soisd

Alrgas Specinly Ganes
Afrpm UEA, LLC

630 Usied Drive
Drarhom, BT 27713
Aligas ssm

1E2-402135167-1
144.4 CF

2016 PBIG

134

Jun 21, 2021

Lﬂ'llmrd&um s Calitmion Eluedwy (Way 2007 comuman) EFR
qidre oorreckun e andylical imsrfenence. This cplngar has o st aralytion
T8 00 Sigiolicon imperiv which ohect e uie ol dis cabbosion miviee. Al concenbaiong am an &

Ehu #4 L oot bakew 120 coip e 17 msnisest
ANALYTICAL RESULTS
Companent Requestod Actial Protocol Total Rakative Assay
Concantration Concontration Method Uneertaknty Datas

WO 45,00 FEM 45,58 PPM =3 +-1.4% NIST Traceabls OBM 202

. 1 5 10 T 4, DR RNET
IirTFl.:.: UXIDE 48,00 FFM 41,54 FFM 5 *f+1,4% MIST Trapeshe DA/, DM 20
f:mi‘r\gﬂ?ﬁne 45,00 FPM £4,88 FPM kel = 1.0% HIST Traceatie DEM4MTIRT, DRIFIR0
ot 1000 FPM B340 FPM @ - 0.7% MIT Traceand
szl s 46+ 0.7% NIET Tracestis AR

CALIBRATION STANDARDS
Typa Lot 1D Cylindor Mo Concentration Uncertalnty Expiration Dats
WTRM 20081120 [== UG 4252 PPM MITRIC OXIDENITROGEN #h 1.0% Fob G2, 2025
PRM 17386 bl 5971 PPM NITROGEN DIOXIDEAR =200 Fah 20, 2020
GhEz AD14Z3E36 02 cosnesn 4,248 PPM NITRDGEEN IOXDEMNITROGEN LA | Fah 15, 2023
TR 101043 COATIETY 45,02 PPM SULFUR DICAOIDEMITRCGEN - DB dum A7, 202
NTRS 14060113 Coaa4qxry G909 PPM CARBON MONOKIDENTROGEN +-0.8% e 14, 2028
Tia SHAL PSR or RO notsed sbows 1 oty In ialissnza o e GIIS wsed in e wesay i oo garl of e i '
ANALYTICAL EQUIPMENT

InstrumantMake/Modsl Analytical Principls Last Multipoint Calibration
Hinoled 5700 AHROE01333 00 FTi® Jur OF, 202%
Micode: GTO0 AHRDBO1 333 MO FTiR \n.nU!l 2
Micoded 5TO0 AHRDA01333 NO2 FTIR .n.nu:'znzi
Alicolid 6700 AHRDAGTI33 302 FTIR Jur 63, 2021

Triad Data Avallaide Upon Request
NOTES:PO #8227 5002807

GROSS WT. 2B.40kg

WET WT: 4,73kg

Tha analytical test results reported on this certificate relate anly to
tha cylln This concludes tha tast report.

Approved for Release

lnCCREDITEDI

CERT 3082.04

LonesliAdLRLL,
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[J{Va\= United Analyst and Engineering Consultant Co., Ltd.
" e |

3 Soi Udomsuk 41, Sukhumyit Road, Bangehak, Phrakhanong, Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2600 www.useconsultant.com E-mail: vas@useconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 3,2023

[JUYa= United Analyst and Engineering Consultant Co., Ltd.
FAY N

-1

3 Soi Udomsuk 41, Sukhumyit Road, Bangehak, Phrakhanong, Bangkok 10260
Tel 0 2763 2826 Fax 0 2763 2600 www.ussconsultant.com E-mail: vas@luseconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Gas Analyzer (S02) Model : 43i
Manufacturer: _Thermo SCIENTIFIC Serial Number : 1180540066
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date :

Jun 24,2024

Multi-point gas test data

Equi| t: Gas Analyzer (SO2) Model : 43i

turer: Thermo SCIENTIFIC Serial Number : 1180540065
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024

Multi-point gas test data
Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ]

Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.41

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

Reference Value (ppb) Analyz(;;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42

:Acceptable Limit £ 5%

Multi-Point Gas Test Chart |
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\1’ ="' United Analyst and Engineering Consultant Co., Ltd.
—1 3 Soi Udomsuk 41, Sukhumyit Read, Bangchal, Phrakhanong, Bangkok 10260

ime  Tel 0 2763 2826 Fax 0 2763 2800 www.useconsultant.com E-mail: uae@ugeconsultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Equi : Gas Analyzer (SO2) Model : 43i
turer: Thermo SCIENTIFIC Serial Number : 1180540067
Standard Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) = PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analyz(:;ll’))lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 201.3 1.30 0.65 0.65
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48

:Acceptable Limit + 5%
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Numbar: EDEMISEET15A0103 Reference Mumber, 1Z2-402135167-1
Cylinder Number; EBO143282 Cyllnder Volume 1444 CF
Labaraleny: 124 - Durham (SAP] - NC Cylinder Pressure; 2016 PEIG
PEVYP Number: BZzD21 Walve Cullst 660
Gas Code CO.NONOX 802 BALN Certification Date: Jun 21, 2021
Expiration Date!  Jun 21, 2024
GO 513w o e P Bt L e e il b Gotnoe Coiaton B (i 527 Gumenart EPA

rarmakity mn slmed Dalow with & confrence (memof G55, e no signicon i ﬁm.uinnmmamlhe

miche asie uniess sihervisa eoied

iyl imarference. This cplngar s o st aralyton
ude ol s cabbngion miviee, Al concenbiione A on &

Tha SEAL PSR or REM noted shows is oy In islesrics o e GMIS wsed iy e assay nd oot pan o te i

ANALYTICAL EQUIPMENT

Ehu #4 L _'\‘Iﬂ.llhhﬂ 15T gmin. L= 07 waEnipascs
ANALYTICAL RESULTS

Companent Requestod Actial Protocol Total Rakative Assay

Cancentration Cancentratlan Method Uneertaknty Dates
[T 48,00 FEM 40,50 PP 51 +-1,4% MIST Tracaahle 08 4202

. : 1. T 4, DT R0Z1
NITRIC OXIDE 48,00 FFM 41,54 FFM 5 *f+1,4% MIST Trapeshe Ot 4R, oam;;nm
f:;;h?;l‘i:ﬂ:lgine 45,00 FPM 44 BB FPM kel = 1.0% HIST Traceatie DEMAATIRT, DRFR0
c 1000 PPM 3840 FPM o - 0LT% MIBT
S itk 4+ 0.7% NIET Tracestis DEH 42021
CALIBRATION STANDARDS

Typa Lot 1D Cylindor Mo Concentration Uncertalnty Expiration Dats
HTRM 081120 CLTDENAR 4252 PPV MITRIC OHIDENTROGER e 1.0% Tab Z, 3005
PRM 1Z30E =kl 5971 PPM NITROGEN DIOXIDEAR 200 Fah 20, 2020
Gz 401423836102 s 4348 FPM MITROGEN DIONDENTROGEN HBA Fon 15, 2023
WTHM 16017043 CCATIETY 46,08 FPM SULFUR DICsIDENITRCGEN DA% dun 17, 2022
INTFM 1406018 oLy 9909 FPM CARBON MONCXIDENTROGEN +-0.6% My 15, 2028

Instrumantiake/iodsl Analytical Principle Last Multipeint Callbration
Hinoled 5700 AHROE01333 00 FTi® Jur OF, 202%
Micode: GTO0 AHRDBO1 333 MO FTiR MU!‘ 2
Micoied G700 AHROA0 1333 NOZ FTIR Jun O3, 2031
Mlioiol R0 AHRDAGT A3 302 FTIR Jur DG‘ 2031

Triad Data Avallaide Upon Request
NOTES:PO #8227 5002807

GROSS WT. 2B.40kg

INET WT; 4,73kg

Tha analytical test results reported on this certificate relate anly to
tha cylinder number specified abave, This concludes the tast repart.

lnCCREDITEDI

CERT 3082.04
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THAS METEOROLOGICAL DEPARTMENT
e 4353 Sukhumvit, Bangna, Banghok 10260 Tel, 081-454-2804,0-2399-0459

Calibration Certificate

Calibration & Test Section | Meteorological Instruments Bureay
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THAT METEOROLOGICAL DEPARTMENT

1353 Bukhumvit, Bangna, Banglkok 10260 Tel. 08 1-454-2804,0-2399-D469

The Result of Calibration

Movember, 2023 bagm 3 of 5§

Standard HOOE GAGE N 125 TESTED ANEMOMETER

| Ultrusenic Anememeter | Pressure | Vacumm| Velocity Velnelty Correctlorn
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THAT METFOROLOGICAL DEPARTMENT

4353 Sopkhumvit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2300-0469

The Result of Calibration

1 Mevember, 2023

Page : 3 of §

Standard Barometer

Tesled Baromeler Corrgction
| Pregsune Fressure
10066 B8
0
5
-
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enaslumuny
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THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

ember, 2023

Centification Mo, 39023

Page : 4 of 5

Standard Barometer Tested Barometes

Correclion —‘

Pressurg Pressura

Average T

Calitratidi & ‘-I-'!.ﬂ H_F-“lll'l

MeteoEh Ip;:icﬁi_}hé:ﬁ-: .
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangna, Bangkok 10260 Tel 081-454-2804,0-2399-0460

The Result of Calibration

Crflibrafiosuf: TEEESecubin

MetegritogicaF-ingtey nieits Buredn

naslumuny

'Ir ll.l ; n”l - [ .".I

WETEOROLOGICAL DEPARTMENT

353 Sukhumyit, Bangne, Bangkok 10260 Tel 081=454-2804,0-2300-0469

Calibration Certificate

{Authirised Siznatary)
far the Chief

Subrstandard Instromenty

wnaslumuny
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THAT METEOROLOGICAL DEPARTMENT
1353 Sukhumyit, Bangna, Bangkolk 10260 Tel 081-454-2804,0-2390-0460
The Result of Calibration
THAT METEORCLOGICAL DEPARTMENT
4353 Sulhumvit, Bangna, Banghkok 10260 Tel. 081-454-2804 0-2390-0469 Lertification Mo,
The Result of Calibration T e e P
Standard 100K GAGE NO. 1425 -II__\II IP-\\I’-.\I‘!r\'II"l'F"I-r,
Ultrssonis Anemomeler . "ressuare | Yacumn ; foeiny 5 Velority [ Carrection | |
mise = -t /5 i | msec I ‘
L o |
| | 0.0
| . [ [
| | i
| 5 g0 0,00
! 0.1
i 302 ) ] ‘
| 0o 13.40 (1N} |
! . . | i . |
| | |
| | | 2 2 | | |
i | | |
nd A
DEPARTMENT OF COMMERCE \THER BUREAL
WIND D! _-'-.:' TIEON TESTED WIND DIREGTION !
|
= i Calibration’® Test Section
Calibrutink & Tost Scetion Mechamical Engine Meteorglogical Instruments Bureat
Meteorlogicnl Insicuments Bureau
tenaslumuny nanslumuny
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THAL METEOROLOGICAL DEPARTMENT

1353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2390-0469

The Result of Calibration

I —_— — —
Standard Barometer ested Baromeatar
Prassure | Prassure memiHg
|

Calibration & Test Sectioh

Meteoblogical Instruments Burtau

enaslumuny

e

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2504,0-2399-0460

The Result of Calibration

202
3
Temparature Sansor Reading i
|
. C -~

Calibration & Test Seethon

Meteofolpgicalinsirumsents Bpchn

nanslumuny
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THAL METEOROLOGICAL DEPARTAENT
4353 Sukhumvit, Bangna, Banghok 10260 Tel. 0B1-454-2804 0-2309-0469

Calibration Certificate

{Anthorised SiEnato ¥l

forthe Chicl

Sub-Standard Instrument

tenaslumuny

Ly
[ e

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

TESTED ANEMOMETER

alibration & Test Seetlon

pical [nstruments Buriiay

naslumuny
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THAT METEOROLOGICAL DEPARTMENT FHAT METEOROLOGICAL DEPARTMENT
13153 Sukbhumyit, Bangna, Banglok 10260 Tel, 081-454-2804.0-2399-0450 e 4353 Sukhumvit, Bangna, Banghok 10260 Tel 081-454-2804 (-2399-0460
The Result of Calibration The Result of Calibration
i Standard Barometer Teated Baromgbar | Soncikir ! Standard Barometer Tasted Barornater :
; | bar | g | miH
[ i —_— | I — ==
| |
|
|
: ' ' ‘
|
|
; .
|
|
|
1
i
Calilrationd: Tést Seetion Calibration & Test Section
Metearolopical Instruments Bureiy Mechanical Engines Meteornlogical Instruments Bureau
enaslumuny nanslumuny
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THAI METEOROLOGICAL DEPARTMENT

4353 Sulkhumvit, Bangna, Bangkok 10260 Tel. 08 1-454-2804,0-2399-0460

The Result of Calibration

- TR IUI-\-U.I“I

Meteoralppical Instruments Burean

enaslumuny

Calibration Environr

Certificate of Calibration

lenaslaeuay
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Sound pressure level

Calibration Resulis @ W

Calibration Range

Without Adjustment (dB)

Adjustment (dB)

Regquest Na

Unecertalimty

Calibration R

uency of Sound pressure |

Addjusimen

Liveplumce limit

Class 2 { & dB)

(<) [ Mensured Error el Error { = dB)
B 000 H: | a4, 14 0,14 0,13
1000 He | 114.1% | 015 013 0

Withou! Adjustment

Adjusiment

Lincertainty

Aecopiance lmit |
|

= ]
(Hz) Measured (Hz) Error (%) Measured (Hzl | Error [+ %) Class 2 { £ %)
94 .dB / 1M TN, 1,00 L | )
114 dB O Hz 100 LA 1

Total Harmonic Distor

tion plas Noise of Sound pressure level (THDHN %)

Calibration Hange Without Adjusiment Adjustment Uncertainly | Acceptunce limit
(Hz) Measured (%6) Vleasured (*a) [} Class 2 ( = %)
94 B 71000 He | 04 .40 a0
LdB | 020 0.40 3.0
MNote :

End of Calibration

sl

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

1 Sirinthor

Fan-2433-167

langtumry, Bangplud Bangkek 10700 THAILY

Calibration Certificate

Equipment : SOUND LEVEL METER

facturer : RION
Model :
Serial No.:
ID No.:

NL-62 / Microphone UIC-59L / Preamplifier NH-26
00130353 /02734 /(038D

UAE.EMA2 102/2556

Condition As Found : GOOD

Customer :
Bl 501 UDCMSUK 41, SUKHUMVIT ROALY,
BANGUCHAK SUB-DISTRICT,

PHREAKHANONG DISTRICT, BANGEKOK 10260
THAILAND.

Location :

Ambient Temperature : ( ) {
Pressure : { 1013 1 ) kPa
Relative Humidity : { 5300 £20 )
Received Date ; 21 JUNE 2023

5-27 JUNE 2023

Calibration Date : 2
Date of Issue : 28 TUNE 2023

Calibrated by :

MNathakom Pisutps

Approved by :

This certificate i ed in accordance with the requirements of [SOAEC 17025 stand,

oiler than in ful of the head of Calibration Labs

excepi with the prior written approy

NSC-TISH-TIS 17025

MOMMLCOMm CALIBRATION 0394
Cert. No. : ACL23199
Pages : lofR

UNITED ANALYST AND ENGINEERING CONSULTANT {(UAE)

o, may not be reproduced

enasluemuny
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SITHIPORN; SITHIPORN ASS0CIATES CO,LTL.
CALIBRATION LABORATORY

Continuation of Calibration Certificate e
) Cert. No. : ACL23199
Job No. : VC66ACN6T
FPages : 2ol 8

Calibration Procedure ; CP-AC-01

Calibration Method :

[his equipmen rated by based on IEC-61672-3 (2013) Standard for sound level meser (SLML
The SEM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instrumenis,

For tests resiilts of each items were made by ohservation of each Instraments display and also with SLAM's display.

Condition of this result of calibration :

1. Reference Standard Instruments

Tnstrument Maodel Serial Mo, Cert, Mo, Due Diie
Waveform Generator 332104 MY48017076 EF-0006-23 O7-FEB-24
Waveform Generator 335118 MY52302742 EF-0:010-23 07-FEB-24
Digital Multimeter 33461A MY33220004 EEL.BP 3000266  13-FEB-24
Digital Multimeter 13d6lA MY 53220076 EEL.BP 290266 13-FEB-24
Digital Multimeter 14461 A MY 60024273 FEL.BP 3100266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-12K Al 34560495 AA-3002-23 14-FEBR-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 10 the international system of unit maintained a1 :

3.1 National Instinute of Metrology (Thailand),

3.2 Thailand Instituie of Scientific and Technological Research (TISTR).

wnanslumuay

F-TH 1 2=(kd=0d 02004

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result ;

Cert. No. + ACL2M9
Job Na, @ VORGACDDET
Papges : 3ol8

Uneertainty

Maximum-permitied

Parameter Pass Fail oncertainty of
(dB)
measurement (dB)

1. Absolute sensitivily v * 0.2 NiA
2, Self-generated noise v 0.4 N/A

3. Acoustical signnl tests of frequency weightings
125 Hz v 0.3 0.6
1000 Hz W, 0.3 0.6
K000 Hz v 0.3 0.7

4, Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 klz v 0.3 0.7
For = 10 kHz to 20 kHz v 0.3 1.0
5. Frequency and time weightings s 1 kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level lincarity on the reference level range v 0.2 0.3
8. Level linearity including the level range contral v 0.2 03
4, Tone burst response v 0.2 0.3
|10, Peak € sound level v 0.2 0.35
11. Ohverload indication v s 0.2 0.25
12. High level stability v s 0.1 0.1

Noe : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitied unceriainty of measurement.

OF-TS12-D4-M-0N0664
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SITHIPORN; SITHIPORN ASSQCIATES CO,LTD. SITHIPORN; SITHIPORN ASSOCIATES CO,LTI}

CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibravion Certificate = = Continuation of Calibration Certificate :
Cert. No. : ACL23199 Cert. No. : ACL23199
Job No. : VOS6ACH06T Job No, 3 VOS6ACIGT
Pages : 4olR Pages : Sof8

4. Electrical signal tests of frequency weightings

Result of calibration : Weighting network response with relative 1o | kHz

1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
Lelerence ssiired sceplance [Hz) i ! Agceplance
Reference Meastred Acceptance Flat C-weight Awelght iy
Acoustie Signal Value Dreviation Limii Limits
(dB) {dB ) (dB ) {dB) 63 0.1 00 0.0 1.0
93.9 (93.98) 4.0 0.0 0.3 125 0.0 0.1 1.1 £1.0
2500 0.0 0.0 0.0 1.0
? & S0 [ I, 0.0 =1.0
2. Self-generated noise 500 0.0 0.1 )
2 1 Normal test 1000 0.0 1 00 0.0 =1.0
2000 0.0 0.0 0.0 1.0
A T A0 0.0 0.0 0.0 L]0
(dB )
ROO0 0.0 0.1 0.1

15.4 e

16000 0.0 -1.2 1.3

2.2 The microphone of the sound level meter was replaced by electrical signal inpul device,

5, Frequency and time weightings at 1 kHz

Frequency Measured vilue
Weighting (dB ) 5.1 Frequency weightings at 1 kHz
A - weight 1.0 Anficipated Measured Deviated Acceptance
C - weight 15.7 Frequency WValue Value Value Limits
Flat 24.8 Weighting (dB ) LdB ) (dB ) (dB )
A = weight 04,0} RN 0.0 + 0.2
3. Acoustical signal tests of frequency weightings C - weight 94.0 94,00 0.0 £0.2
Meter free-field acoustic response at a level of 84 dB Flat Q4.0 a4.0 0.0 + 0.2
Frequency Deviation from various frequency weighting response curve (dB) 3.2 Time weighting at 1 kHz
{Hz ) Flat C-weight A-weight Alceptance Anticipated Measured Deeviated Acceptance
Limits Fre Value Value Value Lirmits
125 0.1 0.1 0.1 i £1.0 Weighting (dB) (dB ) (dB) (dB)
1000 0.1 0.1 .1 - £0.7 Fast 94,0 94,0 0.0 0.1
8000 0.7 1.6 06 [ Slow 94.0 940 00 £0.1
Leq Q4.0 0.0 0.0 i S
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting {dB ) (dB ) (dB ) [dB )
A - weight 94.0 94.1 0.1 & 0.1

wnanslumuay

QF-TS 1 2-404-04- 020664 QF TS 1 2-464-04=0206064



1809
Rectangle


1809
Rectangle



SITHIPQRN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert. No. @ ACL2I3199 Cert. Na. : ACL23199
Joh Mo, @ VOACHIGT Joh Moo @ VORGACDHIGT
Pages : 6of§ Papes : Tof8
7. Level linearity on the reference level range 8. Level linearity Including the level range control
Anticipated Measured Deviated Acceptance | Anticipated Measured Deviated Acceplance
Value WValue Valug Limits Range Value Value Value Limiiz
[dB ) (dB) (dB ) (dB ) (dB) [dB) [dB ) (dB )
137.0 137.1 0.1 0.8 Auto 94.0 84.0 0.0 +H1LE
136.0 136.1 1 +).8
1350 135.1 ol 0.8 9. Tone burst respanse
1340 L L 0.1 0.8 Time Tone burs! Anticipated Measured Deviated Agceptance
133.0 133.1 0.1 .8 duration, Th Cycle Value Value Walue Limits
132.0 132.1 ol y +.8 Weighting (ms) (dB ) (dR ) {dR ) (dB )
131.0 131.1 (.1 £).8 25 1 108.0 1079 01 1.0;-3.0
129.0 1249.1 0.1 Fast 2 ] 117.0 117.0 0.0 1.0 -1.5
124.0 124.0 0.0 = 200 800 134.0 134.0 0.0 0.5
119.0 119.0 0.0 +0.8 2 8 108.0 1080 0.0 1.0;-30
114.0 114.0 0.0 08 Slow 200 500 121.6 276 00 0.5
109.0 109.0 0.0 £0.8 023 | 0.0 9a.8 02 1.0; 3.0
104.0 104.0 0.0 H).8 SEL 2 % 108.0 108.0 0.0 L.0;-15
230 »0 80 0.8 200 800 128.0 128.0 0.0 0.5
04.0 94.0 (4 14] +(),8
EOL0 §9.0 LEAY) +(),8
84.0 540 0.0 £0.8 10. Peak C sound level
T9.0 790 0.0 £0.8 Number of eyele Anficipated Measured Deviated Acceptance
10 finr) 0.0 0.8 in Value Value, Lepeak Value Limmits
69.0 69.0 0.0 0.3 test signal (dB ) {dB) {dB) (dB)
ol Cal ] 0.0 0.8 Continuous 133.0 133.0 00 2.0
o 390 L Sl e 136.4 135.7 0.7 £2.0
54.0 539 -1 .8
4a.1 ax IR ] 2
et N i st Mumber of eyele Anticipated Measured Deviated Agceplance
440 44.0 (AL 8 c iy
T in Valus Value Value Limiis
3.0 389 .1 EEIR
: test signal (dB } {dB ) (dB ) (dB)
4.0 33.9 4.1 +H1.8 :
Continuous 133.0 133.0 0.0 +1.0
0.0 299 .1 +0.8 -
Pasitive half cycle 1354 135.2 0.2 +].0
29.0 8.9 0.1 +0.8 - - - -
Negative half cycle 1354 135.1 0.3 =10
280 28.0 .1 HELE
270 26.9 0.1 +0.8
26,0 5.9 -0.1 0.8
25.0 25.0 0.0 H).8
1 1
LONATS LUAIUAU
QF-TS12-04-04-020664 QF-TS1 20404020664
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SITHIPORN

SITHIPORN ASSOCIATES CO,1

TD
CALIBRATION LABORATORY

. x 3 - e e = W o B
Continuation of Calibration Certificate

Cert. No. @ ACL2319%

Job No. VORGACHDGT
Papes : BolR
1. Overload indication
Measured valhue ( dB ) Deviated Acceptance
Value Limits
feyele | (dB) (an) |
! il i 1.5
12. High level stability
SLM Display SLM Dasplay Deviated | Acceplance
Fregquency al initial al final Value | Limits
(dB) dB | (dB ) | {dB)
137.0 —I 37.0 0.0

ed uncertainty 15 based on a
or any value f

standard uncertainty multiplied by coverage factor &
aleulation,providing a lavel of confidence of approximately 95 %
End of Calibration Certificate

ELECTRICAL #
FOUT

ND ELECTROMICS INSTITUTE
DATION FOR INDUSTRIAL DEVELOP

ENT

NESCHTSLTS 1 TEE

CALIREATION 0113
Certificate N

Operation Mo.:

Certificate of Calibration

Equipment
Manufacturer:
Model/Type:

Serjal Mo.:

iD Mao.: AE.ERUAE 103 b
Customer and Engineering Consultant
Address B1 A1) h
: B
Received Date: 24

Issued Date

Calibrated by:

Approved by:

enaslurmuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo..  CP20Z30290EA
Calibration Report

Equipment: Sound Level Meter

Manufacturar: BION

Model/ Type: ML-62 {Meter], LIC-59L (Micraphone), MH-24 (Preamglifier)
Serial No.: 00130356 (Meter), 01891 (Microphone), 00951 (Preamplifier)
12 Now: LAEEMAZ 103/2556

Amblent Temperature: (23 22)°C

Relative Humidity: (50+15)%

Pressure; (1013 + LB} kPa

Method of Callbration :-

|EC &16T2-3:2013.
Condition of this result of callbration
L. Reference standards instrument &

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo CP20230290EA

Calibration Report
Function : 2. Self-generated Nolse
2.1 Microphone Installed

Measured value
[dB)
16.3
2.2 Micrephene replaced by the electrical Input signal device
Frequency Measured value
Weighting (i)
A-weighting 113
C-welghting 16,5
Zvneighting 25.1

Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
ieter free-field acoustic respanse at a level of &4 dB.

Deviation from various Freguency Weighting Response Curve

o il T Welghning AWeighting ZWeighting Acceptance Grmits
{Hz) (d8) i) (B} ida)
17 i) 1 X =10
1000 [ i1 B 07
BOOG 0z 02 i T

Instrument fadel Serial No. Lert, Mo, Cue Date
1}5tandard microphone a180 2787480 AA-1024-22 & November 2023
H|Artitrary Function Generatar AFGEOZ] COo10063 CRIDZ30040EA 26 Jume 2024
3)|Programimabile Attenuator PAS 2755 EF-0034-22 30 October 2023
4)]6.5 Cigit precision multimeter BRAGA 9610014 CBX0220223E8 14 Nowember 2023
5)| Pressure hurmidity and - CL1-P230024 20 March 2024

TUE01 FO&A0002
Temperature Transmitter CD20230196EA 23 July 2024
)| Pressure humidity and CLI1-P250032 4 Apel 2024
2 PTLI301 FOGA0003 ¥

Temperature Transmitber CD2023019TEA 23 July 2024

CR20230038EA 14 February 2024
i Perfarrnance Audio Analyzer B MY56510003

! e CKZO220080EA 8 September 2023

Function ; 4. Electrical signal tests of frequency weightings
‘Waighting nebwork response with relative to 1 kHz

2. This result of calibration was found acourate as shown on date and place of calibration anly.
3. This certification is traceable to the international system of unit mairtained at =

Reterence standards instrument tor Acoustic functon

- Mational Institute of Metrology (Thailand)

Feferance standards instrurment for Electrical function

- Natianal Institute of Metrology (Thailand)

- Electrical and Electromics knstitute; N5C Accredited Calibration No.0119

Besult of Calibration:-
Function @ 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) {dB) {di) {dit)
24.0 4.0 0.0 0.7

Note : Absolute sensitivity was established by the use of the Sound Calibrator BION Type NC-T 5/N ;0 34615278

Page 2 of 6 Li]ﬂm'i“hmﬂ'l]ﬂu

Deviation from wvarious Frequency Weighting Response Curve

Fracancy TWelghting AWelghiing Z-Welghting Acceptance Uniits
(Hz) (dB) (dB)} (dB) (dB)
&3 02 a1 00 10
125 0.0 o1 0 0
=0 0.0 01 [N 1.0
] 0 00 o0 10
1060 50 00 50 0.7
2000 o1 00 70 1.0
000 (] (] G 10
R000 o1 00 1 15 25
16000 14 14 0 +2.5;-16.0

Pt enasturuny
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ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo

CPIEI02I0EA

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

©

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230290EA

Calibration Report
7.2 Level Linearity on the reference level range, Lower

Frequency Measured value Deviated valus Acceptance limits
Weighting {dB) (dB} (dB)
C-yeighting 4.0 0.0 +0.2
A-welghting 240 .0 +0.2
Z-weighting 540 0.0 0,2
5.2 Time welghting at 1 kHz
Tirme Measured value Deviated value Acceptance limits
Welghting {dB) (dB) (dB}
Fast 04.0 0.0 +0.1
Show 94.0 .0 0.1
LAer 840 0.0 +0.1
Function : & Long-Term Stabillty
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
Time Pericd to Reference Record SPL at . i
Apply Sigrial ety Eoricluslan of Tira Deviated value Acceptance limits
{min) {dB} Period (dB} (dB} (B}
a0 S4.0 oa.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Walue (dB) {dB) (dB) (d8)
4.0 o) 0.0 0.8
5.0 89.0 o0 +0.5
104.0 104.0 0.0 +0.8
109.0 1060 0.0 +=0.8
114.0 114.0 0.0 +0.8
119.0 11%.0 0.0 +0.8
124.0 124.0 0.0 +=0.8
129.0 125.0 0.0 +0.8
1500 130.0 0.0 +0.8
131.0 1310 0.0 +0.8
132.0 132.0 0.0 +0.8
133.0 1330 0.0 +0.8
134.0 1340 0.0 =08
135.0 1350 0.0 +0.5
136.0 136.0 0.0 +0.B
137.0 1370 0.0 +0.8
1
[ =
waa enaslumuny

Anticipated Measured value Deviated value Acceptance Umits
Value (d8) {dB) (B} (dB)
94.0 Ga.0 0.0 408
89.0 ER.0 0.0 +0.3
a4.0 £4.0 0.0 0.8
790 19.0 0.0 08
T4.0 740 0.0 +0.8
490 6.0 0.0 +0.8
a4.0 6.0 a0 +0.8
59.0 59.0 0.0 +0.8
54.0 540 ] +0.8
450 a23.0 [X0] +0.8
4.0 G490 00 +0.8
350 39.0 0.0 +0.8
340 33.9 0.1 +0.8
2.0 289 0.1 +0.8
Function : & Tone burst response
Time Tone burst Weasured Deviated Acceptance limits
Weighting duration, Th (ms) walue (dB)} value (dB} (dB)
200 12640 a0 +0.5
Fast 2 109.0 o0 +10;-15
0.25 o9 -0.1 +1.0;-3.0
Slow 200 1196 .0 +0.5
2 1000 0.0 +1.0 ;=30
200 120.0 0.0 0.5
LAE 2 1000 0.0 +1.04-1.5
0.25 509 0.1 +1.0:-3.0
Function @ 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value {dB) (dB) (dB) (dE)
Lompiste 1254 1252 0z £20
cycle
i 124.4 124.0 0.4 £10
half cycle
Hegetlee 1244 1240 ot <10
half cycle
Page 5 of &
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUMDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Ma.: CP2GZA0290EA

Function : 10, Owverload indication

Calibration Report

Measured value (dB)

Fomte Negative Deviated value Acceptance limits
ane-half cycle one-half cycle (de) (dB)
1554 135.5 ¢ +1.5

Function : 11. High-Level Stability

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

Time Perlod to
Agply Signal
{min} {dE)

Reference SPL

Record SPL at
Conclusion of Time
Period (dB)

Deviated value Acceptance limits

(dB] (B}

2 128.0

1290

0.0 1.1

{>4kHz to 10kHz)

0.20

sighting at 1 k&

0.20

reference level

Fange

Remarks:

- End of Report

narslumuny

= ELECTRICAL AND ELECTRONICS INSTITUTE :’\'ﬁh
-) FOUNDATICN FOR INDUSTRIAL DEVELOPMENT %
=y 975 Moo 4 whustrial Estate, S0 8, Subhwrmvit Road kim 37, WIFRe
L R T mut Praka :’::m’:r::
Te TO9 4860 Fax +&6¢
Certificate MNo.: “PAI230291EA
Operation No.: CR20230T0045
Certificate of Calibration

Equipment: Sound Level Meter
Manufacturer: RICN
Model/Type: ML-62 (Mater), UC-55L {Microphone), NH-26 (Preamplifier)
Serial MNo.: 02373 (Mic hane), 00391 (Preamplifier)
ID No.: UAE.EMAZ 104/2556
Customer: United Analyst and Enginee Consultant Co. Ltd,
Address:

Received Date;
Calibrated Date:
Issued Date:

Calibrated by:

This repor was preparsd slectronk

81 Soi Udomsuk 41, Sukhur
Phrakhar

g, Bangkok 10260

24 July 20

3 - 4 August 2023
T Auoust 2023

Ms. Jurtaparn Kunhakom

Approved by:

idiened 55 8 copr oCu TN

lenaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No;:  CPE0Z30Z91EA
Calibration Report

Equipment: Sound Level Meter

Manufacturar: RICHN

Model/Type: HL-62 (Meter), UC-59L (Microphone), NH-26 [Preamplifier)
Serial Mo.: 00130357 (Meter), 02573 (Microphane), 00391 [Preamplifies)
1D Mo LA EMAZ, 10472556

Amblent Temperature: [23+2)°C

Relative Humidity: (50 +15)%

Pressure: (101.2 + 1.5} kPa

Method of Calibration -

IEC 61672-3:2013.
Canditien of this result of calibration
1. Reference standards Instrument .-

Instrument Model Serial Mo, Cert, ho, Due Date
1j|5tandard microphone 4180 2TRTa%0 SA-1029-22 & Movernber 2023
2|arbitrary Function Generator AFGI02Y CO10063 CEI0230040EA 26 June 2024
3)|Programmable Attenuator PAS 2755 EF-0034-22 30 Octaber 2023
4)|6.5 Digit pracision multirmeter BRAGA 9610018 CRR220ZZIEA 14 November 2023
S} Pressure humidity and § CLI1-FZ30024 20 March 2024

PTLI301 FOBA0002
Temperature Transmitter COZ0230196EA 23 July 2024
i CLI-F2 2 4 il 2024
&)\ Pressure humidity and TS s S003. April
Termperature Transmitter CO20230197TEA 23 July 2029
f X CR20230038EA 14 February 2024
)| Perfarrnance Audio Analyzer Uae03e MYS6510003 CKIIINBDEA 8 September 2023

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification |5 traceable to the intemational system of unit maintained at -

Referance standards instrument for Acoustic function

- National institute of Metrology (Thailand)

Refarence standards instrument fior Blectrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institutes NSC Accredited Calibration No.0119

Besult of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance Lmits
Acoustic Signal (dB) {dB) (de) (dB)
4.0 ad.0 0.0 +0.7

Nete : Absolute sensitiity was established by the use of the Sound Calibrator RION Type NC-Td 5/N - 34615278,

Page Zol & Lﬂﬂmﬁhlﬂ‘ﬂ'l]ﬂu

aniiuzidnmsong
TR 400 111 T Y

ELECTRICAL AND ELECTROMICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20230291EA

Function ; 2, Self-generated MNolse
2.1 Microphone Installed

Measured value
{dB)

16,

3

Calibration Report

2.2 Microphone replaced by the electrical input signal device

Freguency Measured value
‘Weighting (dB)
Melgming 121
C-weishting 185
Laeighting 208

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

Deviation from various Frequency Welghting Response Curve

Freguency

C-Weighting ANeighting Z-\Weighting Acceptance limits
[Hz) {dB) (dB} {dB) {dB)
125 0.1 a0 0.2 +1.0
LOno 0.0 0.0 0.0 0.7
BODD 0.0 0.0 Lo Xi] +1.5;-2.5

Weight

ing network response with

Function : 4. Electrical signal tests of fraquency weightings

relative to 1 kHz,

Fregquency

Deviation from varlous Frequency Welghting Response Curve

C-Weighting AMeighting Z-\Weighting Acceptance limits

(Hz) {dB) {dB} {dB) (dB)

a3 0.0 0.0 01 +1.0

125 0.1 0.1 0.0 +1.0
250 0.0 0.0 01 +1.0
500 0.0 0.0 (51 +1.0
1000 0.0 0.0 ] +0.7
2000 0.1 0.0 00 +1.0
000 0.0 0.0 00 +1.0
BOOG 0.1 0.1 00 +1.5;-2.5
16000 -1.3 -1.3 5] +2.5;-16.0

Paga 3of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT

e s P g
T T [ T AT e
Certificate Mo.: CP20230291EA Certificate No.: CP20230291E4
Calibration Report Calibration Report
Function - 5. Frequency and time weighting at 1 kHz 7.2 Level Linearlty on the reference level range, Lower
5.1 Frequency welghting at 1 kHz Anticipated Measurad valus Deviated value Acceptance limits
Freguency Measured value Deviated value Acceptance limits Value (dB) (dB) {dB) {di)
Weighting {dm) {dB) {dB) 4.0 .0 0.0 0.8
C-weighting 4.0 o0 =02 BO.0 8O0 an +0.8
A-weighting 9.0 00 +0.2 B0 B4.0 an (L6
Z-werghting 9.0 0.0 0.2 9.0 T9.0 0.0 0.8
740 T 0.0 =08
5.2 Time weighting at 1 kHz 65.0 69.0 (23] +0.8
Time Measured valus Deviated value Acceptance limits 6.0 64.0 a0 +0.8
Welghting {cli) {dB) (dB) 550 9.0 0.0 0.8
Fast 4.0 L] 0.1 54.0 58.0 0.0 +0.8
Slow 9.0 0.0 0.1 49.0 a5.0 0.0 +0.8
LAeg 940 [iX5] 0.1 44,0 44,0 Q.0 +0.5
390 3n0 0.0 +0.8
Functicn : & Long-Term Stability 3.0 40 0.0 =08
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level, 29.0 HE .1 +0.8
Time Period ta Referance Record SPL at
Apply Signal SPL Condislon of Tima | | Feated e fiazeptance: lnilks Function : B. Tane burst respanse
{rmin) (dB) Period (dB) (clB) {dB) Time Tane burst Measured Deviated Acceptance Umits
30 4.0 oq.0 0.0 +0.1 ‘Waighting duration, Th (ms) value (4B} walue (dB) {dB)
200 126.0 0.0 +0.5
Function : 7. Level Linearity on the reference level range Fast 2 108.9 451 +105 =15
7.1 Level Linearity on the reference level range, Upper 0.25 99.9 0.1 +1.0;-3.0
Anticipated fMeasured value Deviated value Acceptance limits e 200 119.6 0.0 205
Value (dB) (clE) (ciB} {dB) E 1600 0.0 +1.0 ; 3.0
94.0 4.0 0.0 +0.B 200 120.0 0.0 +0.5
99.0 R0 0.0 +0.8 LAE 2 100.0 0.0 +1.01-1.5
104,00 1040 0.0 +0.8 0.25 90.8 i +1.0 4 -3.0
109.0 105.0 0.0 +0.8
114.0 114.0 0.0 +0.8 Function : 8. Peak C sound level
119.0 119.0 0.0 +0.8 Number of cycles Anticipated Measured value Desviated value Acceptance limits
124.0 124.0 0.0 +0.8 in kest signal Walue (dB) (clE) () {dB)
129.0 129.0 0.0 +0.8 Complete P
900 190 50 05 il 1254 125.2 0.2 20
1310 1310 00 =08 Positive = = A4 e
1320 132.0 0.0 +0.8 half cycla
133.0 1330 0.0 +0.8 Negative
T 340 70 o haif cycle 124.9 120.1 03 =1.0
1350 1350 0.0 +(0.8
136.0 136.0 0.0 £018
1370 13710 0.0 +0LE

Page 4o narslumuny I eneslumuny




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP202

Function : 10, Overload Indication

Calibration Report

— Measured value {d8) - — Deviated value Acceptance lUmits
Positive Megative
one-half cycle one-half cycle () (dB}
1385 1395 0.0 +1.5

Function : 11, High-Lavel Stability

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

Time Period to
Apply Signal
{min} (dB)

Reference SPL

Record SPL at
Conclusion of Time
Period (dB) {dB) {dB}

Deviated value Acceptance limits

5 125.0

129.0 00 +.1

Uncertainty of measurerment

Function

. Maxim
Uncertainty

1] Indication at the calibration ches

Mot appl

Self-genera

]

ot applic

- - End of Report - -

Page 6 of 6 enaslumuny

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

rinthiarm Bood, Bongbunn

Ted. +8E 2433 B33 Erng

fud, Bangkosk, K700 Thadang

nEsithiphomcarn

SITHIPORN

MSE-TELTIS 17025
ERUBRATION 1154

Cert. No. : ACL24063
Pages 5 1of 8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

SOUND LEVEL METER

RION

NL-62 / Microphone UC-59L / Preamplifier NH-26
Q0931458 /01748 /01553

UAE.EFM.025/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
E1 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(2303 ) "
(10E3 £3 ) kPa
( 500 20 ) %

21 DECEMBER 2023
18-12 JANUARY 2024
22 JANUARY 2024

Mathakom Pisutpaizan

Approved by :

This centificate is issued in accordance with the requirements of ISOVIEC 17025 standard, may not be reproduced

oflrer than in full, except with the prioe written approval of the head of Calibration Laboratory.

LenASAUAN
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SITHIPORN ASSOCIATES CO., LTD. SN,

fosih
CALIBRATION LABORATORY SITHIPORN) Scwk
461- 4811 Siririthorn Rood, Bangturme, Bargplid, Bangkak, 10700 Thaland enfi it e
Tal 65 2433 8331 Emal  colbration@sithipharn.com CRLBBATICN D334

Cert. No. : ACL24063

Job No. @ VOGTACHI34

Pages : 2of8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Stundard Instruments.

For tests results of each items were made by observation of cach Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Mudel Serjal No, Cert. No. Due Date
Waveform Generator 332104 MY4801T076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Dhgital Multimeter 334614 MY 53220104 EEL.BP 30V0266 13-FEB-24
Digital Multimeter 33614 MY53220076 EEL.BF 29/0266 13-FEB-24
Digital Multimeter 344614 MYS0024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 DE-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-4ZKAL H560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate &8 shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable (o the intermational system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

endPAURY

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

45481 Sifinthomn Rood, Bangburmnl, Bangpiud, Bongkok, 10700 Thoilord

SITHIPORN

ass5o0ciates

Tel. +88 2433 833 Email : calibration@sithipharn com mmﬁ;’:ﬁ
Cert. No. : ACL24063
Job No. : VOGTACO034
Pages : 3ofB
Summary of Measurement Result ;
Uncertainty Maximum-permitted
Parameter @8) uncertainty of
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.3 NA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
2000 Hz 0.3 07
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For =4 kHz 1o 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings af | kHz 02 0.2
6, Long - term stability 0.1 0l
7. Level linearity on the reference level range 0.2 0.3
8. Level lincarity including the level range control 0.2 0.3
9, Tone burst response 02 0.3
10, Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

BNAISRIUAN




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451 Siinthom Read, Bangbumru, Bangplud, Bangkok, 16700 Thailond

Tl 66 2433 B33

Erreail: calibrotioni@sithiphorm.com

SITHIPORN

associates

NEC-TEI-TIS 17025

CAUSRATION 0354
Cert. No. : ACL24063
Job Mo, : VC6TACO034
Pages 40l8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Dieviation Limit
(dB ) (dB ) {dB ) (dB }
93.9 (93.98) 24.0 0.0 +).3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB )

15.8

Frequency Measured value
Weighting (dB}
A - weight 1.8
C - weight 16.5
Flat 23.7

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response ai a level of 84 dB

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A-weight Mc:ep'_me
Limits
125 0.7 -0.6 .6 +=1.0
1000 0.2 02 02 =0.7
E0O0 0.2 02 02 +1.5;-2.5

lonatsAIuAY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirintham Rood, Bangbumu, Bangplud, Bangkok, 10700 Thailand
Ernail : calibration@sithiphorn com

Tl #6E 2433 BE3)

SITHIPORN,

associates

MEC-TIS-THS 17028
CALIBRATION 334

4. Electrical signal tests of frequency weightings
Weighting network response with refative to 1 kHz

6. Long - term stability

Cert. No.
Joh No.

Frequency Deviation from vanious frequency weighting response curve (dB)
K Flat Coweight A-wieight Mw“
Limnits
63 0.1 0.0 0.0 +1.0
125 0.1 0.1 01 +1.0
250 0.1 0.0 0.0 1.0
S0 0.0 0.1 0.0 +1.0
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 £].0
4000 0.0 0.0 0.0 £1.0
H000 0.0 0.1 .1 +1.5,-2.5
16000 0.0 -1.2 -L.1 +2.5,-16.0
5, Fregquency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated feasured Deviated Acceptunce
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 4.0 0.0 +0.2
C - weight 94.0 940 LA .2
Flat 94.0 84.0 [11] 0.2
5.2 Time weighting at | kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fas{ Q4.0 [4.0 0.0 0.1
Show Q4.0 Q4.0 0.0 + 0.1
Leg 94.0 94.0 0.0 +0.1
SLM Display | SLM Display | Deviated Acceplance
Frequency at imitial at final Value Limits
Wiy (dB) (dB) (dB) (dB)
A - weight 4.0 4.1 (1 +0.1

1 ACL24063
: VOATACO34
: Sof8
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45k-45Y/| Sirinthom Road, Bangbumiu, Bangplud, Bongkok, 10706 Thailond
Tal +68 2433 8331 Ernil : calibrationgdsithipharn.com

S5ITHIPORN,

associates

WEC-TISI-TIS 17025
CALBRATION 0354

7. Level Hinearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value WValue Limits
(dB ) (dB ) {dB ) (dB )
137.0 137.0 0.0 LB
136.0 136.0 0.0 0.8
135.0 135.0 0.0 0,8
134.0 134.0 0.0 +0.8
133.0 133.0 0.0 +H.8
1320 132.0 0o .8
1310 131.0 0.0 +0.8
129.0 129.0 0.0 0.8
124.0 124.0 0.0 +0.8
115.0 119.0 0.0 .8
114.0 114.0 0.0 0.8
1080 100 0o +0.8
104.0 104.0 0.0 .8
99.0 9.0 0.0 .8
4.0 4.0 0.0 0.8
B9.0 B0 00 +0.8
84.0 84.0 (L0 +0.8
790 759.0 0.0 +{L8
4.0 740 0.0 )8
9.0 690 00 .8
4.0 4.0 0.0 .8
55.0 58.0 0.0 +).8
4.0 54.0 0.0 +0.8
49.0 49.0 0.0 .8
44.0 44.0 0.0 0.8
39.0 389 0.1 +.8
340 4.0 0.0 0.8
30.0 299 .1 H).§
29.0 29.0 0.0 0.8
280 8.0 0.0 +0.8
7.0 7.0 0.0 H.8
26.0 26,0 0.0 4.8
15.0 250 0.0 .8

Cert. No. @ ACL24063
Job No. @ VCETACHI3S
Pages : Gof8

lenarsaiuR

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

A51-451 Sirinthorm Road, Bangbumnu, Bangplud, Bangksk, 10700 Thailend associates

Tl +66 2433 8301 Email : calibrotan@sithipharn.com NAE-TISETIS 1703%
CALIDRATION 0334

Cert. No. : ACL24063
Job No. : VOGTACO034
Pages : Tof8

8. Level linearity including the level range control

Anticipated Measured Deviated Aceeptange
Rikipe Value Value Value Limits
(dB) (dB ) (dB) (dB)
Auto 94.0 94.0 0.0 008
9. Tone burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
durstion, Th Cycle Value Value Value Limits
Weighiing (ms } (dB) (dB) (dB) (dB)
0.25 1 108.0 108.0 0.0 1.0;-3.0
Fast 2 8 117.0 117.0 0.0 1.0;-1.5
200 B00 134.0 134.1 0.1 .5
Slow 2 8 108.0 108.0 0.0 1.0;-3.0
200 800 127.6 127.6 0.0 205
0.25 1 Q9.0 9.9 0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 1.0;-1.5
200 L] 128.0 128.1 0.1 .5

10. Peak C sound level

Mumber of cycle Anticipated Measured Deviated Agceplance
in Value Value, Lepeak Walue Limits
test signal (dB) (dB) (dB } (dB )
Conlinuous 133.0 133.0 0.0 +2.0
One 136.4 136.1 0.3 +2.0
Number of cycle Anticipated Measured Deviated Acceptunce
in Value Value Value Limits
test signal (dB ) (dB} (dB ) (dB)
Cantineous 133.0 133.0 0.0 +1.0
Positive half cycle 1354 135,1 0,2 £1.0
Negative half ecycle 1354 135.1 0.3 £1.0

\onaAsAIUAL




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

rintharn Rooc, Bo

ngkok, 10700 Thailand

NEC-TEI-TIS 17025
CALEBRATION 0394

Com

Cert. No. : ACL24063
Job Mo, : VCOTACHIZS

Pages : Bof8
11. Owverload indication
Measured value { dB ) Deviated Acceplance
Positive Megative Value Limits
ane-half eyele | one-half cycle {dB ) {dB )
85.5 89.5 (1] =1.5
12. High level stability
SLM Display | SLM Dasplay Dreviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB ) (dB ) (dB ) (dB )
A - weight 137.0 137.0 0.0 H). 1

The reported uncertainty is based on a standard wneertainty multiplied by coverage factor k = 2

or any value following caleulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

lenatsARUAL

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

MEC-TIRTIS IS
CRUBANTICN BI85

Cert. Mo, : ACLI4064
Papes : 1ofR

Calibration Certificate

Equipment :

Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Laocation :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

SOUND LEVEL METER

RION

NL-62 / Microphone UC-59L / Preamplifier NH-26
00351494 /01184 [ 01589

UAE.EFM.026/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT {(UAE}
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND,

( 23.0 £3 ) “C
{ 101.3 £3 ) kPa
{ 30.0 £20 ) %

21 DECEMBER 2023
18-19 JANUARY 2024
22 JANUARY 2024

Calibrated by : MNathakom Pisutpaisan

Approved by :

This certificate is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

BNATAIUAN
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Rood, Bengbumru, Bongpiud, Banglok, 10700 Thailand
Tel, +88 2433 8331 Emall : calibration@sithipharnoom

SITHIPORN,

associates

NSL-TISI-TIS 17025
CALIBRATION 0354

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

4514511 Sirinthern Rood, Bongbumn, Beang plud, Borgkok, 10700 Thaland

Tel. +86 2433 B33 Ermnuail : calibrotonisithiphormncom

SITHIPORN,
associates

WSC-TIR-TES 17025
CALIBRATION 0354

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No, : ACL24064
Job No.  : VOGTACDO3I4

Pages

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

: 2ol 8

Faor tests resulis of each ilems were made by observation of each Instruments display and also with SLM's display,

Condition of this result of calibration :
1. Reference Standard Instruments -

Instrument Maodel
Waveform Generator 332104
Waveform Generator 33511B
Digital Multimeter 334614
Digital Multimeter 33d61A
Digital Multimeter 3461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No, Cert. No, Due Date
MY4R8017076 EF-0009-23 07-FEB-24
MY 52302742 EF-0010-23 07-FEB-24
MYS3220104 EEL.BP 300266 13-FEB-24
MYS53220076 EEL.BP 29/0266 13-FEB-24
MY 60024273 EEL.BP 3170266 14-FEB-24

62100114 EF-0011-23 08-FEB-24

2877900 AA-1001-23 14-FEB-24

34560495 AA-002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at @

3.1 National Institute of Mewology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR),

lonaAUAL

Ceri. No. : ACL24064
Job Ne. = VOGTACO034
Pages : 3of8

Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter @B) uncertainty of
mieasurement (dB)

1. Absolute sensitivity 02 NA
2. Self-generated noise 0.3 NA

3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
000 He 0.3 0.7

4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For =4 kHz to 10 kHz 0.3 07
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8, Level linearity including the level range control 02 0.3
9. Tone burst response 02 0.3
10, Peak C sound level 02 0.35
11, Overload indication 02 0.25
12. High level stability 0.1 0.1

\OnASATUAL




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirlnthom Roed, Bangbumu, Bangplud, Bangkak, 10700 Thailand

Ted +88 2433 BEA

Ernail ; cafibration@ésthiphomeoom

SITHIPORN,

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4E51-454/) Srinthorn Road, Bongbumiu, Bangplud, Banglkek, 10700 Thailand
Ermail : ealibratian@@sithiphameam

Tal =66 2433 B33

SITHIPORN

associates

MEC-TEI-TIS 17025
CALIBRATION 0354

Cert. No. :
Jab No.
Pages
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB ) (dB ) (dB) (dB )
93.9 (93.98) 94.0 0.0 +0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB }

ACL24064
1 VO6TACO034

14.0

2.2 The microphone of the sound level meter was replaced by electrical signal input device,

Frequency Measured value
Weighting (dB)
A - weight 10.4
C - weight 13.5
Flat 236

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 34 dB

Frequency Deviation from various frequency weighling response curve (dB)
(Hz) i . Acceptance
Flat Coweight A-weight ]
Limits
125 0.7 0.7 0.7 1.0
1000 0.6 0.6 0.6 0.7
2000 07 g g +1.5;-2.5

lenaIsfuAl

4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHz.

Cert. No. 1 ACL24064
Job Moo @ VOGTACDOAS

Pages : Sof 8

6. Long - term stability

Frequency Deviation from various frequency weighting response curve (dB)
(Be2 Flat C-weight A-weight A"
Limits
63 ol 0.0 L 1.0
125 L1821} .o ol =1.0
250 0.0 0.0 0.0 =10
500 0 IR} 0o 1.0
Lo0o LIH] 00 oo 1.0
2000 0.0 0.0 0.0 =10
4000 00 0.0 (1] +1.0
BO00 A1 0.1 ol +1.5-25
16000 0.0 -1.2 -1 + 2.5, -16.0
5. Frequency and time welghtings at | kHz
5.1 Frequeney weightings ar | kHz
Anticipated Mensured Deviated Accepance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A = weight 94.0 Q4.0 0.0 +0.2
C = weight 94.0 940 0.0 +0.2
Flat 94.0 4.0 0.0 + (.2
5.2 Time weighting at 1 kiiz
Anticipaied Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) {dB)
Fas1 94.0 4.0 0.0 £0.1
Show 94.0 94.0 (X1} +0.1
Leg 94.0 94.0) 0.0 £0.1
SLM Dasplay | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB ) (dB ) {dB) (dRE)
A - weight 4.0 4.0 0.0 +1.1

LONENIATUAN




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/t Sirinthorn Roed, Bangbumru, Bangglud, Bangkolk, 10700 Thailand

T, +88 2433 B33

Emal : cafibrationi@eitiphom.com

SITHIPORN

associates

WAC-TIR-TH 103
CALIBRATION (334

SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

454811 Sirinthern Rood, Bongbumru, Bangpiud, Bangkok, K700 Thodand
Ernail : salibratisn@sithiphormecom

Tl +56 2433 &33i

SITHIPORN,

associates

MEC-TE-THE 17628
CALIBRATION 0354

7. Level linearity on the reference level range

Cert, No.
Joh No.

Anticipated | Measured | Devisted | Acceptance
Value Value Value Limits
( dB ) (dB) (dB) { dB )
137.0 137.0 0.0 0.8
136.0 136.0 0.0 08
135.0 1350 00 408
1340 134.0 0.0 0.8
133.0 13300 0.0 0.8
132.0 132.0 0.0 0.8
1310 131.0 0.0 L8
1290 129.0 0.0 8
1240 1240 0.0 08
119.0 119.0 0.0 0.8
114.0 114.0 0.0 0.8
109.0 109.0 0.0 +H0.8
104.0 104.0 0.0 1.8
9.0 9.0 0.0 €8
94.0 94.0 0.0 1§
39.0 8.1 0.1 +0.8
4.0 84.0 0.0 .8
79.0 79.0 0.0 H.8
740 74.1 o1 18
9.0 69,1 0.l +0.8
6410 64,0 0.0 4.8
59.0 59.1 [ 1.8
54,0 540 00 +H.8
40,0 49,] 0.1 40,8
440 44.0 00 )5
39.0 39,0 0.0 +0.8
340 .1 0. 0.8
0.0 0.0 0.0 .8
290 9.1 0l +).8
280 28,1 0.1 0.8
270 7.0 0.0 0.8
260 26.0 0.0 K
250 25,1 0.1 0.8

: ACL24064
: VOGTACDHOAY
: Gol8

LENAISRIUAY

8. Level linearity including the level range control

Cert. No. : ACL24064
Job No.  : VC6TACHI34
Papes : Tof§

Anticipated Measured Deeviated Agceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB}
Auto 4.0 4.0 0.0 +0.8
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Valuc Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 LOE.0 107.9 0.1 1.0;-3.0
Fast 2 B 117.0 117.0 0.0 1.0;-15
200 800 134.0 134.1 0.1 +).5
Slow 2 B 108.0 108.0 0.0 1.0 -3.0
200 00 127.6 127.6 0.0 0.5
025 1 99.0 989 0.1 1.0;-3.0
SEL 2 8 108.0 108.0 0.0 L.b;-1.5
200 00 128.0 128.0 0.0 0.5
10, Peak C sound level
Murmber of eyele Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB ) (dB) (dB)
Continweous 133.0 133.0 0.0 £2.0
Ome 136.4 136.1 =03 +2.0
Number of cycle Anticipated |  Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 135.0 0.0 =10
Positive half eycle 1354 135.2 0.2 =10
Megative half cycle 1354 135.2 0.2 +1.0

\anaaAavuRl




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN)

454511 Sirinthorn Rood, Bangburmr, Bangpiud, Bangkok, 0700 Thaikand assoclates
NSC-THSETES 17025

5 i Errail ; ol i i
Tel +88 2453 £33 il : calibration@@sithiphormcom ALITIOR Taad

Cert. No. : ACL24064
Job No. : VCeTACO034

Pages : Bof8
11, Overload indication
Measured value ( dB } Deviated Acceplance
Positive Negaiive Value Limits
one-half eycle | one-half cycle (dB ) (dB )
39.7 89.5 =02 *1.5

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 136.9 136.9 0.0 +(.]

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following caleulationproviding a lavel of confidence of approximately 95 %

— End of Calibration Certificate -
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List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. £23-08072 17 Aug 23 16 Aug 24 -
Chromium USA. 0807047
Sodium Hydroxide
Phosphoric Acid
Hydrochloric Acid
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08069 9 Aug 23 8 Aug 24 -
Chromium USA. 0807048
Sodium Hydroxide
Phosphoric Acid
Hydrochloric Acid
3 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660610 4 Oct 23 3 Oct 24 -
Oxide of Nitrogen as Nitrogen Dioxide 2376344
4 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660472 10 Aug 23 9 Aug 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60723967




Envi Equipment Service Co., Ltd.
11254 Mo 3, Tumbon Bang Rak Phatthana, Amphur Bang Bua Thong, Nonthaburi 11110
Tel. 098 362 2152, 089 478 T84S

E-rmail: sales@envi-ees.com

Certificate Mo, : E23-D8072
Page : 1 of6

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engincering Consultant Co., Lid.

Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Banghkok 10260

Deseription of Equipment Console meter

Manufacturer Apex Instrument

Muodel Number XC-572-V

Serinl Number 0307047

IrAControl Mo, ]

Environment Conditions Temperature {25+ 2) "C

Humidity (50 + 15) %% RH
Cal. Date 177082023
Issue Date 177082023

Calibration Method or Calibration Procedure Use

LIS EPA Method (Uniled State Emvinoamental Prolection Agency |

This cenificale is iracenble 10 astvmal stasdard, which realize the mnits of messurensent acconding to the |mematornal Sysiem of Units (15}
Resalt of Calibration

This certificaie may nat ke reproduced other thas in Full except with prior Weitkes apphoval of the Technienl Maniger, Ernvi Equipment
Service Company Lisited

These reporied unceriainties of mesurement are expanded by 8 coverage factor of k=2, providing 5 93% confidence level

Calibrated by

Technical Manger

wnanslumuay

Meter Console Information

Console Model

| Number _
Console Serial
Number :
DGM Model
Number

DM Serial

Number

XC-572-¥

0807047

SK25EX

Calibration Dita

OON3SA0

Certificate No. : E23-08072
Page :2of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Calibration Conditions

‘Conversions

|Date |Time | 17082023 | "00° | | s Temp | 293 K |
Calibration
; Std Pre 760 H
. Reference No. SER2I-0R8029 1 Press mm Hg
Barometric 756.74 | mmHg | | K 0.386
Pressure |
Calibration = 3 : R
S s 0.999 | Cansole Leak {hechJ PASS

Run Time Metering Console Calibration Meter
| ‘?:ﬁTe | Volume | Volume 2::;‘ 2::: Volume Volume ?:::: I ?::;I
Elapsed DH | Imitial Final Imitial i Final Imitial Final Imitkal Fimal
Q) ) | Ve | Vad | Cad | Cwd | VW) | veD [ 0w | (e
min mmH0 | m m* °C o m? m? o =
12.58 130 | 7900910 | 7912310 | 29 19 16288294 | 163.01908 2 | 28
| 127 | 130 w1370 | 29 20 | 16201908 | 16305584 | 28 |
8.62 26.0 791.5220 | 28 18 163.16666 | 163.30406 28 | 28
8.63 26.0 7916620 28 18 16330406 | 163.44110 28 b1}
14,05 0.0 | 7916690 | 791.9490 28 18 | 163.44794 | 16372240 27 27
1403 0.0 | 7919490 | 792,229 28 W | 16372240 | 16399618 | 27 17
10,30 0 | 7922430 | T92.5230 | ET) 9 | 16400884 | 16428208 26 % |
10,27 00 | 7925230 | T9L8030 | 29 29 | 16428298 | 164.55634 26 26
903 a0 T8I 5-"- | TOX0950 1| 29 ;__ 16456056 | 164.53294 6 26
002 | w0 7030050 | T93,3750 | 2 ] L] 164.83204 | 16500484 | 26 | 26
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Certificate No, : E23-08072
Page :3ofb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT
Meter Console Information
Console Model o 09:33
W T
Numbes XC-5T2 ] ‘Dau Time 177082013 AM Std Temp 93 K
Console Serial Calibration
Numbes O80T04T Reference No. SER2I-08029 Std Press Tl mm Hg
DGM Model Baromeiric
Numiber SK25EX Preskare TE6TH il mmHg K 0,386
DGM Serial Calibration
LTI 0999 Console Leak Check PASS
MNumib ik Meter Gamma__ - i
Standardized Data Diry Gas Meter
Calibration Factor Flowrate
|_Dry Gas Meter | Calibration Meter | Value | Variation | Std & Corr | 0212 mtyaimin Variation
(Vi) | (Qoitt) | (VW) | (OWimg) | (YD (AY) (Quaisstienm) {&Ha) {&Ha)
m' | m¥min ' miein mimin mm H:0
136 [IKI1} 13z i 0,970 -f.oal 0.nnn S1.902 3446
0.136 00 | 0132 i 0.975 LOD3 0.nin SLI1G J.a6l
_I 136 0o16 | 0133 NS 0,978 [IXiT 0.nis 47507 01,549
:1 0136 RIS : 133 NI 0.975 (004 0.01s 48,345 ~tLant
[ 0273 0019 L26T o.oe 975 (004 0019 49,080 624
-I 0.273 0. | 266 0.y 0.973 002 0o 49.207 0.751
, I | —1
! 0.0z7 0267 026 971 (LM 026 46,382 -2.078
0027 ': 0,266 0.026 0,969 (L0023 .06 46.345 -z
0031 l 266 [Nl ] 0963 A 008 0029 46,642 -1.B14
0031 | 0265 0.02% 01.962 L0 0.nze 46,635 -1.821
0971 ¥ Average 48.456 &_'H'ﬁ'
Average

Note:  For Calibration Factor Y, the ratio of the reading of the calibration meter to the dry gas meter, accepiable
tolerance of individual values from the average is 20,02

For f1Hg, orifice pressure differential that equates to 0.75 cfm (00212 m*/min) ol standand

pressure, accepiable tolerance of individual values from the average is £0.2 inches (5. 1mmn

a3 LIAUAY

EE

bration Conditlons

Certificate No. : E23-08072
Page :dofé

Meter Console Information
Console Model = |
N | XC-572-V | , 293 K
Console Serial Calibration |
L] T
| Number OR0T04T | | Reference No. SER2I-0802 | Std Press 60 mm Hg
| DGM Model Barometric
| Wimbes SK2I5EX e T56.74 mmHg K 0386
DM Serial Calibration .
(HNHI3SSED 0999 Consobe Leak Check FPASS
Mumber Meter Gamma |
Calibeation Date 17-8-2023 Calibration Referenes Mo SERZI-OR0ZD
Meter Gamma vs Flowrate
1000 |
|
!
ﬂ m - - - - -
~ D980
=
= f/“*\
E g ;;-;I"‘H__ —+—Camma Y
S 0g70 0.972 Tl = Max Allow ¥
& ; Min Allow ¥
=
0960 T T 0903
04950
[ 7T T SEEERETE S " - — |
D0} 0,005 oo 0.ois 0,020 025 0.030 0035
Flowrate Standardized & Cosrected (m*/min)
Console Serial OROTO47 XC-572-W :.
|




Calibration Conditions

Certificate No.
Page

: E23-08072
5o0f6

040 -

0035 +

0030

0025

0020 ¢

0015 ¢

Flowrate Standardized &
Corrected (m*/min)

00100 ¢

0005

0000 -
0D

Comsale Semal:

OROTOAT

20,000

Console Model ; | ;

Number XC-572-V . 17/08/2023 St Temp 93 K

Console Serial Calibration §

Ea—— 0807047 | Cafibration | sEmas.enins SidPress | 760 | mm Hg

DGM Model Barometric

Mmibar SK25EX ! Pokkenrs 756,74 mmHg Ki 0,386 |

DGM Serial Calibration |

Mkt [T TREE] ‘ Shatir S 0.999 Console Leak Cheek | PASS |
Calibeation Cate 17-8-2023 Calibration Reference No:  SER23-08020

Meter Pressure vs Flowrate

010

002 |
’_,*1}'._07'1
G015
40,000 60K ko000 [LEIXE]
DGM Orifice AH {mm H2O)
Consale Moded:

wnaslumuay

uly E AU masia

EES

Certificate No. : E23-08072
Page :6olé

THERMOCOUPLES SYSTEM CALIBRATION

Sumpling System Equipment Information

Calibration Conditions

Consobe Thermocouple Simulator

Consnle Model Number XC-572-v Date Iim: 17M82023 E‘Z.:-IS PM
Console Serial Number 0807047 Calibration Reference No. SERI3-08029
DGM Model Number SKI5EX Reference Thermometer MGICON
DGM Serial Number DODO3ER0 Serial Nomber 183169105

Meter Box Model Mumber JENCO 765 KF

Meter Box Serial Number JC 19777 i

Channel and ____' Meter Box Channel Temperature Reading ( *C )
testpoint | .10 | 250 | 380 | 930 | 1490 | 2600 | 3710 | 4820 | 5050 | s160 | 10380
Stack =17.0 | 24.0 .: 3 950 | 1490 | 2590 | 3720 | 4B30 | 5950 | S1T.0 | 1040.0
Aux 470 | 240 | 370 | 950 | 1490
Probe 7.0 | 240 | 370 | 950 [ 1ave
Filter 470 | 240 | 370 | 950 | 1400
Exit 470 | 240 | 370
Tolerance Range
Stack + 1L50%  Absolute Meter £ 30%C
Probe + 30C Exit & 20°C
Filter + 30°C

LBNATLUAIVAN




Envi Equipment Service Co., Ltd.
1101254 Moo 3, Tumbon Bang Rak Phatthana, Amphur Bang Faa Thong, Monthaburi 11110
Tel. 098 362 9152, 089 478 7885

E-mail: salesfienvi-ees.com

Certificate Mo, | E23-08069

Page . 1 ofé

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Ltd.
Add #1 Soi Udomsuk 41, Sukbumvii Road, Bangehak, Phrakhanong,
= Banghok 10260

Deseription of Equipment Consale meter

Manufacturer Apex Instrument

Model Nunber XC-572-V

Serinl Number DEOTO48

T AControl Mo.

Environment Conditions Temperaiure (254 2)°C

Humidity {50+ 15) "% RH

Cal. Date 09082023

Issue Date 09082023

118 EPA Meshod { Lnited State Environmenial Proestion Agency |

This cerificile i3 thaceatic 10 nanional standard, which realize the wnils of measurement sccording to the Inscrnational Syssem aF Linats (151
Result of Calibration

Vhis cemtificate may not be reproducdd ofher than m full except with prior Writien appeaval of the Technsenst Manager. Ensi Lquipmint
Service Company Limited

These reporied unesriaintes of messsement are cxpanded by 8 coverape Faetor of k=2, providing a 95% confidemee loel

Calibrated by

Technical Manger

Meter Console

Certificate No.
Pape

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

nformation |

Calibration Conditions

;:?;?Madcl XC5T2Y ‘ Date | Time , 09/08/2023 “:::

Nempe | oo | g, | SERRWEE|
| D:.‘:;bcl\:ndtl SK25EX _:}“:J;',':fj”‘ sl Rl
[Nomper | wwoosmit | | Gonen | ¢

Calibration Data

E 2308065
2ofe

FactorsiConversions
Std Temp 03 K
;gld Press Tol mm Hg
:_l:h ! 0386 | .
. Consnle I,m.k Check

PASS

Run Time Metering Console Calibration Meter
| lll?:i;ﬁnfa Violume | Volome ?:::: 2:'“:: Volame Volume ?g’: cr':::l::
Elapsed DH Initial Finul | [Initial | Final Initial Finul Initial Final |
Q) Fu) | (Va) Ved | ) | (W | (Vi) (Vi) ) | ()
min m' m? ! "C o m’ m’ | *C C
| i:l_._llﬁ ._'.I. 49.455 | 9 | 19 Ihll.r-.'iu__l_!_nll.t-!I-l.’. |
149,455 | 1149395 | 9 a 16062142 | 160.764%
260 ;|.|.u,b|.;n 1149746 ! :lr— 14 I_MEI-_\-II- 160.92678 |
| 260 . 1149.746 | 1149886 | 29 19 160,92678 |
| .|I|_|n | 1149894 | 1150174 29 19 161, 08058
= . 40.0 1H-l|.!‘--i 1150454 9 19 I 161 .t'_?
11.07 [ = I.Ih-_ 1;.40‘_ i Flﬁ.‘-.l.‘ 9 _é-l__ I_ |
. 151027 1-.?- “u_ ) | |1,ﬂ_:.lml4 [ 25 [ 15 3
9.52 Sil.0 1151.038 | 150308 29 19 il -I--!|2.2:'~¢-H-l l 16254152 15 1_5
0. 5() 940.0 | 1151318 It-_!I i) ?_ -11.:,-3.“?2 | II'Q..‘!:T"? 15 25
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Certificate Ne, : E23-08069
Page :3of6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
5-POINT METRIC UNIT

Meter Consale Information Calibration Conditions

Console Model | v ooy | | page |Time | oomg2o2 | *%* | | saTemp | 293 K
Number | AM

ﬁ::n:r Serinl | ooo-nm ::L‘*:;‘::“m SERZ:-08028 i Std Press | 760 | mm Hg
zf:h::""'l SK2SEX ?m';'::;’“ 75824 | mmbg i Ks 0.386

g::: hS:ri:I 00003811 :::::::":m | oe» | Console Leak Check | PASS

Calibration Datn

Hesulis
Standardized Data Diry Gas Meter
Calibration Factor Flowrate
| Dry Gas Meter ]I Calibration Meter | Valge | Variation | Std & Corr A212 msafmin Variation
(Vigoutt) | (Qoist) | (VW) | (O0Wisa) (Y) (&) {Quuisueam) (&Hg) (AHg)
m’ wimin | m mmin m'imin i HaO Al
Tgon | wa3e | et | w2 | -nem 0.011 48490 0.343
[IXi1] .140 [LAIN] I..-l.i.z.! oni nonn 4-5.55{-_ 419
s 0142 (IR 1035 nand | Lols 49,161 10024
oS 0.142 3 s 10037 [(RETE Lols 48472 0335
(KL H:iﬂ] LX) 1030 | 0.008 | ﬂ‘.‘ﬂI'J 47,188 -.949 =
0019 | 0283 | 0019 | La28 | 6o | 0m19 47414 0.724
— T
0025 0280 025 Lolé | -0.005 | [LE | 48830 0,694
277 0025 0281 L02s Lol4 | -0.007 025 _: 48830 n7i3 J
02m 0029 0179 L2 1.oo7 | -(L015 029 | 47.137 = 1000
nam 0029 I:I_]"'“H Il:illll:-':‘J 1004 | -0018 ||..T?::*F | X 7277 - 860 1
1.022 | Y Average 48.137

Note:  For Calibration Factor Y, the rtio of the reading of the calibration meter to the dry gas meter, acceptable
tolerance of individual values from the average is £0.02.
For £Ha, orifice pressure differentinl that equates w 0,75 ofm (0.0212 m’/min) at standard 19
jpressure, acceptable tolerance of individual values from the average is +0.2 inches (5.1m

Meter Consobe Information

Certificate No. : E23-08069

Puge:

dofé

Factors/Conversians

Caonsole Model g
TV
Number XC-5T2 Date | 09/MEZ023 AM Std Temp 293 K
Console Serial Calibration %
SE| T
| Number 307048 Reference No. SERI}-05028 St Press 6l mm Hg
DGM Model . Barometric
Rssibir SKISEX Priass TIR24 mim Hg K: 0386
DGM Serdal Calibration " -
Number 003EL L fifikr Coatoain 1,999 Consobe Leak Check PASS
Calibration Drate: 0-§-2023 Calibeation Referenee M SERZI-DE0ZE
Meter Gamma vs Flowrate
L.050 I
| - - - -
Lo4n |
|
|
[
= LO030 |
- o} |
E
E o Cipmmina %
< Loz == Max Allow ¥
2 Min Allow %
=
(Wi L]
1005
1.0
0.9%0) - " 4 . . . sk
LB 0005 0.0l oIS 0,020 0025 03 0.035
Flowraie Siandardized & Corrected {m'/min}
Conzole Serial DHOT4E Comsole Maodel XC-37V




Meter Console Information

Certificate Mo, : E23-08069
Page :5ofb

Factors'Convershons

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Information

| Sn';:m" NC-572-V Std Temp | 293 K
| ok
| Crmme Stral. | ponig | | SAUmtE SERZ3AS025 SidPress | 760 | mm Hg
| Number Reference Mo, |
i; e || ey | | SSAR 758,24 Ki 0.386
| DGM Serial Calibration . oo
999 3 kC g
| Suambar 00003811 | | pr Gama | Console Leak Check | PASS
Calibrntion Dase 9.8.2021 Calibraison Relerence Mo SER23-0802E
Meter Pressure vs Flowrate
0040
|
0.035 |
A 0,030 l 0029 |
3 £ ous e r
il ot
= =5 | -
2g | = I
g | ? il
EE oms | s
&~ | -~
T oo | Go1l
0005
o000 — MR |
0.000 20,000 60,000 50.000 100,000
DGM Orifice AH (mm H20)
Consale Seral QROMME Cnemple Model: NC572-W

Cenificate No. : E23-08069

Page :bof6

Calibration Conditions

Console Model Number XC-572V Date Time (09/08/2023 'l;:f
Console Serial Number _ D30T048 Calibration Reference No. SEHL-0H02E
DGM Model Number SKISEX Reference Thermomeler DGICON
DG M Serial Number = Gon03811 Serinl Number 183169105
| Meter Box Madel Number | JENCO 765 KF
_M_ﬁt_:__ﬂ-m: Serinl Number JC EGA
Colsnlrlhrmn-mupl: Simubutor
Channel and Meter Bax Channel Temperature Reading { °C )
test point 180 [ 250 | 380 | 530 | 1490 | 2600 | 3700 | 4s2.0 | 5930 | g16.0 | 10380
| stack | 190 | 240 | 370 | 920 | 1480 | 2570 | 3700 | 410 | s30 8150 | 10380
Aux 190 | 230 | 370 | 920 | 1470 |
Probe 190 | 230 | 370 | 910 | 1480 |
Filter 90 | o | 3o | szo | wne |
Exit J' 2180 | 230 | 378 S |
Tolerance Range
Stack + 1.50%  Absolute Meter + JO0°C
Probe £ 30°C Exit £ 20%C
Filter £ 30°C




ertificate

Certificate No:
Date of issue :

Instrument de

ption
Instrument model

Control wnit serial no.
Instrument serial no. 1
ID no. er control no.

Manufacturer

Probe description
Probe model
Probe serial no.
Cusbomer name
Cusbomer address

Total pages of cartificabe : 2
Recelving no. H
Receiving date.,

Parameber of calibration

Condition of UUC,

Ambient condition he stabdizec

Calibration place

Calibration pracedure no, :

Date of callbration B

naslumuny

.

Standard Referencas (Table 1)

Standard

ation Ler

Certificate Mo.: G &60610

Certificate No.

Measured room conditions

Calibrration conditions

Gas Temperatur ' L

Calibration Results (Without adjustment) (Table 2)

Paramater of Standard

Remark 1 cmalfmol

Vendaor

A i afi P
F 0 rilfrmn Girt pressUn
Standard Mean of
Error
Values uuC

Due date

End of Report

_enmslumuny
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Instrument description  :
Instrument model

Control unit serial no.
Instrument serial no.

ID no. o control no. :
Manufacturer :
Probe description

Proba madal H
Probe serial no. H
Cusbomer name

Customar address

Total pages of certificate :
Recaiving no.
Receiving dabe.

Parameter of calibration :

Condition of UUC, :

Ambient condition :

Calibration place

Calibration procedure no. :

Date of calibration

Calibration Certificate

Certificate No:c
Date of issua :

LiAj
Testa SE B Co. K

ALYET AND EMGIME
BOMELKAL, SUKHUMVIT RO

20, LD,

Monosidie 50,14, 30

Tempe

Hurmddy 25 4+ 15 %A

31 8ol ) gk 10210

wnaslumuny

Standard References  (Table 1)

Standard

Dreygen ( 02 )
1)
12

O 170 M

Calibration Certificate

Certificate Mo.: G&6

Certificate No. Vendar Due date

Standard Mean of Uncertainty
Errar
Valwes [E1]= B3]
2.55 0,15
0.20
0.30
3.0

End of Report

enaslumuny
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List of Instruments Certification for Water Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
2 |Conductivity Meter Conductivity YSI Pro30 Technology Promotion Association 23CH1488 22 Nov 23 21 Nov 24 -
18K100976 (Thailand-Japan)




534/4 PATTANAKARN ROAD SOI' [

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
ANLUANG, SUAN
25 FAX.0-2719-9

TEL.O

NG BANGKOK 10250

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH1226
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(‘/) Saithip Meangmai

() Warakoern Lerngagtrakul

() Ponpan Paipim

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HA1G0019

UAE EFM.202/2564(EFM.pH.10/64)
Used item

26 September 2023

27 Seplember 2023
2309-0881WSC-4

United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(60 + 15) %

In - house method

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference malerial (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

2 October 2023

The Uncertainties are for a confidence probability of approximately 95%

riifica

£ the head of Corporate Se

not be reproduced other than in full, except with the

vipment Calibration and

naslumuny
A 0053073

Cert.No.: 23CH1226

Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Beard, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

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

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) K
pH mv mV pH
pH Meter 4.00 177.48 1776 4.01 0.058 2.00
S/N.: HA1G0019 7.00 0.00 0.2 7.00 0.058 . A 2.00
7.00 0.00 02 7.00 0.058 2.00
| 10.00 -177.48 -177.2 10.01 0.058 2.00
tondn
a 1182400
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

Cert.No.: 23CH1226
Page.: 30of 3

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOR RS TIE I E1703E
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0003

Calibration Results Cert.No.: 23CH1488

Function : pH Measurement Page.: 1 0f 3

Performing three buffers standard curve by using buffer nominal pH {4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage . . .
Calibration Buffer Solution Reading Reading pH measurement factor | Certlﬁcate Of Cahbratlon
(mv) () Kk Equipment : Conductivity Meter
pH Electrode 4.008 4.01 141.5 0.0079 200
SIN.: - 6.986 598 349 | oom 2.00 Manufacturer : e
6.986 7.00 -34.2 0.011 2.00 Madel : Pro 30
9.997 10.01 -205.7 0.0085 200 Serial No. 18K100076
Function : Temperature Measurement 1D No. : UAE EFM.071/2562(ENV.SCT.01/62)
(*) Without adjustment Condition As-Received: Used Item
This equipment was connected with Temperature Probe; Received Date : 21 November 2023
j MoselL: 3652 Calibration Date : 22 November 2023
- Serial No. : -
Dimension of probe; Reference : 2311-0721WSC-1
- Length : 103 mm Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
- Diameter : 16 mm 3 Soi Udomsuk 41, Sukhumvit Road,
- Immersion Depth : 90 mm Bangchak, Phrakhanong, Bangkok 10260
Ambient Temperature : (25 t 2.5) °c
Relative Humidity : (60 £ 15) %
Calibr-ation Standard UU(?* Error Uncertainty of | Coverage Calibration Procedure: In -house method
Paint Temperature Reading measurement factor - CP-CH6 by direct measurement
(°C) (°c) (°C) (°c) (£°C) k with certified reference material (CRM)
250 25.002 25.0 -0.002 0.13 2.00 - CP-CH8 by comparison wilth standard thermomater
300 30.004 30.0 -0.004 013 2.00
350 35.003 350 -0.003 0.13 2.00
Calibrated by : Warakorn Lerngagtrakul
Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Approved by :
factor k, providing a level of confidence of approximately 9% % Ap|
[\/{Salthxp Meangmai
-000- () Warakorn Lerngagtrakul

{ ) Ponpan Paipim
Issue Date : 27 November 2023

The Uncertainties are for a confidence probability of approximately 95%

uced other than in fullexcept with the prior written

es 3

: Equipment Calibration and Tesring Service

NI RIAIUAN lﬂﬂ’d"ﬁhlﬂ’l‘l]ﬂll
a 1182399 A 0061267
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Cert.No.: 23CH"1488

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. 10 No. Certificate No. Due date
1) Thermometer 1963878  130RC095 2311051 05 Sep 2024
2) Ref. Std. Thermometer 4982054 110RC044 231908 26 July 2024

- This Certification is fraceable to SI Throught Technology Promoticn Associalicn (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

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

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uS/em CPA Chem 913596 14 July 2024
12.880 mS/cm CPA Chem 913597 14 July 2024

- Control Conductivity calibration solution temperature by Water bath (25:0.1) °c
3. This certificate is valid only to the item calibrated on date and place of calibration
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 uS/cm

Conductivity Electrode Serial No.: 18L.100008

Cert.No.: 23CH1488

Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : __PRO 30 COND-T__
- Serial No. : 18L100008
Dimension of probe;
- Length : 7 mm
- Diameter : 24 mm
- Immersion Depth 95 mm
Calibration Standard uuct Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
c o ° o °
(C) (C) (<) (c) (£ C) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.002 35.0 -0.002 013 2.00

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 pS/cm 1393 uS/cm 1413 pS/em 9.2 uS/em 2.00
12.880 mS/ecm 12.36 mS/icm 12.42 mS/em 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

N3 RIATUARN
21191350

Remark : - 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 of approximately 95 %.

-00o-

tBNAS LAY
21191349

AU
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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 23-TPM-339 14 Jul 23 13 Jul 24 -
TEX040014 Co.,Ltd.
2 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 23-TPM-342 14 Jul 23 13 Jul 24 -
TEX040017 Co.,Ltd.
3 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 23-TPM-334 14 Jul 23 13 Jul 24 -
TEX040009 Co. Ltd.
4 [Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 23-TPM-341 14 Jul 23 13 Jul 24 .
TEX040016 Co.,Ltd.
5 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 23-TPM-338 14 Jul 23 13 Jul 24 -
TEX040013 Co.,Ltd.
6 |Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 23-TPM-343 14 Jul 23 13 Jul 24 -
TEX040018 Co.,Ltd.
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List of Instruments Certification for Air & Noise Quality Analysis

No.

Instrument/Equipment

Parameter

Manufacturer

Model/Serial No.

Calibrator

Certification

No.

Date of

Calibration

Due date of

Calibration

Remark

Workplace

1

Primary Flow Calibrator

Calibrate personal pump

TSlInc

4146
41462317052

Innovative Instrument

Co., Ltd.

23-AFM-122

26 May 23

25 May 24

Aneroid Barometer

Total Dust
Respirable Dust
Zinc Oxide Fume
Chromium Fume
Sodium Hydroxide
Sulphuric Acid
Chromium Fume
Sodium Hydroxide
Phosphoric acid
Hydrochloric Acid
Oil Mist

Toluene

Xylene

Acetone

Chromium

Barigo, Germany

Technology Promotion Association

(Thailand-Japan)

23P1858

2 Jun 23

1 Jun 24

Digital Thermo - Hygrometer

Total Dust
Respirable Dust
Zinc Oxide Fume
Chromium Fume
Sodium Hydroxide
Sulphuric Acid
Chromium Fume
Sodium Hydroxide
Phosphoric acid

Hydrochloric Acid

Digicon

TH-02

395034176

Technology Promotion Association

(Thailand-Japan)

23H1100

24 May 23

23 May 24




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
Oil Mist
Toluene
Xylene
Acetone
Chromium
4 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
5 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-178 7 Aug 23 6 Aug 24 -
143224 Co.,Ltd.
6 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-180 7 Aug 23 6 Aug 24 -
143226 Co.,Ltd.
7 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-183 7 Aug 23 6 Aug 24 -
143229 Co.,Ltd.
8 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-184 7 Aug 23 6 Aug 24 -
143230 Co.,Ltd.
9 |Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24061 18 Jan 24 17 Jan 25 -
00709670
10 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24100 29 Jan 24 28 Jan 25 -
00558212
11 [Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23151 9 May 23 8 May 24 -
00901739
12 [Sound Level Meter LAqu hrsr Lamax Rion, Japan NL-62 Sithiporn Associates Co., Ltd. ACL23183 8 Jun 23 7 Jun 24 -
00511776
13 |Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23147 9 May 23 8 May 24 -
01010781
14 [Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24054 18 Jan 24 17 Jan 25 -
00409109




INNOVATIVE INSTRUMENT CALIBRATION LAB
A RUMENT CO D, HEAD OFFICT
W MO | 01 Sl TINAKORN 11 AMBON BANG KAEQ
IPHOE BANG PHLI SAMUT PRAKAN PROVINCE 1 ) THAILAND
(&GM0-21 il A GOI-2116-T7 140

Customer

Mame

A "
\idress

Certificate of Calibration

UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,

Certificate No :

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement ltem
Manufacturer

Model

Serial Number

1D

Location of Calibratic
Calibration Environ
Femperature
Humidity

Barometric Pressure
Received Date

Calibration Date

Calibration Procedure

Primary Flow Calibratos
'Sl

4146

317

41462317052

i LAB 4 AIR VELOCITY METER
ment and Details
23°( 3 ([

55 %RH + 20 %RH
1013 hPa £+ 10 hPa
18 May 2023

26 May 2023

In-house method CP-AFM-01 by Comparison

Sensor Model

Sensor Serial Number

technique with Standard Primary Flow Ca
] )

Request No :

23-AFM-122

Req-2023-1071

ilibrator

Reference

Standard Muodel

Serial Number Traceble

Due Calibration

Air Flow Meter

Gilibrator 3 Standard flow

19031011003 Sensidyne

15 June 2023

l'emperat

ure meter GT 11

12000077 Qreborn

27 February 2024

Pressure meter

CPG2400

41000KDU/65 1882

PA

7 November 2023

Traceability :

This Certificate is traceable to S1 Unit through Sensidyne A2LA Accreditation No. 3943.01

Note :

I'he reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor

approximately 95 %o

Calibration By :

The res

Service Calibration Engineer

¥ 10 the em

ated, The certificate shall not be reproduced except in full, without written approv

1
nagvitive nst 'II1'|\%1 o, Lid u
Fr ?ﬂR-AF&gﬂﬁﬂ s5Ue 'nﬂlglylﬂ

k =2, providing a leve

Approved By :

-

Issue Date :

of the 1

] of confidence

alibration Engineer Supervisor

26 May 2023
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
TN OVATIVE |

7139 MOO 13, SO SUNTINAKORN 1] TAMBON BANGKAED, = S|l W _‘Ssvoumeny aw vvee | 285 Nabonal Accrediiaiian Gean

i BuTunthd Busvyuuas $ia ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND — ST
CALIBRATION LABDAATORY
TEL: (66)0-2]1 16-5860-1 FAX: (66)0-2116-7140 AC-2961
Page 2/2

Certificate No : 23-AFM-122

Request No : Reg-2023-1071

Result of Calibration :

Temperature Pressure STD uuc Error Uncertainty
(') (kPa) (L/min) (L/min) (L/min) (L/min)
24.80 100,70 0.020 0.021 0.001 0.001
24.80 100.70 0.050 0.050 0.000 0.003
24.80 100.70 0.101 0.098 -0.003 0.003
25.50 100.70 0.202 0.196 -0.006 0.006
25.70 100,60 0.506 0.491 -0.015 0.007
24.70 100.60 1.001 0.982 0,019 0014
24.30 100.60 1.701 1.680 -0.021 0.024
24.40 1040.60 2,010 1.981 -0.029 0.028
25.00 100.90 3.004 2.966 -0.038 0,042
26.60 100.90 4.002 3.955 -0.047 0.055
26.70 100.90 5.006 4,952 -0.054 0.069
Note STD : Standard UUC : Unit Under Calibration

- UUC Reference Condition : At atmospheric pressure and room temperature condition

- Flow Rate was corrected for non-standard operating condition by using equation :

Pret Timeas
Qmeas = Qrer X 5 X

ref Tref
where Q= Flow Rate ' = Absolute Pressure T = Absolute Temperature
Meas = Measurement Condition ref = Standard Condition

* Indicates non accredited

End of Certificate

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Inny vﬁﬂ%ﬁ u
FM-?(JG-AF!}- 1 Rev.00 Issue date 3}’ Q



L Y )
‘.Q“Q___//""/_,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) e
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ﬂm& 70
T
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %777~ )
TEL. 0-2717-3000-24 FAX. 0-2719-9484 b NSG-TIBLTIS 17025
CALIBRATION 0008

Certificate of Calibration ~ cefieats ho.: 2sm1acs

Equipment : Aneroid Barometer
Maniifastioner: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : i Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D No.: UAE.ANV.124/2550

Condition As-Received: Used Item

Received Date: 26 May 2023
Calibration Date: 02 June 2023
Reference: 2305-0919WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: ( 23 * 2 ) °c

a1 i Ud K kh i
Relative Humidity: (50 £ 15 ) % Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure
Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0084-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer,
4.This result of calibration instrument was in absolute pressure.
5.This instrument was used clean air as pressure media.
6.The certificate is valid only to the item calibrated on date and place of calibration,
7.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 08 June 2023 [ 1

[ ]Sura Suwannasri

W\ttapﬂl Panurach

nansluemuna
B 0316958
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Cert.No.: 23P1858
Page: 2 of 2

Result of calibration:- Without adjustment Range : 960 hPa 1o 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (hPa) 959,93 | 970.47 | 981.93 | 991.32 | 1002.29 | 1011.64 | 1021.14 | 1032.30
UUGC* Indication (hPa) 960.0 870.0 980.0 890.0 1000.0 | 1010.0 | 1020.0 | 1020.0
Error (hPa) 0.0v7 -0.47 -1.83 -1.32 -2.29 -1.64 -1.14 -2.20

Decreasing Pressure

Applied Pressure (hPa) 1032.30 | 1021.44 | 1011.67 | 1002.36 | 992.35 | 981.94 | 970.49 | 959.94
UUC® Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 990.0 980.0 970.0 8960.0
Error (hPa) -2.30 -1.44 -1.67 -2.36 -2.35 -1.94 -0.49 0.06

The uncertainty of measurement was + 0.30 hPa
* UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

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

-000-
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Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

= O
NSC-TISI-TIS1T025
CALIBRATION 0008

TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 23H1100

Certificate of Calibration fags: 1r

Digital Therme-Hygrometer
This certificate may not be reproduced other than in full,

Digicon

except with the prior written approval of the head of
TH-02 Corporate Services 3: Equipment Calibration and Testing Services.
395034176

UAE.EFM.183/2565
Used Item
18 May 2023

22 May 2023
to 24 May 2023

2305-0641WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd,
(L35 £ 3% 9
(50 + 20 ) % 81 Seci Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-HO3 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

1) Chilled Mirror Hygrometer

Instrument Model Serial No. Certificate No. Due Date
Dew Master 44730 20563A 14 Jun 2023
1521 ASA339 2211251 12 Oct 2023

2) Handheld Thermometer With Sensor

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the International System of Unit maintained through:-

-Mational Institute of Standards and Technology (NIST) , The United States of America

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Kraipop Onrat
25 May 2023

Approved Signatory :
[/] Chakrit Waewwanjua

[ ]Pornthippa Tameyakul

[ ]Viporn Tantiyawutt

nansluemuny
B (0314978
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Result of Calibration:- Without Adjustment

Humidity Measurement

Function:

Reference Standard uuc*

Temperature Humidity Reading
("C) (%R.H.) (%R.H.)
25.0 40.1 42
25.0 50.1 52
250 60.0 61
250 70.2 69

Result of Calibration:- Without Adjustment

Function: Temperature Measurement

Standard uuc*
Temperature Reading
(°C) (°C)
20,014 20.4
25.022 25.6
30.033 30.2
40.000 40.0

UUC* : Unit Under Calibration

Cert. No.: 23H1100

Page.: 2 of 2
Uncertainty
Error of Measurement
(%R.H.) (t%R.H.)
1.8 1.3
1.8 1.6
1.0 1.6
-1.2 1.6
Uncertainty
Error of Measurement
(°C) (+°C)
0.386 0.42
0.578 0.42
0.167 042
0.000 0.42

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

nasluemuA
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* ledizates non accredited
Ewd of Certificate

Th ossins sckmed ey 0o e sl T v sl s b reperhenl ey om Bl wichoms wrmss ol o/ bamcevasae b

tonarsluauny

SITHIPORN ASSOCIATES CO., LTD. oy
CALIBRATION LABORATORY

1 Feorthom Rocd, Bas

Tk 65 3423 34 Emall oo,

Cert, N - ACL24061

Pages @ 1ofH
. . =
Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RIOH

Mode = HL-42 / Micgophome LC-52 ¢ Preamplifier NH-24

Serial Mo,z OOTORETO ! 1BASE] Sz

1D Ma.: UAEEFM.IZZ256

Condition As Fownd : G

Custamer ; LINITED ANALYST AND ENGINEERING CONSULTANT {UAE)
H1 500 UDOMSUE 4], SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
PHEAKHANONG IRSTRICT, BANGKOK 10260
THAILAND,

Laocatian : >

Ambient Temperaturs ; [230+£3) 7

Pressure : [y &3 ) kP2

Relative Humidity : I 500 & 20 } L]

Recedved Daie ¢ 21 DECEMBER 2023

Callbration Date : 1E-19 JANUARY 304

Date of Isue © I JANUARY 2004

Calibrated by = Nothakom Fisstpaisss
Approved by :

This catificaale i mesad i accondange with the requirements of [SOVIEC 1 MI2S sandand, may no b reproduced
other than in fisll, except with the prior writien spproval of the heed of Calibration 1aboestery,

Lanm's‘himqu

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45V Srinthom koo trarry, Borgph,
Tol 486 243185 Bl colbromnned Ll

SITHIPORN
s, 1700 Thatkond associate

LT TS
CamRITIoN pYs

Cert. Mo, ¢ ACL24061
Job Mo, VOSTACHAY

: Fages  © lnl8
Calibration Procedare : CP-AC-0

Calibration Method =

Thits equipment was calibrated by follow en [EC-61672-3 (201 3) Stnderd for somd kevel meser {SLM],

Tha: SLM b tests o Accustical and Electrical signal tests of frequency welghting with Ancchie chamber and Reference
Stecdand [mesrumienss.

For vests resulls of each ilems were made by observition of cach Instnuments display snd slse with SLM's display.

Condition of this resalt of calibration :
L. Befierence St [nestruments

Lnstramsnt Diended Seriul Mo, Crt, Mn, True Diate
Wavefarms Omonmior 332104 BYLROL TG EF-0009-23 07-FEB-24
Waveform Genormsor jasng MYS1I02742 EP-0i1-23 IF-FEB-24
Digital Mulrimetc 334614 MY5I2206104 EEL.BF 300266 13-FEB-24
Dugial Multieie IAE1A MY EEL.BF 130066 | 3-FEB-24
Digital bultimmeter 338R1A MY E024273 EEL.BP 30266  14-FEB-24
Progrenmahle Attermator MAT-1070 B2100114 EF-0011-23
Condenser Microphoss 4150 2977900 AA-101-23
Mescaring Asphificr HA-2EAL IS5 AA-BHIE-23

2. This result of ealibearion was fund accuraty as shown on daie and place of calitention for this callbemed ilvm by,
3, This cerfificate is traceable (0 the mntzrationsl system of unll marmstained &l

3.1 National Enstituiz of Metrology {Thailand),
3.2 Thailend Instinue of Scientific and Technalogical Research (TISTR].

i
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SITHIPORN ASSOCIATES CO,, LTD.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

CALBPATIONLABORATORY SITHIPORN, SITHIPORN,
4| Sirirti i, Mok, 10700 Trelond ssoclate -4 Sirinthom Rood Eongouene, Bongriud, Bongka, i 1550ciate
Pl +55. 2498 B19 T TS I8 TR Tl 480 2423 230 Ermoill : palibromiongiaithiphomeer NRCTIN-TS NS
A BRAT M CALLATAIM 3T
Cert, No. : ACL24061 Cert. No. 1 ACLZE061
dob No.  : VCGETACOOM Job Mo, VICETACHRE
Pages  : 3afd Pages dof8
Summury of Messarement Hesull © Hesuit of calibralion ;-
L. Albselute sensitivity
- e | e s | v oy
B ad Aositle Sigial Vale Theviaticn: Limit
memrrirement ) (B ) {dn) {am) (B )
1. ALt sty 02 Wi 939 (53.98) [ I 03
2. Séll-gmmensed noise 0.2 YA,
3, Acouslical signal tests. ul;'::l::mr} weightings — - L BeiF-generaied molse
- L1 Mormal iesi
1000 FHi %] L4
A0} H [X] (%] Measured Vabue
d. Eleotrical signal 1ests of frogaeney weightings ()
For 11} Bz o 4 kHz .3 0.6 HA
[For = 4 kdlz w0 1) kHz .3 w7 E Yy
s DR = = 1.2 The microphane of the sound heved encter wir rophacad by eloctrical signed inpar device.
5, Frequiney i fime woighlisga ot | Kz e [E] Pesquesioy M e
. Loy - term shabiliny L1 .l Weighting Ly
7, Leved Rinearily un ihe reference lrvel mnge 2 [E} A - weight 124
B. Level lirwarity inchoding the level mege control [E} [ C- weight 18:2
U, T biest respanie 02 ot Flat 239
11, Peak € somed level [F] 0,15
11, {rvesioed indication 0.2 025 4. Azoustical sigual ity of froquaney weightings
12, High level siakillity ml wl Pdeter free-field nevustic reponss al a lovol of 84 dB
Frequency Dexution from varioes frequenty wighting response curve (dB)
(el Flat Coweight | A-weigha gk,
Limits
125 [T 140 o £ 1.5
10K /5] L1 1 £1.0
[ 1 i1 EX) 5,0
' '
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LT
CALIBRATION LABORATORY SITHIPORN | CALIBRATION LABORATORY SITHIPORN)
G5 Bnthomn Rood, Bonghumi, Bangeked Barghok, (0700 1 Sspclate AR A8 Srinthorn Rood. Bongioumn, Borgpha e, KOO0 associate
Tl 406 2432 8331 Emioil: cobmen et e mm;:z Tol #66 2433 BEN Emil - olbrcion gk thih iy :.T.Tnﬁ..::
Cent, No. 1 ACLI4061 Cert. Ni ¢ ACL2406]
Jub Ne. ; VOETACHIM Jdab Mo, ¢ VOSTACTIOR
Pages @ SofE Puge @ GofR
4. Edecerical sigual tests of froquency weightings 7. Level linearity i thi reference bevel rasge
Weaghting nevwork response with relative m | kFz
Fregeesncy Deviation from vaniows freguescy weighiing resposss carve (i) -'L":CW Feleasured Dovisted | Acesplanee
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A - weighi [ ol [ e ' 0 25 L £ i
b

i



1809
Rectangle


1809
Rectangle


1809
Rectangle


1809
Rectangle



SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

—1

SITHIPORN

s, Borgriud, Banghok, i

Cert. No. 1 ACLZ4061
Jeb Ne.  VOSTACTIE
Pages  : Tof8

H. Level lincarity inchuding the bevel range eontrol

Anticipmed | Musared Dreviaied Accepunce

| Raige Walue Walue Value Lirmits
1 i | (B} (i3] [dB )
Aur | po X G40 | oo 11

. Tone hursi respanse

Ve Totw burst Mewared Deviated | Accepanze
duration, Th Cyely W e Value Wb Lirmis
Weighting B (48} (48] (4R )
i 100 10BD g
Fail Ll 1iT.0 1174 0
Hik 1340 1341 L}
Slow 2 B 1080 RO [i)
2[H) B0 1278 1276 L]
125 1 900 g9 .1
SEL 2 B 108.00 1080 on |
L 200 M 128,00 1280 o
1. Peak  sound level
Nurmber of cycle Muasured Dievimted | Acceplance
In Value Value, Lepeak Valug i
szst signal { ol ¥ (B § (4R} {dB ]
Confinuous 1330 3.0 (11} +3.0
Cine 1364 | 1354 1.0 0
Wamber of eycle Anticipased Mdeosared “Deviarsd Acceptanss
In Value Valug Vidhae Lirsits
st sigmal L dA ) |l (dB ) (dB )
Comtinuces 30| s i =20
Posstive half cyole 135.4 .-|3,‘-.,1 02 =20
Mugalive half cycle 135.4 1352 12 =0
'
1]

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

& o ngaurmna Songaiud Bangiok, 1
RSO

S5ITHIPORN

Cert. Now @ ACLI4061
dob Mo = VOBTACEIY

Pagez  : BolB
1, Orverinsd Indication
Megsuinad value { dB | Devimed Accepaantz
Positive WNugaiine Walue Lirmsits
ome-habf cyele | one-half cyels [ dB b LR )
895 e w [ as
12 High leved stabdliny
lay | SLM Display Devimed Averptance
Frequency at final Value Limmits
‘Wirighting (4B [di} R )
A - weight 1370 [ Al -1 203

The repamed unceaingy = based on o sandard uncerismey mulliplied by coversge facior k = 2

ar dry valug following caloalaticn prenviding a lavel of confidence of npproximaely 95 %

End of Calibiraries Cortificate

SITHIPORN ASSOCIATES CO., LTD.
CALIERATION LABORATORY

Equipment :

Manufacturer :
Mosdel ;

Serfal Na.:

13 Ko

Condition As Foun

Customer :

Lecation ;
Amblent Temperat
Pressmre =
Relutive Humidity

Received Date :
Calibration Dute :

Date of lssue ;

Tk cortifica

ather than in full, exce

el in accordmnce with the requil

. P,
Lo E
SITHIPORN  Jacmmk et

e oo
v

Cart, Ne, : ACLIM
Pages ¢ laold

Calibration Certificate

B
RIOn
ML42 7 Mitrophona LC-52 ¢ Preampidificr NH-24
DOASB21ZS 157973 48067

UAEEFM, (847558

EL METER

d: GO0

URITED ANALYST AND ENGINEERIRG CONSULTANT (UAEY
B1 SO UDOMS UK 41, SUEHUMVIT ROAT:.

BAMGUHAK SUB-TMSTRECT,

PHEAKHANUNG INSTRICT, BANGEOK 10260

THAILAND,
mre : { 3300 £3 ) %G
{ 10013 &3} kPs
- { 500 20 ) L

1% JANUARY 2024
F-30 JANUARY 24
0 FERRUARY 004

Calibrated by @ Matiak

Approved by @

it of ISOVIEC TR0ES st

ol by myprochscad

hesd of Cal

ot with the prior wrinen sppoval

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHI P_O RN

iphamoem LT T
CALBRATION Bt

Cert. N s ACL24100
Jab Mo, VOATACMST
Pages  : 2008

Calibration Procedure : CP-AC-0E

Calibration Method :

This exuipitient v calibrated by Follow on IEC-81672-3 (2003) Stamdard for sound level meser {S104)
T
i

e KL had bests fo Aooestical sad Elecirical ségeal et of requency weighting with Anechaic chamber and Reference

el Insirments.

For izt psailts of each items were made by observation of each Instruments display and also with SLM's display.

Candition of this result of calibration ;
| Reference Standard Bstnusenis

Instrumens Wl Surial Na, Lert. Mo, Truie Trase
Weveform Cieseralog 332004 MY4E0L 7076 EF-0009-23 07-FEB-24
Wirvilirm Gemerator 335118 MY3 a2 EF-0010-23 07-FEB-24
Dhigital Muktimeter A361A MY SI2004 EEL.BPF MMI266  15-FEB-24
Diigitn] Msimeter AB461A MYS322007%6  EEL HP 160266  13-FER-24
Hgital Malsimener EEEAEN MY SM24273 E P 310265
Frogrammable Avenumoe MAT-L070 G211 14 EF-044]1-23

Condenser Microphone 4180 2077900 AA-1001-23 14-FER-24
B easuring Amplifier NA-42EAL 3ASH4SS AA-SH2-23 14-FER-24

i result of calibeation was found necerste s shown om die snd plans of calibration for this calibraied Fem anly,

censficaic & o the inernational sysieen of mis mainimined ot

af Mutrofogry (Thailand).
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

S5ITHIPORN SITHIPORN,
A5-4E Srinmrom food Basgburmmn, Bangaiud, Rangeck 0700 Thationd associates rinthem Anad, Rargbumng, Bongpad, Rangiok, K700 Thaliond assDClates
Fon. #8293 829 Emad | coltraticngiaiphor.c o ] T+ 2435 B Inasl e brohinnieHpromenm MILTIS-TE 105
CAREATON DIk i
Cert. N, ¢ ACLIA100 Cert Mo, 1 ACLIIM
Job Mo, VOFTACDOST Jab No, i VCETAOKST
Fages 1 3ofd Pages dold
Sammary of Measurcment esabt ;. Hesuit of calibration ;.
1, Absalute semsitivity
X =
i Uncortaimty Madmumrpermitted Reference Measured Ancepmane
rameter Wby umcerininty of Aroustic Sigeal Value Devvintion Limit
. i viperi AR B {48 ) [dB b (dn)
1. Absoluie sesstivity 02 MA 20,5 (53.98) 939 o0 )
. Self-generaied nokse 02 A
3. Accustical signal 1esis of fi ¥ i phings
= = ::WUMI 5 1, Belf-generated noise
04 2.1 Normal wesi
1000 Hz. [X] i
000 Hz 03 (& BN )
4. Eleciriesl sigeal 1esis of froquency weightings L)
Fur 10 Hie jo-4 kHz 0.3 0.6 5
For = 4 kiiz o 10 kHz 0.3 T 5 i
22 The s i i
o TG S AT . = & snicropbens of (he sound Jevel meter was reploced by elecines] stgoal inpm device.
5. Frequency and time wekghtings @ 1 kHz 02 a2 Fonpy e
. Lomsg - term stabillity 1 wl Weighring (dB 1
7. Level Binearity an the reflerence levil range (1% K] A - weight 134
8, Level Beearlty Inclodieg the kvel mege control 1% [iK] € - weight w3
0, Torwg buarst respanse L 03 L =]
10. Peak © oo level 0z 035
11, Crvertoad indication nz @35 3, Acowstical signal tests of frequency welghiings
12, High level siability 1 ol Meter free-field apoustic response o a level af 34 dB
Froquency Doerviation from verious. freqaency welghting response carve [48)
{Hz) ArCEpE
Flat C-wesght Acweight o
Limis
115 0.z 02 02 =]
o0 04 o0 1] & Lo
] 14 1.1 1.1 =5.0
' '
1] lﬂﬂﬂ"ﬁﬁi iﬂﬁ
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIERATION LABORATORY SITHIPORN
a5k a5 Srietham Brod, Barghumn Bangpud, Barghok 10700 Thakond assoclates 454 Snthom Rooa, Bongbumed Bangphsc BonginE, 1700 Thaknd associates
Tl +53 » Enail: coRrotiongRskipham.oom EC-TETE LTS Tol +30 3473 233 Bt ; oolorotonglsithiphom.oom MR THS-TH 88
CRLBRATION M CALBATION T8

Cert. Ne. : ACLI4100
ol Mo 1 VOSTACST

Pages 1 2af%
4, Edertrical signal tests of Frequency welghiings
Wisighling network response widh relative 1w 1 kHz
Fregaescy Dexviation from various freguency weaghiing respoase curve (dH)

{Hz} . Airpmnce
Flai Coaeaght A-weght e
L] an an on W20
125 [ ol 0 +1.3
n an on o0 +1.5
S an 1 ) .5
1000 an L] LX) Al
Ol i 0.1 0o 20
4000 o0 0.0 no 30
0 o0 (L] [ 4] 250

5. Frequescy and fme weightings o 1| kliz
5.1 Froquency weaghtings at | ki

Amacipaiod | Measured

Deviaied Arcepmres

Pregiency Vahe Walue Ve Limits
Wighting 1dB y {4dB ) LdR b (dB )
A - weight 240 L g L
C - weight adl] w0 (] +0.2

Fa i .0 o +112

4.2 Timne weighting o | KH

Anncipard Mensueed

Deevned Azt

Feoquancy Value Value Valug Limits
Wighting (dB | (R i) {di )
Fast .0 .0 L £ 01
Slow Ll Ll ol +0
Leg 4.0 4.0 ai el

fi. Long - term stabllisy

LM Disply | SLM Diplay

Dieviated Acosprance

Frequency al initial al final WVl Limits

Weghting (dh) [dB Y (4B ) 148}

A - weight 540 940 [ L& b
&

Cert. Ne. © ACLIS N
Job Np. @ VO ACHST

Pages : Bol8
- Lind linearity an the refierence bevel rusge
Asticipated Beasured Dhevimeed Avcepiance
Walus Vg Valu Limiis
4 dB ) idB ) (dm) CdB
1174 137.0 oo £ 1,1
1366 360 00 1l
1350 | 350 04 2Ll
1340 1340 [ all
1330 1330 (5] |
1320 13240 0 |
E1E) 134 0 + 1.1
1200 1294 [0 1.1
1340 1240 ug %L1
15 11940 oo =11
140 1140 L) ER ]
1080 L] L] 211
T0RLI 1040 A 2 1.1
S0 wli il = 1.0
S0 M0 ALk = |1
an0 B ) 81,1
540 B0 L kL
00 o0 o ill
T 40 ) 6Ll
9.0 0 L] e 11
G410 A0 LIk w11
S oA o & 10
540 M0 L & 1.1
4 490 on + 1.1
a0 o on & 1.1
a0 10 on 1.i
0 Mo on £1.1
] 3.1 ol £ 1.1
20 291 0.l £1.1
250 P ) 0.2 £0,1
7 273 0.2 +1.1
260 263 03 i
230 253 (%] .

£ 1,
"~
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SITHIPORN ASSOCIATES CO. LTD.

CALIBRATION LABORATORY SITHIPORN
514511 Srinthom Roocd, Bangbumnu Bongpéud, Bangio 0700 Thokona associates
Tal 2423 N Ermnail; po¥ntiongsthiphom.oom WICTEETIS 1TRE

Cert. Mo ACLZHN0
Jak Mo, VOFTACMST

SITHIPORMN ASSQCIATES CO,, LTD.
CALIERATION LABORATORY

A5+ 4B Srintronm Food Bangbumi, Bongpki Bangok, K700 Thalknd as
Tol -08 3433 8231 Emall  colbrationd@ehtiphormoom

SITHIPQRN;

cilates

WRC AR TR
[

Cert. Mo 2 ACLZ4100
Job Mo, s VOETACTHET

Fages  Tof8 Pages - Bofd
& Levid linwarity inchuding the level range contral
11 Overbead Indicstion
Anticipmed | Measured Dhsviatisl Acoupisnes
Range Value Value Walue Limite Messsred value | 4B | [eviated Arcepnnze
(dB} PdE) {dB) [dB ) Fusitive Megative Valm Lirsies
Al 24,0 S0 0 +1.1 one-hadf cycle | one-half eycle {dR ) LR )
BT 857 04 +13
B, Tome bars) response
Til f . "
ims TDﬂ.\-Jm Amtickpaied Beasured Bevisal | Acceptance 12, High feved stabiliy
diifatisi, Th Cyelg Value b Value Lisiis
e, e Lim) LaB) LdR) (o) LdR) LM Dusplay | SLM Dhsplay Devaned Avcepanoe
0.2 I 101 078 0l 1550 [ r— o a ik S5
min, Amiis
Fast 1 B . ni.o 140 Lo:25 Weighti
00 0] 134.0 140 i1 +10 - (o) L) =
= 2 5 1080 o [ 1350 b LR L i
20k BOG 127.6 1376 4 +1.40
025 1 9.0 B0 0.1 1.5;-50
SEL 1 E 841 TR0 00 1025
204 B0
1280 138.1 a1 410 The reperted uncertamty i based om a standard uncersinty multphied by coverage fetor k =2
ar vy wailue following calowltion providing s livel of confidence of appeocimate|y 95 %
M. Feak O seund bevel
Hu promrs = == Devined FyT— End of Calibratien Certificate _
in Value Value, Lepeak Wadue Limits
test signal 1dE} LB} (dB ] il
Confinuous 1334 133.0 0.0 aln
o 1364 135,98 A5 =10
HNumber of cycle Anigzipaed Meusizred Dheviated Acvepiance
in Wailue Walue Value Limiis
tizs vignad {dB IdB ) fdi ) L}
Confinuous 1330 1330 oy .0
Positive half cycle 1354 135.2 92 2,0
Hegalive balf cydlo 1354 135.2 0z =0
' '
- " —
SITHIPORN; SITHIPORN ASSOCIATES CO,LTI
SITHIPORN ASSOCIATES CO.LTD, sssociates CALIBRATION LABORATORY
T
CALIBRATION LABORATORY Continuation of Calibration Certificate
Corl. Ko, : AULIIIS1
45545111 Sidhe hom Rl Bergtuma, Besgelud Banghok MIT00 THAILAMD. MEC-TISNTIS 17005 Juh Ne.  : VOBRACMEY
Tell-J435-8800 Fan0-2433-1670 o-maslacal b Biip weom Pages © 1ofB
Cart, Mo, : ACLIII51 Callbration Procedure : CP-AC-B1
Pages 1 1l
- . .
Calibration Certificate i e
Equipmeni : ks equipemen was calihrated by beised on 16C-61672-2 (240 wdard for sound| psier (LM,
Ma s The SLM kad tests 1o Acoustical and Electrical sigial tests o gic chammibar ani Relimo:
Meoded = Stamdard nstruments,
Serial Mot For sesis resulis of sach fiems were made by ohservaticn of ¢
1D New:
% Candition of this rosakt of enlibration :
I Refermes Stamdard btrumerss -
M ' Waweform Gemeraior 12104 MY4S017076
Waveliorm Geseralur ns18 MY52I0T42
Castomer : UNITED AMALYST AND ENGENEERING COR: Digital Mltimes 334814 MY I
A1 S0 UBOMSUK 41, SUKHUMVIT ROAD, Digisl Miulmeser LA MY 76
BANGUHAK SUB-DISTRICT, m Wultimerr RIETTEY MY RK42TE
ﬁi&munmumsmn. BARGEOE 10260 o - i alibiin
) Condenser Micrapionc Als0 TN
Messaring Ampicfiee HAAZEAL ]
Lacathan = x -
wm’ (13043} C 2, This rewelt o ealibration was found accumie 53 shewn on date s place of calib
Pressire § (10,3 23 § kFa O i i minaimed a :
B . Th traceahile o the of at:
Relative Humbdity : {400 20 } % s T X i —
3.1 National Bt of Metredogy [TRailend).
o + 05 BLAY 2023 12 Thallend Institute of Scientific and
Calibsration Date : IR MAY
Deate of Tssue : 10 MAY 20235
Calibrated by =
Approved by

This centifcae i issued in secondance with the repiirements of ISOMEC 17005 standsd, may nol be reproduced
ather tham i full, except with e prior writlen spproval of de hesd of Callbration Laboratory.

wnanslumunu

QFTEL T 0004
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
HERDETE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, ¢ ACLIIIST
Job Me. @ VOSACIHEY

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

Pages : 3of§
Summary of Megsaroment Resslt ©
Mlﬂ“—pﬂ'ﬂlﬁ
Paramster wncertunty of
reient (dB)
1. Alraoliate o MA
1 Self e nolse I A
%, Acoustical signi sests of freqeency weightings
125 Hz + 3
1000 He WV 03
000 it v a3
4. Elecrica al neits ol frog
For 10 Hz 1o 4 kilz s 2 03
Fer > 4 kil 0 10kHz v 03
For > 10 kHz bo 20 kHz v 03
. Frequency and time weightings ot | kFi: v 02
M—m o 1
7. Lavel e the referenes level ange ¥ 02
8, Level lnearity including the Jevel range conired v 02
4, Tone brarat v
10, Peak € st level W =
11, Dverboed indication il 025
12. Hiigh hovel mabillty 0.1
Moz : Pass/Fail evabation forench parameter,
will b considered together froim the acoeptance limit and il uneertuinty of mEasureEment.

R Lanms‘lximuﬁ

associat ] POV
U CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cere. Mo, | ACLINS)
Job No. 1 VOSSACHSI
FPages 5 dof8
Besult of eulibration ;.
1. Absalute sensifivity
Referoase
(B ) a8
3.9 53.08) 040 [
2. Sell-genernted moise
21 Nt het
Messured Value
(B}
1458
2.2 The microplone of the sound bevel meter wis replaced by clecinical dgnal i
Froguency Memared valug
Welghting (am)
A - weight 111
C - wuight 159
Flat 238
i nmﬂl]w-tim-_w
Meter free-fiedd neoustic respanse ul a livel
Frequeney Dheviation from vaslous LLIE]
(Hz)
Fis Comight
Limis
125 LS 04 LKl = L0
1000 03 0.3 03 Y]
8000 [ [ 0.9 +13,-238
R onanslupuny

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
REEEEIALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerk. Mo, 1 ACLZNS
Jab Mo, : VOGRACTHISS
Fages @ Sofdl
4. Edectrical signal bests of frequency weighdings
Weighting network response with relative in 1 kHz.

Fropesay Treviation from varioms eurve {dE)
{He) i o
63 01 42
135 [ 1.1
250 o L] [
400 an L] o
i) an -1 0.0
2000 (1] 04 i1 +
00 an (] i +14
RO .1 Y] 0l + 15, =2
00 i1 12 -L1 + 1.5, ~15
5, Froquency and time weightings af | kHz
£.1 Frequency weightings af | [51E)
Anticipatsd Measured Dhviantesd
Frequency Valoe Value Wl
Weighting [y [dB ) i
A - weight 94,01 G
© - weight 84,00 4.1
Flm .0
2 Time weighting st | kilz
Anticipated Adcepante
Fraquency Ve Value Lmits
Weighting (an) (dB } (dB ) (B }
Fust 940 4.0 [T 01
Show 540 8,1 [T £l
Log 940 a1 0.1 0l
. Long - term stability
SLM Display [ SLM Display | - Dievimsed Aoceplance
Frequency ai initial i flnal Value Linsins
Weighiing LdB ) (R} (dn} (4R
A - weight [ 9. 0.l 0,1
.
wnanslumunu
OF-TS1 BH-H-006

SITHIPORN; SITHIFORN ASSOCIATES COLTD.
EEERRAERS CALIBERATION LABORATORY

Continuation of Calibration Certificate

Ceri. No, ¢ ACL23151
Jub Mo, 1 VCE6ACTHSL
Pages ¢ Gl
7, Level lnearity on the reference il Fasge

Anticipated | Messured | Dovisted | Arveptumce
Vilse WValug
[E.0) L §
1310 1371
13600 1361
1350 1351 o
1344 1341 ol
13340 1110 [ LB
132.04 1320 04 =038
1310 1310 . 3
1290 1200 0 15
1240 1240 L0 HLE
1190 1130 [T =04
1140 1144 0 w3
1080 1090 o 15
140 o1 [} +HLE
i w0 [X] 0.4
g 444 [ sl
K0 54,11 [ 1§
B4 4.0 oo 1
94 0 0
i 4
o0 6040
60 &1
500 590
S0 B
480 400 [ aE
o 440 ) 15
w0 0 oo HIH
M0 Ho [ #18
A0 S0 00 [
B0 49 4l 018
%0 8.0 o0 IR
2740 7.0 [ L8
260 89 Al il
240 249 01 18

I tanm-:‘lumiﬁ
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SITHIPORN; SITHIPORN ASSOCI ATES COLLTD.
bR C e CALIBRATION LABORATORY

Continuation of Calibration Certificate

& Level linearity including the level runge contral

Mesured Dhevlated

Renge Valug Yiie
| (i ) (8]
| [ 0

Cort. Mo 1

CLINS

Juk Mo,
Fages ; Tall

9, Tone bursd rgpanse
Time Teme st Moasured | Diewiaied | icoeptinee
duraion, Th | Cycle Value Vialihg Limits
Weighling (o) (4R} {dB ) {dB)
025 . -l 1.5 ;A0
Fast 2 ] 1169 0l 1023
00 AIH 140 | o 1.0
2 3 1R an 15550
il 200 & 127.6 | 100
0 1 [T | 1S40
SEL ¥ ¥ | 1078 [ 1o 2
200 B0 | 50 | oo [

10 Peak O sound level

Number af cyele Anticipaied | Measured Dievimted | Accepimne-
in Value | value, Lepeskd  Value L
sest signal (4B} (df) (i)
Contimuous 1350 13340 1w

o 1356 witd

—
Dae

Wumber of cyele Auiticaparied Measured
in Waloe Limmits
fest signsl i} i
LA
o |

Negative ball cyele

TS| 2R

wnansluagu

SITHIPORN

assocliates

SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate

11, Overlsad indicstion

Cort, N, : ACL2IEI
dob M. @ VOBRADINSS
Fages : BalB

d ot { 81 ) Apcemani:
Pegative Nalue Limits
unehalf cyele | one-balf eyele L} {dl
B4 a6 2 &l

12, High level stabilicy

S1M Diisplay w
Froquency L 1 Tdmits
Weighting (4B} (i} (i) | (dES
A waight 1370 1370 ar | 8
The reperied unc v s Based standnird uncertainty sraltiplied by covoplgs for f = 2

er amy value fo

QF-TE12-04-D4-120664

age ..I'q.puml.uldy" L1 Y

llowirg calealaiion providing 4 lavel of ¢

End of Calibratien Cerfilicals

wonanslueuny

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Calibration Certificate

SOUND LEVEL METER

RION
Model : NL-6Z / Microp UC-59. | Presvglilicr NH-26
Serinl Nou: ST 11u7

1 Mo LIAEEFM

Condition As Found : !

Customser :

ELUE 41, SUKHUMNTT ROAD,

RS0 L
BARGCHAK SUR-DISTRIC
PHREAKHANONG DISTRICT, BANGEOK 10
THAILAND,

Lacation ©

Ambiemi Temperalure © L 3 €
Frossure 1 ( kPa
Helative Humidity : L5000 420 .
Heceived Drate : 20 MAY 2023
Calibratbon Date : 07-08 JUNE 2023

Dhate of Tssu # JUNE 2013

Calibrated by :

Approved by @

his cenidicaie

olher fhan in full, cocopd it approvsd of the Bead of Cali

am.

WP
com  CALERATION

" Cert, b, 1 ACLINED
Papes ¢ lard

LTHITED ANALYST AND ENGINEERING CONSULTANT [LAE)

wwerd in acoordance with ihe requiremenis of 1SEVIEC 17025 stanidars], ey mod be péprosiced

lﬂﬂﬁ"l‘fhjﬂ‘)ﬂﬂu

SITHIPORN

Calibration Procedisro |

Calibration Method -
This éx

SITHIPORN ASSOCIATES CO,LTD
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. Mo, 1 ACLIMIES
Job Ne, VOSGALTOAT

Pages ¢ Zafd

CP-AC01

and Reference

Mndel Serial Mo
32104

03FEDL-24

FEL, AP 260266
EEL . BP 2ty
EF-iil 125
A LHI23
AAFNIZ-2F

nansliAuAN
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SITHIPORN; SITHIPMORN ASSOUIATES CO,LTD
Beskin aniais CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary ol Messurement Besali ;

Uncertainty | Manimum-permiticd
Farnmeier Pass | Fall . uneerinimty of
imeasurement [H)

1. Absalute sensativity v - 02 WA
L. Self-gesenaied noise ¥ i A

L A ceustical signal lests of frequency weightings —
125 Ha W k] Ik
1000 itz ¥ - 03 1L
i Hz I - i) 3

4. Fleeirien] signal tesis of fregeeny welghiings = 3

For 10k o 4 kKHz W 03 Ihii -
Far > 4 kilz = 10 kHz L - ek ] 17
Far = 10 kHz o 20 kiiz W, - %] 1k
5. Fregqeeney and lime weightings o | kHx - 0.2 ha
5. Lam - berm shaibility o [
7. Level linearity on the referenes lovel range ¥ = 3
& Lvel linearity ineluding e level sange conrel ¥ - | 03

. Tune hurst response ¥ oy
108 Peak C sundd bevel W i 1135
1. Overlond indication v - 2 125
12, Hoigh bevel stahillty v - i (]

Mg Py Fril evaluation for ench parmmcter,
From (he secepimmee limit and the Masimum-penmsial u

will be eomsidered topgether tainty of menswrement.

wnanslu

SITHIFQRN; SITHIPORN ASSOCIATES OO,LTI.
. " CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo 3 ACLZVRY
Aol Mo 2 VOROACTHIED
Frges 1 daold

Resali of calibration :

1. Absolute sensiiiviny

Weforumos [y— Acceplane
Acaustic Sigeal Vil Devimtion Limie
(B (an (un) (L3
9,9 (53,981 [T a0 e

I SelFgenerated nalse

2.1 Normal fesi

Measined Valie

{ dB }
154
2.3 The muscrophine ol dhe soud level meser wis seploced by clocines] sigal inped deviee.
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Calibration Certificate

Equipment : SOUND LEVEL METER

Cert. Na. @ ACLIIN4T
Fages Tall

nufaclurer ; RION

Muodel © NL-a2 Macraphone UC-52 ./ Proamplifer MH-24

Serlal Mo (101678] ¢ 1945361 | 8658

1T Ma: UIAE.ETMLAE4/ 2565

Canditien As Found | GO

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (AR
B 500 LIHIMSLK 41, SUEHUMNIT ROAD,
BANGUHAK SUR-DISTRE
FHREAKHAMDNG DISTRICT, BANGROK 10260
THAILAND.

Location :

Amblent Temperamire ; [ 230 a%) [

Pressure ; (Nl WPa

Relative Humidity : [ 500 + Lr

HRecelved Thate & 05 MAY 2

Culibrotion Dte :
Diate of Issme :

08 -09 MAY 2023
10 MAY 2023

Calibrated by :

Approved by :

ol ESCVTEC 1S standa
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e s | fall, excepe with the en approwal of the head of Calils

T8 2eH M
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Continuation of Calibration Certificate

Cerl. No. ¢ ACLI314T7
Joh Na.
Pagrs

Calihration Procedure : CP-AC-D1

Calibration Method ;
T
T

Sin

5 BOuipee

vy based an 1EC-51472-3 (200.5) Sisadund for seend lével meser
tical and Fheetrical signal st of freguency weighting with Asech;

er and Felerenee
ard [nefruments,
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S5ITHIPORN SITHIPORN ASSOCIATES COLTD.
MEsIEiDEs CALIBRATION LABORATORY

Continuation of Calibration Certificate
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
et iy CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Mo, 1 ACL23147
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
shalgshic s CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerit. No. = ACLINIAT
Jabi Na.  : VOSSACTISY
Pages & Hof§

11 Owerlead indication
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B0 8.6
12, High level stability
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End of Calilration Cortificaie
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SITHIPORM ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
2
CALIBRATION LABORATORY SITHIRORN, ¥ CALIBRATION LABORATORY SITHIPORN
o Ly
251251 BT Do Borgiarnns asgekuc fiongbos, K700 Thadond “‘nﬁ“ assocliales
B L —— ] et
: Cort. Mo, ; ACLI40SA
Lk Mot "C:':r":"‘ JobNo, : VOSTADNIM
> : e - Papes 1 lofd
Calibration Certificate Calibration Procedure s CP-ACO1
nt : SOURD LEV
i“"'?" i AN, BIEYEE, Calibration Method :
unufacturer :
Mcisi s e . This exquipment was cilibrated by follow on IEC-61672-3 (201 3) Standard for sound kevel meter (SLA],
- HLohel Mictopone SR ! Prammpletier HIE M Thie SLM fuad et 40 Avoustical ard Eheokical sigmal ests of frequency weighting with Anechoi chamber and Referrace
Serinl : ; i
! DAI9I08 ¢ | EREEE /90534 Saandard Insiresents,
1D No.: UAE EFMOL564 For tests resalts of cich {tan wert made by ohservation of sach Instrumenis display and also with SUM's display.
Condition of this result of calibration :
Condition As Found : GoOD 1. Reeferenoe Stmndard Instruments
Instrument el Serfal Na, Lert. fom, [Erue Dt
Customer ; UNTTED ANALYST AND ENGINEERING CONSULTANT (GAE) Wanefoem Ganerssor 239104 MYABOIIS BEAOSEY. DTPEES
B1 500 UDDMSUK 41, SUKHUMVIT ROAD, Wiveform Cieneruior 135118 MYSZI0Taz EF-0010:23  D7-FEB-24
BANGCHAK SUB-DISTRICT, Digital Multioter I34E1A MYSI2M04  EELBPIVO266  |3-FEB-24
PHEARELAMONG IESTRICT, BANGKOK. 10250 Digial Muliimeter 14614 MYSIOOT6  EELEPI0A266  |3FER-
e Digital Muliisseics I44R1A MYGOOMITE  EELBFIU0266  14-FER-24
Locativn | ; Frogramemble Aenior MAT-1070 AR 14 EF-0H11-23  DE-FEB-24
Ambicnt Temperature: (230 23 | b Condensir Mizrphune 16 TN AAIDIIS -FEB-34
Pressure : AW i Mesmsering Amplifier MA-42KAL 458405 ANINIZEY  L4FEB4
Relative Humidity : {5040 420 ) %
2. Thiis result of calibration was fomd scourate &s shows on date and place of calibration for this calformed item onky.
Recelved Date : 11 DECEMBER 2003 A, This cestificare Is rezeahle 1o g msermational sysiem of unlt malnmined o ;
Calibwation Dute : 1803 T 30 Marlonal Instines of Mesology (Thailssd)
Dute of Issue ; 22 JANUARY MI24
3.2 Thailsned Institsie of Scientific and Technological Reseanch (TISTRL
Calibrated by : Bathakaonm Pisulpasan
Appraved by @

This certificate is issued in socordsnos with fhe nequirements of ISOFTEC 17025 stedied, iy iol b reprodisced
aher tham in full. exoept with the prior writen approsal of dse Bead of Calibestion Laboratory.
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SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY 5ITHIPORN
W00 Thaviond 155QCT# 5 m Ao, Bang ! SS0cCiate
. RECTHS-TES ENS
CALIREATTIN B¥N
Cort. Mo : ACLI4054 Curt. Na ACL24054
dob Mo, VOGTACDIN Job Mo VOATACI03S
Pages © dafd Fges dard
Summary of Messurgment Hesaht ; Hesult of calibration ;
1. Absolute sensitivity
Unsestainty | Mazimum-permitted ey FR— rrem—
Parameder (B uncerLaaly af Hucousiic Signed Walue Devistian Limit
measurement (1H) {dB) [l ) B (dB )
1. Abslute sensitivity L] N 1.9 (91.58) 938 (2] #3
2. Sell-gencrated naise 02 NiA
3, Arowstical signal leds of frequency weightings 1. Self-gencrated nolse
125 Hz a3 O 21 Mormad st
1000 Hz [E] i
HIKKI Ha [E] 07 Moscured Valog
4. Flecarical signal 1ests of frequency welgheings L)
157
For 10 He o 4 kHz L] s
T
For = d kHz o 10 kHz o a7 2.3 The microphone of e soand level meter wis seplicad by elesirical sigeal inpul devios.
Far > 10kHz to 20 kHz 3 10 E M ol
requene Careilin
5. Frequency and fime weightings ot | kHz 02 3 i s
ki
6, Lowyg = term stabillity w1 awl i wighting [ dl}
7. Level Tinearity on (he reference level rnge nz (k3 A - weight 12.0
3. Level linearity incloding the level range contrl 0.z 0.3 ok L]
3. Tome borkt responic n.z 03 Flat 0
10, Peak £ sound level 2 (L]
11, Crverbend indicatinn 2 025 3. Acountical sigmal tists of [requemcy weightings
12, Hitgh bevel smahillcy 15} i Meter Trew-feld acoustic: nesponss al & bevel of B4 JiF
Froguimey Dreation fhom varing frequeney weighting respunse curva (dB)
Ha ) Accer
(Hz) Flat Chweight Acweight cerplance
124 ] ] (]
200 ] {4 (]
S 23 24 4
' '
1] ongd
SITHIPORN ASSCCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
1 i, Barghamn, Bnngaid, Banglok 1 ssocrates E Aoad, Barghumni Bongphud, Bargis sociate
Enxt - colhmtoegisth o nom x‘;‘;‘_‘:‘::‘; Emad noRDem: "m"-‘::':':;'m
Cert. Na. 1 ACL24054
Job Ne. : VOETACHSE
Pages | dof§
A, Eleotrical signsl tests of frequency weightings T. Lewel linearicy s the relisence lovel range
Weighling mefeurk response with relative & | ke
Frequency Devisstion Frum various frequency weightmg resporse curve {dB) Anticpated | Measwed | Devinied | Aceopuance
(Hzl ) Acicghinee Value Waliie Vihic Lirmits
Flait Coweight A-weight Lits |48 ) {dB ) | dfs } Cal)
Y 7 T} T} a0 13780 13740 i # L1
= y b Y T 136 1368 o = L1
250 (] no no £1.5 LE:L) 1330 L 2]
5 g 0 0o £1,5 1340 1342 i £ |
1000 [T [ w a0 K0 b ol 2
2000 ' ¥ Y 50 1320 1520 an =11
Al [ [T no =T ";‘" L7 - -2
1290 129.0 an =10
A0 ng [ [ 5.0
12410 1240 [ = L0
LET 1190 ai sl
5. Frigquency and time welghiings at | kHz 1140 1140 ai ]
5.1 Frequency weightings at | ki [ 109 ol w11
0 10 o & 1.1
Ardcipaied | Measured Diervimed Avceplance T w0 P r
Frauéncy Value Value Value Limits o 7Y o ; I','
Waighting 1B} Gaeh | oam) Ldl ) T T Y - |.|-
A - weight 840 wi | an 1H [ 0 i : |-|
© - wegght 941 w0 ol 0.2 Wil L) o;u I-I
Flal i) 4.0 0.0 +02 P s e T
57 Time wrighting = | kHz :: ::E :: : : :
3 Armcipared Measured I'.h.-m‘n:d Avceptanze 8.0 00 o0 £1.1
Froquency Vilue Value Value Limits 40 340 0 1.1
Welghing 1R | (B (i) (i) T 400 o 11
Fiet L] w0 00 | s00 | awn 40 [T £
Show 40 4.0 .0 1 =01 0 1) a0 kLl
Leg w40 0 o | =m 0 40 [ il
300 W09 0.1 kL1
. Long - term stalility 200 IR Rl wld
SLM Displty | SLM Disphry | Deviated | Ancemuance LUl arg -1 ‘Ll
Feeguency wtmitiad at fimsl Value L L1l 169 1 B!
Wisighting {dB) (dB] (dB ] (dB} 260 159 -kl AN
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e whgs waasluay
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SITHIPORN ASSOCIATES CO, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
. o 355 ite 3 15%

U i oo, Bangbumen Bangphud, Bargh

AL TIS-TIS 1A
EALIBRATION DT

HETIE T TS
CAIBEENN M8

Cert, No. @ AUL24054 Cort, N = ACL24054

Job Ne.  : VOETACEOY Joh Na. - VCATALCOD34
Pagis  : TofR Pages  : Bafd

& Lavel inearity including the level rangs contrel

1. Overiond indication
Amtleipared Mizazured Devised Arcepinde
Range Value Wi Walue Limirs Wensured vilue | B § Dreviated Accemance
(di ) (dB ) | ) (dl ) Pusitive Megaive Vb Limits
Auin Sy W0 na =11 ong-hallcyele | one-half cyele (dB] [dB )
Lk a7 0.2 ]
4. Tonw burs! respomse
Tiemm Tane burst Anticipalod Mezsured Dievinted Accepiane: 12. High bevel stubility
doeation, Th Cyule Walue Wahm Walue
et | () tdB) LUB] teB) SLM Display | SLM Display | Devieed | Accepuance
n2% 1 108,00 179 Al Fragunin it agid thde el
» al ini
P 2 L L And L Weighing (4B ) (dn) (an} (da)
i 1340 1340 0.1 e > 5 m
o 2 ] 108,00 R0 [} A - weight 130 137.0 1] H1.1
L] 1276 1276 oo
025 1 Sl e Qi
SEL r 4 B 108, 1 1D i 103525
L] Boo 1280 L il .0 Iee reposted uncerimety (s based on & sasdand uncerzinny muliplicd by coverape Boor i =2
o sy wahue Ballowing caloulation, providing a lavel of confidence of spproximatoly 93 %
10, Prak C soumd fevel
Mumber of cyele Anticipmed | Monsured | Devisesd | Acecptance M G Mo it
in Valiie Valiie, Lepeak Wilue Lismiis
Test signal (dBy (dl ) [dm) (B
L 1330 13300 LY =34
e 1364 135.6 -0 =30
Mumber of cycle Anicipaied ]_Mmsmd Drerviaed Accepance
in Walue Valie Wil Lirsnis
sest signal (ol b (dB ) [dB ) (dB )
Centinuous. 1330 133.0 Lo 20
Positive half cyele 1354 135.2 A2 £20
Megative half cycle 1354 1352 0.2 =20
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Total Dust Mettler-Toledo MS204T5/00 Mettler Toledo (Thailand) TH2036-017- 6 May 23 5 May 24 -
(Readability 0.1 mg) Respirable Dust C252436235 Co., Ltd. 050623-ACC-TH
2 |Analytical Balance Mettler-Toledo XPE205 / Mettler Toledo (Thailand) TH3067-038- 20 Sep 23 19 Sep 24 -
(Readability 0.001 mg) B748058497 Co., Ltd. 092023-ACC-TH
3 |UV-VIS Spectrophotometer Sodium Hydroxide Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009
4 [lon Chromatrography Anion  |Sulphuric Acid, Phosphoric acid Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Qualification Report 27 Apr 23 26 Apr 24 -
(@ Hydrochloric Acid 220380031 Anion (ID#1047)
5 |Atomic Absorption Zinc Oxide Fume, Chromium Fume Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PM Service No. 26 Jun 23 24 Jun 24 -
Spectrophotometer (AAS) Chromium PFBS20031902 WO-02273773
6 |Gas Chromatrography Toluene, Xylene, Acetone Agilent System ID:CN11021007 Agilent Technologies (Thailand) Preventive 21 Feb 24 19 Feb 25 -
(GO) Technologies 7890 / Co.Ltd. Maintenance
CN11021007 Checklist
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
U3t gluidin ueuwndadt wous Budillesa neudaumu $1in
WoeUfURN5ATILAINIL ISO/IEC 17025 Page 1/1
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../Spectrophotometer/SP2566(2023)/23 0520 UV-VIS Spectrophotometer Cary60 Cer No SP23-021 (P).pdf
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../Ion Chromatrograph/23 0427 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../AAS,ICP/AAS,ICP 2023/23 0626 AAS PFBS20031902 Cer PM Service No WO-02273773.pdf
../AAS,ICP/AAS,ICP 2023/23 0626 AAS PFBS20031902 Cer PM Service No WO-02273773.pdf
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Calibration Certificate
Certificate No.: 2402428-003-01
Client name UNITED KNALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 5ol Udomsul 41, Subthumvit Rsad,
Barsgchaek, Prakhansng, Bangksk 10260
Pagalarl
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: ME204TS/00
Serial No.: CISIA3E235
ID No.: UAZ ATROZI) ZS66
Order No.: TA0TATO
Operation No.: 24BZ420-003
Date of Receipt:

Date of Calibration: 19 April 2024

Calibrated by  mPreraptat Tusagit Approved by

Foimncies im
Wik Prisdiat, CEpartment of Labirntiony Services
Raspansizie for the Technical Mansgamant Team

Date: of [ases 3 gl 2034
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Calibration Report

Cerfificate No.o FHITATI-20F-01
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DOE Serviess Ca Lid DOE Services Co. Lud.
DQE Servipes 5o LagpmeWanghin 55, Lipric Wasghia R, Ladaran, Ladpran, Banghok |8255 ; DOE Services 32 ol LudprarSnghis 3% Ladprmo-Wenghin B4, Ladprao, Ladpros, Busghck 10230
Phimz - 66 H 2034 Emall - doeservicesinfogruil com ...L:.:m.: Phione 55 40112 338 2054, Eaull ; dqesericesinfosiigraall.oom:
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certifleate Mo, @ SP22-016 Fage 1of3 Certificate Mo, :  SP22-016 Page 20f3
Customer @ Linited Analyes and Engineering Consultant Co, Lid, (Head Orffice) Enviromment Condition :  Ambien: Temperature | s ‘e
1 3 Eai Lk L — nachak
Address: 3 Soi Udomeak 41, Sukhamvit Road, Bangchak, Phrakhanoag, Relative bumidity 55 2 20 %Rl
Banghook 10260 Cabibration method ¢ In-house method CP-00 Based on ASTM EZ73-08
Locatbon of calibration :  Labormory 314 "
Certified Reference Materialk :
Equipmesi :  UVVis Spectrophatometer
Lo ¢ g Manerial Herial Mo Cartificale No. [rue date
Manufaciurer 1 Agilent Technalogies o e IETED 95035 22 Oigtnher 2023
Modd:  Cayl Alrscbanse Standard set 25757 95919 21 Qhctuber 2023
|
Seriml Mo.: MY 13410009 Wavelengih Sissdand set 25506 usuE 22 October 2021 |
| | |
| 1D Mo ¢ WA Wavelengih Stadard st 28758 a5aLs 22 October 2023
Recelved Date : 23 May 2002 Traceability This cenification i traceable to ihe Intermaticnal Sysicm of Unit nsaintained ar Naibonal
Calibration Date ¢ 23 May 2022 Institute of Smndards and Technology (NIST) through Stama Scientific Limised
Isswe Date : 26 May 2002 Speviral Band Width of UUC: 15 nm. I
Candican Buiraienst:  Cood Scan Speed of UUC ) 'l
Calibrated by : Scan Interval of UUC ;. 015 nm
Resolution of UUC:  Phowmetric (L0001 Abs,
The calfarasicn rasalt b apgiiod ordy b it o b colibrased o and s Soured s aa aboen oa dme e placs of el iawion saly
Wavelengih 0l
Thaz rresssemerd capatibiny of s iy aned |8 ekl 0 movognioed eariora] smsdants and 1 i Gk of T roalied o 16 Gerrmpunding
ekl pandiards Inbssanory, This el favste wary e ine repechaced coher dha In 1] mxeepd with oha Prior assmes appeoel of the DIOE ServooCa., Lid
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DO Services Ca.Lid
DaEg Sopyipas 1 5 Lame Wanghin 35, Ladproo- Wasghis . Lacpean, Ladpran, Benghak 10230 A
Phane ; 86 (002 238 1084, Errail ; dqesanvicesinf@gmai.com mermracen
REPORT OF CALIBRATION
Certificate No. : SP12-016 Page 3of 5
Calibration Results : Without adjustnent
Pholomelric Accuracy :
Wavelength | CRAE Valwes | UUC Resdling | Coreection Umcertainty Caverape fuctor
{mm. [Abs) (Abs) AR Ak Ll
L 00000 00000 0028 .00
- 05787 05755 032 0003 2.00
104540 L35 0.0054 0.002% M
21900 21847 00053 00073 2,00
0000 LN CLOOH 0028 2.00
15607 05588 00019 0.0034 2.00
M0 0247 10232 00015 00038 200
21219 121 LUHE ] 0002 2.00
00000 00000 CLO000 00028 200
0,5236 02197 00039 00020 200
e 05634 2625 OO DA0ZE 200
1.5763 1.9752 g 00070 200
L0CHID RUELE] (EHHD 1 DEE 200
e .51 hE1TH 0020 00031 200
1.0003 0.5984 00019 00033 0
1.9987 15546 D004 DOEL I
CLOOOD 0.0000 0000 0.0028 100
. 0.5523 05509 0014 00030 00
2 10809 1.079% 00010 20029 200
20391 2.0029 0.0062 LO0ED 100
O 0000 00000 0,000 0.0028 200
. (L5601 05584 0.0017 0.0031 200
10312 10498 00014 00029 .00
19194 1.9265 10,0029 0,008 200

Uncontrolled ument
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DOE Services CoLid
12 Bei Ladpran Wanghin 34, Ladprac-Wasghia R, 1 Ladpea, Banghok 10230 i
pQE et angkin prac-Wazghiz R, Ladpma, o, i
Phone ; 66 (1)1 53§ 154, Frosl : dgeserviconisfofgrailcom o
REPORT OF CALIBRATION
Certificate No. : SP224016 Page 4of5
Photometric Accuracy :
Wavelenglh | CRMs Values | ULC Reading | Correctien Uncertainty | Coverage factor
[mim.) (Al {Absy {Absh {Abs) k
= L0000 00001 00001 00050 2100
i 07478 0.7421 10,0057 0.0056 2100
L0000 00000 10,0000 00050 200
257
08686 08619 0.0067 00059 200
sis 00000 0.0000 10,0000 0.0050 200
1
02912 01,2596 00016 0.0051 2000
S D0} 00000 00000 00050 2.00
; D648 06403 00045 0.0055 2.00
Uncontrolled Document
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DWJE Services Co. Lo
DOE ¢, pyicas 5 Lo Smubin s, Ladess-Wanghin R, Lpra, Lafpeas, Benghu. 10238
Pl | +66 {002 538 M54, Exniad © dqescrviociinfiog) gl oo e
REPORT OF CALIBRATION
Certificate Na. | SP23-016 Page $of 3
Wavelengih Accuracy
CHMs Values: VL Reading Correctien Umcertaingy Caverage fscior
{nme) m. {nm.) 12,] L3
LT 2410 -023 s 2.0
e e k Eilr.] LAY 200
0.8 IHTS o3l L) 2000
13408 3533 D30 LiRE.) 2.0
360,89 5603 043 A1) .00
41B58 4180 [P0 Q1R 2
445,54 Hid 054 18 200
45386 453.2 Db k18 T
46000 4597 .32 1E L
536,50 Ll 3% 18 L0
G3T98 &33.3 03T AR .00
43138 4310 nis ALY 0
47250 4725 o0 nis 00
513.47 5135 0,0 (I8 E] 00
SI8HE 528.% 034 1z L.
3Tav 5730 017 018 .00
5E5.35 5850 035 0.0 200
8480 6847 030 (N 200
THRTE TaE R o m
T4R.55 4R Ll 8L} m
Bo7 .03 BOT 027 LI ] 2,00
ET19.28 LT 08 LBL] 200
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Qualification Report
PM Check list,CM_0O0} and PQ
AquionRFIC : Anion (ID#1047)
Aquion : Cation (1D#1048)
For
United Analyst Engineering Conslutand Co.,Litd.
(Validate System 2024)

tonaslununy

PM Anion ID#1047

Preventive Maintenance
Check List

tenanslumuny

A Chaokiist 153 Praventive Mai

Dicnex lon Chromatography
Freventive Maintenance Report

| Gustomer Organizatian | Mampi Departmant
L Analyst and Engineerin
| Engirivar
Wr Crannarang Khiao

g Consuitam Co Lid Khun. Suwan Konglhors ( Lab

Instrumeant Detail

RTEErRITha | el El et RPN

AgEcnRFIC Ankan

|instrument componants | Serinl Humber
15

AguonRFIC 220300

Consumable Detail

Columns Guard Columns | Suppressors | Concantrators | Etc
AS1E AGIE ADRS-E00 EGC I KOH
CR-ATC

Remark: szidafnCalemn, Guand Calmn s Suppressor deene peak shift

Parlarm By Archemica

Date

wnanslamunu

Chackiist (ZE Provenbe Mamnfonanoe

General ICS Maintenance Chacklist

§ =

M e

- ACiiiiall Ak iRy Wil Rubuild

LR, ). vaive - port

T Roked |

& ‘Eln ace I

T Rk Valhes Carnge | Checken | Cloaned | Ra
5 [ Inei check valve assembly | o |

10| Cullet check vaive sssembly LT [=]
[ 11| *eried comect flow origmation [

Pigton Rinse Seal i TR CE
i P:.S:?:ﬁﬂ_and bulm‘L A b zer (T
12 | Pieton rines 62l in pimany pump Fend | =]
(13| Pietun soa in prmvy pump head |m| ]
14| Piston in primmy pamp head |m| ]
15 | Piston rines seal in seconds pume head ||| i
16| Pieton sl in sacondany pump head |m| [
| Pistnn in sscondary pumg head | W I
" Fiats Nalve avct Priming Valve | Cheched |G
18 | Waste vabo &g | &
19| Frming vahn 8] | O
Sl Batnttne | | Checked | Cladied
120 | Chesk conduchuity ol S R
1| Check slecrochemical cell | L1
= \iorking slecrode = | 0
| o T I
0 o ) Y
= o N
Checked | Cleaned | Replaced |
- I I =
B %__E
l_' | Lubricaled _
] 2
I — - i I
33 ks pramp for laks 1T &8 | -
IPA Chiszhad gas for kaks K ] z

wenanslumun
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A Checrist Sampiar Praventive Mamtemance

AS-DV Autosampler Preventive Maintenance Checklist

Pcaeier] Sarinl e _Firmwara Marsion

B as-ov 220360045 160

DDDD;?JEDD

PM Cation ID#1048

Preventive Maintenance
Check List

a
T Chack nssdie mavement =2 - -
B. | Lutwicala neadle dive O u.um -
4. .QS-I:lUcme =
i
Wﬂ pa Vil
Hﬂ\plrﬂuuleuahu - Perl a ] o 2]
1. - Rofor seal o a
12 - Bfalor lasa u] B
= Rexonected Rquid ing o B )
12 i E | o o o ]
Gihrs | comments
. .
onanslumuny tenanslumuny
. .
)‘ Chackilst 105 Fravantive Manfsmencs ,;{_‘n Chackiial IC5 Pravantive Mantsnance

Diznex lon Chromatography
Preventive Maintanance Report

| Custamar Organizatian | Hamel Departmen:
Unifed Analyst snd Engineaning Corsudtant Ca L1, | Khun Suwsn Kangihong 7 Lo
§ | ate. Sk
arang hnn:: Ln 23-2lApei 24

| Inszrument Moei
Aquion

[ WnsErimant components ]
Agion 220340349

Consumable Datall

| Cofumns | Guard Columns | Suppressors | Concentratons Eic.
CHI2A Gz COER-A00

Sglai

Pertorm By Archemica

wenanslumuny

General IG5 Maintenance Checklist

He. Description
. Power on & Connection .
1 nsirument power on
2 rmnutmnmﬁ'br
 Injestinn vaive Rahulid T o R
3 ﬁuhllﬂll‘uﬂm'\nluuepu“
4 Rolor seal 1
5 | Siabor Tace
. 10psenal) AuxiRaryNalvk Ribuikl
5 Bbukt audlary walve - port
7 Riiker sl
T
| Check Valve Chrtridge:
9 Inbat ehack valve s amisy =]
10 | Gl chaek viha aasnmbly =
11| Wiifies comect flow arantalizn =
12 | Piston llueseﬂllnprwnrrpwp hend | [ii]
13| Phiton seal bn prinay pemp head O [ &
14 Plston in priwary pump head L | [ Ll Ll
16| Pision rinee ssal in ssoondavy pump head 0O | o 0 [
16 | Pimion e=al in secondary pump head L & | Ll | —
1? Piston In sanondary puTp head L] & O
* Wnste Narm and Priming Vae ‘Checed  Cleansd | Replaced | WAL
18| Weosie valve = uj [ O
18 Friming vahis | LI ||
Coll Detector RS ety Checked  Cleaned L HA
20| Chick condustity el ] B m]
21 | Chick sleciochemical cel [ ] B
32 \hiorking alecinoda ] 3 ]
F=] - Raliants diiok L L I L] 5]
4 - Gaasked L [ L 3]
[ ]
HA
[ in] [u]
27| Encin L1 : - 0
W lledhwwwe | BT TT T 1) O
20 | Lubrcste pump mechanic a Lubricated j =)
[l g e B I vl - - n]
3 it iness b pump Fands ] - -
32| Primed parnn T e 5] Z 7 0
33 Chum ey fr ke 1 | | - -
34| Chached gas for ks 8 2 = |
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- CM 0Q

Chromeleon
Operation Qualification

tonaslununy

A\Saivind Contracty olisaie 2028 5tson Cuy 2024.04-23

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification

General Information

Viersion Number:
7.3.1 Build B535

7.3.1.8635

Computer Name

Instrumant Controller; DESKTOP-CAFSILT

Cliant: DESKTOR-CAFSILT

Dperator: Mr.Chanrarong Khiao-Un

Owverall Test Result: Passed

Comparison Format:

|significant Digies:

ﬁ Paramwaiens:

tenanslumuny

Hog l.'éfr'l:wzl.ﬂano-ca‘A'mmwSﬂ oo Coniractialidaie 20Ginson Cusl 2004-14-33
Page 2ol 1

. ThermoFisher

SCIENTIFIC

5 Chromeleon Operational Qualification, Part 1
Verification of Selectad Results

Diatection Algerithm Cobra
Callboradon Typs: Lin, \WithOffsel
Evalusation Tvpa: Araa
Seandard Mathod Extamal
Calration Mo Taotal

Offmat () (Acalanilide ok
Acelcptenans ok

Fropiaphanons ok

Blope (1) Acaianiide ok
[ Acetnphencns ok

[Frapiphancng |k

Corralation Coull, | Aatanibde ok
R Acetophenans ik
Fraplaphancns ok

Variance Acetanibde ok
Acelophernong ok

[Froplaphencne ok

Std. Deviation Acetanibde ok
Acelophenang ok

Froplophancne ok

Rel Sid. Dav. | Acatanilide ok
| Aceicphenane ok

[Propiaphanone ok

Variance Coafl, [ Acntarilice ok
| Acetophenang ok

Propiophenons ok

wnanslamunu

Seq: ChrosakonLocalAmns mcy Seryice Contractivalidain 2034\ Emion Qual 2024-04-23
Paga 3 of 12

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Verification of Salectad Results

'e i LA, i 1| S—
‘Calibration Point X [ Acatarifide b
| Acetophanane ok
PO aN o ok
Calibration Poant ¥ | Acgtarilics ok
| Acefophenane ik
Propiophencns ok
Amourd [ng] Acatanilica (=3
Acerophenons ok
Proplophencne ok
Resclution (EF) Aocranlide ok
Aefaphanong ch
Resciution [USF) Acetanlida =3
Acetaphanone ok
Poak Asymmetry Acetanlide e
[ER/USP) ARG NN i
Propicphencns e
Proak Asymmatry Acianiide ok
[ALAY Acalaphancne e
Propecphenons ik

wenanslumun
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Seq 2024\Gtation Qual 204-04-23
Page 40/ 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 1
Verification of Selectad Results

Sng: CI 1 i C

E Ol 2028-04-23
Page 3012

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Lapori Vanabiy Srirlus
Thecretical Platos Acelaniide ok
{EP} Acalophenons ik

Frapiophenons ok
Thecretical Plates Acetanilde ok
(SR | Acatcpherons ak

Propiophenons ok
Thooretical Plates: | Aretanifide ok
{4F) | Acetophenane ok

Propiaphancne ok
Test Result: Passad

onanslumuny

Dalachon Algodihm,
Cakbrahion Ty
Evwaluaiion Type
Standand Method
Calbeaton Madn:

Injuction

Clheamatogram

Paik Rasulls

Cabra

Lin, WinOMsat
Aran

Extarnal

Total

\Report Vaviahla

Maima

Type

[Fasition
Sdatus
Valume
Diilustion Factor
Weight

IS

LU
PracoasingMeibad

sy il

Mz, of Peaks
Chramsatog ram St Tims
Bigral Min.

Signal Max.

Uinit

Hoise

M.

(Me.

(Me.

[Peak Hame
[Peak Namie
Pank Namia
Rt Tima
(Rut.Tima

Rt Time

Acataniide
Acaiophenene
Frogicphercnsg

Acalaniide
Acaiaphanone

Aoataniide
Acalophanons
FProgicphenang

F

T ERRERRE

FRERERRER

FRERRREESR

wenanslimuny

Saq: ChiomsleonLocalArhemicatSensicn Conractivaiidale 2024 Smtion Ol HE4-04-23
Fage &ol 13

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Paramaters: Comparison with Expected Results

Eaq: Chromelson LocaluirchemicaiGonvioe Contraciivabidate 20240 5mtion Cusl J024-04-25
Fagn 7ol 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequantly Used Parameters: Comparison with Expected Results

Mg Statis
Prak Results Abs Rot Dov, Acalaniida ek
Ret.Dew.{obs) Acatophancns ok
Ret.Oew.jabs) Frapi ok
RelRot.Dev, Acalaniide ok
Ret.Dev.irel} Acalophanons ok
Ret.Dewirel} Frapicpenani ok
| Aroa Acelaniide ok
Aroa | Acalophoncrs ok
Aroa Prapiaghanane ok
Redfrea Acataniide ok
RelArea (Total] Actlophercng ok
RelArea (Totall Propiogihenong i
Height Acaianifide i
Hieight [ Acniopherons it
Height Propiaghanans it
Rel Height (Total) Acetaniide i
Rel.Height (Total) | Aceiophenons i
Rl Height [Tatal) Propiaphencne ok
Ampant | Acatarifide ik
Arnoant | Acioptsnans ok
Arnount Propgiophencne ik
Concentration | Atarifie ek
Comcentration | Amtopianans ok
Concentration Propiophencne ok
Foal Amaunt Acctarilioe ak
Fonl Amsaunt Acatophanant ak
Rl Amsaunt Propizphancoe ak
Pl Widdth (0% Adatailic: ak
Pl Width (%) Apedophanona ok
Pk Width (0%) Progisphancos ok
Pk Width (5%) Anstanlide ok
Peak Width (5%) Aceiophanone ok
Paak Width (5%) Propiophenoms ok
Paak Width (10%) Accianlide ok
Peak Width (10%) Acaiophenone ok
Pk WidEh (10%) Propinphances: ok
wnaslumunu

Sepor Varibl Eiil.: B
Peak Results Peak Width [$0%) Acalaniice ok
Prak Width (30%) Acelopherons ok
Prak Width (30} Propiaphanang ok
Left Width (0%) Achlaribde ok
Left Width (0%) Acalophenani ok
Left Width (0%) Fropiophanons [
Right Wicth {0%) Acrianife ok
Right Wicth {0%) Acricphanang E
Right Width {0%) Peopiaphenone ok
Prak Start Acrarilage E
Prak Starl i ok
Prak Start Fropiophentne ik
Peak Stop Mot [
Poak Stop Acetophsnong o
Poak Stop Propiophencoe. o
Peak Siart Value MAostanilice o
Peak Start Value | hoctophenane ok
Peai Start Value Propiophenone ok
Poak Stop Value | oetarilice ok
Peak S1op Value Acesopihsnane ok
Poak Stop Value Propinphencoe ek
[BL-Value Peak Start Aostanilide ak
BL-Value Peak Start Aocacnnenane ok
[EL-Value Peak Start Propiophencne ak
BL-Valus Paak Slop Acstaniida ok
[BL-Valun Peak Slep ACsaphanmng ak
BL-Valug Paak Siep Propiophancne ak
Type Aceaniide ak
Type Acstaphenone ak
Type P ropi ak
Resolution [EP) Anstaniida -ak
[Resclution|ER) Acaiophencne ok
Resolution|USF) Acataniide ok
Pl ok
| Asymenatry(EF) Acataniide ok
| Asymenelry(EP) AcElophanene ak
| Awymenutry(EF) Pregicpherens ok

wnenslaimuny




Eaq: ChromelecnLocahrchemica'S orioe Coniroliva bdate 2024\ Siation Qual M24-04-23
Pag & af 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Paramaeters: Comparisen with Expected Results

Sany; Chromelnen LecaluiechemicaiSeevice Coniacit/akdaie 2024 Fiation Qual 024-04-23
Page 5 ol 12

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

| Sspon Varikls Poak Nones Siatus Sntus
Peak Resulis  Asymmetry ALY Aculaniide ok Peak Callbration Mo, of Points Fropiophenone ok
Asymmetry[ALA) A L Mo of Points|disabled) Acetaniide ok
Asymimetny|ALAY Propigfanans ik No. of Points|disabled) Acelophenany ok,
Theor. Plstes{EP) | Acatanilide ik Mo. of Points|disabled) Propiophenone ok
Thoor, Piates(EF) (Acelopherons ok Warlanco Acetarifce ok
Thoor. Pistes(EF) [Propimtenone ek Warlanoe cetophenans ok
Theor. Plates{USP) [Aculanibde ok Warlanoe Fropiophenone ok,
Theer. Plates{USP} Aculopherong ok War.Coeff Acetaniie o
Theor. Plates{USP} Propiophenong ok War.Coeff Acetophenang o
Theor Pistes (JP] [Aceianiide ke War.CoeH Propiophencre o
Theor. PlatesiJP) |Arainphersnsg ok St D Acetarilice ok
Theor. Plates(JP) Propioghenons ik Std.Dav. Acetophenane ok
St Darw. Froplophenone ok
Peak Callbration Cal Mode Acetanibde = Fel.5id.Davw. Acetanilice ak
Cal Mode | Acetophenane ok Feel. Bid.Oov. Aoctophenane ok
Gal Mode Eropiaphenone ok Rl Btd.Dav. Propiophencre ok
Cal Type [Acetaniide ok Carr.Coefi. hoetarlices ak
Cal Type | Acetophenans =3 Carr.Coafi. Aoescpnenane ak
Cal Type Propiophenone e Corr.Cogfi. Propiophenone ak
Weights | Acetanibce e R-Sguare | Aoedaniide ak
Wieights | Acetophenane i Fi-Squara: Aociophenone ok
Winig hts Propiophenone ol R-Sguars Propiophencns ak
Gailibr. Coofficient GO [ Avcstarliche: =3 Ad]. R-Sguare |ADClﬂl'|lldﬂ ak
Calibr. Coofficient GO | Acetoptsnans G Ad]. R-Sguare |cctaphenone ak
Calibr. Coofficient G0 Propiophencne ik Ad. R-Square Propicphenons ak
Calibr, Coofficient &1 Acmtarilice =3 X Acctaniide ok
Calibr, Coofficient £1 Acsiophenane E % Acaiophencne ok
GCalibr. Coefficient C1 Propiophenone = L3 Propicphencns ok
RF-Waluo | Acetarilice ek ¥ IAml.unlidﬂ ok
RF-Value | Acstophanang ok v 1lneu:pn:nnre ok
RF-Value Propinphencne ok \d |Propiophenana ok
Mo, of Points | Arcetanilice ok L |Acataniide ok
Mo, of Points | Acetophenane ak A Acelophencoe ok
W Promicphsenans ‘D.i
F(X) Acataniide ok
FH) Anoiophenores |n|=
Fix) Propicpienane ok

' '

onanslumuny tenanslumuny
Gug © . [ Cual 2024-04-23 Saq: Chimmekonl sealArchamicsSeron ContmelVaidain 202415mton Gual 2024-04-23
Pags 10012 Page 11af 12
ThermoFisher ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: C rison with E d Resul
|\ Repart Varahls I Statis
Residual for CalPoint X | Acctandide ak
Fesidual for CalPoint X |Azeasphenone ak
Residual for CalPoint X | Proplophencre ak
Calibration Peint Status | Acesaniide ak
Calibraticn Point Status | Acefapnanone ak
Callbrailon Point Status Propiophenons [ak
Bt Acctanlide ok
Arnount [ Aossnpnenone ok
Aot Propiophenones ak

Coenpaneni Cal.Type Acctanlide ak
Paak Type Actaniida ak
Lt Limit Arsanphanone ok
FRighit Limsit Actardide ak
Group Acstanlide ok
Factor Acadaphanong ak
A Aggaandide ok
Cane.Unit Apstaphancng ak

wnaslumunu

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Freguently Used Parameters: Comparison with Expected Results

|Ragort Variable Pusk Nams Statuz

Faak Purity PRI Acastarifife £
PP | Acaiophanons ok
PRI Propiophancre ik
HED PP | Acatarilice ak
RED PPl Acopinen an g ok
RED PRI Propinph e ok
Mintch Avotardida ok
Sdatch Anslaphancns ak
Match Propicphenana ok
RS0 Match Anutaniide ok
RS0 Match Acalaphancrs ok
RS0 Maich Progicptng ok
Rl Max at Acolaniide ok
Rl Maw at Acalophenores [
Rol Max at Propicphenans ok

Test Result: Passed

mﬂms‘laimuqu
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Page 12012

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 3
Systermn Suitability Test: Comparison with Expected Results

Yariybie Categary Bepori Variabis Statirs
Sysiom Sultability  |Number ak
Taat Casa Hama ik
Inj. Cordition ak
Eval. Farmula ak
Diparator ak
Slatistics ak
Rounding ok

MinimumNumberOfinjections |0k
MaximumbumberOfingsctions ok

Chanmal ak
Peak ak
Red. Value Formuta 1 ok
Ref, Valus Formida 2 ok
JLE ok
Systarm Suitability |l Eval, Resailt ok
Test Case Result | Eval. Result ok
| Prak Result |ok
| Injetian Conditien Result ok
| Red. Valiwe 1 3
| Red, Walus 2 ok
| Result ok
Meszage ok
P ok
Count jok
Manimum fex
MEninmum ok
Reange ok
Rel. Range ok
Rl St Dav. ok
Sed. Derv. ok
Sum ok
Tost Rosult; Passed

tonaslununy

SOFTWARE 0Q

ThermoFisher
SCIENTIFIC

Chromelaon

Parl Z - Mosi Frax

OVERALL TEST RESULT: PARS

enanslumugy

PQ Anion ID#1047

Performance Qualification

wnanslamunu

TEST EQUIPMENT AND STANDARDS

ThermoFisher
SCIENTIFIC

Test Equipmant

Equipmert | Mamudacturer
Mutimater Fluks
I Fluks
Maotter Tokoo

Standards/Chemicals

Manufacturer

Hiraie
Hiraia

Fhald|

wenanslumun
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MOISE AND DRIFT (CD)

ThermoFisher
SCIENTIFIC

Aesponse

Infarmation

i System |
| Namg
Detuctor
SN

Aquian RFIC

chrom:ifd

skiop-c41s TiThromede

Data Fath | Y

Molse and Drift

Test Meazured [nS|

OVERALL TEST RESULT: PASS

Fiadd Snrvics R,

= w0

O Limit (78] |
5 |

Result  Carneeraian Factar
PAES 1000
PASE

1000

REPEATABILITY (CD)

ThermoFisher
SCIENTIFIC

Imformation
]
Dulector SH

]

Daka Pakh |

Peak Results

Chromeleonloc;

Sampls Name |
Repaataoiliy |
|

Repeatability
Tesd

Relen
A

o
(=]
e
3
4
| |=
8

OVERALL TEST RESULT: FAEE

Laﬂms'l.:imuqu l.aﬂms'himuqu
CARRYOVER (CD) ThermoFisher DETECTOR LINEARITY (CD) ThermoFisher

SCIENTIFIC

Information

Hymtem Hame

Deteotar 5N

Peak Resulis

Eample Name = _!l_\!n_:t_l_u_n Volume |II.|-_I

Pisterence Blrt | E

High Standard 1
Carmyover

Resulis

IS TS =

AREA |

Osenved ()

OWVERALL TEST RESULT: PASE

wnanslamunu

SCIENTIFIC

Peak Height

Information

Systam Narms
Detector 58
Diita Path

malannLocsd: iArchem

Peak Resulis

Sampla Name

Cancantratian

or Li ¢

Dele

Linearity

Test

OYERALL TEST RESULT: PASS

Fledd Servic

wenanslumun
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ELUENT GENERATOR TEST

ThermoFisher
SCIENTIFIC

EG Current Test
~ Gnl Pai

| Ruading (mA} | Daviation {mA] | O Limit (mA)

18604

OWERALL TEET RESULT: PASS
Field Service Repres

IC PUMP FLOW RATE ACCURACY

ThermoFisher
5 ENTI_E_I__(__

IC Pump Flow Rate
St Podnt [mL)

Davlatian (%) 00 umht %) | Resuh |

o5

OVERALL TEST RESULT: PASS

Fiald Barvice Rapia

Lanmﬂﬂmuqu Laﬂms'himuqu
TEMPERATURE ACCURACY ThermoFisher 00 EXCEPTIONS AND COMMENTS ThermoFisher

SCIENTIFIC

Column Compartment

Set Point (*G)

Reading ("C)
305

OWERALL TEST REEULT: PASE

Fiald Sasvice Raps

Diaba

Doviation {*C)

enanslumumy

SCIENTIFIC

nanslumugy
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SCIENTIFI1C

OQ REVIEW AND COMPLETION Tl.wrmo Fisher ' )

These Opergiional Qualification Resuls should be reviesed by the Costamar, IT e guslifealion |5 scoepied, both thi = .
Customer and the Service Representative should sign the Oparsticnal Qualficatien Rasus, bakw. PerkinElmer

OPERATIONAL QUALIFICATION RESULTS For the Better

Binsed uger B actual resulis ablaingd, this Operalional Oualification PASSED ihe accepiance crilera described in
Iha Opamikonal Cuaification in the Installation Checkist procedune.

Service Representative
A Fiald Serdce R!wa sgnalune Eeslow conlirme tha complation of &l aspacts of the Operational Quakfication

::::ﬂ:::uuusd ihat e systen fes baen successhully vertfled te be operating as required. Pin ! ! Cle 9 O 0 F
Preventive Maintenance Report

A Guetornes signalune below confimms the complatian of &l @spects of the Opemtional Qualfication have been
campksted and Ihal [ha system has besn sucossstuly warfied 10 bo opemting as required.

UNITED ANALYST AND ENGINEERING

Company Name:

Instrument Location: BANGCHAK, PRAKHANONG

BANGKOK, 10260

Instrument Serial No.: PFBS20031902

Date: 26-Jun-2023

RPG Raports w2 083
2024 Tharma Fishar Sciacklic

tenenslaimuny wneslum

PinAAcle 900F Preventive Maintenance (PM)
TN UNITED ANALYST AND ENGINEERING Component List
BANGCHAK, PRAKHANONG, BANGKOK, 10260
Component / Specific Model Serial # Configuration Notes
Serial Number: PFBS20031902 PM Number: 2/2
Customer Name K. SATIDA Telephone 095-558-0049
(if applicable): Number:
Customer Support K. DUANG Service Order W0-02273773
Engineer Name: Number:
Next PM Due
Date PM Performed: Jun 26, 2023 . Dec 30, 2023
(DD-MMM-YYYY) ' Date: -
{DD-MMM-YYYY) Parts Lists
Standard Labor Hours to Complete PM : 5 hours
Parts Included with the PM
Part Number (if Description Quantity
Part Number Release Publication Date ) applicable)
B0501696 Fan Filters N/A
09370145 Rev.9 A January 2018 PerkinElmer N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
Scope N9301714 Replacement Acetylene Filter Cartridge N/A
The purpose of this PM is to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of TH001022 Replacement Air Filter Cartridge N/A
PerkinElmer.
The customer should save their method before the PM begins.
General Instructions: Additional Reagents and Standards Required for PM
The customer must provide the engineer i data to recent il performance prior to
starting the PM. Part Number . Expired Date
Always check with the customer before making any changes that may affect the customer's analysis or calibration, (if applicable) (Pt Quality Batch/Lot # ]
including a current back-up of system software and/or data files.
The completed document should be signed by an authorized Perki and customer ive and left with N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
the customer.
Update the PM sticker and instrument logbook as required.
Copyright Information Additional Reagents and Standards Required for PM (Customer Support Solution)
This document contains proprietary information that is protected by copyright. All rights are reserved.
No part of this publication may be in any form o translated into any language without the Part Number (if - § Expiration
prior, written permission of PerkinElmer, Inc. applicable) Description Quantity Batch/Lot # Dat': [,
Copyright © 2013 PerkinElmer, Inc.
N/A DI Water 250 ml. AR AR
Trademarks
Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected N/A 0.5% HNO, 250 ml. AR AR
by law. PerkinEimer is a registered trademark of Perki Inc. All other and registered
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.
PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.
|PinAAcie 900F Preventive Maintenance Report (PM) Page 207 |
|PinAAcle 900F Preventive Maintenance Report (PM) Page 107 |
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Procedure Checklist

Additional Tools Required for PM
Use (¥ ) to check off th in th that have been
?art lember Description Quantity Serial #
(if applicable) 1. General:
N1013000 0.2A Neutral density filter 1 MG0-252 ¥ Review the instrument performance with the customer and document any recent
N1013002 1.0A Neutral density filter 1 MGO0-358 problems.
03030997 System 2 £0L Orver T 03030997 ¥ Inspect the customer log book and make any appropriate PM entries.
¥ Perform general inspection of system for cleanliness.
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130 2. PClnstrument Software:
N3050109 Ba Lumina HCL 1 102416-040160 ¥ Instrument Software user files/databases archived, packed, and/or deleted as needed.
N3050139 K Lumina HCL 1 110716-010060 3. Mechanical:
3050152 NiLumina HCL t 100516-030190 ¥) Inspect and clean all fans and filters. Replace filters if necessary
Inspect all gas lines for leaks and/or wear. Replace if needed.
Clean exterior of the instrument.
4} Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification
¥] Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary.
¥ Check the drain system for signs of wear. Replace worn or damaged parts.
ﬂ Visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).
4. Electrical:
ﬂ Inspect PC boards. Clean if necessary.
¥ Carefully check all internal and external cable connections.
Check instrument firmware revisions upgrade to current levels (if necessary)
Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.
5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
v Inspect optics. Clean or replace if necessary,
6. Gasses:
¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
) Verify that the acetylene filter and air filter element is dry. Replace if necessary.
IPinAAcIe 900F Preventive Maintenance Report (PM) Page 3 of 7 |
, | PinAAcle 900F Preventive Maintenance Report (PM) Pagedof 7 |
wnsnslaumugy wnmsluaiuga
7. Flame Interlock Check: 8.4 D, Background Compensation with Copper
Description: Check to ensure that all safety interlocks are closed. Description: Verifies the instruments ability to compensate for Background absorption.
Parameter Specification Test Results Pass/Fail
i Results Pass/Fail
Flame Sensor Air/C;H, Flame correctly shuts down Active Passed
ke Standard Deviation SO -0.0062 Passed
Drain Sensor Air/CoHs Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed 8.5 AA-BG Baseline Noise with Copper
C3H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed Description: Ensures that background correction does not produce excessive noise.
Air Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Results Pass/Fail
Choosing Nitrous Oxide as the oxidant Active Passed
Burner Head Sensor | 0.4 trigger an interlock shuts down tandard Devintion <0.005 00002 Passed
8. After PM Performance tests:
8.6 AA-BG Baseline Noise with Arsenic
8.1 Detector Linearity with Barium Description: Ensures that background correction does not produce excessive noise at a low
Description: Ensures that the detector is linear in the Visible Range. wavelength.
P q Certificate Value i
Parameter Specification | L o (abs.) Test Results Pass/Fail Results pass/Fail
1.0 ANDFil £5%fi 5 0.9798 0.9890 Passed
OAND Filter 5% from Cert Standard Deviation 0005 00014 Passed
0.2 AND Filter +5% from Cert. 0.2042 0.1975 Passed
8.7 Flame Sensitivity
8.2 Baseline Noise at 1.0 Absorbance with Barium Description: Instrument Sensitivity checked against Copper standard.
Description: Ensures that a high absorbance will not produce excessive noise.
) ) Standard Copper Sensitivity Specification Results (Abs.) Pass/Fail
Parameter Specification Results Pass/Fail
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. NA Not Applicable
Standard Deviation SOLD 0.0009 Passed ; I >0.250 Abs
2 mg/L Sensitivity HS Neb (if applicable) - & 0.3467 Passed
8.3 AA Baseline Noise with Copper N
10. Review:
Description: Check baseline noise. # Review with the customer PM work performed.
ﬁ Review with the customer routine maintenance procedures.
Parameter Specification Results Pass/Fail ¥ Discuss recommended customer supplied materials to have on hand.
<0.00L ¥ Attach PM sticker.
Standard Deviation <000 00002 Passed
| Pinaacie 900F Preventive Maintenance Report (PM) Pagesof 7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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Additional Comments

Additional Comments Regarding the PM

Review

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

This PinAAcle 900F Passes ¥ Fails O the preventive maintenance.

Review of Preventive Maintenance:

Customer

| Pinaacie 900F Preventive Maintenance Report (PM) Page 7017 |
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Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Aglen Preventive Mainierance provides factory recommended serice fior your anslytical instrumens (o sssre
refiabla oparation and the socuracy of pour resufts.

Debverad by highly ramed and cetified serdoe enginees usng genune Sgilent parts sed supplios, Agilent
Preventive Martenance peovides everything you nesd to reduce unplanned downtirne and keep your systems
oparating ar thisfr paak. This chisckist will ba completad o tha end of the service and provided 10 pou as & record
al the prevemive mainlesancs ectivilies

Agilent

wenanslaimuny

CrissLab

Aglers 7800 GT Preventiva Mainianancs Chacklisi
P i

Introduction

Customer Information

+  Customess should provide all necessary operating supples upon request of the engireer.

*  Acustomer represeniaiive should be availsble to the engineer wiile perfonming the presriling
makenance procedures.

& Any parts, not inchuded in the Parts Lists seotion af this dacument, are nat pan of the
recormmended Freventive Maimenance sendoe, nor are they included in the price of this sendce.

& if o system requices the uss of extra or specisl procedunes andicr parta Tor the mairtenares
service, then these must be ordered ssparmiely and charged &3 & repar, which may ircur
addvana costs

Imiportant Customer Web Links

w  Forenors Information bt Aghant Techealogies servicas, plassn visi our wobsite using the
Fodkorwing WAL hHpd ! Sarerm, ool lenk comyien-um prod uchad o i s b b- e nam il e i b rap .

@ The Agllent Community is an excellent place 1o get answers, collsborsse with cisers abon
applications and Aglant peoducts, and find In-depth documents snd wideos relevant to Agllent
tRCHIORgHE. VERT WIS SO Sl KT COm W oomae.

«  Toacoess Agilen Univarsity, vist hitpz/www. aglen com, oross by unisers ity 90 lesm about
1TalrEng CEUGNE, W CH INCiUe BN, classroom and onsite delivery. & training specialist can work
diFectly with ou Lo el daiines pous b opticns

w A usafl Agilent Resource Cenber web page |5 avallable, which includes shon videos on maimerance,
quick, Feits of Conpunm st or rem InsUmens, and othar valsalik irioemation. Chick out the
Resource Page here: hitpe. vy ag il somieruslagibntresouro:

w Need Techrics! sppon, FAGS, supplie? - wiiil our Suppont Heas pige:

It wewew agiberl. comyseanchy support.

s ideor shout epecilic pregaration requinements Tor your irsinarant can ke fousd by searching tha
Agitend YouTube channel o higes J/wrw poubube. comy usen aglent

& 78900 Momwals se aleo svadable on Agilenl.oom

]

Safuty
i s P il comytesiilbranyfusa rra nualsipublc FES08_Safety pdf
o lnstaliation and First Startug

hrtipecd fwrm. agilent com,tesMbranfusermanu sk Public THS0E_Installshon pdé
= Dperakion Mansal

hitpecy e ogilent com/os) bbranyfussrmanu s/ Fublic B9 08 _Operaton pdi
= Maintainieg Your GC
RS vy agient comfos ||
DO0GE2% 207EN0E Mamanng

Ayt usermanals il aiE -
i o

Fewtabon; 200, lesusd: Decembar 30, 2020

Agile Document Nurmber, DO00TOG3

DE nurmbber. 447158 75227300 Page 2 of A
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Service Engineers Responsibilities

= CONMALY th Customer and ensirs thal 8l necessary supphes e availsble before the preventive
rrainienance Wt

= Only bt thiiss fragies il st 10 The system of module being semoed.

= Complete ompky fields with The ralsvant inbormation.

= Complete the relevant oheckbawes In the checkiis using sither a 0" or tick mark ™",

w»  Check "Section not spplicable” chack boxes to indcate pervices/taske not delivered, as approprisse.

«  Complatethe Preventive Maintanancs servs in e ceder of thes lisks lated

@ Complete the Sanioe Review section togathisr with this custome .

= Complste the fekds for page mumbers at the foct of each selecied page

= Compkite e tatal aummber of gadges s i the Senics Completion seclion

= Ask he eustemer io sign M Service Complatios section inciuding the cusiomar s s your
sigmature.

Additional Instruction Notes

= G for any active senice notes for this unt. IF theee are any applicable “Safety” or “Modifkation
Recommended” Service nobes, plan fo implement T changes en this unit betore doisg any
quailAeafion sankce

* Do not mplement firmware updates, unless poa get approval from ihe cusbomar and ore sare that
they are compatible with the instrument conirad soffear.

Revision: 200, |ssued: December 30, 2020

Aglke Document Numiter, DIOCTNES

DIF rusmbes: 4416675572 21022 Page 3 of 8
@ Agient Technalogies, Inc. 2020
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Aglerd TR90 GT Preventive Mainiemnoe Checkis)

CrossLab

g rmgmay

System Information

EEEREEER

- = @ m
gqonqov .

Chack s bak If an instrumam configurmion mpon i stiached inkead of complaling the table
below,

. CH11021007
Inatsumiant Spstam Name wd |0

e 1
sivkr sr .ImanlHo.om

List the Serint Numers of esch
Comrganianl

é

| CH11021007

ion

Dimcisid ity Bpeclis e with tha cusiomer befiore starting.

Frewiew the instument laghook for rectnded probdpens amd cormenis.

Sareet Insarument oontnol setings before starsing the procedure,

Paiferm & genaral inspection of the systam for olearlinzss.

Check for proper instsllstion of pans, assamblies, sensors aic

Check system for required installstion of componests, seflirgs as daflined by cumant Service Nodes.
Craaci Tor reduined Timeara updates and verfy with cumomens i they would He them mnataled
Before sirting the followieg grossdures, recond the Detecior Signal Outpui(s) in the results 1able. If
the GG Is bumed GFF or in a senice mode, somparing the detector cutgauts Eafors and after the
Servia i ot pasaitle.

FRrstsior: 2.00, Issuad: December 30, 2020
Agie Docurmens Mumbsr DOO0T06S

L]

i
DE urmoer: 44156,7557127122 Pap 4 of 9 4 Agilent

Agiler Techrologies, inc. 220

wenenslumunu

Agilent 7E50 GC Freventive Mainieranoe Checklist le.ah

T e B

Preventive Maintenance Procedure
Clean and inspect GG

Unplup powes cord fmm the power sowpe.

Open GG covers ond vacwumy'remare any dusii/debris. Pay paticular atiension 1o cooling fars.
INERaCt Nl COPNRCNORE: Tof [OMGT ENTACT AN Bl acman

Recosnect Pover t the GO, Power the G on and werify the power on self-test passed,

Werlfy cwen miotor spins ety 2nd fems on with the oven door closed; off when the door s opened.
Varify aparatian of all ather Tar - e ket and EPC sooling fans:

Werify owen intake/oullet flap sssembly is cpemaling smooihly whilke heating and cocling the oven

EEEEEEE

Inlet and detector consumable replacement

@ Forthe inleis Installed, perform inlet maintenance as dalined in ihe 7890 manual - Tainaning Your
G« Ter tha inlea]s) insalled

@ Replace the sphit vent trap cartridge fiter on units with these inkets: SplieiSpiniess Capillary (55,
Mukrhicde Inles (MM, Frogrammeed Temperature Vapenzer (FTVL Volatles Imerface (W)

@ IMthe inket system b used in Split Mode with viacous samples, inspect and clean the splil ven lube on
the inkst and fush or replace the tubing betseen the infst and the splt vent rap.

@ Ifthe GC includes a Flame lontzation Detectos (FIDY, replace the et I the ignitor shows any bulidup of
samgle of corresion, replace the ignitor, Examine the FID colleciar and casik assembl ks for
COnAMINAton = AN A% NEcREasTy,

Zero Sensors and Leak test

@ Zeoall pressure seneors per the procedure in the TE50 “Sdvanced User Guide”.

W& Parform inket pressune decay test{s) as defined in the B0 Traubisshoating Manual”
1T the PR e dane in prepacation fof an Gpeestional Qualificaton, then the pressune deciy lesl defined
within thot profocol can be used for the FM.

o Aocord if et passed or falled in the results tablie

Revwsion: 700, Esusd: Deoambar 30, 2070
Aok Docurnent M. DIKETOR3 '

OF ruier du168 793127290 soe & of B <LF- Agilent
& agient Technologies, ino. 2070 i

tonanslumuey

Agilent 7E30 GL Freventive Mainenance Checklist

A

EREERBED

R

W

CréssLab

P

LS Maintenance

Saction NOT aplicale
Gheck ol cabling and configuraion sattings: beswesn OC, ray, and injeciors.
WnCUUm of remove oy dust, sapes ally arcund i,

Chiazk operation af il fans.

Check gyrings for amoath plusger ogenation

Chesck for smoath aperation of the resdle suppen = dees il necesany

estore Instrument

RAestors the nomal operating condition s of customer method uaing The Browasr intarface or Data
System.

Pur the SRR with cavier fow for 15 minutes

Bake cut the system, then restone the normal cpenling condtions

At equilibemicn, check ond reooed the post P detector sgnal output values.

Reaiihts shodld ba sirilar o lower than the detector cutpats reconded pror o PR
Perform a chemical sheckiul. If s ik & Fouting PM, 2t B customer's sample using fe ALS
applicabie. Tris will 3ot as a firal checkeat of both the ALS and the GG

Mcte: B The P Service s periormed pror io 2 qualification senvice, Then wse the qualificelon posadiss
as a-guide for final instrument s=t up and checkout.

FRavision 200, issued Decemier 30, 2020

Ak Documan Murmber DOOOTO0EI
DE number. 44166 7597222227 Page B o B

-]

Aglient Techrologies, Ino. 2020
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Agileni TEO GL Freveniive Maimienanca Checkist
ot

Signature Page
Service Review

Atinch avalabie reponsprinous of al fests jo fhis decurnentation

Feeced ghe Prevemive Maimenance service sctivily in the customers’s necordslaghook.
Updatesressl ngirument maimenance couniers os approgeiate.

Affix the PM gilcker ta #w syatam of insirument logiook Based onthe cusicmans mguast
Cormplete the Service Engiveer Comments seotion i there am additionsl comments
Feview wik the customer this servioe, parts neplaced, and best results obtained.

I the Instrumant fimrwars mas updatad, meord tha detaila of ihe change is the Sarvice Enginesrs
Cormiranta box or il necessary, is e customer©'s i recoeds.

Supply the customarn with a copy of the Sman Alerts fher

Diascribe Smart Alarts 1o the customer,

Inatall Smart Alens il requested.

Cdl EEQEEOE

7890 GC Test Results Table

. Dutnctor Signal Dutguts. Bualera PM Service | Afur FM Sarvien
Front dutector cutput MA, NA,

Back detector cutput NA. 220

AU detector output NA. I8

Front intel prissue ducay teed Past Pass

Back intet pressue decay leet P ha,

Revision: .00, Issued: Denermber 30, 2020
Aegibe Docunent Murmbern DO007

DE rumier: 441668 FER 220102

& Agilert Technologies, Ine. 3050
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Jet 7000 G Pesvertive Maintenans Checkist CrossLab
o Ao g e e

7890 Parts List Table

Tha following ks are recommended for capdlary and purged packed intets. IF this &5 & gaseral PM and tha
custormer has o prefemed set of consamabies. you may use the cuscmes s consumabios

I Froduct or
model# where | Quanttty
Past Part it usad
5L Capilary Inkit P Wi, Spliiss E1B8-6557 THB0AE i
S5L Capilry Inict P WL, 5ot 5188-6405 TRBIAE
551 Capilary Litra Inet kiet Gokl Soal with S100-0184 R[] I
| oaiar
551 Capilary Litra Inert indet Spiftless Lines - 5190-2293 pL LT
S b tapse with Glass Woal
B5L Capillary Lites inect inden Low Preasune Drep | 5190-2295 THOOAE
Split Line: -
with Glass Wool e
BF Iniet P kit 51886408 TRANAE
it went trap PM ki, single carindge (ffor ML | S700-6485 THU0AE
| PV B —
WM Clairing KR GanI0LOED | TAS0E
| PTW Samumbias. Head RGERS A1 HEE TR0
BTV Semumisss: Head Tefion Guide S182-0748 TEONE
K11 (ghires pitig] MaseTEly Wi O-ing 15237 60680 TEeAE 1
FID Colieetunt Reed i Cloaning K BIEATGT000 | FESOAE

Slnndu'd.nﬂ-mlen.Ml'urr.q:iﬂuFIDbm G1531-A05ED TEHAE 1
‘High Tempertune 00 8-ch FID Jet for capilory | G153 1-000E0 THIAE

Fil hase ]
Standerd .01 &inch FIR Jet for packed calumn 1ETI0-20E EOAE

with gaickied FID basa

Standard .01 14nch FID el for capillary cokamn | 1924880560 TE0AE

with FID basa

High Temperabure 1 8-inch FID Jul Tor cagilary | 1024480620 TEWAE

polumn with pecked/diptabile FI0 Eage
NPD Jet uniersal fit, 011-inch (D G1ER-A056) TEOAE

HPD Jei, unbersal fi, 0114nch |0 Exbendsd G1554-805490 TREOAM

lig
| 551 Capilary Ulira Inert inlet Gald Soal with BEAS THA0AD
Washer :
SEL Capileey Ulira [ver Inkes Splitass Liner - E100-2252 | TEBOAE
| Singl 1 with Glaes Woel |
I Gallector Peplscement KiL (T reeded 'I|:|59|-am1 TEO0AE
1

Rassion: 200, Issued: December 30, 200
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Service Engineer Comments

1T thais are sy sgaclic points you wish 10 nobe 65 pan of perfomming tha senvioe or other tems.of
imeresi for B customer, pleasa weiie include them in this box

Service Completion
Service request number E006742380 [ate smryice F1Fab20ad
Agilert signatune Enuwenal Yokragul ¢ inmer signaune

Total rmambes of pages i this docuren 2
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List of Instruments Certification for Environmental Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1|Analytical Balance TSP Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) (252436235 Ministry of Industry, Thailand
2|lon Chromatrography Anion  [Hydrochloric acid Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Dualification Repor] 23 Apr 24 22 Apr 25 -
(10) Phosphoric acid 220380031 Anion (ID#1047)
3|Atomic Absorption Chromium Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) Technologies AA240FS / Technological Research(TISTR) 358{67
MY13160001
4|UV-VIS Spectrophotometer Chromium Hexavalent, Oxide of Nitrogen Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25 -
Chromium Trivalent, Sodium Hydroxide Technologies MY15410009
Equipment for Water Quality Analysis
5|pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
Temp 1231155210 Ministry of Industry, Thailand
6{pH Meter Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
7|conductivity Meter Conductivity SI Analytics Lab955 / DKSH (Thailand) Ltd. C24240057 11 Mar 24 10 Mar 25 .
16300356
8|Analytical Balance Oil & Grease Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
9]Analytical Balance DS Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) TSS C210685394 Ministry of Industry, Thailand
U3t gluidin ueuwndadt wous Budillesa neudaumu $1in
WoeUfURN5ATILAINIL ISO/IEC 17025 Page 1/2


../Balance/BL2024/24 0419 Balance Mettler MS204TS C252436235 AIR0232566 2402420 003 01.pdf
../Ion Chromatrograph/24 0423 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../Ion Chromatrograph/24 0423 IC DionexAquionRFIC_220380031_ Anion (ID1047)(P).pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
../pH&ISE meter/24 0423 pH Meter SevenEasy 1230525212 UAE WAS 003 2553 C07240167 P.pdf
../Conductivity Meter/24 0311 Conductivity meter  SI Analytics Lab955 C24240057 (P).pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf

WHUNITATIVEDUNANTENUAULINA DY
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List of Instruments Certification for Environmental Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
10|Hot Air Oven S Memmert UF55/ National Food Institute, 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 Ministry of Industry, Thailand
11{BOD Incubator BOD Arco UcCa-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAQ.015/2561) (Thailand-Japan)
12|COD Reactor CcoD Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25 -
(Heating Block) 1147807
13|UV-VIS Spectrophotometer Chromium Hexavalent, COD Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 9 May 24 8 May 25 -
Chromium Trivalent Technologies MY15410009
14|Atomic Absorption Zinc, Hg, Pb, Ni, Cu, As, Cr Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 _
Spectrophotometer (AAS) Technologies AA240FS / Technological Research(TISTR) 358/67
MY13160001
15|Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
16|Incubator Colifor Bacteria Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
20200000015535 (Thailand-Japan)
17]Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1 Apr 25 -
V616.0066 (Thailand-Japan)
18|Water Bath Memmert WNE 14 / Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
19|Water Bath Memmert WNE 14/ Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
20|Auto Clave ALP CL-40L / National Food Institute, 2304203-001-01 10 Aug 23 9 Aug 24 -
807298 Ministry of Industry, Thailand
U3t gluidin ueuwndadt wous Budillesa neudaumu $1in
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../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../Heating Block(COD)/24 0425 Heating Block_Hanna_HI839800-02_UAE.WAS.003_2557_HIT-2417-0568 P.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/24 0610 AAS_AligentAA240FS_MY13160001_UAE.HEM.001_2558.pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0401 Incubator_Binder_KB400E6_UAE.MIC.018_2564 P.pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memmert_IPP260_ 24TM650.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0606  UAE MIC 002 2560 Cer No 24TM29.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0612 UAE MIC 003 2560 Cer No 24TM30.pdf
../Microbiology/AutoClave_Microbiology/23 0810#Autoclave_ALP_CL_40L_807298 Cer No 2304203-001-01.pdf

WHUNITATIVEDUNANTENUAULINA DY

1A59N15159UNERMANREWLAARUFINE YoIUTEm Inale 1enidn afia 911m

Usea1U 2567

List of Instruments Certification for Environmental Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
21]|Auto Clave ALP cL-4oL / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
22|Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 7 Dec 23 6 Dec 24 -
C236754745

U3t gluidin ueuwndadt wous Budillesa neudaumu $1in
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../Microbiology/AutoClave_Microbiology/8.23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P)-Copy.pdf
../Microbiology/23 1207 Balance_Ohaus_C236754745_C01234158.pdf
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Calibration Certificate
Certificate No.: 2402420-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

B Page 1 0f 3
Equipment: Electronic Balance

Manufacturer: METTLER TOLEDO

Model: MS204TS/00

Serial No.: C252436235

ID No.: UAE.AIR.023/ 2566

Order No.: 2402420

Operation No.: 2402420-003

Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  mr.Pheraphat Tuanjit Approved
Scientist
WVice P
Date of Tagua: 23 April 2024 Respon

The uncertainties are for a confidence probability of approximately 95%

This Certificate is isswed in accordance with the conditiord of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognized national standards and to the
units al measurement reglized at the corresponding national standards |aboratory. This certficate may not be neproduced ather
tham in full except with the prior written approval of the Nabonal Food Institute,

F-C5-009 Renigion: 01 Date: 20-04-65
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" Froundatcn for housmal Deescpment Maticrsl Foos resute el e T
ey Food Pousha _aboratary Serdce Center CALIBRATION 0081
Calibration Report
Certificate No.: 2403420-003-01
Equipment: Electranic Balanoe Manufacturer:  METTLER TOLEDD
Model: MSIMTS0 Resolution: Q000 g
Serial Mo.: C252436235 1D Mo UAE AR DI3/2566
Capacity: 20 g
Date of Calibration: 19 Ap 2024 Page 2of 3
Environment Condition: amgert Temperature: 21,7 = 1.5 T Relatwe Humidity: 65 &+ B7 %
Place of Calibration: Reoarn 206 Balsrce Room 2, UNITED AMALYST AND ENGENEERING CONSULTANT 0O, LTD.

Condition of Equipment: Good Condition

Condition of This Results of Calibration:

1. Calioration Methoct: WFl Method W-MA-DD1  In-House Method based on UKAS Leb 14 - 2019
2 Reference Standards:

Reference Standard Model Serial Mo, Calibrated By  Certificate Mo, Due Date

Standard Weight Class E2 1-500mg 15580 TCS MERILIEIS I8 Nevember 2024
Stancerd Weight Cless B2 1-500g 15882 TCS MRS I8 Novembar 224
Ingtrument Maodel Serial Mo, Calibrated By Certificate Mo. Due Dat
Tharma-Hygra Meter BOB-H1 MFEBT 019728 Quusiity Rebom QRI4-0482 4 Marnch 2025

3. This cenification s trateable to ST USIT

4, This cemificate was Canified only for the mstrumant we: caibratnd,

5. This resuit of calbration was found accursie 2s shown on date and place of calibration anky.
Calibration Results;

1. Repeatability of Reading:

Borveral Walue [ g ) Standars Devistion of Reacing {9}
00 0000074
) 0000074
2. Off-Center Error:
A mags of 100 g was placed and moved to varous position on pan.

The balance reading abtaived i giver in the table

O &
R
\-\.,_\_\_
i z 3 T 5 a
(g y]¢c 9 (¢ @ y]C 9 ¥1C 9 pi( 9 3
100.0005 | 100.0006 | 100.0001 | 1000006 | 1000003 | 100.0005

E-C5-012 Revsion: 01 Dete- 20-04-65
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. Foundation for Indusna Development MNanonal Food rsirune
v Food indusmia Lsborstory Senice Center
Certificate No.:
Equipment:

Calibration Report

Manulacturer:
Moddel:  ME204TSO0 Rasolution:
Sorial No.: C252435235
Capacity: 210 g
Date of Calibration: 1% spnl 2029
Calibration Results:  (Continued)
Calibration Range: 0-200 g
Calibration Adjustment:

METTLER TOLEDD
0.0001 a
ID Mo UKE AIR 0232566
Internal Calibration
3. Departure from Mominal Value:
Nominal Valss Starcia Vale Average Reading Corrachion Uneertainty Cowerage Factor
[ 9} (9 } Log ) e Lt g ) L1
Unkaad 000000 90000 0.0000 0000035 200
0.1 010000 01000 0.0000 QDT 200
== 1 099998 1.0000 0.0000 0000037 200
5 499907 5.0000 0.0000 0000096 200
10 10.00002 10,0000 0.0000 000012 200
2 200003 20,0001 -.0001 0.00014 200 :
50 4399998 500003 -0.0003 a.00012 200
L] 70.00000 #0.0005 00005 o.o0017 200
100 969597 1000006 00005 .00017 20
150 14950604 150.0012 00013 0.00022 2.00
200 200.00001 200.0015 | 00015 0.00028 2.00
level of confidence of approimibehy 95 %

F-C5-012 Revision; 01 Date: 20-{4-65

i ) et

The reported uncertainty of measurement was based on & standard urcefainty multiplied by 8 Cowera:

N3C-TISLTIS 17025
AL IBR

ATION D01
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f‘ e . Qualification Report
b ' e PM Check list, CM_0Q and PQ
(E/I e AquionRFIC : Anion (ID#1047)
i i Aquion : Cation (ID#1048)
g’-ﬁ ARCHEMICA o) For
i)
gf’ %ﬂ) United Analyst Engineering Conslutand Co.,Ltd.
'@,E Certificate of Calibration 34 (Validate System 2024)
| 7%
T,j} AquionRFIC ; Anion (ID#1047) ffl
g”,\) This certificate s to ;'rli'\' that instrument bolow are calibrated I\E%
r{'E' by Archermica Lab Lo, Ltd -;‘I'.:IT
3] )
& )
el AquisnRFIC SfN : 220380031 \"" -
it{; AS-DV S/ : 220360045 ":.:"::
2 @
2 5
t pd
i
“{;'- for e '-.5:'4

&
f}; United Analyst and Enginéering Consultant Co.,Ltd.

o S
)
qu\ Owperator Signatur, ate : Apr 23, 2024 |/-:|
g5 f&,
‘_ b 4 W
(l'r 4;* N
= J'f:,‘?-?‘
= -:(':

=L

-

Pt A

P
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Freventive Maintenance Report

Preventive Maintenance
Check List

Instrument Detail

Instrument Modal [ AppEcation
AgicnRFIC Anian
instrument components | Serial Humber

Consumable Detail

Columns Guard Columng | Suppressos Concamrators

BEAE AR ADRS-500

Parlorm By Archemica

[
5 i

wnanslamunu

.:-.h:;“;!l"n-é'pﬂml!lrﬂ__ =

tlsldaafﬁfjav tnaslumuny

& I M A!‘Ii OI'I I D# 1 047 ; Dicnex lon Chromatography

wenanslumun


1809
Rectangle


1809
Rectangle



A

Chaokilsf (0.5 Praventive Malfemanos

General ICS Maintenance Checklist

Seak and Platon. oo
Pieton rinse peal in prmany pump bead
“Pieon snal in prmavy pamp hess

Pietmn in primmey pamp hesd

Pirtnn rinss peal in s=contsry pume head
L= Firton sanl in sscondary pump head

00 ) peconden puns heed

] g
7| Instrument e nemedion - | ]
C eyetion Valve Aubuikd ~Cleaned - Replased | NA.
] Pituik injsctin valve § port =] - e
4 - Roer ssal =] L] Ll
5 - Stalor ek 5] L Ll
| Dpticsial| Abiiary Vilve Rabii | Cleansd | Replaced | N.A:
B Rekasit suxiinry valve - port [m [m| |
T - Roier saal L] [m] L =
-] =
E] I chisck watie assembly
10| Oullet check valve assembly
11 | Werifed comact ow orentation

A

Himatn Valve and Priming Vahs
15 | Wanse vahen ml
18 | Pembguhe L
o Call Datatee” D CHA
70 | Chwek conductity eal [ L] L] ]
71| Chick akcvectamical oall C | i
=] - WNoiking Ehaeyeta [m L] Ll [
= - Reknence decind L] L L 5
4 - Gaskat Cl | ] 5]
5 -~ Colkody [ L] m] &

T R R PR mecked, | Claamed || Replacod | | NA
26 | Gampl Locp T g 25 ul ] 5 L1
27 | Erding Ther 5] - L1
28 Loak sansar E ] LA L
28 | Lubricabe pump mechank O LubE:Lm - o
0| Puconmcied bod ine 1 the vahn 5 2 0
i | ® 3 =
a2 timad pump <] - - Ll
33| Chesckad promp for kaks - - Ll
54| Ghesked ges for leaks ] - = [

onanslumuny

I M Cation ID#1048

Preventive Maintenance

Check List

wnaslumunu

A Checwlist Sampiar Sraventie idamtenence:

AS-DV Autosampler Preventive Maintenance Checklist

Mo del Sarial frumbar _Firmwarae Varsion
= as-0y 220350045 160
O = 8] [m]
4, | Sampling tubing (Transter lina) O ] O a
5. | Reconmeot samping nesdie & hubing =] - =]
. R mﬁi‘E
3 DR

" 8. | Chech caroussl movermsnt 5] a
7. | Check neadie mavemnent = - - [m]
B. | Lubricate neadle dive O mm - a
8. | MG cover = [m] o a

- Bioan High Frosssre Va % Giiaciediean ]
10, | High pressure vahs - Perl O [m] ] 5]
1, | - Rctorseal o | o =] ]
12 - Slaler faca (=] a =] =
~ Reonnected Ui I o T8 .
13, Ay ] o u] 2

Orthers | comments
'
tenanslumuny

)‘ Chackiist (G5 Fro

Dicnex lon Chromatography
Preventive Maintenance Report
| Gustomer Organizatian | Hamel Departmant
Unitad Analyst and Enginaaning Consutant Co,Lid

| Enginger. . Date

Mr.Channarang Khisa-Lin
Ingtru Datal

e ae]

Anquion Cation

NN, Suwan Kongthong | Lan

e Mamienancs

(nsrIRANT Companents T [SeralNumber
Aguion 220340349

Consumabla Datail

| Cofumns | Guard Golumns | Suppressors | Concentratons Eir.
CEI2A CE12A COER-A00

RO v W0 v SHEIBM G W Wen

Parform By Archemica

wnenslaimuny
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Chacklisf (5 Pravaniive Maifenance

General ICS Maintenance Checklist

Result
| Ghecked | Ginaned | Ropiaced | Wk
| = | .

5] : |
o Checked | Cleaned | Replaced |
1 0 u

PLirn s Piaaton Flinss §
Piston Saal and Pis

[ 78| Piston s seal n seoomey pum head |
Pitor: pmal e secondary pump head
_| Plrion In sscondary pussp: head
Winste Valn and Priming Vahe
18 | Visie vahs
18| Priming vahn

Warking sleciode
nlsranc slectods
skt

76 | Semplelocp | Simm 250

27| Endana Ml

#8 | Loak samior

= Lubricate pump mechanic

| 30| Aeconnected bouid ines o the vahin
51 | Aeconnecied kguid bnes b pump hencs
2 :vnmeu pumn

Ex] “hacked pump for leaks

L) Chacked gas for lsaks

tonaslununy

Sng. CheemueenLombArchamicn Barvee Contraetal e 20241 5iion Cual 2024-04-21
Fape 1ol 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification

General Information

Computer Name Version Mumber:
Instrumant Cantrollar:; DESKTOP-CAFSILT T.2.1 Build B5335
Cliant: DESKTOP-CAFSILY 7.3.1.8535
Dperator: Mr Chanrarang Khiso-Lin

Overall Test Result: Passed

Comparison Format:

Al Barameiers: | Significan Digis: I¥]

Riswigwer's Signanre I Datn

wnanslamunu

CM 0Q

Chromeleon
Operation Qualification

tenanslumuny

\_Ehn!l ci'ml A eonLocaldchemicriSensos Contractvalidale 20Q0E o Cus 200 4-(4-33
Page 2 o

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1
Verification of Selected Rasults

Dalection Algerithm Cobra

Calination Typs: Lin, WithOffsal

Evaluasion Ty Area

Standard Mathod: Extarmal

Calbiration Moo Tatal

Bupor Varabla |

Dffmnt {c) Aralanifde ok
Acelophenons ok
Frapiaphanang ak

Slope (e1) Acataniide ok
Acetnphenons ok
Prapighannng ok

|
|

Corralation Cowlfi, calaniite lok
Acetophenons fok
Froplaphancni ok

Variance Acetaniide [ok
Acalophenons ok
Froplaphencne |ok

Std. Deviation Acetaniide ok
Acelophsnong [
Fropiaphencns: ok

Rol Sid, Dow. Acatanilids ok
Aceiophenane ok
Fropiaphantng Iok

Variance Conff, Acolarilide ok
Acetophenang ok
Propiophenine ok

wenanslumun
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Fago 3o 12 Page 4 of 12
ThermoFisher : ThermoFisher
SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 1 . Chromeleon Operational Qualification, Part 1
Verification of Selected Results Verification of Selected Results
Beport Vavishie Pagh Nama B S Bapor Varable Srilus
Calibration Point X At e ok Theredical Flates Acataniide [k
Acoiophenong ok {EP} Al B ik
Propiaphancns ok Fropiophenong ke
Calitraticn Peinl ¥ Aenianilog ok Thecretical Flates Acetanide 0K
AcotomnEnang ok UsP) Acatophern ok
Ppinphancng ok Fropiophenone ak
Amourt [ng] Acctanilics 3 Theoretical Plates Acntanife ok
Acesoghenone o ] Aceicphenane ok
Propinphencne ok Propiophencns ok
Rasodution [EF) accaaniide ok
Acataphingie o
Resclution [USF) Acataniide E
Aoetaphenone 3
Prak Asymmetry Aoetaniide ok
[EPAUSF) feekophanons o Test Result: Passed
Prepicpherons o
Prak Asymmatry Analaniide o
[ALAY Acztaphenone 3
Propinpherons ok
onanslumuny tenanslumuny
Sy O = Cual 2024-4-23 Saq: ChromelsonLotalinene mics\Servics Conractviidaln 202415mtion Ol HHH-23
Page o 12 Fagn ol 12
ThermoFisher : ThermoFisher
SCIENTIFIC SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Mast Frequently Used Paramaters: Comparison with Expected Results

Dalncion Algesithm:
Cafbraton Type:
Ewalualion Type
Standia Mathid
Talbraton Maoda:

Variabis Categery |
Injection

Chramategram

Peak Rosults

Cabra

Lin, WithQiffaat
AraR

Extginal

Tetal

|Roport Varahta
No.

Mame

Typo

Pasition

Status

Valume

Dilutien Factar
weight

IntSid
InakruE Mo thed
Pracaaainghbelhad

C eyl

Ne. of Peaks
Cheamategram Sian Tima
Sigranl Mir.

Sagral Max,

Uinét

o

oo

Mo

Peak Namo
Paak Nami
Paak Narmm
Rot.Time
Rot.Time

F
F

Chromeleon Operational Qualification, Part 2
Most Frequently Used Paramaters: Comparison with Expected Results

Peak Results Abs Rot Dew,
Ret.Dev.jabs)
Ret.Dew.jobs)
RedlRotDev,
Ret.Dew.frel]
Ret.Dew.jrol}
Aroa

Aroa

Aroa

Reldfvrea
Relirea (Total)
Relirea [Total)
Height

Hdght

Hedght

. Fel.Helght (Totall
RelHeight [Total)
Rel.Height [Total)
p Amount

Amoant

Amoant
(Concentration
(Concentration
(Concontration
[FRel Amawnt
[Feal.Amsaunt

ool Asmatnt
[Pk Widlth (87%)
Preak, Wilth (0%
Preak Width (07%)
Preak: Width (5%)
Peaik Width (5%)
Peaik Width (5%)
Peak Width (10%)

Tggoooogo
R

2R

Acataniide
Acoiophenone

mnatantide
Acalaphancne

Auataniide
Acalophenone

Ret.Time

FEREIRERE TEREERERE

Pesak Widsh (10%)
Pk Wideh [10%)

wenanslumuny

Acataniida
fcalophancns
Fropicphenans
Acalaniide
Acalnghanons
Propicgiaans
Acalaniide
Acalophancrs
Propiaphanang
Acalaniide
Acuinpheroes
Propioghenong
Acnlanifde

Acnicpherong
Propiaphanane
Acetanifde
Aceiophenons
Propiaphensme
Acntaniide
Acriophenang
Proiophencne
Acetarifge

| Acebophanans
Propiophencre
Aootarilioe

Acataphenone

Frogicphancns

32??9—?—?—?—?—2?—?—?—?—?—2—3—3—3—?

wnenslaimuny
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. ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Paramaters: Comparison with Expected Results

Vaviabls Categary | Report varibls Poah Maneg Stars
Peak Resulis Peak Width [30%} Acalanibde ok
Peak Widih [$0%) Acalophercns ok
Peak Widih [50%) Fropiananang okt
Lt Width (%) Acaianibide ek
Lt Widh (%) Acaiopherong ok
Lokt Wideh (0% Propiaphancne e
Right Width {0%) | Acaianifoe o
Riight Widith (0%)] Acelophanans ke
Right Width {1%) Propiaphancne ke
Peak Start | Acaiarilice e
Peak Start Aciophanans e
Prak Start Propiophencne: i
Peak Stop | Aceiarile i
Peak Siop | Acetophenaneg i
Peak Siop Propiophencne o
- Poak Start Value | Avcetarilice e
Peak Start Value | Acetophanane ok
Peak Start Value Propiophenone k.
E Feal Siop Yalue Acmtanilice £
Peak Stop Value | Aciopnanane ok
Peak Stop Value Propiophencre ik
BL-Walue Peak Start | Acstarlide ok
BL-Value Peak Start | Anssophanane k.
BL-Walue Peak Start Propiophencre k.
BL-Value Peak Siop Acstandida ok
BL-Value Peak Siop Acetophenone ok
BL-Value Peak Siop Propiophencns ok
Type Anetaniids ok
Type Acstaphenone ak
Type Propiophenoos ak
Resolution (EP} Acataniide ok
Rosolution|ER) Acetophenone ok
FER) L i ok
Resolution|USH) Acetaphenone ok
A Wi EF) A i ok
Asymmetry EF) Acotophencne ok
Asymmetryl EF) Propiophenons ok
'
onanslumuny
Sy Chi a3 ervicn Contractyakdate A on Cusl A024-04-23

- ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Variabla Category |fepor! Vanatie EZL1% -
Peak Callbration Mo. of Points Proplaphenone ok
Na. of Points{disabied) | Acelsnibide ok
Mo. of Points|disabled) | Aceiophenans 3
Ma. of P ik
Warlance [ Acetanifide i
Warlanoe [ Acetophenane e
Varlanoe Propiaphenocne 2
war.GocH | Acetanilice ]
War.Coef | Acetmphenans i
War.Cooff Fropiophenone ik
Shd. Derv. Actarilice ok
Std. Dev. | Acetophenane ak
Std. Dev. Propinphencre ok
Rl Std. Dy | Acetarilice ok
Rl 5td Oev. | Acetomnenane ok
2 | Rl Bt Daw. Prpiophencre ok
Caorr.Coefl, | Aoetanilide ok
Caorr.Coofi, | Acefopnenane: ok
= Corr.Coaft. Propiophenone ak
R-Siguan: | Areaznilide ak
R-Siguan:  Anssnphenone ak
R-Sguan: Proplophencne ak
Adlj. R-Sguare Acctaniide ok
Adj, R-Bguar Acetaphenone ak
Ael], R-Sgunre Propicphenons: ok
X Anataniids ak
X Acatophancne ok
X Progipherng ok
L Acataniide ok
¥ Acelophenone ok
A Propicphenons ok
W Acetaniide ok
W scelnphancne ok
W Frogicpranani lok
F¥) Acalaniide ok
FX) Aialophenors ok
Fix) Prapicphanans ok
.
wnaslumunu

Ecq: Chromelecn Localvirchem kcalSenvice ContraciVabdate ZH4Staton Oual S124-04-23
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ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results

Mariablo Catogory | Feport Vaniable Starus
Peak Resulis Asymmetry|AlAY Acelanifde ok
Amymmetrg[ALAY Acalopherons ok
Asymmetry| ALY Fropicgfmnansg ok
Theor. Pistes{EP) Acaianifide ok
Thocr. Pistes{EF) Aceicpherons ok
Theor. Pises{EF) Propiaphenang ok
Theer. Plates{USP) Acelanibde ok
Theer. Plates{USP} Acelopherong ok
Theor. Plates({USP) Propiaphnan ok
Theor Plates (JP) Aceianiide ]
Thecer. Plates(JF) Acelopherang ok
Theor. Plstes{dP) Propiophenong [
Peak Callbration Cal Mode Acetanifde =
CalMode cetophenons ok
Cal Mode Fropiaphenone [
Cal Type Acetaniide ok
Cal Type Acetophenong ok
Cal Type Propiophenane o,
Weights Acetanifde o,
Weights Mcetophenone o
Weights Propiophenone o
Cailibr. Cootficient GO Acetarilide o
Cadibr. Cocfficient G Acetophanane o
Calibr, Coefficient 0 Propiophencne ok
Calibr, Cooficient C1 Acrtarilice ok
Calibr, Coofficient &1 Acetophenane ok
Calibr. Coefficient &1 Propiophencee ok
RF-Value Acetarilice ok
BF-Value Acetophanone ok
RF-Value Propiophenone ok
Mo, of Points Aostarilice ok
Mo, of Points Acefophenone ok
'
tenanslumuny
Sy O 1 o i Gl 2024-04-23
Paps 100f 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: C. rison with E d Resul
\Repart Varabis 8 Stadus
Peak Calibrathon Residual for Cal Point X | Aectand ide ak
Fesidual for CalPaint X Acstophenong ak
Residual for Cal Paint X Propiophencne ak
(Calibraticn Point Status Aceranlide ak
(Calibraticn Point Status | Soctophenone ak
(Calibrafion Point Staius Propiophencre ‘ak
Amount Aot e ak
Amiount AcescnnEnone ak
Aot Propinphencns ak
Companseni (Cal. Type Aoctandide ‘ak
Peak Typa Aoctaniida ‘ak
Lo Limit Anssophanone ak
Feighvt Limsit Acstand e ak
Group Acstariics ok
Factar Acstophanong ak
Armeunt Agaaniida ak
Cane.Unit Acstaphancng ak

wnenslaimuny
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soalArchesicaiGenics Contmcivabdate 2024'3mton Qual 2024-04-23

i . -
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFElC
Chromeleon Operational Qualification, Part 2 ; Chromeleon Operational Qualification, Part 3
'
Most Frequently Used Parameters: Comparisen with Expected Results Systerm Suitability Test: Comparison with Expected Results
Maiahle Category |Repart Varabn Puuk Nawma |Simtus i
Paak Furity PPl Acularibe o Yarighic Category | @eport Warisbis Status
BRI AcatophEnana o :‘:::L":i““‘b'"h" :::'“:W :;‘
Ll ) ok B - +
Inj-Condition ik
(L B o Eval. Formula ok
ES0 PRI ak Cparatar ok
50 PRI ak Siatistics ok
Watch ak Rounding ik
Match [Aoskphenchs ok MirimumNymberoMnjections  [ak
Watch {Propicphenong ak MaximumNumberCinjections. ok
RED Match Acataniide ok Channal ak
RED Match Acaiophancrs ok Peak ok
RS0 Match Progicphenans ok Red. Value Formula 1 ok
Rel.Max at Aoulaniide ok Ried, Walus Formida 2 ok
Rel.Max at Aoelophenors =4 N.A ok
RelMax at Propoghenons ok Syslum Suitability | Inj. Eval. Result ok
Test Case Result |Eval, Result ok
|Paak Result |ok
|Injection Contifien Reaull ok
- | Red. Walue 1 ik
|Red, Walus 2 k
Test Rosuli: Passed EP.r;ul: - ;
Message ok
Austagn ok
Count |k
Maximum |k
Wi e ok
Range ok
Rzl Rango ok
Fel, Siel. Disw. ok
Sed. Duew. ok
Sum ok
Test Rosulf: Passed
tonaslununy tenanslumuny
SOFTWARE 04 -
ThermoFisher

SCIENTIFIC

e ] ' PQ Anion 1D#1047

Part 3 -

Performance Qualification

OWERALL TEET R

Fleld Servi

Li]ﬂﬂ’lihiﬂ’]ﬂﬂl-l Lﬂﬂﬁ'ﬁhllﬂ’]UH.IJ
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TEST EQUIPMENT AND STANDARDS Therl'ﬂﬂ Fishel.

SCIENTIFIC

Test Equipmant

Equipmant : ] Sarial Number [ Ual‘u’rr_ﬂ_a_!u_‘_ﬁllu:illr
2 Hilf MA

timeler
nly

tonaslununy
REPEATABILITY [CD} ThE!rIT]D Fisher
SCIENTIFIC
Information
¥ ma
Datector SN |

Data Path ChromedeonlocalbArche

Peak Results

Rataniion Timse jmin}
0265

~Sampls Name
ity 01

Repeatability

Meaasuri Result

OVERALL TEST RESULT: PASS

wnanslamunu

NOISE AND DRIFT {(CD) Thermo FiShEF

SCIENTIFIC

Respanse

Information

System |
Hama
Detuctor
SN

1 RFIC

OVERALL TEST RESULT: PASS

tenanslumuny

CARRYOVER (CD) ThermoFisher

SCIE_N'IIFI'C

Infarmation

System Name_
Dtoctar SN

Paeak Resulis

Eample Hama ' I

Results
Test i  Oberved (%) I
AREA | 000 [

OVERALL TEST RESULT: PASE

wenanslumun
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DEECTOn (NI Y C8) ThermoFisher LA e o Tt ThermoFisher
SCIENTIFIC SCIENTIFIC

EG Current Test

Sat Paind (mM)

Pk Haig

Information

| Systam Nama |
Detector 58
Dhata Paih

Peak Resulis

Sample Hama Canceniration

11 B5S 10,34

Linearity
| | Rasull 5
]
I i
OVERALL TE OVERALL TEST RESLLT: PASS
Fladd Fieid 5

tonaslununy wnanslumuny

IC PUMP FLOW RATE ACCURACY Therlﬂﬂ FlSher TEMPERATURE ACCURACY ThEI’I'I"ID F]ShEI’

SCIENTIFIC SCIENTIFIC
IC Pump Flow Rate Column Compariment

Set Point [mlL) (mL _-_ = 00 Limii (%] -_ Remal |  SetPoirt (G} _-. Reading (G} . “Duviation | Rasult
[T ' [EE] 3.0 W5 a5
L ] f B i )
. @

OVERALL TEST RESULT: PASS CVERMALL TEST RESULT: PASS

Field Servi

enanslumumy nanslumugy
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OQ EXCEPTIONS AND COMMENTS ThErl‘nD Fisher OQ REVIEW AND COMPLETION ThETI‘nO Fisher
SCIENTIFLL SCIENTIFE L

HiA & . Fiep

OPERATIONAL QUALIFICATION RESULTS

Eipes
Iha Og

—_ Finld [___Fiald Service Represe
I

Cusbarmer Signatiin,

tonaslununy wnanslumuny
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1THH

PUTISTR

Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Abscrption Spectrophotometer “Agilent Technologies™
Model ARZ2A0FS, Serial No. MY13160001
2. Working standard solution “Incrganic Ventures”™
Multi Analyte Customn Grade Solution, Lot No. S2-MEBETS610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.

3 S0i Udomsuk 41, Sukhurnvit Road, Bangchak, Prakanong, Banekok 10260

CALIBRATION PROCEDURE : 1. Performance Verilication of Atomic Absorption Spectrophotometer
(Wi-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE: 0.02, 0.10, (.30, 0.50, 0.70 meg/A at 228.8 nm.Cd, 0,10, 0.20, (.30, 0.50, 0.70 me/l at 357.9 nm.Cr,
0.05, 010, 0.30, 0.50, 0.70 me/l at 324.7 nm.Cu, 0.10, 0.30, 0.50, 0.70, 10O e/l at 2483 nm.Fe,
0.20, 0.50, 0,70, 1.00, 1.50 me/l at 217.0 nmuPh, 0,08, 0,10, 030, 0.50, 0.70 ma/l at 2795 nmuhin,
0.10, 0,30, 0.50, 0.70, 1.00 mg/l at 232.0 nmuNi, 0.05, 0.10, 030, 0.50, 0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, “CARLO ERBA™
Cadmiurm Lot No. 0006589926, Chromium Lot Ne. 01 12384886, Copper Batch No. T11T0984, Iron Batch No. T1260874A,
Lead Lot No, 1227873, Manganese Batch Mo, T1092284, Nickel Batch No. T2T0178A, Zing Batch No. TBZD1404
AMBIENT CONDITIONS : Ternperature 25+ 5°C  Relative humidity 50 £ 20 %
The Atemic Absorption Spectrophotometer has been calibrated against Reference Material
traceable to National Institute of Standards and Technology { NIST ) by The Analytical Chemistry Laboratory.

The results are attached herewith. =

= e P,

Calibrated by ...

Director of mb’“ﬁ‘ﬁg’f"ﬂy Laboratory

Ref. 201526T020100454001
Issued Date : 11 March 2024

Adhvertising the Report/Certificate and publicit

The resulis red tems testad calibrated

Full are prohibited unless

1 15 obtaned from the sovemor of TISTH

FMLBLMTC.O0Z Raw,d

OfficevLaboratony
on Khlong Ha, Amphoe Khlong Luang 501 1C, Bangpoa nduitrial B
i 12130, Thailand

196 Fhahommpothin Road, Chetuchak, Banskok 10500
Thaland 1

Tel k@nﬁ-‘fﬁ‘hjﬂa : 225, 5217
Faw. (66} 0 257% BS92

E-mnall : sumaleegtistronth

Armphoe Muang, Charmw
Tel {64839 2
Fax. (66) 0 2
E-mal © micgt

i @istronth Websiteawww.tistr.onth

-TISTR

Request Mo. 2567 / 0275

145

CALIBRATION DATA

MTC. ACL. Mo, 358 / 67

1. Nolse Level
Elerrent Zd Cr Cu Fe Pt Mn i Zn

0.0006 00004 | -00003 | 0.0001 0.0011 00005 | 00008 | Q0004

0,001 D.omT -0.0009 00008 0.0001 0.0002 -0.0003 00007

0.0006 00017 | -0.0020 | 0.0005 0.0005 0.0004 00013 | 00014

0.0001 00018 -0.00G7 0.0005 0.0004 -0.0003 | -0.0001 00010

10001 | 00019 | -00014 | 00003 | Q0010 | 00000 00002 | -0.0001

0.0011 00014 | -0.0017 | 0.000% 00008 | 0.0004 0.0006 00010

-0.0002 0.0015 -0.0015 Q0003 Q0002 00008 00008 0003

0.0006 00012 | -0.0001 | 00006 | Q0008 | 00001 0.0002 | 00013

0.0008 0.0009 -(L0003 00003 0.0005 0.0002 0.0001 0.0307

Aborbance 0.0012 0.0011 00012 QL0008 Qa3 0.0004 00004 00015
0.0003 0.0015 | -0.001% | 00001 00002 | 00000 | -0.0003 | 00003

10,0005 0.0o017 -0.001% -0.0007 0000 L0007 00005 0.0005

00006 | 00016 | 00000 | 00006 00001 | 00013 | 00005 0.0010

10,0003 00011 -0.0002 00001 -0.0007 00009 0005 0.0002

00003 | 00012 | -0.0011 00007 | -0.0003 | -0.0003 | CO0010 00009

(L0004 00018 -D00E6 0,000 -0, 0006 00008 Q0007 0.0007

00001 | 00018 | 00018 | 00013 | -0.0006 | -0.0001 | 0014 L0006

0.0003 00017 -0.0001 0.0001 -0.0012 -0.00049 00001 00002

00000 | G001 | 00007 | 00003 | 00005 | -0.0002 0.001 0.0003

0.0004 00015 00006 -0.0001 -0,0004 00003 00002 G.0008

Avverage Absorbance 0.000 0.001 -0.001 0000 0.000 0.000 0.000

Continue 2/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Achwertisirg the Ae

Cartificata and publicry of the

Head Office

35 b 2 Tamben Fhilong Ha, Amphoe Khiong Luang,

E-ral © umipaagetistr.onth Websiteowww tistr.onth

rel. (65}
]

E-rnai. - micy

the govamar of TISTR

0 2323 167280 ext. 115, 116
[1fs 165

rgwat Samutprakan 10230, Thailand

Office

Thafland

FMLBL.MTC.002 Rev.d

196 Phahoryothin Road, Chatuchak, Bargkok 10500,

T:}émﬁ%hiﬁ’jﬂhﬁ 5225, 5217

E-mail : sumaleegtistr.onth


1809
Rectangle


1809
Rectangle



22-TISTA

Request Mo. 25-67 / 0275 2/5 MTC. ACL. No. 358 / 67
2. Precision
Element| Conc. Absarbance fove, | 500 MRS
(rgA) Abs.
002 | 0LOOTE | 0.0076 | D006S | 00075 | 00071 | 0.0070 | 00076 | 0.0074 | 00077 | D.00GT | 0.007 [ 00004 | 5.15
cd 030 | 0.1008 | 0.0007 | 00995 | 0997 | 0.1000 | 0.0896 | 01008 | 0.1002 | 0.1005 | 0.0999 | 0.100 | 0.0005 | 0.45

070 | 02501 | 0.2306

02277 | 0.7305 | 0.2310 | 0.2295 | 0.2290 | 0.2293 | 0.2305 | 0.2296 | 0.230] 0.0010] 0.42

QL0 ) 0.0094 | 0.0093

00093 | 00096 | 0.00%4 | 0.0095 | (L0090 | 0.00%0 | 0.008 | 0.0090 | 0.00%9 | 0.0003| 275

o 030 | 0241 | 0.0236

00221 | 00238 | 0.0231 | 0.0226 | 00351 | 00273 | 0.0230 0.0251 | 0023 | 0.0006 | 275

Q.70 | GOS00 | 0.0500

00500 | uOS24 | 0,093 | 0.0511 | 00509 | Q0512 ) 0,0515 | 00504 | 0.051 | 0.0008 | 1.63

0.05 | 00061 | 0.0062

0.006d | 00061 | 0.0063 | 0.0069 | 0.0061 | 0.0062 | 0.0064 | 0.00461 | 0.006 | 0.0003 | 5.00

Cu 030 | 00915 ] 0.0411

00402 | 00407 | G005 | 0,000 | 00395 | 000D | 0.0359 | 0.0400 | 0040 | 0.0006 | 1.58

070 | 0.0960 | 0.0960

00960 | 00959 | 00947 | 00055 | 0.0952 | 00952 | 0.0951 | 0.0955 | 0.096 | 0.0005 | 008

010 | 0096 00101

00103 | 00100 | C.008% § 0.00946 | 0.0106 | 0.009% | 0.0105| 0.0102 | 0.010] 0.0003 | 3.36

Fe 050 | 0.0420 80,0415

00028 | 00427 | OEZ1 | 0.0026 | 00413 | 0u0a30 | 0.0421 | 0.0019 | QO0AZ | 00006 | 1.33

100 | 00830 0.0639

0.0847 | 00834 | 0.0832 | 0.0820 | 0.0839 | 00838 | 0.0837 | 0.0845 | 0.084 | 0.0008 | 0.92

0.20 | 0.007E] 0.0074

0.0078 | 00078 | 0.0075 | 0.0078 | 0.00TT | 0UDOTE | 0.0078 | 0.00TT | Q00| 0.0001 | 1.71

Fb 0.70 | 00278 0.0273

00271 | 0026T | 0.0270 | 0.0264 | 0.027d | 00273 | 0.0269 ] 0.0269 | 0027 | 0.0004 | 1.45

L50 | 0.0551 | 0.05498

0.0552 | 00555 | OBSAT | 0.05496 | 005494 | Q0584 | 0.054% | 0.0547 | QOS5 | 0.0004 | 0.64

005 | 00116 ) 00107

00110 | 00103 | Gud108 | 0.0008 | 0.0112 | Q0107 | 0.010%) 0.0108 | 0011 ] 0.0003| 3.15

I 030 | 0.0650 ) 006499

00649 | 00651 | OGS | 006446 | 0.0649 | DU0GAE | 0.0680 ) 00648 | QU065 | 0.0003 | 0.48

070 | 01463 ) 01065

0.1459 | 01471 | 01475 ) 0.1474 | 01487 | 01473 | 01862 | 0.1068 | 0147 | 0.0008 | 0.56

0.10 | 0.0095 | 0.0100

0.0096 | 00103 | 0u0102 | 0.00946 | 0.0100 | (L0095 | 0.005T | 0.0094 | 0.010{ 0.0003 | 3.04

L 0.50 | 0.0a43 ] 00033

0.0438 | 00903 | O.0a30 | 0.0037 | 0.0044 | 00437 | 00436 | 0.0834 | 0044 | 0.0005 | 1.09

1.00 | 0812 ) 00820

00834 | 00829 | 00818 | 0.082% | 0.0831 | 0.0835 | 0.0816 | 0.0819 | 0.082 | 0.0008 | 0.99

0.05 | 00374 | 00577

00373 | 00377 | 00F g | G.037T | 00373 [ 00371 | GOETL | G074 | D037 ) 0.0002 | 0.61

In 0.3 | 0.1985) 01903

01575 | 01992 | 01979 | 01968 | 01995 | 01985 | 001974 ) 02004 | 0199

0.0 | a2t | a3l

08019 | 04021 | 0023 | 0.3581 | 06042 [ 04025 | 0.3953 | 0,357 | 0402

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Continue 3/5

The results relate only 1o the iters tasted/calibrated o value assigned.
Acbartiing the Report Certficate and publicity of the results except in full are probibited urless wiitten permission is obtained from the govermnor of TISTH,

Head Office

35 Wu 3 Tamibon Khiorg Ha, Amghoe Khong Luang,
Changeat Pathurmthani 12120, Thatand

Tel. 66) 0 Z577 9000

Fax. (66} O 2577 9009

E-miail : rumpaigtistr.onth Websiteswsetistr.onth

FA.BLMTCOCE Aew.d
Office/Laboratory Cffice
Sol 1C. Bangpoo industrial Estate, Sakburmdt Road, 194 Phahomeothin Acad, Chatuchak, Bangaok 103040,
Armphoe Muang, Chanawat Semdprakan 1OZED, Thaland  Thailand

1
Tel (56) 02323 1672-50 eat. 115, 116 E‘E?ﬂgmnmuﬁ?‘) 217
Faoe 1061 Z

Faue. (66} 0 2523 3165
E-mail : mitcgtistr.orth E-mail : surraleagtistionrth

TISTR

Request No. 25-67 / 0275

3. Trueness

3.1 Reading on wavelenath- Cadmium{Cd) at 2288 nm.

MTC. ACL. No. 358 / 67

Elernent | Standard Value of M| Reading Error of Measurement | Eror of Measusernent | Uncemainty
(el (mal) {mg} (36} [rrg)
0020 0.020 0.000 110 + 0.005
Cd 0301 0,501 0,000 011 + 0.005
orar 0.693 0013 185 + 0.008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.

Elernent | Standard Value of FM|  Reading Errar of Measurernent | Emor of Measurement | Uncestainty
{me) (el (g} (%) [rrgA)
0.1007 0.104 0.004 349 + 0.00%
Cr 10,3035 0.287 0,006 211 + 002
0.7071 (L685 BT k] 319 + 0,023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

Elerment | Standard Value of RM|  Reading Error of Measurement | Emror of Measurement | Uncertainty
(mg/l) (gl (g1 {36} (rivgA)
0.051 0087 0004 T.58 + 0,003
Cu 0303 0.296 -0L007 219 + 0009
oT0d 06598 0005 0.74 0.020
Continue 4/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Tha results relate only to the iterms tested/calibrated or value assigred
Advwartising the Aeport/Certificate and publicity of the results secept in full are probibited unless witten pempission & obtaned from the smwemor of TISTR

Head Office
35 Mu 3 Tambon Khlong Ha, Amphoe Fhiong Luars,

Changwat Pathumthari 12120, Thailand

Tel {56) 0 2577 9000
Faw. {64) O 2577 H009
E-mail ; rurmpai@tistr.onth Webseeans tisir orth

OfficeLaboratory

Soi 1T, Barepoo Industial Estate, Sukhurdl Road,
Arrphoe Muang, Chanowat Samutprakan 10880, Thaland
Tel. 166) 0 2323 1672-80 ext, 115, 116

Fiae. 466) 0 2323 9165

E-mail : mitogtistronth

FiuLELMTC.002 Aevd
Office
19 Phahonyothin Aoad, Chatuchak, Bangiok 1080,
Thalard

E-mail : sumaleegdisironth


1809
Rectangle


1809
Rectangle



ITISTR

4/5
3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

Request No. 25-67 / 0275

MTC. ACL. No. 358 / 67

Flement | Standand Value of BM]  Reading Emar of Measurement | Error of Measurement | Uncertainty
(meA (mal} (e} (96} (e}
0.100 0.1 0.005 450 + 0014
Fe 0.500 0,482 0018 355 +0.016
1.006 0.968 -0.038 375 + 0.02%
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Flernent | Standand Value of BM|  Reading Errar of Measurernent | Emor of Measwement | Uncertainty
(megsl} (me) N (36) (rrad
02 0202 0.001 0.24 + 0014
Pb Q706 071e 0.0tz 173 + 0.030
1.513 1.459 -0u054 357 + 0061
4.6 Reading on wavelangth- Manganese (Mn) at 279.5 nm.
Elerment | Standard Value of RM|  Reading Error of Measwremnent | Emor of Measurement | Uncertainty
{mes) (med) [me) (%) (g
0.0505 0050 0.000 0.83 + 0.005
Mn 03031 0306 003 112 £ 0007
07023 0898 -0.004 062

Continue 5/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

b the items tested ol
Im full are prohibited |

Advertising the ReportCertificate and publ

Head Office
35 ki 3 Tambion Khlong Ha, Arnphoe Khiong Luang,

Office/Laboratary
501 1C, Bangpoo Industrial E

-80 ext, 115,
0 2323 9165
micgtistr.onth

. Sukhurmsit Road,

Office

ion is obtained from the gowvernar of TISTR,

FMBLMTC 002 Rev.d

156 Phahoryothin Road, Chatuchak, Bangkok, 10900,

TATISTR

Request No. 25-67 / 0275

5/5

3.7 Reading on wavelength- Nickel (Ni) at 2320 nm,

MTC. ACL. No. 358 / 6T

Elenent | Standard Value of RM|  Reading Error of Measurement | Emor of Measurerment | Uncertainty
ime/l) (L) {mg/l) (%) (mg)
@10 0.0%8 0003 250 + 0013
Mi 0.508 0.502 -0.008 1.16 + 0018
1012 0,562 0,051 S0z + Q32
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Elarnent | Standard Yalue of RM|  Reading Emor of Measurement | Error of Measurement | Uncertainty
(gl {mg/1) {mgA) (%) (ma)
0.050 0005 0005 938 L0013
Zn 0.50% 0320 0021 T.04 + 0013
0.707 0475 0032 452 2 0,019

Remark : The reported uncenainty & an expanded uncertainty calculated using a coverage facter of 2 (k = 2)

which ghves a level of confidence of approdimataly 5%,

Calibrated by .|

Director of Analytical Chemistry Laboratory
Issued Date : 11 March 2024

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

Adtvertising the AeportCertificate and pubil

Head Office

3EMU3Ts

results relate oaly to the items tested/
y of the results except in full sre prohibited

i Khlong Ha, Amphos Khilong Luang,
12120, Thailand

OfficeyLaboratony

v tistronth

56 1C, Bangeoa Ind
AMphos Muang,
Ted, (66 0 2323 1672-80
Fas [66)0 2373 9
E-rnail

UL,

hangwal

165

frizen the governor of TISTR

115

o, Skt R
akan 10280, Thafland

Office

FRABL.MTC.002 Ren.d

13 Phahonyothin Road, Chatuchak, Banghok 10500,

Thaland

T, b@ﬂm%luﬂ&uquzzs. s217

Faee [56) 0 2579 8592

E-mail

Sumaiesglistronth
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DQE Services Co,,Lid
DQE ¢, vices 32 Soi Ladpras-Wanghin 49, Ladpeso-Wanghin R, Ladprao, Ladprao, Bangkok 10230

Phone : 66 (002 538 2054, Email ; dgeservicesinfo@amsail.com

CERTIFICATE OF CALIBRATION

Certificate No. : SP24-018
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Laocation of calibration : Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60

Serial No. : MY 15410009

ID No. : UAEWAT.020/2558

Received Date : 7 May 2024

Calibration Date : 7 May 2024

Issue Date : 9 May 2024

Condition Instrument : Good

Calibrated by :

The: calihration resuli & applied caly bo the above calibrated item and was. found accirabe &8 Shown @ date and place of calibmtion only,

The meassremend capahility of e laboratory and it traceahiliny 10 recognized sationad standards and tor the unit of messsrement realized al the comesponding alional

emandards laboratory, This certificase may not be reprodisced oeher than & full except with the prior writien approval of the [XE Serviess Co.,, Lid.

[DMJE Services Co. Lid.

DQE SE! rvices 32 Soi Ladprao-Wanghin 535, Ladprao-Wanghin Rd., Ladpran, Ladprao, Banghkok 10230

Phone ; 466 (002 538 2054, Email : dgeservicesinfof@gmail. com

AT PR
CALBRATION BB

nenTluasuniL.

REPORT OF CALIBRATION

Certificate No.:  SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 c
Relative humidity 55 £ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 0.15 pm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

ionanslumauay
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DQE Services Co.,Lid. DIQE Services Co,Lul
DQE Services 2 Soi Lapro-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Banghok 10230 DQE — 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Phone © +66 (002 538 2054, Email : dgeservicesinfod@igmail com e 1920 Phone @ +56 (002 538 2054, Email : dgeservicesinfoi@igmail.com JC R 7o
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5 Certificate No. : SP24-018 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Photometric Accuracy :
[ ) (Abs) (Abs) (Abs) (Abs) k
‘Wavelengih CRMs Values UUC Reading Correction Unecertainty Coverage lactor 0.0000 0.0000 0.0000 0.0050 2.00
(nm.) (Abs) (Abs) (Ahs) {Abs) k o 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0028 2.00 PR 20000 00000 o e
- 0.5780 0.5747 0.0033 0.0031 2.00 257 - e Py s caz
1.0484 1.0438 0.0046 0.0029 2.00 0.0000 0.0000 0.0000 0.0050 2.00
2.1876 2.1832 0.0044 0.0080 2.00 ALY i i 00012 0.0051 200
0.0000 9.0000 0.0000 ho0ze 200 0.0000 0.0000 0.0000 0.0050 2.00
0.5595 0.5581 0.0014 0.0034 2.00 330 0.6430 0.6400 0.0028 0.0055 200
" 1.0239 1.0231 0.0008 0.0035 2.00
21230 21219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
465 0.9633 0.9614 0.0019 0.002% 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
el 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
e 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
633 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

lonanzlueuay ionensluAsuAY



DQE Services Co,Lid,
DQE Servi 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpran, Ladprao, Bangkok 10230
ervices
Phone : +Hi6 (0)2 538 2054, Email : dgeservicesinfogtgmail.com BCTHLTE I8
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page Sof 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (mm.) (nm.) (nm.) &
241,72 2420 -0.28 0.18 200
279.45 279.5 -0.05 0.18 2.00
287.81 1879 -0.09 0.18 .00
334.06 339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445,94 445.6 0.34 0.18 200
453.66 453.3 .36 0.18 2.00
460.02 459.8 0.22 0.18 200
536.59 536.0 0.59 0.18 2.00
637.98 638.7 .72 0.18 .00
431.38 430.8 0.58 0.18 2.00
47250 4724 0.10 0.18 .00
51347 5137 -0.23 0.18 200
528.88 529.1 -0.22 0.18 2.00
57317 573.5 -0.33 0.18 2.00
585.35 585.2 013 0.20 200
684.40 685.1 “0.70 0.18 2.00
740.72 T41.4 -0.68 0.20 .00
748,55 749.1 -0.55 018 .00
BO7.03 8073 -0.27 0.18 2.00
E79.28 E79.3 -0.02 0.18 2.00
Remark ;- UUC = Uit Under Calinesgion
= MIA = Nog Avadable
= The result uncertainty of 1 s statedd s the standand ingy af! liplied by the: coverage factor & ,

which for a neereal dEstribution corresponds o a coverge probubility uf spproximaely 95%

= * Indicabes mom TISE sccredibed

- End of Certificate - Lﬂﬂaﬁk!lmu%!:
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Foundation for Indusirid Development Mationsl Food mstrute Tl -
Food ndusinal Laboratory Senice Center Eiﬁa@n@ﬁgﬁ
. . aps
Calibration Certificate
Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING GONSULTANT CO.LTD,
Address: 3 S04 Udomsik 41, Sukhumvit Road,
Bangehack, Frakhanong, Bangkok 10260
Page 10f§

Equipment: pH Mater
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210
1D No.: UAE.WAT.0102553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by MrManas Somsak

Specialist
Diate of lesie: 12 March 20@4 Resgonsibla for the Technical Management Team
Thi intiss ara for a of approximately 85%.

This Carificatg &5 issuad in accondance wilh the conditians of ancrediation granted by e Thal Laboratory Accreditation Scheme which has assessed
the Measuremant capabiity of he kboratary and &5 tracaabiity & recognized naticral standards and 1o the units of measurement realized st e
comesponding natonal standands kboratory. This cerilicale may ot be mprcduced cther $han in full excepl wih e prior wiilien approval of the
Hatianal Food Inetilule

F-05-009 Reision: 01 Date: 20-04-65

E Y
geamnssuBILNYaiSdasrILaTmIs iﬁf

FUELET SR BN IS 3ad IANS SIS S D=

e
Foundaion for Indusiral Devwslopment Mational Food msfee i NEC.TISLTIS 17025
Food indusiial Laberatory Serdce Cenfer CALIBRATION 0061
Calibration Report
Certificate No.: 240171800141
Equipment: i bster Resalution: 001 pH | ey
Manuésctarer:  METTLER TOLEDD Mgl SeremnEney pH
Sarial Nou: 12381566210 Type: Bench top
D MNo.: LAE WAT 01002553
Date of Calibration: 11 Mareh 024 Paga 2 el §
Location: Chamical Calbraton Labaratery, National Food Instilule
Environment Condition: Ambierd Temperziure: | 234 15 ) C Relative Humidite: | 51 =3 ) %
Condition of Equipmant: Good Condition
Caondition of this Results of Calbration
1.Cakbration Mathod W-CC-002 ;I nousn mathod based an drect measunemend by using standan vollage calibrainn and
carkliod rafarancs matanal [CRAD
2 Refamnce Sandsrds | Certifed Refderuncs Mabernl
Insiruments Sorial | 1D Ho, Manufacturer Costificate No, Duwe Dialn
2.1 DE Voitage Calkeaior arousar Fluke FIE2003 T e 2024
2.2 Digital Theamomeier 2708007 Fluue o a0l 30 Celober 2034
2.3 Thamo-Hygro Mases NFLETHO1423 esio OC sa00s301 3 Aped 2024
mifiad Ralarance Mataral Lot N Manilacture Ref N Expire Datg
24 pH tuller 4 008 Primary pH bulfar Selilioe] BAAR4T CRACNaM PHZIBLS 13 Aped 2025
25 pH utler 6,665 (Primary pH buffer Solution) B8543 CR AL PHEITLS 13 Aped 2025
208 pHl tubler 10.07 (Prmary pH buffer Solution| [EEE) CPAChem Pz LS 13 Aped 3024
2.7 pH butler 7.00 (Standard pH bufler Soluton) Co3ga HACH LANGE GmbH S9iMb0d 16 Octnber 2005
3. This carsfication i traceabio in Tha intemasonal Syskem of Link (53 Unit)
3.1 Iresinomanis No 21 Thrcaagh WSC-TISITIS 17025 Labamiory Accradiion of Caliteaiion Mo 0008
2 Ieoalrueanie Mo 3 3 and 2.3 thicugh RSC-TISETIS 17025 Labaralory Acrdilion of Calieation Mo D061

3.3 Conified Fsdermnss Material Mg 2.4 10 2.6 iracsatie o Primary megsurame athod- Hsmed cell using calibraind
Hharmamaler, barame novaltmiter The Sleadand Sabdian
prepanation and certfisd by CPAchem Lid is scomdited 1o 150 17034
ard ISCVEC 17025

3.4 Cambed Relanmnce Matenis NG 7 7 Iraceables o PTE Cantifcate Nr. PTE-PHOA-S8330504123 &nd Cantiteale Nr. PTE-
PHOB-5553062022 [FTE: Priyskalah-Thishaischs Bundasanslal
Braunschmaig. Garmarery}
4, This certifcaie was cerified only for the insrument we calbrated

5. This rasult of calbeation was found acouraie as shown on date and place of calbraton only.

F-CS-012 Revisian: 01 Date: 20-04-65
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L S
FesmnssfaiunyaisdaanEnts = = SESENESUWEILLSOS aarIuams %
ALES S sUBM SRS mSSUa NS 1;/,-;,-{_":‘_“'.\-\\?-\“ AUEUSMSHaOUUBINSgEa MNSsUa= S ’q/"'::"\\;&'
. o = o, o
Foundation for Indusina Development Mationa! Food nstiute Felagl e NEC.TIEITIS 17025 Feaurdanon for indusiral Developmeny Mafional Food Instine il MEC-TIZLTIS 17025
Food indusmal Lsborstory Serice Canter CALIBRATION 0061 Food ndusmsl |Lsborstory Senice Certer CALIBRATION 0087
. . s =
Calibration Report Calibration Report
Certificate No.: 24017180071
Equipmaent; H Matar Resolution: 0.07 pH 1my Certlficate No.: AT IO 00
Mamufacturer:  WMETTLER TOLEDD Modsl: SavanEasy pH Equipmant: Digral Thermomaier with RTD {pH Meler}
Seriad Mo, 1251155210 Type: Bench jop Resalution: a1 G Modal:  SevenEasy pH
10 Ma: UAE WAT. 07002383 Serial No.; 123955210 10 No.: LWAE WAT 0102883
Date of Calibration: 11 March 2024 Page Jof 8 Marufachurar; METTLER TOLEDO
Calibration Results: Date of Calibration: 11 March 2024 Pagn d ol 5
1. Calibration of p# Meter ( Marwal Temperaiurs Compersation = 25 °C |
|oisat walue balore adjust: 0.4 miv)
Neminal DG Volags Standard Avarage Indicaior Reading Uncastainty Cowerage Factor L ocatinn: Cratmicad CaRoraon LacormLery, Melons) Food i
mH ¥ my BH 1ami ) (L8] Enviremmant Candition: Ambient Temperature B 1T
o 414921 414 [-1:0] 0.54 200 Ralative Humidity 5 % t 2 %
2 295,814 96 200 0.8 200
4 177 4E4 s a0 0.58 ]
& 58 16D -} 00 058 200
Condition of this results of Calibration:
T [l o o0 0.58 200
1. Calibration Meihod = In houss method: W-TE-D25 by Companson with Slandand thermameter,
&8 E-RL-) L] and 058 200
10 AT 17r 1000 58 200 The Caibration i determired by comparing wilh & known lampanaiure
12 29581 206 1200 0.58 Zi00 from a standard resstance thermomeler,
14 414118 -a1a 14,00 058 200 - Tha Wemperatune scake in use at this abaratory = the Internations|
2. Caltration of pH Mater with Elecirode | Manual Temperature Compensation at 25.°C. ) Tamparatum seaie of 1990 | 580 1.
Equipmuani: pH Ekcirode Type:  Combined Eleckode Z Reference Standard instrument
Mamulacturer: METTLER TOLEDO Modal:  InLab Sciids [o— Model Harial Mo Cenificate Mo, Diss Db Theough
E it i i, HANDHELD THERMOMETER 1523 11154
Parformance of Electrode systam  {Theae-Paint Calibration ai gH 4, 7 and 10} TR E— ey s PSL-T (577456 edun:24 BT
s ¥
dRator i Supper! Equipmant | - Low Temparature Bam (ISDCAL.E], Model: Eurapa-& Plus Basic, SIN: 3415822
Castified Value Avacage in it Rislative Slopa %) Unceriainty Caverage Factor
26 °C (oM} pH mi [2pH} LLY]
008 404 188 Z anar 200 3. This certificane is fraceable to internabioral Systemn of Units (51 Unils}
7.001 .00 13 1] 00086 200 4, Trig eanilizass was ertitied anly for the instrument we cabbraled
0040 0.0 -160 g7z 00085 200 5, This readl 6F calEealion was found ACCurale &5 shown an date and place of calibrasion only.
i iz o : Lt 24 . Camition of Cabbrated ifam Goed
7. Result of Calbration @ Wilhaul adjusimant I:I Afier adjusiment

F-CE-012 Revsion: (1 Dae: 20-04-65

FC5-002 Reigion: 01 Date: 20-04-65
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Fourdafion for Indusinial Development Mational Food msttute il et EE TIZLTIS THIE
Food indusiral Usboratory Service Cenher CALIBRATION O0E1
Calibration Report
Certificate No.: 280171500101
Equipment: Digiead Thermameter with RTD {pH Mater)
Resolution: L1 B o] Mohcuse SavanEasy pH
Serial No.: 1231155210 D He:  LWGE WAT 0102583
Manufsciurer  METTLER TOLEDD
Date of Calibration: 11 March 2024 Page $af &
Calibratien paint: 1500250 and 350 °C
Calibration rasuli:
- The probe was immersed in boud bath or dry bad o a minmum depthof 100 mm
- Deacriplion of praba, model L8 5N Ml
Dimension of prokss © Diamaler 4 mm., Length 12 men.,
Sheain malenal | Slaiieas Sl
Seancard Uncertainty
- Vil
UUC" Reading  [“Cl| Tamgarature (°C} Carrsetian i [°C) e
15.1 14000 0l [Ee=]
2549 24 008 ot Do
LA 32387 0.1 (e
Hote
- UUC" : Unk Under Calinrason
approxirmiel IS %

F-C5-042 Rewvision: 07 Dae: 20-08-85

R . —

The repan uncertainty of measunsmenl was based on sardand uresriainty muliphed by coverage facior k= 2, providing a kewed of confiderce of
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&= DKSH

Certificate of Calibration

NSCTER-T 17008
¢ i la?
Equipment: pH METER Certificate No.. CO7240187
Model: SevenEasy Issued Date: 9 April 2024
Serial Mo. (or 1D.): 1250525212 (UAEWAS.003/2553)  Job Mo.: WO-00024208
Manufaciurer: METTLER TOLEDOD Page: 1of 3
Elecitrode Serial Mao.: 1156883 Model: InLab Selids  Brand: METTLER TOLEDO
Cendition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkoek 10260 Thailand
Environment Condition: Temperature 22 C + 2 G
Humidity 50 “%RH - 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Callbration By: Miss.Crawan Khiaiphloi
Calibration Data: 9 April 2024
The Method used: In house method, CAL-WI-58, base an ASTM E 70-07
Traceability: This cerificate is traceable to S| Units, Sample Test [& assured through primary

meauremant mathod Hamed call, thraugh CPaAchem Lid. (ISOIEC 17034) Cerlificate
Mo, 538377, 931885, 831984 And pH Scale fraceable to the S Units maintained by
Mational Institute of Metrolegy (NIMT), Thailand through Industrial Foundation
Elactrical and Elactranics Institute Certificate Na. CAZ0230350EA

This cerfcale |s issued the unis of measwement according to the Infemational System of Unils (213 7 provdes iraceabilty of measunement 1o imemational
er nadenal standard or other recognized rational standand laboradories.

The maasuamant weertanty sigied is the expanded unceriainéy which is chiained rom fhe standard uncerainty muBipied by the coverage facior (k=2} o
Prowice A level of conddence of appraximataly 85%. It is dalermined in acoordance with tha Guids 10 Esprassion af Uncerainty in Measuremant {GLIM)

Thesa rasults may ba affactad by ceviasons fram spaciied condtions. Tha resulls ralala only to tha ilams testad, calitvatnd or sampled. The raport shall rat
b regrodussd aucapl i kil withoul appreval of DESH Tachrology Limilad,

in Remanio wnbaTal 4fta
DHSH Tachn mhed
2911 meuin?

2833 Sk Aoad Eargehak, Preakhancng, Sangech, 11080

Phone: =66 2638 00 Emadt info calibralionddkshocom  ‘Websie: weww dish com'scienific-hadland taﬂaqi‘luﬁququ

Dellvering Growth - in Asla and Beyand CAL-FM-COT-14: 9 fAgr 2024

ek vpimds Teiis frfdotidnitals BO060

&= DKSH

Certificate Mo CO7240187 Page 2of 3

Calibration Results:
pH Scale
Input pH Meler Reading Uncertainty of
Measurement {mV) EavErmge Facor (k)
{m\) (W) Error (m\) (pH)
41412 414 -012 0.00 0.58 2.00
354.96 355 0,04 1.00 0.58 2,00
295.8 296 0.20 2.00 0.58 2,00
236.64 237 0.36 3.00 0.58 2.00
177.48 178 0.52 4.00 0.58 200
118.32 118 -0.32 5.00 0.58 2.00
58.16 53 016 6.00 0.58 2.00
1] i) 0.00 T.00 0.58 200
-58.16 -59 0,16 8.00 0.58 2.00
-118.32 -118 032 .00 0.58 2.00
-177.48 -7 0.48 10.00 0.58 2.00
-236.64 -236 0.64 11.00 0.58 200
-295.8 286 -0.20 12.00 0.58 2.00
-354.96 -355 004 13.00 0.58 2.00
-414.12 -414 012 14.00 0.58 2.00
Tulall 44
.:-1'" P T TR LR 1026
b 3 g i g oo PR 0 ﬂﬂ"l‘ﬂliﬁ’wﬂll

Delivering Growth - in Asia and Beyond.

CAL-FM-CO7-14: 3 Apr 2034
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Practical slope and zero point*

Cartificate No.: COT240167

&= DKSH

Fapge 3 of 3

The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6.985 and pH 9.987

-During calibration, display of pH meter reading; pH 4.00 , pH 7,00 and pH 10.01

The practical shope aof the pH alectrode;

The zaro point of the pH alactroda;

Sample Test Results

57.01 (mVipH), 96.37%

6.88 (pH]

Standard Buffer
Solution (pH)

Unit Under
Calibration {pH)

Difference (pH)

Uncertainty of
Maasuramant {pH)

Caoverage Factor (k)

4.008 300 0018 0.0070 200
6.985 7.00 0.015 0.0091 2.00
9997 10,02 0.023 0.0074 2.00
* Calibration Marked " Not TIS1 Accradited " in this Certificate heve been included for completeness.
The End of Certificate
i By (e T e
DXEH Technaiogy Limiled
e e s Tanea R 10260
a833 d, k. Phrakdunang Banghot 10760 )
Phonic +86 2639 T000 0 el Do R ORE N OO WEDEIN | Wik Shah SOMASS - 1hadan
nanslunungu

Dl

rg Growth - in Asia and Beyond

CAL-FM-CO7-14: B Apr 2024

&= DKSH

“EHE* & Certificate of Calibration

MERC-TISETIS 1725
Tt me

Equipment:
Madel.
Serial No.:
Manufacturer:
1D No.:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:
Traceability:

Cenificate No.: C15240373
Issued Date: 08 April 2024

Digital Thermometer with Probe
SevenEasy pH

1230525212 Job No.: WO-00024208
METTLER TOLEDO Page: 1of 2
UAE WAS D03/2553 Condition: In Condition

United Analyst and Enginesring Consultant Company Limited
3 Sci Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Temperature: 22 °C & 3°C
Humidity: S50 %RH £ 20 %RH
Voltage: 220 VAC % 10 %

Thermo-Hygro Laboratory, DKSH Technalogy Limited,
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Mr. Nateekarn Mitjil
09 April 2024
In house method, CAL-WI-19, by comparision with standard thermometer

This certificate is traceable to the Intemational System of Unit maintained by
Quality Rebom Co.,Ltd. (QR) Cerificate No. QR23-1073

erson Im charge

This caificale is issued the units of messurement actording Lo he Feemalionsl System of Unils (51, | provides (Re0eabilly of

measurement io inbernational or natianal standard or alher recognized natio

| standard laboralories,

The messiremean uncertainty stated is the sxpanded uncsrainty which is obiained from the standand uncerairty multiplied by the
covarage facior (k=2) to provide a level of corficence of approsimately 66%. It is delemined in acoordance with the Guide to Expressian of
Uneartainty in Maasuramant | GUM}

Thesa resulis may ba afacied by deviations from specified condiicns. The resulls relaie only fa the fems tesied, calbraled or sampled.
The repart shall rol be reprocuces excapl in tull witout approval of DKSH Technology Limied

s funamioy oonTuTal 32in

mied

Delivering Growth - in Asla and Beyond

e e e oo 080
Basgetak, Preakhanang, Basghon 10250
000 Emal: info.calbrationiksnoon  Websie swedkeh comsdenific-thaiasd

enmsluaunu

CAL-FM-C15-14: 08 D 2022
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&= DKSH

Cerificate Mo.: C15240373

Page: Zof 2

Reference standard equipment:

Equipment Cerlificate no Cal. date Next Cal. date

Digital Thermometer with Prabe QR23-1073 2 May 23 2 May 24
Calibration Results:
Without Adjustment
Senszor Type: RTD Channel: -

Diameter (mm) 4 Length (mm): 135 Immarsion {mm}): 110

Calibrate Paint.(*C} | STD. Reading {"C) | UUC. Reading (*C) |Comection of UUC (*C}| Uncertainty {z *C}
15.0 15.010 15.1 -0.040 0.076
25.0 25.008 25.1 -0.084 0.076
35.0 35,004 35.0 0,004 0.076
The End of Certificate
i e e TuTall d3n
DESH Taehnelogy Lisited
2533 muuas T TR 0 e T maimsswes 10260
P 165 T30 000 Eak ik calbvatnemecnn  habyin: mim s coricanif uatend ‘llll
" i | cata e i wewnm dlhsh comiscen e e lﬂﬂa’]s ﬁ’]‘Ufpl

Delivering Growth - in Asia and Beyond.

CAL-FM-C15-14: 08 Dt 2022
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ilac=mrA ﬁ Certificate of Calibration

llit:T‘!l-TIlH?IDES
Equipment: CONDUCTIVITY METER Cartificate No.: C24240057
Made: Lab 955 Issued Date 11 March 2024
Serial Na. (or ID.): 18300356 Job No.: WO-00020308
Manufaciurar: Sl Analytic Paga: 1af 2
Electrode Serial Mo,  160T006T Maodel . LF413T Brand : Sl Analytic
Condition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10280 Thailand
Environment Condition: Temperature b S + 2 G
Hurmedity S0 %RH - 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Mr. Pongpisut Suebchantha
Calibration Data: 11 March 2024
The Method used: In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5391-14
Traceability: This cartificate is traceabla to the S| Units maintained by CRM of NIST{SRM)
through CPA chem Co., Ltd. (ISONEC 17034) Certificate No. 960753, BR0591,
B90503

=
This cerificate is issued the units of measurement acoording bo the Inbernatonal System of Units (530, 1| prosides: raceabiily of messunement ID inlamational o
natioresl B1aNIANT Of oiher recognized navenal standard Rboralanes
The measunsment Uncaranty Stk i 1he exparaed uncansnty which i obtsinad from the siandan uncanainty m
provicds @ lgvel of confidence of approximately 95%. |t is determined in sccondarce e Guide (o Expression of U
Thess fegults may ba affecied by deviations from specfied conditions. The results relate anly o the kems tesied, calibrated or sampled. The o
reraduced exce

¥ the coverage factor (k=2) o

shall net be
n full withaul aporoval of DFEH Technokay Limiled

witn Bimaaia meTeTall i

DHEM Technology Limited

2533 FriLag ALV RPN T NIRRT 10250

2533 Sukhumst Road, Bangohak, Fhrakhanong, Bangeak 1780

Phore: 466 2630 7000 Erit vk chlbrationobah com  Witaie: wes. dhsn oom'scient lio-thaiand laﬂmsl’jﬂqugu

Delivering Growth - in Asia and Beyond. CALFRACA08 17 Sep 2022

&% DKSH

Cerificate No.; C24240057 Page: 2of 2
Calibration Results:
Before Adjustment
Standard Lnit Under Calibration Coveraga Factor
Correction Uncartainty [ + )
Conductivity Sclution Reading (k)
25 000 uSicm 6.7 wSiem 1.700 pSicm 2.00 021 w3icm
14130 pSicm 1428 pSiem 15,0 pSfem 2.00 2.0 wSicm
111.3 mS/ocm 1064 mSicm 28 maiam 2.00 0.67 mSfem
After Adjustment ; at 1412 pSicm
Standard Unit Under Calibration Covarage Factor
Correction Uncertainty { £ )
Conductivity Solution Reading [k}
25.000 pSicm 259 pSlem -0.800 wSiem 2.00 0.21 paiem
1413.0 WSiem 1413 uSlem 0.0 w8/em 200 a.0 RSl
111.3 msSiem 107.5 mSiem 38 mSicm 2,00 0.67 mScm

The End of Certificate

s Furianins wnTwTal 41
CWSH Technology Limied
2503 puaupg i FETLTHINN e T R e 10260

Phane: +56 2098 7000 Emait indo calierstonfDanecos  Wabsie waww. dksh.comfsdendic-thailand
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Calibration Certificate Calibration Report
Certificate No.: 2302827-001-01 Certificate No.:  2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: Eiectranic Balance Manufacturer: METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Modal: X5RZ04 Resolution:  0.0001 g
Bangchak, Phrakhanong, Bangkok 10260 Serinl Mo.: C117635043 ID Mo.: LAEWAS.012/2564
Capacity: 220 g
Page 1 of 4 Date of Calibration: i0 Hay 2023 Page 2of 4
Environment Condition: amoere Temperature 2014 = 02 "C Relstive Humedity: 434 = 09 %
Equipment: Electronic Balance Place of Calibration:  Balance soom (Water Analysis Unit), UNITED ANALYST AND ENGINEERING COMSULTANT OO, LTD.
Condition of Equipment cood Condticn
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1, Calbration Method:  NFI Method W-MA-0D1  [n-House Method based on LIKAS Lsb 14 : 2019
2. Reference Sandards:
Model: XSR204
Reference Standard ~Model Serial No.  Calibrated By Certificate No.  Due Date
. standard Weight Cass EZ. Img 10 200 B505567572 TS MZI40535 8 Apri 2024
sl Na: CLI7eI5043 Instrument Model  SerialNo. (Callbrated By CertificateNo. Due Date
Therma-Hygra Mater BO8-H1 NFLETH D182 Qualky Reborn QR23-0489 21 February 2024
ID No.: UAE.WAS.012/2564 3, This cenffication Is traceatle to 51 UNTT
4, This certificate was certfied cnly for the insgtrumant we calibrated,
Order No.: 2302827 5, This result of callbratian was faund accurate as shown an date and place of callbration anly.
Calibration Results:
Operation No.: 2302827-001 L Repeniability of Resliag:
Mominal Value_ { g ) Standard Deviation of Reading {9}
Date of Receipt: 10 May 2023 100 0.000032
0 0.000032

Date of Calibration: 10 May 2023
2. Off-Center Error:

& mass of 100 g wss placed and moved bo vanous poskion on pan.
The balance reading obtained i given in the tabls.

Calibrated by  Mr.Manas somsak Approved by

Specialist G}‘. G‘
Manager, @
Date of Issue: 18 May 2023 Responsible g &
The uncertainties are for a confidence probability of approximately 95% E’
This Certificate is issued in actordance with the conditions of accreditation granted by the Thal Laboratory Accrediation g . A % 5 8 {peud mdem ENerence)
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national { g 3¢ g 3}l g 3|0 g}l g it g} £og X
standards and to the units of measurement realized at the corresponding national standards laboratory. This certificate may 100,0002 | 100.0002 | 100000z | 100.0002 | 100.0003 | 1000002 0.0001

not be reproduced other than in full except with the prior written approvad of the National Food Institute.

F-C5-009 Revigion: 01 Date: 20-04-65 F-C5-012 Revision: 01 Date: 20-04-85
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Calibration Report Calibration Report
Certificate No.: 2302827-001-01 Certificate No.: 2302827-001-01
Equipment: Elecironic Balance Manufacturer: METTLER TOLEDD Equipment: Electranic Balancs Manufscturer: METTLER TOLEDD
Model: M5SR4 Resolution:  0.0001 g Model: XS04 Resolution:  0.0001 g
Serial No.: C117635043 1D Mo LAEWASD12/2564 Serial Mo.: C117635043 10 Moot LBE WAS.012/2564
Capacityr 220 g Capacity: 230 g
Date of Calibration: 10 May 2073 Page 3 of 4 Date of Calibration: 10 May 2023 Page 4 of 4
Calibration Results: (Continued) Calibration Results: (Continued)
Calibration Range: 0-200g Calibration Range: 0-200g
Calibration Adjustment: Intermal Calibraton Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: 3. Departure from Nominal Value:
Hominal Value Stardand Value Average Reading Carmection Uncertainky Coverage Factor Nomiral Value Standard Walue Average Reading Corraction Uncermainty Coverage Factor
{ g} Loy ) E g3 (9 ) [z g ) L] {9} e [ { 0] (& 9 ) &
Uinlcad 0.00000 0.0000 0.0000 0.000085 200 S0 50.00003 500000 0.0000 0.00011 2.00
0.1 0.01000 00100 0.0000 0,000085 2 55 55.00005 55.0000 0.0000 0.00012 100
0.02 0.02001 0.0200 0.0000 0000085 200 60 60.00004 60.0000 0.0000 0.00002 200
0.05 0.05000 0.0500 0.0000 0000085 200 [13 4500005 £5.0000 0.0000 0,00013 .00
0.l 0.10001 0.1000 2.6000 0000085 00 0 70.00005 70.0001 -0.0001 0.00013 200
0.2 0.20001 0.2000 2.0000 0000085 00 7 75.00008 75.0002 <0001 0,00013 200
0.5 0.50002 05300 0.6000 0000085 200 80 5000007 80,0002 0.0001 0.00014 200
1 L00000 1.0000 2.0000 0000086 200 85 E5.00009 550002 -0.0001 0.00014 .00
2 200003 20000 0.0000 0.000086 200 a 20,0000 40,0002 <0.0001 0.,00015 200
3 3.00003 3.0000 0.0000 0000087 200 100 10000005 100.0002 40.0001 0.00016 o0
5 500002 5.0000 0.5000 0000087 200 120 12000009 10,0002 -.0001 0.00018 .00
10 10.00001 100000 2.0000 0000088 20 150 15000009 150,0002 -0.0001 0.00024 2.00
20 200003 20,0000 2.0000 0.000052 0 200 20000015 200.0003 4.0001 0.00028 200
30 3000004 30,0000 2.0000 0000098 200
40 400007 40,0000 00000 000011 200
45 4500008 45.0001 2.0000 000013 200

The reparted uncartainty of measurement was based an a standard uncertainty mutiplied by a coverage factor & ,
jproviding a level of canficence of approximately 5 5.

s’ Pl i

F-C5-012 Revision: D1 Dabe: 30-04-65

F-C5-012 Revision: 01 Date: 20-04-65

T IE-NO]
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Calibration Certificate

Certificate No.: 240TIHI-B01-01
Client name: UNITED ANALYST AND ENGINEERING COMSULTANT OO, LTD.
Address: 3 Soi Unbensask; 41, Sukhmrmvit Rewd,

Basgthack, Prakhansng, Basgkok 10260

Pagaiard
Equipment: Eloctrunic Balamen
Manufacturer: METTLER TOLEDD
Model: ASRIO50U
Serial No.: CODINTIATZ
ID No.: LR W A0 013 2583
Order No.: 2402283
Operation Mo.: 2402283-001
Date of Receipt: 2 Agril 2024

Date of Calibratio

2 April 2024

Calibrated by mriemsut rragawuttipeng  Approved by
Echanbst { Mr

Managar, Drvis

(Dwtm of 1smwm: & April 2014 mespansibie for

Tha e for o o a5%

Thes Certficans = imed (0 S0CORGENCE W the condtions: of aocresitstion: grented by the Tha Laborstory Aoegiiation: Schame
wTach fuan mraec e e e Capatity of the lshacetry rd s eageetuiny 15 necIGrned nabonal e an 1 the
uris of messerement reskoed o the tomessondng natonel standars lsbormtory. This certifcate may not be reprodiuced othes
than in Tull saepe mth the grie et approvel o the Natossl Focd et

FC5-009 Revigse: 81 Dune: 200485

AmsrTrEm R0 e e
MmN aoU TS sEsa s
Fruncaitn ke ok sinal Devsopment Masona Food nsm ne
Food incuamal Labonsory Serdce Cermer

Calibration Report

Cortificati Mo.: 240228300101
Equipment: Bears Bokace Manafachern  METTUER TOUEDD
Wadal: WSEITEDU Resolufion: 800001 ¢ { 0001 §
v a1 CESHIIATE O M LA WACL 1
Cagacity: 200 g
Bate of Calibratian: 7 s oe Iofd

Calibration Resultss  (Comtinuad)
Calibration Range:  0- B0y
Internal Cakbraton

Ao Vakn Roandand Vakm Avarage Anadig Conectos ety Coverage Facks

13 [ i g 8 1 I1s g | i

g L B000D 0800 300888 2m

LT sy noging s 30000083 2m

e s QBB | [T ol 20000054 10

[ [V L DG 0 000 3 DOCO08 3 10

(] QEF ] JAR0 15 D) B.0TECSE 104

a1 0150011 [0 LX LN L]

a5 osssam | o som1 nesa [t )

1 L goam Laoas 00z o 08

L= i s | 201 i cosa Ly 108

5 5 posar? | S 0068 15 10g

[} 1 DL H 0o0es aceeds | oo 1 10

= 3n.o000m1 33 0083 aroes; neaayy 10

n 3000000 300001 a.0000 omsasz | 1m0

% | soomige shigtes aiees soes | im

n | BN LT L0008 L1 | 100

FCE-DE Revisiors O Due: HH04-65

\ <

[ "
ARAErERL A R Sallaar L
I lfl FILELS TS ARG TN TS S T ek '?qr"/:‘:\‘-_;;r
Poundaron ko nc sl Cevelopmerd historsl Food sl ity iy
L e HaFialetE T
Calibration Report
Certificate No.;: TAD22EI-D01 -0
Equipmant: Cactroac Dalarce Manufachesr:  METTIER TOLEDCH
L Bequlution:  BOO00] g [ 20001 g
Serial Ma: CHERIPIETE 10 s (R WA A5
Capachn 10 g
Date of Callbration: 2 s aus Fage 3 ol 4
Environsnent Comdition: Arbes: Terpersturs. 303 BS T Moty 425 = 25 %
Phacs of Chlibration:  Lesorssey, UNITED WARLFET ARD IWGERITRING CIRGLLTART C11, LT0

Condition of Cquipment: Ges) G
Candition of This Results of Callbration:

Caltrasion Bathos: VT Blathod WMAGIL  n-tioums Mefad bawd an LKKS Lt 14
2 RfETE SRR

Eeference Standard  Mosel  Serinlbo  Calbrated By Cedificete Mo, Due Date

Searained Weight Clwea 17 Lrmg e Wiy BEERETIT? s MBI A Agrd 2004
Imstrument Hoial Sarial Mo, Calibrated By  Cortificais N Due Dt
Therro Hygro Metor L] WFLETH 01623 (puakty KEbaen QRG] 9 Feanary J005

1. Thin cartificasan i racsablo i 5 UHIT

4. Tras comitioans was Dertiied onky K I8 VST R CRbn

5.1 st o CHLThon i Kol BICUME 6 SV 08 AR ) SRR 0 CAMARICH: k.
Calibrateon Results:

1. Repwatakility of Readisg:

Harwdlwiwt | § 0 Shialkie § Cotmiaieiny OF ResiOesy 14
0 0 0000
o acoga
104 DONHE
e OO

2, Off-Conter Error:
Ao D Qs plod ) PROVES IO IR QDS 0N B
The ‘alince rusding obtursd b ghem i1 S et

: ]
| Pl T
wpeeg | yogoo) | ipeoons | sacess | woomn | onaon

PCEO) Besiss: 51 Dare- H-04.65

T rrSsLTRAS
el el TSRS e
Fourciason for Incusmal Deveicpme s Maonal Moo irmmas TEi T 1T
Food ndusinal Laboratory Seeice Carter CALIRATION 0047

Calibration Report

Certaficate No.! 2402283-001-01
Eqguiprment: EMsne: AR Masufscsaren  METTLEE TIRFDG
Modal: TS masabition:  DLSOIL§ / DBNL G
Sarial fo.; CO0ROTIBT7 ID Mo LA WADLD123551
capasty: 10§
— Pagedatd
Calibration Reswlts:  {Continusd)
Calibration Range: 81 20g
Calibration Adjustmant: [sbemal Cabration
3. Departurs from Nominad Value: (Ringe 81 200 g | Rescltion: 00001 g |
Sorural akse verags Feadng Cormition Uneriay i Falis
] i 8 I | L3 b i3 § 3 L
= noal nomis 3]
18 ngal ool 1w
10 3w om? 1m
128 LE) oo 1m
138 oK) Lo 1m
188 [ [T 100
it 130 5000 01590 i A
173 18030010 L] o 1
1 L osmm | nowm 1m
20 83015 oo | nomm 1m

The reporied unoarisinty of masmneren: wex aed o a usdard secerisisy muiphed by wcovnege factor & , provieing &
vl O cobAanCE of Ry O

F-CE-012 Rewsiorr: 0] Dle: 300405
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Food ndusma Lsb CALIBRATION 0081 it e, e
Calibration Certificate ) )
Calibration Report
Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Gt fiewen o 2400141-001-01
uipment: R (Hot A n
Address: 3 Sol Udomsuk 41, Sukhumvit Road, i SHAEEE D ok Ty
Model: UF 55 Serial No.: B216.1666
Bangchack, Prakhanong, Bangkok 10260
Resolution: 0.1 g ID No.: UAE WAD.027/2558
Manufacturer; MEMMERT
Page 1af 3
Date of Calibration: 11 October 2023 Page 2 of 3
Equipment: CHAMBER (Hot Air Oven)
Lecation: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD.
Manufacturer: MEMMERT Environmant Condition: Ambéent Temperabure [ 28 & 1 ) °C
Relative Humidizy { 88 £ 2 ()%
Model: UF 55 Line Voltage ( 228 = 1 ) volt
Serial No.: B216.1666
Condition of this results of Calibration:
1D No.: UAE.WAD.027 [ 2559 1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Based on TLAS G-20-1,/02-08 (E): Guidelines for Calibration and Checks of Temgerature Controfied Enclosures.
Order No.: 2400141 - The temperature scele used was based on ITS - 90
- All data show below were final values and the initial data may be obtained upon request.
Operation No.: 2400141-001 A-Hnmrnca iAndad Instrinoent |
Instrument Model Sarial No./ID Mo. | Certificate No. Due Date Through
Date of Receipt: 11 October 2023 Digital Thermometer 3483724 MY43016654 NATIOMAL FOOD
with sensor RTD CH#701-209! RTDE201-209 TESH L A% gl 2y INSTITUTE
Date of Calibration: 11 October 2023 3. This cerificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration cnly,
Calibrated by Mr.Worapob Sooktong Approved by 6. Condition of Calibrated item : Good
Schemtist (M LI Description
Manager, Time of Recard 1 Hour 9 Minuts At 104.0, 140.0 and 1B0.0 =C
Date of Issus: 16 October 2023 Responsible fo Fresh air Damper Open Pesition I:l
Close
The uncertainties are for & confidence probability of approximately 95 %, - Not Available
This Certificate is Bsued in accordance with the conditions of accreditation granted by the Thal Laboratory Accreditation schame 7. Result of Calibration - El ‘Without adjustment D After adjustment

which has essessed the measurement capability of the laboratory and its traceability to recognized national standards and to the units
af measurement realized &t the corresponding national Standards [shoratory. This certificate may not be reproduced other than in full
Empapt with the prior written approval of the Mational Food Institute,

F-CS-008 Rendisian: 01 Date: 20-04-65 F=C5-012 Ranicion: 01 Date: 20-D4-65
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NSC-TISITIS 17025
CALIBRATION 0061

Calibration Report

Cartificate No.: 2400141-001-01
Equipment: CHAMBER, {Hat Air Civen)
Model: UF 55 Serlal Mo B216.1666
Resclution: 0.1 °%C 1D Mo.: UAE. WAC,027/2559
Manufackurer: MEMMERT
Date of Calibration: 11 October 2023 Page3of 3
Calibration point: 104,03, 140.0 and 180.0 °C e
Calibration result: - e
Calibration | Tempersture | Ralativa | Line Valtage " i
Condition Humidity (%) | (Vait} r .
MIN 28.2 1.4 2274 : o = -,
Max 283 85.1 293 g
Tablel : Reporting of Temperatura
Calibration Measured Temperature (*C) @ Sensor No.
point (Sensor No.9 is REF) Uncertainty
(°C) #1 # 2 #3 4 #5 #6 &7 #*8 %49 + [°C)
104.0 104.05 | 10398 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104,17 | 104.00 0,53
140.0 140,00 | 13999 | 13991 | 14005 | 13299 | 13001 | 13907 | 14025 | 139.97 0.73
180.0 18046 | 180.33 | 180.25 | 180.28 | 180.33 | 179.95 | 180.31 | 1BD64 | 180,16 0.90
Table 2 : Reporting of Characterization Result
uuc* Setting UuC* reading (°C) Stability Unifarmity Overall Variation
"c) MIN MAX | Average * (°c) (°c) ("c)
104.0 104.0 104.0 104.0 0.090 0.18 0.38
140.0 140.0 140,1 140.0 0.075 0,28 0.47
180.0 180.0 1B0.1 1a0.0 013 0.48 0.88

Mote The quoted uncertainty include * Stability " and " Loading effect (20% of Temp Uniforméy)

uuc*

= Unit Under Callbration

Stability = One-half of the grestest maximuem difference of measured temperatures at any one sensors,
for at keast half an hour after reaching steady state.

Uniformity = The maximum difference of measured temperatures at any sensors and the measured

temperature at the reference location which are observed at the same time.
Crverall Variation = The difference of the maximum and minimem measured temperatures througout obsarvation time,

The report uncertainty of measurement was based on standard uncertainty multiphied by coverage factor k= 2, providing a
level of confidence of approximately 95 %

F-C5-012 Revision: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES

3304 PATTARAKARN ROAD SO1 18, SU4

LAMLUANG BANGROK 10250

MEC-TIS-TIS 17025

TEL.O-2 ZT19-9484 CALIBRATION 0008

Cert. No.: 24TM303

Certificate of Calibration ol
Equipment : BOD Incubatar
Manufacturer : Ao
Model = LIC4-1320
Serial No. : 1IIRCAS013201
ID Mo. : UAE WADL015/26681
Submitted by : United Analyst and Enginearing Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanang,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C
Relative Humidity : {60+30) %
Calibrated by :
Approved by :

{ ) Pomthippa Tameyal

{ vanmpphnI Harachai
{ ) Suwil Imjai

Issue Date : 18 Fabruary 2024

I'he Uncertainties are for a confidence probability of approximately 95%

—enanslumuny

Equipment : BOD Incubatar Cert. No.: 24TM3203
Condition As-Recelved : Used Item Page: 3of 3
Reference : 24020234001
Resuit of Calibration :- {*) Without Adjustment
Function of UUC* : Temparature Source
Fresh air setting : Mot Available
Calibration | UUC* | UUC* Temperature Temperature | Overall |Coverage
Paoint Setting | Reading stability uniformity Variation| Facior
(G (el (°ch (2°C) (*G) {°Ch k
200 201 189 037 0.72 14 2
Calibration Measurad Temperature | “C ) B
Point Position Uncertainty
(c) 1 [ 2 [ 3 [ 417 5 &1 7 [ 8 Jopery] (s6)
200 | 19873 | 19.803 | 20.322 | 19.680 | 19.615 | 19.585 | 19612 | 10658 | 10.645 0.58

Average® : The average of 30 values in each position.

Temperature stability : Ona-half of the greatest maximum difference of measured temparature al any one S&nsar
Temperature uniformity : The maximum difference of measured temperatures al any senscrs and the measured
temperature at the reference location which are obsarved st the same tima or at as close an cbaervation time as
possible to determine the temperature pattern or hamogansity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measwed temperatures throughout obsenation
UUC* : Unit Under Calibration

Maote | The reported uncertainty of measuramant was included stahility and excluded uniformity |

The reported uncertainty of measurement was based on a standard uncartainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %

-ollo-

o
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Equipmaent

Condition As-Received :
Reference :

Procedure Used :-

BOD Incubator
Lised ltem
2402-02340C-1

Cert. No.: 24TM303
Page: 2of 3

Calibration were conducted using calibration procedure CP-0T02 based on TLAS G-20 according to dinect
maasurement method with Data Acquisition which connected with Resistance Temperature Detector { RTD ).

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrumant Saerial No.
1) Data Acquisition MY5a003411

Cert. No.
23LMmz208

Traceabla Due Date
TPA, 27 Dec 2024

2. This cerlificate is valid anly to the itern calibrated on date and place of calibration.
3. This cedification is traceabla to the Intemational System of Unit.
Remark : TPA : Technology Promotion Association | Thadand - Japan }

Result of Calibration :- () Without Adjustment
Function of UUC ; Temperature Source
Fresh air setting : Mot Available Environment during calibration
Beginning Finished
Temp. | “C ) 28 31
REL Hurmid. { % ) 7a 65
3 AC Supply { Violt ) 233 234
Position : Rt S
. ID No..
1 20RTD-21
2 20RTD-212
3 20RTD-2/3
4 20RTD-2/4 |
5 | aoRD@s |
T 20RTD-2/6
7 20RTD-27 |
Proba Installation Datails : Dimension of Chamber ; 8 20RTD-2/8
B= i em b= 062 m 8 {raf.} 20RTD-2/9
b= 10 em W= 12 m
e= 10 em H= 12 m

Capacity = a8 m
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HHHMHH HANNJ Hanna Instruments (Thailand) Ltd. il% i “““MHH HANNM R

INSLrUM@Ents  #1%/67:65 Soi Rachadapisek 24, Ratchadspisek R, Samsen-nck, TN T instruments

T Page:2of 2
Huaykwang, Bangkelk 10310 Tel: 0-2541-41%0 Fax: 0-2541-4198 -‘Jﬁ\\u\

\o"

AT
& AT LASMATIE
AC-3061

Condition of this calibration result:

Certificate No. - HIT-2417-0568 Reference Standard Instruments : This certification is traceable 1o the international unit of unit maintained through:

Page:1af 2 Instruments Muodel Serial No. | Certificate No. Traceable
CERTIFICATE OF CALIBRATION Data Acquisition Switch Unie 349704 MY44065265 | WK2307-164-1 WK Electric Co., Ltd.
Technology Promotion
Diigital Thermo-Hygrometer HT-TTISD ALOTIES 24H41
Equipment : COD Test Tube Heater Association (Thailand-Tapan),
Meter Maodel : HIB39800-02 Serial No. : 1147807
Tube Heater : 25 Vial Capacity Hesolution : n.1°%¢ Calibration Result:
Temperature Range : (=10 1o 160)°C Temperature of Reaction : 150°C Measurement Temperature Source Accuracy for COD Reactor,
Manufacturer : Hanna Instruments Made in : Romania Capacity Nominal Value Average Value Unecertainty of Measurement |
Condition As-Received : Used Product Reference : RE240681 (Vial) (°c) °c) +"c)
Ambient Temperature : {25+ 2)0(..‘ Relative Humidity : (50 + 15P%RH 23 Vial 150.0 149.8 0.49
Customer name : United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Bd., Bangchak, L]m.T.: “
Phrakhanong, Bangkok 10260 (1A} (2A) [3A) (44} (5A)
; : 145,901 149,249 14%.950 1500042 149,186
Received date : 22 April 2024
IB B 3 4 5
Calibrate date : 23 April 2024 My wE i V) viy
149.724 149,578 149,852 150,100 1300107
Issue date : 25 April 2024
; . (1) (2C) (3C) (4C) [3C)
Calibrated Location : Hanna Instruments {Thailand) Ltd.
149 863 149 799 150,233 149 847 149,977
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure —t—
(1 2m (3D} (4D) (50)

CP-04 by using certified reference standard instruments.
140550 | 149.666 | 149958 | 149.744 | 149819

({IE} (2E) (3E) (4E) (SE)

150,044 149 869 149,361 149,973 149,654
Calibrated by : if Mr. Pichit Petthong Approved by : —
Figure: Shows the location of the temperature source,
[0 Mr. Channarong Soinak Mr.

Authorized Signatory

The report uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor &= 2,

- . 3 :
{ HP\N NF\ providing a level of confidence of approximately 95%
H" Instruments
ik Thadandh Lirneee
This certificate was certified only for the instrument we calibrated. *+ End of certificate **

This recult ofcall.'brauon was found w:umc on date and pi:nx. ufcuhhcmlmn only.

** This ccmﬁcalc may not be mpmdlmcd other than in full, utcl:pl with the prior written *=

approval of the head of Hanna Instrument (Thailand). ' . J
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DQE Services Co, Ltd
DQE Services 32 Sof Ladprao-Wanghin 35, Ladpeso-Wanghin R, Ladprso, Ladprac, Bangkok 10230 ) =,
Phone : +66 (012 538 2054, Email ; dgeservicesmibo@gmail.com z:alj:::.m
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1of 5
Customer : United Analyst and Engineering Consultant Co.,Ltd, (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration : Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60

Serial No. : MY 15410009

ID No. : UAEWAT.020/2558

Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024

Condition Instrument : Good

o by : _

Technical Manages Quality Manager

The calitwation result i applied coly to the ohove calibrabed ibem and was found actirabe i shows oa date and place of calibmtion cnly,

The meassremend capahility of e laboratory and it traceahiliny 10 recognized sationad standards and tor the unit of messsrement realized al the comesponding alional

emandards laboratory, This certificase may not be reprodisced oeher than & full except with the prior writien approval of the [XE Serviess Co.,, Lid.

Lana'ﬁ‘himm}m.

[DMJE Services Co. Lid.

DQE : - “Wanghi Wanghi
Q SE‘FU'EE‘S 32 Soi Ladprao-Wanghin 535, Ladprao-Wanghin Rd., Ladpran, Ladprao, Banghkok 10230

Phone ; 466 (002 538 2054, Email : dgeservicesinfof@gmail. com e LT s

CALBRATION BB

REPORT OF CALIBRATION

Certificate No.:  SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 c

Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : L5 nm.

Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 0.15 nm.

Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

lonanslumuny
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DQE Services Co.,Lid. DIQE Services Co,Lul
DQE Services 2 Soi Lapro-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Banghok 10230 DQE — 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprac, Bangkok 10230
Phone © +66 (002 538 2054, Email : dgeservicesinfod@igmail com e 1920 Phone @ +56 (002 538 2054, Email : dgeservicesinfoi@igmail.com JC R 7o
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5 Certificate No. : SP24-018 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor
Photometric Accuracy :
[ ) (Abs) (Abs) (Abs) (Abs) k
‘Wavelengih CRMs Values UUC Reading Correction Unecertainty Coverage lactor 0.0000 0.0000 0.0000 0.0050 2.00
(nm.) (Abs) (Abs) (Ahs) {Abs) k o 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0028 2.00 PR 20000 00000 o e
- 0.5780 0.5747 0.0033 0.0031 2.00 257 - e Py s caz
1.0484 1.0438 0.0046 0.0029 2.00 0.0000 0.0000 0.0000 0.0050 2.00
2.1876 2.1832 0.0044 0.0080 2.00 ALY i i 00012 0.0051 200
0.0000 9.0000 0.0000 ho0ze 200 0.0000 0.0000 0.0000 0.0050 2.00
0.5595 0.5581 0.0014 0.0034 2.00 330 0.6430 0.6400 0.0028 0.0055 200
" 1.0239 1.0231 0.0008 0.0035 2.00
21230 21219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
465 0.9633 0.9614 0.0019 0.002% 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
el 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
e 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
633 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

lonanzlueuay ionensluAsuAY



DQE Services Co,Lid,
DQE Servi 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladpran, Ladprao, Bangkok 10230
ervices
Phone : +Hi6 (0)2 538 2054, Email : dgeservicesinfogtgmail.com BCTHLTE I8
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page Sof 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (mm.) (nm.) (nm.) &
241,72 2420 -0.28 0.18 200
279.45 279.5 -0.05 0.18 2.00
287.81 1879 -0.09 0.18 .00
334.06 339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445,94 445.6 0.34 0.18 200
453.66 453.3 .36 0.18 2.00
460.02 459.8 0.22 0.18 200
536.59 536.0 0.59 0.18 2.00
637.98 638.7 .72 0.18 .00
431.38 430.8 0.58 0.18 2.00
47250 4724 0.10 0.18 .00
51347 5137 -0.23 0.18 200
528.88 529.1 -0.22 0.18 2.00
57317 573.5 -0.33 0.18 2.00
585.35 585.2 013 0.20 200
684.40 685.1 “0.70 0.18 2.00
740.72 T41.4 -0.68 0.20 .00
748,55 749.1 -0.55 018 .00
BO7.03 8073 -0.27 0.18 2.00
E79.28 E79.3 -0.02 0.18 2.00
Remark ;- UUC = Uit Under Calinesgion
= MIA = Nog Avadable
= The result uncertainty of 1 s statedd s the standand ingy af! liplied by the: coverage factor & ,

which for a neereal dEstribution corresponds o a coverge probubility uf spproximaely 95%

= * Indicabes mom TISE sccredibed

- End of Certificate - Lﬂﬂaﬁk!lmu%!:
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Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Abscrption Spectrophotometer “Agilent Technologies™
Model AAZA0FS, Serial Mo, MY13160001
2. Working standard solution “Incrganic Ventures”
Multi Analyte Custom Grade Solution, Lot No, 52-MEB6T5610
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 S0i Udomsuk 41, Sukhurnvit Road, Bangchak, Prakanong, Banekok 10260

CALIBRATION PROCEDURE : 1. Performance Verilication of Atomic Absorption Spectrophotometer
(Wi-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE: 0.02, 0.10, 0.30, 0.50, 0.70 g/ at 228.8 nm.Cd, 0,10, 0.20, .30, 0.50, 0.70 mafl at 357.9 nm.Cr,
0.05, 010, 0.30, 0.50, 0.70 me/l at 324.7 nm.Cu, 0.10, 0.30, 0.50, 0.70, 10O e/l at 2483 nm.Fe,
0.20, 050, 0,70, 1.00, 1.50 me/l at 217.0 nmuPb, 0,08, 0,10, 0.30, 0.50, 0.70 ma/l at 2795 nmuhin,
0.10, 0,30, 0.50, 0.70, 1.00 mg/l at 232.0 nmuNi, 0.05, 0.10, 030, 0.50, 0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologies”, “CARLO ERBA™
Cadmiurm Lot No. 0006589926, Chromium Lot Ne. 01 12384886, Copper Batch No. T11T0984, Iron Batch No. T1260874A,
Lead Lot No, 1227873, Manganese Batch Mo, T1092284, Nickel Batch No. T2T0178A, Zing Batch No. TBZD1404
AMBIENT CONDITIONS : Ternperature 25+ 5°C  Relative humidity 50 £ 20 %
The Atomic Absorption Spectrophotometer has been calibrated against Reference Material
traceable to National Institute of Standards and Technology { NIST ) by The Analytical Chemistry Laboratory.

The results are attached herewith,

Calibrated by .

T

L p=2
Ref. 201526T020100454001
Issued Date : 11 March 2024

Advertis

The
ing the Report/Certificate and publ

FM.BLMTCO0Z Raw.d

OfficesLaboratory
R

2 Ha, Amphoe Fhiong Luang 50 Ea r
2130, Thailard Thaland !

< LONAITIIAAURN 2 2
Fae (B4} 0 257% B592

E-mnall : sumaleegtistronth

-TISTR

Request Mo. 2567 / 0275

1. Noise Level

145

CALIBRATION DATA

MTC. ACL. Mo, 358 / 67

ahormpotihin Road, Chetuchak, Baneskok 10500

thanl 12120, Thaland

2577 5005

n Khlong Ha, Ammphoe Khiong Luang,

i

i

Estal

Tel. (66} 0 2323 1672-80 ext. 115, 116

) 0

165

Elerment Cd or Cu Fe Pb Mn Ni Zn
0.0006 00004 | -00003 | 0.0001 0.0011 00005 | 00008 | Q0004
0,001 D.omT -0.0009 00008 0.0001 0.0002 -0.0003 00007
0.0006 00017 | -0.0020 | 0.0005 0.0005 0.0004 00013 | 00014
0.0001 00018 -0.00G7 0.0005 0.0004 -0.0003 -0.0001 00010
-0.0001 00019 -0.0014 QL0003 QL0010 0000 0.0002 -0.0001
0.0011 00014 | -0.0017 | 0.000% 00008 | 0.0004 0.0006 00010
-0.0002 0.0015 -0.0015 Q0003 Q0002 00008 00008 0003
0.0006 00012 | -0.0001 | 00006 | Q0008 | 00001 0.0002 | 00013
0.0008 0.0009 -(L0003 00003 00005 0.0002 0.0001 0.0307
Aborbance 0.0012 0.0011 -0.0012 QL0008 Qa3 0.0004 00004 00015
0.0003 0.0015 | -0.001% | 00001 00002 | 0.0000 Q0003 | 000035
10,0005 0.0o017 -0.001% -0.0007 0000 L0007 00005 0.0005
00006 | 00016 | 00000 | 00006 00001 | 00013 | 00005 0.0010
10,0003 00011 -0.0002 00001 -0.0007 00009 0.000% 0.0002
00003 | 00012 | -0.0011 00007 | -0.0003 | -0.0003 | CO0010 00009
(L0004 00018 D006 0,000 0,000 00008 Q0007 0.0007
00001 | 00018 | 00018 | 00013 | -0.0006 | -0.0001 | 0014 L0006
0.0003 00017 -0.0001 0.0001 -0.0012 -0.00049 00001 00002
00000 | G001 | 00007 | 00003 | 00005 | -0.0002 0.001 0.0003
0.0004 00015 00006 -0.0001 -0,0004 00003 00002 G.0008
Avverage Absorbance 0.000 0.001 -0.001 0000 0.000 0.000 0.000 0.001 o
Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
- anly to the tems testecd
ewoent in full an obitained from the eovamar of TISTR

i

rgwat Samutprakan 10230, Thailand

E-mall : sumal

Thafland

FMBL MTC.002 Rev.d

hin Foad, Chatuchak, Barghok 10900,

it .o, th
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1-TISTA ITISTA
Request No. 25-67 / 0275 2/5 MTC. ACL. No. 358 / 6T Request No, 25-6T7 / 0275 3/5 MTC. ACL. No. 358 / 67
2. Pracision 3. Trueness
Element| Conc. Absarbance foe, | S0 1S6RSTY 3.1 Reading on wavelenath- Cadmium{Cd) at 2288 nm.
g/} Cixein Elernent | Standard Value of M| Reading Error of Measurement | Eror of Measusernent | Uncemainty
002 | 0.0076] 0.0076 | 0.0069 [ 0.0075 | 0.0071 | 0.0070 [ 0.0076 | 0.0074 | 0.0077 | 0.0067 | 0.007 | 00008 | 5.15
{mesl) {ma) (g (96) g
cd | 020 |0.10080.1007 | 0.0999 | 0.0097 | 01000 | 0.0896 | 0.1008 | 0.1002 | 0.1005 | 0.099% | 0.100] 0.0005 | 0.6
0.020 0.020 0.000 110 + 0,008
070 | 0.2301 | 0.2306 | 0.2277 [0.7305 | 0.2310 [ 0.2295 | 02290 0.2293 | 0.2305 | 0.2296 | 0.250 [ 0.0010] .92
0.10 | 0.009¢| 0.0093 | 0.0093 | 00098 | 0.0094 | 0.0095 | 0.0090 | 0.0090| 0,009 | 0.0090 | 0.009| 0.0003 | Z.75 &8 st [0 ot s £000
Cr | D30 |0.0241|0.0236 | 00221 | 00238 | 0.0231 | 0.0226 | 0.0251 | 0.0223 | 0.0230 | 00231 | 0.023 | 0.0006 | 275 0707 0.693 0.013 1.85 + 0.008
0.70 | 0.0500] 0.0500 | 0.0500 [ 0os2e | 0.0a89 [0.0511 [ 00508 | 00512 0.0515 | 0.050a | 0051 | n.ocos| 163
0.05 | 0.0061 | 00062 | 0.0064 [ 0.0061 | 0.0068 | 0.0060 | 0.0061 | 0.0062 | 0.0064 | 0.0061 | 0.006| 0.0003 | 5.00 3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
cu | 030 |ooa1e|o.0a11]0.0902 | ooao7 | 0.0805 | 0.0004 ] o.o3ee | o.0a0o | 0.03ss | 0.0900 | 0.0%0] 00006 | 1.58 Elernent | Standard Value of fM|  FReading | Emor of Measurement | Emoe of Measwement | Uncertalnty
070 | 00960 0.0960 | 0.0960 | 00959 | 00947 | 0.0955 | 0.0952 | 0.0952 | 0.0951 | 0.0955 | 0096 | 0.0005 | 0.8 {rmgA) [ {me/ (96 (g
010 | 0.0096 | 0.0101 | 0.0103 | 00100 | 0.0095 | 0.0096 | 0.0106 | 0.0093 | 0.0205 | 0.0102 | 0.010{ 0.0005 | 3.38 0.1007 0100 0.000 219 = 0005
Fi 4 7 1 1 ;
e | 050 [oo0aza]0.0a15 | 009z 00927 | ooezt | 0.0az6 | 00913 ] 00a30] noaz1 [ 0.0919 | coaz] 00006 | 132 i e e e = Thii
1.00 | c.0a30| 0.0839 [ 0.0847 | 00834 | 00832 | 0.0820] 0.0839 | 0.0a3e | 0.0837 | 0.08a5 | 0.0ad | 0.0008 | 0.92
0.7071 0.685 0025 119 + 0023
020 |0.0076 | 0.0074 | 0,0078 | 0.0078 | 0.0076 | 0.0078 | 0.0077 | 0.0078 | 0.0078 | 0.0077 | 0.008 | 0.0001 | 1.71
pb | 070 |ooz7e]o.0z73] 00271 | 00267 |00zTo| 0.026a | 0.0274 | 00273 | 00269 0.0269 | 0.027| 0.0004 | 1.5 .
3.3 Readine on wavelength- Copper (Cu) at 324.7 nm.
150 | 0.0551 | 0.0598 | 00652 | 00655 | 0.0547 | 0.0546 | 0.0544 | 0.0544 | 0.054% | 0.0547 | 0.055 | 0.0004 | 0.64
0.05 | 00116 | 0.0107 | 00110 00103 | 0.0108 | 0.0108 | 00112 | 0.0107 | 0.0109| 0.0108 | 0.011] 0.0M03| 3.15 Blement | Standard Value of RM|  Reading | Ermor of Measurement | Eor of Measrement | Uncestainty
mn | 030 |0.0650] 0.0699 [ 0.0849 | 00551 | 0.066 | 0.0696 [ 0.06499 | 0.0696 | 0.0690] 0.0648 | 0.065 | 0.0003 | 0.8 (gl (mgA) [y (%) (g
07D | 01463 ) (1065 | 0.1459 | 01471 | 01475 ) 0.1474 | 0.1487 | 01473 | 01862 | 0.14438 | 0.147 | 0.0008 | 0.56 0051 0087 =Qu0a 758 + (003
010 | 0.0095 | 0.0100 | 00096 | 00103 | 0.0102 | 0.0096 | 0.0100 | 0.0095 | 0.0087 | 0.0056 | 0.010] 0.0003 | 3.04 Cu 0.303 0296 0007 219 + 0.009
i 050 |o0aq3]eoa33 | 0.0438 | o0aaa | 00430 0.0037 | 0.0094 | 0paaT | ooase | 0.0a3a | coad| 0.000s | 1.09 070 0,698 0005 074 +
100 | 0.0812{ 0.0820 | 0.0834 | 0,0829 | 0.0818 | 0.0825 | 0.0831 | 0.0835 | 0.0816 | 0.0819 | 0.082 | 0.0008 | 0,99
005 | 00374 | 003TT | 0.0373 | 00377 | 0u037e | 00377 | 00373 | 00371 | 00ETL | 0374 | Q0aT | 0.0002 | 0.61
Zn | 030 |01985] 01993 0.1575 | 0.1592 | 0.197% | 0.1968 | 0.1595 | 0.1985 | 01974 0.2004 | 0.199 | 0.000% | 0.a7
070 |oa027|oa031 | 0e019 ]| o002 | 04023 | 03581 | 06042 | 04025 | 0.3953 | 03957 | 0.402 | 0.0019]
Continue 3/ 5 Continue 4/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE R ML FROCEA O, TES TN, SERVCE CENTRE
The results relate anly 1o the iters tasted/callbrated or value assigned. The results relate only to the items tested/calibrated o valoe assiged.
Acbartiing the Report Certficate and publicity of the results except in full are probibited urless wiitten permission is obtained from the govermnor of TISTH, Advwartising the Aeport/Certificate and publicity of the results secept in full are probibited unless witten pempission & obtaned from the smwemor of TISTR

Head Office

35 Wu 3 Tamibon Khiorg Ha, Amghoe Khong Luang,
Changeat Pathurmthani 12120, Thatand

Tel. 66) 0 Z577 9000

Fax. (66} O 2577 9009

E-miail : rumpaigtistr.onth Websiteswsetistr.onth

FRBLMTC.O02 Aevd

OfficevLaboratory Cffice
Sol 1C. Bangpoo industrial Estate, Sakburmdt Road, 194 Phahomeothin Acad, Chatuchak, Bangaok 103040,
Arphoe Musng, Chanawat Semutprakan 102E0, Thaiand  Thaland

Tel (56) 02323 1672-50 eat. 115, 116
Faue. (66} 0 2523 3165
E-mail : mitcgtistr.orth

;i.ﬁmgmnmuma 217

E-mail : surralesgtistionth

Head Office
35 fu 3 Tambon Fhlong Ha, Amphoe Khiong Luare,

Changwat Pathumthari 12120, Thailand

Tel {56) 0 2577 9000
Faw. {64) O 2577 H009
E-mail ; rurmpai@tistr.onth Webseeans tisir orth

OfficeLaberatory

Soi 1T, Barepoo Industial Estate, Sukhurdl Road,
Arrphoe Muang, Chanowat Samutprakan 10880, Thaland
Tal (66) 0 2323 1672-80 axt, 115, 116

Faoe (667 0 2323 9165

E-mail : mitegtistrorth

Fil, BLMTC. 002 Rav.d
Office
196 Phahonyothin Roed, Chatuchak, Bangkok 10800,
Thaland

“ignaTlamauRe =

E-mail : sumaleegdisironth
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Request No. 25-67 / 0275 4/5 MTC. ACL. No. 358 / 67 Request No. 25-67 / 0275 5/5 MTC. ACL. No. 358 / 67
3.4 Reading on wavelength- Iron (Fe) at 248.3 nm. 3.7 Reading on wavelength- Nickel (Ni) at 2320 nm,
Flement | Standand Value of BM]  Reading Emar of Measurement | Error of Measurement | Uncertainty Element | Standard Value of FM|  Reading Ermor of Measurement | Erroe of Measurement | Uncertainty
(mgA} (e} (g} (96} {1 {me) (/L) {mgfl} (9%} (mg/)
0.100 0.109 0005 4,60 = 0014 o10m 0.0%8 0,003 240 + 0013
Fe .500 0,882 0,018 355 + 0016 Ni 0508 0502 -0.006 1.16 + 0018
1006 0.968 0038 375 + 0,029 1012 0,962 0,051 502 + 0,032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm. | 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm,
Elernent | Standard Value of ] Feading Errar of Measurement | Emor of Measwement | Uncestainty Elernent | Standard Value of RM|  Reading Emor of Measurement | Ermor af Measurement | Uncertainty
(me/lh fre) ] (96) (g I {mg/1) (mgA) %) {ma)
0201 0202 0.001 0.3 + 0.014 0.050 s ~0.005 9.39 - + 0013
Pt 070G 071e ooz LT3 + 0.0G0 Zn 0.303 032 0021 T.0d + 03
1.513 1459 0054 357 + 0.061 0.707 0675 0032 452 + 0,019
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm. Remark : The reparted uncezinty & an expanded uncertainty calculated using a coverage factoe of 2 (k = 2)
Elemment | Standard Value of AM|  Reading | Ermor of Measurement | Emor of Measurement | Uncertalnty which gives a level of confidence of approximataly 95%
{merl (me) () (%) (g
Q0505 0050 0.000 0.83 + 0005 Calibrated by ...
Mn 0.3031 0306 003 112 & 0007
07023 0698 <0004 062

Issued Date : 11 March 2024

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE |
End of Certificate
Continue 5/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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CrissLab

Fi el 1o Dt

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-0ES
Preventive Maintenance

Agilent Preventive Mainenanse prowides Tactory recommended sendce for your anabytical
instruments to assure releble operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agieri parts and
supplies, Agilent Preventive Maintenance provites whal you need 1o reduce unplanned downtime
and keep your systerms cperating a ther peak perfarmance.

This checklst is used as a guide for completing the preventive maintenance tasks: A signed copy
of this checklis Is provided for your records.

P & 00, |i5u 11 Juseary 3009 =
Document hamber GHT1E3007S page Lo 1
B Agilere Tectrologes, e AL -~

wnaslimugu

Fgiert 5100, 3110 Preventive Maintenance Chackiet C%‘g-éj-ab

Frore irage 1a Dutzoems

Important Customer Web Links

= Toacoass Agilent Univeraily, wigit hEpc wwiw agilent commicrosaial university 10 |earm about
training optians, which mclude orline, clsssroom and onsite delivery. 4 training specialist can
wark diracily with you to help debermine your best aptiona

o Tosooess the Agillent Resource Cenber webs page, wisil itlps ! www agilent com/en-
us/agilentresaurces, The follcwing information topics are svailable:

Sarmple Prap and Containment

+  Chemical Standards

+  Anatysis

+  Service and Suppart

«  Application Warklows

»  The Agilent Community & an cecellant place 1o gat answers. collaborate with athers about

applications and Agilent products, ard find ir-gepth dacuments and videos relevant to agikent
technalogies. Visil hitps//ocommunity agikert com/welcome

+  ideos abaut specific preparation requirements for your instnument can be found ry
earehing the Agilent YouTube charned st itips:/fwww youtube com,/usen/aglent

» Mead 1o place a service calli? Flexitle Repalr Dptions | Agilant

Faewiaon ADE kasd 21 Seudry 2121

St

Mgrmber: GBT14-5007% Paged o Ve ""E:El"' ﬁ.ﬂ"ﬂlﬂ

Corumens
& agham Technaloges. bse: 2003

enasLimuay

Agilant 5100, 5110 Preventise Maintenance Checkl st C%Lﬂb

Freee gt in Gutcmn

Introduction

Customer Information

-

Resfnion AL Ismesd 21 Jarary 2020
Bacrnas! Kurmier GSE1 360075 Page ot Vv
& aghers Tadwologes bnc 3033

Agikem 5100, 5190 Preveeriive ba menancs Creckia l:

Cusiomens shoukd provide all necassary operatng supples upan raquest of the enginser

A custamer repressnlalie should be ailable 10 the enginear while performing e preventive
maintenance procedures. Custamers are responsibie for egular mainbenance and are
encauraged 10 abeerve the Bervice reprasentative

Aty parts not inchadied in the Parts Lists section af this document are neq part of the
recermmended Preventive Malirtenanos servioe nor are they included in the price of this
SETVCE.

118 systenn requires the ue of extra or special procedures andi/or parts fior he maintanancs
service, then thess must be crdered separately and charged as a repair, which may incue
edditional costs

Far custlamers using HF applications, the inslrument shoud be rstumed 10t standand
sarmple Introduction Sysham

wnssliaugy

rossLab

From s 1o Bacor

Service Engineer's Responsibilities

FRewaion A2 it 21 Janoey S22
Docurnen Humbsr. 300 S9000E Purgn o 1
& Aglesi Tactncioghes, e 2137

Cantact the customer and ensure that all necessary supples are avalabie befors the
preseniive mraintenance wisit

Cinly select thase pages thai refate to the systern or module being senviced
Complete empty fields with the relevant infarmation
Complate the relevant checkboxes in 1he checkdist using either a “X” or tick mark "+

Chack "Service not applicable” check bexes Lo indicale servicestasks not delvered, as
appropriate

Comiphate the Pravenlive Marienante sericas n ihe most kgical arder relivant 1o the
individiual sysiem serdee in the order of the Tasks listed

Complete the Service Review saction jogether with the custamer
Complrte the fields for page numbers at the foct of each selecied page

Audd refesant page nurmbers to selecied pages and samplete the iotal rumber of pages field in
the Service Completion sectian

gk e CLEBMYER 10 Sign the Servics Verificalion section including the customer's and your
signature.

-‘.'I- Agilent

wnanslinungy



Agibeni 5100, 5170 Frevective Mainterance Checklis Cﬁé Lab

Foam b e Do
Instrument Maintenance
System Information

O Chack this bo if an instrumant configuration nepan is attached instead of compleong the
Table.

Instrument System Mame and i | ano wgy 10F-0ES
Instrument Systemn Site and Locabon | RE

|MMMWNHMM List the Sarial Musbsrs of sach Compenant

L G wan T e zesal

PR R om

BCP-0ES Configuration Table ‘Crche the type or write in the type o ather

[r— saupiay (Granie Joanial | Dt

Sprmy Chamber Cydloni Sngle Pass 2 Coubie Frsg) e

Tarch | i Gt atur

Tomh Type One Peca { Semi Demountshiy | Fully Demountabie | Ofer
Injecior Diameser 2 (1 @) 1 4mm | 0.8 | e

It Madaral ||'.ummn=|ﬁlm|

Fomwinion A 112 bomiat 31 Jascary 3003 ..-:. .‘....
m;umm.m:m Fuge’® o ¥ ;!;’.-.‘ A.U"em
nslinuau

ilart
e, 500, 5910 Peswative buintemance Checkis CFBSSLBI}

i g b3 Dtz

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Partormance test,
B Recend resulls in Insiment Perfarmance Test Fesults Table - Fre- Py

Clean and inspect ICP-0ES system

] Look for ay cbvious extermnal damage ar probikne.

& Inspect water coaling hoses, gas lines and power cond for excessve wear or damage.

B Parform a genecal interrad inspection of the systemn for excessie dust accumiation, clean if
nCEssAy

rf Inspect sample introduction companents and record any reguired maintenance in the Service
Engineer Comments and natify the customer as the requined actions reguired.

é Racerd the instrument operating conditiors in the ICP-OES Status Results Table,

o meplace the polyehromatar purge fiter.

™ Raplace the radial pre-aptics window

|ﬁ [Faplace the sxial pre-0ptics windaw Tor SVDY and VIV instuments.

# Chack axhaust ficw for the comect positive sxtraction t the exhaust duct 1o insure they mest
miniFUm specificabions.

E! Feaplace air infet dust filter.

O Replace high capacity air inket dust fitier elernens if instaed. #4%

# Remove and clean netrament wsler inlst fiter

Agllent Water Recirculator

O Service not applicabbe

o Dwaen cooling fluld and remaove sy particles from the chiller resemnii
Prerrrave, clean and renstall water ket metal mesh fter if presen

@' Re fill with Aqiert Coal Clear coaling fluid

o Clean tha cacling zyster Alr fiter and the condanger.

Revaion: AD2 Issued 21 -Jasvery 222
Gl Hurmbss: GAS1430078 Page} of 14
© Aghent Tecmaioges, b 7022

enasLimuay

- Agilent

ilant
Agitent S100. 5110 Privsriin Mamlerance Checkis CIE&SSLﬂh

o gl e i

Preparation

& Dipcuzs any specific iszues with the customer before slarting.

Reerview the instrument logboak for recorded problerns and commants

Tawe ingtnsment coniral settings before s1aning the procedure

Perfarm a general inspaction of 1he system for cleaniness.

Check for proper installation of paris, assomblies, sensors etz

Check gystem fof required instalatan of campanents and implementation of Serdice Notes
Check for reguired fimwaressaftwane updates and verily with customers if they would like
thermn installed,

For HF application systems, il standard ssmple indroduction system was nol installed, ask the
customer &3 install it #ik

Ak the custamer fo remave any samples fram the ICP-0ES sample introduction ares, auta
sarmpler or areund the ICP-0ES.

B. 0 BEEGEERBE

REAson A mEET 21 ey 2902
Docurment Mamter GRILIA0TS Fageb ot 14
& o Tochrmdeguen,ire 3022
wnssliaugy
Agilent
Agéent S100, 5110 Freserive Mainienance Checkdst CTUSSLah
o e 10 S

SPS 3 Auto Sampler

of Servics not applicable

Powaer cycle the autosampler and verify suctessdul nitilization.
Inspect ¥ and 2 axis belis for wear, Replace & necessary.
Chean X and 7 axis slide shalls

Using customer's racks and the Agilent sofiwane move the sample probe 1o the 4 autemmess
cofmers and rinse port, ensune thal the probe is appraximately centered in the vial

oooo

SPS 4 Auto sampler

# Servica not apalicable

O Clean the spil tray, rack kacation mat, snd frames and chassis with a damp soft cloth and
dikuted mild detergent.

Clesn the auta sampler cover panels, if cover &t is ingtaliod, with domiestic window cleaner.
Check the X-auis and Z-axis drive Dels for cracks, splils, damaged teeth, excessive

fraying, calor changes ar degradation from fumes

Check the X-ais, Thelg-asis and Z-axis FFC eables lor cracks, incorrest pasitioning darmaged
edges or damaged connectaors.

Fump Tubing Replacement. Replace peristaltic pump tubing. Replace all 1ubing thal goes
from the firse station 1o the pump and fram the pump ta the waste/inse battles

Teat uging CLEStoMer's tray and miove the sample prebe 10 the sample wal 1, wash visl and
ringe part and ensure that the prabe is cerntered in the v, If not use calbration wizard and
calbeate the position.

0: O m fAn

AVS 4, 6, 7 Advanced Valve System

@ Servica not applicable

[0 Replsce vale rotar seal

O Check fittings for signs of ek

O Gheck uging Including autasampler ubing for kinks ar exsesaive wesr
O Check high flaw pump for signs of leaks

Rarvigon a0l bsad 31 Jarvaaey 2002
Diocurmen Humber G 300T Frehor 1
& dag e Tenfuakogeis, Ko 2022

Agilent
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Aglent 5100, 5110 Preventter My manance Cheokiin

ICP-DES adjustment

& Check positian of Zn peak, adust if required.
L} Chack Argon Ratw, adust ta specified value if requirad.

M Perfarm Detectar Calibratian.
& Pertarm mstrumen: Calbretion

Record Post-PM instrument perfermance

@ Run Inssnumient Perfommance tost

CrossLab

From Insight s Dusome

 Record resalls i Instrument Perfennance Test Results Table - st PAL
@ For svsterns using ICF Expart version 7.3 and above, run the faboming Instrumen tests

@ Subsystern Communications Test

o i Flaw
& aater Flow
Gas Flows
RF Ganerstor
@ Camera Tast
& ooca Test
& Nebuilzer Test

Q‘(Hemld the result in the Instrument Test Resuss Table

Aremaon AG2 e 31 Swrasry 200
1 M GEONS-5007E.
& Agieni Tachnclogien, Inc. 3037

Paged e 2

Agllerri 5100, 5110 Preveniie kainienance Checklist

Test Results

Instrument Parformance Test Results Table
Mode: These measurements de not farmn part of any specification and are for refarence only.

'._':;," Agilent

S

wnaslimugu

CrossLab

Fram imnght 10 Dumme

Radial Asial * Radinl Al
n 213 5T o SRER Amgy Bgan 4700 % A ek 2
MITR IR Ao | gmges.d 14 5EA 1 taan L §
A6 152 rm 589 ah ) % A=A
e Tk 401 i SER: 5.0 M1 R 33

* fuelal result |5 not Bpplcabie Tor GBOTEAL, GEOT2AM Radial View nstrurments

Instrurment Test Results Table

Mote The Ingtrurrenl Test resulls ane for systems using ICP Expert version 7 3 and abave anty
Instrament Test Result

Subsystem Communications Tes Fass

e Fow ?ﬂd

pndligis Fazs

Gas Flows ?ass

B Pass

Emmickier fass
| Potice Tast | Fas

ase [ foss
%&mﬁ%m il b i Agilent
enasLimuay

Agibers 5100, 5110 Preverrive Mainienance Checkist

Restore Instrument

CrbssLab

Fii gl b i

[ Far HF applications, ask the customer to reinstall their sample intreduction syatesn. 18

¥ Leave system in an idle sista on and purging

Ii{ Guidanee: If the P service is perfammed prior 1o & qualification servce, then use the
qualification procadure a5 a guida for fnal instrument setup and checkout,

Service Review

Hf Artach wesilable reportsiprinecuts of all bests to this documentation
ﬂ' Record the Preventive Mainbananos senvios actiily in the customens recortsAoghook

@ Record the Phi svent in the Smart Alarts lagbeak, if applicabla,

& Updatesresst netrument manlenance couners s saprogiate.

#l Affix the PM sticker ta the system ar instrument logaook based on the cusimer's request
# Complete the Senvice Engineer Commerés sectian if there are adiitional camments

Bl Review this service, pars replaced, and test results abtained with the customer.

If tha instrumeant firmware was updated, recard the details af the change in the Service
Engineers Comments boe Syataens in @ complant envdranment may need addtiansd

dacumeriation

lﬂ’ Complete the Signature Page with both Service Engineer and Customer signatures.

Piwsicet A2 |iaved 21 Sar oy 5121
CocurmeT humber GE 1450078

& agham Tachrniagien . 2002

Fage 01 M

Agiem 5100, 5110 Prewerive Mantenance Crechlst

|ICP-0ES Status Results Table

wnssliaugy

CréssLab

Fromgigfn 1o Dumarns

Hite: These measurements de not famm pan of any specification and are far refererce only.

Maires Unlizge FITRTEY VAL I16. 61 VA
Maire Cument .08k A 0. F‘L
Instrument Tempsrane 28 0 T 251 =
L — 3.9 vo 5
[ —— Hes i mraant 19 2 =
Water Flow Osci lior Mo masuremen 133 s
ot Flow Oetectar .58 Limin B i
urar infee Terrperatue 5 (e T Lok =
Fulehromatnr Temoaatiss 35.0 T LR e
000 Temperatise -1 T -5%. % x
Therral Stabiizer 35.0 & 150 *
[ —— 65451 Wl gogus sd
Furge Gas Supply Prossun®| 655G 8y Py 23 i
Option Gas Supply Pressuret| = WPa = Pa
Mebulzer Flow W SRR T 0.0 Lewrin
Mebralars Back Fressune Homeaswremen: 1g6 MO \Pu

o measuremem bt Y Lo,

g mEmnremem 4 ot Lémin

Hi memremant T 5 ::
RF Suzply Cument WY BTV 5 313 A
FF Sucply Voitage Ko measuremens Ah Ay ¥

*1 If option instalied
Rrawon AT, immet ?Imm! hn‘l*‘

Decument Pumber. 3507
18 Agdert Tachroogpes, kic 7077

wnanslinungy



CréssLab

Frivm iaighv 13 Dusoms

AQkEE SO, 5110 Praninilios Miitir gnce Checidist

Consumed PM Parts

Praduct or Modeld Quiantity
Part Desoription Fart Numniber ‘whene used consured
S PEN o -EB.Z;IHJA-EHID'IA.

Axtal Pre-Optec 'Window Gao-tama

Rardial Pre-Cpntic Wirdow aBC10-68005 A1 A
Conl Ean gilent Wanar
Agikert Gool Clenr Gookrt. Fluid £R0-0017 Rerarmaknior =
Furge Gas Filler aB01C-60136 L 3
AF ket Ak 0B00C-63000 Al \
High Capacity &r Fikar BB D-60150 Opional -
Rotor seal for 67 port wahve for AVERT TBAD-E0000 CB4ILACELIS -
Ronor sealfor 4 pan vabae for AVS4 OB403-60002 camsa -
l:::awmmlunnseslww THNEE  epinneiay P u
Barty connacior 2 5mam-1.5mm I GB410-B0124 BS54 -
PYC waste fubing Bmm od » 5mm i, 2m GB410-80122 P54 -
Addlitinad Parts may b riguined Fom enginesr's steek:
X anrs derve beht SAT0047HG 5P53 -
s e ball S0P -
Peristuitic puimy nubing, PYE Sokaflie, 3
g, 3710040000 EPS & -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

L Section Not Applicable

Produet ar Medald Cuantity
Part Desornpeion Part Numbesr whire used consumed

p 20T
Pambar GROTS00TS Eage i
. e

wnaslimugu

irmnrlﬁmm
Fresirument Liodel Agiem 81006110 VDN ICP-CES
tnairument GEI1AGAN 54,
Instrumant Sarial Number M¥15030001
Sottwam Version 7319807
Firmaane: Warsion 3z
Testad By Kanyaikom 5.
Test Compluted On 11132023 31524 AM
Resuli Bummary
Sutaysinm Communications Test Skipped
AL Elow Teal Sinpest
Vtatar Ficw Teal Skipped
| Gas Flows Tast Skipped
| RF Generator Tast Shppea
Comers Test Skipped
Ciplics Tast Skipped
Advanced Valve Syatem Test Skpped
[Resolution Tast Pasn
Sansilhity Test o
Fraciin Tesl Pass
Page 1af4

enasLimuay

uglent 5100, 5110 Preveniive Mameranos Checklist

Signature Page

Service Engineer Comments (optional)

CrossLab

Ficoms gl e e

ibems af interest for the

Service Verification

Senvive Request Mumber
E00E 33010
Senige Engineer Neme

If thers are any specific points you wish 1o nate &s pan of performing the installation o ather
ustamier, phaase write in this bax

Date Servive Complried
8 Moy J0ld

Cusiomer Name: i
Aphorn  Onkong

Cusiomer Sigratare i
.b.Eme Onngng

i

ST i Agilent
wnssliaugy
Rescdution Test Pan
Element Wanelength  Specilicalion  Widih
M (174.293 nm] =540 L]
As (188520 nm} =820 a1z
& (153,027 nm) = 1150 B3
Mo (202.032 nm) %8.20 §35
Cr{205.152 nm} £ 1340 K]
Zn (213857 nm} 870 654
Ph (220353 nm) £3:0.0] TS5
Co (518 nm) £ 17 1158
Ba (230424 nm) 5840 TaT
Mn (257810 ) (=) LE-]
Mn (260,568 ) £20.30 14.18
Cr {287 718 nm) & 1100 K]
Cua (334.754 nm) < 25.00 18.83
Ca (27308 nm) 5 W 1128
B (FE0TY nm] £33.80 2445
Ba (155,903 el 44,00 sz
Br (450.733 nm] % 38.00 rar
Ba (453408 rem) % 38.00 2547
Ba G117 rem) £42.00 25.43
A (ETS. 283 am) 74,00 60.50
B [TBB.491 o) #8000 B6.33
.
PageZofa
wnanslinungy
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Bansitiaty Tast Fail
Feadial
Elomart Wavelengh  Spechicaion  Method  Ratio Standard  Blank
i {188,880 nm) =ABD SRER 14240 BEES 417
Sa (195,026 nm) =410 SRER 1089 BT 4 [
Zn {213,857 o) =M1 SRBR 41803 “ayzs 118
Pb (220282 nm). B0 SRER 2138 25213 1254
Mn (257 £10 nm) Z3518.0 SRR 138810 2708517 4184
A (366182 nm) 234 S8R 124 SINENT 30043
Ba (483408 nm} w340 s8R 1858 2294I72E 122000
K {76431 nmj B1E s8R &0 W44 118787
Al
Element Wavelerglh  Spesficaion  Methed  Rale Standard  Blank
A (18580 nm} =208.0 SRER  1RR4 23350 1395
Se (186,026 o) F 50 SRER 1887 28137 2338
2 {206 200 nm) 20 SRER 8050 W0iss4 1230
2Zn (213857 rm) z 11430 SRER  HB4BS 1357608 305
Cd (214438 nm) 4T SRER 49678 B26213  273A
Pb (220,363 nm] B3200 SRER 4548 mnz 4811
Win (257 B0 nm} 106250 SRBER 372853 11251181 6974
CF (67 746 o) =1048.0 SRER 3482 1448753 13220
Cu (324754 P =150 s8R 492 414807 BTIAR
Al 182 nm) 260 8B 48 ZBA2NE 1838
Ba {483 404 nm} 2600 S8R 153 RS0 455983
K (766,481 nm) a 240 SBR nz 14470452 BT
Pagh 3 of 4
wnaslimugu
Report Summary
Instrurnert Meded Agitant S1005110 VDV ICP.0ES
Instreent 10 GEOTIAMGEDTSA
Instnument Seral Mumbar WY 1EA0001
Software Versiaon 7315807
Firmware Yamsion 342
Tested By Kanysiom S.
Test Gompleted On 1132023 111002 AM
Result Sammary
Subgyslem Communications Tes! Pagk
£t Flgw Teal Seipped
"Walar Fiow Tesl Skippad
Gas Ficws Tas! Shipped
B Generator Tost P
Camera Tast Eippet
O Tesl Pass
Advanced Valve Systam Tes Skipped
Resalutian Test Pass
Sarsifiiy Test ks
Pradisicn Tesl Pass
Subsystem Coemmurications Tesd Fass
Cptica Test Pass
Radiar Anial
Inanzity 622054 a003n12
Wanslength 737212 Tar2z
Page 1of4
enasLimuay

Procision Test Fass
Radial
Element Waovelengih  Speclfication  Magsured
Walkas % RS0
A5 (188950 pm) 2.60 122
Be [196.026 nen) .60 0.7
Zn (213857 nm) =150 £33
Ph {220,353 nom) =260 L)
Mn (257,610 nem) £ 150 [ L]
Al (395,182 nm} 150 [
Ba {453,508 ni) 150 068
W {TEE.481 v 5150 033
Audal
Element
Walus % RS0
Ak (188980 nm) 5180 053
S {10602 nm) 5180 087
I (208 200 nm) £ 150 nse
Zn (Z1X887 nm} =150 045
Cd [214.438 ren) 150 0T
P (220,353 nim) S150 IE
M {257 810 pivt) 5150 hE]
Cr (257 716 nm} % 150 a5
T [324.754 remy) 5 180 LY=c)
AJ (396352 nem) 5 150 s
Eea (485 408 nm) £ 150 nss
K (765451 nm) <150 1143
Page d ol 4
wnssliaugy
Risaliition Test Pans.
Elamani Wavalength  Speciication  Widin
174213 neni) 5940 a9
s {188,880 rvi] S820 508
| ©i193027 rew) 1150 am
Mo (202 032 nm) S8 a3
Cr{208, 158 nm] % 1340 ace
Zn (213857 Fe) =870 &7
Ph (220353 nrri] =950 .02
Civ (228 615 ) ER i) 11,65
Ba {230,424 neri) =540 7.38
Mn {257.610 nm} S0 248
Min {260.558 nm] = 2030 14.08
Gr (267716 o) =100 782
Gu [324.754 nm} 232500 18.84
Cu {327,388 nm} 1430 nn
& [338.071 nm} =3350 24.18
B2 (455,403 rnv) =44.00 23.20
£ {450,733 nm) =300 1A
Ba (493 408 rav) 3500 2843
Ba (B14171 rie) sS40 FLE-1
Ar (575,283 nm) STH 8687
. (TEE.451 nm) s BOOD B6.88
Fage 2 ol 4
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[Bansitiviey Toat

Fres
Fadisl
Ewmenl Wavelang®h  Specliesicn  Method  Raue Standard  Blank
A (188,680 nmj =460 SRER 1886 12848 a3
Se (1885 02 mmi) =810 SRER 1224 12580 w0.r
n (213,857 nm} 214710 SREF 47008 538701 1207
Py (220,353 nmy) 2450 SROR 360 3100.8 1857
M (257810 rm) 235180 SRER 148601 JIBIBAT  aTE2
1308 152 nm) 234 S8R "5 505105 a1 5
Ba (483408 nm} 230 SBR a70s 2400835 6 145814.2
H 786,481 nm) =18 SBR 74 1178887 a0
Aaial
Elamani Weveleng®y  Spedification. Mathed  Ratio Etandand Eiank
A3 (168,980 nm) =208.0 SRBR 2148 wEz 1428
G (15006 rmy) =150 SRER 1880 Er 85
an (206,200 nm} 22340 SRER 10822 1278 1383
Zn (212887 nm} =1743.0 SRER  TEE4D 15EA8LE  4TTE
Cd (214,439 nem) 24270 SRER  BEAT.3 BT 3044
Bh (220,352 nm} = 50 SRER 513 12450.2 5303
M (257 B0 i) 6250 SRBA MGusS 13058525 18802
Cr {267 714 i) 10480 SRBR 43865 1733434 15473
Cu (334,754 nm) gL S8R a8 3610030  THAOS
Al LB 152 nm) EED SER 158 2740208  the;mE
Bl (483,400 nm) =EDD SBR 2034 BU2BEMS  ad1z21
K {756.481 nm) 2240 SBR L 17015214 A1TTHE
Page 3o
wnaslimugu
Risport 5umiseny
Insiruman Mceial Agiem £1008110 VOV IGP-0ES
instrument i GE1AGEM 54
Irsinmant Serial burmber MY 1800001
Softanre Version 7418807
Firsirirs Varsion ez
Taabid By Karrmakom 5.
| Test GCompleled On 132023 11:15:43 AM
Rmsult Summary
'am-,mcmmunulm Ta# Fass
| i P Tzt Pass
| Wtzr Ficw Test Fass
Gas Fiows Test Pass
FiF Genarsine Test Fass
Carveata Tésl Pagd
Oplics Tast Skipped
Advarced Vahe System Test Skipped
Fessaiation Test Skippad
Sansithity Tasi Ekipped
Freciion Tesl Skippad
Eubsiysiam Commumications Test Fass
Air Flow Test Pass
0% A Fiow (relative 5 A Flovar [redathon
peed) spaid)
14.00 2000
Wtar Flow Test Fass
RF Yialer FlowiLmin)  Camem Water Fiow  Walar Inlet Temperaturs
iLimin {Ch
127 0§ a7

Page1ofZ

enasLimuay

Precision Test Pass
Radial
Element Waovoiength  Spacificasion  Messured
Value % R5D
A (185 500 nm} 260 0Es
S {185 026 nm) 52650 136
Zn (213887 nm) s 186 ez
Pb {220.353 nmj) =250 054
Mn [2E7.610 nen) £180 053
A1{395 152 nm) <1850 047
Ba [453.408 ren) <1850 058
B [TEE.431 nim) 150 050
doal
Element Wavelengh  Spacifieation  Maasured
Wakae % RS0
A {1BBLBED pmi =150 a2
S [186.026 nm) =150 066
Zn {206 200 nmj) <150 042
Zn |243.857 nm) =150 054
Cd {214 435 nm) =150 047
P (220,353 nm) =150 022
Wi (257 E10 nmy =150 054
G (Z87. 796 nm} 150 048
G (324,754 mrr) % 1.50 L.
Al (256,152 nm) 5150 L13]
Bla (£53 408 nm) £1.60 aTe
K {758 451 nm) =160 100
Paged.of 4
wnssliaugy
Gas Flows Test Pass
Hetulizer Actual Flow  Back Auwliary Actusl Flow  Bach
Targel Flow Pressure Targel Flow ]
i) (] sz oo 200 11142
Makaup Actusl Flow Back Plasma Actual Flow  Back
Tanget Fioe Pressing Targat Flow Prasauma
2.00 00 T1E.00 180 1754 zn
[RF Ganarator Test Pass
RF Power Supply Test Paend
RF Porwsr Supply (W) 147 380
RF Cisgiliator Test Passad
RF Dsciliator Frequency 25843
IMHz)
Work Codl i (A Eail
RF Poasar Bupply Cument (A) 1959
Camara Test Pass
Inlegraiion Time  Standand Devigtion  Stalus
(s}
Ebectlicnic Ctaal Tesd 1 5361 Pt
De, Curant Tast AR oy P
Areary Test 1 a0gs Passed
Linnarity Tas! aiiE Pasaed
Pagelof2
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
COAPORATE SEFVICES 1. EQUIPMENT CALIBRATION ARD TESTING SERVICES . 'y
S3404 PATTANAKARN FOAD 500 B8, SUAMLILYNG, SUANLUARG BANGROK 10250 il

ae T T
TELS-27{7-3000- 30 FAK 027193484 Canmnarcu e
Eruipmen ; Inéasier Cort. Now: 24TMB4T
Condition As-Recoived | Lised item Page: 2of3
Resurants : 2404-00030C-6
PFrocadum Used :-
Certificate of cﬂllbrﬂtlﬂn Conl, Mo,; 24TMBAT Galbration were condunted Using calitraion procedurs CP-OTOE based on TLAS G20 acooding o dimect
Page: 1of3 miaa st mathod it Dt Acquisition wikich wilh i T Deatactor | RTO )
Thes berrparaiung scale ussd was based on [T5-80
Equipment : Tk 1. Relerence stancand insrument:-
Instrnemant Barial Moo Cart. Mo, Troaceable Due Date
it N 1 | Dt Acaieition. MY4BOZ32  ZmAnE2 TRA 20 Jue 04
2 This cartfioate s valid anly 10 the kem callbrated on dale and piaos of calbration.
Modsd © KB 400 B8 3 This cerificadon ks racaabie io tha Inlamatonal Sysiam of Link
Ramark : TPA : Technelogy Promotion Associaton | Thadard - dapan |
Seral No. - P0RO000001EEI5 Bemglt of Colioration ;= [} VWilhout Adpstment
Functlon of LUC® Tamparaiaa Bourca
1D Ne. = WAE MIC [ 504 Fresh air saifing @ Chsa Envircnment during calibration
Beginnirg Finishad
. " Temp. | T 4 FT
Suberittad by : Uisitea Aiviiya! st Enginaeeng Constaet Co_Lid,
% Sod Udlomek 41, Suichurv Rosd, PECSARTEL TN ) 4 ]
Bangohak, Preakhancrg, AT Sopply | Wall ) 2 FFE]
Bangkoi 10260
Location : Microbiology Laborory {302] Vo = RI:f.P:t:_l.
|I L
Facaived Order - O A 2034 :_I ;:-: ::-':'-g:‘ﬂ
Calibration Date : 01 April 2034 5 RIS
Ambient Temgsraiur : {2610 4 23 IRTO-04
Fslative Humidiey < (SO0 )% s il et
Calibrated by : Wian Pritarapongsitoen [
7
Prabe Instatation Detais Dimansion of Ghamber : o8
Appraved by ; az W om D= N4E  m 9 [rek)
Apprasd Signatory b W em W= 0ss m
{ | Pangan Papim g* @ om H= 12 m
W) Bl Imjad Capacitys 037w
1 ) Karchit Prompest
ismae Date - T April 224
Tha Uscertainties are for a of appr 8%
D e ——r e —r—]
Appeval of fun hams of Carparats Sarwom 3 - fqapeerd Csbbration and Tratrg
' '
tenaslumuny tenansluAIuRy
Incutater Cart. No.: 2ETME4T
Usad Htem Paga: 36f3
2404-00030C-6
[*] Wireul Adustmant
Function of UUC" ; Tamperahire Soums
Frosh air setting = Clnsa
Calestion | UUC™ | LICT Dverall
Paiet | Sefiing Reading]  stability wniformity | Varlation| Factor
L) (Gl icy {2 | 1] ] K
350 F50 ¥ aras .18 [Fr] 2
Calleation Misssisrad Taisgsrats | T |
Paim Posetimn b :
oy | + [ 2 T a1 « ] s T o 7T 8 Taieny] (sc)
350 | a5cc [asogz | sesdt | Ses1 | aScer | 3500 | asoea | 35028 [ atoor | oa0

Average™ : The average of 30 valas in eech postion
Tarmpsrature stabiity : Cna-hall of e grastest maximum diflsrencs of measured fsmperture 3t any ons sensor.
Temperature uniformity ;: The maximum difierence of measwed lompemiures a1 any sensors and T measuned
temperabure ai the refarence iccafion which are cbesrimd al the serma lims o al as does an chesrvalion Bme as
passibia 1o dalaming the temperakes pasem o homogensty wihin the chamser under steady-stats condibors.
Crairall Vasiation : Tha Diflersrce of the masimum and minimum measured tempersiunes throughout cbesnation.
WUE ; Uni Under Calioration
Hoia @ Tha repored uncesinty of measursmen wos incuded stabilty and sxduded unifomity |

Trae repartnd Lncanaing of Maasunemean wid b o & sandied urcaitainty muliphed By & commge
TRzt K, proniding & ke of confdence of spprosmaiely 85 %.

=0lo=
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G344 PATTAMAKAAN ROAD SO0 95, SUAMLLANG, ELANLLANG BANGEDK 10250

TEL8-2717-3000-30 FROC-ST15-0484 p——
: Incadsatr Cant. Mot ATMESD
Condition As-Recalved = Ussd sm Page: 285
Rferene : FAMLO00A0C-2
Procedure Usad -
Ceﬂlﬂeﬁtﬁ of calibra“on Corl. No.: 28THES0 Calbration ware conductsd Using caltvaion proosduns CR.OTIZ hised an TLAS G-20 accanding ho cin
Fage: 10of3 messUrBMEnt mathod with Data Asquistion which connechd with Resstancs Tamperabune Detecior [ RTD 1.
Tha lamgsraiure scale used was bassd on (T5-60.
c
Equipment : Incubatnr 1. Reforencs standand instrument -
Instramant Barial Mo, Carl, Ho, Traceabls
Wik’ iy 1} Dutar Acquisition MYdbOaEOz  ZILAMZZ TRA 26 Jul 2024
2. This: cantficae = vaild only 1n the kem calitvmed on dala and place of cltalion
Wodsl : =P 260 3. This certification is raceabie o the Intematicnal Sysism of Lni
Ramark : TRA : Techrolagy Prometion Asscciation | Traland - Japan |
Sarisl Na. ! VE18.0066 Resuliof Calibration ;- ("} Without Adjustment:
Fumction of UUC* Tamparahura Scunce
DN, : LUAE W DI Fonls ke voltivg | Clese
Bogina Finishad
Subimitted by Uit Arsabyst and Engirsesring Cormulant Co, Lid. Temp. [ °C ] 25 25
% REL Fumid | 5, T
3 5ol Udomsuk 41, Sukiumit Boad, . 2 AT 8 ]
Bangchak. Phraknanong, AC Supply | Wil ) 221 222
Banghak 10280 o
Leeaiion : Wiembiclegy Laboratory (302) Pasition : e
o T
Apoehvd Ordar : 01 Apni 2024 ; 1:_1:mmn':
Calibration Dits | 02 - 02 April 2024 2 :B-lIIHTD-W
Ambiart Temparsurs ; [264905"C i g T T
Relntive Mumidity : (50+30)% 5 1B-1BRTDL06
Callbrated by : & 18-16RTO-08
X o) Gl pMe ot
Frass Inssallation Datsls | Dimension of Chambaer ; B __ | 18-1BRTD-0B
S @= K1 em o~ s Set] | 1omRTDG0
= &0 om W= e m
{1 Ponpan Paipim LR T H= 0B m
() Sust Imimi Capacity = 03 m
{ ) Munohit Promprae
Essua Dt T il 22
The Uncartaistas am for & probasility of %
This CETESCHE Taty 1t D epIOSSOAT SR 1S 1 ], BT W [ha price wrtien
gV af s e i Cnpna Saric 3 - Equiprent Cabtration s Testing Saviers
' '
tenaslumuny tenansluAIuny

Equipment : InGubator Cort. Mo.: 24TMESD
‘Condiilon As-Recaived : Used Hem Paga: 3of3
Rafaramcs @ 2404-00080C-3
Bl of Colioration ;- 7] WWithaud Acjustment
Fumstion of UUC" Temporaiun Source
Frosh air saifing : Closa
Calibrason [ wuc* | uuc | T i Overall
Pore | Sstsng | Readieg| stability undormity  |Vartation) Factor
(") L =R (] (3] (3] k
B 20 | 250 [T 0T 1.3 2
T 360 | 380 i L5 0,93 2
Cabbration Measured Temperaturs | °C |
Point Fositian e,
[T} 1 2 3 4 5 L] T B [9ired) | [0
e ZhA86 | 30.310 | 25428 | Z0.41Z | 24347 | 34352 | 24.343 | 34414 | 24.B876 03n
O 35843 | 35,085 | 36578 | 35701 | 36330 | 38,260 | 36343 | 38,357 | G063 a3

Avorage® : The awerage of 20 waiues in each postion.

Tamparaturs stabdity : Ona-hatl of T Qreales! MAXmim dfanencs of IKEEUER rparalin at &y OnG Sensor
Tamparibuns uniformity - Tha macimum difersncs of mecsured lmpamiume o] a7y sermom and e e
temperabure ot the reference iocation which are cbserved al the sama tHms or at 2= cose an cbservation tme as
possibie 10 dOMing tha EMPEIEE AEMAT & ROMoenaly wiNin ha chamber under steady-stale condBons.
Varlation : Thia Difsrerca of e MARERT B0 TP MARRIT WM paeatnc HicUghou sesrvation
i Wit Under Calibration

Tha reported unoamainty of meascreman! was induded stabilly and axolsded uniformiy .

Tre reparted uncerainty of meazursmen was tassd on & standard uncertingy mutinled by & coverage
Tacter k. providing @ kel of confdancs of approsimalely B5 %,
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S PAT

TECHNOLOGY FROMOTION ASSOCIATION (THATLAND=TAFAN)
COREFEATE SERVICKS 3 EUIPMIENT CALEBR ATHIN AND TESTING SERVICES
AMAKARN RELATT S0 0, SUAKLUANRE, SU4: i

BANGROK 1123

DGR FAN, 03T RadEE

Certificate of Calibration

Equipmand =

Nan ufacturer @

Madel ;

Saurial Mo @

1D Ma.

Subsmitted by :

Locatian =

Recaived Ordar |
Calitiration Date @
Amblent Temporaturs :
Posdative Humidily -

Calibratee by :

Appraved by §

i} Pomthippa Tame:
{ o Urrcgppinal Harachal

L1

| Suwit Imgal

Wdaiar Baih

Mamment

WHE 14

Lo i RS

UAE MG 00272550

ABC-ms TN
ChmEanoH ma

Carnt. No.: 24TM28
Page: 1ofd

Unisd Anawst and Enginsaring Cormuliant o, Lid
3 Soi Udomsuk 41, Sukhumwit Road,

Baegchak, Phrakhancng,
Bangiok 10260
Microbiskgy Latbaraiony
10 Fabnary 2024

1 Febnsry 2024

[26210)C
(502301%

Frmdn Malos

1% Fabnuary 202

4

~tenanslumuny

Equipmant : Winter Bt Cart Mo Z4TMIZS
Condition As-Received : LUsed ltsm Page: 3cf 3
Rataranca : 2402-02F20C-2
Rosult of Calibration == [ * ) Without Afustved
Fumection of UUC* ; Temperaiure Souwoe
Calibration [T+ g Average” Standard Reading | C |
paoint Sotting Raading Position Hncestalnty
(3] [H] Lch 1 2 | 3 | 4+ [swet)| {27C)
4.5 44,4 44.4 a4508 | 44488 | 44800 | 44571 | 44837 015
Calimration Covmrage
paint Unifermity | Stability Feclor
1) [T {£°C] [
445 (53 074 2

Average” : Tha averaga of 30 valuas in asch poetion.
Unitfoemity : The maximum difference of measuad terperaiues ol vy sersorm and ihe messuned iampearaiune
at the refersnce iooaton which o cteaned 3 tha SAMa M oF & A5 COSA AN CERArGAlinn BMe & pogstie

1o determine e iempersture patiem or WN within the chambar undes Slﬂﬂd}-ilﬂll‘l Conditions.
Btabdlity : Ona-hal of he gréabésl raminum dffamsnce of measuned tempersbore at any one probe.

UuUC* = Unk Undar

Calration

Note © The reporied uncertainty of measurement was inchuded shabilly and archased uniamity

The reported uncertainty of measunement was based on @ standard uncartainty mutipied by &
wrarage factor K, providing a level of confidence: of approximately 55 .

ol

A

Eduipment : ‘Waster Bath Cert, Now: 24TM28
Caondifion As-Recehed : Usad Item Paga: 2ol 3
Raference ; 2402-023200C-2

Procedure Used :-
Calibration were anducted using in-houss calbeplion proceduns CP-OT04 Based on ASTM ET15 accordng
i direct measurermant method with Data Acquisition which connactad wilh induslial Platoum Resistance
Thanecrste [ IPRT 1.
This tamparating scak uised wis bomed on ITS-80.
Co of this resull of callbratian
1, Refererce standard insrument:-

Instrumand SevislMo.  Cort Mo,  Traccable  Dus Date
1 ) Data Acguisiiion MYABO01451  2aLMaT PR, 25 Fab 2024

2. This cerificata Is vald only (o flem calbrated on date and placs of calbration.
3 This certfication is ¥acsable 10 the Inlamagonal Systam of Uil
Remark : TPA - Technology Promotion sssociation | Thaland - Jagee )

Rasailt of Calibwation :- 7] Without Acjusiment
Function of ULC" Temperalure Sowos
Meat transfer medium used = Walar
Envirommental AC Voltage Supply
(%€} (%RH. ) [ Ml }
|Baginning af Calibratian. 26 2] 220
| af C 25 80 &
i Raf. Eid.
10 Ma.:
— - 1 HITP301418
F] NITRI0OTED
- ek} 9 3 NaTPa0i4za
—— —_———— F] HaTEI01
ETR MITFI01425
Frinl
LoNgq
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TECHNOLOGY PROMOTION ASSOCLATION (THATLAND-JAPAN]

CORPRATE SERVICKS 3: § TENT CALIBRATHIN AT TESTING SERVICES

3344 PATTARARARN RO 2, SUARLAAN, SLANLLLAMG BANGRIK 1005

ARE-THTHA M
b R 03T CAMRSTION

Cart. Mo, 24THED

Certificate of Calibration i hiak
Equipmani : Waler Bath
s e FE
Made : WNE 14
Serial Mo, - LATEDEZ
D New LAE. MIC 002580
Submitted by : Uinited Analyst and Enginesring Consultant Go. Lid,

3 Bai Udomeauk 41, Sulburyil Fesd,
Bangehi, Phrakhanong,
Bangkok 10260

Location ; Micubisogy Laborstory
Rpaivid Ofdes © 10 Fabruary 2024
Calibration Date - 10 February 2024
miient Temperature ; (R0 )T
Realative Humidity : (EDE 30
Calibrated by @ Krisda Malee
Appravad by

B lary
{ | Poriippa Tamaysi

Unnapphal Harachal

£ | St imal
Issue Date 18 Fabrusry 2024

of approsi 5%

Eqisgiman | \Water Bath Cart. Mo.: 24TAG
Gondition As-Racelved © Usad hem Page: 3afd
Rafemnce : 20R-DBI20C-3

Ragull of Calibration - [ °] Wathout Adusimant
Fungian of UUCT @ Ternparahus Sounce

Callbsation [ [T Avarage® Standard Reading | °C |

point Satling Reading Pasition

{%C) [ {%C) 1| 2 | a3 T 4 Tsimety] (ac)

4.5 445 445 44451 | 44482 | 24486 | 44018 | 4450 .18
Calibsation Coverage

polnt Uniformity | Saability Factar

(] ["C] [0 k

4.5 012 0,059 2

Avorage® : The averags of 30 values in sach position

Uniformity : The maximum dilarence of messured lemparstwes 8l ary sansars and Fa measuned lemperatu
A1 e ralarence |ocRion which ane obeenved & 1he BRME LM o Al &5 c08a an chaamalion tima as possibk
10 cAlETInG e IAmpanaios paitem or homogenaity ‘within ®a chamber Lnder sieady-state condtions
Stability : Cne-haif of the greatest mamimum diffsrence of messunsd Tempershus al sy o probe

UUE* © Unit Under Calbration

Note : Tha reporied uncenainty of meesuramant was inclused stabilily and sxchaed unformiy,

Thes rapoesd unceriainty of messurament was based on A siandand uncenainty multiclied by a
cxrenrags actor i, prendding B loval of confidence of approsimately S8 %,

ol

lﬂﬂﬂ"ﬁ‘lﬂlﬁﬁ

PR —

o)

Equipmant : Waiar Bath Cort. Mo 24ThED
Condition As-Received : Lisad Iteen Page: 20of3
Referance : 2402-02520C-3

Procadure Used :-

Calibwation ward conducied using in-houss calibration procedure CP-OT04 Based on ABTM ET15 accanding
o dinect measurement mathod with Data Acgpistion which connechid with Industrial Platinum Resistance
Thermameter { IPRT |.
The terviperatune scale used was based on ITS-B0.

=] of this resuli of

1. Redorancs stardard inginament-
Instrument Borial Ne.  Conm. Mo,  Tracmable  Dwe Date
1) Data Accuisition MYAS00TAST  2ILMGT TP 25 Fab 2004

2. Tris carificale is vabd anky o the item caliated on date and place of calbeaton
3, Thie castificalion is raceabls o the Internatonal Systers af Unil.
Ramari @ TRA : Techrology Promotion Association | Thaland - Japan |

Result of Cadihration = 0%} Wathout Adpusimant
Finction of ULC* - Tamparatura Souice
Heat transfor madivm used ;. Water
| Enviren manial AC Vallags Supply
(G} {HRH | (Wox )
Beginning of Callbration 24 54 2
|F1.nlohﬂ of Calibraticn m 55 220
el Sid,
Posion D Mo
1 NETF01a16
F RETPA00T2
¥ WETPIAZ0
4 NaTRatAz
Bired.} [ L

Froma

wond ‘himuiui
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L L
Nfizz -
et | e MR
Calibration Certificate Calibration Report

Cartificate Mo.: 101 Cartificate No.o 1304203-001 01

Equipment: Bustiaclavi
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, Vel B G
Address: 3 Sai Udomsuk 41, Sukhumt Road, Bescition: 1 C IDMac UAE MIC 019/2560

Bangechack, Prakhanong, Bangkoi 10260 Mosutachrer AP
Diate of Calibrations 10 August 2013 Page2oe3
Page Laly

acation! 30, UNITED ANALYST AND ENGINEERTIG CORSULTANT €O, LD,

Equipment: Autodave Environment Conditian: Ambast Tompeeaturs | 25 = 1 )¢
Rplathvg Humadty | B5 = 2 1%

Manufacturer: AP Lire Vokage [ 25 & i) voe
Model: . candition of this resslts of Callbrations

L. This instrument: was calibrated by insert 3 sandard temperabune reconder with RTD into its sutsclave and calibration
Serial No.: B acconding bo W-TE-018 tosad o BS 3645-1[2021) ¢ uindaves for starization i laborsturies Dusign, comtruction, safety
ID No.: UAE.MIC.019) 2560 PR .

- The temperatuine sk used wek Baded on ITS - 00,

Order No.: 2304203 » il daia shaorw Eeboew wire: Tinad il and the nital daba mary be cbrained upon requast.

2. Raferarca Stardird Instrement
Operation No.: 2304203-001 Instrumant Mzl Sarisd Mo, | Certificate Mo, | Due Date Tranugh

FiTenplan-? == MR | SMmed] | MaDIETEOM il
Date of Receipt: 10 August 2023 T oy 0 | e F | MR Sewd | mmenne
WTemp14-2 ESHLE TE E6IGERHIL e, s e

Date of Callbration: 10 August 2023 3 This certificate s troceak e Bliratnnad Spwmam of Units (51 Uni),

& This oaitificati wirk cantifiéal only for e instrament we celbrsted
E. This remut of calibratos was found socurste o5 shown on date and place of calibration oaky.
£ This standard does. not spply b sterimers o cEintecions Lsad for medeal, dental, phamacisitical

Calibrated by wrworspst sosmteng ~ Approved by

Sclentist =
" % T. Condition of Calbreted fem @ Good
Dube of Tssus: 15 Aigpaak 2028 Rasponsily UL Description @ Eetting program fusction seristos :  STERILIFE MCORMAL
Tima of stecation 15 fmge A 121 T
Thee uncertainties are fs & of a5 . & Radul of Cakbeaticn ; Withaut adpstment
This Centificate ks issued in SEONdance With the COndbons of accresieation granted by e Thal Laboealory Accrdialicn schame . Aifter adiusiment
which has ressed the massurament £apabdity of the kitorateny ard s raseatsity (o recogainad national standards sad & the inits
ol Frasaserasien malinad o the comeponding natioral stendands lsbosstory, This ceificate may not be epreduced other than in ful
Ewompt Wi e prioe witmzn asproval of the Matiral Food nsthuse.

F-C5-309 Ravinicr: 01 Db 30-04-85 F-CE-13 Ravisire: 14 Dates 30-04-45

Calibration Report

Certificatn Mo 2304203-001-01
Equipmant: Mtndsve
Modeb  CL4OL Serial Mo BOT258
Resohin: 1 [Mlo:  MEMICOIYISED
Marufacture: AP
Date of Ealirution: L0 Auguist 7073 Page Jall
Calibration point: [T S =t e

Calibration result:
Eabbranion | Tarpersturs | wetstive |t votage
[esity

Canaditicn o Haamdaity (%)
Hia ara s 323
b my Ty e

Tablal : Reparting of Temparsturs e

Measured Temperature (*C) D Sensor Mo,
Calibiration Point (Sansor No,3 Is REF) uncertainty
") Sda 1 | seaz(re; | St # 3 ® )
[ 121,68 | 1217 [ 12166 0.1

Takibe 2 : Raporting of Charneteization Result

UG * Setting UL Reading smbility Uniformity | Creerall Vasiatian
ey Min ("C) | Max (C) [vernge (] MP £°E) 'c) r'o
111 i | dm | 1@ | e o1 0.2 013

Biate
The quoted encertainty inchide * Stasdly = and ~ Losding effect [ 20% af Uriformiy
LRIC® = Uit Undier Cakbration
swl\!-m-mfﬁlmg’m faiinain difannos of meiund i pmaribuni ot ATy e s,
For it beent half an b after reaching mendy stzbe,
Unifiormity = The medmum difference of measuned tempersiunes at sy sensors and the measired
temperatune at the reference kocation which an cheaenvod 3 the am Gne.
Orwerall Variation = The differanca of (ha scdmusm and minirums measuned termperatunes througeut chssnation tise

The report uncerbanty of messurement mas based on standard unceriainty mukplied by coverage facior k= 2, providing
a kvl of confidence of approsimately 35 %,

FLE0IT Apvnen i Doee: Beed
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TECHUNOLOGY FROMOTION ASSOUTATION (THATLAND-JAPAN)
CORPORATE SERYICES B BCUBSENT CALIRRATHIN AMD TESTING SERVICES
3344 PATTARAKARS ROAD S04 18, s HAMCIRERS (151

A

saz-Tm-Tarem

TEL 27100 it [yl Exjuipmant | Aurochine Corl. No.: 23TMTEY
Condition As-Received - Lisad llam Page: 2of3
Riferaics - 2304-048900-2
Cort. Ma.: 23TMTES Hresee g
e i gy 1ta Calloraton were condusied using in-houss esfbralion precadure CP.OT03 accoring (o diect
Certificate of Calibration meas.resment meod wih Dals Asquisiion which connacied wiih Thermocoupls Tyss T
Tha Merpaialion soake used was based on (T5-80.
Eguipmand : Afoclave Conation of this result of calibratian
1. Reference stardaed inglnment-
Meanufnctisres - ALP Insirument L] Sarial No. Gert. No. Pus Dute
4 | Daia Aoquis Bon 34GTEA WYSE00a4 11 2 MES 26 Now 2023
Woded : CL-0L 2. Tris cortficate i valid coly 1o the Bern calibrated on daie and place of calbration.
3. This cortication is Waceatis 1o tha Inlemational System of Unit
‘Berial Ma. : BOAMG 4, Tris resull of calbrafon covars laboratony auindaves for the sterizalion of goods and maleral which
«coudd ke infected with crgansme calegorized as Haceed Group 1, 2 and 3%
1D N UAE MIC. D2E2563 [** = Calegorization of pathogens sssording o hazand and categonies of containment, secand ediicn, 1560 §
|l dhows nol cover autcclaves. for wse with maleral infect with organisms in Hagard Geoup 4, Taf wiich
Sabenitted by | United Analysl and Erginaaing Coneutan Co L corplata contsinmant and sienlization of infectsd condermale is cansidamd o ba sasanial.
3 Sol Udomsuk 41, Sukhumvit Road, This resul of calibration doss not apply 1o slerdizers of daRdeclon wead for medical, domal, pharmaosuticsl
Bangchak, Phrakhanong, or veterinary purpoees which sre dinsciny cencamad with pasant care, or those ussd for fabrics subjecisd b
Banghok 10260 sariization which s mguind o be dry at e end of opce.
omcl Microticlogy Labaratory {304) Rusult of Callbration = | ") Withoul Adjustment
Funection of WUE® : Temperature Scurss
Ricaivid Ordis @ 27 Apnl 7073 Environmental
Calilbration Dabe @ 27 Apnl 20EL ‘ ESRIELTE] TV )
‘Amiblent Tempemture © (26=10]C Begirming of Calibration o7 B0 0
Relathee Humidity : Ol o0) h Finisnesd of Calibratian = 58 =
Calibrated by Praacha Hiahis " Tiel, B18
Panitian D N
1= |Cenber of chamber 1B-Z0TC-04
Mo bif; 2=  |Temperajume ssnsor 1B-ZOTC-05
3= |Exheusl porl 18-20TC06
[ ,} Porminppa Tameyakul

|-ll’:' Malee Bulknmea

[ ) Suwt Imjsi
IS5 Data = 11 May 2633
The Uncertaimtivs arv for 2 v ol appr a5

L pe—— [T ——

el o o B ) it sl Tt Sarviam, -
v Ll
wnshiluaugy wnmsluaugy
A 0053944 a 1159468
Eguipment : Aulodave Cen. No.: 23TM7E3
Candition As-Received :  Lsad Ram Page; dof3
Felurence 3040451002
Result of Calibration :- ("] Without Adustmanm
Funcilon of UUE" : Tampaatuns Source
o [ Bt : T = 1184
Sterilization perod = 15 minule
=g uue* Average” Pressure Covaragi
Stabil Uncestai
Sotting | Reading | Position | Standard Reading ity Reading iy Factor
¥ [k ] LS ("G ) (MPa) l£°C}l k
1 115713
RRETH] 1Me0 2 118165 22 Q08 075 4
3 115260
Operating parameber Sot : Temperabure = 1200 °C
Sterilization peried = 3 minuie
uuce wuct Morerage” Prossurs Caoverage
Seabili Linzariaing
Satting | Reading | Posiion | Standard Reading | Randing ¥ Factar
{"C1 1€ ["C] [2'C}| {MPa} (%) [
1 121260
174 1214 ] 121224 e 11 05 2
a 121 284

Average* : Trm avarage of 30 walues in each position.

Stakiility : Cwe-hall of T grestest maxdmum cifference of messured lemparalure 8l sy ona probe
WUC* ; Unil Under Calibration

Mcta ¢ Tha reparted uncerlaingy of measurement was inchuded stabifly and sxciaded unformizg

The reported uncerisnty of messuremant wad Badad o0 & slandan wcerainty mutiplisd by a
ooverage factor &, prowiding & beyvel of confidanss of approximataly 56 %,

-t

Al
nenslunrugu
4 1159957
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€= DKSH €= DKSH

g e Cerificata No.: COA234158 Page 2af 3
: . . .
Hachims Ceriificate of Calibration Calbration Result:
% >
. i Belore Adjustment
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