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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance Huazoosyiu (TSP) Mettler-Toledo MS204TS/00 National Food Institute, 2402420-003-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Hunnvuna (Total Dust) (C252436235 Ministry of Industry, Thailand
2 |Analytical Balance Respirable Dust Mettler-Toledo XP6/ National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) B322373893 Ministry of Industry, Thailand
3 |UV-VIS Spectrophotometer falulnsiaulaoanlas (NOx) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
4 |lon Chromatrography lelasiauaaslsst (HCD, nsndailian (H,50,), lelediu () Dionex DionexAquionRFIC / Archemica Lab Co.Ltd. Qualification Report 23 Apr 24 22 Apr 25 -
(e} Aagsu (C), ledeslelunnels Tuguvesnaeiu (NaOCL as CU) 220380031 Anion (ID#1047)
lelasiaudalvis (H29)
5 |Atomic Absorption wian (Fe), dniiia (Ni), Tasuilea (Cr) Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. 14 May 24 13 May 25 -
Spectrophotometer (AAS) axqiﬁjw (AD) PFBS20031902 Preventive Maintenance
wuniendauia luguveunsiBen Report
6 |Inductively Coupled Plasma loiAsuanivoiun luguvedsdo Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(IcP) wwsniila (Mn) Technologies GBO15AA / Co,Ltd. Maintenance
MY18030001 Checklist
Equipment for Water Quality Analysis
7 |pH Meter anudunsa-ang (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
qmwﬁ (Temperature) 1231155210 Ministry of Industry, Thailand
8 [pH Meter Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
9 [BOD Incubator ANuABINISEENTLuUNNTiaAil (BOD) Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25
(UAE.WAQ.015/2561) (Thailand-Japan)
10 |DO Meter Ysi 5100 / Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -
11B101863 (Thailand-Japan)
11 |Analytical Balance u:wﬁuuaxhﬁu (Fat Oil and Grease) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
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List of Instruments Certification for Environmental Quality Analysis

(ICP)

Technologies

G8015AA /

MY18030001

Co. Ltd.

Maintenance

Checklist

No. Instrument/Equipment Parameter Manufacturer ModeV/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
12 [Analytical Balance voudsimn (Total Solid) Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) asuvIuaee (SS) (210685394 Ministry of Industry, Thailand
13 |[Hot Air Oven Pnaeuduvuaseimmn (Tss) Memmert UF55/ National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
ﬁmmwamiﬂaxmﬂﬁ‘u (TDS) B216.1666 Ministry of Industry, Thailand
14 |COD Reactor AnudeIN1TeeNdIuNALl (COD) Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25
(Heating Block) 1147807
15 | Digestor Unit MAEY (TKN) FOSS DT2520 / National Food Institute, 2402957-001-01 23 May 24 22 May 25 -
TECATOR 91794469 Ministry of Industry, Thailand
16 | Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
17 |Atomic Absorption wan (Fe) Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) fnifia (Ni) Technologies AA240FS / Technological Research(TISTR) 358/67
lAsidien (Cr) MY13160001
18 [Inductively Coupled Plasma A (Pb) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -

Uit glufin wouundad ueud 1udileSs Aeudaunuii $1in
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Fourdation for indusiral Developme©nt Mahonal Food maihute

NSC-TISI-TIS 17028
Food Indusing Lahoratory Servce Cenfer CALIBRATION D061
Calibration Certificate
Certificate No.: 2402420-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sai Udomsuk 41, Sukhumvit Road,
Bangehach 10260
Page 1of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS204TS/00
Serial No.: 252436235
ID No.: UAE.AIR.023/ 2566
Order No.: 2402420
Operation No.: 2402420-003
Date of Receipt: 19 Aprii 2024

Date of Calibration: 19 April 2024

Calibrated by  Mr.pheraphat Tuaniit Approved by W“é
Scientist { Miss yaporn Jasngkarmkit )

Vice President, Department of Labaratory Services
Date of Issue; 23 April 2024 for the Technical Team

The i fora i ¥ of 5%,

This Certificate is isusd in accordance with the conditions of acoreditetion granted by the Thai Laboratory: Accreditation Schemsa
whith hag assessed the measurement capability of the |aboratory and s traceabdity to recognized national standards and to the
uris of measurement regbzed at the comesponding national standards [aboratory. This certificete mey not be reproduced other
than in full except with the price written approval of the National Food Institute,

F-C5-00% Revisian: 01 Date: 20-04-65

s
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Fourdaton for industnal Development Natonal Food rsthute
Food Inchmirisl Laboralony Serves Center

HyTToLTA T
ALIBRATS D081

Calibration Report

Certificate No.: 2402420-003-01

Equipment: Electrani Bslanee Manufscturer:  METTLER TOLEDD
Model:  MSHHTS00 Resalution: aoonl g
Serial No.: T252436235 ID No.: LIAE ATR (22566
Capacity: 0 g
Date of Calibration: 19 ap 2024 Paga 2 of 3
Environment Condition: AmoirsTempersture: 2107 = 15 T Reaths Humigiy 65 = 67 %
Place of Calibration: Rgam 206 Baisnce Roam 2, UNITED ANALYET AND ENGENEERING COMSULTANT 0O, LTE.

Condition of Equipment: Goos Candition
Condition of This Resuits of Calibration:

1, Calibration Method: NFT Methad W-MA-0T [n-Heuse Method based on UKAS Leb 14 2019

2. Reference Standards:

Reference Standard ~ Model  SerialNo,  Calibrated By CertificateNo,  Due Date
Stancierd Weight Class £2 1-500mg 15850 TCS MEIHBIS I8 Neembar 2024
Starclerd Weight Class €2 1500 15852 TS M2 IIERS 28 Novomber 2024
Instrument Model  SerialNo.  Calibrated By CertificateNo.  DueDate
Thermo-Hygro Meter BOB-H1 NFLETH 019/23 Quaity Rebeen QRIH-D452 4 March 2025

1. Thes certificaten & traceatle to ST UNIT

4, T certificato was cerdfind only for the rstrument we calbrated.

5. Trs resuk of calibration was found accurate as shown on date and place of calbration anly,
Calibration Results:

1. Repeatability of Reading:

Wominal Wae (g ) Sandarc Devianon of Resdng (g}
100 0000074
200 [ OO0074

2. Off-Center Error:
Amassal 100 g was placed and moved 19 varous pesition o pan
The Darce reacing alrtainad i grean i the Tabla

Sl e -l

Ceaaleg |t aolcgltgnlean (g ) 2.4‘)4}0*&“24

100.0005 | 100.0006 | 100.0003 | 100.0006 | 1000003 | 100.0005 0,0002

FLS-012 Revision! 01 Dater 20-(M-65

SNy,
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R e oy B o oo e R By
Calibration Report
Certil No.:
Equipment: Eieitronic Balance Manufacturer:  METTLER TOLEDD
Modal: MEHHTEO Resolution:  0.0000 g
Serial No.: (252436235 1D No.: UAE.AIR.01/2566
Capacity: 200 g
Date of Calibration: 19 Apei 2024 Page30f3
Calibration Results:  (Continued)
Calibration Range: 02009
Calibration Adjustment: Internal Cadibration
3. Departure from Nominal Valua:
Nominal Valug Starciand Vakie Mwerage Beading Cometton Uncertainty Coverage Facio
L g § |- N g L g 3 { g ) X
Urigad 000000 00000 00000 0000094 200
0.1 0.10000 2.1000 0.0000 D004 200
1 099958 10000 0.0000 0000097 pa
- 4.99997 5.0000 0.000G. 0.000096 100
1 1000002 10.0000 0.0000 0.00012 200
2 20,0003 20,0001 00001 4.00014 200
50 405555 500003 00003 0.00012 200
i 70.00000 20.0005 00005 AL T 200
100 99.99967 100.0006 0000 000017 200
150 14059564 1500012 0013 0.00023 2.00
200 200.0000¢ 200.0015 00015 0.00028 2.00

LJWMZ-‘I"

The reported uncestanty of measrement was based On & Stardard unCanainTy MaTolied by @ covarage factar 4 | proving &
ievel of corfidence of approdimataly 95 %

F-CS5-012 Revigion: 01 Dates 20-04-65

Feamnesudaystsidaan Ul
AUEUSMTEHaUNIEMSgEaMNSsLETN IS

Fourdaron for indusial Development Batoral Food insnhute
Food industial Laboratory Sendce Cerer

Calibration Certificate

Certificate No.: 2402420-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udemsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 0f 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: xP6
Serial No.: 5322373893
ID No.: UAE.AIR.019/2556
Order No.: 2402420
Operation No.: 2402420-002
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
Calibrated by  Mr.Pheraphat Tuanjit Approved by %M
Scientist | Miss Preeyapomn Jaengkarnkit )
Vice t, of | y Services
Date of Issie; 23 April 2024 Respansible for the Technical Management Team
The are for & B v of 9580

This Cerifficate is issued in accordance with the conditions of accreditation granted by the Thai Laboratary Accreditation Scheme
which has assessed the measurement capability of the laboratory and ds traceabdiity o recognized national standards and to the
urits of realzed at the oo national starderds isbosatory. This cenificate may not be reproduced other

F-C5-009 Revision: 0] Oate: 20-04-65

than in fdl except with the prioe written approval of Lthe National Food Institute.
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Food rdusial Labaraory Senice Cerver CALISRATION DOBY
Calibration Report
Certificate No.: 2402420-002-01
Equipment: Ewamne Balance Manufacturer:  METTLER TOLEDD
Madel: P& Resolution: 0000001 g
Serial Mo.: 8322373651 T0 Mo UAE AIRLOLS/ 1556
Capacityt 61 o
Date of Calibration: 19 Ao 2024 Page 2 of 3
it Ambiert Ternp 26 = LE T Reatve Humidryl 48 - 60 %
Place of Calibration: Roam 205 Balcn Rocem 7, UNITED ANALYST AND ENGINEERING CONSULTANT 0O, LTD.

Condition of Equipment: Gooo Concition

Candition of This R -

1. Cafibration Method: NFI Method WMA-D I-House Method based an UKAS Leb 14 £ 2018
2. Rafgrance Stangards:

Reference Standard =~ Model  SerialNo.  Calibrated By Certificate No. ~ Due Date

Sandard Weight Class £7 1-800mg 15880 s M23111815 78 Nowember 2024
Standard Weight Oass £ 1-500g 15882 T M23111825 28 November 2024
Instrument Maodel  SerfalNo.  Calibrated By Certificate No.  Due Date
Thermo-Hygro Mater SEHI NFLETH D521 lety feborn QR24-0492 4 Macch J025

3. Thes corbificatian 15 traceabie to 51 UNIT

4. This cortficets was certified anly for the instrument wa ibrated.

5 This result of cafibration was found accurate 25 shown on date and place aof cafbration only.
librati ul

1. Repeatability of Reading:

fermanal Value [ g b Standard Devaton of Roading {91l
3 0.00000057
& 0 0000019
2. Off-Center Error:
#mas of 7§ was placed anc moved o vErCos DOSITGN O D87

‘The balance reading cbtaised B given in the table.

1999681 | 1900083 | 1099080 | 1.000084 | 1.999083 | 1999981 0000003

F-C5-012 Revsion: 01 Diste: 20-04-65

1 2 3 3 5 a {Hamiiss il enie} )f ‘g
3 2024
(g )¢t g 3|t g 3|t g st g 3it g b {9 ) 2

-

Soa=rs
ERarnEsURILE0EIdaarULES L X
FUEUENSHaU TSN S gRaNNSSLET S _”‘4///-‘“:\\:¢§
Faursaren fer rdostnal Developmers Matenal Food shiues ol o
Food indusmsl Lsboraiony Servics Cerfer IIRM'IgN ﬂa{
Calibration Report
Certificate Mo.: 2402420-002-01
Equipment: Eiectranic Baance Manifacturer:  METTLER TOLEDD
Mogal: WP Resolution:  0.OGOOO1 g
Serial Mo.r BI22173853 10 Moo LAE ARO19/2IS56
Capacity: 61 o
Date of Calibration: 19 A 2024 Page3of3
Calibration Results:  (Continued)
Calibration Range:  0-6g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Fominal Vaiuo Standard Valug #fvernge Reacing Corecon Uncertainty Conmrage Fecar
L g0 | £:9 ) i g) Lx g ) L
Uricad 0.0000000 0.000000 0060000 0.0000032 200
0.01 0.0099570 0.009998 -0.000000 0.0000047 ]
0.5 0.0500010 0.050003 0000007 0.0000048 200
.10 01000010 1.100001 1000000 0.0000069 200
215 0. 1500070 0150002 0.000000 0.0000083 200
0.17 0. 1700050 0,170006 0000001 0,000 200
0.20 0.1959960 0.200002 0000003 0. 0O000ES 200
1.50 14999750 1459671 0000004 0000027 200
3.00 2.9999680 2.999050 0 00000R 0.000028 200
450 AAXRI0 4499567 0000014 0.000022 200
600 SN0 5599931 0000018 0.000033 200

fa M 2ol

The reportad uncertainty of measurement was based o s standard unceriaity multiphed By & coverage factor & |, providing 8
ieve of corfidence of spprowimately 95 %

F-CS5-012 Revision; 01 Date: 20-04-65

DQE Services Co. Lad.

DQE Services 32 Sai Ladprio-Wanghin 55, Ladprao-Wanghin R, Ladpras, Ladprao, Bangkak 10230
Phore : +66 (012 538 2054, Email ; daeservicesinfoigmail com Wt T
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof5
Customer : United Analyst and Engincering Consultant Co.,Ltd. (Head Office)
Address : 3 Soi Ud ke 41, Sukd it Road, Bangchak, Phrakh Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial Ne. : 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 : T u} ﬁy Approved by : fard
{ Mr.Tanawut Rittidach ) { Mis. Chonthicha Sangngemn )
Technical Manager Quality Manager
he i i iy fraceabifity
clasds by i nat thie i sl gt with the prior wririen sppraval of the DX Services Ca. Lad,

DQE Services Co, Led.

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeao, Bangkok 10230

Phone : +66 (012 538 2054, Emall : dgeservicesinfoi@gmail. com o v
REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2of 5
Envir Condition :  Ambient Temy 255 °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 Starna Scientific Limited

Spectral Band Width of UUC : 1.5 pm.
Scan Speed of UUC: 60 nm/min
Scan Interval of UUC : 0.15 nm.

Resolution of UUC : P ic  0.0001 Abs.

Wavelength 0.1 nm.

wonaslaipaunaLs

wenanslinauay



DOE Services Ca, Ltd.
DQE Services 250 Ladpaa-Wanghin 35, LadpraoWanghin Rd. Ladprao, Ladprao, Banghok 10230
Phone : +i6 (M2 538 2054, Email : dgeservicesinfodgmail.com L et
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) &
0.0000 0.0000 0.0000 0.0028 2.00
-~ 0.5780 (.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
00000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
“o 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
(L5230 (.5184 0.0046 0.0030 2.00
s 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
(L0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
ol 1.0002 (L9964 0.0038 (L0033 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
b 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
(0L.0000 0.0000 0.0000 0.0028 2.00
0.5591 .5565 0.0026 0.0031 2.00
o 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00
'
wenanslueuey
DQE Services Co, Lid.
DQE % 32 Sl Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230 &
Services
Phane : +56 {02 938 2054, Email : dgeservicesinfo@gmail.com e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 50of 5
‘Wavelength Accuracy :
CRMs Values UC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (m.) (nm.) 3
24172 2420 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2,00
28781 2879 0w 0.18 2.04
334.06 ERER] 016 0.18 2.00
36093 360.5 0.43 0.18 2.00
418.59 418.1 0.49 018 2.00
445.94 445.6 0.34 018 2.00
453.66 4533 036 0.18 2.00
460.02 4398 0.22 018 200
536.59 5360 0.59 018 2.00
637.98 638.7 0.72 0.18 .00
43138 4308 0.58 .18 200
47250 4724 o 018 2.00
51347 5137 023 0.18 200
52588 529.1 -0.22 0.18 .00
3737 5735 -0.33 018 2.00
585.35 5852 15 0.20 2.00
634,40 6851 -0.70 018 2.00
74072 Tal4 -L.68 020 2.00
T48.55 749.1 -0.55 018 2.00
507.03 5073 -0.27 0.18 200
BT9.28 B79.3 -0.02 018 2.00
Remark ;- ULC = Unit Under Calinestion
- WiA = Not Avaiable
- The resub expanded uncertninty of U i stmted ns the ity af the coverags factor &,
whigh for ge protability of
- * Indicates non TISI acoredited.
- End of Certificate - tgﬂamthM‘

DOQE Services Co..Lad.

DQE . +2 Sai Ladprao-Wanghin §5, Ladprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Services
Phone : +66 (012 538 2054, Email : dgeservicesinfo@gmail.com Iy s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) k
5% 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 (1.7435 0.0034 0.0057 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8674 (.8639 0.0035 0.0060 2.00
454 0.0000 0.0000 0.0000 L0050 2.00
1
0.2919 0.2907 0.0012 0.0051 2.00
42 0.0000 0.0000 0.0000 0.0050 2.00
1]
0.6430 0.6402 0.0028 0.0055 2.00

%}; ARCHEMICA L{g

G

g N

@) Certificate of Calibration %B
)

3“ AquionRFIC : Anion (ID#1047) 4

E/’I," This certificate is to verify that instrument below are calibrated &

(f‘) by Archemica Lab Co.,Ltd. i?‘j

G?’ AquionRFIC /N : 220380031 cﬁ
;\ﬁ A5-DV S/N : 220360045 ?ﬁ
w (Q
P qo’
aﬁ for o 3)/*

; ol @
z& United Analyst and Engi el nglt_:onsultant Co.,Ltd. LA

¢ ? Lt )
¢ ,
€ | Operator 5ig e: ’é il s 3 Date : Apr 23, 2024 é
-j'ﬂ {Mr.Channarong Khiao-Un) o

| )

Test Engineer

5 ]
g e



Qualification Report

PM Check list,CM_OQ and PQ
AquionRFIC : Anion (ID#1047)
Agquion : Cation (ID#1048)

PM Anion ID#1047

- -
For Preventive Maintenance
United Analyst Engineering Conslutand Co.,Ltd. Check List
(Validate System 2024)
.
' '
wnaslummunu enaslumuRy
- -
‘,ﬂ‘ Chectlist 105 P it . K% Checklist ICS Praventive Maintenance
1 1CS Maint Checklist
Dionex lon Chromatography | ; Description
Preventive Maintenance Report R R T
Customer Organization: ‘Namef Dapartment L [I"!‘mm %
United Analyst and Eng_inaerins Consultant Co., Lid Khun. Suwan Kungthang { Lab -— hecked |
Enginesr Date. [m]
Mr Channarang Khizo-Un 23-24/AprI2024 4 '__ a7
. =]
Instrument Detail 25 {Optio i | Checked:
=] Rabuilt auxlllary valva - port [m|
Instrument Model  Application T: - Rotor seal ]
AgquionRFIC Anion B 22 AR . D
instrument components g | Sarial Mumber ch e I\ﬁ‘ff? I .
e T nlet check valve assam
AQUIRFIG 220850031 10| Outiet check valve assembly
AS-DV 220350045 11| Verifisd cormect flaw arieniation
12 Piston rinse seal in primary pump head ]
. 13 Piston seal in primary pump head ]
| Pistan in primary pump head ]
Consumable Detail - ;
Columns | Guard Columns | Suppressors | Concentrators | EtéE aste Valve and | P!ﬁ_lpg\mva LNAL
AS18 AG18 ADRS-600 : EGC Ill KOH AN vilve. L]
It 19 Priming valve H]
CR-ATC FBRtegtor | .
20 | Check conductivily cail [m]
21 Check electrochemical cell &
Remark: wuslalio Column, Guard Calumn e Suppressor i paak shift s tail : :t:;:lng ?m g—
- Gasket =
Call body 4]
- T T A
Perform By Archemica 26 | Sample Loop [ Size 25 ul [m] LJ
27 | Endlina fiiter 5] [
28 Lesk sansor [ [
) X
29 Lubricate pump mechanic __g Lubricated = (2]
g 30 Reconnected liquid lines to the valve - |
~ (?A;"m""?ﬁ‘/c - 3 Reconnected liquid lines 1o pump heads E - |
Archarmica / Customer 3z Primad pump = u
23/Aar 2oz 10 22/, 2 /. UE'Q,Q‘, 33| Ghecked pump for leaks = - ]
Tate Bate - 34| Checked gas for leaks i - L]

lﬂﬂﬂ'l‘ihimtlf]ﬂ lﬁﬂﬁﬂi‘lljmth&l



=,

Checkilst Samplar Praventive Maintenance

AS-DV Autosampler Preventive Maintenance Checklist

_Firmware Version:
E As-DV 220360045 16.0

mber

1, | AS-DV power on = - R [m]

2 AS-DV connection ®B = = ]

3. | Sampling nesdle d = O m]
4. tubing {Transfer line) O 5] O ]
5, 1=

6 3| O
7. | Check needle movement 1 = - - (]
8. | Lubricate needle drive O Lubricated - ]
g = =] ] O

AL E T
1Pressure (.:‘j!‘-{' El >

10. | High pressure valve - Port im| m] O |

11, - Rotor seal (] [m} m] ]

12, - Stator face ] a o =]

13, - :!:I:gnnecmd liquid line to the 0 o 0 =
‘Others I comments et

'
wnaslummunu
®
‘)‘; Checklist {CS Preventive Maintenance
Dionex lon Chromatography
Preventive Maintenance Report

‘Customer Organization Name( Department |
United Analyst and Engineering Consuliant Co. Ltd Khun. Suwan Kongthong / Lab
“Engineer Date.

Mr.Channarong Khiao-Un 23-24/Apri2024

Instrument Detail

Instrument Model | Application

Agqulan | cation
Instrument components. Serial Number

Agulan 2203403458

Consumable Detail

Columns Guard Columns | Suppressors | Concentrators. Ete..

C512A CG12A COER-BOD - -

Remark: i fiflmte e, Systam &8 Hm

Perform By Archemica

i dtaiiiba s
“Archemica x'?';{/f_rp)’/202§a Customear @Frégm
Date Date

naslummunu

' PM Cation ID#1048

Preventive Maintenance
Check List

wenaslueauny

-
A Checklist 1G5 Preventive Maintenance

- Roior seal

1

anal) Auiliary Valve Rel
Rebuilt auxiliary vale - port

- Rotor seal

Inlet chack valve assembiy

]
Cutlet check valve assambly ] [H]
i ]

“erified comrect flaw ori

Pigton rinse seal in primary pump head O [

- 13 | Piston seal in primery pump hesd [l 5]
[ 14| Piston in primary pump head L =

o 1 ©

16 Piston seal in secondary pump

17 Pislon In secondary pump head
7 Wasto Valve and Prming Valve |

% : um.j_._%_m

o

18 Wiaste valve
18 Priming valve E [m]
[ Detector “Checked | Cloaned | Replaced | |
20 | Check conductivity celt = [ [
21 | Check electrochemical cel [m] | [] [
-~ Wiorking slectrods O O ] H |
- Refarence alectrode [] O [ ]
- Gaskat Ol [ ] [
~_ Cell body O O LI [
h T _ Checked | Cleaned | Replaced | = N.
Sample Loop [ size 250l 5] ] O o
27 | End-line fitter O - O [
28 Leak sensar [i=] [&] O ]
29 | Lubricate pump mechanic [ LubEatad - O
a0 ligquict lines to the valve ] - - L]
. 31 liquid lines to pump heads = - - L]
32 | Primed pump =] ]
33 | Checked pump for leaks ] - - L
N 34 | Chocked gas for loaks [E4] = = [

I.Gﬂ?l‘ﬁ‘lljmth&l



CM 0Q

Seq: Ch i Locaharchami ice ConftractValidate 2024\Station Qual 2024-04-23

Chromeleon

Operation Qualification

eq; C

Paga 2 of 12

Qual 2024-04-23

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Paga 1012
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification
General Information
Computer Name Version Number:
Instrument Controller: DESKTOP-CAFS3LTY 7.3.1 Build 6535
Client: DESKTOP-C4FS3LT 7.3.1.6538
Operator: Mr.Channarong Khiao-Un
Overall Test Result: Passed
Comparison Format:
|[A|| Palame:ers:_‘ Significant Digits: 10
K arragmis 2 ;“%«'}-1/ :
Raviewer's Signature §f Date - ‘Oparator's Signature  Date
' '
wnaslummunu enaslumuRy
Seq C | IArchemi ice C inn Gual 2024-04-23
Page 3 of 12
s ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Detection Algorithm: Cabra
C-E!iblﬁ[:ll)n T)fpe Lin, WithOffset Bt ek Po M‘ ‘memniﬁﬂe oglﬂlﬂ._h‘
E:E::;TMTT;:& E:s I Acetophenone ok
andard Method: ermnal
Propi L L3
Callbration Mode: Total ropiophenone a
y Calibration Point Y Acelanilide ok
Report Variable Status fpsi 4
Offset {c0) Acetanilide ok Pt‘.& ?p henone qk
Acetophenane ok ropiophenone o
Proploph k
raplophencne B Amount [ng] Acetaniide ok
K
Slope (c1) Acetanilide ok :cett.}phherbone :k
Acetophenone ok ropiophencna X
Propioph ok
R Resolution (EP) Acetaniide ok
c ion Coeffi. ok Acetophenone ok
Acatophenonea ok . i
Propiophenone ok Resolution (USP) Acetanilide ok
Acetophenone ok
Vari. Acetanilid k
Ve Shails . Peak Asymmetry Acetanilide ok
s i o TUSP] Acatoph: ok
Prapiophenone ok ({EP: ] cetophenona
Propiophenane ok
Std, Dy A ok i
Acalophenone ok Peak Asymmetry :oe:am:de D:
Praplophenone ok (AIA) celophanona ol
Propiophenane ok
Rel. Std. Dev. Acatanilide ok
Acetophenone ok
Proplophenone ok
Variance Coeff, Acelanilide ok
Acetophenone ok
Propiophenone ok

tanms‘l:imuqu tanms‘l:imuqu



Seq: ChromeleanLocallArchemi ica Gy Cuzl 2024-04-23
Page 4 of 12
-
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Verification of Selected Results
Report Variable Peak Name Status
T tical Plates i ak
(EP) Acetophenane ok
Proplophencne ak
Th tical Plates il ok
{USP) Acetophenane ak
Proplophenone ok
Th tical Plates A ok
{JP) Acslophenone ok
i ok
Test Result: Passed
'
wnaslummunu
Se: Cl Contrac! Quial 2024-04-23
Page 6of 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used P. Comparison with Expected Results
Vari: Peak Name Status
Peak Results Abs.Ret.Dev. Acetanilide ak
Ret.Dev.(abs) | Acetophenones ok
Ret.Dev.(abs) Propiophenone ok
Rel.Ret.Dev. Acetanilide ak
Ret.Dev.(ral) Acetophenone ok
Ret.Dev.{rel) Propiophenone ok
Area Acetanilide ok
Area | Acetophanona ok
Area Propiophenone ok
Rel.Area Acetanilide ak
Rel.Area (Total) Acetophenona ok
Rel.Area (Total) Propicphenone ok
Height Acetanilide ok
Height Acelophenone ok
Height Propiophenone ok
Rel.Height (Total) Acelanilide ok
Rel.Height {Total) Acetophenone ok
Rel.Height (Total) Propiophenane ok
Amount Acetanilide ok
| Amount Acetophenone ok
Amount Propiophenone ok
c ; A i Bk
Concentration Acetophenone ok
c i Proplophencn ok
Rel Amount Acetanilide ok
Rel.Amount Acatophenana ok
Rel.Amount Propiophenonsa ak
Peak Width {0%) Acatanilide ok
Peak Width (0%} Acatophenone ak
Peak Width (0%} Propiophanone ak
Peak Width (5%) Acetandide ok
Peak Width (5%) Acetophenone ak
Peak Width (5%) Propiophenone alk
Peak Width (10%) Acetanilide ok
Peak Width {10%) {Acetophenone ok
Peak Width (10%) { Proplophenone ok
'
naslummunu

Seq: Ch hArch Ci Qual 2024-04-23
Page 5of 12
ThermoFisher
SCIENTIFIC

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

Datection Algorithm:  Cobra

Calibration Type: Lin, WithOffset

Evaluation Type: Area

Standard Method: Extemal

Calibration Mode: Total
\Report Variable Peak Name Status

Injection No. ak
Name ak
Type ok
Position ak
Status ak
Volume ok
Dilution Factor ok
|Weight ok
IntStd ok
|instrumentMethod ok
ProcessingMethod ok

Chromatogram Channel ok
No. of Peaks ok
Chromatogram Start Time ok
Signal Min. ok
Signal Max. ok
Unit ok
Noise ok

Peak Results No. {Acetanilide ok
No. Acetophenone ok
No. | Propiophenane ok
Peak Name | Acetanilide ok
Peak Name {Acetophencne ok
Peak Name Propiophenone ok
Ret.Time Acetanilide ok
Ret.Time Acetophenone ok
Ret.Time Propicphenone ok

'
enaslumuay
Seq: Cl I vice CantractiVasid Qual 2024-04-23
Page 7 of 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comp

Vari:
Peak Results

ison with Exp

Status

Peak Width (50%)
Peak Width (50%)
Peak Width (50%)
Left Width (0%)

Left Width (0%)

Left Width (0%)
Right Width (0%}
Right Width (0%)
Right Width (0%)
Peak Start

Peak Start

Poak Start

Peak Stop

Peak Stop

Peak Stop

Peak Start Value
Peak Start Value
Peak Start Value
Peak Stop Value
Peak Stop Value
Peak Stop Value
BL-Value Peak Start
BL-Value Peak Start
BL-Value Peak Start
BL-Value Peak Stop
BEL-Value Peak Stop
BL-Value Peak Stop
Type

Type

Type

Resolution (EP)
Resolution(EP)
Resolution{USP)
Resolution(USP)
Asymmetry(EF)
Asymmetry{EP)

Asymmetry(EP)

| Acetanilide
Acetophenone
Propicphenone
Acetanilide
Acelophenone
Propiophenone
Acetanilide
Acetophenone
Fropiophenone
Acetanilide
Acetophenone
Propiophencne
Acelanilide
Acelophenone
Prapiophanona
Acetanilide
Acetophenone
Propiophencne
Acetanilide
Acetophenone
Proplophenone
Acelaniide
Acatophenone
Propiophenone
Acatanilide
Acatophanone
Propiophencne
Acetanilide
Aceiophenone
Propiophenone
Acetanilide
Acelophenone
Acetanilide
Acetophenona
{Acetanilide
Acetophenone

| Propiophenane

ak
ok
ak
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

tanms‘l:imuqu



eq: C I
Page 8ol 12

Qual 2024-04-23

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Fr tly Used P ters: Comparison with Expected R It

Variable Category |Report Variable Peak Name Status

Peak Results | Asymmetry[ALA) Acetanilide ak
Asymmetry[ALA) Acetophenone ak
| Asymmetry[ALA} Propicphenone ok
Theor. Plates(EP) Acetanilide ok
Theor. Plates(EP) Acelophenone ok
Theor. Plates(EP) Propicphenone ok
Theor. Plates{USP) Acetanilide ok
Theor. Plates(USP) Acetophenona ak
Theor. Plates{USP) Propiophenone ak
Theor.Plates [JP) Acetanilide ak
Theor. Plates(JP) Acetophenone ak
Theor. Plates(JP) Propicphencne ok

Peak Calibration Cal.Mode Acetanilide ok
Cal.Mode | Acetophenone ok
Cal.Mode Propiophenone ok
Cal.Type Acetaniide ok
Cal. Type Acetophenone ok
Cal.Type Propiophencne ok
Weights Acetanilide ok
Weights Acelophenone ok
Weights Propiophencna ok
Calibr. C. i co A ok
Calibr. Coefficient CO Acetophenone ok
Calibr. Coefficient CO Propiophenona ok
Calibr. C: i c1 A i ok
Calibr. Coefficient C1 Acetophenane ok
Calibr. Coefficient C1 Propiophenons ok
RF-Value Acetanilide ok
RF-Value Acetophenone ok
RF-Value Propiophencne ok
No. of Points Acetaniiide ok
No. of Paints Acelophenone ok

'
wnaslummunu
Seq: CF Ci 20 Cual 2024-04-23
Page 10 ¢f 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Fi

q

Peak Calibration

Component

ly Used Par t Comparison with Expected Results

| Report Variable Peal Name Status
| Residual for Cal.Point X Acetanilide ok

for Cal.Point X Acetophenonea ak
Residual for Cal.Point X Propiophenone ok
Calibration Point Status Acetanilide ak
| Calibration Point Status Acatophenone ak
Calibration Point Status Proplophenone ok
|Amount Acelanilide ok
Amount Acetophenone ok
Amount Proplaphenane ak
Cal.Type Acatanilide ak
Peak Type Acetanilide ak
Left Limit Acetophenone ok
Right Limit Acetanilide ok
Group Acatanilide ak
Factor Acatophenona ak
Amount Acatanilide ak
| Cone.Unit Acetophenone ak

'
naslummunu

Seq: C )
Page 8 of 12

Cual 2024-04-22

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most F ly Used Par 5: Comparison with Expected Results
Report Variable Peak Name Status

Peak Calibration No. of Points Propiophenone ok
No. of Points(disabled) Acelanilide ok
No. of Points|disabl A henone ok
No. of i Propic ok
Variance | Acetanilide ok
Variance Acetophenone ok
Variance Proplophenocne ok
Var.Coeff Acetanilide ok
Var.Coeff Acetophenone ok
Var.Coeff Proplophencne ok
Std.Dev. Acelanilide ok
Std.Dev, Acetophenone ok
Std.Dev, Propiophanona ok
Rel.5td.Dev. Acetanilide ok
Rel.Std.Dev. Acetophenone ok
Rel.5td.Dev. Propiophencne ok
Corr.Coeff. Acetanilide ok
Corr.Coeff. Acelophenone ok
Corr.Coeff. Prapiophenone ak
R-Sguare Acatanilide ok
R-Square Acatophenone ak
R-Square Propiophenone ak
Ad). R-Square Acetanilide ak
Ad). R-Square Acstophanone ak
Adj. R-Square Propiophenone ok
X Acetanilide ak
X Acetophencne ok
X Propicphenone ok
Y Acetanilide ok
Y Acetophanone ok
A Propiophenone ok
w Acetanilida ok
w Acetophenone ok
w | Fropiophenone ok
FIX) Acetanilide ok
F(X) | Acetophenone ok
F(X) Propiophenone ok

'
enaslumuRy
Seq: Ch leonl I e Ci Crual 2024-04-23
Page 11 of 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used P it

Peak Purity

Test Result:

s: C

ison with Exp

tod B I

Report Variable

P

Status

PPI
PPI

PPI

RSD PPI
RSD PPI
RSD PPI
Match
Match
Match
RSD Match
RSD Match
RSD Match
Rel.Max at
Rel.Max at
Rel.Max at

Passed

Acetanilide
Acetophenone
Propiophenone
Acetanilide
Acetophenone
Propiophenona
| Acetanifide
Acetophenone
Propiophanone
Acetanilide
Acetophenone
Proplophenone
Acetanilide
Acatophenona
Propiophenane

ak
ak
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ak
ak

tanms‘l:imuqu



Seq: Ch L I vica Ci Qual 2024-04-23
Page 12 of 12
SOFTWARE =
8 ThermoFisher
SCIENTIFIC
ThermoFisher
SCIENTIFIC Chromeleon
e - | Part 1 - of Selected Results PASS
Chromeleon Operational Qualification, Part 3 i Par 2 - Mast Fraquently Used F ; it " PASS
System Suitability Test: Comparison with Expected Results [ Part 3 - System Suitability Test comparisan with Expecied Resuls PASS
Status
System Suitability Number ok
Test Case Name ok
Inj.Condition ok
Ewval. Formula ok
|Operator ok
| Statistics ok
Rounding ok
|MinimumNumberOfinjections ok
MaximumNumberOfinjections  |ok
Channel ok
Peak ok
Ref. Value Formula 1 ok
Ref. Value Formula 2 ok
N.A. ok
System Suitability In). Eval. Result ok
Test Case Result Eval. Result ok
Peak Result =13
Injection Condition Result ok
Ref. Value 1 ok .
Ref. Value 2 ok
Result ok
Message ok
Average ak
Count ok
Maximum ak
i ak
Range ok
Rel, Range ak
Rel. Std. Dev. ok
Std. Dav. ak
Sum ok
Test Result: Passed OVERALL TEST RESULT; PASS
Fleld Service Representative Signature: Customer Signature;
LTARMRR LG A Ll
Date: HApr /203 Date: Jgf}:ﬂ, /800
RPG Reparts +2,063 P-Agr2024
£ 2024 Thermo Fisher Scantiflc Saftware 00Q Reparl Paga 1.0f 1
' ) '
enasluenuny wnanslumungu
TEST EQUIPMENT AND STANDARDS Thermo Flsher

PQ Anion ID#1047 o e

Test Equipment

Performance Qualification

Modal Serial Numb CaliVer Date Good Until
i 27970244 NIA MNiA
Thermocouple Fluke K-Type 27870244 MNIA N/A
Balance Mettler Toledo AB204-5 1129361010 A | NiA
IC Quali Thermo Scientifi Test Box 21379153 NiA | NIA
NiA LLIEY MNiA NIA MIA ] NiA
Standards/Chemicals
|_Description Manufacturer Concentration Part Number | Lot Number | Expiration Date
! Nitrate | Thermo Sclentific 5 ppm OF0Z54 231226 Dec-2024
| Nitrate Thermo Scientific 10 ppm 060254 21226 Dec-2024 |
| Mitrate Therma 28 ppm 0B0254 231228 Dec-2024
| Mirate Therma 50 ppm 060254 231226 Dec-2024
| nNitrate Tharma 100 ppm 080254 231226 Diec-2024
Nitrate Therma Scientif 1000 ppm 060254 231226 Dec-2024
MNiA M MIA NiA NiA NiA
MIA Mk MiA NiA BIA MNPk
MiA Lalay MNiA NiA BNIA MNiA
NIA NIA NIA NIA NIA NA ]
.
ield Service Representative Signature: C
A e oo, gy
Date: _ 23/Apr/20248 Date: dala . /Bt
RAPG Reports v2.063 23-Apr-2024

G 2024 Therma Fishar Scianlific

lﬂﬂﬂ'l‘i'him’l.lf]ﬂ

Teest Equipment and Stardards Repodt Page 1 of 1

tenms‘laimuqu



NOISE AND DRIFT (CD)

Thermo Ffsher

Respenus

o /_”_,—,—\_‘
5 _'_'_F‘H__‘_,,_ﬂ.—r—"
150 ELE]

a0 50 100 150 no 350
Minutes
Information
5’;:’:. Aquion RFIC
gercten 220360045
Data Path | ChTom:deskiop-cAfs3i7/ChromeleanLocaliArchemica/Service Contract/Validate 2024(1PM1PQ 23-04-
24/Anion/IC OQ.seq/278.5mp/ECD._1.channel

Noise and Drift

Test Measured (nS) 04 Limit (nS) Result Conversion Factor
Noise 11 ns =20 n5 PASS 1000
Drift 16.1_nSihr <20.0 nShr PASS 1000
OVERALL TEST RESULT: PASS
Field Service Representative Signature: Cu: r Signature:
Date: Z3Ap /Bl Date: =3/Fy /=Sy
7
RPG Repors v2.053 2LApe 2024
0 2024 Therma Fisher Sclentfic Woisa and Grift (CR} Raport Page 1 of 1
'
wnaslummunu
CARRYOVER (CD H
& ThermoFisher
SCIENTIFIC
Information
| System Name Aguion RFIC
Detector SN 220360045
Data Path | Chromeleonlocal:fArchemical ica Ce alidate 2024/1PM1PQ 23-04-24/Anion/IC OO
Peak Results
Sample Name Injection Volume {pL} Retention Time (min) Area
Blank 25 0.265 0.053
High Standard 25 0.285 49.734
Carryover 25 0.265 0.051
Results
[ Test | Observed (%) I 00 Limit (%) [ Result
[ AREA__ | 0.00 | <010 | PASS
OVERALL TEST RESULT: PASS | $1iin
Cust Signature:

Field Service Representative Signature:
I 5 Glgnen RO G

Date: 23/Apv /282 -

VT
Date: D3 [Por/ 2004

FFG Regarts v2.083
£ 2024 Therma Fisher Sciandific

23-Apr-2024
Carryover (CO) Regon Page 1ol 1

lﬂﬂﬁ‘]‘i‘hjm’l.lf]ﬂ

REPEATABILITY (CD| 3
o ThermoFisher
SCIENTIFIC
Information
©_System Name Aquion RFIC
Detectar SN 220360045
Data Path ChromaleonLocaliiArchemica’Service Contract/Validate 2024/1PM1PQ 23-04-24/AniondIC OO0

Peak Results

Sample Name Injection Volume (uL) Retention Time {min) Area
| Repeatabiiity 01 25 0.265 2.825

Repeatability 02 25 0.265 2.822

Repeatability 03 25 0.265 2.831
| ility 04 25 0.265 2.835

Repeatability 05 25 0.265 2.834

Repeatability 06 25 0.265 2.836
Repeatability

Test Measured (% RSD) 00 Limit (% RSD) Result
Retention Time 0.0 =50 PASS
Area 0.2 £1.0 PASS
OVERALL TEST RESULT: PASS
Cu r Signature:

Field Service Representative signatum.

Date: 2 3,/,4—/3)- Frie

Date: o33/ Wicy 700

RPG Reports w2 063
© 2024 Tharmo Fishar Sciantifc

DETECTOR LINEARITY (CD)

T3 2024
Fapeatatdity |G Report Page £ of 1

wenaslueauny

ThermoFisher
SCIENTIFIC

a0
2 a0 o
0 d__/-
E "
£ 60
x 50
3w
& 0
) ST o
10
L . -
0.0 200 400 &0.0 8.0 100.0 110.0
Concantratian
Information
System Name Aquion RFIC
Detector SN 220360045
Data Path | ChremeleonLocalifArchemica/Service Contract/Validate 2024/1PM1PQ 23-04-24/AnionC 00
Peak Results
Sample Name Concentration Peak Height Calculated
Detactor Linearity 01 7] 5872 4.82
Detector Linearity 02 10 10.299 5.68
Detector Linearity 03 25 23.78 24 52
Datector Linearity 04 50 48.473 5165
N Detector Linearity 05 oo 91.855 99.34
Linearity
[ Test | Observed | 0Q Limit [ Result |
[ [ [ 0.898 | =089 | PASS |
OVERALL TEST RESULT: PASS
=

Field Service Representative Signature:
. z FiarAm PG

e

Date: 3—?.5/4,” 2ol

Date: -?.S/Qg)_’ Zﬁ_&?ﬂ i

RPG Reporis v2.063
82024 Tharma Fishar Scantific

23-Ar-2024
Detector Lingarity {C0) Ropart Paga 1 af 1

I.Gﬂ?ﬂ'i‘lljmth&l



ELUENT GENERATOR TEST
ThermoFisher
SCIENTIFIC
EG Current Test
Set Point (mM} Expected (mA]} g (mA) D (mA) 00 Limit (ma) Result
1.00 1.6082 1,604 0.00 +0.01 PASS
5.00 8.041 8.019 0.02 + 0,05 PASS
10.00 16.082 16,037 0.05 +0.10 PASS
50.00 80.41 80.17 0.24 + 0,50 PASS
100.00 160.82 160.32 0.50 +1.00 PASS
OVERALL TEST RESULT: PASS
Fleld Service Representative Signature: Customer
o (Hpr oo N
Diate: < 3_%}3*‘/’4"?2 o Date: fg?ﬂpar /22
RPG Reports w2 063 23-Apr-2024
& 2024 Tharmo Fisher Scantific Elyart Ganeratar Test Aaport Pago 1af 1
'
wnaslummunu
TEMPERATURE ACCURACY H
ThermoFisher
SCIENTIFIC
Column Compartment
[ setPoint ("C) | Reading °C) | Deviation (°C) | oalmit{c) | Result
[ 30.0 | 30.5 20 | Pass

OVERALL TEST RESULT: PASS

Field Service Rep i i Customer Signature:
e PR <
Date: B APl e Dats: <05/ e/ 00

RPG Reports v2.063
B 2024 Tharmo Fisher Scientific

.

23-Apr-2024
Temperature Accuracy Repar Prge 1 of 1

tanms'laimuqu

IC PUMP FLOW RATE ACCURACY

ThermoFisher
SCIENTIFIC

IC Pump Flow Rate

Set Point (mL) (mLimin} g (mLimin) Deviation (%) OG0 Limit (%) Result
0.5 0.4895 0.100 +20 PASS
1.0 0.999 Q.10 20 PASS
OVERALL TEST RESULT: PASS
Field Service Representative Signature: Customer
.4 Sbiritm B ATV
Date: /s ll i i Date: <23 /’é:wé&ﬁk?d

RPG Raports v2.063
2024 Theema Fisher Sclentific

23-Ape-2024
IE: Purnp Flow Rate Accuracy Report Page 1 of 1

13 2024 Theemo Fisher Scienlific

enaslumuRy
0Q EXCEPTIONS AND COMMENTS Thermo Fisher
SCIENTIFIC

MR
Remuindes of Page Intentionally Blank
Field Service Cus r Signature:
gt i T
Date:  2340r /202 L Date: £8Py /o3l
RPG Reports v 063 23-Apr2024

00 Excaptions and Comments Report Fege 1 of 1

I.Gﬂ?l‘ﬁ‘lljmth&l



0Q REVIEW AND COMPLETION Thermo Fishel'

SCIENTIFIC

Thesa Operational Cualification Results should be reviewed by the Customer. If the qualification is accepted, both the
Customer and the Service Representative should sign the Crperational Qualification Resulls, below,

OPERATIONAL QUALIFICATION RESULTS

Basad upon the actual results obtained, this O i Q
the Oy ionazl Quali 1in the ion Checklist p

PASSED the acceptance criteria described in

Service Representative

A Field Service Representative signature below confirms the completion of all aspects of the Operational Qualification
and have conciuded that the system has been successfully verified 1o be operating as required.

Customer

A Customer signature below confirms the completion of all aspects of the Operaticnal Gualification have been
completed and that the system has been successfully verified to be oparating as required

Field Service Representative Signature: Cus: Signature:
W et
Date: 23/apr{ 20040 Date: 28 /Py /20l
RPG Reparts v2.063
© 2024 Therme Fisher Seentfe
onaslueunu

PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Pl N 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
(Instrument L
Serial Number: PFBS20031902 PM Number: 20f2
Customer Name " Telephone
K. Yainda 095-5580049
(if applicable): Number:
Custtfmer Support K. Chayanan Service Order WO-02787590
Engineer Name: Number:
Next PM Due
(ifm L Pz 14-May-2024 Date: 14-Nov-2024
(DD-MMM-YYYY) B
DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date )
09370145 Rev.9 A January 2018 PerkinElmer’
Scope

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
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer ional data to recent i prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an i
the customer.

Update the PM sticker and instrument logbook as required.

and customer ive and left with

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, Inc.

Trademarks

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

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.

[PinAAclc 900F Preventive Maintenance Report (PM) Page 107 |
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PerkinElmer’

For the Better

PinAAcle 900F
Preventive Maintenance Report

UAE Consultant Co., LTD.

Company Name:

Instrument Location: 41 SukumvhitRd.,
Phra Khanong, Bangkok 10260
Instrument Serial No.: PFBS20031902

Date: 14-May-2024

Component List

Component / Specific Model Serial # Configuration Notes
PinAACle900F PFBS20031902 Syngistix V .4.0.1.1935
Fias100(New Install) 100524040501
Parts Lists
Parts Included with the PM
Part Number (if e :
Ds
applicable) escription Quantity
B0501696 Fan Filters N/A
N3160156 O-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) [N/A
N3160157 O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
ddi | and ired for PM
Part Number o) Expired D:
D i Batch/Lot# | Expired Date
(if applicable) escription Quality /I AR
N9300183 1000 mg/L Copper Standard AR 27-39CUY1 Apr 2025
and quired for PM (Customer Support Solution)
Part Number (if ey q Expiration
Description uanti Batch/Lot #
applicable) 2 Q v /! Date (Mm/vY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO; 250 ml. AR AR
[PinAAcic 900F Preventive Maintenance Report (PM) Page20f7 |
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Additional Tools Required for PM

(Tfa ;:;;:Ie;) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 101N0089015
N1013002 1.0A Neutral density filter 1 101N0089015
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 060419-030180
N3050109 Ba Lumina HCL 1 061219-020041
N3050139 K Lumina HCL 1 030819-010130
N3050152 Ni Lumina HCL 1 052719-020020
|PinAActe 900F Preventive Maintenance Report (PM) Page30f7 |
'
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7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C;H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C,H, Flame correctly shuts down Active Passed
C;H, Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/CH, Flame correctly shuts down Active Passed
BT IEeTED Chooslng. Nltrous.Oxlde as the oxidant Active Passed

should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

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

o g Certificate Value e

Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter +5% from Cert. 0.9995 1.0143 Passed
0.2 A ND Filter +5% from Cert. 0.1936 0.1966 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

Description: Ensures that a high absorbance will not produce excessive noise.

Procedure Checklist

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

1.

2.

3.

4.

5.

6.

General:
¥ Review the instrument performance with the customer and document any recent
problems.
¥ Inspect the customer log book and make any appropriate PM entries.
¥ Perform general i ion of system for cleanli

PC Instrument Software:

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

Mechanical:

|l 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.

¥ 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.

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

Electrical:

4] 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.

Optics:
¥ Inspect and clean the sample compartment windows, if needed.
v Inspect optics. Clean or replace if necessary,

Gasses:

v 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.

| PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 |
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8.4 D, Background Compensation with Copper

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

Parameter Specification Results Pass/Fail

<0.010

Standard Deviation 0.0001 Passed

8.5 AA-BG Baseline Noise with Copper

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

Parameter Specification Results Pass/Fail

<0.005

Standard Deviation 0.002 Passed

8.6 AA-BG Baseline Noise with Arsenic

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

wavelength.

Parameter Specification Results Pass/Fail

Standard Deviation Seiem 0.0022 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper itivi i { Results (Abs.) Pass/Fail
ifi Results Pass/Fail L2
5 mg/L Sensitivity SS Neb (if applicable) >0.250 Abs. N/A Not Applicable
Standard Deviation S2.010 0.002 Passed SOBSOIS
2 mg/L Sensitivity HS Neb (if applicable) - S. 0.8005 Passed
8.3 AA Baseline Noise with Copper
10. Review:
Description: Check baseline noise. ¥ Review with the customer PM work performed.
M Review with the customer routine maintenance procedures.
Results Pass/Fail M Discuss recommended customer supplied materials to have on hand.
<0001 M Attach PM sticker.
Standard Deviation =2 0.0002 Passed
| PinAAcle 900F Preventive Maintenance Report (PM) Page50f7 | | PinAAcle 900F Preventive Maintenance Report (PM) Page60f7 |
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Additional Comments

Additional Comments Regarding the PM

Review

The p checks and if tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes ¥l Fails 1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
k 14-May-2024
4 (DD-MMM-YYYY)
Authorized Customer Representa:i\ne\ Date:
m ’\"Z\)o%@r] 14-May-2024
(DD-MMM-YYYY)

| PinAAcle 900F Preventive Maintenance Report (PM) Page 707 |

enaslumuAu

Agilent
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Frmm Insiget 1o uome

Introduction

Customer Information
= Customers should provide all necessary operating supplies upan request of the engineer.

» A customer representative should be available to the engineer while perfarming the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative

*  Any parts net included in the Parts Lists section of this document are not part of the
recommendead Preventive Maintenance service nor are they included in the price of this
service,

» |fasystem requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs,

» For customers using HF applications, the instrument should be returned to its standard
sampie introduct

Fivigian: A2, lssud 21 Jaruary 2022 F
Bozument Hurber GEOA-HI075 Page L of 1
& aglent Technelogies, nc. 2022
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Agilent

Agilen
CrossLab

Fram Irsight fo (stcomn

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the acouracy of your results

Delvered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need te reduce unplanned downtime
and keep your systems operating at their peak performance

This checklist is used a5 a guide for completing the preventive maintenance tasks. A signed copy
of thiz checklist is providad far your records

Revison 402, lssuad: 21 January 2022
Dogument Mumber. G8014-80075 page Lar 15
@ Aglent Technalagies Inc 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Checkiiat C rDSS La b

From Insight 2 Outcoms

Important Customer Web Links

» Toaccess Agilent University, visit http.//www.agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. 4 training specialist can
work directly with you 1o help determine your best options

» Toaccess the Agilent Resource Center web page, visit hitps W
us/agilentresources. The following information topics are available

ri.cormen-

Sample Prep and Containment
Chemical Standards

= Analysis
Service and Support

Application Workflows

= The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant 1o Agllent
technologies. Visit https)//community agilent comywelcome

« Videos about specific preparation requiremants for your instrurment can be found by
searching the Agilent YouTube channel at hitps./www youl n/user/agilent

« Need to place a service call? Flexible Repair Options | Agilent

Resigian: ADZ, tesued 21 January 2022 A
Diacurment Murmiber GAH 490075 Pagesd of T
& Aglent Technalagies, Ina. 2022
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Agilent Agilent
Agilert 5100, 5110 Preventive Maintenanice Checkiat CI’O SSLah Agllent $100, 5110 Freventive Maintenance Checkist CrUSSLab

From Iraighe s Oucome: Fanm Insght 1o Ouosme

Service Engineer’s Responsibilities Instrument Maintenance

» Caontact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

System Information
« Only select those pages that relate to the system or module being serviced.

[0 Check this box if an instrurment configuration report is attached instead of completing the
s Complete empty fistds with the relevant information. table. o p e

Complete the relevant checkboxes in the checkdist using either a *X” or tick mark *v™ vt |
. plat g Instrument System Name and (D SN0 NON ICP-0ED

Check "Service " check {
. ecl not applicable” check boxes to indicate services/tasks not delvered, as Fiatrimant Systans Site and Lhoaran

appropriate Unided ?\w.;\\aﬁ\ Fad B S'mee v'\\n3 Con sulvewt
» Complete the Preventive Maintenance services in the most logical order relevant 1o the S
individual system service in the order of the 1asks listed. List System Compenent Product Numbers List the Serial Numbers of each Component |
s Complate the Service Review section together with the customer, 1 G. B ) Wy WhIsonh
»  Complete the fislds for page numbers at the foot of each selected page B
3
= Add relevant page numbers to selected pages and complete the total number of pages field in i
the Service Completion section
5
« Ask the customer to sign the Service Verification section including the customer’s and your %
signature, 4
'
a
8,
ICP-OES Configuration Table Circle the type or write in the typa if other
Mehulizer Type Sea.‘;pray Cordkal | Other
Spray Chamber Cyrlonic Single Fass I@l—:hnc Diouble Pasgy Other
Toreh Rachal @l Other
Tarch Type One Frece [Semi Demountable)l Fully Dermauntate | Dther
Injectar Diameter 24mm @ T4mm | 0. 8mem | Other
Injector Material .E.eramir.‘ | Other

Fevision: A2, lssued 21 January 2072 a W
Documant Mumber: G3014-30075 Dauei ot e

© Agilent Techralogies, Inc. 2022
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Agilent Apgilent
Agllent 5100, 5710 Freventive Malntenance Checkist CrOSSLab Agient 100, 5710 Preventive Malntenance Checklist CrOSSLah

From Issignt to Ostcomg From Irsighe e Detcoms

Preparation Preventive Maintenance Procedures

@ Discuss any specific issues with the custamer before starting. F
13 : Record Pre-PM instrument performance
& Review the instrument logbook for recorded problems and comments,
i Run Instrument Performance test,
 Saveinstrument control seftings before starling the procedure. g
' Record results in Instrument Performance Test Results Table ~ Pre-Ph

Pl Perform a general inspection of the system for cleanliness.
@ Chack for proper installation of parts, assemnblies, sensors etc.,
& Check system for required Installation of components and implementation of Service Motes Clean and inspect ICP-OES system
@ Check for required fimware/soft dates and verify with customers if th Id like

Wier instal?:lgl ! fe/aojtwere Undeles o Bl Sl e L e Wate Iﬂ/ Look for any obvious external damage or problemns
O For HF application systerns, if standard sample introduction system was not installed, ask the Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

customer to install it. pi& @ Performa genaral internal Inspection of the systemn for excessive dust accumulation, clean if
Fl Askthe customer to remave any samples from the 10P-DES sample introduction area, auto RRCERERTY

sampler or around the ICP-0ES, Ef Inspect sample introduction compenerts and record any required maintenance in the Service

Engineer Commaents and notify the customer as the required actions required.
o Record the instrurment aperating conditions in the ICP-0ES Status Results Table

Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the axial pre-pptics window for SWDY and YDV instruments,

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications,

e

IZ‘IJ Replace air inlet dust filter

O Replace high capacity alr inlet dust filter element if instalied. #17
¥ Remove and clean instrument water inlet filter

Agilent Water Recirculator

T Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
' Remove, clean and reinstall water inlet metal mesh filter if present,
& Re fill with Agilent Cool Clear caoling fluid,
E{ Clean the cooling system Air filter and the condenser,

Revizion; ADZ, lssued: 21 January 2022 Th
Document Number: GROT 450075 Page 2ot 1
© Agilert Technaloghes, Inc. 2022

Ravizom A UL Issued: 11 January 2022 =
Diocument Nurmber. GAD14-90075 Page 1ot 15
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Agilent
Agllent 5100, 57110 Preventive Maintenance Checklist C rO SS La b

From Iresght 10 Ouecoms

SPS 3 Auto Sampler

feaf Service not applicable

Power cycle the autosampler and verify successful initialization
Inspect X and Z axis belts for wear Replace is necessary.
Clean X and Z axis slide shafts

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
cormers and rinse port, ensure that the probe is approximately centered in the vial

oonopo

SPS 4 Auto sampler

IZf Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent,

Clean the auto sampler cover panels, if cover kit Is installed, with dormestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes,

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic purnp tubing. Replace all tubing that goes
frorm the rinse station to the pump and from the pump to the wasta/rinse bottles

Test using customers tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe is centerad in the vigl. If not use calibration wizard and
callbrate the position.

o o o oo

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autozampler tubing for kinks or excessive wear
O Check high fiow purmp for signs of leaks

Revisian: A0F, Issued 21 January 2052 3
Docurrent Number: GE014-50075 Dageiur_*
& Agfent Technaloges, Inc 2022
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Fram Insight to Cutcoma

Restore Instrument

O Far HF applications, ask the customer to reinstall their sample introduction system. W18
o Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure a5 a guide for final instrument set up and checkout.

Service Review

i Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Mairtenance service activity in the customer's records/logbook.

@ Record the PM event in the Smart Alerts logbook, If applicable

E‘j Updata/reset instrument maintenance counters as appropriate

# Affix the PM sticker to the system or instrument logbook based on the customer's request
@ Complete the Service Engineer Comments section if there are additional comments

IZg Review this service, parts replaced, and test results obtained with the customer.

Ef If the instrument firmware was updated, record the dela}ls of the change in the Sem‘oe
Engineer's Comments box Systemis in @ compliant environment may need additional
documentation,

Iﬁ Complate the Signature Page with both Service Engi and C ig

Revsion: A D2, lssued 1 Jaruary 2022 '\00;'\4'
Document Number GBI14-20075 Page Lo
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From Insghit o Guicams.

ICP-OES adjustment

Fl Check position of Zn peak, adjust if required,

Bl check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

i Perform Instrument Calibration

Record Post-PM instrument performance

® Run Instrument Performance test,
&' Record results in Instrument Performance Test Results Table - Post PM
# For systems using ICP Expert version 7.3 and above, run the following Instrument tests

Subsystern Communications Test
Alr Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer Test

EEEREREEE

& Record the result in the Instrument Test Results Table

Revision A0, Issued: 21 January 2022 a
Diocurnent Humber GB114-80075 Pageﬁar..’&
& Aglent Techralogies, Ina. 2072
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From Irsight fe Dsioome

Test Results
I Perfi Test Results Table
Mete: These measurements do not form part of any specification and are for reference only
Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axialt
2Zn 213857 nm SRER 1500, % 20 & 4414 5 Eags, 4
Mn 257.610 nm SRER BAD.0 4521 AE-T I NN e
41356152 nm SBR 44 _— o3 &Y.
K 766491 nm SBR g% 4.0 &5 453

* Axial result is not applicable for GBOT6AA, GBOT244 Radial View instruments.

Instrument Test Results Table

Mote: The Instrurnent Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test ?3 5
il fass
‘Water Flow ?3 55
Gas Fliows ?25 5
RF Generator ?;55
Camen Test Pass
Optics Test ?955
Mebulizer tast ;\"55

avision. A0 iesued: 21 January 2022 .
Document Nuriber. GBI1490075 paga Lot 1%
© agilent Technaloges, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

ICP-DES Status Results Table

CrossLab

Foom Insight to ussome

Mote: These measurements do not form part of any specification and are for reference only.

Agilem 5100, 5110 Preventve Maintenance Chackiiat

Agilent

rossLab

From Iesigh: w0 Ounoms

Measurement. Standby Mode Plasma On

gk s 231 4 o 196 %% ot
M Eurrent 0. 0%h A 0,405 A
Instrurent Temperature 77 o 755 C
RF A Flow {sensor speed) a4 O Hz o0 Hz
Piasma Exhaust Temperatura Mo measurement E3.% C
Water Flow Oscillator Mo measuremant . 34 Limin
Water Fiow Detector (LY L B.%1 Lo
Water Inlet Temperature RN T A8 3 T
Pofychromator Tempesature 5.0 b3 iz o <
CCD Temperature — A0 G ¢ -3 5 e
Thermal Stabllizer 50 ‘c 35.0 h+
Argon Supply Prassurs GaA%.ajl kPa 580,55 kPa
Purge Gas Supply Pressure [a6 6L kPa Gz, A KPa
Option Gas Supply Pressure*] - kPa - kPa
MNabulizer Flow Mo maazurement 0.30 Limin
Mebulizer Back Pressure No measurement 1m%, A3 kPa
Plzsma Gas Flow No measurement WY Limin
Auiliary Gas Flow Mo measurament 400 L¢min
RF Bawer No meszsurement 42047 W
BF Supply Current Mo meagurement 1 %6% A |
RF Supply Voltage Mo meagutement g04, 473 v
*1 If option installed

Resvigion A.02, lasued 21 Jaruasy 2012 ' s i Sl &
Document Humber GAO1 490075 Pagn i 1 '.{-}. Agl lent
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Service Engineer Comments (optional)
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CrossLab

Frem insight to Detenmn

If there are any specific points you wish Lo note as part of performing the instaltation or other
iterns of interest for the customer, please write in this box.

Service Verification

Sarvice Requast Number
GouigInee
Banvice Engineer Neme:
Faw \ja\c.ot w 9
Sarvice Engineer Sigrature:
ewugleoen o

Total numibef of pages in this dopument
W

Ravison: ADE Issued: 21 January 2022
Docurmient Number GB214-90075
& Agler Tachncingies, Inc, 3122

Daite Service Complated

04 oy do

Customer Name

24

pghorn  Onlkang

Customer Signature

fiphosn Onk)ﬂj

TS

sng!.‘c."ni -
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Consumed PM Parts
Product or Model# Quantity
Part Description Part Number where used consumed
) : GIOW0AGBOMIA
Axial Pre-Optic Window GaN0-68014 GAOTAAIGEDIBA il
Radial Pre-Optic Window GANTO-66015 Al 1
h 4 Agilent Watar
Agilent Cool Clear Coolant Flusg 57990037 Radirouilator -
Hurge Gas Filter GA010-60136 All b1
Arinlet filter GA000-6E002 All A
High Cagacity Alr Filer GRO10-60THS Optional -
Ratar seal for &7 port valve for AVSE? Ga434-60002 GE434A/GE4S5 -
Rotor seal for 4 port valve for AVSA G8493-60002 Ga493a =
Tlmnsp snlution 1o finse station 2 5mm id x GA410-B0723 apsa -
Barb connector 2,5mm-1.5mm 1D GaMno-amz4 SPs4 =
PVC wasta tubing Smmiod x Smm id, 2 GE410-B0722 PS4 -
Additional Parts may be required from engineer's stock:
¥ ais drive bett 5410047500 SPE3 =
2 iz drive best 5410047400 BPs3 -
Penstaltic pump tubing. PYC SolvaFlex, 3 3710049000 Spsd _

bridged,
Consumed Parts Reference
(Purchased by customer, not included as part of PM)

& section Not Applicable

Product or Modal#  Quantity

Part Description Part Number where used consumed
Rivison & 02 besuedt 21 Jarvary 2002 s
Document Nurmber. GBOT 450075 Pagelaf I
& Agler Technologies, inc. 2022 .
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Report Summary
Instrument Mode! Agllent 5100(5110 VDV ICP-OES
Instrument ID GB011A/GBO15A
Instrument Serial Number MY18030001
Software Version 7.3.1.9507
Firmware Version 3442
Testad By Pre Test_PM_Kanyakom 5.
Test Completed On 11/4/2024 91910 AM
Result Summary
Subsystem Communications Test Skippad
Air Flow Tast Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve Systam Test Skipped
Resalution Test Pass
Sensitivity Test Fail
Precision Test Pass
L
Page 1of 4
'
nanslumuny

|



Resolution Test e Sensitivity Test Fail
Wavel Radial
Element tength Specification  Width
N (174.213 nm) 2040 6.08 Element Wavelength  Specificaion  Method  Ratio Standard Blank
A3 (188.980 nm) S8.20 BT As (188980 nm) =450 SRBR 1041 T8930 50.8
€ {193,027 nm) 1150 8.30 Se (198.026 nm) =410 SRER 876 862.0 797
Ma (202.032 nm) =820 6.38 2n (213,857 nm) = 14210 SRBR 15008 418233 749.0
Cr (206.158 nm) 51340 898 Pl 353 SRE| 707 24 174
2n (213,857 nm) =870 550 b (220, nmj 2460 R 170 320 9
Ph (220.353 nm) <950 7.08 Mn {257 610 nm) = 3518.0 SRER 3915.0 284700.2 44200
Co (228,615 nm) £17.20 1167 Al (396.152 nm) 234 SBR .7 48454 6 5563.2
Ba (230.424 nm) =540 720 Ba (4593.408 nm) 2340 SBR 458 1966719.7 419038
Mn {257 610 nm) 1330 943 K (786.481 nm) 218 SBR 57 950382 14687.7
Mn (280,568 nm) £20.30 1411
Cr {267.716 nm) =11.00 B.04 el
Cu (324.754 nm) =25.00 18.97 Element Wavelength  Specification  Method  Ratio Standard Blank
Cu (327.395 nm) $14.20 11.23 As (188,580 nm) 22080 SRBR 1265 14988 118.0
Sr(238.071 nm) = 33.50 24.30 Se (195,026 nm) =158.0 SRER 1120 17736 197.8
Ba (455.403 nm) £44.00 3347 70 a 189
>
SF (480.733 nm} 236,00 17.23 (206,200 nm) =234, SRBR 485.0 6784.2 7
Ba (493.408 nm) £38.00 2537 Zn (213.857 nm) 217430 SRER 22174 955976 17887
Ba (614.171 nm) 542,00 2554 Cd (214.439 nm) 242270 SRBR  1819.3 687245 12364
Ar (675.283 nm) =74.00 56.51 Pb (220,353 nm) z320.0 SRBR 3326 79295 498.0
K (766.481 nm) = 80.00 65.86 Mn (257610 nm) z10625.0 SRBR T452.2 991238.3 18811.7
Cr (267,716 nm) = 1048.0 SREBR 22546 129706.6 3150.9
Cu {324,754 nm) =19.0 SBR 269 290746.3 10407.5
Al (396.152 nm) 260 SBR 107 2113292 180050
Ba (493,408 nm) EERO SBR 483 G956460.4  138336.9
K (765,491 nm) 2240 SBR 281 13851802 479062
Page 3of 4
Page2of4
'
o) enanslumuny
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. Report Summary
Pracision Test Pass
Instrument Madel Agilent 5100/5110 VDV ICP-OES
it nstrument ID GBO11A/GE154
Elamant W gl Specilicati M Instrument Serial Number MY 18020001
Value % RSD 4
As (188,980 nm) <260 a73 Sofleane Voo 7.3.1.8507
Se (195,026 nm) <260 0.95 > e
Zn (213,857 nm) =150 0.31 Tested Gy Post Test_PM_Kanyakemn 5.
Ph (220,353 nm) <280 073 Test Completod On 11472024 11:07:24 AM
Mn (257 810 =150 .39
5 o o Result Summary
Al {386,152 nm) =150 038
Subsystem Communications Tast Pass
Ba (493 408 nm) 5150 0.87
i Skipped
K (766,491 nm) 2150 0z i e
Water Flow Test Skipped
Azl [ T L
Gas Flm\'svTesl Skipped
Element Wi " e e o Lure Versgr iopesd
Value % RSD % ,.en?m Bk!pu
As (188,980 nm) <150 1.21 Camera Test Stipped
Se (196.026 nm) =150 0.84 Opics Test Pass
Zn (206.200 nm) =150 056 Advanced Valve System Test Skipped
Zn (213.857 nm) =1.50 0.95 Resolution Test Pass
Cd {214.439 nm) <150 028 Sensitivity Test Fail
Pb {220.353 nm) =150 0.51 Precision Test Pass
Mn (257610 nem) =150 087
toim Co atl Tost Pass
Cr {267.716 nm) =150 b2z Subsystem Comimnlcations
Cu (324.754 nm) 150 024
Al (386,152 nm) 5 1.50 0.33
Ba (493.408 nm) 5150 .40
K (786,491 nm) 2150 065 Optics Test Pam
Radial HAoal
Intensity 3184054 HTMTS
Wavelangth 737212 Taraz
Page 10f4
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Seaciiivity Test
Radial

Element Wevelangth

Specification  Method  Ratio

Fail

Standard Blank

Resolution Test Pass
Element Wavalength Specification  Width
N {174,213 nm} =940 8.97
As (188.930 nm) =820 614
C{183.027 nm) =11.50 833
o (% 2 nm) =820 633
Cr (268,133 ra7) = 13.40 .06
Zr (213,837 nm) 5870 6.70
Pb (22C.353 nm) 3950 7.03
Co (228,615 nm) =17.20 11.72
Ba [230.424 nm) =840 7.32
bn (257 610 nm) 5 13.30 044
Min (280,568 nm) 22030 1421
Cr (267.718 nm) =11.00 7.94
Cu (324,754 nm) £25.00 18.98
G (327 385 nm) 514.20 11.27
Sr (338,071 nm) = 33.50 24.40
Ba (455403 nm} = 4400 33.50
Sr (480,733 nm} 2 35.00 173
Ba {493.408 nm) £36.00 2544
Ba (314.171 nm} =42.00 25.16
Ar (B75.283 nm) = 7400 55,15
K [76E.491 nm) = 80.00 65.58
Page 2of4
'
neslupiun
Pracision Test Pass
Radial
Element Wavelength |
Value % RSD
As (188,980 nm) =260 0.81
Se (196.026 nm) =260 0.58
Zn (213.857 nm) = 1.50 022
Pi (220.353 nm) =260 0.37
M (257 610 nm) £150 027
Al (396,152 m) = 1.50 025
Ba (493408 nm} =150 0.53
K (766.451 nm) =150 015
Axial
Elament g d d
Value % RSD
As (188,980 nm) =150 0.81
e (158.05 =150 065
£n (206,200 rma) <150 0.79
#n (213,857 nm) S1.50 0.81
Cd (214,438 nm} $1.50 035
Ph (220,353 nm) = 1.50 0.33
n (257 610 nm) <150 1.02
Cr (267,716 nm) =150 03z
Cu (324.754 nm) =1.50 051
Al {396,152 nm} =1.50 0.37
Ba [493.40’8 nm) =150 0.68
K (766491 nm) =150 0.74
Page 4 of &
'
wnenslumuRy

As (188,930 nm) z46.0 SRER 1308 977 504
Se (196.026 nm) =410 SRER 106.0 §58.7 70.2
Zn (213.857 nm) = 14210 SRER 41248 440377 1134
Pb (220,353 nm}) =460 SRBR 2072 25647 136.2
Mn {257,610 nm}) = 3518.0 SRBR 130178 2718488 4347
(395,152 nm) 234 sBR a7 508155 47170
Ba (493.408 nm) 2340 SBR 1337 2069203.0 153583
!‘.<. (766,481 nm) =18 SBR 48 1001885 172355
Aial
Elemant Wavelength Specification  Method  Ratio Standard Biank
As (188.980 nm) =208.0 SRER 1749 1586.7 730
Se (196026 nm) z159.0 SRER 167.0 1863.4 1102
Zn (205290 nm} =234.0 SRER 7408 EB3E8.0 831
Zn (13857 nm) 17430 SRER BBE5.9 101568.1 211.7
Cal (294,439 nm) 242270 SRBR 57H1.0 72B52.8 1581
Pb (220353 nm} 3200 SRER 501.0 8464.3 2677
Mn {257 810 rim) 210625.0 SREBR e 10066378 1044.0
Cr (267716 nm) =1048.0 SRER 44248 1322029 8808
Cu (324754 nm} z18.0 SBR BE.T 302807.8 43456
Al (386152 nm) =60 SBR 211 2187710 B392.3
Ba (493 408 nm} z60.0 SBR 2506 71373808 283673
¥ (786.491 nm) =240 SBR 453 14350508  31025.0
Page 3cof4
'
enaslumun
Report Summary
Instrument Model Agllant §100/5410 VDV IGP-OES
Instrument ID GEO11A/GE015A
Instrument Serial Numbar MY 18030001
Software Version 7.3.1.9507
Firmware Version 3447
Tested By Post Test_PM_Kanyakomn 5.
Test Camaleted On 111412024 11:30:45 AM
Result Summary
Subsystem Communications Test —_—
Air Flow Test Piss
Water Flow Test =
Gas Flows Test Pass
RF Generator Test s
Camera Tast Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resclution Test it
Sensitivity Test
Pracision Test Skipped
Skipped
Subsystem Communications Test o
Air Flow Test Pass
:gmir Flow {relative :ps:iaq)ir Flow (relative
15.00 19.00
Water Flow Test Baise
RF Water Flow(Limin)  Camera Water Flow  Water Infat Temperature
Limin) °cy
A= 081 20,55
Page 1of2 4
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| Gas Flows Teat

Pass

Report Summary

instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Element Wavelength
N (174,213 nm)
As (188,980 nm)
C (193.027 nm)
Mo (202.032 nm)
Cr (206.158 nm)
Zn {213.857 nm)
P (220,253 nm)
Co (228 615 nm)
Ba (230424 nm)
Mn (257,610 nm)
Mn (260.568 nm)
Cr(267.718 nm)
Cu (324754 nm)
Cu (327.385 nm)
Sr{338.071 nm)
Ba (455.403 nm)
Br (460,733 nirm)
Ba (493.408 nm)
Ba (514.171 nm)
Ar (675.283 nm)
K (766.481 nm)

Nebulizar Actual Flow  Back Auxiliary Actual Flow  Back
Target Fiow Pressure Target Flow Pressure
o070 070 154.65 2.00 200 110,92
Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Fiow Pressura
2.00 200 115,38 18.00 17.97 2148
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 128.554
RF Oscillator Test Passed
RF Osciliator Frequancy 25,834
(hiHz)
Work Codl Current (A) 44 860
RF Power Supply Current (A) 1,598
Camera Test Pass
Integration Time  Standard Deviation Status
{ms}
Electronic Offset Test 1000 5228 Passed
Dark Current Test 6000 1.168 Passad
Array Test 5 0.024 Passed
Linearity Test 0118 Passed
Page 2 of 2
'
neslupiun
[Resolution Test Pass

Specification  Width

940 679
=B.20 580
= 1150 B.15
=820 5.80
= 1340 &85
=870 B.77
=950 661
s17.20 11.78
5640 7.25
£13.30 9.47
=20.30 14.50
=11.00 70
=25.00 1872
=14.20 11.08
3350 2539
= 4400 3309
=38.00 18,54
= 36.00 2574
=42.00 2523
= 74.00 58.92
< 80.00 6316

Page 2 of 4
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Agilent 5100/5110 VDV ICP-0ES
GBO11A/GED15A

MY 18030001

7.3.1.8507

3442

change mirmor

11/6/2024 10:35:26 AM

Subsystern Communications Test Skipped

AIF Flow Test Skipped

Watar Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped

Advanced Valve System Test Skipped

Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 1 of 4
'
enanslumuny
Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188,880 nm) =480 SRBR 110.5 868.9 543
Se (196,028 nm) =410 SRER 883 934.7 913
Zn (213.857 nm) = 1421.0 SRBR 35354 440177 153.8
Pb (220.353 nm) z46.0 SRER 1845 24923 1598
Mn (257 610 nm) = 3518.0 SRER 110856 2495953 5038
Al (386,152 nm) z34 SBR 8.7 502744 51720
Ba (493 408 nm) =340 SBR 1245 19031641 1516860
K {TBB.481 nm) =18 SER B9 110041.4 13891.2
Audal

Element Wavelength Specification  Method  Ratio Standard Blank
As (188.980 nm) = 208.0 SRER 2633 37443 196.3
Se (196,026 nm) =158.0 SRBR 208.7 4199.7 472
Zn (208.200 nm) =2340 SRER B23.0 122g23 1721
Zn (213.857 nm) 217430 SABR B398.3 167561.5 B01.7
Cd (214.439 nm) 242270 SRBR 5069.2 998737 3852
Pb (220.353 nm) =3200 SREBR 389.0 106411 658.6

Mn (257,610 nm)
Cr (267.716 nm)
Cu (324.754 nm)
Al (386,162 nm)
Ba (493,408 nm)
K (766,491 nm)

= 10625.0 SRER 211804
= 1048.0 SRER 30541

z19.0
=60

=B0.0
2240

SBR 383
SER 108
SBR 106.5
SBR 30.2

985528.7 21536
1317876 1811.5
301401.4 60829
228358.5 182805
B4B04216 601228
16398406 525621

Page 3 of 4
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Fourdation for ingust

Calibration Certificate

Certificate No.:

wSinpmert Mational Food netuts

Food Indusirial Leboratory Semvice Center

2401718-001-01

i
SO,

R

Ve,

I

R

e

N

£
dul

k)

s

NSC-TISI-TIS 17025
MRS R

Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Sol Udomsuk 41, Sukbumvit Road,

Bangchach, Prakhanang, Banghok 10260

Page 14l §

Equipment: pH Matar
Manufacturer: METTLER TOLEDD
Model: SevenEasy pH
Serial No.: 1231158210
ID No.: UAE WAT.010/2553
Order No.: 2401718
Operation No.: 2401718-001
Date of Receip 27 February 2024
Date of Calibration: 11 March 2024

A

Calibrated by MrManas Somsak Approved by
Specialist | Mr.Pharaphal Tuarnjit
Manager, Division of Calibration Laborstory
Date of lssus: 12 March 2024 Responsible for the Tachnical Managemant Team
Tha far of (L

Precision Test Pass

Radial

Element Wavel Specificati L

Value % RSD

As {188,980 nm) £2.80 156

Se (196.028 nm) S280 116

Zn (213.857 am) =1.50 0.50

Pb (220,353 nm) <260 074

Mn (257610 nm) =150 B3

Al (396.152 nem) 2150 054

Ba (443 408 nm) 5150 0.78

K (786,491 nm) 2150 0.44

Aial
Element \ !
Value % RED

As (188.580 nm) =150 a2

Se (196.028 nm) =150 0.82

Zn (206.200 nm) =1.50 035

Zn (213.857 nm) =150 034

Cd {214.439 nm) =150 044

Pb (220.353 nm) <150 048

Mn (257 610 nmj) £150 0,83

Cr (267,716 nm) =150 053

Cu (324754 nm) S 150 0.68

Al (396,152 nm) <150 0.56

Ba (483.408 nm) <150 1.28

K (T65.481 nm} £1.50 074

Page4of4
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This Certicale B issued in aocordance wilh e pondtians ol sccreditation grared by ihe Thar Latoraiary Accrediation Schame which his asmesssd
the maasuneman capabiity ol the taboriary and fis raceabifly ® retogrezed natioral standards ond to the unils of messurement ralzed &t Po
eomuspending naticral standants lsbomiory. This cenificate may notbe mproduced oifer fian o hdl saepl Wi fe geior whllsn Appreval of Fw
Passnnial Food Insstute.

F-C5:009 Revison: 01 Date; 20-04-65

. =
a@gmrEsuiERILoyadedasnIfUaTIS
' l I AUELSNSAE fUEmisgEsE mNssUa S

p=
Food indusirial Laborafory Senvice Center

ahon for indusinal Development Nations! Food nstrute

NSC-TISI-TIS 17025
CALIBRATION 0051

A1y,
SN
ARF NS SUTTILA0saarnILEmS %
USSR S S TMEELS 1S "4,__{/‘\/:\‘\\:‘\\
Foundaion for ndusirial Developrers Meatonal Food st e sl A e
Fend indusmal Lsoraiory Sendee Certir BRATION 0
Calibration Report
Certificate No.. 240171800121
Equipment: oH Matar Rusalution: 101 pH 1
Mamaucturer:  METTLER TOLEDD Model: SaverEasy pH
Sesial Noi: TZ1EE20 Type: Baneh oo
10 No: LAEWAT 010/2553
Date of Calibration: 11 March 2024 Page 3 ot §
Locatioe: Ghamical Caliceaton Laboratory, Natinna) Food Insttuie
Enviranmont Candition: Ambient Temparature: | 334 2 15§ T Ralutive Humidi: (51 =1 ) %
Condition of Equipmant: Good Coeditian
Condition of this Resusts of Calibration
1 Callbraton Method WLCC-002 ; In hausa mathod based an ot mazsunsmna! by uBng Slandan veltago cabtiratce and
earifiad redarunce masral (CRMY)
2 Refarercs Stundants | Canifd Relonncs Watis
Inninsmants Sorisl 10 tig, Munufagiurer Cantificats e Dus Dala
24 DG Veitage Callbeator 00007 Fluke 2362003 14 Jurm 2024
2. Digia) Thanmameter FruannT Fluke O GEOS 001 30 Cctober 2024
23 Thamia-Hygra Mater HFLETH 01023 tnsio ==t 3 lped 2020
el Feo Bhatarial Lat. No. Manalac AsN Expire Date
244 oH bultur 4 008 (Prirary 6H bulfar Selution] E83R4T CEACham 13 Aprd 2025
25 oH bultor £ BB (Pramary bH bulfer Seiutian} EaaE41 CREha 13 Agil 2025
24 o bufter 20,07 (Primary o buffer Solutian) LT CRAGhm PHIAAS 13 Agek 2024
27 oM tuffer .00 {Stardard pH bufler Sokstor) Com08 HACH LANGE GmbH S1IM004 16 October 2025

3. This cerificaton is ymoesbic o The imernatonal System of Link {5 Let)

31 lamrumants Mg 21 thimaigh NSCTISLTES 17028 Labomiory Accradilion of Calibration ba 0008

3.2 Ingrumanis N2 2 and 2.3 Ihreigh NEC-TISHTIS 17025 Labaratory Acciudilion of Calibrtion S 0051

35 Corilied Rathrnce Mukria Ng 24 1 2.6 Iiaceubie i Frmary mEasurement method- Hamed cal dsing caibriud
Iramumater. Baromatar, and nanowotmetsr The Standan Saktion
prwparation and cerifiad by CPACGm L33 I8 accraditng fo 150 17034
an GOVEC 17025

3.4 Cenhed Relerence Material N 2.7 fracoahie o PR Cartifcate Nr. PTH-PHOA-563/3050423 and Certifcats Nr. PTE-

[PTE Physkalah-The:
Braunschanig, Gerrary}

4, Tris conilicaie was certfied only for the inssumant we caibrated

5 This resull of ealitwation was fourd acourio s shown on catn and place of cabbraton enfy,

F-L54012 Revision; 01 Date- 20-04-65

Calibration Report

Certificate No.: 2407718:001-01
Equipment: pH Mator Resolution: 001 p+ Tmi
Masufacturar;  METTLER TOLEDD Modst: SevonEasy oH
Sarial Ho.: 1231155210 Type: Eeitch top
10 M UAE WAT D103553
Date of Calibration: 11 March 2024 Page 3ol §
Calibration Results:

1. Calinration of pH Mates
(Mgt vaiun bufons adust: 04 mi)

i Marwal Temperature Compermation o1 25 °C |

Nominal DC Valtags Standard Avarage Indicalor Reading Uncartainty Gowerage Factor
wH [m¥ ) my aH Lamv ) (T3]
[] 414121 &4 a0 0.50 00
] A ) 200 058 200
] I 178 400 056 200
] 50,160 =] 600 058 2
] [ ] 740 [ 00
] 50,158 -5 B 0.58 200
m ATT 461 A7 1000 nse 200
12 205811 206 1200 [ 200
14 -A1a 118 -ang 14.00 o 200

2 Calibrafion of pH Matar with Elactroda [ Manual Temparsiun Compansaton & 2% |

Ecuipment:  pH Elocrann Type:  Combined Slacimde
Masulacturar:  METTLER TCLEDD Model:  InLab Saiide
SariniNo:  JUERTI DNo A
of ystom  [Tren alpH 4, 7 and 10)
Certifed Vakon Romrage indicatoe o [ER— Uncartainty Covarage Factor
25 °C () o e [2aH) (k)
4.008 40 188 = Qo071 200
7000 700 13 £ 0.0085 200
000 00 160 Wz 2.0085 2m
865 557 7 o007 2

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Cartificata No.: 2401718-001-01
Equipmant: Dhgital Tharmamlsr win ATD [pH Matar)
Rasolulion 01w Model:  SevenEasypr
Sarial No.: t2anigand IDNo:  LAE WAT 0102553
Manufacturer: METTLER TOLEDOQ
Date of Calibration: 11 March 2024 Page dof §
Locatian: Crermical Caibraion Labamicry, Natianal Food atilule
Envireament Coniticn: Aembsent Temperaturs By e 1%
Ralative Humigity N x 2%
Candition of this results of Calibration:
1. Catbraton Method " halise method. W-TE-IZ5 by comparsion win stancan thermameter
The Calbratian i determined by companng wilf & hrcwn lamparalune
#rom a standard resistance thermomter,
The temperatune scale i se at this lborstory @ the ntecnatianal
Temgorasure scale of 1960 | 1590 |
2 Referance Standard Ingyumant
Instrumant Moret Serial Mo Carificate No. Dise Date Thecugh l
HANDHELD THERMOMETER 1823 FRRLIET]
PELT 0A7TIEE D Jun- TISTR
Fatrum Regissance Tharmamatar [PRT] BETA Brrand

Suppert Equipment Law Temperaturs Bath {ISOCAL-8], Model. Europs-§ Pius Basc, SN 3415022

3 Thes conilicate @ Irecastie 10 IWamatcnal Sysem of Uinis (51 Unis)

A, This cerificate waa- canifind only %01 he istramant we calbrated

5 This resut of calioralicn wse found BEEUT#6 &8 Shown on date and plece of caibraton oy

Gt

El Withiul sdjustmant l:l Atiar sejustment

& Candison of Calirated itsm

7. Rt of Calbration ;

FuCS-02 Revision: 17 Dale: F0-04-65

g,
& e,

e

{R

rrssUTRILE IS daan Wlams
TISAEA TS EE TArSSL0

7

U

g

W NN
R

F aron fox Indusimat Deveiapmer? Mational Foad it NIC-TISLTIS 17028
Food rdusmsl Laborsrory Sanice Certer CALIBRATION 0061

Calibration Report

Certificate No.: 240497 18-001-011

Equipmant: Digitsl Thermamelsr with AT {sH Matar)
Reseiution; 01 ¢ Modst  SevenEasypH
Sarial No 12185210 Do UAE WAT 010554

Marutacturer:  METTLER TOLEDD

Date of Calibration: 11 Masch 2024 Pagesats

Calibration paint 150, 26,0 and 350 °0
Calibrution rasult:

Trie kst Wars mmersed in ligut baf or dry bath io 8 minemum depihef 100 e

- Dasenption of probe, mods) A SN WA
Dimsnsion of probs | Diamater & mm, Lengin 20,
Sheath materal Slarmisis Steel
Standara Uncartsinty
UUC® Readis Carrecton Vakue
L -~ ki e
151 14 008 a1 o.0e
a8 24.008 a1 nosa
I 34087 a1 oo
tate
UG | Unil Unger Caitbragion
The repan 1 sandarg  coverage fneior = 2, prowiding o e of corfitere of

Bpproximalaly 85 %
- Y73

F-C8-12 Revition: 01 Dals: 20-D4-85

€& DKSH

Certificate of Calibration

AGCTIH-TH 1702
ki
Equipment: pH METER Certificate No,: COT240167
Model: SevenEasy lssued Date: 9 April 2024
Serial No. (or ID.): 1230525212 (UAE. WAS DD3/2553)  Job Moo WO-D0024208
Manufacturar: METTLER TOLEDD Page: 1af 3
Electrode Sarial Mo 1156883 Model:  InLab Solids  Brand:  METTLER TOLEDO
Condition: In Condition
Customer: United Analyst and Engi ing C ltant Company Limited
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakancng, Bangkek 10260 Thailand
Environment Condition: Temperature @ C * 2 )
Humidity 50 HRH £ 15 %RH
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Bukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
Calibration By: Miss.Qrawan Khiaiphioi
Calibration Date: 4 April 2024
The Method used: In house method, CAL-WI-58, basa on ASTM E 70-07

Traceability: This ceriificate is fraceable to S1 Units, Sampbe Test is assured through primary
meaurement mathod Hamed cell, through CPAchem Lid. (ISO/IEC 17034) Certificale
No, 933377, 931985, 231984 And pH Scale fraceable ta the SI Units maintained by
Mational Institute of Metrology (NIMT), Thailand through Industrial Foundation
El ical and El ics Institute Certifi MNo. CAZ0230350EA

O?raw:mk ﬂz‘zé :

(Miss Orawan Khiaiphioi) (Mr. Nitinun Srihawan
Person In charge Authorized signatory

This ceriificais i ssued Hie unks of measurement accoding % the Intematiana Sysiom of Linits (S1). 1 provices iraceabiity of measureman fa infematioral
e naticnal standand o clher recogr

The measurement uncerinty statod s the apanded uncertaiaty which 18 cetained from the standard unconalnly mubpled by the coverge factor (k=2 ta
prowida @ lowal of conficecca of aporodmataly 85%. It is dotomioed in sccardance wilh e Guida fo Exprosaken of Uncertainty in Measurament {SLUM)

Thess results may be alfeciad by deviations from spochiod candiicns. Tha resulls relato caly & the items tested, calibrmtod o sarplod, Tha eport shall no
b rnpeoduced axcept i il withoul spproval of DKSH Tochaciogy Limisd.

v Rimstiars maToed e

DHEH Tuchoaiogy Lirved

2533 UM T s Tk s 0263
%3 Siiktusrmat Ha, Bargehak. Preskinons, Hughoh ST6
[ 367000 Emal Wabiin s

Lanms‘lu'muqu

Delivering Growth - in Aska and Beyord. CIAL-FM-COT-14: 9 Apr 2024

&= DKSH

Certificate No.: COT240167 Page2of 3

Calibration Resuits:
pH Scale
Input pH Meter Reading . unaartainh:n of Coverage Factor (k)
{mv)
{mv) (mv) Error (mV) {pH)
41412 414 012 0.00 0.58 2,00
354,98 as5 0.04 1.00 0.58 200
2058 206 0.20 200 0.58 200
236,64 237 0.36 300 0.58 2,00
177.48 178 052 4m 0.58 2,00
118.32 118 032 5.00 0.58 2.00
59,16 59 046 60 | oss 200
0 0 0.00 7.00 058 2,00
59.16 59 0.16 8.00 058 2,00
11832 118 032 8.00 058 2,00
-177.48 177 .48 10.00 0.58 2.00
23664 23 0564 11.00 0.58 2,00
2958 29 020 12.00 058 2,00
354,96 355 004 1300 0.58 200
41442 414 012 14.00 058 2,00

i inumas s Tulal 4
DHEH Tachnaiogy Limbed

Ry
2633 Subhumvit Acad. Bargeha, Preakhancog. Bangeok 31260
Paore +48 2639 TO00 Emae Lrom Webste

lﬂﬂﬁﬁi‘l!jﬂ'lﬂqtl

Delivering Growth - in Asiz and Beyond. CAL-FM-COT-14: 8 Agr 2024



&= DKSH

Certificate No.: CO7240187  Pagedof 3
Practical slope and zero point*

The three-paint calibration using three standard buffer solutions; pH 4.008 , pH 6.985 and pH 9.997
-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01

The peactical skape of the pH electrada; 57.01 (mVipH), 96.37%
The zera point of the pH elecirode; 6.88 (pH)
Sample Test Results
Standard Buffer Unit Under . Uncertainty of
Salution (pH) CalbrsonpHy | PP | it ok |98 Fector f

4.008 3499 0018 0.0070 200
6.985 T.00 0015 0.0081 200
5997 10.02 0023 0.0074 200

* Calibration Marked " Not TIS| Accredited ® in this Carfificate have bean included for complatenass.

The End of Certificate
hn Mimamay ivnTulal 41
DKEGH Tactnoiogy Limited
2533 M TR e T e 10260
2503 Suleburei R, eracng, Bunghak 1 '
Watnie ard.
3 " oneslimu
Delivering Growth - in Asiz and Beyond. CAL-FM-COT-14: 8 Apr 2024
Certificate No.: C15240373
Page: Z2of 2
[ Equipment Ceriificate no Cal. date Next Cal. date
I Digital Thermometer with Probe QR23-1073 2 May 23 2 May 24
Calibration Resuits:
Without Adjustment
Sensor Type: RTD Channal: -
DCHameater (mm) 4 Length {mm}: 135 Immersion {mm): 110
Calibrate Point.{*C) | STD.Reading ("C) | UUC. Reading (°C) |Comection of UUC (C)| Uncertainty {= *C)
16.0 15.010 151 -0.0%0 0.0%6
25.0 25.006 25.1 0,084 0076
35.0 35.004 35.0 0,004 0.078
The End of Certificate
s B e T Tl e
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Delivering Grawth - in Asia and Beyand. CAL-FM-C15-14: 08 Ded 2022

& Certificate of Calibration

MSC-TISHTES N2E25
it
Equipment: Digital Thermometer with Probe Cerfificate No.: C15240373
Modal: SavenEasy pH Issued Date: 08 April 2024
Serial No.: 1230525212 Job No.: WO-D0024208
Manufacturer: METTLER TOLEDO Page: 1af 2
1D Mo UAE. WAS.D03/2553 Condition: In Condition
Customer; United Analyst and Engineering Consultant Campany Limited

3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

G T . 2T % 3‘c
Humidity: S0%RH = 20 WRH
Valtage: 220 VAC = 10 %
Calibration Place: Thermma-Hygro Laboratary, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Prrakhanong, Bangkek 10260 Thalland

Calibration By: Mr. Nateekam Mitjit

Calibration Date: 09 April 2024

The Method used: In house method, CAL-WI-18; by comparision with standard thermometer
Traceability: This certificate is fraceable ta the Intemational System of Unil maintained by

Quality Rebom Co. Ltd. (QR) Certificate No. QR23-1073

i o g

(Mr. Nateekarn Mitjit) (Mr. Pramote Ramrong)

Persan in charge Autharized signatory

Thils cerificate is issued the units of messurement accordng to fie Intematiosl System of Urits (89, I provides raceability af
messurement fo inemationsl or nationsl standard or other meogrized natonal sandend laborstories.

Th rsisurement uncarainty alaled is the axpandad urcanainty wiich |6 obiained Yom The glandan urcartanty multiplied by the
covarngs TRclor (K2} 1o provida 0 level of confdence of spoensmataly B5%, It s determined in scoordance with he Guide 1o Exgression of
Uncartanty m Maasuramant (GUM).

Thase resuts may be affecied by deviations from spectled condtions. The tesults reiate coly 1o the iterms tested, calbraed of sampled
The repart shall nol be repoduced sacept 0 Tl without apgrovel of DKSH Technology Limied

win Bumans weTuTad Svin
K Tachrougy Linded

el
2533 Subbverrn Ficsat, Blangehah, Phuskhances;, Barghok 15240
Prone +55 Z0I8 OO0 Emak Wiiznin
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Delivering Growth - in Asia and Beyond, CAL-FM-C18-14: 08 Dec 2022
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAM APAN) m
CORPORATE SERVICES 3: EQUIPMENT O Vices =
53418 PATTANAKARN ROAD S0 I8 1
WHC-Tiskns Tz
TEL 027173001 CALIBRATKIN 5O

Cert. No.: 24TM303

Certificate of Calibration Fay 19
Equipment : BOD Incubator
Manufacturer : Arco
Model : 41320
Serial No, : 13URCA5013201
ID Ne. : UAE WAD.015/2561
Submitted by : United Analyst and Engineering Gonsultant Ca, Lid.

3 Soi Udomsuk 41, Sukhurmvit Read,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Amblent Temperature : ({26+10)°C
Redative Humidity @ {5030} %
Calibrated by : Tawatchai Pama

Approved by : '_C;{:PDB:_‘{ bfv—

Approved Signatory

[ ) Pornthippa Tameyakul
[ 4 Unnopphol Harachal
{ ) Suwit Imjai

Issue Date : 18 February 2024

The Uncertalnties are for a

ne may poi b

Apprarval of the Bead of Corpe




Equipment : BOD Incubator
Condition As-Received : Used Item
Reference : 24020234001
Result of Calibration :- { ") Without Adjustment
Function of UUC* : Temperature Source
Fresh air satting : Met Avallable
Calibration | Uuc* | uUugt P Overall o
Peint | Setting | Reading stability uniformity | Variation| Factor
()] ey | (*C) (£°C) LG {'c) K
200 2041 | 189 0.37 072 1.4 2
Calibration ["C)
Paint Position
(e 1 [ 2 [ 3 [ & [ 5 [ 6 [ 7 | & [9fefa]| (zc)
200 | 19873 | 19803 | 20322 | 19600 [ 19615 [ 19585 | 1ae12 | 1essa | roses | ose

Average’ : The average of 30 values In each position.

Temperature stability : One-half of the greatest i of &l any one sensar,
T i + The masi i of d temy at any sensors and the measured
temperature at the reference location which are observed at the sama time or at as closs an cbservation time as
possible to determine the temp pattern ar b ganaity within the chamber under steady-state conditions.
Overall : The Diff of the and

UUC* @ Unit Under Calibration
MNate The reparted uncerainty of measurement was included stability and excluded unifarmity

The reported uncertainty of measuremant was based on a standard ltiplied by a ¢!
factor k, iding a level of of imately 95 %.
-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 : EQUIFMENT CALIERATION AND TESTING SERVICES

S0 BATTANAKARN ROAD SO0 18, SUANLUARNG, SUANLUANG BANGEOK 1025

TEL, =271 7-3000 FAX. 0-2719-9484

Cert.No.: 24TW35

Page.: 1of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Y8l
Model : 5100
Serial No. | 11B 101863
1D No. = UAE WAD 0042554
Recaived Date : 20 February 2024
Test Date : 21 February 2024
Refarence : 240206280501
Submitted by : United Analyst and Engineering Consullant Co, Lid

3 Boi Udomezuk 41, Sukhurmvil Road, Bangehak,
Phrakhanong, Bangkok 10280

1 ¥ G : T (254 5)°C
Humidity (50 + 20 ) %
Test Procedure : In - house method @ CP-CHE
by Comgs with Azide Mathod
Tested by : Wadalak Sirlthean
Qi
Approved by : oMb

Approved Signatory

{ ) Pornthippa Tamayakul
{ ) Unnopphol Haracha
{ /) Saithip Meangmat

Issue Date : 22 February 2024

wenenslumunu

Equipment : BOD Incubator Cert. No.: 24TM303

Condition As-Received :  Used ltem Page: Zof 3
Refersnce : 24020234001
Procedure Used :-

Calibration were using tion p dure CP-OTOZ based on TLAS G-20 according to direct

maasuremant method with Data Acq) which with Temp Detector { RTD )
The temperature scabe used was based on ITS5-80,

Condition of this result of calibration

1. Reference standard instrument-

Instrument SerialNo.  CertNo.  Traceabls Dus Date
1 ) Data Acquisition MYES003411 23LM208 TPA 27 Dec 2024
2, This carfificate is valid only to the item calibrated on date and place of calibration.
3. This 5 Is o the System of Linit,
Remark : TPA : Technology Promation Association | Thailand - Japan }
Result of Calibratlon ;- { * | Withaut Adjustrment
Function of UUC" Temperature Source
Fresh air setting : Mot Available Environmant during calibration

inning Finished

28 31
{ 70 &5
2 4 [AC Supply { Vell ) 233 234
E] &
T 8 ey i
= Puosition :
H $ i Hz $ 3
= 2
LiT A :
a i
o 5
&
7
Probu Installation Dotails : Dimension of Chamber ; a
az 10 om o= 082 m 8 fraf)
b= 10 cm W= 12 m
e= 10 cm H= 12 m
Capacily= 088 m’

Cert.No.: 24TW33
Page.: 2 of 2

Condition of this result of calibration

. Reference Standard Inatruments |

This i ion s le 1o the System of Unit through the reference standards
labaratory of Industrial C: fon Canter, T gy Promotion iation [Thalland-Jagan),
Instruments SerialNo.  IDNo.  Cerlificats No. Due Date
1. Burette - 130BU1D 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO 23MMAD5 16 July 2024
2. Standard Matenal :-
Material Manufacturar Lot.No. Assay
Sodium Thiosulfate pentahydrate Marck AM1TE3316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method B0 Beter
(Azide Modification Method) Reading Standard Deviation
(mglL) ima) (maiL)
i .19 0.0055

This report was certified anly for the instrument we tested.It is allowabls to use for study
Intend to use for advertising and referral purpose |s prohibited This report may not be reproduced
ather in full without written approval of the laboratory

~olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD SOI 18, SUANLLANG, SUANLUANG BANGKIIK 10250

TEL.0-2717-3000-24 FAX.0-2716-2484 CALIBRATION D08

Cart.No.: 24MM283
Page.: 1of3

Certificate of Calibration

Equipment : Electronic Balance Cert.No.: 246MM283
Condition As-Received :  Used item Page: 2 of 3
Reference : 2405-D1660C-2

Procedure used :-

Calibration were conducted using in-house callbration procedure CP-0B01 based on UKAS LAB 14
according to direct measurement method agalnst standard welght,
Condition of this result of calibration
1. Reference standard instruments:-

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Maodel : XSR204

Sarial No. : C117635043

ID No. : UAE.WAS 01212564

Submitted by : United Analyst and Enginearing Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location ; Balance Room (108)

Received order : 11 May 2024

Callbration Date : 11 May 2024

Amblent Temparature : 15 Cw40’c

Relative Humidity : 30 % to 80 %

Callbrated by : Khit Ruttanaprapachai

‘KUN:L l&_
Approved by :
Approved Signatary

{ ) Penpan Paipim

{ ) Suwit Imjal

{+' } Kunchit Promprat

Issua Date : 15 May 2024

The L es are for a probability of 9%

This cartificate ray not be reproduced ather than in full, except with the prcr written
Appraval of the head of Carporate Services 3 : Equipment Calitvation and Testing Sarvices.

tnanslueauay

Equipment ; Electronic Balance Cert.No.: 24MM283
Condition As-Received :  Used itam Page: 3 of 3
Referance : 24050186002

Result of callbration

2. Effect of off center loading
A mass of 100 g was placed fo various pesition an the pan,
The weighing machine reading amor obtained is given in the fable

Maximum difference between

Position1  Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} (g) (g) (g) (g) (ag)
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal value
Balance Measurament Coverage
Applied Weight Reading Correction Uncertainty Factor

tg) ta) tg) (xmg) (k}

Uinload 0.0000 0.0000 015 213

1 1.0000 0.0000 0,15 213

5 5.0000 0.0000 0.15 213

10 10.0000 0.0000 015 21

20 20,0000 0.0000 018 203

50 50.0001 -0.0001 0.1 2.06

6O B0.0001 -0.0001 0.18 2,04
BO B.0001 -0,0061 ozr 2

100 1000002 -0.0002 ozr el
120 120.0001 -0.0001 028 2
200 200.0001 -0.0001 03 2

The reported uncartainty of measuremant was based on & standard inty Itiplad by a
factor k , providing a level of of app 95 %.
-olo-

li)ﬂﬂ'ﬁhllﬂ’l'l.lml

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Waight Set (E2) 15884 24053 TORCOOT MM-D013-24 25 Jan 2026
2. This certificate is valid only to the item calibrated en date and place of calibration.
3, This result of callbration was made on sted at the point sg by
4, This certificate is not cerified for any commercial transaction,
5, This cestification is to the System of Unit.
Result of calibration | ) Without Ad) ot ) After Adg by Internal C: ]
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(£:3} (g} (a) (£mg) (k)
100 100.0000 0.0000 027 203
200 2000001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of welghing machine {n=10)
Applied Weight Standard Deviation
ta) of Reading (g )
100 000007
200 0.00007
'
enasluAIuAN
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Foundatan for sl Drveloprment Matsna Food refute il e T
Food hominal Laberatary Serdce Center CALIBRATION 1081
Calibration Certificate
Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
+ Prakh 10260
Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: €210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrJerawut Prapewuttipang Approved by %
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The inties are for a ility of app 95%

This Certificate |s issued in accordance with the conditions of acoreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the
unés af messurement realized st the cormesponding rational standards laboratory. This certficate may not te reproduced other
than in full -except wah tha pnor written approval of the Naticnal Food Insttute.

F-C5-009 Reveuan: 01 Date: 20-04-65
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Fourdaron for industial Developmers MNatonal Food hsfiuee Int NSE TIBE TG T
Food indusinal Laboratory Senice Cerver mlsl&hg‘ 0081

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Eletratic Balance Manufacturer;  METTLER TOLEDD
Model: XSR20500U Resolution:  0.00001 g/ 00001 g
Serial No.: C210685354 1D No.: UAE WaO.DI0/2565
Capacity: 220 g
Date of Calibration: 2 apré 2024 Page 2 of 4
Ci Amhignt ML 4 05 'C Relatve bumidty: 95 = 25 %

Place of Calibration: Laboratery, UNTTED AMALYST A%D ENGINEERENG CONSULTANT CO,, LTD.

Condition of Equipment: Good Condeion

Condition of This Results of Calibration:

1. Calitation Meshod: NFI Mothod W-MAO01  En-House Method based on UKAS Lsb 145 2019

1. Heferencs Standards:

Reference Standard ~ Model Serial Mo,  Calibrated By Certificate No.  Due Date

Standard Weight Class E2 1img to 200g B505567572 Ri= M23040535 B Apri 2024
Instrument Model Serial No, Calibrated By  Certificate No. Due Date
Therma-Hygro Meter G011 WFLETH 016/23 Qualty Rebom QRI4-GM3 9 February 2025

3. Ths certification & raceabie to 51 UAIT
4. Thes cortficate was comified ondy for the instrument we califrsted
E. Thi ressuilt of calration was lourd ACCUrATE 25 Shawn an dato and place of calbration anky.

1i n i
1. Repeatability of Reading:
Homingl Valve  { g ) Standare Dewviation of Resding (gd
Al 0.0000042
[ 0.0000052
160 D000035
00 1,000
2. Off-Center Error:

A mass of 100 g wes placed and moved to vanous posEian on pan.
The hasnce raading atitaired is glven (n the table.

o<
@
o i)
g
1 - 2 3 4 5 ] (Maximum Difference]
L g )]t g 3]¢ g 3/C g »{¢ 9 PIC 0 } (g3
F 100.0000 | 1000001 859999 a9 e 1000001 100.0000 2.0001 ﬁ_

FCS012 Revison: 01 Date: 20-04-65

SN
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Faurdancn for inckasmal Develoemerr Nanonal Food bsmue i Tt e
Food rdusmal Leboratony Sensce Cerer CALIBRATION D081
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDG
Modek:  XSRZ05DU Reselution: 000001 g / 0.0001 g
Sarial No.: CII0EE538 10 Moot LAE WAC010(2565
Capacity: 120 @
Date of Calibration: 7 spel 2004 Page 3af 4
Calibration Results:  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: Intemnal Cafibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resoluton: 000001 g )
Harning Ve Standard Waue Aoririge Reading Comredtion Urcertanty Cowerage Factor
L g L. g J L g 1 | S | & g J A
Unload 0.000000 0.00000 0.00000 0.0000086 200
£.001 0.001003 0.00101 -0.00001 0.0000088 100
0095 0.005003 0.00500 060000 00000052 200
001 0.010003 0.01000 0.00000 0.0000085 200
0os 1.045595 005000 000000 00000056 200
o1 0.100011 010000 0.00001 0.000011 200
2] 0500016 150001 A.00001 0.000014 200
1 1.000CK1Y 100003 000002 0.000016 200
¥ 2000023 200001 .00001 0.000017 200
5 5000017 5 00002 0.00000 0.000020 2.00
10 10-000HHIG 1000000 0.00001 0.000026 200
Ful 20.000031 2000000 0.00003 0.000037 200
3 30000040 30.00001 000003 0.000050 200
i 50 0028 50.00007 0.00001 0000068 200
il BODOI0EE B0.00002 Uleeral] oonitl 200

F-C5-012 Revisan: 01 Date; 20-04-65
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Food indusial Laboratory Sendce Certer

Calibration Report

Certificate No.: 2402283-002-01

Equipment: Eictronic Balance Manufacturer:  METTLER TOLEDO
Model: XSAIOSDU Resolution:  0.00001 g/ 0.0001 g
Serial Mo C210685384 1D No.r LAE WAD.010/2565

Capacity: 110 o
Date of Calibration: 2 apnl 2004 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 81 - 200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )

Pormeal Vale Standard Value Mverage Reading Corecuion Uncertainty Coverage Fartar
| O T £ ¢ a1 L | [= g ) L3
50 90.00010 90,0001 0.0000 0.00015 200
100 10000006 100.0001 0.0000 000015 200
31 11000007 110.0001 00000 000016 200
120 120.00009 1200000 0.0001 £.00017 200
130 130.00010 1300000 0.0001 400319 200
140 140.00014 1400000 0.0001 0.00020 200
150 15000004 150.0001 41,0000 000020 100
160 160.00010 160.0001 0.0000 000022 200
1 17000012 170.0001 0.0000 000023 200
00 200.00016 200.0002 0.0000 000028 200

The reported uncenainty of measurement was based on 3 standard uncanainty multipied by 3 coverage factar & | providing
leved of confidence of approximately 95

L 1.1 R

F-C5-012 Ravision: 01 Date: 20-04-65
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atema Food mefiule MSC-TIELTIS 17028
CALIERATION D081

Calibration Certificate

Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
h 10260
Page 1of 3
Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UFS5
Serial No.: B216.1666
1D No.: UAE.WAD.027/2559
Order No.: 2500116
Operation No.: 2500116-001
Date of Receipt: B October 2024
Date of Calibration: 8 October 2024
Calibrated by Mr.Yothin Charoensuk Approved by %
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date'of Ranue; 15 October 2024 ible for the Technical Team
The are fora of 95 .

This Certificate is issued in accordance with the condtions of accreditation granted by the Thai Latoratory Accreditation scheme
whith has assessed the measurament capabiity of the [abaratory and ts traceability to recognized nationa! standands and 1o the units
af maasumament realized at the correspanding national standards [sboratory. This centificaba may not be reoroduced other than in full
Except with ihe prior witten aparcval of the National Food Insttute.

F-C5409 Raision: 0] Date: 20-04-6%




Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER, {Hot Air Oven}
Model: UFS5 Serial No.:  B216.1666

Resoluion: 0.1 °C 10 Ma.: UREWAD,027/2559

Manufacturer: MEMMERT
Date of Calibration: 8 Detober 2024 Page 2af 3
Location: Laboratary, LNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Environment Condition: Ambeent Temperature {303 =2 1 ) ¢

Relative Humidiy { 55 £ 1 )%

Line Voltage { 230 £ 3 ) voi

Condition of this results of Calibration:

1. This instrument was callbrated by insert @ standard thermomieter into its chamber and calibration according o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidsines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scele used was based on IT5 - 50,
- All data show below were final values and the initizl data may be obtained upon request.

2. Reference Standard Instrument

Tnstrument Madel Serial No./ID No. | Cartificate No. | Due Date Through
Digital 340724 MYS7003188 NATIONAL FOOD
TE 670486-01 8 June 2025 :
with sensor "D [T pr— . INSTITUTE
3. This i5 traceable to | System of Units (51 Units).

4. This certificate was certified only for the instrument we calibrated.
5. This result of calibraticn wis found accurate as shown on date and place of calibration andy.
6. Condition of Calibrated item ; Good

ULIC Description :
Time of #ecord 1 Haur 9 Minute At 104.0,140.0 and 180.0 “C
Fresh alr Damper Open Fosition

Close Fan m

ot Avallable

7, Result of Caiibration : [%] wanoutsspustment [ ] Afer adjustment

F-C5-012 Revgion: D1 Date- 200465

o

Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER. {Hot Air Cven}
Moded: UFs5 Serial No.:  B216.1668

Resolution: 0.1 °C 10 Nov: UAE WAD.027/2558
Manufacturer: MEMMERT

Date of Calibration: 8 Detober 2024 Page3of3
Calibration point: 104.0,140.0 and 1800 *C X
c result: s o
Calibration | Temperature Relative Line Voitage - -
Condition °c) Humidity (¥a] (Voit) L &
] 253 54 227.0 B -
Max 312 56 0 5
Tablel : Reporting of Temperature
Calibration Measured Temperature (°C) @ Sensor No.
point (Sensor No.9 is REF)
{°c) #1 #2 #3 #4 #5 #6 #7 #8 #9 + (")
104.0 103.89 | 103.66 | 103.58 | 103.6% | 104,40 | 103.98 | 103.70 | 104.10 | 10405 0.53
140.0 139.85 | 139.53 | 139,87 | 139.B8 | 140,67 | 140.00 | 139.60 | 140.25 | 140.23 Q.73
180.0 17963 179.22 | 179,71 | 179.76 | 1B1.03 | 180.06 | 179.41 | 180.87 | 180.3% 0.90
Table 2: ing of Result
UUC* Setting uuc* Reading (*C) Stability Uniformity Overall Variation
e MIN MAX | Average +("C) ("c) [§5]
104.0 104.0 104.0 104.0 0.15 0.49 0.28
140.0 140.0 140.0 140.0 013 071 1.2
180.0 180.0 1B0.O 180.0 013 1.2 18

Mote  The quoted uncertainty include * Stability * end * Loading effect (20% of Temp Unifarmity) ©

Uuc* = Unit Under Calibration

Stability = One-half of the greatest i of P at afvy one sensars,

for 8t least ha¥f an hour after reaching steady state.
Uniformity = The ffe of st any sensars and the measured
temnperature at the reference location which are cbserved &t the same time.
Owerall Verigtion = The difference of the and ménimum Througout time,
The report uncertainty of messurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of appromately 95 %.

S P

L5012 Revmion: 01 Date: 20-04-65

A

H“mm‘“ H k N N k Hanna Instruments (Thailand) Ltd. £0=20%

instruments  #werssss pisck 24, pisck R, 5 k,

Huaykwang, Bangkok 10310 Tel: (-2541-4199 Fax- (-2541-419%

Certificate No. : HIT-2417-0568

Page:lof 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HIE39800-02 Serial No. = 1147807
Tube Heater : 25 Vinl Capacity Resolution : 01°c
Temperature Range : (=10t 1601°C Temperature of Reaction ; 150°C
Manufacturer : Hunna Instruments Made in Romania
Condition As-Received : Used Product Reference : RE240681

Ambient Temperature : (s+2% Relative Humidity : (30 £ 15P%RH

Customer nwme : United Analyst und Engineering Consultant Co,, Lid.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260

Received date : 22 April 2024
Calibrate dute : 23 April 2024
Tssue date : 25 April 2024

Calibrated Location : Hanna Instruments {Thailand) Lid.
Calibration Procedure : This ealibrator was conducted by using in-house: calibration procedure

CP-{M by using certified reference stundard instruments.

Calibrated by ; & M, Pichit Perthong

L
Approved by : ﬁ f/
O Mr. Channarong Soinsk Mr. Anan Suwanchaisakul
Authorized Signatory

THANNA

¥ Fumnts
Al Thassand) | imime

This certificate was certified only for the instrument we calibrated.

This rezult of calibration was found accurate on date and place of calibration only.

** This certificate may not be reproduced ather than in full, except with the prior writien **

approval of the head of Hanna Instrument ( Thailand). J '

Certificate No, ; HIT-2417-0568

IRl

instruments
Page:2ef 2
Condition of this calibration result;
Standard = This cestification is traceable 1o the international unit of unit mointained through:
Instruments Madel Serial No. | Certifleate No. Traceable
Data Acguisition Switch Unit 349704 MY44065265 | WE2307-164-1 WHK Electric Co., Led.
Technology Promotion
Digital Thermo-Hygrometer HT-TT15D ALOTIES 24H41
Association (Thailand-Tapan),
Calibration Result:
A Temp Source Accuracy for COD Reactor,
Capacity Nominal Value Average Value Uncertainty of Measurement
(Vial) °c) °c) #°c)
25 Vial 150.0 149.8 1.4
Unit: *C
(14) (z4) (3A) (44} (5A)
148,901 149.249 145,950 150.042 149,186
(1B} (2B} (3B} (4B} (58]

149,724 149,578 149,852 150,100 150,117

(1) (2C) (3C) (4C) (3C)
145863 144,799 150,233 149847 149.977

(o 12D} (3D} 140 15D)
148,550 | 149666 145958 146,744 149.81%

{1E) (2E) {3E) (4E) (5E)
150,044 | 149.868 145361 146.973 | 146654

Figure: Shows the location of the temperature source,

The report uncertainty of measurement was based on a standard uncertninty multiplied by & coverage factor & = 2,

providing a level of confidence of approximately 95%

** End of certificate **
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Verification Certificate

Substitute for Certificate No.: 2402957-001-01

Certificate No.: 2402957-001-02
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hack, P 10260
Page 10f 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 2520
Serial No.: 91794469
1D No.: UAE.WAS.011/2560
Order No.: 2402957
Operation No.: 2402957-001
Date of Receipt: 23 May 2024
Date of Calibration: 23-24 May 2024
Calibrated by mMrjerawut Prapawuttipong  Approved by %
Sclentist ( Mr.Phesaphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 1B June 2024 itabe for the Team
The are for a of app 95 %,

This Certificate is msued n aceordance with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme which
has assessed the measursment capability of the laborstory and its traceability o recognized national standards and 1o the units of
measurement realized at the corresponding nationa! standards kaboratory, This certificate: may not be reproduced cthes than in full
except with the prior written approval of the National Food Institute.

F-5011 Fevison: 01 Date: 20-04-65
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Foundation far ndusing Development Nahonal Food rstufe
Food Indusirial Leboratory Servce Cerver

Verification Report

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serlal No.: 91794489
Resolution; 1 % IDMNo. UAEWASD11/2580
Manufacturer: FOSS
Date of C; 23-24 May 2024 Page Jofd
Calibration point: 380 °C

Calibration result:

Reporting of Temperature
UUC Setting | UUC* Read ) Standard Uncertai
Black No. ey s "8 | staitity (4°€) | 1 pmorterd | U7 t,c}""'
1 380 S0 096 788 21
2 0 380 .40 78l FX]
3 3@ 380 118 EEE i1
4 380 380 0.44 377.64 1.6
5 380 350 811 377,75 16
B 380 3% 14 37835 15
7 360 30 117 7.0 21
5 380 380 03 37708 21
5 380 380 012 37661 21
10 380 E 056 77 2
m E 380 040 7707 a1
i 30 380 118 377,71 Fx
5 30 380 ] 7907 1%
W 380 380 [T} FRERE] %
15 380 ) 504 375,78 16
1 380 380 [RE; 7874 71
I 380 30 032 EE) 71
18 380 380 04 a7 F]
19 360 30 096 37953 i
i 560 30 040 37506 31
Note:

-UuUC*® = Unit Under Calibration

-tmmersion depth of standard thermometer in tube level high of sand Is equal heater plate of UUC.

- Stability = One-half of the greatest of e at one sensors,
for at least half an hour after reaching steady state.

F-C54012 Revision: G Date: 20-04-65
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Foundation for indusinal Cevlopment Matiors Foad restute
Foad Incsirial Laborstory Sensce Center

Verification Report

Certificate No.: 2407957-001-02
Equipment: HEATING BLDCK DIGESTION
Model; 2520 Senal MNo.: 91794469

Resoiution: 1 L IDNo. UAEWAS.011/2560

Manufacturer: FOS5

Date of Calibration: 23-24 May 2024

Page 20f 4

Location: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Envirenment Condition: Ambient Temperatwre [ 25 + 3 ) °C
Relative Humidity { 55 =15} %

Ling Voltage { 220 % 10 ) Vot

Condition of this results of Calibration:

1, This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and

compared to lemperature obtained from reference standards thermomaeter at calibrated point.,
- The temperature scale used was based on IT5 - 90 .
- Al data show below were fingl values and the initizl data may be ctained upon request.

2. Reference Standard :

Instrument Model Serial No. Certificate No.| Due Date Through
Digital Tt SN VRS TR 95T . M.M, Technical
with Thesmocouple | TypeR | vermrm e | | oo | 2Rn2024 ] eorner Laboratory

3. This certificate is traceable to international system of wnits (SI Units),
4. This certificate was certified only for the instrument we calibrated.
5. This resuft of callbration was found accurate as shown on date and place of calibraton anly,
6. Condition of Cafibrated #em :  Good
UUC* Description
Time of Record - Hour 30 Minute At 380 ¢

Without [ #ner

7. Result of Calibration :

FoC5-012 Revision: 01 Duate: 20-04-65
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Foundsron for "I"\'F-l‘nal Devwhpmert MNatonal Food inshiure
Food rdustmal Latcraery Senace Cereer

Verification Report

Certificate No.: 2402057-001-02
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 917944609
Resolution: 1 L= I Nou: UAE WAS.011/2560
Manufacturer; FOSS
Date of Calibration: 23-24 May 2024 Page dof 4
Calibration point: T
Calibration result: Continued

Figure 1, Lecation of Reference Standard and Block Diagram of Digestion Unit
TOP VIEW

Remark: Edbed Date of Caliration from 23-24 May 204 to 23-24 May 2004,
hote:
~UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC,
- Stahility = One-half of the greatest of at one sensors,

for at least hedf an hour after reaching steady state,

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k=

peoviding  level of confidence of approximately 95 %,

F-C5-012 Revision: 0) Date: 20-04-65




FOIS5 South Cast Asia
3388 Sirinrat Bullding, 25th - 26th Floor, Unit No. 3388/90,
Rarna IV Road, Klongtan , Klongtaey, Bangkok, Thalland 10110

Customer Service Report
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| Report No: [ 9810

I Address: | A0 1oW

FOSS

FOIS5 South Cast Asia
3388 Sirinrat Bullding, 25th - 26th Floor, Unit No. 3388/90,
Rarna IV Road, Klongtan , Klongtaey, Bangkok, Thalland 10110

Customer Service Report [ Reportno: |

9810

[ oae ] @ Fds Talu
o] vt

I Address: | A0 1oW

Tnstrament: | 1<T 100 3| FH0 514
Hours Travel To Customer Labaur Travel Fram Customer
start T Lt ] '
Finigh 1}" EE] 24t T ohs
Job Type
Application Special Standard
Normal Caurtesy Visit Instaliation Training
Distributor PMA Onboarding Quote In House
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I PO/Quote Number: I IF applicabils 1
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CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA200FS, Serial No. MY13160001
2. Working standard solution Inarganic Ventures™
Multi Analyte Custormn Grade Solubion, Lot Ne. S2-MEBGTS610
SUBMITTED BY ; United Analyst and Engineering Consultant Co,, Ltd.
3 Soi Udomsuk 41, Sukhurmvit Aoad, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(Wi-500-02-30)
2 Estimation Uncertainty of Measurement In Analytical Chernistry (OP-513)

CALIBRATION RANGE: 0.02, (110, 0.30, 0.50, 0.70 mig/l 2t 228.8 nm.Cd, 0,10, 0.20, 0,30, 0.50, 0.70 ma/l at 357.9 nm.Cr,

0.05, 0.10, 0.30, 0.50, 0.70 me/l at 324.7 nm.Cu, 0.10, 0.30, 0.50, 0.70, 1.00 mel at 248.3 nm.Fe,

0.20, 050, 0,70, 1.00, 1.50 ma/l at 217.0 nm.Pi, 0.08, 0.10, 0,30, 0.50, 0.70 me/l at 279.5 nmn,

0.10, 0.30, 0,50, 0.70, 1.00 ma/l at 232.0 nm.Ni, 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 "Agflent Technologies”, “CARLO ERBA™
Cadmium Lot No. (0006585926, Chromium Lot No. 01123849886, Copper Batch No, T1170984, Iron Batch No, T1260874,
Lead Lot No. 1227873, Manganese Batch No. T1092284, Nickel Batch Mo, TZ70178A, Zinc Batch No. TA201404
AMBIENT CONDITIONS : Temperature 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.

Atipat

{ Mr. Atipat Ratana )

Calibrated by

Laboratory
Ref. 2015267020100454001
Issued Date : 11 March 2024

Request No. 25-67 / 0275 1/5
CALIBRATION DATA

MTC. ACL. No. 358 / 67

1. Noise Level
Elmrment <d < Cu Fe PB Mn i n
00006 | 00004 | 00003 [ 00001 | 00010 | 00005 | 00008 | 00004
@001 00017 | -0.0009 | 00008 | 00001 | 00002 | 00003 [ 00007
00006 | 0.0017 00020 | 00005 | GO00D5 | 00004 | O0M3 | 00010
00p01 | 00018 | -00D0T [ 00005 | GO0D4 | 00003 | -0.0001 | Q0010
00001 | 00019 | 00014 | 00003 | G000 | 00000 | 00002 | -0.0001
00011 | 00014 | 00017 [ Q0009 | -0000E | CODM | 0.0006 | 00010
00002 | 0.0015 00015 [ 00003 | 00007 | 00006 | 0.0009 | 00013
00006 | 00012 | 00001 | 00006 | QO000E | 00001 | -0000Z | Q0013
00008 | 0000 00003 [ 00003 | 00005 | 0002 | 00000 00007
Absarbance 00012 | 00011 | 00012 [ 00008 | Q0003 | 00004 | 00004 | 00013
GO003 | 00015 | 00019 [ 00001 | 00002 | 00000 | 00003 | 00003
00005 | 00017 | 00019 [ 00007 | 00000 | -00007 | 00005 | 00005
00006 | 0.0016 | 00000 | 00006 | -00001 | Q0013 | Q0006 | G.0010
00003 | 0001 | -00002 | 00001 | 00007 | 00008 | QOO0 | 00002
00003 | 0002 | 00011 | 00007 | 00003 | -0.0003 | 00010 | 00009
00004 | 00018 | 00016 | -0.0004 | 00006 | 00008 | 00007 | C.OOOT
00001 | 0018 | 00018 | 00013 | 00006 [ 00001 | Q0018 | 00006
00003 | 00017 | -D0001 | 00001 | 00012 | -0.0004 | 00001 | 0.0002
00010 | 00018 | -00007 | 00003 | <0005 | 00002 0,001 0.0003
nupo0d Q0018 -0.00068 | 00001 -0.0004 0.0003 Q002 00008
Average Absorbance | 0.000 0.001 G001 0.000 0.000 0000 0.000 0.001 ‘

Continue 2/5
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2. Precision 3. Trueness
[Etement] Conc. Absarbance fve, | SO %ASDY 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
{mgf) Abs, Element | Standard Velue of #8] Reading | Error of Error of Uncestainty
002 | 0.0078] 0.0076] 0.0069 | D675 | 0.0071 | 0,0670] 0.0076] 0.0074] 0,007 | 00067 | 0.007 | D004 | 5.15
2] (meAl) {ma) el (36 (met
cd [ 0.30 [0.1008]0.1007 | 0.099% | 0.0997 | 01000 0.0996 | 01008 | 0.1002 | 0.1005 | 0.0999 | 0.100] 0.0005 | 0.9
sl w02 0020 0.000 110 + 0,005
070 | 02301 | 0.2306 | 0.2277 | 0.2305 | 0.2310 | 0,2295 | 0.2290 | 0.2293 | 0.2305 | 0.2296 | 0.250 00010 0.42
010 | 0.009% | 0.0093 | 00093 | 0,009 | 0.0094 | 0,009% | 0.0090 | 0.0090 | 0.00%4 | 0.0090 | 0.00% | 0.0003 | 275 o o o3t 90 ol #0005
o [ 030 |00281 | 0.0236 | 00221 | 00238 0.02231 | 0.0226 | 0.0231 | 0.0223 | 00230 | (L0231 | 0,023 0.0006 | 2.15 wxy e o i iy
0.70 | 0.0500] 0.0500 | 0.0500 | 0.052% | 0.04%% | 0.0511 | 0.0509 | G.0512 | 0.0515 | 0.0508 | 0.051 | 0.0008| 1.63
005 |0.0061 | 0.0062 | 0.0064 | 0.0061 | 0.0065 | 0.0065 | 0.0061 | 0062 | 0.0064 | 0.0081 | 0.006 | 0.0003] 5.00 3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
cu [ 030 [00419|0.0411| 0.0902 | 0.0907 | 0.0A05 | 0.090A | 0.0399 | .0A00| 0.0399 | 0.0000 | £.080] 0.0008 | 1.58 Erement [ stanciard vidie of | Reading | Enceof Frrce of L
0.70 | 0.0960| 0.0960 | 0.0960 | 0.0959 | 0.0947 | 0.0955 | 0.0952 | 0.0952 | 0,0951 | 0.0955 | 0.096 0.0005 | 0,08 g/l {meA) (e 5 g
0.10 | 0.0096] 0.0101 | 0.0103 | 0.0100 | 0.0099 | 0.0096 | 0.0106 | 0.009% | 0.0105 | 0.0102 | 6.010 0.0003 | 3.38 gz e ey VTS Y
Fe ! L] 0/ 0427 1 § i ] 04 -
e | 050 |0092a 00915 00028 | 00927 | 0.0821 | 0.0926 | 00913 | 0.04%0 | D.0821 | 0.0815 | 0.082 | 00006 | 1,33 = P T 7 oy T
100 | 0.0830 | 0.0839 | 0.0897 | 0.0B34 | (.0832 | 0.0820 | 00839 | 0.0836 | 0.0837 | 0.0845 | 0.08 | 0.0008 | 052
07071 0685 0023 319 + 0023
0.20 | 0.0078| 0.0074 | 0.0078 | 0.0078 | 0.0076 | 0.0078 | 00017 | 0.0078 | 0,0078 | 0.0077 | 0.008] 0.0001 | 1.71
P | G.70 |0.0278| 00273 00271 | 0.0267 | DO270| 0.0264 | 0.0274 | 0.0273| 0.0269 | 0.0269 | 0.027 | 0.0004 | 1.A5
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
150 | 0.0551 | 0.0508 | 00552 | 00553 | D.0547 | 00546 | 00598 | 0.0568 | 0.0569 | 0.0547 | 0,055 | 0,000 | 0.68
0.05 |0.0116] 0.0107| 0.0110 00103 | 00108 | 0.0108 | 0.0112| 0:0107 ] 0,010% | 0.0108] 0.011 | 0.0003 | 3.15 [Element | Standard Value of RM|  Reading | Eror-of Fome of Hrcestointy)
Mn | 030 | 0.0650] 00649 | 0.0699 | 0.0651 | 00646 | 0.0645 | 0.0649 | 0.0686 | 0.0640 | 0.0698 | 0.065] 0.0003 {mgl (mgh) (gt} {96} (gt}
010 maa:]u.mas 0.1459 | 0,0471 | 0.1875 | 0.1874 | 0.1987 | 0.1a73 | 0.1862 | 0.1068 | 0.147] 0.0008 0051 o047 0008 758 +0.003
0,10 | 0.0095 | 0.6100| 0.00%6 | 0.0103 | 0.0102 | 0.0096 | 0.0100 | 0.0095 | 0.0097 | 0.0096 | 0010 0.0003 Cu 0308 0.296 0007 218 £ 0008
Wi [ 050 |0:6943 | 0.0433] 0.0138] 0.0044 | 0.0930 | 0.0437 | 0,004 | 00437 | 0.0438 | 0.0434 | 0,094 | 0.0005 o708 P e T 0 r#
100 | 0.0812 | 0.0820 | 0.0634 | 0.0629 | 00818 | 0.0827 | 0.0B31 | 00835 | 0.0816 | G.0619 | 0,082 | 0.0008 9
005 | 00378 G0377| 0.0373| 0.0377 | 0.0374 | 0.0377 | 0.0373 | 0.0371 | 0.0371 | 0.0574 | 0.037] 0.0002 ?F
Zn [ 030 |0.0985|0.1993 | 0.1975 | 0.1992 | 01979 | 0.19B8 | 0.1995 | 0.1985 | 0.1974 | 0.2004 | 0.199 ] G.000%
070 | Q0027 | 0a031 § 06019 | 06021 [ 00023 | 3981 | 0.6092 | 04025 | 03993 | 03997 | 0402 | 00019
Continue 3/ 5 Continue 4/5
METROLOGY
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3.4 Reading on wavelength- lron (Fe) at 248.3 nm. 3.7 Reading on wavelength- Mickel (Ni) at 232.0 nm.
Flement | Standard Value of BM|  Reading Errar af Emor of Uncertainty Element | Stanclard Value of AM|  Reading Emor of Eiree of Uncertzinty
(mesl) (mgh {mg/lh ] {ma/lh imegl} (g} {maly ] {mgdl)
0100 .10 0.005 460 =0.014 ol 0.0%8 -0.003 290 + 0013
Fe (500 0,887 08 355 + 0016 Hi 0.508 0.502 -0.006 116 + 0.018
1006 0968 -0.038 a7 + 0029 1012 0962 -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.
Flernent | Standard Value of FM|  Reading | Enor of pr—— r [Flement [Standard Value of AM| Reading | Eror of Erar of
(mag) (mg) mg/l) ) (mg/) (me/) (mar) (mgA) %) (mg/)
P 0202 0001 I oo 0.050 0045 0005 9,30 £0m3
Pb 0708 T o012 L73 + 0u030 Zn 0.303% 032 o1 r.oa + 0013
1513 1250 YY) 557 0061 0.707 0675 032 [ +0.019
36 Reading on tength- Manganese (Mn) at 279.5 nm. Remark : The reported uncertainty & an expanded uncestainty calculated using a coverage factor of 2 (k= 2)
Element [ Stanclard Vatise of AM|  Reading | Eror of Error of Uncertainty Whch gty el of comibimoe of apomdmitaly S50
ime) mgA) (rmA) 15 {mal) g 1 -‘$|
00505 0050 Q.000 08 + 0,005 Calibrated by A*'PQJ" spproved by
Mn 03031 0306 0003 112 i (Mr. Atipat Ratana) (Miss Suladda Deawtong)
QT025 fueva -0.004 0.62 = 0014 wre Director of Analytical Chemistry Laboratory
%’y Issued Date : 11 March 2024
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
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CrossLab

From Insght 10 Ouscome

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
Instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance.

This checklist is used as a guide for completing the preventive maintenance tasks, A signad copy
of this checklist is provided for your records

Revaion: ADL Issued 27 Januery 2022
Document Hueriber: GA14-90075 Page Lot 1
 Agikent Technalogies, ine. 2022
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Agilent
Agilent 5100, 5110 Preventive Maintenance Chacklist C rDS S La b

Fram lesighs iz Datrome

Important Customer Web Links

» Toaccess Agilent University, visit hitp://www. agilent comycrosslab/university/ to leam about
training options, which include onling, classroom and ensite delivery. A training specialist can
work directly with you to help determine your best options.

+ Toaccess the Agllent Resource Center web page, visit https.//www.agllent com/en-
us/agllentresources. The following information topics are available:

Sample Prep and Containment
+  Chemical Standards
= Analysis

Service and Support

+  Application Workflows

+ The Agilent Community is an excellent place to get answers, collaborate with others about
apglications and Agilent products, and find in-depth documents and videos relevant to Agilent
technalogies. Visit https./feommunity agilent. corm/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at hittps://www youtube corm/user/agllent

« Need to place a service call? Fiexinle Repalr Dptions | Agllent

Revisan: A 02, [ssued: 21 Jaruary 2022 e
Document Nurrber, GB014.50075 e ot T
© Aglert Teshnokiges Ine 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From nsight 1o Dutzome

Introduction

Customer Information
« Custormers should provide all necessary operating supplies upon request of the engineer

» A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged 10 observe the service representative

= Any parts not included in the Parts Lists section of this document are not part of the
recommanded Preventive Maintenance service nor are they included in the price of this
service

»  |fasystern requires the use of extra or special procedures and/or parts for the maintanance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

»  For customers using HF applications, the instrument should be retumed to its standard
sarmple introduction system

Revmon: AOZ Issusd: 21 Jaruary 2022 »
Document Number. GBI1480075 Fage 4 of 14
@ Agilertt Technalogies Inc 2022
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Agilent
Agilant 5100, 5110 Preventive Maintenance Cheokiiat CrO SS Lab

From Irsighe so Cecome:

Service Engineer's Responsibilities

» Caontact the customer and ensure that all necessary supplies are available before the
preventive maintenance visit.

« Only select those pages that relate to the system or module being serviced.
s Complete emply fietds with the relevant information.
» Complete the relevant checkboxes in the checklist using either a *X™ or tick mark *+~

» Check "Service not applicable” check boxes to Indicate services/tasks not delivered, as
appropriate

» Complete the Preventive Maintenance services in the most logical order relevant 1o the
individual systern service in the order of the tasks listed.

» Complate the Service Review saction together with the customer,
»  Complete the fislds for page numbers at the foot of each selected page

= Addrelevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

« Ask the customer to sign the Service Verification section including the customer’s and your
signature,

Revision: ATD, Issued 21 January 20232 X
Document Mumber: GS014-30075 Da(;ei of 2
© Agilent Techralogies, Ine 2022
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Finm Imsght 1o Ouceme:

Agllent 5100, 5170 Preventve Maintenance Chechkist

Instrument Maintenance

System Information

[0 Check this box if an instrurment configuration repont is attached instead of completing the
table.

Instrument System Name and 1D BP0 NDN RCP-0FD

Instrument System Site and Location

Unided ?\W;\\aﬁ\ pad "twj\neef'w\ﬁ Con sulvewt

List System Compaonent Product Numbers List the Serial Numbers of each Component

~

1 2 =o5h WY W3 eo0)

2,

3

4

5

f

'

a

8,

ICP-OES Configuration Table Circle the type or write in the typa if other

Mehulizer Type Sea.‘;pray Cordkal | Other

Spray Chamber Cyrlonic Single Fass I@l—:hnc Diouble Pasgy Other

Tatch Radial @l Tther

Tarch Type One Frece [Semi Demountable)l Fully Dermauntate | Dther
Injector Diameter 2.4mm @ T4mm | 0.8mm | Dther

Injector Material Ceramic | Other

Fevigion ADZ. fesued: 21 January 2012

oy .
Docurment Nurrber G8014-90075 Page Bor 1l e ::’.' Aglleﬂt
-~ :

@ Aglent Technologies, Inc. 2022
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Agdlent 5100, 5110 Preventive Maintenance Checklist CFOSSLah

From Iesighe 1o Detoama

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrument Performance test,
2 Record results in Instrument Performance Test Results Table - Pre-PM

Clean and inspect ICP-OES system

Iﬂ/ Look for any obvious external damage or problemns
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

@ Performa genaral internal Inspection of the systemn for excessive dust accumulation, clean if
necessary

Inspect sample introduction compenerts and record any required maintenance in the Service
Engineer Commaents and notify the customer as the required actions required.

o Record the instrurment aperating conditions in the ICP-0ES Status Results Table
Replace the polychromator purge filter,
Replace the radial pre-optics window
Replace the axial pre-pptics window for SWDY and YDV instruments,

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications,

e

IZ‘IJ Replace air inlet dust filter

O Replace high capacity alr inlet dust filter element if instalied. #17
¥ Remove and clean instrument water inlet filter

Agilent Water Recirculator

T Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
' Remove, clean and reinstall water inlet metal mesh filter if present,
& Re fill with Agilent Cool Clear caoling fluid,
E{ Clean the cooling system Air filter and the condenser,

Ravizom A UL Issued: 11 January 2022 =
Diocument Nurmber. GAD14-90075 Page 1ot 15
@ Aglert Technologies. inc. 2022
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Fream lesight to Ostenmn

Agllent 5100, 5170 Preventive Maintenance Checkist

Preparation

@ Discuss any specific issues with the custamer before starting.

& Review the instrument logbook for recorded problems and comments,

 Saveinstrument control seftings before starling the procedure.

Pl Perform a general inspection of the system for cleanliness.

@ Chack for proper installation of parts, assemnblies, sensors etc.,

Ij Check system for required instailation of components and implementation of Service Notes
ul
O
al

Check for required firmware/software updates and verify with customers if they wouid fike
thern installed.

For HF application systemns, if standard sample introduction system was not installed, ask the
customer to install it. wis

Agk the custormer Lo remove any samples from the ICP-DES sample introduction area, auto
sampler or around the ICP-0ES,

Revizion; ADZ, lssued: 21 January 2022 Th
Document Number: GROT 450075 Page 2ot 1
© Agilert Technaloghes, Inc. 2022
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CrossLab

From Iresght 10 Ouecoms

Agllent 5100, 5110 Preventive Maintenance Checklist

SPS 3 Auto Sampler

feaf Service not applicable

Power cycle the autosampler and verify successful initialization
Inspect X and Z axis belts for wear Replace is necessary.
Clean X and Z axis slide shafts

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
cormers and rinse port, ensure that the probe is approximately centered in the vial

oonopo

SPS 4 Auto sampler

IZf Service not applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent,

Clean the auto sampler cover panels, if cover kit Is installed, with dormestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes,

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors.

Pump Tubing Replacement. Replace peristaltic purnp tubing. Replace all tubing that goes
frorm the rinse station to the pump and from the pump to the wasta/rinse bottles

Test using customers tray and move the sample probe to the sample vial 1, wash vial and
ringe port and ensure that the probe is centerad in the vigl. If not use calibration wizard and
callbrate the position.

o o o oo

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autozampler tubing for kinks or excessive wear
O Check high fiow purmp for signs of leaks

Revisian: A0F, Issued 21 January 2052 3
Docurrent Number: GE014-50075 Dageiur_*
& Agfent Technaloges, Inc 2022
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From Insghit o Guicams.

ICP-OES adjustment

Fl Check position of Zn peak, adjust if required,

Bl check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

i Perform Instrument Calibration

Record Post-PM instrument performance

® Run Instrument Performance test,
&' Record results in Instrument Performance Test Results Table - Post PM
= For systems using ICP Expert version 7.3 and above, run the following Instrument tests

& Subsystern Communications Test
& Air Flow

Ei water Flow
& GasFlows
[ RF Generatar
& Camera Test
1A Optics Test
@ Mebulizer Test

& Record the result in the Instrument Test Results Table

Revision A0, Issued: 21 January 2022 a
Diocurnent Humber GB114-80075 Pageaor..’a'
& Aglent Techralogies, Ina. 2072
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Agitent 5100, 5170 Preventve Maintenance Checklist CrOSSLab

- Agilent
Agllent 5100, 5110 Praventive Mairtenance Checklist CTOSSLab

Fram Insight to Cutcoma

Restore Instrument

O Far HF applications, ask the customer to reinstall their sample introduction system. ¥ 10
o Leave system in an idle state: on and purging.

Guldance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set up and checkout.

Service Review

i Attach available reports/printouts of all tests to this documentation.

@ Record the Preventive Mairtenance service activity in the customer's records/logbook.

@ Record the PM event in the Smart Alerts logbook, If applicable

IZj Updata/reset instrument maintenance counters as appropriate

# Affix the PM sticker to the system or instrument logbook based on the customer's request
@ Complete the Service Engineer Comments section if there are additional comments

Eg Review this service, parts replaced, and test results obtained with the customer.

o If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box Systemis in @ compliant environment may need additional
documentation,

Complate the Signature Page with both Service Engi and C ig

Revsion: A D2, lssued 1 Jaruary 2022
Docurnent Number. GRI14-00075 page TUor 1
& Agient Teshclogies, Inc. 2022
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From esight i Distoma Foom Insight to ussome
Test Results ICP-0ES Status Results Table
Mote: These measurements do not form part of any specification and are for reference only.
I Perf Test Results Table
Mete: These measurements do not form part of any specification and are for reference only. = 3
p Epe mand-ara for reference ol Measurement. Standby Mode Plasma On
Pra PM Sensitivity Check Post PM Sensitivity Check :
S i Melis Mok 231 4 e 27 %3 i
Radial Axial * Radial Alal T Gt 0 oen X - e
EnZIXEGF o EHER 1500 % 2007 & 4014 5 g5, A Instrurent Temperature 31 'c 755 C
Mn 257.610 nm SRER BA5 0 4521 AE-T I NN e RF & Flow {sansor speed) et He "o .8 He
Al 386,152 nm SBR 4.4 A, %3 FAR Piasma Exhaust Temperatura Mo measurement E3.% b+
K 766491 nm SBR 7 7% a5 £5.3 Water Flow Oscillator Ko measurement 4. 34 Limin
* Axial result is not applicable for GBO16AA, GBOT2AA Radial View instruments. Water Fiow Detectar 0S5 Limmin B.%1 Lyrman
Watter Inlet Temperaturs "3 C w83 C
Instrument Test Results Table Plycheomator Tempssatune 5.0 o 5.8 o
Note: The Instrurnent Test results are for systerns using ICP Expert version 7.3 and above only. CCD Temperature BTy " B~ o
Instrument Test Result Thermal Stabilizer 50 - 35.0 “c
Subsystem Communications Test % & Argan Supply Prassure Ga%.a kPa 581,59 kPa
Air Rt ?B - Purge Gas Supply Pressure®] GhE 6 kPa Gz, A kPa
Water Flow ?“5 Opticn Gas Supply Pressune*] - kPa = kFa
Gas v, o MNabulizer Flow Mo maazurement 0.30 Limin
[—— ?“55 Mebulizer Back Pressure No measurement D%, &3 kPa
3
Plzsma Gas Flow No measurement WY Limin
Camera Test ?335
Auiliary Gas Flow Mo measurament 400 L¢min
Optics Test ?955 X
RF Bawer No meszsurement 42047 W
Mebulizer tast 2'55
2 BF Supply Current Mo measuremant 1 .%5% A
RF Supply Voltage Mo meagutement 04, 473 L'
*1 If option instalied
Revizion. A2 fsued: 21 Jaruary 2022 y - Resision A D2, l8susd 21 Jarsry 2022 -
Decument Nurriber: GB01450075 pagaTlat 1% e Agllenl Document Humber. GA014-90075 Page 1ot 1
10 Agilent Technolages, Inc: 2022 S = Agikent Techrologies, ne. 2022 &
' '
wenenslumuny nanslumuny
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Erom Insight I Deteoen

From kesight w Ouoome

Agilem 5100, 5110 Preventve Maintenance Chackiiat

Consumed PM Parts Signature Page
Product or Model# Quantity
Part Description Part Number where used consurmed Service Engineer Comments (optional)
: " GEOT0A, GBO1IA,
Axial Pre-Optic Window GaN0-68014 GAOTAAIGEDIBA ) e — — — — e
X X . | | I there are any specific points you wish 1o note as part of performing the installation or other
il PeeOptic Window GE010:66015 "‘ iterns of interest for the customer, please write in this box.
h o . 4 " Agilent Watar
Agilent Cool Clear Coolant Flusg 57990037 Radirouilator -
Purge Gas Filter GAN-60136 Al 1
A inlet filter GA000-6E002 All A
High Capacity Alr Filter GO (-60189 DOptiznal -
Ratar seal for &7 port valve for AVSE? G8434-60002 GE434A/GE4S5 -
Rotor seal for 4 port valve for AVSA G8493-60002 Ga493a =
T:se solution fa rinse station 2 5mm id x GA410-B0723 apsa -
Barb connector 2,5mm-1.5mm 1D GaMno-amz4 = =
PV wasts tubing Smm od x Smm id, 2 GE4T0-B0T2Z SPS4 -
Additional Parts may be required from engineer's stock:
X ais drive belt 5410047500 SPE3 -
2 i drive best 5410047400 BPs3 -
Penstaltic pump tubing. PYC SolvaFlex, 3
bridged, 3710049000 SPS4 -

Service Verification
Consumed Parts Reference

(Purchased by customer, not included as part of PM) Sarvice Request Number Dt Service Completed
Goniaiiee D4 Yoy do24
& section Not Applicable Senvice Engineer heme: Customer Name
s Favuskom 3 Achorm  Onlkang
) Product er Madul#  Quantity Servics Eifgineer Sigrature: Custames Signature
Part Description : Part Number whers used consumed Ko »\a\mﬂﬁ S 'F\P'h e Onlkoﬂz

Total numbef of pages in this document
e

Ravison ADZ Issued: 21 Janvary 2022

Rievision A.02 lssuset 21 Jariary 2022 .
Document Murmber: GBIT&30075 Agl Ient Document Number GEI14-90075
& At Tontribaies. |5s, 200 F & aglern Tachnciogies, Inc, 2022 :
. '
eneslupiun enanslumuny
= = = Resolution Test Pass
Elernent Wavel pecificati
Instrument Mode! Agllent 5100/5110 VDV ICP-OES N (17 - S
Instrument ID GB011A/GE0150 iy s s
. As (188,980 nm) 820 617
Instrument Serial Number MY18030001
o © (183027 nm) 21150 830
Software
. ‘ersion 7.3.1.9507 Ma (202.032 nm) 820 638
Firmware Varsion 3442 Cr {206.158 nm) 513.40 808
Testadi By Prs Tost_PM JKanyskom 5. Zn (213.857 nm) =870 660
Test Completed On 11/4/2024 9:19:10 AW : 1220353 rim) 4850 7.09
(228,815 nm) S17.20 11.67
Result Summary Re (230404 ) a0 B
n
Subsystern Communications Test SBkippad o -] o
Mn (280,558 nm) £20.30 141
Air Flow Test Skipped Cr {267.716 nm) =11.00 B.04
Water Flow Test Skipped Cu (324.754 nm) =25.00 18.97
Gas Flows Test Skipped Cu (327.395 nm) 514.20 11.23
RF Generator Test Skipped Sr (338,071 nm) <3350 24,30
" 5 Ba (455.403 nmy =44.00 3347
. 5r (460,732 nm} =36.00 1723
Cptics Test Skipped Ba (453.408 nm}) =36.00 25.37
Advanced Vaive System Test Skipped Ba (614.171 nm) 542,00 2554
Fesalution Test Pass :r{?za o— e i
491
Sansitivity Test Eail [ e SR fase
al
Precision Test B :
ass

L ] L

Page 1of4
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Sensitivity Test Fail
Radial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188880 nm) =480 SRBR 1041 T8930 50.8
Se (198.026 nm) =410 SRBR 876 882.0 79.7
Zn {213.857 nm) = 14210 SRER 15008 41823.3 7450
Pb (220.353 nm) 248.0 SRER 1707 2432.0 174.9
Mn {257 810 nm) = 3518.0 SRER 3915.0 284700.2 44200
Al (396.152 nm) =34 SBR 7.7 48454 6 5563.2
Ba (4593.408 nm) 2340 SBR 458 18966719.7 410038
K (766,481 nm) z18 SBR 57 95038.2 14687.7
Axial
Element Wavelength  Specification  Method  Ratio Standard Blank
As (188 580 nm) 2 208.0 SRBR 1265 1488.8 118.0
Se (195,026 nm) = 158.0 SRBR 1120 177368 197.8
Zn (208.200 nen) = 2340 SRBR 485.0 6784.2 1997
2n (213,857 nm) =1743.0 SRER 22174 855976 1788.7
Cd {214.439 nm) =4227.0 SRER 1919.3 BB724.6 12354
Pb (220.353 nm) z320.0 SRER 3326 79295 499.0
Mn (257610 nm) = 10625.0 SRBR T452.2 991238.3 18811.7
Cr (267,716 nm) = 1048.0 SREBR 22546 129706.6 31809
Cu {324,754 nm) =19.0 SBR 269 280746.3 10407.5
Al (386.152 nm) =60 SBR 07 211320.2 1B8005.0
Ba (493408 nm) EERO SBR 483 G956460.4  138336.9
K (765,491 nm) 2240 SBR 281 13851802 479062
Page 3of 4
'
neslupiun
Report Summary
Instrument Model Agilent 5100/5110 VDV ICP-0ES
Instrument 10 GBAO11A/GED154
Instrument Serial Number MY 18030001
Soflerare ol 7.3.1.9507
3442
Testud Gy Post Test_PM_Kanyakorn S.
Test Completod On 11402024 11:07:24 AM
Result Summary
Subsystem Communications Tast Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Fiows Test Skipped
RF Bons e Skipped
Camera Test Skipped
Oplics Test Pass
Advanced Valve System Tast Skipped
Resolution Test Pass
Sensitivity Test Fail
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial HAoal
Intensity 3184054 HTMTS
Wavelangth 737212 Taraz
Page 1cof4
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Precision Test Pass
Radial
Elament W g Specih I
Value % RSD
As (188,980 nm) <260 073
Se {195,028 nm) <280 0.95
Zn (213.857 nm) 5150 0.31
Pb {220.353 nm) s280 073
Mn (257 610 nm) <150 0.35
Al (386,152 nm) =150 039
Ba (493 408 nm) 5180 0.87
K (766.491 nm) <150 iz
Axial
Element W, g if I 4
Value % RSD
As (188,980 nm) <150 121
Se (196.026 nm) £150 084
Zn (208.200 ) =150 i
Zn (213,857 nm) 2150 -
Cd {214.438 nm) <1850 G
Pb (220,353 nm) <150 -
Mn (257,610 nm) 5150 097
Cr (267.716 nm) 5150 022
Cu (324.754 nm) 5150 .24
Al (386,152 nm) 51.50 033
Ba (483,408 ) <150 g
K (766.481 nm) S 150 066
Pagedof 4
'
enaslumun
Resolution Test Pass
Element Wavalength Specification  Width
N (174,213 nm) 940 897
A5 (188.980 nm) =820 6.4
© (133.027 nm) <1150 833
Ma (2072, . 5820 633
Cr [';‘Cﬁ.‘l 33 o = 13.40 o.08
Zr (213,837 nm) 5870 6.70
Pb (22C.353 nm) 3950 7.03
Co (228,615 nm) =17.20 1172
Ba (230.424 nm) £9.40 7.32
bn (257 610 nm) 5 13.30 044
Mn (260.568 nm) = 20,30 14.21
Cr{267.718 nm) =11.00 7.94
Cu (324,754 nm) £25.00 18.98
G (327 385 nm) 514.20 11.27
Sr (338,071 nm) = 33.50 24.40
Ba (455 403 nm) 24400 3350
Sr (480,733 nm) 3600 1731
Ba {493.408 nm) £36.00 2544
Ba (814.171 nm) =42.00 2518
Ar (B75.283 nm) =74.00 55,15
K (768451 nm) £80.00 65.55
Page 2of4
'
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]
Fall Pracisicn Test Lo
Seazitivity Test
Radial
Radiat e |
. lement Wavelength
Slement Wevalength  Specification  Method  Ratio Stonderd. Blank Valus % RSD
50.4 3 081
As (188,920 nm) 2460 SRER 1306 771 As (188,980 nm) 260
Sa (196.026 nm) 2410 SRER 1080 558.7 70.2 Se (196.026 nm) =260 0.88
Zn (213.857 nm) 2 1421.0 SREBR 41248 44037.7 1134 2Zn (213857 nm) 5150 0.22
Pb (220,353 nm}) 2460 SRER 2072 2564.7 136.2 Pb (220,353 nm) <260 037
M (257,610 Am) 235180 SRER 130178 2718468 4347 M (257,610 nm) £1.50 Gasrs
A (396,152 nm) 234 SBR 87 506156  4717.0 Al (396152 im) 5150 025
Ba (493.408 nm) 2340 SBR 132 206R0010; AG3GHS Ba (483,408 nm) 5150 053
K (766,491 nm) =18 R 48 oL K (766451 nm) <150 015
Axial - Axial
oz i Blank A d
Element Wavelength  Specification  Method  Ratio Srsnd:d o Element g Valua % RSD
As (188.980 nm) =208.0 SRER 174.9 1566, . As (188,980 nm) =150 0.61
102
Se (196.026 nm) z159.0 SRER  49L0 o Se (iEG 02 =150 085
831
Zn (206 290 nm) 2234.0 SEBR. T4 el 0 (206,200 1- <150 078
SI-3 § ]
Zn{213.857 nm) E17430 SRRR  esend ks 2 (213,857 nm) $150 081
1581
Cd (244,430 rim) 242070 SRER  G7E10 726928 Gd (214438 nm) 150 0.38
2617
Pb (220,253 nm} 2200 SheR A0l i b (220.353 i) <150 033
4.0
Wi (257,510 rm) 2106250  SRBR 311216  100GESTE 104 Mn (257,610 nm) <150 102
2B0.8
Cr (267.716 nm) = 1048.0 SRER 44248 132202.9 Cr (267716 nm) =150 032
; 43456
Cu (324,754 nm} 2130 SBR.  GBF S2e07:8 Cu (324.754 nm) =150 0.51
1. 98923
A 1396152 nm) 280 SBR 211 218771.0 WAL tes e
8 283673
Ba (493 408 nm) 2600 SR 208 137380 B2 (483,408 rrr) <150 06s
50506 310250
K (768.491 nm) g2 L e K (765.481 nm) £150 074
Page 4 of &
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Gas Flows Test Pass
Report Summary
Nebulizer  Actusl Flow  Back Auxiliary Actual Flow  Back
Instrument Mode| Agllant 51005110 VDV ICP-0ES Target Flow Pressure Target Flow Pressure
Instrument ID GE1AIGEI5A ove 070 154.65 2.00 200 110,92
Instrument Serial Numbar MY 18030001
Software Version 7.3.1.9507 Makeup Actual Flow  Back Plasma Actual Flow  Back
Firmware Version 3442 s E Fressiibe o e
2,00 200 115.28 1800 17.97 2148
Tested By Post Test_PM_Kanyakom 5.
Test Completed On 1142024 11:30:15 AM RF Generator Test Pass
RF Power Supply Test
Result Summary vepl 1 froend
RF Power Supply (V) 128.554
Subsystem Communications Test Pass
RF Oscillator Test Passed
Ai Test
r Flow Tes Pass RF Oscillator Frequency 25.834
Water Flow Test Pass (MHz)
Gas Flows Test Pass RFWM Cel gurlanl @ Mo
HF Gehorair Tash i Power Supply Current (A) 1,585
Camera Test Pass Camera Test Pass
Optics Test ki inte?raﬁon Time  Standard Deviation Status
pped ms,
Advanced Valve System Test Skipped Electronic Offsat Test 1000 5228 Passed
Da
T Siisasd i Current Test BO0GO 1.168 Passad
Sensitivity T Array Test 5 0,024 Passed
Emt _Mly est Skipped Linearity Test 0118 Passed
Pracision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 5% Air Flow (relative
speed) spead)
15.00 19.00
Water Flow Test Pass
RF Water Flow({Limin)  Camara Water Flow Water Inlet Temperature
{Limin) ("C)
1.30 0.81 20.55
4 Page 2 of 2
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[Resolution Test Pass
Report Summary ]
Element Wavelength  Specification  Width
Agllent 5100/5110 VOV ICP-OES N (174213 i) £8.40 679
GBOTIAIGED1SA As (188,880 nm) =820 580
instrument Serial Number MY 128030001 C (193.027 nm) 1150 B15
Software Version 7.3.1.8507 Mo (202.032 nm) =820 5.80
Firmears Viarsion 3442 Cr (206,158 nm) <1340 885
"y ST - 20 {213.867 nem) =870 677
Test Completed On 111612024 10-35:26 AM - :: :;222':2 ::; : ?::o ?‘16;9
R — Ba (230424 nm) =540 7.25
Mn (257,610 am) $1330 547
Subsystern Gommunications Test Skipped Mn (250,568 nen) £20.30 14.50
AIf Flow Test Skipped Cr (267,718 nm) =11.00 7.9
iiatst Flowe Tast o Cu (324754 nm) £25.00 1872
385 =14.20 1.
Sk Fiwa Tast Shipped ;:J{zz;on nr:.n‘:j < ;:.50 2&22
P BemartlorTast Sioppad B (455403 nm) £44.00 33.09
Camera Test Skipped S (460,733 ) 536,00 18,54
Optics Test Skipped Ba (493.408 nm) = 36.00 2574
A S om et p— Ba (614.171 nm) <4200 2523
Ar (675.263 nm) £74.00 58.92
Resolution Test Pass K (766.481 nm) £80.00 63.16
Sensitivity Test Pass
Precision Test Pass
L
Page 1074 Page 2 of 4 ‘l‘j
.
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Precision Test Pass
Sensitivity Test Pass )
Radial
T Element W pecificati M
Element Wavelength  Specification  Method  Ratio Standard  Blank Value % RSD
As (188,980 nm) 2480 SRBR 1105 8.9 543 As (188,980 nm) <280 156
Se (196.028 nm) 2410 SRER 883 534.7 91.3 Se (196.026 nm) 280 L8
Zn (213.857 nm) 214210 SRER 35354 440177 1538 Zn (213,857 nim) 150 g4t
Pb (220.353 nrm) 2460 SRBR 1845 24023 159.8 Pb (220,353 nm) =200 0.74
Mn (257,610 nem) 23518.0 SRER 110886 2455053 5036 Mn {257.610 nm) %150 e
A1 (396,452 ) 234 sBR a7 502744 51720 Al{828.952 ) =19 i
Ba (493.408 nm) 2340 SBR 1245 19031841 151860 Ba (493.408 nm) 5150 078
K (756,481 nm) z18 S8R Ba 1100414 139012 KAr58.40tnm) €150 o4
Hodal Axial
Element Wavelength  Specification  Method  Ratio Standard  Blank Element 9 Voo s
As (188,980 nm) 2080 SRER 2533 37443 1963 As (188.980 nm) 2150 08z
Se (196,026 nm) 21500 SRBR 2087 41997 U2 Se (196.026 nm) £150 082
Zn {206.200 nm) 22340 SRBR 823.0 122822 1721 Zn (206.200 nm) 1,50 0,35
2n (213,857 nm) 217430  SRBR 53R 1575515 6017 Zn (213,857 nm) <150 0.3¢
Cd (214.439 nm) 242370 SRBR 5069.2 998737 385.2 Cd (214.439 nm) =1.50 044
Pb (220,353 nm) 23200 SRBR  380.0 106411 6538 Pb (220,353 nm) £150 048
Mn (257.610 nim) 2108250  SRBR 211804 0855287 2153 M (257.610 nm) <150 0,83
Cr (267,716 nm) 210480  SRBR 30541 1317976 18115 Cr (267,716 nm) 5150 053
Cu (324,756 nm) 2180 SBR 383 3014014 80829 Cu (324.754 nm) $150 088
Al (396,152 nm) 260 SBR 108 2263555 192605 Al (396,152 nen) <150 0.66
Ba (493,408 im) 2600 SBR 1065 84804215 601228 Ba (493.408 nm) £150 129
K (766,491 nm) 2240 SBR 302 16398406 525621 K (765.481 nm} £150 074
|— Page 4 of 4
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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. E24-060048 18 Jun 24 17 Jun 25 -
USA. 1701019
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 670083 8 Feb 24 7 Feb 25 -
Oxide of Nitrogen as Nitrogen Dioxide 60899698/701




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) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-032-67 17 Jul 24 16 Jul 25 -
Calibrator Particulate Matter < 10 um (PM, ) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM, ) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM08130002
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM19050149
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387061
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
CM22387063
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 15052024 15 May 24 14 May 25 -
CM22387067
12 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 24-ACT-091 26 Jun 24 25 Jun 25 -
(Acoustic Calibrator) 107224 Co.,Ltd.




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
14 |Sound Level Meter Laeq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240292EA 6 Aug 24 5 Aug 25 -
0005348 Foundation For Industrial Development
15 |Sound Level Meter Laeq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.
16 |Sound Level Meter Laeq 1 hourss Laeq 24 hrsr Lamaxs Lasos Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development
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 24CH239 20 Feb 24 19 Feb 25
HAODO0078 (Thailand-Japan)







Envi Equipment Service Co., Ltd.
1107254 Moe 3, Tumbon Bung Rek Phatthane, Amphur Bang Bus Theng, Nonthsburi 18110
Fel. 098 362 9152, 089 478 T8RS

E-mail: sulesi@enyi-eeti.com

Cenifican No.: E24-060048
Page: | of

CERTIFICATE OF CALIBRATION

Custamer United Analyst und Engincering Consultani Cu., Ltd,

A1 Soi Lid k41, It Road, L
Adidress Banphkok 10260

Description of Equipment Console meler

Manufncturer Apes Instrment

Mudel Number XC-572-¥

Serial Number co1Tmme

1D./Control No. UAEEFM 0132560

Envi Conditi + Temy @25+ 2)'C
Humidity {30+ 15) % RH

Cal. Date 15062024

lssue Date 1862024

Calibration Method or Calibration Procedure Used
L5 EFA Method | Linited St Emsnoamental Froeion sgency |

Thhis-cestifics

sl s makional staridund, wliich bl e e anivs of st bcordng (o the et Sysem of i (15)

i

This petificase may not be seproduced alber s in full excopt will e Wit spemoval of e Technie Maniger, Envi Equipemens
Servize Conpony Lismileid

These teparicd uncerininties of messmaent ine expamled hy o onversge Moo af k=2, prviding & 957 canfidence level

Calibrated by

5 Mr. Sanya Sangnil

Approved by ‘Q&
(Mr. Mami FuckTm

Technical Munggr

enaslumuAl

Meter Coansule Lnfirrin hon

Cerificate No. | EX4-060048
Page :2of6

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

Coutle Model | yogmy suTemp | 93 | K
ﬁu"'_ﬁs‘_"“ 1T R e Il._-;:.au.urmm St Press | 760 | mm Hg
ROV MM, | gkpix | | garenstne 5501wy | K o | .
m":"::’h' 002025 :1‘:’::’::";: ma | oM | | Comsale Leak Chieck | PASS
Calihration D
Metering Console Calibration Moter
Volome | Velume g::': ?::':‘I: Volume Volume ?::n'"; g:;ﬁ:
Initinl Final Initinl Final Initial Final Initial Fimal
(Vi Vi) (%] (Vwi) (Vwl) [ (i
m’ m' by = m’ * o =
wozas | ;2 32| 20382 | 22007000 | 20 2
wozam | a2 sz | 2zamien | zaemas | W |
WS | 32 32| 3164 | 2345402 | 20 )
w0670 | m | s | 2a2asem | 2azseaed | 29 ]
|1 a0 | wese |2sneen | 32 | 32 | donseem | 22amses | 2 I
13.78 W0 | 2M02066 | /0326 | 32 | 32 | 2mnvsse | 2zsasena
N 00 | 2803261 | 2803541 | 3 -u_._ 12006476 | 1I3AIB40
ETES 00 | 2w03s4r | 2meie2 | 3 33 | rrnassdo | xoonas
| w0 000 | 2803835 | s0ans | 3 13 0 | 22399608 | 37
om0 | 000 | 2804015 | 2804895 | 33 | 2sueen | mA2emee | 27 77

Metir Convole Iforiintian |

Certificate No. © E2-(4E
Page :3ofé

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

Dry Gas Meter | Calibration Meter | Value | Variotion | Std & Corr | 0212 m's

RCET-Y Date | Time 181062024 I:'::B Std Temp 293 K
" [ Calibration - I .
170109 Reference No. SERTESHI0IR Sid Press 7l mm Hg
skzsgx | | Barometric 75591 | mmbg | K 0,386
. Dresure. il Bk
Calibration 2 o
DOnOz0zE Meter Gammn L Console Leak Cheek | PASS
Sundardized Daia Dry Gus Meter
_Calibration Factor Flowrnte

Naote:

(V) | Qo) | o) | (Qwined | V) | 1AY) | (Qusinein) (AHg)
m* mimin m' | mYmin | | mimin | mln-H_:D
0135 [ oo 133 0o | nesd 0,007 ol 44,708 -1.370
B13= i 133 DOl | O8RS | GbO8 | A 44,4093 1182
B35 kS {18k Dol6 | 0ORG 0.oe | LG 45,148 AL928
LRELY (NI 0133 0,016 0.YR4 o007 nois 45.564 -0.511
0o | 26T nave I | nuos noie 46,583 11,808
0020 | 0267 0019 | | g oy 47030 0,954
b.o27 .20 02e naT2 o0z (L0286 46,723 0648
b2y 11266 0,024 | 04T | 0ot 0026 1 47047 (K
D30 | 365 oze 0965 | 0012 ilize 46 308 0313
-ILIFJIP "26‘ | -LEH’ 0963 =B,012 Lozh 46,354 0279
0.7 ] ¥ Average | 6,075 A"f‘;'_j"r

For Calibration Factor ¥, the nitlo of the zeading of the calibrution meter ¢ the dry gas meter, sccepiable
tolerance of mdividual valoss from the average is 2003,

For &Hg, orlfice pressare differential that equates to .75 efm (00212 m"/min} at-stundord b
pressure, acceptahle tolerance of individual vialues from the average is 0.2 inches (5. lmm)

Certificate Mo, - E24-060048
Page 4ol

Aetor Console |pformation | Calibeation Copditions
| Console Model | | 10:00 -
| | 87 |
| Number XC-572-Y || Dute | Time | 18062024 AM Std Temp 193 K
Console Serinl | Calibration N
Number [T Refgrence No ] SER2 RN B St Press ol mm Hg
DGM Model e Barometric
| Number !aI\ZSEX_ Prassary T55.91 mm kg Ki | LR
THEM Serinl Calibration Rt i
Number (HIOOZ024 Moter Gamms_| L0 Console Leak Cheek [ PASS
Calibrmion Elate: 180209 Lalibrarion Heferenes b SH24-D60018
Meter Gamma vs Flowrate
100y
0590 |
|
= | 0.984 n;c::ﬁ\\
g 0o | \\i\
g 0980, i ¥
E; \ lammn
< W o Mux Allow Y
% . Min Allew ¥
= hamo 0971
b
\
1965
k960
1950 ==

Chanwile Serisd

0.4%M) n.a0s o LR DM 0.0z 0030 f.033

Flowrte Stmdurdized & Correoted (m!min)

roinie

Uansnle Mo




Certificate No.

Page
Meter e Informition Caibrating Contitinns
Console Model . . 00
-5 :
| Number XC-STV Date Time 187162024 AM Std Temp | 293 K
Consol Serinl Calibeation - |
TOL019 A | SERI-SH001E it P 760 H
MNum ber 17081 Reference No. Sid Pl | mm Be
DGM Model . Barometric - |
Number SK2I5EX P . TE5.01 mmHg (] | 11386
DGM Serinl Calibration | E
LW ; he k Check | PASS
Nittabtr DOOBZN2E Meter Gammi I Console Leal © | 5
Calibrutinn Die E8-6-2024 Culiliraton Reference Ny SER 246041
Meter Pressure vs Flowrate
Do -
0035
@ 0030 = 029
B
E'E 0028 |
iz
EZ oom | e
gy e _,,/ﬂin'l
2 g ot
EE oo | : B
- i
oo | :
0405 |
0.000 - i
0000 20,000 40,000 046K} Hih 000 1,000
DGM Orifice AH (mm H2I0)
Comole Sexinl oo

ENTEC -

Wha

Calibration Certificate

S
Certificate No: G s7ooa3
Date of issue : 06-Feb-24
Instrument description Flus Ges Andyres
Instrument model Tizsitn 360 New
Control unit serial no. 03095393,/701
serial no, 701
1D na. or cantrol na. UAEEFM.008, 2560
Manufaclurer TestuSE & Co. KGaA
Probe description .
Probe model

Probe serial no.
Customar name

UNTTED ANALYST CONSULTANT €0 LTD.

Customar address: A1 500 URCMSUKAL SURHUMYIT ROAD, BANGCHAK PRARANDNG BANGROK 10260
Total pages of cortificate 2 Pages
Receiving no, L-240430
Receiving date. 15-Feb-24
of Gas Cal Crxygany 2.50,10.04,21,02 %wvol, Carbon Monoide 80,314,302, 1003 pom,
Nitrogen Dicidde 30.34,8£.32, 2005 ppen, Mitric Cuide 30,01, 151.5, 322.5 ppm,
Sulphur Deawde 50,36, 100.8; 600.8 ppm)
Condition of ULIC. Used
Ambient condition Al of the Measurment wire caned qut the stabilized Wbaotary
Temperabwe @23 25°C
Humidity =552 15 %RH
Calibration place 17121 5o A7 Yask 48, Lakes, Bangkok 10210
o This wars calibrated by wth Standard gas mixture aceording
I calieration Work Instruction no. WI-CL-28-C
The catlradion cert expanded o L & sinfed a5 the st ercerai of measrert

Mttt by coverage faoioe k=2, wiiat B 3 mormal distrbudion cormespontl b coveci orahaliily o agaoinaleld’ SR,

This centificate & applied oy to dem uncer test ol comitio,

This Catidvation Cevtifcate may not be reporoiced offier tfia i i evoent el fhe permssion of e S idnedoo:
Cativation comiicates withaut Signates 2nd sesi not vald ang The resuts reiate onl fo the fems festodcaiivaten,

This caidvation cevtifeats doauments are Bracebiity fo nabional stans, Which male seasiement aroig (0 the
Brtarmadioral System of Linibs (510

Date of calibration

FM-CL-06-C Rav.8

Entech Industrial Solution Co,Ltd. §
1FARY B Nemmwengwan 47 Yask 28, Toowsonalions. Lsks, Barskox 10210 THAILAND Tel, 0-2779-B888 Calbr

08-Fetr24

feemmehm ﬁ- Wo

Mra. Rangiudi Wongsstee
Technical Manager

Mr. Kwanchal Kramdaung
Calibration Tachnician

Page 10f2 lsied Dale 2602116

Lanmi'laimuqu

Tow 10 O10BS3G03S631  wivwy enteon co.th

maritaat e ih

Certificate Mo, - E24-060048
Page 6ol §

THERMOCOUPLES SYSTEM CALIBRATION

[ oo Conation |

Date | Time 18062024 | 00:20 PM
| Console Serlal Number Culibrution Reference No, SERZA0600IE |
DG Madel Num ber SKISEX | Reference Thermometer DIGICON
BGM Serial Number 002028 Serial Number 183169105
Meter Box Model Number JENCO 765 KF _.__H_ =
| Meter Hox Serinl Number JC 19T f T

| Cousole Ther i

Chaanel and Meter Box Channel Temperature Reading ( °C ) ; ll l
test point 180 | 250 | 380 | 930 | 145.0 | 3600 | 370 | 4820 | 5030 | 81640 | 1038.0 [
Stack 70 | 250 | 380 | 930 | 1490 | 2570 | 380 | 477.0 [ 5870 | sved | 10240 |
Aux AT | 1m0 | 380 | 93 | 1490
Probe 70 | 250 | 3%0 | 930 | 1490
Filter 70 | 250 | 380 | 930 | 1490
Oven AT | 250 | 380 | 930 | 1490 | |
Filt ENETE | | |
Tolernnce Rapue
Stack b L50%  Absolute Mueter £ ARC
Probe & 30 Exit L LD
Filter £ 30%C

ENTECH

i
S

Standard References  (Table 1)

enaslupaug

Calibration Certificate

Certificate No.: G 70083

Standard Certificate No. Wendor Due date
“Dwygen {02 ) 2.50 % Vil BRI Linde -hiig-2
Cheygen { 02 ) 10,04 % Val CGO153-21 it 18-Novw-76
Owygen { 02 ) 21,02 % Val CG-0D48-22 i 10-Fe-27
Carbor mencoede | CO ) BO.14 ppm OG-a0a0-23 Mimt 14-Feb-27
Cartion monowde ( €O § 302 ppm 1915/23 Lirde 16-Jun-25
Carbion manceide | €O § 1003 ppm 2584723 Linde 10-5ap-35
Nitrogen Deswids { NOZ ) 3034 gpm 0372 Lirede 22-fug-24
Nitrogen Déaide { NOZ § BL32 pam 3546/23 Lirde: 14-380-26
Witrogen Diaxide { NDZ } 200.9 ppm 1975/23 Linde 17-2u8-25
Nitric Crade D } 3000 ppm CEO014-73 i 18-Feh-25
Nitric Ceidle { feD } 15L5 ppm 416123 Lirde A2-3an-25
Nigrie Qe | NO | 322.5 ppm 1023 Linde 17325
Sulphur Digwids  S02) 50,36 ppm 2004/23 Lirde 17025
Sulphur Diowide { 502 ) 100.8 pprn 350772 Lirde 03-Now-24
Sulphur Dicescle {502 ) 6008 porn 2003123 Linde 17-3ud-25
Measured room conditions
Temperatus § [5 ¢ Humidiy 841 %ERM Prassure ¢ A0LLT mibar
Calibration eonditions
G Temperature 23 "L Fowrste @ 1,200 mbimin 1Gas pressra 10164 mbar
Calibration Results (Without adjustment)  (Table 2)
R Standard Mean of Evoe Uncertainty
Values uuc (£3]
a2 {%al) 150 257 a7 015
2 (Wal) 10.04 10.09 0.5 oo
02 {val) 2107 108 0.06 D3
o {pom} a0.14 Bl 0BE 10
0 (poem} 30 302 ] B0
0 {ppm) o3 1002 1 1
N2 (ppm) 30,54 302 D4 B0
NOZ (ppm) 8132 224 L0 B0
MNOZ (ppm) 0Le w2a 08 12
NO (ppm) 30,01 2 L BD
WO () 151.5 150 1.5 L51]
O {ppm) 3225 320 25 12
502 (pom) 50.36 49 136 (2]
502 (pom) 1008 100 48 LT]
502 (porn) G00.8 599 18 13
Remark : 1 cmeifmol =1 %vel. | pmokimal = 1 ppn,
End of Report

FA-CL-09-C Rev & Paged ol 2

Entech Incustrial Selution Co,Ltd,

Istied Date ¥

LenNMIIAIUAY

PTH2Y Bol Nanmwanigwar: 47 Yeah 48 Toongsorm e, Laksi Barghoh, 10210 THAL

LAND Tel O-27TE-8888 CalkbrationSantach.coth

To 10 - OGEIBC3E5EY  wrvweeninchoath




NAC

NSC = T151 = TI5 17025
CALIBRATION 0367

Eemtinuation of Certificate of Caiibration Murmber COF-032-67 Page Pages

MEAMIREMEN

CERTIFICATE OF CALIBRATION

COFET4Y Poge

Tabile 1 The ¢ St calibrat

temperature | Ap_meter | A Orifice
tm] [

MEASUREMENT ITEM
MANLFACTURER
MOGEL/TYPE

SURIAL NUMBER

10 NUMBER

COMDITION AS-AECEWVED
CUSTOMIER

AECEIVED DATE
MEASURIMINT DATE
155U/ DATE

0oIs  m'fmie

VIRONMENTAL CONDITICNS:
= faboeatary are = fallow

Temparature [ Timpbanel | doieter | Aa.Crffice

Pt

mmHy

shgene e 33.9 T anid 53.0 AN 3

NOTED Unrarted o il
o L4074
Intercey 1.01508
TABLILATION OF RESULTS:
T £l gt oevelaton canfsient ) ppaszy
Uneurtaimty (1 = 1} [T

Caliberatml by —~

Wr. foraw

[
CERTIFCATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR ﬁE’RDLW tana‘]’hﬁququ

IN WRITHNG FROM THE LABOSATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Gert.No.: 24P1251
Page: 2of 2

Certificate of Calibration Certificate No. : 24P1251

P: 1 1of2
o Without Range:; 0 inH:O {0 36 inH:0
Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
Manufacturer: Dwyer This certificate may not be reproduced other than in full, i
except with the prior written approval of the head of UUC Indication
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applled Pressure  High-port side Low-port side Ae Emor
Serial No.: . 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 200 0.00
1D No. UAE.EFM.077/2566 2.00 2,00 2,00 2.00 0.00
Condition As-Received: Used Item 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8.00 4.00 -4.00 8.00 0.00
o ) 10.00 5.00 -5.00 10.00 0.00
Calibration Date: 11 April 2024 12.00 6.00 6.00 12,00 0.00
Reference: 2404-0118WSC Submitted by: United Analyst and Engineering Gonsultant Co. Ltd, 400 e = e P
! oc 16.00 8.05 -8.05 16.10 0.10
Ambient Temperature: (23 + 2) : - 18.00 0.05 005 1810 0.10
Relative Humidity: (50 %15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, 20.00 10.05 10,05 2010 0.10
# Phrakhanong, Bangkok 10260 22.00 11.05 -11.05 2210 0.10
Atmospheric Pressure: 1012 mbar
24.00 12.05 -12.05 24.10 0.10
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments 26.00 13.05 -13.05 26.10 0.10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.05 -14.05 28.10 0.10
a guidelines. 30.00 15.05 -15.05 30.10 0.10
Condition of this result of calibration 2200 " i S W 015
34.00 17.05 -17.10 34.15 0.15
1.Reference standards instruments : 55 o0 Thoo o g .-
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 The uncertainty of measurement was * 0.11 inH:0

* AP = High-port side - Low-port side
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
4.This instrument was used clean air as pressure media. by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level. %
7.The certificate is valid only to the item calibrated on date and place of calibration.

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

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew PP Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V/] Attapol Panurach
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

MECTELTE TR
CALIBHATON 0088
Certificate of Calibration Ce""'“'i:g‘:f 7

Equipment : Aneroid Barometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : o Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.013/2547

Condition As-Received: Used Item

Received Date: 05 April 2024

Calibration Date: 22 April 2024

Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (23 * 2) °C

Relative Humidity: (50 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

Procedure used: The cali ion was by direct i method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " 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-0094-23 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.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.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 : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri
[v/] Attapol Panurach

tonenslaimuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

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

MECTEN TR
CALIBRATION 0088
Certificate of Calibration Ce"‘““'i::e-f Fu

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.127/2550

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C
(50 +20)% 81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity function and i with standard
probe for function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

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:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by : ~ Chakiit j \pp ignatory :
Issue Date : 18 April 2024 [ ] Chakrit Waewwanjua

[v1Viporn Tantiyawutti
[ 1Unnopphol Harachai

tanms‘laimuqu

Result of calibrati Without Range : 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )

Increasing Pressure

Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91

UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0

Error (mmHg) 1.60 0.29 -0.61 -1.07 -1.97 -3.05 -6.91

D ing Pressure

Applied Pressure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0

Error (mmHg) -6.91 -2.99 -1.71 -0.69 -0.13 0.65 1.56

The uncertainty of measurement was + 0.24 mmHg
*UUC = Unit Under Calibration

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

-00c-
lu
Cert. No.: 24H753
Page.: 2 of 2
Result of Calibrati Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc Uncertainty
Temperature Humidity Reading Error of Measurement
(°c) (%R.H.) (%R.H.) (%R.H.) (+%RH.)
25.0 40.1 43 29 16
25.0 60.0 60 0.0 1.7
25.0 80.0 78 20 1.8
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc Uncertainty
Temperature Reading Error of Measurement
C) (°C) (°C) #°C)
20.014 20.0 -0.014 0.72
25.033 25.0 -0.033 0.72
30.010 30.0 -0.010 0.72
35.027 345 -0.527 0.72
40.013 395 -0.513 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o0-

Cert.No.: 24P1369

Page: 20f 2
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A\ United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
cusins own  Tal, 0 2763 2628 Fax 0 2763 2800 www. com E-mall com

A\ United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www.

com E-mail: Lcom

MULTI-POINT GAS TEST REPORT

Test Date : Sep 17,2024

MULTI-POINT GAS TEST REPORT

Test Date : Sep 20,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050148
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
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 (%) 0.26
:Acceptable Limit + 5%
int Gas Test Chart
450
= 400 4
5
g 0
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= 200
R
2 0
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Reference value (ppb)
e, 7
Page 1ol enaslaAuAN

Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AR LIQUIDE (THAILAND)
Lo

Labaratory

Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM08130002
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Analyzer -
Reference Value (ppb) - Difference Error |Percent Error| % Error
(ppb) Display (ppb) [% 1
Level 1 |Zero 0.0 0.5 0.50 0.50 0.50
Level 2 {20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 ]40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 160.00% 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 (%) 0.52
:Acceptable Limit £ 5%
Multi-Point Gas Test Chartl
450
— 400 4600
5
g 350
F 300 o
g 20
S 200
5
8
S 150
£ 100 fot6
50
0 =
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
fipprove by |
¢ i oem
Page 1ol enaslamuA
A= United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
T ey Tal, 0 2763 2628 Fax O 2763 2800 www, com E-mail com
MULTI-POINT GAS TEST REPORT
Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050149
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026

Multi-point gas test data

* Mumbser

de

an Tha Cyliad "
ANALYTICAL RESULTS

Companent Reguested Actual Protocod Total Relative
sntration

Concentration Uncerainty

Mathod
. o

Type

ANALYTICAL EQUIPMENT
A cal Prinziple

Last Multipgint

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
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 (%) 0.27
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
450

= 400 46

3

g 30

F 30

g 250

= 200 66

R

g

£ 100

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1 of 1 laf |ﬂ'|sluﬂ ]Uqu

- i
Approved for Release
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A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260

]

v an Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail: Lcom

A\ United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387061

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200. 200.7 0.7 .35 .35
Level 4 60.00% 300. 3011 1.1 .37 .37
Level 5 80.00% 400. 400.0 0.0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .28
:Acceptable Limit £ 5%
450 t Gas Test Chart
— 400 "
5
g 30
& 300 el
g 20
a
T 200
5 o
&)
£ 100 i
50
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0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
| Calculate by
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A= United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 www. com E-mail com

e T e R
COMATART COUFANT LMTED

MULTI-POINT GAS TEST REPORT

Test Date : May 15,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : CM22387067

Standard Gas Concentration 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

MULTI-POINT GAS TEST REPORT

Test Date : June 19,2024

Equipment : Gas Analyzer (SO2) Model : 43i

Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387063

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date : Nov 06,2026

Multi-point gas test data

Analyzer "
Reference Value (ppb " Difference Error |Percent Error, % Error
(ppb) Display (ppb) [ 1
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 |20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 [40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 160.00% 300.0 301.1 1.10 0.37 0.37
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450
— 400 4666
=
g w0
300 ot
2
S
5
£ 0
& 10 66
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0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
"
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Airgas

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customes AIR LIDLIDE (THAILAND)
LD

Labaratory
* Mumbser

de

an Tha Cyliad "
ANALYTICAL RESULTS
Companent Reguested Actual Protocod Total Relative

Concentration Uncerainty

antration Mathod
. r

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
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 (%) 0.49

:Acceptable Limit + 5%

Type

ANALYTICAL EQUIPMENT
An cal Principle Last Multipgint

Multi-Point Gas Test Chart
450
= 400 400
5
g 0
T 300
g 250
= 200
R
2 0
<
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
' Calculate by
R 021, 29687,
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Certificate of Calibration

Custamer

Nairie LUNITED ANALYST AND ENGINEERING Cerfificute No. - 24-ACT-081

CONSULTANT 001D, Regguest No - Reg-2024-1 380

sk 41, Sukhs

Adidress

Uit Undfer Cafibrstion Detuils

Apoustic Calibragor Class 1

rement itém
SVANTER Riinge : 94 113 4B | 1Nk 1

et sz Lsed

Temperatire (327
Humsiclity 500 k200 TR )
Baromeitie Pressire C13 =100 b

Received Due 24 Jume 1124

Calibeation Dute 26 June 2024

Logwtion of Calibration + LAB | Acoosiic

Calibirstion Procedure In=haise miethod CP-AUT-U2 based o [EC 60842:201 7 Electroneoustics < Sound calibriors

Reference Standard Model Serial Number Traceahle Due Ualibration
Sowndd Culibraor SV i5A Sp079 EEI 12 June
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Note
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

ASCIISINIS 17028

CALINRATICN BL18

CP20240292EA
CP2024070255

Certificate No.:
Operation No.:

Certificate of Calibration

Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)

Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier)

ID No.: UAE.EFM.045/2563
Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 6 - 7 August 2024
Issued Date: 7 August 2024
Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

=

('Mr. Sittichai Swaksuriyawong )

Group Manager

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

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than i

n full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.
Page 10f 6 mnm?h:mnu
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ELECTRICAL AND ELECTRONICS INSTITUTE -) ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT N FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T TR T

Certificate No.: CP20240292EA Certificate No.: CP20240292EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier) (dB)
Serial No.: 0005348 (Meter), 11800 (Microphone), 056140 (Preamplifier) 31.6
ID No.: UAE.EFM.045/2563
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50+15) % Frequency Measured value
Pressure: (101.3 £ 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 315
IEC 61672-3:2013. C-weighting 31.6
Condition of this result of calibration Z-weighting 36.6
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No, Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025 Frequency Deviation from various Frequency Weighting Response Curve
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
4)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024 (Hz) (dB) (dB) (dB) (dB)
5)|Pressure humidity and CL1-P240023 24 March 2025 125 0.3 0.2 0.2 +1.5
[Temperature Transmitter PTU30L L3950483 CD20240142EA 12 June 2025 1000 -0.2 -0.2 -0.2 +1.0
6)|Pressure humidity and CL1-P240030 11 April 2025 8000 29 29 29 +5.0
[Temperature Transmitter PTu30L £3950484 CD20240143EA 12 June 2025
CB20240035EB 13 February 2025 Function : 4. Electrical signal tests of frequency weightings
7)|performance Audio Analyzer 89038 MY56510003 CK20230072EA 13 September 2024 Weighting network response with relative to 1 kHz.
2. This result of calibration was found accurate as shown on date and place of calibration only. Frequency Deviation from various Frequency Weighting Response Curve
3. This certification is traceable to the international system of unit maintained at :- C-Weighting A-Weighting Z-Weighting Acceptance limits
Reference standards instrument for Acoustic function (Hz) (dB) (dB) (dB) (dB)
- National Institute of Metrology (Thailand) 63 0.0 0.0 0.0 +2.0
Reference standards instrument for Electrical function 125 0.0 0.0 0.0 +1.5
- National Institute of Metrology (Thailand) 250 0.0 0.0 0.0 +1.5
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 500 0.1 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
Result of Calibration:- 2000 0.1 0.0 0.0 +2.0
Function : 1. Indication at the calibration check frequency 4000 0.0 0.0 0.0 +3.0
Reference Measured value Deviation Acceptance limits 8000 0.0 0.0 0.1 +5.0
Acoustic Signal (dB) (dB) (dB) (dB)
- - - - Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
L} L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA Certificate No.: CP20240292EA
Calibration Report Calibration Report
5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 94.0 94.0 0.0 +1.1
Slow 94.0 0.0 +0.1 89.0 89.0 0.0 +1.1
LAeq 94.0 0.0 +0.1 84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
Function : 6. Long-Term Stability 74.0 74.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 69.0 69.0 0.0 +1.1
Time Period to Reference Record SPL at Deviated value Acceptance limits 64.0 64.0 0.0 +1.1
Apply Signal SPL Conclusion of Time 59.0 59.0 0.0 +1.1
(min) (dB) Period (dB) (dB) (dB) 54.0 54.0 0.0 +1.1
30 94.0 94.0 0.0 +0.3 49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
Function : 7. Level Linearity on the reference level range 43.0 43.2 0.2 +1.1
7.1 Level Linearity on the reference level range, Upper 42.0 423 0.3 +1.1
Anticipated Measured value Deviated value Acceptance limits 41.0 41.4 0.4 +1.1
Value (dB) (dB) (dB) (dB) 40.0 40.5 0.5 +1.1
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1 Function : 8. Tone burst response
104.0 104.0 0.0 +1.1 Time Tone burst Measured Deviated Acceptance limits
109.0 109.0 0.0 +1.1 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
114.0 114.0 0.0 +1.1 200 136.0 0.0 +1.0
119.0 119.0 0.0 +1.1 Fast 2 118.8 -0.2 +1.0;-2.5
124.0 124.0 0.0 +1.1 0.25 109.7 -0.3
129.0 129.0 0.0 +1.1 Slow 200 129.5 -0.1
134.0 134.1 0.1 +1.1 2 109.9 -0.1
139.0 139.1 0.1 +1.1 200 130.0 0.0
140.0 140.1 0.1 +1.1 LAE 2 110.0 0.0
141.0 141.1 0.1 +1.1 0.25 100.9 -0.1
142.0 142.1 0.1 +1.1
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 £3.0
cycle
Positive
134.4 134.1 -0.3 +2.0
half cycle
Negative 1344 130.1 03 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
. 1453 1452 0.1 15
enaslumuAy LenaslupIUAN
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, ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240292EA
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Pen.o d to Reference SPL Rec0fd SPL a.t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3

Uncertainty of measurement

) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.
4. The coverage factor k = 2.00

- - End of Report - -
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7. Long Term Stability
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ELECTRICAL AND ELECTRONICS INSTITUTE

ELECTRICAL AND ELECTRONICS INSTITUTE FOUNDATION FOR INDUSTRIAL DEVELOPMENT

FOUNDATION FOR INDUSTRIAL DEVELOPMENT  j
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, 4

A,
AL
g

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 Lonilsisdiboid
CALIBRATISN 8139
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240291EA
Calibration Report
Certificate No.: ~ CP20240291EA Equipment: Sound Level Meter
Operation No.: CP2024070254 Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Certiﬁcate Of Calibration Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)
ID No.: UAE.EFM.033/2564
Ambient Temperature: (23+2)°C
. Relative Humidity: (50+15)%
Equipment: Sound Level Meter Pressure: (1013 + 1.5) kPa
Method of Calibration :-
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) IEC 61672-3:2013.
i . U
ModeVlType: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier) 1. Reference standards instrument - _
Instrument Model Serial No. Cert. No. Due Date
X 1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier) 2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
ID No.: UAE.EFM.033/2564 4)|6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
Pre re humidity an L1-P24002: 24 March 202.
. . . K Teer:?ereat;e '?rglsamiciter PTU30L 13950483 CCD20240101?2:A 12 Jjnce 200255
Customer: United Analyst and Engineering Consultant Co.,Ltd. _ -
6)|Pressure humidity and PTU30L 13950484 CL1-P240030 11 April 2025
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak T — 2258548(1)23?@ 31§ Jl:ne Zo22052
- , ) . 40035 13 February 2025
Phrakhanong, Bangkok 10260 7|Performance Audio Analyzer UB9038 | MYS6510003 | (59300764 13 September 2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
Received Date: 25 July 2024 3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
; - National Institute of Metrology (Thailand)
Calibrated Date: 5- 6 August 2024 Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
Issued Date: 7 August 2024 - Electrical and Electronics Institute; NSC Accredited Calibration No.0119
Calibrated by: Ms. Juntaporn Kunhakom Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
e — - - - -

Approved by: =
(‘M. Sittichai Swaksuriyawong )
Group Manager

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

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)

providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Devel t. ]
o Tos NI IPIUAN tenanslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240291EA Certificate No.: CP20240291EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise 5.2 Time weighting at 1 kHz
2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) (dB) (dB)
(dB) Fast 94.0 0.0 0.1
29.3 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 +0.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 29.1 Time Period to Reference Record SPL at Deviated value Acceptance limits
C-weighting 28.8 Apply Signal SPL Conclusion of Time
Z-weighting 34.1 (min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range
Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated value Acceptance limits
(Hz) (dB) (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
125 0.3 0.1 0.3 +1.5 94.0 94.0 0.0 +1.1
1000 -0.1 -0.1 -0.1 +1.0 99.0 99.0 0.0 +1.1
8000 0.2 0.2 0.2 +5.0 104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting A-Weighting Z-Weighting Acceptance limits 129.0 129.0 0.0 +1.1
(Hz) (dB) (dB) (dB) (dB) 134.0 134.1 0.1 +1.1
63 0.0 0.0 0.0 +2.0 139.0 139.1 0.1 +1.1
125 0.0 0.0 0.0 +1.5 140.0 140.1 0.1 +1.1
250 0.0 0.0 0.0 +15 141.0 141.1 0.1 +1.1
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240291EA Certificate No.: CP20240291EA
Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 11. High-Level Stability
Anticipated Measured value Deviated value Acceptance limits High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Val;: édB) (giBg (32) (:1131) T';":pry egiog :atf Reference SPL Co:celcu :::ZI; ‘?:me Deviated value Acceptance limits
89.0 89.0 0.0 +1.1 (min) (dB) Period (dB) (dB) (dB)
84.0 84.0 0.0 +1.1 5 139.0 139.0 0.0 +0.3
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1 Uncertainty of measurement
69.0 69.0 0.0 +1.1 Uncertainty Maximum-permitted uncertainty
64.0 64.0 0.0 1.1 Function of measurement
59.0 59.0 0.0 +1.1 (dB) (dB)
54.0 54.0 0.0 +1.1 1) Indication at the calibration check frequency 0.30 Not applicable
49.0 49.0 0.0 +1.1 2) Self-generated Noise 0.10 Not applicable
44.0 44.1 0.1 +1.1 3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
43.0 43.1 0.1 +1.1 - Free-field sound pressure response level i 0.70 (>4kHz to 10kHz)
42.0 42.2 0.2 +1.1 4) Electrical signal tests of frequency weightings 0.20 0.20
41.0 41.2 0.2 +1.1 5) Frequency and time weighting at 1 kHz 0.20 0.20
40.0 40.3 0.3 +1.1 6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
Function : 8. Tone burst response 8) Tone burst response 0.20 0.30
Time Tone burst Measured Deviated Acceptance limits 9) Peak C sound level 0.20 0.35
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 10) Overload indication 0.20 0.25
200 135.9 -0.1 +1.0 11) High-Level Stability 0.10 0.10
Fast 2 118.8 -0.2
0.25 109.8 -0.2 Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Slow 200 129.5 -0.1 a sound calibrator.
2 109.9 -0.1 2. The acceptance limit is for the deviated value.
200 130.0 0.0 3. Acceptance limits was IEC61672-3:2013 Class 2.
LAE 2 110.0 0.0 4. The coverage factor k = 2.00
0.25 101.0 0.0 +1.5;-5.0

- - End of Report - -
Function : 9. Peak C sound level

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 06 £3.0
cycle

Positive 134.4 134.0 0.4 £2.0

half cycle
Negative 134.4 134.0 0.4 £20

half cycle

Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.4 143.4 0.0 +3.5 [
lenansiumuRu enasluemuAy
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) ”ﬁ Ega
CORPORATE SERVIC! VICE D
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NSC-TIS IS 17025 Cert.No.:  24CH239
CALIBRATICN 0008 Page.: 20f3
Condition of this calibration resuit

P

1. Reference Standard Instrument
Cert.No.: 24CH239

Page.  10f3 Instrument Serial No.  IDNo.  Cert.No. Due Date
. . . 1) Document Process Calibrate E. 0
Certlﬁcate Of Callhl‘atlﬂn ) alibrator 54030049  130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO44 231908 26 July 2024
Equipment : pH Meter - L .
This certification is traceable to the International System of Unit maintained through:-
Manufacturer : Horiba - Technology Promotion Assceiation (Thailand-Japan)
Model : LAQUA-PH210 2. Certified Reference Materials The measurement results are traceable to S| through CPA chem Ltd.,
Serial No. : HAODOO78 ANSI-ASQ National Accreditation Beard, Accredited No. AR-1835
L LEFM.073/: . / ]
D No. UAE.EFM.C73/2564(EFM.pH.06/64) Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used item pH 4.008 CPA chem 940102 27 Nov 2025
Received Date : 18 February 2024 pH 6.986 CPA chem 940104 02 Nov 2024
Calibration Date : 20 February 2024 pH 8.997 CPA chem 240106 02 Nov 2024
Reference : 2402-0584WSGC-3 . ) )
3. This certificate is valid only to the item calibrated on date and place of calibration.
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Calibration Results
Phrakhanong, Bangkok 10260 Eunction : mV Measurement
Ambient Temperature : (25 + 2.5) °C Performing curve by D Process C at pH (4,7)(7,10)
Relative Humidity : (50 = 15)%
Calibration Procedure : In - house method - "
Nominal Standard i
- CP-CH5 by direct measurement with Unit Under Var Actual Reading Uncertainty of | Coverage
DC Voltage Slandard and direct measurement ) alue Voltage Measurement factor
with certified reference material (CRM) Calibration Input v
- CP-CH8 by comparison with temperature standard pH mv mv PH (+mV) k
. pH Meter 4.00 177.48 177.4 401 0.058 2.00
Calibrated by : Walalak Sirithean S/N.: HADDDO78 7.00 0.00 0.0 7.00 0.058 2.00
< ",’.UL; 7.00 0.00 0.0 7.00 0.058 2.00
Approved by : - 10.00 -177.48 -177.5 10.01 0.058 2.00
Approved Sighatory
() Pomnthippa Tameyakul
( _.) Unncpphol Harachai
(/) Saithip Meangmai
Issue Date : 22 February 2024
The Uncertainties are for a confidence probability ol approximately 95%
ot be reproduced other than in full. except with
Appr es 3 Equipment Calibration a
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Calibration Results

Function : pH Measurement

Cert.No.: 24CH239

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

Page.: 3of 3

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) () k
pH Electrode 4.008 4.02 168.3 0.0086 2.05
S/N.: 992H0385 6.986 6.99 =17 0.0093 2.00
6.986 6.99 7.8 0.011 2.00
9.997 10.01 -180.7 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Mode! : 9652
- Serial No. : 992HO385
Dimension of probe
- Length : 110 mm.
- Diameter 16 mm.
- Immersion Depth : 100 mm.
C. uuc* Error Uncertainty of Coverage
Point Temperature Reading measurement factor
(°c) (°c) (=c) (°c) {x°C) K
250 25.000 25.0 0.000 0.13 2.00
300 30.000 30.0 0.000 0.13 2.00
35.0 34.999 35.0 0.001 0.13 2.00

Remark - UUC* = Unit Under Calibrator
The reported uncertainty of measurement was based cn a standard uncertainty multiplied by a coverage

factor k, providing a ieve! of confidence of approximately 95 %,
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