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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification | Date of | Due date of | Remark
No. Calibration | Calibration
Ambient
1 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 22-ACT-406 1 Jul 22 30 Jun 23 -
(Acoustic Calibrator) 73249 Co.,Ltd.
2 |Sound Level Meter Laeq 24 b Lamax Lasor Ladn Larson Davis LxT2 Innovative Instrument 22-ACT-035 21 Jan 22 20 Jan 24 -
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Co.,Ltd.
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- T Certifieste No :  22-ACT-035
Certificate of Calibration
Request No @ Reg-2022-0094
Customer . -
1. Indication at the callbration check frequency
Nome : UNITED ANALYST AND ENGINEERING CONSULTAN LLTD Certificate No : 22-ACT-035
S s SRING CONSLLTANT.CO CrianE e ULC Setting Nominal Before Adjust Adjust | Acceptance
= Bl BGiL ; .S 4 i " sauest No ¢ 20022+ UNCERTAINTY
Address i Udomsuk 41, Sukbumvit Road, Bangehak, Prakanong, Bangkok Reguest No ¢ Req-2022-0094 FAST/ A1 37-139 L] e ERR uue ERR Limit
10250
ulibrator Setting (di) (dB} (it} (dB) (dB) (£dB) (= dB)
Unit Usder Calfbration Dietafls 1000 Hz 114.00 dB 113,85 140 +0.15 1139 0.05 020 3
e v it Loved Matet Microphone Class : 2 Note ; Ahsolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK; Model 5V 354, SN 58079
Manufscturer : LARSON DAVIS Microphone Model = 375404
Model s 1yT2 Microphone SN : 328675 2 ” ¥
¥ 2. Self-generated noise, Microphone installed
Seriul Number  DODS39E Preamplifier Model : PRMLXT2C UUC Setting
Measured UNCERTAINTY
I : UAE EFM.035/2564 Preamplifier SN : 073793 FAST /37-139
Resolution o0l dB Inrument Status @ Used UUC Weighting (B} (4 di)
Calibration Environment and Details A 281 0,10
Temperature AT RENT
3. Self-generated noise, Microphone replaced by the electrical input signal device
Humidity 50 %RH =+ 20 %RH
ULIC Setting
Barometric Pressure © 1013 hiPa = 10 hPg Medsured | UNCERTAINTY
FAST /37-139
Received Diate 14 January 2022 -
UUC Weighting (dB) { = dB)
Calibrated Date + 21 January 2022
A 279 010
Calibration Procedure ¢ In-house method CP-SLM-01 based on TEC 61672-3 : 2013 Electrnacousties - Sound level meters - Part 3: Periodic tests ¢ S 010
Location af Calibration : Lab Acoustic
o L9 .10
Reference Stundard
Instrument Brand Maidel SN, Due calibration Tracebility 4. Acoustic signal test of frequency weightings {Without Windscreen)
= i - . 5 Deviation from various Frequency Acceptance
5 2023 requenc) P
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS UUC Setting UNCERTAINTY
Multifrequency Calibrator Cuest Quest-cal EFAN0234 14 June 2022 TSI Weighting Respone curve Hmit
i 5 7 FAST /37139 A [+ z 48]
Audio Generator Svaniek Svandil 13 18 Dctober 2022 WK Electric +dB) (£
vanie van 1 ctol K Electric STD Setting (an) (an) (an) )
Nete 125 He 0 0.0 00 0,50 20
The reported uncertminty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing u level of confi pRrexi by 95 %, 1000 Hz o0 0.0 o0 060 1.0
4000 Hz (4 0.3 0.3 0,60 a0
BOHIO Hz 0.1 -0.2 =01 0.70 30
Calibrated By : - Approved By : M
Mr, Noppadon Luangart Mr. Pacit Mathavom
Calibration Officer Calibration Engineer Supervisor
Issue Date : 21 January 2023

' ]
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Certificate No

Reguest No

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

22-ACT-035

Reg-2022-00594

UUC Setting Devintion from various Frequeney Acceptance
UNCERTAINTY
FAST [ 37-139 Weighting Respone curve Limit
ST Setting A (dB) C(dB) Z (dB) { £ dB) (+dB)
63 He -0.d .l =il 2.0
125 Hz -AL1 0.0 =il 15
250 Hz -1 0.1 =01 15
500 Hz -{1.1 (X1 =01 L5
1000 Tz LiAL] 0.0 00 02 1.0
20040 He o0 0. 0.0 20
4000 Hz 0.0 o 0.0 30
BOOO He -0.1 -1 0.0 ]
16000 He -1 0.l =Ll +5, <INF.
6. Frequency and time weightings at 1kH:
UUC Setting ST Measured Acceptance
UNCERTAINTY
FAST (37-13% REF uuc ERR Limit
UUC Welghting (dB) {dB) (dB) (+dB) (+dB)
A 114.00 1140 0.0 0.2
C 114.00 40 .0 0.2 02
Z 114.00 114.0 0 02
UUC Setting 5TD Measured Acceptance
UNCERTAINTY
IT-139/ A REF uuc ERR Limir
UUC Time Respong {dB) (dB) (dB) {+dB) {+dB)
Fast 114,00 4.0 LLE) o1
Slow 114.00 4.0 0.0 0.2 0.1
Leg 114.00 4.0 LAl 0

1
The results relirted only 1o the item calibrated, The centificate shll not be reproduced except in full, withont written mpﬁt ﬁaﬂjﬂﬂﬁﬁﬁ
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7. Long Term Stability

Certilicate No

Reguest No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/ A /37-139 vuc Limit

STD Setting (di) {+dB} 1+ dB)
Initial 114.0
Final 114.0

Deviated 00
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Agceptanee
UNCERTAINTY
FAST/ A/ 37-139 REF vue ERR Limit
STD dB (dB) (dB) (dB) (£ dBy (+dB)

139.00 139 139.0 o0 L1
134.00 134 1340 oo k1
129.00 125 129.0 0.0 11
124,00 124 1240 0.0 |
119,00 119 119.0 0 11
| 1400 14 1140 LA Ld
109,00 1w 1090 00 11
104,00 104 1040 00 H]
93,00 an 9l ] ]
94.00 54 939 0.1 Ll
RO.00 89 H8.9 -0 1.1
£4.00 84 #14 0.1 0.3 1
79.00 L A 0.1 Ll
74,00 74 T8 0.1 (|
69,00 69 G810 0.0 bt
6400 fid 639 .l Iel
59.00 59 9.0 0.0 1.1
5400 5 4.0 0.0 11
49,00 48 49.0 L)) 0.3
44.00 4 440 a.l M
3500 3% 9.3 0.3 (A
3g.00 kL 8.3 0.3 L1
37.00 37 7.5 0.5 L)

22-ACT-035

Req-2022-0004

The resalis velated only ke the item calibrted. The cenifiente shall not be repeoduced except in full, without written app:tﬁiﬁ
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9. Level linearity including the level range control

Centificate No

Request No

22-ACT-035

Reg-2022-0094

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF vuc ERR Limit
UUC Range (dB) (i) (dB) (+dB) (£ dB)
432 414 02 1.1
37-139 03
i4 1140 0.0 1.t
10. Tone burst response
LUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
Af37-129 Tonehurst Ref vee ERR Limit
UUC Time Respone {ms) (dB) (di) (dB) {+ dB) {4 dB)
200 135.0 135.0 (A1) |
Frst 2 8.0 1179 =01
.25 a0 1087 0.3
200 128.6 1285 0l l
Show 0.3
2 8.0 1089 =01 +1.0. =50
200 129.0 1240 0.0 |
SEL 2 oo 108.1 +0.1 +1.0, 2.5
023 LOEk 99.9 =0.1 +1:5, -5:.0
11. Peak C Sound level
VUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/95-142 REF uuc ERR Limit
STD Setting (dB} (dB) (dB} [ =dB) [ £dB)
Complere cycle 1374 1368 =060 30
Posive halfeycle 136.4 136, -0.30 0.2 2.0
Megative half cycle 1364 136.1 -0.30 D0

1
The results selated anly to the item calibrated. The centificate shall not be reproduced except in full, without written upprﬁ\ﬁ:ﬁﬂ%mﬁﬂ N E
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12, Overload indication

Certificute No

Request No

LUUC Setting Measured Acceptance
UNCERTAINTY
FAST [ A/37-139 uuc Limit
STD Setting (dB) {+dB) (= dB)
Positive onc-half cycle 1423
Negative one-hal f cyele 142,0
Deviated 0.3
13. High Level Stability
ULUC Setting Measured Acceptunce
UNCERTAINTY
FAST /A J37-139 uuc Limit
STD Setting (dB) {+dB) (& dB)
Initial 1380
Final 1380
Deviated 0.0 0.1 0.3

End of Certificate

22-ACT-035

Reg-2022-0094

1
The results related only 10 the lrem calibrated. The certificate shall not be reproduced except in fioll, withour written apptﬁﬁaﬁm ju
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Certificate of Calibration
Customer
Name ¢ UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No : 22-ACT-406
COLLTD. Request No @ Reg-20212-1080
Address &1 Soi Udomsuk 41, Sukhumvit Road. Bangehak,
Prakanong, Bangkok 10260
Unit Under Calibration Details
Measurement item : Acoustic Calibrator Class I
Manufacturer : SVANTEK Range: 94, 114 dB / 1000 Hz
Model : SV 35A Intrument Stotus ©  Used
Serial Number £ 73249
> ; UAE.EFM.105/2561

Calibration Environment and Details

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNROVATIVE INSTRUMENT CO.. LT, HEAD QFFICE

TR MOO 13, 500 SUNTINAKCRN 11 TAMBON BANG KAED,

AMPHOE BANG PHLI SAMLT PRAKAN PROVINCE 105340 THALLAND

TEL: (66)0-2116-5560- 1 FAX; (66)0-21 16-T 140

B O W AT W E

AN Bl Bussigans S0

ACCREDITER

CALWERATION LARCAATORY
AC-2961

Temperature (2842 °C)
Humidity 2 (50 %20 %RH )
Barometric Pressure ; (1013 £10.0 hPa )
Received Date 3 15 June 2022
Calibration Date + 1 July 2022

Location of Calibration

; LAB | Acoustic

Calibration Procedure - In-house method CP-ACT-02 based on [EC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Maodel Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEl 31 May 2023

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceability ! This certificate providoes traceability of t to recognized national standard, and to the

realization of the international System of Units (S1),
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %

Calibrated By : e Approved By : Mdn

Mr. Noppadon Luangart

Mr. Pacit Mathavomn
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : | July 2022

The resalis redated only to the item calibrated, The vertificate shall not be reproduced except in full, without wiithen approval
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Page20f 2
Certificate No : 22-ACT-406
Request No : Reg-2022-1080
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
{dB) Measured Error Measured Error (+=dB) Class 1 ( =dB)
94 dB / 10() Hz 93.82 -0.18 = E 0.11 0.25
114 dB / 1000 Hz 113.81 -0.19 - - 011 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (£%) Class 1 ( + %)
94 dB / 1000 He 1000.00 0.00 - - 010 0.70
114 dB / 1000 He 1000.00 0.00 = - 0.10 0.70
Tatal Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%o) (£ %) Class 1 (£ %)
94 dB / 1000 He 0.17 = 0.40 2.5
114 dB/ 1000 Hz 0.04 = 0.40 25
Note :
- Acceprane limit was IECE0942:2017 Class 1
- The calibeation results exelude the calibrator pressure correction
- The eallbeation results exclude the microphone volume cormection
End of Calibration
The resalss refased only 1o the item calibrned. The certificate shall not be reprodused exceps in full, withous \lmnen:p;wmnlnfli\: nnovative gt O, Lid
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(Thailand-Japan)

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
idasilavdnuszintesufinisiameiannimin uaziu
1 |pH Meter a_mvmvﬁ (Temperature) Mettler-Toledo Seven Easy 520 / National Food Institute, 2301846-001-01 24 Feb 23 23 Feb 24 -
anudunsa-ang (pH) 1231155210 Ministry of Industry, Thailand
2 |pH Meter Mettler-Toledo Seven Easy 520 / National Food Institute, 2302181-001-01 24 Mar 23 22 Mar 24 -
1230525212 Ministry of Industry, Thailand
3 Conductivity Meter Al (Conductivity SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. 20230059 16 Mar 23 14 Mar 24 B
A23LAY (Salinity) 16300356
3 |Analytical Balance voawdauviuans (ss) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) vowdvavanenvian (TDS) 210685394 (Thailand-Japan)
4 |Hot Air Oven Memmert UF55 / Technology Promotion Association 22TM1490 19 Oct 22 18 Oct 23 -
B216.1666 (Thailand-Japan)
5 |Analytical Balance Unsiendlalasmivou (TPH) Mettler-Toledo XSR204 / National Food Institute, 2302827-001-01 10 May 23 8 May 24 -
(Readability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |Atomic Absorption (cd), ; Agilent System ID:G8432A Thailand Institute of Scientific and MTC. ACL. No. 2 Feb 23 1 Feb24 _
Spectrophotometer (AAS) Iml,ﬁamﬁxwm (Total Cr) Ay (Pb), Technologies AA240FS / Technological Research(TISTR) 387/66
Usonmiavum (Total Hg) , fintAia (Ni), MY13160001
7 |Inductively Coupled Plasma Faulew (Se) , wuiseu (Ba), nowuns (Cu Agilent System ID:G8015A Agilent Technologies (Thailand) breventive 30 Nov 22 29 Nov 23 -
(IcP) fanyd(zn) wan (Fe) way unsnila (M| Technologies GB8O15AA / Co.,Ltd. Maintenance
MY18030001 Checklist
8 |BOD Incubator Tlaf(BOD) Arco uC4-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
(UAE.WAO.015/2561) (Thailand-Japan)
9 |BOD Incubator Arco UR-1320 / Technology Promotion Association 23TM375 12 Apr 23 10 Apr 24 -
(UAE.WAQ.018/2551) (Thailand-Japan)
10 |Cold Vapor Atomic Absorption Uson(@u) Milestone DMA-80 / Sithiporn Associates Co.,Ltd. Service Protocol 18 Nov 22 17 Nov 23 R
(CVAAS) 11030982 Report
11 |neubator flnealadvlosuuundiise (FCB) Binder KB400 / Technology Promotion Association 23TM726 27 Apr 23 25 Apr 24 -
20200000015535

U3 gluiin uouundas woud 1BuAileds aeudaunui $1in

W fuRn1sTinsgiunsgIu ISO/IEC 17025
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No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*

12 Incubator Memmert PP 260/ Technology Promotion Association 23TM728 27 Apr 25 25 Apr 24 -
V616.0066 (Thailand-Japan)

13 Water Bath flnealadviosuwundiise (FCB) Memmert \WNE 14/ Technology Promotion Association 23TM193 15Feb 23 14 Feb 24 -
L416.0606 (Thailand-Japan)

1a Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 B
L416.0612 (Thailand-Japan)

15 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 01223732 9 Dec 22 8 Dec 23 -

C236754745
16 |Auto Clave ALP CL-40L / Technology Promotion Association 23TMT63 27 Apr 23 25 Apr 24 B
808763 (Thailand-Japan)
17 |UV-VIS Spectrophotometer Tasidlonsdadneniaui(Cré+) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP23-021 20 May 23 18 May 24 -
Technologies MY15410009

18 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP23-007 6 Jan 23 5Jan 24 -
2021-064

19 |Gas Chromatrography - BTEX Agilent System ID: CN17100005 Agilent Technologies (Thailand) Certificate of 24 Apr 23 22 Apr 24 -

Mass Spectrometer (GC-MS) Technologies Intovu 9000 (G3950A) / CN17100005 Co.,Ltd. System Qualification
5977B MSD (G7077B) / US1715M030 GSMS-0Q
20 |Gas Chromatrography Polycyclic Aromatics Agilent Systern ID:CN11021007 Agilent Technologies (Thailand) Certificate of 23 Feb 23 22 Feb 24 -
(GO) Hydrocarbon (PAH) Technologies 7890 / Co.Ltd. System Qualification
CN11021007 GC-0Q

Due Date of Calibration*

: Based on the annual calibration plan. At least 1 time per year.

U3 gluiin uouundas woud 1BuAileds aeudaunui $1in

W fuRn1sTinsgiunsgIu ISO/IEC 17025

Certificate Page 2/3
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Calibration Certificate

TS 17028
TION D081

Certificate No.: 2301846-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Pageial5
Equipment: £H Meter
Manufacturer: Mettier Toledo
Model: SevenEasy TM 520 pH
Serial No.: 1231155210
ID No.: UAEWAT 010/2553
Order No.: 2301846
Operation No.: 2301846-001
Date of Receipt: 17 February 2023
Date of Calibration: 24 February 2023
Calibrated by Mr.Worapab Sooktong Approved by N
Sehantist { Mr.Nuttapol chart )
‘Spaciallst, Division of Callbratian Laboratory
Data of Issus: 24 Fabruary 2023 for the Team
Tha arefor 5%,
Trrs Certficate of tha Thas Laberatary Accraditatian Schame shich hag asemased

by
ihe measurement capabiity of the laboraiory and s iraceasify o recognizad natianal standants and 10 the unks of maasuemend resized al the
nationst standards iboratory. This cemificats may not be reproduced o an it full Gacsst Wi the peicr willin approvsl of (he

samesponcing
National Food Insttute.
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Calibration Report
Certificate No.; 2301048-001-01
Equipmant: pH Mutnr Resolution: 001pH  : 1mv
Wanufacturer.  Metfer Tolods Modat: SevanEasy TM 520 aH
Sarial Na.: TEI1155210 Typa: Banch tap
10 Nos LIAE WAT DIOM2ESY
Date of Calibration: 24 Fabnasry 2023 Page dof§
Location: Cnamcal Calbraton Laboemory, Natcral Food ingtitue
Ernronment Condition; Ambiany Temparsture: [ 251 215 ) °C Relutve Humidity: { 50 23} %
Candition of Equipmant: Gaad Conditon
Candition of this Rusults of Calibration
1+ Calitration Mathod In housa mathod : semratard votngn CaibIne and
oartified raference matanal [CHA)
2 Referenoe Starcards | Cadifec Ratarenca Mataral
Instrumsnts Berlal (10 Mo, Manulactyrar Cortifiests No. Diss Date
2.1 0C vahage Calbratce ZT0s007 Flils 2ENH 17 dume 2023
2.2 Digtal Thermomatar FTHH0T Fhin CC 85087701 30 Ocioter 2023
23 Tharms-Hygro Maler MFLETH 00718 PONPE 400 QR22-0e8 28 Aprd 2023
Lartified Ruberarss Mainrinl Lot Ko, Manfpciures Baifi Esais Dats
2.4 pH bulter 4 008 (Prmary pH buffer Sclution) EEBE0E CPachem PH21613 8 August 2024
25 pH bufier 885 {Primary pH tuffer Schution) T CPAchem PHIITLS B August 2024
28 pH bufiar 1001 (Frmaey pH tufier Schition) o] CPachem PHZ20LS B August 2023
2.7 pH bufier 7.00 (Sandard pH buffer Scution) L3l CPRachem PHIOTLS B August 2023
3 The
31 istnments No 21 g NSC-TISI-TIS 17025 Labamtory Acermditin of Calibiion S 008
32 wainements N 22 hrcugh NSC-TISLTIS:
3.3 rainamants No 2.3 Ihieugh NEC-TISHTE 17035 Laterniory Acoredsion of Calitration No. 0282
3.4 Conitad Referance Matarial No. 240268 L ¥ athad: cafibmtnd
Danmatar Tha
praparatian y CPACham Lid M
and ISONEC 17025
1.5 Certried Refersnce Materal No.27 fraceabin o BIM RefN H-27 Lot 04.08.2021; BN Ref HI-28 Lot 28,05 2021,

BIM RefN H-27 LotN 044

.2021; Bt Aef HI-28 Lot 28.05.2021,

rasnn and ceried

nocredited 1o S50 17034 ond ISGIEC 17025

. This: certficate wan ceriffed coly for the instrumant we calbrated.

F-05:000 Revigion! 01 Date; 20-04-65

KEC-TISITIS 17028
CALIBRATICN 0081

g,
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i.e‘ix\‘;.//i*@
o
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NS
ety
Cartificate No.: Z301EEE-00101
Equipment: aH Watar Resoltlon; O01pd . TmV
Manudnciurer:  Maitlar Tokde Madad SavenEasy TM 520 pH
Surinl Nou 1IN0 Typa: Bench fop
L1k LWAE WAT. 01042563
Date of Calibration: 24 Februnry 2023 Pagulofs
Calibration Results:
1. Calitiration of pH Metor [ Wharal Tarmperatyre Compansston st 25 °C |
Naminal DE Voltage Standard i ¥ Cavarage Factar
oH = " o tmv) 1k}
a 414120 414 0.0o 058 a0
2 25014 bl 00 .58 200
4 177,884 178 400 058 £
& 88180 -] £.00 0.58 206
T 0.000 [ 7.00 0.58 200
8 -58.158 53 800 .58 200
w0 177460 AT 10,00 0.58 200
17 2581 -0 12.00 LEL) 200
" a1a117 T 1400 056 200
2 Catibration of pi Mater with Electrode | Manual Temperature Compensation at 25 °C )
Enuipment: pH Elecirode: Type:  Combined Eisctrode
Manufsciurer  Matfer Toledo Modei= InLab Sobds
Barial No.o WIE31 DM, WA
Parfarmance of Elacirede system  (Thrss-Point Calibruation st pH 4. pH 7 ard pH 101
A i
Awurngs ndicator Runding S i - i
@EEC pH| pH my tzpH} (T3]
4008 4o e - Q.0o71 200
.065. [ 1 X o0oTs 200
10,008 00 180 oA 00058 200
R85 B89 % > 00082 240

L5112 Revison; 01 Cate; 20-04-65

F-C5-012 Reyision: 01 Dete: 20-04-65

FES IV ISSUTIRA L BAOED 23 T
AUELSmsrAguUnEmssas ey

SLIS T

Fan.

Certificate No.:

Date of Calibration:

o for mdusinal Development National Sood Pstius

MEC-TISI-TIE 170325
Focd indusmal Laborstory = Cortur G'\IJBRA‘PE?N LR

Calibration Report

2301846-001-01

Digital Thermometer with RTD
Resolution: 0.1 °C

Serial Ne.: 1231155280
Manufacturer:  Mettler Toledo

Model:  SevenEasy TM 520 pH
I No  UAE-WAT.010/2553

24 February 2023 Pagedats

Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Tempersture 25 °C £ 1 %
Relative Humidity 48 % £ 9%
of this results of
1. Calibration Methad : - In house method: W-TE-025 by with standard
- The Cafibration is by ¢ with a known

From & standard resistance thermometer.
- The temperature scale in use at this laboratory is the Internatianal
Ternpérature scale of 1980 { IT5-80 ).

2, Reference Standard Instrument

Instrument Model Serial No. Certificate No. | Due Date | Through

HANDHELD THERMOMETER 1523 211B154

Platinum Resistance Thermometer (PRT) 5627A 877332

Support Squipment @ - Low Temperature Bath (Micro Bath), Model: 7103, 5/N: A39538,ANGS ABS181.

3. This certificate |s traceable to

System of Units (ST Uriits).

4, This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration only,
B. Condition of Calibrated item :  Good

7. Result of Calibration

Without sdjustment || Ater adjustment

F-LS-012 Reveion: 01 Date: 20-04-65

PSL-T 0673/65 | 07-Jun-23 TISTR,
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i L%, Foundahon for Inclsirisl Ceselemmert Mational Food metute Ao
MAC.TIRLTIR 170028 Food indusiria! Lahorstory Service Center CRCIRRATION boaT
Calibration Certificate
Calibration Report
Certificate No.: 2302181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Certificate No.: 2301B46-001-01 Address: 3 Sol Udomsuk 41, Sukhumyit Road,
Equipment: Digital Thermormeter with RTD Bangehack, Prakhanong, Bangkok 10260
Resolution: 0.1 °C Model:  SevenEasy TM 520 pH
SeriaiNo.: 1231155210 IDNo.:  UAENWAT.010/2553 Doy iofd
Manufacturer:  Mettler Tofedo
Date of Calibration; 24 February 2023 PageSats Equipment: PH Meter
Calibration point: 15.0, 250 and 35.0  °C Manufacturer: METTLER TOLEDO
Calibration result:
- The probe was immersed in liguid bath or dry bath to a minimum depth of 120 mm, Model: SevenEasy pH
- Description of probe, model : - SN -
Dimension of probe ; Dismeter 9 mm,, Length 120 mm., Serial No.: 1230525212
Sheath material ;  Stainiess Steel
UuC* Reading Standard Correction Value Uncertainty 1D No.: UAE WAS.00/2553
(c) Temperature (°C) ("c) + (")
15.1 15.015 -0 011 Order No.: 2302181
250 25.014 0.0 0.11
351 kit = ol Operation No.: 2302181001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Eharaphat Tuanjit Approved by ™.
Bote Seientist { MrNubtaped Niyomehart )
=Huck 2 Unit Under Calfbration Specialist, Division of Calibration Laboratory
Date of Issus: 24 March 2023 for the Technical Team
Thie repart uncertainty of measurement was based on standard uncertainty muitiplied by coverage factor k= 2, Fors conldence probsbitty
providing a level of confidence of approximately 95 %. This Cartifcats i issued he condiions of an by the Thal Labaratory Accrediation Schees which s assassed
e measurement capatifty of the laboratory and s ¥acsabiky 1o recognized rational standards and to the urits of maaswament ealzed at the
PSSR V. e b comesponding natoral standards lssomlory. This carificate may not be regeodued ofher than in %61 axcept with tha prior wrisen agproval of the
- Hatonal Food Insttute.
F-CS-012 Revisian: 11 Date: 20-04-45 G

F-C5-009 Revigion: D1 Date: 20-04-65

‘\\.A\'\:!:u,,,, ‘.\n\:t:u%
N\ SN X
[ B K
FHATNSSLIRILOLatSlsarLETM IS E L X FESINESUTRILNEEEdEaN IAE TS =z X
AUEUEMsAE RN IS ES TNSSLA TS ’q]//,_i"\“\\;‘f AUELUSMISATw B ssms mnssUaTmS ';‘///":‘.\“\\3‘
el W i = o, o
st oty FOMEISNON for INChUSTrE Development Matioral Feod Faitune Pl e ACTiE TIIE Foundation for incsirdl Devsicpment National Food insttute s NEC-TISI-TIS 17025
frarewy = Food indminal Lsboratory Senice Center CALIBRATION O0E1 Food Indusirial Laboratory Senice Center CALIBRATION QDE1
Calibration Report ibrati
(Y Calibration Report
Certificate No.: 230218190101
Certificate No.: 230215100101
Equipment: PH Matsr Repolutions  007pH | 1my
Equipment: ol M Resolution:  001pH ¢ 1my
Manufacturer:  METTLER TOLEDD Model: SeverEasy pH
Manufacturer:  METTLER TOLECO Model: SavanEasy pH.
SarialMe: 1230835212 Typa: Baneh iep
Sarial News 1230525212 Typa: Baneh tap
10 Na.; UAE WAS.D0I/2563
D No.: UAE WAS. DOM2383
Date of Calibration: 24 March 2023 Page 2ol §
Date of Calibration: 24 March 2073 Page 3ol §
Locatian: Chemical Calibratian Labaratary, Nationat Food institula
Calibration Results:
Enviroamant Condition: Amblont Tamporsture: | 234 3 15 | C RelstveHumidi: [ 52 £ 3 ) %
1. Calibration of pH Mater { Manual Tempermture Compansaton at 25 “C )
Constion of Equipmunt: Good Condian
Cendtion of this Results of Calibeation Meminal DE Voltags Standars Averags Indicator Randing Uncertaimty | Coversge Factar
BH fmv | v H (4m¥ } (L8]
1.Caltration Method. In house mathod : W-CC-002 basad on dirmct medsurement by using sandand vollaga caibrator aad
cerified redamnoa matarial {CRM) [} 414120 214 .00 058 20
2. Raformncs Stundands: | Caritied Ralamnea Malaral 2 FTeT) 28 200 FT™y 00
Inatnsmunts Surial 1 10 Ne. atificatn N D Dty 4 T A8 178 400 ) 2m
21 DC Viotage Calibratnr ITHH0T Flkn 22E1950 1T Jure 2023 [ 58 180 L L1 LE] 200
22 Digial Thermameter 2708007 Fiuke Co-snseT01 30 Colober 2023 T 0.000 L 0 Lk ] 200
23 Thermo-Hygrn Mater PFLBTHOO T SONPE TEBS0SS-01 21 Sopembar 2023 Li Sa1s 50 B0 058 200
" ATT450 ar 1
arifed Bafarnnce Maseria La ta, Manutacturer Rat Exgire Dats i e 2
2.8 pH bufler 4.008 [Primary pH buffer Sciutian) a7 CRacham PHEELE 16 Fawuary 2025 ® e e i Ll £m
i 414117 -ara 1400 (=) 200
25 pH butier 8,865 (Frimary pH buffar Sciutian] 73609 CRAcham PHIITLE 16 Fazuary 2025
25 H tuftar 10,01 (Frimary H buffar Sciutian| 73811 CRAcham PHEZOLE 1B Fateunry 2028 3. Gatitcatian of § Moo A2
27 g buttar 7.00 (Smndard g+ butier Sakson) BT3E1Z CRAcham FHIDTLS 16 Ferunry 2024 Equipment:  pH Blacirods Typs:  Comtired Elecsods
[ ] [
S " I of Uni {51 Unit) ufscturer;  METTLER TOLEDD Model;  InLab Solcss
‘Barial Ne.: 11s6883 (LI Y
31 Instnumenis No 2.9 theough NSC-TISITIS 17025 Laboratory Accredition of Calbrason No 0008
Parfarmance of Eloctrodo systam ma-Fuin Cal atpH & gHT
A2 Instrumests No 22 through MSC-TISI-TES 17028 Loboratory Ancredition of Cakbragon No.0DEY i A COMRMEIN S B BT 7 MR 1)
A3 instruments No 23 through ISC-TIS)-THS 17025 Laboratory Accredition of Calbration No.00EY 7 — " R e
3.4 Canifie Aisfernce Materal Mo, 2.4 1026 ImcEable o ¥ Hamed ceb it Tialathay. Sopa 1%}
thermameter, barmmeter. ard rancvokmeter, Tre Standant Sclutiern 25 °C {pH) aH e [£pH) k)
preparation and certfied by GRAchem Lid s accredind tn 150 17034 = :
it ISCHEC 1 4008 4 187 LoeT 2o
6865 L 2 areE LLOTE Z00
3.5 Cortified Referunce Materal No.2.7 tracesbie o BIM RafN H-13 Low 2505 2022, BIM Refl H-18 Lot 02.06.2022;
BIM RefN H-13 Lot 25,05 2022; BIM Re H-16 Lot 02.06.2022, the 10010 0o ~180 T8 008e 200
i oh and caetifed ™)
acesndied 10 150 17034 and SOIES 17025 inea = o - i b
£ TH e lraind.
8, This st of calbraton was found accursbe 2w shown an dats and place of caihration ooly.
N. %

F-{5-012 Renasion: 01 Date: 20-04-65 F-C5-012 Rewision: 01 Date: 20-04-65
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Certificate No.:

Equipment:

Date of Calibration:

Foad hdsiral

A
Gl

NEC-TISILTIS 17028
CALIBRATION DOE1

Calibration Report

2302181-001-01

Digital Thermomater with RTD (pH Meter)

Ressalution: R o Model:  SevenEasy pH

Serial Mo.: 1230525212 oMo UAEWAS.003/2553

Manufacturer: METTLER TOLEDO

24 March 2023 Pagedof 5

Location:

Chemical Cafibration Laboratory, National Food Institute

Ambient 5% 1%
Relative Humidity 55% 5 %

Condition of this results of Calibration:

1. Calibration Method © -
- The Calibration is ined by

In house method: W-TE-025 by with standard

g with & known

from a standard resistance thermometer,

- The temperature scake in use at this laboratory is the International

Temperature scale of 1990 [ ITS-90 ).

2. Reference Standard Instrument |

Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5E97 NATIONAL

. . TE 660035-01 10-Dec-23 FOOD
Platinum Resistance Thermometer (PRT) 385 503201 INSTITUTE

Support Equipment &

- Low Temperature Bath (ISOCAL-G), Model; Europa-6 Plus Basic, 5/N: 341592/2

3. This certificate i traceable to International System of Units (51 Units).

4. This certificate was certified only for the instrument we calibrated.

5. This result of calibration was found accurste as shown on date and place of calibration ooly.
6. Condition of Callbrated item :  Good

7. Result of Calibration :

Without adjustment

l:l After adjustment

F-C5-012 Revision: 0L Date! 20-04-65 v

S,
Ry
Lak =} = =
15#9\1!.0!:3!‘!“.& S s 'g,{m‘/;:_l\\h\.w\g
Fisbeivihos i oyl bty T ORI
Calibration Report
Certificate No.: 2302181-001-01
Equipment: Digital Thermometet with RTD (pH Meter)
Resolution: 0.1 °C Model:  SevenEasy pH
Serial No.: 1230525212 ID Moo LAEWAS_DOZ/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2013 Page S of §

Calibration point:
Calibration result:
- Thi probe was immersed in Bguid bath or dry bath to a minimum  depth of 120 mm,
- Destription of probe, madel © /A SN WA
Dimension of probe : Diameter 3 mm., Length 120 mm.,
Sheath material 1 N/&

15.0, 25.0 and 30.0 G

uUC* Reading Standard Correction Value Uncertainty
') Temperature (°C) ("c) = ("C)
152 14.999 -0.2 012
252 24,999 -02 0,12
30.2 29.999 -02 0.12
Mote

= UUC* : Unit Under Cafibration

The report uncertainty of measurément was based on standard uncertainty multiplied by coverage factor k= 2,
providing a level of confidence of approximately 95 %.

SRR - ¥/ [R—

F-L5-002 Revision; 01 Date: 20-04-65

RSCTISTIS 17925
e

Equipment:
Model:
Serial No. (or ID.):
Manufacturer:
Electrode Serial No.

Condition:
Customer:
Environment Condition:
Calibration By:

Calibration Date:
The Method used:

e —

&z DKSH

Certificate of Calibration

CONDUCTIVITY METER Certificate No.: C24230058

Lab 955 Issued Date: 16 March 2023

16300356 Job No.: KSPR2304472

Sl Analytics Page: 1of 2

16070067 Model :  LF413T Brand : S| Analytics
In Condition

United Analyst and Engineering Consultant Company Limited
3 Soil Udomsuk 41 Sukhumvit Road,

g P g gkok 10260 Thailand
Temperature 23 'c 4 2 3+
Humidity 50 %RH 1 15  %RH

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thaitand

Mr.Atachai Ngamchanat
16 March 2023
In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5381-14

This eertificate is traceable to the SI Units maintalned by CRM of NIST(SRM) through
CPA chem Co., Lid. (IBOIEC 17034) Certificate No. 838312, B38313, B38316

DS

(Mr. Atachai Ngamchanat)
Person in charge

This cartificate is sy

(Mr. Nitinun  Srihawan)
Authorized signatory

o the Uit (51} § provides v

intamational or national standard o other

Thw maasuramant uncertainty stated is the epanded
of

uncariainiy which Is obtained from the standard uncertainty mutiplied by the coverage factor (k=) to

These resulls mary be alfected by

5%, It 5. cedermined in accordance with the Guide to Exprassion of Uincartainty In Messuremant (GUM).
Troim specified condifiors. The results refate only 1o the llems 18ated, calbrased or sampled. The mpor shal
Limitad.

wiidw Ry vaTuTall drfin

DHEH Limhed

For] 1008
0 Bargehak, Banghsk 10260

Delivering Growth - In Asla and Beyond.

wnanslaumuny

CAL-FM-C24-08; 12 Sep 2002

Cerificate No.. C24230058

Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Corraction Uncertainty { £ )
Conductivity Solution Reading (k)
25.000 uSicm 245 wSfem 0.500 #Siem 200 021 uSiem
14130 uSfem 1408 uSlkem 100 pSlem 2.00 8.0 uSiem
1.3 mSicm 108.5 mSicm 280 m&icm 200 067 mSfem
After Adjustment;  at 1413 pSiem
Standard Unit Under Calibration Coverage Factor
Cormection Uncertainty { £ )
Conductivity Solution Reading (k)
25000  uSfem 24.8 uSlem 0200  uSiem 2,00 0.21 wSicm
1413.0 pSlem 1413 wSlem 0.0 uSicm 2.00 8.0 uSicm
1113 mSiem 1088 mSfem 2.50 mSicm 200 0.67 mSicm
The End of Certificate
st Bumicais mTiTnd e
DHEH Techaslogy Limies
3 . 10280 .
2533 Schuarml Rised, Bangetai, Pivakhancng, Bargiok 10280
. enaslumunu

Dellvering Growth - In Asia and Beyond, CAL-FM-C24-08: 12 Sep 2022
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lunsradoudnmaiosindouanaon

nufilugn: KSPR2304472

wflaadoda: CONDUCTIVITY METER fu; Lab 855 wueaetg: 16300356
mI9ARY (1) AT ()
16 Mar 2023 swnanTIadn 16 Mar 2023 MU
Unf | bind Und | Lok
Ganeral
7] o 1. ArwENysoueTes = o
= [m] 2. AR ( wadlarane, molu-uamelos) = O
= o 3. @i I - 1wl (On-Off Swicth) = =)
o] o 4. 1uns (Keypad) ] o
o o 5. s (Display, Screen Contrast) & o
Spactropholometsr
o o 6. usehiulvvh (Battery Backup) >= 2.5 VDC o o
[m] [m] 7. dayg IR gth Controf) O o
=] =) 8. mrwuriniu (Wavelength Check) 0 o
o o 9. uwsstulaus (UV < 3,000 hour) O o
o o 10, umaariudlaus (Visible < 5,000 hour) =] o
=} o 1. woeiavaiwdtod s (Carousel Module) =] =]
pH Metar and Conductivity Meter
= m] 12, WfirTnen ( Electrode and C Cable ) m| o
o [m| 13, s=Audasawlu Electrode (Leve! KCI ) O m]
o m] 14, ehilafiuilaiy Electrode (Dust Protection Hood) m| O
m] ] 15, wdubifinTnam (Stand) O O
o o 16, Awmrwquitdadn (No Sample) o o
o O 17, seRumsAosIemsuse (>= 2.5 Lihu 3.0) m] (=]
Auvitomatic tirator
m] m] 18.  dnm Piston Burettes =] [m]
O o 18.  Function Rinsing and Dosing o [m]
o o 20 wuveRweuAsgnsnilsenay o (m]
Ul | Eactrode ¥ 16 25.1°C Taw Control Wi #250320.1°C
Mr.Atachal Ngamchanat
1A% Besinmios maTuTnl dvia Sarvice Engineer
ﬁ'mm":."gmmm LTS 15280 [
A R e onaslueugu

Dellvering Growth - In Asla and Beyond.

Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received :  Used ltem Page: 20f 3
Reference : 2304-045800-2

Procedure used -

Calibration were conducted using In-house calibration procedure CP-0DB01 according 1o direct
measurement method against standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Maodel ID No. Test report No. Due date
1) Standard Weight Set (E2} 15684 TORCDOT MM-0010-22 20 Jan 2024
2. This certificats is valld only lo the item calibrated on date and place of calibration.
3. This result of calibration was made on at the point ified by

4. This cedificate is not cerlified for any commercial transaction.
5. This cerification Is raceable to the International System of Unit

Result of calibration { ) Withoul Adjustment { * ) After Adjustment by Intermal Calibration
Range capacity : 0 g to 81 g Resolution 0.00001 [+]
B1 g to 220 g Resolution 0.0001 [+
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
fal (gl (g) {2mg) (k)
&0 79.99992 +0.00008 045 2.00
200 199.9995 +0.0005 029 2.00
After Adjustment :
1. Determination of the standard deviation of welghing machine (n=10)
Applied Weight Standard Deviation
(a) of Reading { g )
-0 0.000007
200 0.00004

CAL-FM-R31-03- 20 Jul 2022

"THNOLOGY
VL

(&3]
51404 PATT

AKARN ROAD 501 |
THL

ANLLTANG
FAX

PROMOTION ASSOCIATION (THAT
ALIHRATION AND TES

ANLLARG

HAC-TISLTia Iz
] EALIBRATIN D52

Cert.No.: Z3MM113
Page.: 1of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serlal No. :

I Na,

Submitted by :

Location :

Received order -
Calibration Date :

Amblent Temperature ©
Relative Humidity :

Callbrated by :

Approved by :

[ ) Pornthippa Tameyakul
{ ) Malee Bulkrues

Electronic Balance

Mettler Toledo

XSR205

C210885394

UAE WAD 0102565

United Analyst and Engineering Consulant Co, Ltd
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phakhanang,
Bangkok 10260

Balance Room
26 Aprll 2023
26 April 2023
15°Cio 40 °C
30 % to 80 %

Man Pattanapongpaiboan

¢

Approved Signatory

() Suwit Imjai
Issue Date : 2 May 2023
The Uncertalnthes are for u confid probability of appr Iy 95%

Equipment : Electronic Balance
Condition As-Received :  Used Hem
Reference : 2304-04590C-2

Result of calibration

2, Effect of off center loading

A mass of 100 g was placed to various posifion on the pan = =

The weighing machine reading errar obtained Is given in

Cert.No.: ZIMM113
Page: 3 of 3

i ) T )

3 0 )=

[6][C]

the tabla Fronet Freet Foal |
Maximum difference between

Position 1 Position 2 Pasition 3 Position 4 Position 5 off-center and central loading
(g} (g} tg) (g) (a) (g)
-0.0001 -0.0001 00000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Uneertainty Eactor

(g) (g} a) (£mg) (k)

Unload 0.00000 0.00000 0.014 211

0.05 0.04980 +1.00001 0015 2.08

o1 0.059958 +0.00001 0015 207

1 1.00000 0.00000 0.018 2.04

5 5.00000 0.00000 0.026 2.00

20 20.00002 -0.00002 0.045 2.00

&0 50.00002 -0.00002 0.080 200

8o B0.00002 -0.00002 D15 2.00

100 100.0000 0.0000 07 2.00

150 150.0000 0.0000 0za 2.00

200 199.9809 +0.0001 029 2.00

The raparted uncertainty of measurement was based on a standard uncertainty multiphed by & coverage

factor k , providing a level of confidence of approximataly

95 %,

=olo-

mnﬁ'n'laiw



TECHNOLOGY PROMOTION ASSOCIATION (THAILA
RVICES 3: EQUIFME!

D-JAPAN)
T CALIBRATION AND TESTING SERYICES
ANO BANGROK (0250

uAC-THITIEYTOZS
L CAUBRATION 1038

Cert. No.: 22TM1480

Page: 1aof 3
Certificate of Calibration
Equipment : Hot Air Gven
Manufacturer : Memmert
Model ; UF 55
Serial No. : B216.1666
10 Na. : UAE WAD.027/2559
Submitted by : United Analyst and Engineering Consultant Co,,Ltd,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Recaived Order ; 18 October 2022
Calibration Date : 18 October 2022
Ambient Temperature : (28+10)°C

Relative Humidity : (50+30)%

Calibrated by : Preecha Hiahib

Approved by : d’ E.LJ

Approved Signatary

{ ) Pomnthippa Tameyakul
{ ) Malee Butkruea
{ ] Suwit Imjal

Issue Date : 31 October 2022

The Uncertainties are for a eonfide abability of approximately 95%

1
1enaslupIuRy
A 0046800

Equipment : Hat Alr Cven Cert. No.: 22TM1420

Condition As-Received : Used Item Page: 3of 3

Reference : 2210-05750C1

Result of Calibration :- (=) Without Adjustment

Function of UUC*:  Temperature Source

Fresh air setting : Close

Calibration uuc* uucs T i Overall 3 Coverage
Point Setting | Reading stability uniformity Variation Factor
(°c) (") e (£"C) {"C) (c) {2°C ) L]
104.0 104.0 104.0 0.061 1.3 1.7 0.42 2
140.0 140.0 1400 014 23 24 1.1 2
180.0 180.0 180.0 0.21 35 3.6 13 2

[ i T ("G
Point Position
("G} 1 ] 3 a 5 6 7 8 9 ref)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104,667 | 104.426 | 104.012 | 103828 | 104,370
140.0 136.189 | 139.189 | 138.808 | 139.550 | 140.266 | 139.622 | 139,293 | 139,385 | 140.369
180.0 177.830 | 179.267 | 178.643 | 179.753 | 181.011 | 180.083 | 179.486 | 179.743 | 181278

Average® : The average of 30 values in each position.
Temperature stability : One-half of the greatest maximum difference of measured temparature at any one sensar

T 1 The iff of measured at any sensars and the measured
temparature at the reference location which are observed al the same ime or at as close an ohservation time as
possible to ine the pattern or g by within the chamber under steady-state conditions,

Overall Variation : The Difference of the maximum and d temperatures throughout chservation

WUC* : Unit Under Calibration
Note . The reported uncertainty of measurement was included stability and excluded uniformity

The reported uncertainty of measurement was based on a slandard uncartainty multiplied by a coverage
factor k, providing & level of confidence of approximately 95 %.

~olio-
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a 1133251

Equipment ; Hat Air Oven Cert. No.: 22TM1480
Condition As-Received :  Used |tam Page: 2of 3
Reference : 2210-05750C-1

Procedure Used :-

Calibration were conducted using calibration procedure CP-OTO2 according to direct measuremant
method with Data isition which with Resist: Ti e Detector | RTD ) and
Themrocouple Type T.

The temperature scala used was based on [TS-80,

Condition of this result of calibration
1. Reference standard inafrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Dala Acquisition 349704 MY31021843 2214 10 Jan 2023

2, This certificate is valid cnly 1o the |lem calibrated on date and place of calibration,
3. This certification i traceable o the Intemational System of Unit.

Result of Calibration :- (* 1 Without Adjustment

Function of UUC" : Temperature Source

Fresh air setting : Claza
Finished
30
2 a
40
- o [AC Supply ( Valt ) 221 220
Pl |
H & | 3 Ref. Std. ID No.: @
HI / Calil Point
] iz s e
el s
_;I__ o Position ;| (104 )°C | ({140,180 )°C

1 1B-04RTD01 | 21-04TC-D1

z | 18-04RTD-02 | 21-04TC02

o 3 | 18-04RTD-03 | 21-04TC-03

Probe Installation Detaits: ~ Dimension of Chamber : 4 | 18-04RTD-08 | 21-04TC04

a= 80 em o 0% m 5 18-04RTD-05 | 21.04TC-05

b= &0 em w= 08 m & | 18-04RTD-08 | 21-04TC-08

c= 50 em a oAk 7 18-04RTD-07 | 21-04TC07
Capacity = 0.053 m?

8 18-04RTD-08 | 21-D47TC-08
9 ref) | 18-04RTD-08 | 21-04TC-08

Lena'ﬁ‘l:imuq({f-}

a 1133252

Foundation for ndueiisl Develbpment fgional Food insmure NEETISLTIA 17078
* Food ndiemal Laboratory Senice Cerver CALIBRATION 0061

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
e ——— ok LD
Pm 1of4
Equipment: Electranic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023
Date of Calibration: 10 May 2023
Calibrated by  Mr.Manas somsak Approved by /65',
Specialist { Mr.Pheraphat Tuanjit }
ager, Division of C: L
Date of Tssues 1B May 2023 p le for the Team
The are fora aof 95%

This Certificate s issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the maasurement capability of the laboratory and its traceabiity to recogrized national
standards and to the units of measurement realized at the corresponding national standards laboratary, This certificata may
nat be reproduced other than in full except with the prioe weitten approval of the National Food Tnstitute,

FC5-009 Revison; 01 Date: 20-04-65
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Calibration Report Calibration Report

Certificate No.:  2302827-001-01 Certificate No.:  2302827-001-01
Equipment: Electronic Balancs Manufacturer; METTLER TOLEDD Equipment: Blettronic Balance Manufacturer: HETTLER TOLEDO
Model: XSR204 Resolution:  0.0001 g Modek: XSRZD4 Resolution: 00001 g
Sarial No.: C117635043 ID No.: UAE WASD12/2564 Serial No.: C117635043 1D Now: UAE WAS 012/7564
Capacity: 220 g Capacity: 220 ¢
Date of Calibration: 10 ey 2023 Page 2ol 4 Date of Calibration: 10 May 2021 Page 3ot 4
Amiblert; 14+ 02 T Relotive Humidiy: 434 = 09 % Calibration Results: (Continued)
Place of Calibration;  Balance roam (Water Analysts Unit), UNITED ANALYST AN ENGINEERING CONSULTANT €0, LTD, Calibration Range: 0 - 200g
Canidition of Equipment Goos Codicn Calibration Adjustment: Intemal Calibration
Coadition of This Results of Calibretion: 3. Departure from Nominal Value:
1, Caleration Methad: NP Metrod W-MA-001  In-House Method Based on UKAS Lai 14 : 2019
2, Reference Seanderds: = - - -
Reference Standard Model  SerialNo, Calibrated By Certificate No.  Due Date bl ol B BN Memsimansll [Bcainsion /B s tiand
Stanclrd Weight Cless 2 imgio200g  BADSSETSTE Tes M2I40535 B Aped 2024 . g3 {9} - L= g ) Li
Instrument Model  SerialNo. (Calibrated By CertificateNo. Due Date . Sious i o noongs .
Therme-Hygra Meter S08-HL WFLBTHO16723  Gually Reborn QR2I-0IES 21 Eebruary 2024 0.0t 001000 00100 0.0000 0.000085 200
3. This certification is traceable to S1 UNIT 0402 0.02001 0.0200 0.0000 0.000085 .00
4, This centificats was certified coly for the instrument we calibratad. 0405 0.05000 00500 0.0000 0000085 200
5. This resut of calibration was found Becurste & sown on cate and place of caibration anly. 01 0.10001 0.1000 0.0000 0.000085 200
Calibration Results; 9.2 020001 000 10000 4000065 20
1. l‘whm“ nfmnling: a5 0.50002 0.5000 0.0000 0000085 200
Nominal Vhoe [ g ) Standirn Deviation of Readig Lo} L Lo, 2400 Loy L0 28
. —— z 20000z 20000 0.0000 0.000086 200
200 0000032 3 300003 30000 1.0000 0000087 200
5 5.00002 0000 0.0000 0000087 200
2. Off-Center Error: 10 10.00001 10,0000 0.0000 0000088 .00
Armessof 100 g was paced anc moved & various position an pan. 20 20,0000 200008 10000 1000083 200
Ve bl oo ol et Bl il 30 30.0000 30.0000 0.0000 0000098 0
.@_ @ 40 40.00007 400000 1.0000 00011 200
i @ a5 4500005 450001 .0000 B.00013 200

& o
o

1 2 : | 4 - 6
t o ¥4 o ylt o 310 o dJ¢ g DIC 9 3
100.0002 | 100,002 | 100.0002 | 100.0002 { 100.0003 | s00.0002

L5012 Revision: 01 Date: 20-04-65

F-C5-012 Revision: 01 Date: 20-04-65
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= = CALIBRATION CERTIFICATE
Calibration Report
NOMENCLATURE : 1. Atornic Absorption Spectrophotometer “Agllent Technologies”
Cortificate No:: 3302827-001-01 Model AAZ40FS, Serial No, MY13160001
Eepuipment; Hemroni Balane Manufacturers HETTLER 701500 2 Working standard solution “Inorganic Ventures”
i gl Multi Analyte Custom Grade Sclution, Lot No. 52-MEET08640
e e Lk SUBMITTED BY : United Analyst and Engineering Consultant Cao, Ltd.
e 3 Soi Udomsukal, Sukhurmvit Road, Bangchak, Prakanong, Bangkok 10260
Date of Calibration: 10 Hay 2053 Page 4 of 4
Calibration Results: (Continued) CALIBRATION PROCEDURE : 1. Performance Verlfication of Atomic Absorption Spectrophotometer
Calibration Range;  0-200g Bl
Calibration Adjustment: Internal Callbration 2. Estimation Uncertainty of A 1t in Analytical Chemistry (QP-513)
3. Departure from Nominal Value: CALIBRATION RANGE  0.02,0.10,0,20,0.50,0.70 me/l at 228.8 nm.Cd, 0.10,0.20,0.20,0.50,0.70 mg/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 me/l at 2483 nm.Fe, 0,20,0,50,0.70,1.00,1.50 mefl
Mominal Value Standard Vake Avarage Reading Carection Uncarainty Covmraga Factor at 217.0 nmoPh, 0.05,0.10,0.30,0.50,0.70 mg/ at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 mefl at 232.0 nmuMi,
[ 9 ) (g ] g ) [ 9} 1% g ) .4 0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn
1} 50.00003 00000 0,0000 000011 200 CALIBRATION DATE : 2 February 2023
= 5500005 o Hihcen LEL 1S 0 REFERENCE MATERIAL - Traceable to NIST “Caro Erba”, “PanReac AppliChem®
1 50.00004 60.0000 Lo LA L Cadmium Lot Mo. 1152457, Chromium Lot No. 1793245, Copper Batch No. T1ET098A, Iron Batch No, T126087A,
65 65.00005 65.0000 0.0000 000013 2 Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Eatch No. T2T01784, Zinc Batch No. TA201404
7 -0 ;
10.00005 70,0001 200 00813, o AMBIENT CONDITIONS : Temperature 22°C  Relative humidity 58 %
75 75,00008 75.0002 “n.0ant 000013 200
1] 80.00007 BO.0002 0,000 000014 200
s R ikh o u'ﬁ‘ N The Atomic Absorption Spectrophotometer has been calibrated against Reference
@ e P P B i Material traceable to National Institute of Standards and Technology | MIST ) by The Aga i Chermistry
i i i e D016 200 Laboratory, The results are attached herewith.
120 120.00009 120,0002 0.0001 000018 200 .
150 150.00003 150.0002 -0.0001 000021 200 Calit i by 1 t = < App d by..... iy
e :
200 200.60016 200.0003 -0.0001 000028 200 { Mr. Danai Srithongkum ) (MissSalsd ong)
2 IR Acting Director of Analyﬁca: Emh‘h}f Laberatory
{ Mr. Atipat Ratana ) Ref. 2015266012600366001
Issued Date : 15 February 2023
e uncersinty of it i a5 o i mudtiied by a ke ¥ The resubts only to the iems tested/c ted o value ssigned
OING & vl of confidance:of apgrciimately 95 B, * Achartising the Report Certificate 2nd publicny of the 15 except in full ave probiited wnlass witten permission (s obitsned from the governoe of TISTR,
End FRLBL MTC.O0Z Rev.d
F-C5-002 Revision: 01 Date: 20-04-65 Head Offica Cffice/Laboratory Offlce
35 Wi 3 Tarmioon Khlong Ha Amphos KhongLuang,  Sol 1C, Bargpoo industrial Estate, Sukhurma Road, 196 Prahoryothin Road, Chatuchal, Bargkok 10900,
v Changwat Pathumthant 12120, Thailand Aerphon Muang, Chargeat Samulpeskan 10280, Thaland  Thalland v

T 9000 Tl {66) 0 2323 1872-80 mat. 115, 116 Tn-‘mh]m”;m. 5217
2577 9009 Fie, 1661 0 23238 9165 Fae [66) ) 2575 B392

il : nempaigtistrionth Websitenwwwititroeth  F-mal - mitgtisr onth E-mail 1 smaleegtistronth
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Request No. 25-66 / 0323 1/5 MTC, ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Elernent Cd O Cu Fe Pb Mn Mi Zn

0.0020 0.0000 0.0008 00000 00009 | 00021 | 00016 | -0.0022
0.0015 00005 00005 | 00009 | 00014 | 00018 00002 | -0.0023
0004 | 00006 | oot | 00009 | 00015 | 00008 | 00004 | 00015
00021 | 00008 | 00013 | 00010 | o005 | cooos | o008 | 00004
00020 | 0002 | ooood | 00003 | 00008 | oooor | -pooze | 0001

00021 -0.0011 00011 0.0003 0.0006 00002 | 00002 | 00013
00017 | -0.0009 | oocor | -coois | oooio | 00007 | ooom | -0ooie
00024 | -0.0012 | 00004 | 00002 00008 | 00005 | -00012 | 0.0019
00011 | 00002 | 00015 | -0.0004 | 00004 | 00008 | 00003 | 00017
Alsorbance 00017 | 00000 | 00009 | 00004 | 00001 | o005 | 00009 | -0.0024
0.0019 0004 0.0004 0.0000 0.0006 0.0010 | -0.0005 | -0.0016
0.0016 | -00025 | 0.0003 0.0005 0.0009 00004 | -0.0013 | -0.0016
00018 | -0oota | o001 | 0000 | -oocos | oopte | ooood | 00017
0.0019 | 00006 | 00011 | 00008 | 00011 | 00004 | -00003 | -0.0005
00024 | 00003 | 00005 | 00012 | -noooz | oooi2 | -oocce | oot
0.0023 -.0012 | 00006 | -0.0007 0.0002 0.0014 -0.0012 | -0.0013
0.0020 | -0.0014 | 00008 | -Do018 | 00003 | oooiz | -00012 | -0.0013

0.0010 00015 0.0002 0.0004 0.0017 00011 00018 | 00013
00016 -0.0011 0.0013 0.0003 0.0007 0.0026 -0.0006 | -0.0006
0000t | -0.0007 | 00008 [ -00003 | 00008 0.0008 0.0000 | -0.0001
Average Absorbance 0,002 -0.001 0001 0,000 0.000 0.001 -0.001 -0.001

Continue 2/5
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Request No. 25-66 / 0323 2/5 MTC. ACL. No. 387 / 66 |
2. Precision |
Elerent| Conc. Absorbance Ave. | 5D |%RSOY
(et} Abs,

002 | 0.0085 | 0.0062 | 0.0050 | 0.0089 | 0.008% | 0.0090 | 0.0086 | 0.0092 | 0.0090 | 0.008% | 0.009 [ 0.0003 | 2.88
Cd 030 | 0.0%93 | 0.1001 | 0.1007 | 0.1004 | 0.1004 | 0.0995 | 0.0997 | 0.0998 | 0.0999 | 0:0996 | 0,100 | 0.0005 | 0.45
0.70 | 0.2238 | 0.2229 | 0.2244 | 0.2249 | 0.2243 | 0.2233 | 0.2235 | 0.2231 | 0.2251 | 0.2290 ] 0.224 | 0.0007 | 0,33
0.10 | 0.00E8 | 0.00E7 | 0.0094 | 0.0086 | 0.0086 | 0.0091 | 0.0093 | 0.0095 | 0.0076 | 0.0085 | 0.009 | 00006 | 7.25
Cr 0.30 | 0.0257 | 0.0265 | 0.0255 | 0.0270 0.0266 | 0.0258 | 0,0261 | 0.0262 ] 0.0274 | 0.0262 | 0,026 [ 0.0006 | 2.25
0.70 | 0.0573 | Q0590 | 0.0580) 0.0576 | 0.0578 | 0.0579 | 0.0593 | 0,0599 ] 0.0586 | (0.05%4 | 0,058 0.0009 | 1.51
005 | 0.0083 | 00084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080 | 0.0087 | 0.0092 | 0.008 | 0.0005| 5.45
Cu 0300 | 0.0430 | 00448 | 0.0026 | 0.0429 | 0.0435 | 0.0452 | 0.0428 | 0.0441 | 0.0427 | 0.0436 | 0.043 | 0.0006| 1.41
070 | 0.0581 | 0.0992 | 0.0950 ] 0.0997 | 0.0977 | 0.0586 | 0.0990 | 0.0982 | 0.0988 | 0.0980 | 0.099 | 0.0006 | 0.63
0.0 | 0.0109 | 0.0108 | 0.0067 | 0.0100 | 0.0087 | 0.0094 | 0.0102 | 0.0092 | 0.0094 | 0.0100 [ 0.010| 0.000T | 7.53
Fe 050 [ 00456 | 0.0442 | 0.0450 0.0084 | 0.0450 | 0.0455 | 0.0455 | 0.0441 | 0.0046 | 0.0844 | 0,045 0.0006 | 1.27
1.00 | 0.0904 [ 00501 | 0.0891 | 0.0876 | 0.0873 | 0.0901 | 0.0876 | 0.0886 | 0.087% | 0.0901 | 0,089 [ 0.0012| 1.38
020 [0.0093| 0.0099 | 0,0104| 00102 0.0104] 0.0109] 0,0102 | 0:0103] 0.0115] 0.0117 | 0.010] 0.0007 | £.85
Ph 070 | 0.0344 | 00336 | 0.0336 | 0.0328 | 0.0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 | 0.0350 | 0.034 | 0.000T | 2.02
150 | 0.0709 | 00718 ] 0.0706 | 0.07T13) 0.0698 | 0.0718 | 0.0712] 0.0713] 00715 0.0719{ 0.071 [ 0.0006 | 0.90
005 | 0.0115( 00030 { 00131 | 0.0127 | 0.0135] 0.0136] 0.0124 | 0.0133] 0.0124 | 0.0130| 0,013 | 0.0006 | 4.88
Mn 0.3 [ 00709 [ 0.0700 | 0.0714 | 0.0704 | 0.0700] 0.0705 | 0.0714 | 0.0698 | 0.0694 | 0.0700| 0,070 0.0007| 0.96
070 | 01619 0.1633 | 0.1646 | 0.1638 | 0.1646 | 0.1614 | 0.1632 | 0.1614 ] 0,1636 | 0.1652 | 0.163 [ 0.0014 | 0.83
010 | 0.0113{ 0.0105] 0.0113] 0.0114 | 0.0110] 0.0113{ 0.0117 | 0.0112] 0.0107 | 0.0117 | 0,011 [ 0.0004 | 3.45
M 0.50 |0.0509| 0.0517 | 00508 | 0,0502 | 0.0517 | 0.0516 | 0.0516 | 0,0523] 0,0518] 0.0503 ] 0.051 | 0.0007 | 1.36
1.00 [0.0997 [ 0.1006 | 01006 | 01006 | 0.0996 | 0.09981 0.1007 | 0.1000 | 0.1013 | 0.0999 | 0.100 | 0.0004 | 0.55
0.05 [0.0315] 0.0300 | 0.0322 | 0.0304 | 0,0329 | 0.0312 | 0.0313] 0.0319 | 0.0308 | 0.0311 | 0.031 | 0.000T | 2,35
n 0.30 [01705| 01728 | 01688 | 0.1693 | 0.1711] 0.1704 ] 0.1704 | 0.1707 | 0.1708 | 0.1688 | 0.170| 0.0012 | 0.70
070 [ 0.3559 | 0.3572 | 0.3548 | 0.3560| 0.3559 | 0.3550| 0.357% | 0.3552 | 0.3574 | 0.3573 | 0.356 | 0.0011 | 0.31
Continue 3/5
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The resalts relate only to the items testad/calibrated o yalue assigned Tha resuits relate oaly 1o the items. tested/ealibrated or value ssagnad,
Advertlising the ReportCartificate and publiciby of the msults maept in full are prahibitad uriess witten perrrission s obtsned from the sovemer of TISTR. Advertising the Roport/Certicats and publicity of the resuts except In full am pronibted unless weittan permission i= Gbtained from the govemar of TISTR.
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Request No. 25-66 / 0323 3/5 MTC. ACL. No. 387 / 66 Request No. 25-66 / 0323 4/5 MTC. ACL. No. 387 / 66
3. Trueness 3.4 Reading on wavelength- Iron (Fe) at 2483 nm.
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm. Value of BM| Reading | Eror of Measurement | Eror of Measurement | Uncertainty
Element | Standard Value of RM| Reading | Eror of Measurement | Emor of Measurement | Uncertainty tmg/l) (mg} {rrg/l) (%) (ma/l)
(mgl (el (meg/) (%) (mg/lh 0100 0.095 0,005 500 +0.014
0.02002 0.021 0.001 490 + 0.005 Fe 0.500 0.474 0.026 5.20 + 0.016
Cd 030030 0.298 -0.002 077 + 0,005 1.000 0.850 -0.050 5.00 + 0029
0.70070 0.675 -.026 3.67 + 0,008

3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of RM|  FReading

Eror of Measwement | Emor of Measurement | Uncertainty

(gt {mg/) (mg/) (%} tmeg/t
0.1001 0.101 0.001 090 + 0,009
Cr 0.3003 0.293 -0.007 243 +0.012
0.7007 0.648 -0.053 752 + 0,023

3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
{Element | Standard Value of M| Reading Error of Measurernent | Emor of Measurement | Uncertainty

(mgA) {mg/l) {mg/l) (46} (mg/}
0.050 0.006 0004 8.00 + 0,003
Cu 0,300 0.28% -0,011 3.67 + 0,009
0,700 0.674 -0.026 37 + 0,020
Continue 4/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

Tt

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

Elerment | Standard Value of AM|  Reading Emer of M Ermor of M Uncertainty
{ma) (mg) (el {96 {me)
0.200 a.207 0.007 350 + 0014
Pb 0.700 0673 -0.027 386 + 0.030
1500 1417 -0.083 553 + 0.061
3.6 Reading on wavelength- Mar (Mn) at 279.5 nm.

Element | Standard Value of RM|  Reading Error of Measurement | Eror of Measurement | Uncertainty

(e {ma/l) (mg/th 136} (mig/lh
004955 0.085 -0.004 9 + (1005
Mr 0.29970 0,294 -0.0057 1.50 + 0,007
0.69930 0,604 -(.0053 0.76 + 0014
Continue 5/5
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Agilent Technologies
Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J
Request No. 25-66 / 0323 5/5 MTC. ACL.
Noi387./.66 Agilent Preventive Maintenance provides factory recommended seyvice for your analytical systems to
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm. assure reliable operation and the accuracy of your results, Delivered by highly-trained and certified
Flement | Standard Value of fM|  Reading Errar of M Error of b Uncertainty service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their pealk.
img/l) img/l) (/1) (%} (me/l)
0,1001 0103 0,003 2.90 +0.013 For mare information about Agilent Technologies services please visit our web site using the following
Ni 05005 0.501 0.001 s <0018 URL http//www agilent com/en-us/services/analvtical-instr t-services
L0010 o ciit 149 + 0032 Customer Information

3.8 Reading on ength- Zinc (Zn) at 213.9 nm. o Customers should provide all necessary operating supplies upon request of the engineer,

3 = For s using HI applicati the instrument should be returned to its standard sample
Element | Standard Value of RM|  Reading Emor of Measurement | Ermor of Measurement | Uncertainty introduction system.
(g} (g} (mgl) (%) (ma/l) * A customer representative should be available to the engineer while performing the preventive
0.050 0,046 -0.000 #.00 + 0,013 maintenance procedures,
Zn 0.300 0311 011 167 £ 0013 * Any parts, not included in the Parts Lists section of this document, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service,
0.700 0.665 -0.035 500 + 0.019

#» If a system requires the use of additional or special procedures and/or parts for the instrument

service, then these must be ordered separately and charged as a repair, which may incur additional
Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (& = 2)
which gives 2 level of confldence of approximately 95%

Service Engineer’s Responsibilities

Dt i) + Only complete/printout pages that relate to the system being serviced,
Calibrated by 1.5 S s e Approved by....g oo L emme RN « Complete empty fields with the relevant information.
(Mr. Danai Srithongkum) A «  Complete the relevant checkboxes in the checklist using a *X” or tick mark *+" in the checkbosx.

oAttt
{Mr. Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

= Complete Not Applicable check boxes to indicate services not delivered, as needed,
» Complete the PM service in the order of the tasks listed,
»  Complete the Bervice Review section together with the customer.

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate
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- Agilent Technologies Agilent Technologies
Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES 1|
Preventive Maintenance Checllist J N Preventive Malntenance Checklist J ‘
System Information General aration
@ Discuss any specific questions or issues with the customer prior to starting,
sy o @ Review the instrument logbook.
Instrument system name and 1D ]L”(’ She VY ﬁ_ Perform general external inspection of system for cleanliness,
& Check for proper installation of safety-related parts, assemblies, sensors ete,
N o Flagr Lok @ Check for required firmware/software updates and verify with customers if they would like it
Instrument system site and location UNE [ 3'a S MRS Tony installed,
@ For HF lication , A standard sample i duct system was not installed, ask the
customer to install it
List system ¢ Ent Dl b List the serinl bers of each o] g:-.m;;tistrumem Performance test and record results in Instrument Performance Test Results Table -
e PM.
L T 2015 A %; Wy &0 3000\
2 R TN 2. \Bol- 01923 In t and clean the system
a 3. Ef: Look for any obvious external damage or problems.
4 4 ] Inspect water cooling hoses, gas lines and power cord for excessive wear or damage,
& Perform a general internal inspection of the system for excessive dust accumulation, clean if
b B. NEeCessary.
& 8 @ Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notlfy the customer as the required actions required.
T T @ Record the instrument operating conditions in the ICP-0ES Status Results Table,
8 a @ Replace the polychromator purge filter.
e N @ Replace the radial pre-optics window
@ Replace the axial pre-optics window for SVDV and VDV instruments,
1, 10 @ Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.
Q" Replace air inlet dust filter.
@ Replace high capacity air inlet dust filter element if installed. w0
ICP-OES Configuration table Circle the type or write in the type If other & Remove and elean instrument water inlet filter.
—
Nebulizer Type Seaspray (OneNeb) other G8481A Cooling water sysiem
Spray Chamber Cyclonic Single Pass | Q}'eianlc Double F‘as_:s_)‘odmr 4 Section NOT Applicable
o T Q:D = —‘}(‘ = @ Drain cooling fluid and remove any particles from the chiller reservoir
" ’uj A other B Remove, clean and reinstall water inlet metal mesh filter.
Injector Diameter 2.-lmmﬂ\ ].Smlﬁ) Ldmm | 0.8mm | other ﬁ Re fill with Polyclear cooling fluid.
Injector Material Quartz LCH“';E‘I other g Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner,
Issned: 3 Febronry 2017, Revision: 1.1 Copyright © 2017 Agitent Technologies Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agitent Technologies
Page 2 of 8 ' Page 3 of 8 !




Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

SPS 3 Auto Sampler

@ Section NOT Applicable

Q Power cycle the antosampler and verify successful initialization.
2 Inspect X and Z axis belts for wear, Replace is necessary.

3 Clean X and % axis slide shafts,

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

SP. ler

& Section NOT Applicable

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

O Clean the ante sampler cover panels, if cover kit is installed, with domestic window cleaner

QO Check the X-axis and Z-axis drive belts for eracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes.

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

O Pump Tubing Replacement. Replace peristaltic pump tubing, Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AV 6

@ Section NOT Applicable

O Replace valve rotor seal

QO Check fittings for signs of leaks

QO Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Instrument Adjustment

@ Check position of Zn peak, adjust if required.

@ Check Argon Ratio, adjust to specified value if required.

O Perform Detector Calibration,

@ Perform Instrument Calibration.

O Run Instrument Performance Test and 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 and record
the result in the Instrument Test Results Table
E  Subsystem Communications Test
g Air Flow

Copyright ® 2017
Page 4 of 8
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Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES ‘]
Pr i N Checkli J ~

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only,

Measurement Standby Mode Flasma On

Mains Voltage 94D VAC oy VAL
Mains Current 0. tod A (SRLE) A
Instrument Temperature %R i b} s Oy 4 <G
RF Air Flow (sensor speed) 5.0 Hz Rt B He
Plasma Exhaust Temperature No measurement 61 °C
Water Flow Oscillator No measurement 1. 64 L/min
Water Flow Detector .08 L/min 1a6 L/min
‘Water Inlet Temperature ®.0 o & o *C
Polychromator Temperature L °c 350 *C
CCD Temperature -HR C -8 go!
Thermal Stabilizer 5.0 "¢ B0 e
Argon Supply Pressure 6T77.94 kPa £¥47.33 kPa
Purge (as Supply Pressure®| S14.9% (e 4T 40 KPa
Option Gas Supply Pressure®] wik kPa Wik lPa
Nebulizer Flow No measurement 070 L/min
Nebulizer Back Pressure No measurement VA 60 kP
Plasma Gas Flow No measurement Wy L/min
Auxilinry Gas Flow No measurement 1. D L/min
RF Pawer No measurenent VR w
RF Supply Current No measurement B.6e3 A
RF Supply Voltage No measurement 184 660 v

*1 If option installed

Copyright & 2017

Agilent Technologivs
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- Agilent Technologies

P M Checklist

[ Agilent 5110 and 5100 ICP-OES

L
/

@ Water Flow
@ Gas Flows

& RF Generator
d Camera Test
d Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

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

Pre PM Sensitivity Check Post PM Sensitivity Check
Zn 213,857 nm SRBR Aholy -ty BI64.0 47150 Bdos
Mn 257,610 nm SRBR WO JIRAY | 10T Afdg £
Al 306.152 nm SBR 19 4.9 23 o'
K 766,481 nm SBR 5\ B 64 297

* Axial result is not applicable for GE016AA, GED12AA Radial View instruments.

Ins ent Test Res T

Note: The Instrument Test results are for systems using ICP Expert version 7.4 and above only.

Test Result
Subsystem Communications Test fomy

Air Flow

Water Flow

Gas Flows

RF Generator

Camera Test

Optics Test

Nebulizer test

[ Issued: & February 2017, Revision: 1.1 Copyright @ 2017 Agilent Tt':d:nolosle&
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- Agilent Technologies
Agilent 5110 and 5100 ICP-OES }
Preventive Maintenance Checklist J
ICP-OES Parts List Table
Part description Part Number | Product /Model # where nsed u Consumed
Axial Pre-Optic Window GBO10-68014 %Sgﬂlffalﬁ"?olllﬁi |
Radial Pre-Optic Windosw GE010-68015 All |
Polyclear Cooling Fiuid GAZR2-80010 GR481A
Purge Gas Filter GAO10-60136 All {
Alr intet filter GRO0O-68002 All |
High Capacity Alr Filter GEO10-60189 Optlonal
Tiolwr :Ze-ail for 6-7 port valve for GE404-80002 GS404A/GS405
AVSE/T
Rotor seal for 4 port valve for GB4DS-EO002 GE4BAA
AVS4
Ri_nse solution to rinse station G8410-80123 SPS 4
25mm id x Im
Barb connector 2.5mm-1.5mm [T GB410-80124 5P5 4
PVO waste tubing8mm od x Bmm GB410-80122 SPS 4
id, 2m
Addi Parts may be required from engineers stock:
¥ axis drive belt S410047500 SPs 3
2 axls drive belt B4 10047400 P53
Peristaltic pump tubing, PYC
SolvaPFlex, 3 bridged, AT10048000 P
Restore system
For HF licatlons, ask the o to reinstall thelr sample introduction system.

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 as a guide for final instrument set up and checkout,

Service Review

ﬂl Affix the PM sticker to the system or instrument loghook based on the customer's request,
ac lete the Service Engi G section below I there are additional comments,

Copyright @ 2017

Agllent Technologies
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~i3- Agilent Technologies
Agilent 5110 and 5100 ICP-OES ] |Report Summary
Preventive Maintenance C| 3
e Cheoldier J Instrumant Madel Agitent 510015110 VDV ICP-CES
i i A Instrument 1D GE11AGEEA
@ Review the service and any test results with the customer. Instrument Serial Number WY 18030001
/ = T
B If the Instrument firmware was updated, record the details of the change in the Service Engineer's 3
Comments box below or if necessary, in the customer's I1Q records. Software Versian 7.3.1.8507
Firmvwara Version 3447
Service Engi Tested By Test Before PM
ervice Engineer Comments (optio: | Tast Completed On 11/30/2022 9:35:32 AM
!l’ there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box. Result Summary
Subsystem Communications Test Skipped
Air Flow Test Skippad
Wiater Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camesa Test Skippad
Optics Tesl Skippad
Acvanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Other Important Customer Web Links
How to get information on your product:
d Literature Library - ek
oes#literature
@ Need to know more? - http.//'www.adilent.com/c ‘university/
& Need technical support, FAQs? -
@ Need supplies? - www agilent com/chem/supplies
Service Completion
Service request number 6% Date service completed oy oy
Agilent sighature Homat T C slgnature '-ﬁrﬂ
Document part number: GEO14-90075 |
Page 10of4
Issped: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technaologies
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Resolution Test Pass Fensitlvi!& Test Pass
Elament Wavalength Specification  Width | Radisl
N {174.213 nm) =840 662 -
Ficati i tand; Blank
As (188,980 nm) =820 520 | Elament Wavelength Specification Method  Ratic =1 ard an|
C (183,027 nm) =11.50 835 A5 (188.980 nm) = 48.0 SRBR 1477 11565 855
Mo (202,032 nrm) £ 8.20 .41 S (196,026 nm) =410 SRBR 1114 1195.3 877
Cr {208,158 nm) S 1340 04 Zn (212,857 nm) =1421.0 SRER  4100.6 51969.5 1586
Zn (213.6857 nm} 870 862 ‘ Pb (220.353 nm) z460 SRER 1925 28086 185.7
. 8,50 13
FICb izzt;‘:; mn]] i 17.20 :1 71 Mn (257 610 nen) 23518.0 SRER 110847 284165.0 BET &
0 {228,615 nm, S
a 0.5
Ba (230,424 nm) =840 7.21 ‘ Al {386.152 nm) =34 SBR 7.5 A4a047 577
Mn {257 610 nm} =13.30 5.50 Ba (493 408 nm) 2340 SBR 1074 18877103 17407.5
T (260,568 nm) =20.30 14.23 ‘ K (785491 nm) z18 SBR 54 1006059 166264
Cr (267716 nim) =11.00 814 )
Cu (324.764 nm) 526,00 18.98 Al
Cu {327 395 nm) =14.20 1124 Element Wavelength  Specification  Method  Ratio Standard Blank
Sr (338,071 nm) =33.50 24.47 As (188980 nm) = 208.0 SRBR 2349 3056.4 152.8
Ba (455 403 nm) < 44.00 3388 Se (186,026 nm) = 159.0 SRER 2181 3BE5. 1 2716
Sr (460.733 nm) = 36.00 17.22 2Zn [208.200 nem) 22340 SRER 1306.5 188504 144.5
493 4 36, 2548
:: EB'H 1: l\m; : 42 ?:] 2547 Zn (213.857 nm) z17430 SRER 8364.0 163037.8 476.4
. m . :
Ar (B75.283 nm) 57400 59.82 Cd (214,438 nm) =42270 SRER 77185 1432402 3428
¥ (786.491 nm) = 80,00 4 84 Pb (220,253 nen) 23200 SRER 576.3 144852 580.4
Mn (257610 nm) = 10825.0 SRBR ipd2.1 1411257.3 19569
Cr (267716 nm} = 10480 SRBR 44521 1821106 1832.2
Cu (324,754 nm} z 190 SBR 482 3714875 T8E2.8
Al (396,152 nm) =60 SBR 148 278447 4 17652.6
Ba (493 408 nm) =600 SBR 1806 100615273 52519.8
K (TEB6.481 nm) 2240 SER 368 19221634 508581
L
Page 2of 4 Page 3 0f 4
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Precision Test Pass 1
Radial
Element Wavelanath " 4
Walue % RED
Asg (188.980 nm) = 260 0.82
Se (196.028 nm)} =260 a7
Zn (213.857 nm) =150 0.43
Pb (220.353 nm) =260 078
Mn {257 610 nm} =150 0.60
Al (286,152 nm) =1.50 048
Ba (493408 nm) =150 088
K [75E 491 nm) £ 150 042
Axial
Element langth pecifi !
Value % RSD
As (188980 nm} = 1.50 0.57
Se (196.026 nm} =150 0.78
‘ Zn (206200 nm) =1.50 061
Zn (213,857 nm) 5150 051
‘ Cd (214 432 nm) =1.50 055
Pb (220353 nm}) 5150 D52
M (257 B10 nm) =1,50 0.54
Cr (267.716 nm) <150 054
Cu (324754 nm) =150 068
Al (396,152 nm) =150 (e
Ea (493 408 nm) =1.50 0.85
K (786.491 nm) <150 122
Page 4 of 4
]
enslumugu
Gas Flows Test Pass
Nebulizar Actual Flow Back Auilary Actual Flow Back
Target Flow Pressure Targat Flow Pressure
070 070 163.37 2.00 1.99 108.49
Makeup Actusl Flow  Back Plasma Aciusl Flow  Back
Target Flow Pressure Targst Flow Pressura
200 200 112,85 18.00 17.81 23.45
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147.437
RF Oscillatar Test Passed
RF Oscillator Frequency 0.000
{MHz}
Wiork Coil Current (&) 45065
RF Power Supply Current (&) 1.987
Camera Test Pass
Integration Time  Standard Deviation  Status
{ms)
Electronic Offset Test 1000 5.305 Passad
Dark Current Test &000 0578 Passed
Array Test 5 0.024 Passed
Linearity Tesl 0118 Passed
Page Zof 2
]
enslumugy

Report Summary

Instrument Mode!
Instrumant ID

Saoftware Version
Famware Version
Tested By

Test Completed On

Result Summary

Instrument Serial Number

Agilent 5100/5110 VOV ICP-OES

GBO11AMGEDT5A
MY 18030001
7.3.1.9507

3442

M Functional test

1173042022 11:43:36 AM

Subsystam Communications Test Pass
A Flow Test Pass
Water Fiow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skippad
Subsystem Communications Test Pass
Air Flow Test Pass
30% Ajr Flow {relative TE%%: Alr Flow (relative
speed) spaed)
14.00 18.00
Water Flow Test Pass
RF Water Flow(Limin)  Camera Water Flow  Water Inlet Temparatura
{Limin) c)
1.44 1.08 18.51
Page Tof 2
v
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Report Summary
Instrument Modet Agilent 5100/5110 VOV ICP-OES
Instrument 1D GE011AIGEDT5A
Instrument Serial Number MY 18030001
Softwara Version 7.3.1.9507
Firmware Version 3442
Tested By PM Performance fest
Test Completed On 11/30/2022 12:10:42 PM
Result Summary
Subsystem Communications Test Skipped
Air Flow Test Skipped
\Water Flow Test Skippad
Gas Flows Test Skippad
RF Ganerator Test Skipped
Camera Test Skipped
Ogptics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Pracision Test Pass
Optics Test Pass
Radial Auial
Intansity 5674608 5623476
‘Wavelength 737212 737.212
i
Page 10of 4
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Sensitivity Test Pass

Radial
Element Wavelength  Specificetion  Method  Ratio Standard Blank
As (1B3.8980 nm) =480 SRER 147 8 1149.3 548
Se (186,026 nm) =410 SRBR 11186 12228 101.0
2Zn (213.857 nm) 44210 SRER 43750 525923 143.7
Phb {220.353 nm) z4B.0 SRBR 1928 2744 4 186.5
M (257 610 nm) =3518.0 SRER 128017 2855913 4560
Al (386,152 nm) 234 - SER a9 52888.6 487318
Ba {493,408 nm) 2340 SBR 1546 20872016 146981
K (786481 nm) =18 SER 6.4 106701.6 143508

foeal
Elerment Wavalength Specification  Method  Ratio Standard Brank
As (188,980 nm) =2060 SRBR 2424 370 1545
Se {195.026 nm) z158.0 SRER 2261 4134 5 2893
Zn (206200 nm) z2340 SRBR 112886 13782.0 1485
Zn [213.857 nm) = 17430 SRBR 8400.8 1771853 442.5
Cd (214,435 nm) = 422740 SRER T001.8 125884 2 3218
Ph (220.353 nm} =3200 SRER 5363 12908.3 5328
Min (257 610 nm} = 10825.0 SRBR 308462 1287369.0 17388
Cr (267,718 nm) = 10480 SRER 4386.0 1873356 1424 4
Cu (324754 nm) =18.0 SER 521 3736007 70331
A {396.152 nm) z6.0 SBR 168 2683577 151124
Ba (453408 nm) =B0.0 SER 2252 101734415 448717
K {766,491 nm} =240 SBR 387 18741362 480857

[Resolution Test Pass

Elernent Wavelength Specification  Widih

M (174.213 nm} =840 679

As (188.980 nm) =820 609

C {183.027 nm) = 1180 B.29

Ma (202.032 nm) £8.20 830

Cr (206,158 nm} 21340 8.05

Zn (213.857 nm) 2870 BIT

Pb (220.353 nm} =850 T2

Co {228,615 nm) =17.20 1167

Ba (230.424 nm) =940 7.38

Mn (257 610 nm) 513.30 9.48

Mn (280 568 nm} =20.30 14.25

Cr (287,716 nm} = 11.00 784

Cux (324.754 nm) = 25.00 168.99

Cu {327.385 nm) <1420 1133

Sr (338,071 nm} = 33.50 24.44

fa (455403 nm) =44.00 3388

Sr (480,733 nm) = 36.00 1751

Bz (492.403 nm) =36.00 25.58

Ba (B14.171 nm) =4200 2496

Ar (75,283 nm) =74.00 58.38

K (766481 nm) = 80.00 6563

PageZofd
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Precision Test Pass
Radial

Element Wavelength ificali hé d

WValue % RSD

As (188.980 nm) =260 080

Se (196.026 nm) <260 0.84

Zn (213 857 nm) 150 029

Pt (220.353 nm) =260 059

Mn (267 610 nm} =150 0.28

A1{386.152 nm) =1.50 028

Ba (493 408 nm} = 1.50 0.59

K (766,491 nm) =150 023
Axial

Elemant Wavelangth

Value % RSD

s (188,980 nm) =150 o

Se (196.026 nm) =150 043

Zn {206.200 nm) £1.50 0.45

Zn {213,857 nm) =150 0,37

Cd (214,438 nm) =150 0.48

B (220,353 nm) £1.50 048

Mn (257610 nm} = 1.50 074

Cr (267.716 nm} 5 1.50 0.26

Cu (324.754 nm) s1.50 .81

Al (386,152 nm) =150 0.45

Ba (493,408 nm) =150 .81

K (766,481 nm) 150 084

Page 4 of 4
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TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)

CORPORATE SERVICES X EQUITMENT CALIBRATION AND TESTING SERVICES
SILAPATTANAKARN ROADSO1 18, SUANLLANG, SUANLUANG HANG (280
TEL W02 TAX, 0-37] Skl hoaggiizabotitiid
Cert. No.: 23TM249
: ) s Page: 1of 3
Certificate of Calibration
Equipment : BOD Incubator
Manufacturer ; Arco
Model : UC4-1320
Serlal No. : 13URC45013201
ID No. : UAE WAQ.015/2561
Submitted by : United Analyst and Engineering Consultant Co., Lid
3 Soi Udomsuk 41, Sukhumwit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floar 2
Recelved Order : 15 February 2023
Calibration Date : 15 February 2023
Ambient Temperature : (26+10)°%C
Relative Humidity : (50 +30 )%
Calibrated by - Preecha Hiahib
Approved by : M .
Approvad Signatory
{ ) Pomthippa Tamayaku!
\:/J Malee Butkruea
() Suwit Imjai
Issue Date : 24 February 2023
The Uncertainties sre for a i 1 ity of approsi v 95%
.
enaslumungu
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Equipment : BOD Incubator Cart, No.: 23TM248
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2302-02870C-1
Procedure Used :-

Callbration were | using calibraiion p CP-0TD2 g 1o direct
method with Data Acquisi which with i Te Detector { RTD ).

The temperalure scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard Instrument:-

Instrument Model Serial No. Cert. No. Due Date
1} Data Acquisitian 349728 MYSE70D13711 22Lma3 02 Jul 2023

2, This certificate |s valid anly to the item calibrated on date and place of calibration,
3, This certification is traceable to the Intermnational System of Unit.

Result of Calibration :- [ * ) Without Adjustment
Function of UUG™ : Temperalure Source
Fresh air setting : Not Availabie Envi during calibrati
m ginning | Finished
z 2 Temp. | °C ) 28 3
REL Humid. { % | 63 87
AC Supply { Vot ) 220 220
o ; Ref. Std.
i ID No.:
1 22-18RTD-211
2 1BRTD-2/2
3 18RTD-2/3
Probe Installation Details : Dimension of Chambar : 4 18RTD-2/4
A= T = 062 m 5 1HRTD-2/5
b= 10 en = G 6 1BRTD-2/8
c= 0 em . 5 7 1BRTD-2/7
Capacty= 088 m a 18RTD-2/8
@ (ref.) 1BRTD-2/9

wonanslaimunal 2

- A4 anra?

P
TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CORPORATE SERVICES % EQUIPMENT CALIBRATION AND TESTING SERVICES v
SHY PATTANAKARN ROAD 508 18, SUANLUANG. SUANLUANG RANGROK 10250
WECTIRLTISTION
TEL. 02717 0000:29  FAX. 0-27105484 CALIBRATION #0604

Cert. No.: 23TM3T5

Page: 1of3
. . .
Certificate of Calibration
Equipment : BOD Incubatar
Manufacturer : ARCO
Model : UR-1320
Sarial No. : -
D No. : UAE WAD 018/2551
Submitted by : United Analyst and Engineering Consultant Ca. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Lab Floor 2
Received Order : 11 April 2023
Calibration Date : 12 April 2023
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30 )%
Calibrated by : Krisda Males
Approved by : WI.I.I. 3
Approved Signatory
[ ) Pomthippa Tameyakul
{+ ) Males Bulkruea
{ ) Suwit Imjai
lssue Date : 24 Aprl 2023
The Uncertainties are for a probability of approxi ly 95%
This cenifiean full. excep wiih the grior wram
Agpreresl of the Cabieation wnd Tenting Services,
'
wnaslimug

A 0053360

Equipment : BOD Incubator Cert. No.: 23TM249

Condition As-Received : Used tam Page: 3of 3

Reference : 2302-02870C-1

Result of Callbration :- { ") Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuce (¥]F[+g I T Overall Coverage
Point Setting | Reading stability uniformity Variation *|  Factor
"¢} t'c) (') ({£°C) ("c) {'c) {£C) k
200 20,0 19.3 0.32 0.57 1.0 D.6D 2

Calibration T tGh
Point Positlon
) A [ 2 T 35 [ & [ s [ & [ 7 [ 8 [ own
200 20.086 | 18816 | 20.386 | 19.576 | 19.973 | 19838 | 19837 | 19.821 | 19848

Average” : The average of 30 values in each posifion,

Temperature stability : One-half of the greatest i diff of measured e at any ona sansor,

y : The masi aof peratures at any sensars and

the measured

temperature at the reference location which are cbserved at the same time or al ag close an abservation time as
passitle 1o determine the lamparature pattern or homogeneity within the chamber under steady-state conditions.

Overall Varlation : The Difference of the maximum and minimum measured temp h

UuC* = Unit Under Calibration
Note : The reported uncertainty of measurament was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, providing a level of conflidence of appraximately 95 %,

it .

covarage
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Equipment : BOD Incubator Cert. No.: 23TMa7s
Condition As-Received :  Used ltem Page: 2af 3
Reference : 2304-01560C-2
Procedure Used :-
Calibration were &l using calibrati CP-0TO2 g 1o direct
methad with Data Acquisition which d with Resi T Detectar { RTD J,
The temperatura scale used was based on ITS-80.
Caondition of this result of calibration
1. Reference standard instrument:-
Instrument Modal Serial No. Cert. No. Die Date
1) Data Acquisition 349724 MY58003411 22LM1B5 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certification is traceabile to the International System of Unit,
Result of Calibration :- {*) Withaut Adjustment
Function of UUC*" : Temperalure Source
Fresh air setting : Mot Avallable Envi during cali
] a Finished
Temp. ( °C ) 28 27
_{ REL Humid. { % } 42 45
= = AC Supply { Voit } 219 220
o o
t i Ref, Std,
) 3 Position : i
H
8 | 3 1 20RTD-211
% S 2 20RTD-212
Wi '_:3,2/?_1_ < ‘/r: 3 20RTD-2/3
— 4 20RTD-2/4
W 5 20RTD-2/5
6 20RTD-2/8
K 20RTD-2/7
Prabe installation Details Dimension of Chamber ; 8 2ORTO-28
&= 0 em ted 062 & 9 {ref) 20RTD-2/8
b= 1w em = 12 m
[ 10 em = 12 m

Capacity = 083 m

Wl

wenenslimunu
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Equipment : BOD Incubator Cert. No.: 23TM375
Condition As-Received - Used ltem Page: 30of3
Reference : 2304-01560C-2
Result of Calibration :- {*) Without Adjusiment
Function of UUCT : Temperature Source
Fresh air setting : Mot Available
Calibration| uwuc* | uuct T T Overall ag
Point | Setting | Reading stability Variation| Factor
L'c) (’e) | {*C) (£C) ') Lc) k
20,0 20.0 200 0.48 0.42 12 2
Ci Measured Temperature | °C |
Point Position
{6} 1 [ 2 [ 3 T 4 [ s [ 6 [ 7 | & [9gefy| (sc)
200 | 20.040 | 20.170 | 20.263 | 20093 | 19749 | 19704 | 18020 | 20191 | 20020 | 066

Average® : The average of 30 values in each position.

Temperature stability : One-half ur the greatest maximum difference of measured temperature al any one sensar.
1 The ciife of measured f at any sensors and (he measured

temparature at the reierenoe location which are observed al the: same time or al as close an observation lime as

possible fo ine the temperature pattern ar h y within (he chamber under steady-state conditions.

Ovarall Variation : The Di af tha i and mis d i

uuc* @ Unit Under Calibration

Maole © The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on & rd uncertainty plied by & g
factor k. p g a level of co of approxi y 95 %.
-ola-
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SPAD01-001 Milestone DMA-80 Servite Protocol
1. VISUAL INSPECTION
Good Damaged [ comoded/Diny

[ Extemal chassie 1 -
[ inside |
| Electric parts I { B
| Screws J

2. ELECTRICAL SAFETY TEST

Usmg a suitable testing device check the below reporied parameters and take note of the results

_ Parameter oo R  Resutt oK Mot OK
hamanng mlslm Ronn =-075M0 J\ctualval e 704 Npid d
Iﬁmwmg_rgsmtm. Bie-s—100M0 IAl:tual\ralue: oI o Y
T ~pgd
3. PRESSURE CHECK
Oxygen (purity Oz=89 35%) Milestone air compressar

Gas camer O,

<1 at the supply
The flow rate depe

Comect | Aciual | Final | Comect

e UYL | [ ]
Inlet pressure | 5 4 - ~ |34 bar | - ER T R RS

Flowmte 1092 Iih

Is—u:nm | L T T I
nlmsandmrcondn

Check all possible leakage

A

1

1
| Sample boat camer | 1
| Cat: il

ta

SPADDL-001 Milestone DMA-BO Service Protocal

DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be fifled in befare service visit (1% page)
Customer information:
Company:
Department:

&, [— s - N

- wL:»'.,—'B‘ My Db B e ke, *(‘\u..r-‘ﬁ LS
o
Levin

Person in charge:

2 poacte, BR LY mena

Address:
Tel.!
E-mall;
Technical data:
Unit Serial Number: WO D OGF2
Terminal type or USB-640 Gateway Toiiria) o SN " GeEna
Software. type and revision: [ 4 .‘.'\L'Y\‘“__ll Rev. o8 D
Air Compressor (if present) - SN
Gas system pump (if present) - SN
Installation and last maintenance dales mst.on: Maint an-
NOTE: altt:;a:llﬂzemeﬂt of the lollowing pmh:lcul afilled and signed copy of this report has to be sent 1o

For the best resultof the test below we recommended to use the Milestone DMA-E80
Service Kit (PN DMA-SKIT).

tantm'lu'anu

SPADO1-001 Mitestone DMA-80 Service Probocal

4. AUTOSAMPLER SYSTEM

| =9 | Mot Ok Re-Adjusted
Calibration of autosampler motor | |
; | 4 | I B
Cylinders alignment | |
R — 1 I
| Fast Slow Mormal

| Speed of pneumatic
cylinders | o - i
Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and
vertical cylinders,

5. COMPONENTS CHECK

Canditicns of the different paris used/installed on DMA unit:

[ oK Not K Replaced Cieaned

Catalyst tube
L

Amalgamator |

Ouartz boats I |

Nickel boats

Autosampler plate

Gas kit sccessories

6. TEMPERATURES

Comect value Actusl value Final valug
i controlied by
B8S0"C =
bitsrkd 1e°c 3 =

Dirying! Decomposition SENSOr
fumace

¥ controfied by | B50°C £
thermocouple | 10°C

| I L3 —
Catalyst fumace @(5"0 +10°C I
[ A‘maﬁ;a—matnr stand by R |;D°C + 1nbc5 =] [
| temperature | |
Amaigamator heating A, =
temperave | OG0T
Cuvette | 125°C 2 5C e @ O
7. SPECTROMETER
3
v
wnaslunugy



SPADO1-001 Milestone DMA-80 Service Protocel SPAOD1-01 Milestone DMA-60 Service Protocal

The spectrometer can be equipped with a single beam system (ducon lamp) or with @ dual beam system
{rcon lamp) Catalyst lube
& maonths if the unit runs daily.
F— — 1 year if the unit is used rarely.
Old cuvette type Actual cuvette type | DMABE133 f.nycasa of analyse of sample with high organic
concentration the Wetime of the catalys! can be fess than 6 [
months, .
Amalgamator:
DMAB134 & months If the unit runs daily
1 year if the unit is used ransly i
Hg lamp tn-cell (model 2011) (for kit p/n DMAB355)
DMAE1954 i — -
Hg lamp dual-cell
DMAB137 T a3rs {
Ha trap
o200 1 year {
= Amalgamator coll R
i B DOMAD0SED 1 year or as soon as the heating is not more homogensous d
bl " = Nickel sample boats (set of 40pcs)
[ . —d —_ 4 DMAB142 2 years
Srveet | Ackial | Fi Fifal | Carreet | Aptual | Final | T Findl ] =
0.0m -1 oats (sel ol
E;:‘::I agvoc B smvoe [po | \?t‘g;c,l ; oot Bt DMAR34T 4 ei:s ol |
— [ WG | Metal sample boat camer
Toesl | [ i ; i - |ase | | I il I ARG 2 years v 1
lopston | | | = | nooswoc | . FLLtube diam, 6/4 mm [or IMemal Ga/air Supply
SLO108 2 years I
(*yThe recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,83VDC (for 003760 Heating coil for drying/decempasition
detector 1), 2 years /
=13 Mot Ck
Coniion ot e spscrermeie | 10. TESTING PROCEDURE
system 4 it consists to run some of the of the unit, like:
 Alignment between lamp, cuvette i abscrbance, peaks shape, wmpemturus Iamp sugnal and verify the | pmpermrking of whole system,
an Pgﬁ:ﬂ:‘ng | A - ———— 1) Run minimum 2 blanks an the same sampls boat (quartz if possible) in manner to clean it
| {
| sealing O-ings. .} I : 2) Run blanks uniil absorbance value (Height) decrease under 0.0020
Lamp intensity {
Orestonoiiemachancal Fl——s 3) Set afreshand stablized 100pg/L Hg standard ions reported on the
?"E“’"?i;‘ ofthe ';""ha" cal. DMABD User Manual The quallty of the used standard is lundamem.al forthe success of the entire
witter (if present 4 — procedure
4 ight ately 10 f the fresh 100ug/L - Standard {10 nd start the analysis as a
8. MILESTONE AIR COMPRESSOR 1+ 1 . S opeoab: YN 41 0 M TR IR 10 hatp
} oK 5) Repeat five imes the test
Drain {compressar) B) Run again two blanks measurements
Replacing air filters (air filter)
— T
Check sealing connections
9. PARTS TO BE REPLACED
DESCRIPTION [Replaced | Mot |
4 5

tanm'ﬂu'mqu tantm'lu'anu

SPAOD1-001 Miestone DMA 80 Service Potocel SPADDL001 Hilestons DHARO Service Protocol

ZE Sampe Iq.l., Links ln.h Siral F et |
- ey Faman
% .
= |
= !
& | |
& | |
. =
oty B | . |
£5 FY T i
5 FTET

i * The Hg lamp signal must be batween 3.8 and 4 5V and stable A fewminutes after the start of the
: analysis the lamp does switch off because of the zero detection but then it instantly retums to the
! original condition. In case of Tricell configuration two grean colour graphics are reported. After the
NOE»SBE

(170°C). Then at the release step it must raise up to 850/800°C.

zero shuttering the time necessary to retum to full signal is longer on Tricell compare to Ducon
Mow, it is possible to evaluate: » The Cuvette temperature must be stable at approximately 125°C.
- Peaks + The Hg absorbance peaks must be comectly detected and reparted

Lo

famp.
m = During the run the catalyst oven temperature must be stable around to 815°C.
« The drying and ashing fumace must be follow the set temperature method
= During the run the A fumace t mizst be stable at the stand by temperature

11. FINAL REPORT

All screws inserted and lightened

All tubing sealing connections checked, cleaned or replaced and tightened

All heating elements ane warking

Sensors Installed, checked and tightened
= The shape of the peak must be regular.
= The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 secands. Safety devices (ihemo switch) fully checked

All exhaust and cooling fans are functioning

- Results

Testing procedure successfully passed

¥ tools at ‘s site

Last revision of Uiser Manual available at customer's site

Advlun customer about care and maintenance ms!mctlnns

+ The obtained absorbance (height) of the Blank must be = 0.0020.

= The obtained absorbance (height) must be = 0.42 for each 100ppb analysis (0.22 with cuvetts
instafled until December 2005, DMA sfn 05120282.)

+ The relative standard deviation (rsd) is < 1.5 %.

= After two blanks (after 10ng measurements), the absorbance is < 00020

- Temperatures & signal profiles e — ) |

tanm‘lﬁmqu tanem'lu'anu



DE Servives Co. Lid,
SPAD01-001 Milestone DMA-B0 Senvice Protcal — W Services 32 ol Ladprao-Wanghin 53, Ladprao-Wanghin R, Ladprao, Ladgres, Banghok 10230
Photse : +66 (112 538 2054, Erail - dgeservicesinfofgmsil.com s
] CERTIFICATE OF CALIBRATION
I : Certificate No. :  5P23-021 Page 1of3
| 5 : ) B | Customer :  United Analyst and Engineering Consultant Co., Ltd, (Head Office)
. 3% . Sukhumyi B
Fbrking houwrs of Service Englreer J Address oi Udomsuk 41 Road, P
Bangkok 10260
Date Senvce Engioeer Name___| Slgratus Location of calibration :  Laboratory 315
—— T ey : - ocntion of cal on @ Laboratory
L gelale | iSin el | bl TRstid
- Equip + UV=Vis Sp
Laboratory Manager { Operator
acceplance signature: /é S, Manufacturer:  Agilent Technologies
Model : Cary 60
Serial No. : MY 15410005
ID No. ¢ NiA
Received Date: 20 May 2023
Calibration Date : 20 May 2023
Issue Date : 23 May 2023
Condition Instrument :  Good
Calibrated by : 5 proved by ¢ T
rateLhy Ty e Aproved by YR T 0
{ Mr.Tanawut Rintidsch ) ( Ms, Chonthichn Sangngern |
Technical Manager Quality Manager
il d oy in the e and P ty.
The messuremet capability of the Ilomiary and its traceability ized il 10 2 saltof realized 4l the
oL stances Motk o, ThGS o e e e tha a piar the DN Services Ca, Lid
PME08-02 B 10110
8 v
' ennsluaugy
wneslumungy
DOQE Services CoLid. DQE Services Co, Lid.
(BOE o yices 32 Sol Lapmo-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230 DQE Services Sl Ladpmo-Wanghin 5. Ludprao Wanghin Ra., Latpra, Ladprao, Bunghok 10230
Phoe : +66 (0)2 538 2054, Email : dgeservicesinfo@pmall com ki Phoise | +66 (D)2 518 2054, Email : dgeservicesinfofgmsil com e s
REFORT OF CALIBRATION REFORT OF CALIBRATION
Certificate No.:  SP23-021 Page 2of 5 Certificate No. : 5P23-021 Page 3of 5
Environment Condition: Ambient Temperature 25 £ 5 e Calibration Results : Without adjustment
Relative humidity 55+ 20 %RH Photometric Accuracy :
‘Wavelength CRMs Valoes | UUC Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nim) (Abs) (Abs) (Abs) (Abs) &
Certified Reference M - 0.0000 00000 00000 0.0028 200
a0 0.5787 0.5742 0.0045 0.0031 2.00
Material Serial No. Certificate No, Due date 10490 1.0423 0.0067 0.0029 200
21900 2.1847 0.0053 00075 2.00
Absobance Standard set 25760 95935 22 Qctober 2023 0.0000 00000 0.0000 0.0028 2.00
P 0.5607 {15577 (L0030 0.0034 2.00
Absobance Standard ser 25757 a5929 22 October 2023
1.0247 1.0234 0.0013 00035 2.00
Wavelength Standard set 25806 95916 22 Octaber 2023 21229 .17 0.0058 0.0088 200
0.0000 01.0000 00000 0.0028 .00
Wavelength Standard set 25758 95915 22 Qctober 2023 0.5236 05184 0.0052 0.0029 2.00
465
0.9634 10,9607 0.0027 0.0029 2.00
Bt 2 i1 i ot s et e
Traceability This cer is 1o the System of Unit maintained at National 19763 19715 0.0048 0.0081 200
0.0000 -0.0001 00001 0.0028 200
Institute of Standurds and Technology (NIST) through Starna Scientific Limited
46 0.5191 0.5159 0.0032 0.0031 2.0
Spectral Band Width of UUC: 15 nm, 10003 0.9980 .0022 0.0052 200
1.9987 1.9917 (LOOTE 0.0087 2.00
Scan Speed of UUC 60 nm/min 0.0000 01.0000 (L0000 0.0028 200
0,5523 0.5501 00022 0.0030 2.0
Scan Interval of UUC:  0.15 nm. 0 10809 10808 0,0001 0.0030 200
Resolution of UUC: P ic (.0001 Abs 2.0381 20336 0.0053 0.0081 2.00
e O 2 0.0000 0.0000 0.0000 0.0028 2.00
Wavclength 0.1 nm. = 0.5601 0.5583 0.0016 0.0031 200
1.0512 10485 0.0027 0.0030 2.00
1.9294 1.9317 -0.0023 0.0083 200
FM-HE-00 RO 171172021 FM-TOB-02 ROI 171 172021
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DOE Services Co, Ll DE Services Co Lid.
:m M = 32 Sol Ladpeac-Wanghin 55, Lodprao-Wanghin Rd., Ladprao, Ladpro, Bangkok 10230 DOE p 32 80i L Wanghin 55, Ladpmo-Wanghin Rd,, Ladpmo, Ladprao, Bangkak 10230
Services i o o _u_ Bl services adgrea-Wanghin pruc- Wanghin e,
Plaane ; +66 (0} 538 2054, Email : dqeservicesinfog@gmail com e A FPhone : +66 {012 £38 2054, Email ; deeservicesinfo @ gmail.com mcTm . i
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP23-021 Page 4 of § Certificate No. : SP23-021 Page Sof5
Wavelength Accuracy :
Photometric Accuracy :
CRMs Values | UUC Reading Correction Unecertalnty Coverage factor
Vi Ji C a
Wavelength CRMs Values | ULC Reading Correction Unecertalnty average factor i () () (am) i
{nm.) (Abs) {Abs} {Abs} (Abs) k 24112 2420 028 0,18 200
. 0.0000 0.0000 0.0000 0.0050 2.00 279.45 2795 005 018 200
0.7478 0.7436 0.0042 0.0058 2.00 28781 IR7.5 031 018 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00 13406 1135 0.56 0.18 200
0.8686 (L8648 0,0038 0.0064 2.00 16093 3603 063 0.18 200
315 0.0000 0.0000 02,0000 0.0050 2,00 418,59 18D 059 0.18 200
0.2912 0.2908 0.0004 0.0052 2.00 44504 4453 054 018 200
350 0.0000 0.0000 0.0000 0.0050 2.00 453,66 4530 066 0,18 200
(.6448 L6398 0.0050 0.0058 2.00 60,02 4596 042 0.18 2.00
33659 3364 019 018 200
637,98 638.3 032 0,18 2.00
43138 41L0 0.38 0.18 2.00
472,50 4725 0.00 0.18 2.00
51347 5135 0,03 018 200
526,38 529.0 012 018 2.00
57317 573.0 017 01E 2.00
583.35 585.0 038 0.20 200
684,40 645 0.1 0.18 2.00
740,72 T41.0 028 020 2.00
74855 T48.5 005 0.18 2.00
BO7.03 807.0 0.03 18 2.00
§79.28 8795 022 018 2.00
Rernark © - UUC = Unit Under Calinnsion
= K= Not Avaloble
* The renil - Uis ity ol ipliod by the covernpe fickor X ,
which for i P of
~* Incates no TES! accrediied
- End of Centificate -
FM-T06-02 ROI 14112001 FM-T06-02 ROL 17112021
1 Ll
enasluniugy nmsluaugy

DQE Services Co.Ltd. DQE Services CoLtd.
DOE ¢\ ices 256 LudpraoWanghin 55, Ladprao-Wanghin R, Lsipeso, Ladgrao, Banghok 10230 DQE Services 32 Soi LudpsoWanghin 55, Ladprao-Wanghin Re., Ladprac, Ladpean, Bangkok 10230
Phone : +66 (D)2 536 2054, Email : dqeservicesinfo il com sacamns us Phione < +66 (02 538 2084, Ernail : dqeservicesinfo@igmail com Fi.‘.t":..f.‘..'!
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP23-007 Page 1 of § Certificate No,:  SP23-007 Page 2ofs
Customer :  United Analyst and Engineering Consultant Co. Ltd. (Head Office) Environment Condition : Ambient Temperature 25 + 5 ‘¢
Address : 3 Soi Ud k 41, Sukhumvit Road. B hak, Phrakt Bangkok 10260 Relative humidity 5520 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment:  UV-Vis Spectrophotometer Certified Reference Materials :
Manafactarers: Hirchi Material Serial No. Certificate No. Due date
Model : U800 Absobance Standard set 25760 95935 22 October 2023
Serial No.:  2021-064 Absobance Standard set 25757 95929 22 October 2023
ID No. : UAE WAS.006/2352 Wavelength Standard set 25806 95916 22 October 2023
Received Date : 6 January 2023 Wavelength Stundard sel 25758 05915 22 October 2023
Calibration Date : 6 January 2023 Traceability This certification is traceable to the International System of Unit maintained at National -
Isswe Date ;10 January 2023 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Condition Instrument :  Used Spectral Band Width of UUC: 4.0 nm,
— ’
Calibrated by : il ) S Approved by : ofa T Secan Speed of UUC : 200 nm/min
{ Mr,Tanawut Rinidach ) { Ms, Chonthicha Sangngern )
Technical Manager Quality M i Scan Intervalof UUC: 0.1 nm.
The calibrution result is applied ool hiove calib and wis fiumd ascurme a5 shown on dase wed pluee of ealibration anly
Resolution of UUC : Ph ic .00 Abs.
The messsement capstilicy of the lsboeniory and is traceabiliry it standerds and 1 the i o rualiznd 4t the carrespanding
nithoeal seanilands laborainry. This curtificate may not be reproduced olber fhes in fill exéent with the price written sppeoval of the DOE Services Ca., Lid Z
Wavelength 01 nm.

tanm's‘laimuqu tanmi‘laimuqu
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DRIE Services Con, Lid
DQE Seryices 2 S0 Ludprao-Wanghin 55, Ladpeao- Wanghin R, Ladprao, Ladprao, Bangkol 10230
Plyome - -+66 (012 538 2054, Email : dgeservicesinfoi@pmail com e ste
REPORT OF CALIBRATION
Certificate No, : SP23-007 Page 3of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Cuoverage factor
{nm.) (Abs) (Abs) (Abs) {Abs) &
0,000 0.000 0.0000 0.0028 2.00
0.5787 0.575 0.0037 0.0031 200
" 1.0490 1.044 00050 0.0029 2.00
2.1900 2181 0.0090 0.0080 2.00
0.0000 0,000 0. CHOR0 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
" 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2115 0.0079 0L.0081 2.00
00000 0.000 0.0000 0.0028 2.00
s 0.5236 0.520 0.0036 0.0030 200
0.9634 0961 00024 0.0025 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
05191 0518 00011 (L0031 2.000
546.1
1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 200
0.0000 0,000 0,0000 0.0028 2.0
o 0.5523 0.552 0.0003 0.0030 2,00
10809 1.082 -0.0011 0.0030 2.00
2.0391 2031 0.0081 00080 2.00
0,000 0.000 0.0000 00028 2,00
N 0.5601 0.562 -0.0019 0.0032 2,00
83 1.0512 1.052 -0.0008 000340 2,00
1.9294 1.923 0.0064 l%ﬂm%‘
F-T08-00 ROL /1112021
DOE Services Co, L.
DQE Soaiicas 32 Soi Ladprac-Wanghin 55, Eadpess-Wunghin Rd., Ladprao, Ladprao, Bengkok 10230
Phone : +66 ()2 538 2054, Emsall : dgeserviceainfo(@ gmall cam “scmioe man
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values UIC Reading Correction Uneertuinty Cavernge factor
{nm.} (nm.) (mm.) (i) k
241.54 2408 0,74 018 2,00
279.40 2785 0.90 018 2,0
28870 2ER.0 0.70 0.18 2.00
312 3335 0.72 018 2.00
36126 360.5 0.76 018 2.00
41648 4178 .68 021 206k
446,70 4459 .80 (.18 2.00
453.20 43515 .70 018 200
460,06 459.5 0.56 (184 2.00
536.90 36,0 0.9 [18}.) 2400
63794 637.1 0,84 (I8 2.00
440,74 44010 0,74 [INE.] 2,00
472:22 4715 072 0.18 2,00
S13.70 5130 (i) 018 2.00
528.72 528.0 0.72 0,18 2.0
574.60 5740 60 [INE:] .00
58548 SE4.6 (LB 0.20 2.0
684.63 6840 0.63 18 2.00
74027 Ta00 027 020 2.00
TaR.28 747.5 0.78 018 2.00
807.16 Bk, 5 .66 (L1E 2.00
879,70 B7%.0 0o 018 200
Remark : - UUC = Usih Under Calinestion

=~ NIA = Not Avalable

- The result expanded uncertinty of measurement U |5 seated & the standand uncertsmty of mswsunement multipliod by e covemge factor &,

which fior o norml distribution m of v 5%

e enaslunugu

FR-TOR-00 ROD 111 5/2021

- End of Certificate -

DQE Services Co,, Ltd,

32 Soi Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladpra, Ladpras, Bangkok 10230

DQE Services

Phane ; +66 ()2 538 2054, Email | dqeservicesinfo@@gmail. com

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 4 of 5

Photometric Aceuracy :

‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
| (nm.) {Abs) {Abs) (Abs) {Abs) &

5 0,0000 0.000 0.00060 0.0050 2.00
- 0.7478 0,743 0.0048 0.0057 2.00
- 0.0000 0.000 0.0000 0.0050 2.00

0.8686 0.861 0.0076 0.0059 2.00
$14 0.0000 0.000 0.0000 0.0050 2.00

02912 0.291 0.0002 0.0051 2.00

0.0000 0.000 (L0000 0.0050 2.00
s 0.6448 0.639 0.0058 0.0055 2.00

wenmlamuny

FM-TEE-02 RIL 111172028

Lab

Agilent CrossLab Start Up Services
Agilent intuve 2000 Gas Chromatograph

Preventive Maintenance Checklist

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 everything you need to reduce unplanned downtime and keep your systems
operating at their peak. This chacklist will be completed at the end of the service and provided to you as 8 record
of the preventive maintenance activities.
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Introduction

Customer Infermation

« Customers should provide all necessary operating supplies upon request of the engineer
. A [ e should be Iable 1o the engineer while performing the preventive
maintenance procedures.
«  Any parts, not included in the Paris Lists section of this document, are not part of the
P v b service, nor are they Included in the price of this service.
«  If & system reguires the use of extra of 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

important Customes

= For more information about Agilent Technologies services, please visit our website using the
following URL hitp/ fwwaw agilent com/en-us/ prodis rosstab nstrament-services/service-repall

«  The Agilent Community is an excellent place fo get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agitent
technologios. WIS it MLty gy Nt co

mE

«  Toaccess Agilent University, visit bt/ fwwaw agileni oo
training options, which include online, classroom and ansi
directly with you 1o help determine your best options

trruniversiy) to learn about
delivery. A training specialist can work

«  Auseful Agllent Resource Center web page is available, which includes short videos on mainienance,

quick lists of for new , and other valuable information. Check out the
Resource Page here: https /fwww agilent com/en-us/aalentiesources

«  Meed technical support, FAQS, supplies? - visit our Support Home page
hitp: fwww agilent convsearch/Support.

« Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel st hitps:/ fwwe youlube com/ussr/agilent
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System Information
O Check this box if an i fig repart is d instead of keting the table

below.

Instrument System Name and ID

Instrument System Site and URE ; &mﬁ’“ "

Location

List the Serial Numbers of each
Component

¥ (SETTN Cr i op004
2 GUs13h ol 13- 120134

List System Component Product Numbers

10.

Preparation

EI/ Discuss any specific issues with the customer before starting.
Review the instrument loghaok for prodl and
Save instrument control settings before starting the procedure.
Q/Peﬂorrn a general inspection of the system for cleanliness.
g’ Check for proper Instaliation of pans, assemblies. sensars efc.
9/ Check system for required instaliation of components, settings as defined by current Service Notes.
ﬂ’ Check for required firmware updates and verify with customers if they would like them installed,

Before starting the foflowing procedures, record the Detector Signal Output(s) in the results table. IF
the GC is turned OFF or in 2 service made, comparing the detector cutputs before and after the
service is not possible.
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Service Engineer's Rasponsils

« Contact the customer and ensure that all v supplies are befare the pi
maintenance visit.

»  Only select those pages that relate to the system or maodule being serviced.

» Complete empty fields with the relevant information

»  Complete the relevant checkboxes in the ehecklist using eithar a "X or tick mark *+*.

» Check “Section not applicable” check boxes 1o indicate services/tasks not delivered, as appropriate.

« Complete the Preventive Maintenance service in the arder of the tasks listed.

« Complete the Service Review section together with the customer.

+  Complete the fietds for page numbers at the foot of each sefected page

»  Complete the total number of pages field in the Service Completion section

«  Ask the customer fo sign the Service ( ion section including the ‘s and your
signature.

Additional Instruction Note:

«  Check for any active service notes for this unit, If there are any licable "Safety” or "
Recommended” Service nates, plan ta implement the changes on this unit before doing any
qualification service.

« Do notimplement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software.
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Preventive Maintenance Procedure

Clean and inspect GC
E{/ Unplug power cord from the power source.
Open GC covers and vacuum/remaove any dust/debris. Pay panicular attention to cooling fans.
'3( Inspect imernal connectors for proper contact and placemant,
ﬂ/ Reconnect Power ta the GC. Power the GC an and verify the power on self-1est passed.
Verify aperation of all instrument fans.

Inlet and detecto acemeani

Z( For the inlet installed, perform inlet maintenance using the builtin procedures accessed from Agilent
9000 1ouch screen display or web interface.

L{ Replace column Compression Baolts.

ﬁ/ Replace the split vent trap for the Split/Splitiess Capillary (SSL) or Multi-Made Intet (MMI) using the

uiit-in procedure accessed from Agilent 5000 touch screen display or web imerface.

& ¥the GO includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of

sample of corrosion, replace the ignitor. Examine the £10 eollector and castle assemblies for
~ clean as y. Use the built-in pi sl d from Agilent 9000 touch

screen display or web interface

D/Replace the Guard Chip or Jumper Chip for the Split/Splitless Capillary (S5L) or Multi-Mede Inlet
(MBI} using the built-in procedure accessed from Agilent $000 touch screen display or web interface.

B/Zem all pressure sensors,
afﬂerfnrm the inlet pressure leak test.
@ Perfar the inlst restriction test.
P&flurm the FID jet restriction test if FID insialled.
T}Perfnrm the FIO leakage test if FID installed.
o Record if test passed or failed in the resuits table.
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ALS Maintenance

Check all cabling and configuration settings between GC, tray, and injectors.
Wacuum or removed any dust, especially around fans

Check operation of &ll fans.

Check syringe for smooth plunger operation.

Check for smooth operation of the needle support rod - clean if necessary
Check for correct operation of syringe volume stops

popooo

Restare Instrument

B’Rwestore the normal operating ditions uging the Local User Interface or Data System
@ Check and record the post PM detector signal output values. Results should be similar or lower than
he detector outputs recorded prios 10 PA.
Berform a chemical checkout. 1f this is @ routine FM, Inject the customer's sample using the ALS if
applicable, This will act a3 a final checkout of both the ALS and the GC.

Guidance:
If the PM Service is performed prior to a qualification service, then use the: gualification procedure as a

guide for final instrument set up and checkout.
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Mote: The follawing kits are recommended for capiliary and purged packed inlets. If this is a general Ph

and the has a pi d set of hies, you may use the customer's consumables.
Part Description Part Number Product/Model # Quantity
- where used Consumed
FID Jet 0 11inch 1D GA5%1-20320 GIA50A 1
Spiit Vent Trap Fifter (2pk} G5188-6497 G3950A : ] S
Bus Bolt with Washer G4581-60260 G39504 q
Guard Chip for S5 inlet GAGaT-60565 G3950A L)
" Guard Chip for MM GA587-60665 G3T50A T
Jumper Chip for S5 inlet G4587-60575 G3950A (
Jumper Chip for MMI G4587-60675 39504 ) J
I

Service Engineer Comments

.r If there are any specific points you wish to nete as part of performing the service or ather items of
| interest for the customer, please write include them in this box.

Service Completion
Service request number __Q_OQE_Q‘ BJS‘E__ Date service completed _24 _féf( _?'3_
Agilent signature %‘Zﬁ‘ - Customer signature R —

Total number of pages Inthisdocurment
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Signature Page

Service Revi

L?i/ ittach avallable reports/printouts of all tests to this documentation
v{ Record the Preventive Maintenance service activity in the customer's records/loghook.

as B
? Affix the PM sticker 1o the system or instrument loghook based on the customer's request.
u/Gomplele the Service Engineer Comments section if there are additional comments.
B/Revlew with the customer this service, parts replaced, and test results obtained.

If the instrument firmware was updated, record i i
3 the details of the change in the Service Engineer
Comments box of if necessary, in the customer's 10 records. ¢ ginesrs

O Supply the customer with a copy of the Smart Aleris flyer
U Describe Smart Alerts to the customer.
3 install Smart Alerts if requested,

PM Test Results Tahle

Detector Signal Outputs Before PM Service | Anerem |
Detector cutput [01] | =
N
Detector sutput [DZ] i s rh
. ) M o I
Tests Expected Result Actual Result or
Inlet Leak Test | Pass —
| i Foss
Inlet Restriction Test Pass
FID jet restriction test if FID installed Pass NF ;ﬂ‘ |
FID leakage test if FID instafled Pasg 'N;; |
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Agilent Preventive Maintenance Services

Agilent GCMS

Prevent

Agilen] Preventive Maintenance provides factory recommended senvice Tor your analytical
instruments 1o assure reliable cperation and the acouracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Mainlenance provides what you need to reduce unglanned downtime
and kesp your systems operating at ther peak performance

This checklist is used as a guide for compieting the preventive maintenance tasks. A signed cogy
of this checklist is provided for your records

‘. Agilent
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Agilent GEMS Preventive Mamanance Checlis)

Introduction

This checklist covers the following model(s):

Type Modal
s 4073 Series MSD o
50 5075 Series MSD
50 507/ Serles MSD
T FLO0 Senies MSIMS
@ 7010 Seres MS/MS
aror FRO0 Senps T TO
oToF T250 Serias OTOF
Customer infarmat

»  Customers should provide all necessary oparating supplies upon request of the engineer

+ Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service reprasentative

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

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

Ihks

= Toaccess Agilent training and education, visit
about training options, which include online. classroom and Dnsne dellvﬂry A tralmng
specialist can work girectly with you to help determine your best options,

talearn
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Agilent GEMS Preventive Mainlerance Checklist i i

Additic

= Preventive meintenance is a factory recommended procedure designed to reduce the
likelihood of electromechanical failures. Failure 1o perform preventive maintenance may
reduce the long-term reliadility of cenain nstruments and systems. Two preventative
maintenances (PMs) per year are recommended, the Major PM Service will be performed
annually with an Interim PM performed & months after the Major PM.

Rewigion: 400, issuedl August 2022
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Agitunt GEMS Preventive Manienanes Checklis)

. To access the Agilent Resource Center web page, visit yen
- The following information topics are available:

Sarnple 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 hnd in-depth documents and videos relevant to Agilent
technologies, Visit |

= Videos about specific preparation requirements for yo.n ms!mrnem can be Found by
searching the Agilent YouTube channel at | ! ]

+ Meed to place a service call? -

Service

» Contact the customer and ensure that all necessary supplies are available before the
preventive mainlenances visit

+ Only select those pages that relate to the system or module being serviced.
« Complete empty fields with the relevant information
« Complete the relevant checkboxes in the checklist using erther a “X” o tick mark *v"

= Check “Service not applicable” check boxes to ndicate services/tasks not deliverad, as
appropriate.

+ Complete the Preventive Maintenance services in the most logical order relevant to the
Individual system service in the order of the tasks listed

= Complete the Service Review section together with the custarner
« Complete the fields for page numbers 2t the foot of each selected page

«  Addrelevant page numiers 1o selected pages and complete the total number of pages field in
the Service Verification section

+ Complete Signature Page and attach Sonature Page to Service Order

Revigon A3 issued Avgust 2022

DE Mumber DE0364283 Page 3ol 10 ) Ag“eﬂt

T Aglent Technologes, nc 2021

wnmslumugy

Agilent GOMSE Prevent e Manteaance Checklist

Instrument Maintenance

Select th propriate service to be perf

i
OO Interim Preventive Maintenance (when available, is typically & months or at the request of the

u/;usmrner)
A Major Preventive Maintenance (Yearly)
Ol Enhanced Preventive Maintenance (when available, is provided "as needed’

ormnation

System |

[J Check this box if an instrument configuration report is attached instead of compieting the
table.

Instrument System Name and ID

Instrument System Site and Location UNE ; Fraw?‘k ol

Llst System Cnm_chem_l;dum Numbers us: t.he Serlal Numbers of ea;h_r.‘,ompunenl 3 tl
- G20176 UStaIsmoto '

?

1

9

[

7

a

3
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Agllent GEMS Prevemve Misnignance Checklst

From teaight 1 Dutcnnes

- Agilent
Agiler! GCMS Praventive Maintenance Checkist I -
Imporiant notice for custom
e gt
The should I the following before the Support Provider arrives on site:
Preparation a’/Perform an autotune and retain the printed tune report just prior to the start of the PM to verify
performance of the equipment
3 Discuss any specific issues with the customer before starting
[ Review the instrument Ioghook for recarded problems and comments Mala: 1is 1nhave the runthe and.tune eval prior o,
o B g the PM and then start the vent cycle so that the instrument will be ready for the service
BT Save instrument control settings before starting the procedure. representative.
& Perform a general inspection of the system for cleanliness
& Check for proper installation of parts, assemblies, sensors ele T ol
; Definition of the Task ment
B/Check systemn for required installation of components and implemeritation of Secvice Motes
Check for required firmware updates and verify with customers if they would like them Task Recommended o
installed. Firmware update{s) are strongly recommeanded.
Yes Nao Interim  Majar As
Siict fias Sikilitias o Yes selected means that the task was done or
ustomer Responsibilii the part was required
Custorners should ensure that all necessary operating supplies, consumables, and usage- v m’;siﬁc::';r;‘g,apfu::z;he foshinaz ol daom of
dependent items such as gases, vials, syringes, calibrant solution and solvents required for 3 -
successful preventive maintenance are available, A cuslorrer representative should be available v Interim selacled means thal Ihis Lask is
while the preventive maintenarice is being performed. esameTeniet 6 e ne AmaniiT enas
v Major selected means that 1his lask is

recammended 1o be done yearly, if 1he cuslomes
would like a serwce 1o be done al the &-manth
interval then the service could be purchased

v Asneeded selecled means thal the fask was done
or |he parl was used as needed. For example,
there could be lwo Lypes of Tillers that could be
used and this was the one sefecled.

L 0z Aan st -
nsumn: m:Irsl;‘lmcs-;'z;::WSl Fage Fat 10 ; Ag 1 Iel'lt
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Agient GCME Preventive Maintenance Chesklis!

Agilent
Agilent GEMS Preventive Maintenance Che -
@wo @8 @ Check for evidence of oi leakage  Gheck pump gasked for leskage.
T e v
g0 &7 B Dramn and replace mechanical pump ol
O @ B B Repiace Ol M Filler 1] applicable.
H H = e PR
Preventive Maintenance Procedures 6 B @ Tiaciss wilh CusibimcT The need for e Teguent ol changes 1 he ol & dity
o @ @ Dot use mil iliers wih Chemical lomzalon
[ Service Not Applicable T B @ &  |Peiform ant-suckoack vaie (681 POwer On unlil Si0¢ piRle & held closed, power off and |
check thal side plale halds closed. Visually coalin

Interim / Major § Mainign

Ves/No InterimMajar | Description |l‘\h??rim / Major Prevent
[= I = - Perform goneral Inspechion of systen 1o ceanliness - Diaphragm
oo @& @& Luscuss any pioblers the customer is having with e mstrument E/Service Mot Applicable
D" (=] i) [E] Rewvew cusiomer mainienznce reeedds and exclude manienance on recently seraced ilems YesMo O O |—|’f¥' Mechanical vacuum pumps - Diaphragm
a5 N T R o
T B @ 8 |Check o evidence of poor vacuum - Tutbo fower demand, poor manid vacuam ete |
Interim / Majar F O O @ &  |Clewar low palts ol dust
0 Service Not Applicable = El =] [E] =] I vacuum is poor, then replace 1he diaphragm purmp ]
oo &8 &8 Perform ani-suckback valve 1es]. Fower o uniil side plate is held ciosed, power off and
System Checks L check that side plate holds cosed
Y}sto Interim/Malor |Description
I O @ B [Venify that calibration peaks were seen prior to starting the PM Interim 1 2l vacuum pumps
@8 @ @ [vemmemsiument - Seroll
a =] [ Inspect varuwm hoses, purmp, exhaus] lubing, and power cords for exessive woar m/ )
o = 2 Visually mespect cahbant levels 1 TA PR (1 AL, 130 (1 ape), Fenl i avatanls Service Not Applicable
) o a8 & Look Tor by obwious exlernal damesge o problems. YesfNo O O Dry Mechanical vacuum pumps - Scrall
00 B8 @& Gl air smlakiz). Cosmene coverls] may noed fo be removed. Yes/Ne imerim/Major |Description
oo =B @ werify ystem line vollage mests insirument speciications Yes 8] Mo O oo & @ Repiace the 11ps Seal an the I0P pump,
O 0O B B [Forydoiner sysiems. verily cusiomer s running hydrogen: Yes O Ma O O @ @ |Check for endence of poos vaGuurm — TUIH0 poWET DEmand, poor manifald vacurm, el
oo B B Replace the Exhewst Filter if required.
oo B @ Tiacuss wilh Cuslomer [he need for more frequent changes, il naeded
Interim ¢ Maji rEntive M YEAEElS L MMPs OO0 @ @ Inform cusiomaern that pump ges ballast should be sstalled all the time.
1 Service Not Applicable | = =] = [=] :;t’:m::‘:ld?c'lﬁf:o‘;;:fl:i:d Pt e antif side plate i neld closed, power ol and
Yes/No d/D Wet Mechanical vacuum purmps

Rewzion A 03, Issued August 2022
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Agilent
Agilert GCMS Preventive Mismienances Chockfst

Interim / Major Fraventivi

ing System and Filters

1 Sesvice Not Applicable

Cleaning System and Filters
Yes/No Interim/Major | Deseription
Fang
ﬁ/D 2 = | Bemcwe duat from fans ard vent covers
BOo B @ Wienify Lans ane [unctional are [hel Ihere s erough spsce argund 1ho
sngtrurmen for proper cooling

Source gleaning (all sources except |iydrolsert)

IF [ T = BT | Oipent analyzes and rermove |he souce,
g O O =@ Cisassemble, Clean, Re-assemile souce
o o @ | sl source and close anatyzor
Hydroinert Souine
o® 0O 0O Sourco NOT to be abrasvely cleaned. b ceaning requined al PM. 12
in e is obgervad, 1o | he custarnes that
laaemants, msulaloss (repeller and sns slack), exiracton kens, and repelles kns
M@y need 10 be roplaced o resione perlormance. Hydrodnen Source shoukd
il e un with helium carrer
Fillers

P’ O [n] [=] Raplace RMSH-2 |l gas filtes - i applicable.

bpE o B Replace RMSN. 2 Nitregen gas filten - T apphcatile

A O O 8 Replace RMEHY 2 Hydrogen gas liller — il apolicable.

s

Oog O ® CPRI7OBE - Gas Clean Carrier Gas Xit for 7880 for Mitrogen or Helium,
| Bracke, Mounl and Filler — Jf applicabie.

O@F O @ CPYTA7A ~ Gas Clean Filien Kil GLAAS 187, Moot and Filler - il zppicable.

e
Td O & CPTAATE - an Filter, Replacernant Filler — if applicabie;
L oo
ll:! g O & 5190-90/7 - Methane Gas Filler - i appiicable

Interim / Major Preve

em Pest Check

[ Service Mot Applicable

Rewisan &03 Issued August 2022
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Agiant GCMS Preventive Maintenance Chocklist

Service Review

D/Attach available repons/printouts of all tests to this documentation
Record the Preventive Maintenance service activity in the customer's records/logbook

[ Record the PM event in the Smart Alerts Ingbook, if applicable.
Update/reset instrument maintenance couniers as appropriate.

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

|7( Review this service, parts replaced, and 1est results obtained with the customer,

If the instrument firmware was updated, record the details of the change in the Service
Engineer's Commenis box. Systems ina compliant environment may need additional
d docurnentation

Complete Signature Page and attach Signalure Page to Service Order.

Test Results

I Test Description Expected Test Result Actual Test Result J

Rewsion A0, issied Augus! 2022
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Agilent GCMS Preventive Mainlenance Checklist

s Outeones.

| System posi-check
Yes/Mo Interim/Major |Description

TE @ |Pump system Back down Wil unili Sysiom Slabily has becn s, o

Werily systemn vacuum reading(s} wa |ho gauge conlroler

Leak Check

Verily Systérm an manusl Line

Compare againg| prewsous une fila report(s)

Change to Tune and verily thal all termperatures, pressures, and gas fiows reach mathod sel |
s

Check manually inat you have cahbrarion peaks

B &8 5 @ @ &
B &8 8 4 = =5

ElAudoiune Perlormed

Guidanca: If 1ha Ph Service & performed peor to a qualilcaton serace, Then use 1he quaniicalion procedure 25 a gusde
Tor final instrumen setup and cheskoul.

Revison AD3, lssued August 2022
283

D Mumber DETI0A4 P 1of 19 e i
ang.ﬂu Technaloges. inc. 2021 e el Agllent

wnmslumugy

sgilent GOMS Preventive Maintenanca Checklis!

Consumed PM Parts
Common MS Filters and Seals - 5973/5975/5977/7000/7010/7200/7250 Series

As
(Pan Description Part Number  Interim Majar Needed }

5 s -
Helium gas filter - if required HMSH-2
Nitrogen gas filter - i requared RMEN2 -
Big Universal Trap, 1/8° fillings. Hydrogen, il RIS -] ¥ -
requirad
(Gas Clean Carrler Gas Kit for 78%0 for Wilrogen of i1 gad - 7
Helium, Bracket, Mount and Féter - if required
Gag Clean Fiter il GRS 1/8 in [complele CP179T4 W o
replacement kit) - if requirad
Gas Clean GSMS Filker - if required CP179T3 ’ v
orermical lonization Gas Purifier (G sysiems) - il 51909077 ¥ .
required
Agilent AVF Platinum, 1 guard 5101-5851 L L4

Gas filters need to be changed only it required

WS Maintenance Supplies for 5973/5975/5977 Series

N As
Larl Description Part Number Interim Major Heeded
Diffussan purnp e {Giffugion Pump Models) {:Jﬂ(}-DBDG Ty v v v
IDP-3 Tip Seal Replacemant Kil (I0P-3 by Pump GIOTT-ETINE - L4 ¢
Mobes)
I0P-3 Tip Seal Replacement Kil {no tools - C50 51909567 v Ll "
PN
1DP-3 Tip Seal Replacement Kit (no oo - VED s " b ’
PN}
Filter element for IDP-3 :E PLSLRFILTER G f ”
i ”

0542 i Mist Eliminator 304G & 3/8 SA0FT0ES5L + o
Exhaisst oil mist Irap (Iheead) Edwards/Plailler GI0R9-40039 ¥ ¥ o

o«
Repelier Insulalon G109%- 20033

v
Lans stack insulaioe G3R70-20530

v
Lens insulator for Extractar (1ing msulator) GIRTN-20445

«
Hydreiner] Exiractar lens {3 GT07E-70909

; p &

Hydroinert Repsilen GI078-20802

Revigon A0, ssued August 2022
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Agilent
Agilent GCME Preventive Maintenanse Chipidis) 2
Fanti Bl
MS Maintenance Supplies for 7000/7010 Series
As
Part Description Part Number  Interim Major Neaded
Nitrogen gas filler RMASH-2 - v
IDP-10 Tip Seal Replacernent Kit (10010 Dry Seroll o -
Pump Models } GIOREGN ¥
E:;U Ty Sead Replacernant Kil [notocls - VRO XIHOT B 7000 < o
il M5t Filler RV GEEO0-BO04Y v v
Fifer elerment for the 10610 SEFLSARLTER v v
Repelier insulato: G069 20733 L
Lens stack insulalar GIAV0 20530 -
Leens insulator Tor Extracton (ring insulalon G3A/ 20445 v
Hydralnen Extracior lens (Bmm) GPOTH-H &
Hydrolnest Repetier GANTB-0R0T “
MS Maintenance Supplies for 7200/7250 Series
Az
Part Description Part Number Interim Major MNeeded
Nitrogen gas liter - if required AMSN2 ¥ L
RIS Probe Mainterance Kil (7200 Series anly) G700 67023 L4 ¥
DS207 il Mist Eliminzlar RABOT-& T L4 *
IDP-15 Tip Seal Replacement kil {I0P-15 Oy Pump  GOAGE-BUOA v i
Models)
IP-15 Tip Seal Repiacament Kil (oo tools - VPO REPYSLAEIL |1 v .
RN} 1
Filter element, for SH10/SH 11240015 exhinrst (109920133 s B
silences
DE3/8 MAG. PLUG AND GASHL T G805 L L4
MS Maintenance Supplies for JetClean
As
Part Description Part Number  Interim Major Neaded
Big Universal Trap, 178" ilngs, Hydrogen, i RMSHY 2 o i
required
Revisiom A3, Issuad August 2032 -
DE Number DETS964263 Page 140f 19 % Agllent
€ Aglem Tachnalogies, ine 2021 v
enasluniugy

Agllent GOMS Preventive Maintenance Checkist

ME Maintenance Supplies for 7000/7010 Series

Agilent

Part Description Part Number

Cl Interdace tip seal - 7000 G1995%-60412 -

Cl interlace tip geal - 3013'_ T G002 BaTz _-/_

Clinerlace g saal (lip ow',;p Gas@néaz o

Cl Intertace lip seal spring (spiing anly] 5199920023 {

Repellet insulatar - 7000 GAOGO-20T 33 Oiy 7 I

Leris insulatorhalder (1415} _L.:.-’LILI? A4 L4
Tng heates/sensor assermbily (HES) GAOZ R0 b
_E.éfamu: insudator for Extracior (HES) G2 20064 o

Transterdine Tip Cap Threaded GERTO-I0547 v

Transier-Line Tip Base, Thieaded GIBTD-20548 v

Lens alack ingulatod GEETD-20530 ¥

Leng insulalor for Extracion (fing nsalaion) C‘.!BJOQ_OM'J Ui
?ﬁyUl‘Oll\e.rl Exlractor lens (Ymm) GIUTE-200049 v
_wwd‘r;mn Fepeiler GIUTER0902 v
MS Maintenance Supplies for 7200 Series

As

Part Description Fart Number Interim  Major Needed

Exiraclor Léns Insulator GPO0S 20733 o

It Focus Insulstor GPO05-20447 <

Ring Healar/Senaor Assernbly GO0560110 I

0 Kfer Tip /00520542 .

RIS Xfer Tip Spring GFO0G-20024 ¥
M5 Maintenance Supplies for 7250 Series

As J

Part Description Part Number Interim  Major Needed

Lens insulaiodholder (1465) GTUUE-20074 v

Ring hester/sensor assermbly (HES) GIO2-B0043 Ed

Ceramic insulator fof Exiracion (HES) GP0G2-20064 o

Transfer-Line Tip Cap, Threaded G3F70-20647 ¢
e bage ot 19 . Agilent

@ Agilent Techralages. inc. 2021

enenslumugu

Agitent GOMS Preventive Maimenance Chackhst

Consumed Parts Reference

(Purchased by customer, not included 3

~ Agilent
(rosslab

T Imeght i Dictunises

part of PM)

MSD Mail Supplies 5973/5975/5977/7000/7010,7200/7250 Series
As —|
Part Description Part Number  Interim Majar Meeded
El High Temperature Filamenls G7005-60061 -
Oiy?
HESEl Filamenis G002 6DDD"_ L4
LE-Ed Filaments GIBE0-60021 v
Cl High Temperature Filament - all MS0s GRONG-60072 L
FETRA GCMS Tuming Standard calibrant | OEIE0ST -
PEDTDcaibiant ML B B500-8510 4
PFET. IRM calibranl for GC QTOF D5 mL jﬂﬂ-n.‘m o
MSD Maintenance Supplies 3973/5975/5977 Series
As
Part Description Part Number  Interim Major Needed
€1 Interface lip seal (1ip and apring comba) (1999 60472 o v
ChImerface tp seal {tip only) GaBTN-20542 4
Cl Interface Hip seal spoing [spong anly) GHIG0-200G20
Repeller insulator 6109920133 "
Oty 2
Lens insulator/holder (HES) GAO02-20074 o
Ring heater/sensor assembly (HES) GTO0P-G0043 -
Caramic insulator for Extractor (HES) GROU 20064 W
Transfer Ling Tip Cap, Threaded G3R/0- 20547 <
Transfer-Ling Tip Base, Threaded G3870-20548 L4
Lens stack insulator 53;8}0-2_053.3 o b4
Lens insulator for Extracioe {ring Insulalor) GIETO-20445 ¢
Hydsalnert Extracion lens (9mm} G7078-20304 ¥
“Hydrolnert Repelier 7078 20902 -
Rewigon A DD, ssued August 2022 i Ag“ent
DE Humber DETH64283 Page150f1
& Agient Technoiogies, Inc. 2021
v
nmsluaugy
Agilent GEMS Preventive Mantenance Checklist
l as
Part Description Part Number Interim  Major Needed
Trangler-Line Tip Base, Theeaded 6337020548 s
El Extratior Transler Ty GIETO-20542 v
CI Tip Compression Sprng 6195420023 o
MS Maimtenance Supplies for Intuvo 9000 MS Series
s
Part Description Part Number Interim  Major Needed
Swaged MS Tail - Patkagid (4500-60009 {
Swagad WS Tall (HES) - Packaged GASH0-H010% -
Commaon MS Maintenance Supplies
I As |
Pari Description Part Number Interim  Major Needed
Abasive paper, 30 um - 5061 5896 v
Alumin povedee 393706201 ) v
Clathe, clean (pky of 15 O59B0-H0051 v
Cloths, cleening (pkg o 300} 9310-4_8‘28 o
Cotton Swaks (pkg of 100) SLIHL]-S;WD - 4
Gloves, cean, large: o HEA0-0030 .
Gloves, clean, small BeS0-009 L8
Revigon A 03 Issued: August 2022
DE Mumber DETO064263 Page 17 af 19
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Agilent 7697 A Hea
Signature Page Preventive Mainter

Service Engin

If there are any specific points you wish to note as part of performing the service review o
other itemns of interest for the customer, please write in this box

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

Delivered by highly trained and certified service enginesrs uging genuing 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 a5 a guide for cornpleting the preventive maintenance tasks, A signed copy
of this checklist is provided for your records.

Service Verification

Service Reguest Number; 60[‘(}0 iU}:ﬂ/ Lizle of Service Campletian 'Zq- AP’ i)
Service Engineer Mame %1/‘ N Customer Namea:
Service Engineer Signature: latal numbes of pages in this document
Revision 1.00, Issued Saruary 2022
Agile Docment Number S-AZ004403 o’ -
O i O 4168749 Agilent
& Agitent Technologes, ine 2027 .
Revsion: A03. Issuett August 2072
DE Musmier DEFSOE4283 Page 1Bl 19 Agllel’lt
© Agilert Techrologies, inc 2021 1‘;
mnms‘lumuqu enmsluaugy

Agilen 7647 Headspace Sampler pru Checklist - Stndurd

Agilant

Agient 76974 Headspece Sampler Preventve Maintenance Checklist - Standard 3

Important Customer Web L

+ Tosccess Agilent University, visi e a tofearn about
training options, which include online, classroom and onsite defl\'EI')' A training specialist can
]n‘roducﬁon work directly with you to help determine your best options.

» Toaccess the Agilent Resource Center web page, visit
} Tha following information lopics are avallable

Customer Information
Sample Prep and Containment
+ Customers should provide all necessary operating supplies upon request of the angineer
; ) Chemical Standards
* Acustomer representative should be available to the engineer while perfarming the preventive
maintenance procedures  Customers are responsible for reqular maintenance and are Analysis
encouraged to ohserve the service representative,

Service and Support
= Any pans notincluded in the Pans Lists section of this document are not part of the o

recommended Preventive Maintenance sarvica nor are they included in the price of this Application Workflows
Service.

» If asystem requires the use of extra or special procedures and/or parts for the maintenance » The Agilent Community is an excellent place to get answers, collaborate waith others about
service, then these must be ordered separately and charged as a repair, which may incur applications and Agilent progucts, and find in-depth documents and wideos relevant to Agilent
additional costs. techrologies. Visit 111 TR Bl Bl

» Videos about specific preparation requirements for your ms]rumenl can be Found by
searching the Agilent YouTube channel at larit

» Meed to place a service call?

Reviszon 1 issued: January 2022
Augike Decumen N S0-a7 004300 page_od _ - =
OF rursher DE141 58749 o Ag 1 Ient

& Aglert Techaoingies, Inc 2022

Revisan 1, Issued Jatuary 20
Agile Document Number: S0-AZ004403 page ol _
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-, Agilent
Agient 76374} Samgpier ] e Checkiis) - Standard L DRSE

aghit 1 Chimc e

Service Engineer's Responsibilities

«  Contact the customer and ensure that all necessary supplies are available before the
preventive maintenance visi,

*»  Only select those pages that relate 1o the system or module being serviced.
+ Complete empty fields with the relevant information
+  Complete the relevant checkboxes in the checklist using either a *X” or tick mark "v",

+ Check “Service not applicable” check boses (o ndicate services/tasks not delivered, as
appropriate.

= Complete the Preventive Maintenance services in the mast logical order relevant 1o the
individual system service in the order of the tasks listed

= Complete the Service Review section together with the customer.
= Complete the fields for page numbers at the foot of each selected page

*  Add relevant page numbers (o selected pages and complate the total number of pages field in
the Service Completion section

+ Itisimportant o consult with the customer prior 1o & PM to determine which parts are
ingtalled in the instrument 1o decide of individual components need to be purchased rather
than the 76974 Standard PM Kit. The 76974 Standard PM Kit contents are based off of the
contents of the orgingl shipment. Different types of deactivated treatment for the sample
probe and sample loop, different sample Inop sizes, and transfer line sizes may require for
indridual pans 1o be ordered to perform the PM procedure If different parts are reguired,
reference the Agilent supplies catalog for part nurmbers

+  Ask the customer to sign the Service Verifi section including the s and your
signature.

Revigion 1, Issuett. Jaruary 2022 L

Agile Docurment Mumber S0-AZ004403 nege_ of _ t =

DE number DE 14156749 * lAglIeﬂt
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Agilent TAATA + pEcE Sampler Preventive Checklist - Standard L

Traei il 10 Chmcsstie

Preparation

@ Discuss any specific 1ssues with the customer before starting.

[ Review the instrument logbook for recorded problems and cormments.

(A" Save instrument cantral settings before starting the procedure,

@ Perform 3 general inspection of the system for cleanliness,

[ Check for proper installation of parts, assemblies, sensars ete.

@ Chack system for required installation of compaonents and implementation of Service Notes

Check for required firmware updates and verify with customers if they would like them
installed. Firmware update(s) are strongly recormmended.

Rewizion 1, lssued Jsrusary 7177

Aigle Tipcument Mumber: S0-AZ004409 page_ of
CE rumber DE14155730
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Agilent 76574 Headspace Sampler Prevent ve Maistanance Checklis) - Standusd

Instrument Maintenance

ormed

Select the appropriate service to Le

1 Interim Preventive Maintenance (when available, is typically & months or at the request of the
customer)

J."J/Major Preventive Maintenance (Yearly)
01 Enhanced Preventive Maintenance {when available, is provided “As neaded”)

Systern Information

L1 Check this box if an instrument configuration repart is attached inslead of completing the
1able.

Instrument System Name and 1D |

Instrument System Site and Location | UKE ; %Lhu

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

3 Glbsra- oy ) SN0 %

Revion: 1, Issied. Janudry 2022

Agie Decurment Numer: S0-A7004405 page_of _ tpiy® =
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Agilent 76374 ¢

pace Samiler Preventiva Checktst - Standard OSSLHb

Tiéon Irsgh 1t

Preventive Maintenance Procedures
O Service Not Applicable
Inspect and Clean Samipler

[l Service Not Applicable
lﬁ If a tray is part of the system, remave the tray and peumatics to allow for access to the oven

If & tray is part of the system, check that the shutter sensar is ot dusty, IF it is, use air duster
o remove the dust.

Check for any debris in the carousel and clean if necessary,
'7/ If & tray is part of the syster reinstall the tray and pneumatics unit.
[ Remove the front panel of the instrumen

A Check the carousel Belt for wear. IF it is worn, consull with the customer to determine if it
should be replaced:

Use a dry, clean clath 1o wipe the lifter rod(s) clean. Do not apply any lubricant.
1 Wacuumn the inside of the unit
r.d Reinstall the front panel of the Ingtrument,

Using the Manual Operations function under the Service Mode Key on the instrument keypad,

confirm that the following components work:
o Tray Lifter (If applicable)
o Sampler Lifter
o Carousel Mator
o Shutter Mator (If applicable)

Pneumatic Componems

[0 Service Not Applicable

A" Remove the sample probe.

[ Rermave the sample loop.

[&" Install the new sample loop.

J},}/Inslal-' the new sampie probe

2 Remove the fused silica transfer line.
Special note. If 00 will be performed after the P, remove the fused silica transfer line and
do net reinstall it until the transter line measurement is taken for the OR procedure,

D/Reinstall the fused silica transfer ling

Hevision 1 tssired. January 2022
Aqile Document Murmber S0-A2004403 paga_ ol _
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Agilent TER7A Hesdspace Semple Preveritive Maintenance Checklist - Standard

D/Use Service Reminders under the Service Mode Key on the instrument keypad to run the
instrument restriction and leak test, Verify that it passes (make a note beiow the tests results
table) If it fails, consult the customer for repair optians.

Tray Components

1 Service Not Applicable
21 Check for any debris in thie sample trays and clean if necessary

@ Check that the tray gantry rod is clean. If it iz dirty or dusty, wipe it clean with-a dry cioth. Do
not apply any kind of iubrication

f Check that the sensors are not dusty, If they are, use air dusters to remaove the dust

[ Check the tray belts for any wear. If they are worn; consult with the customer to determine if
they should be replaced

27 Verify the three LED's for the tray racks light up when the trays are installed.
Run the tray calibration
[ Reset the counter {pressing the OFF key) of the tray calibration

Redmon: T, issued: January 2022

Agie Document Number. 50-7004400 page_af _ * -
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@ Agilent Technologies, Inc 2022
wenenslamugy
- Agilent |

Agilent 75574 1 Sampler Frave i Cherkiist - Standard LD

7697 A Headspace

Praduct or Model# Quantity

Part Description Part Number where uzed consumed
THTA Standard PM ki ¢ GA456-67011 FEOTA HE Sampler 1
i} ) o OGS4 HE Sampler 1{Optional not

Ferrule Flexi Ineri 0 53 mm Col 1047 8FS G3188-27503 AND GI5204 madule incluged in BN K
' Part numbers and descriptions for the kit conten
[Pan Description Part Number Quanti

Sample Probe GA556-53875 1

Sample Loop (TmL} GAS56-80106 1

Thermal Gap Ensulation Foarm GALI0 00610 1

JB97A Fused STica and FroStes Kit GAY0E-a1001 1

Pobyimide, Valcon Farrule, 5 pack 002555 L

Mut and reducing union for 6 port valve transfer line connection 01002594 1

Lerr, diriect, 2rmim 10, deactivated STATRETR 1

Revision 1. 1ssued January 2022
Agile Docurment Number SD-AZH0A803 page_af _

DE numiber DE14156749 i x : ' lAgiIe“t
1 Technal 5, Inc. 2(
e wnensluniugu

. Agilent

Agilent 76974 Headspace Sampler Prevenive Mainterance Checkist - Standard

Restore Instrument

O Service Not Applicable.

&~ Connect the headspace transfer line if it has not been already reconnected
& Return instrument 1o nitial condition.

[ Perform system checkout procedure or test

Guidance
If the PM service is performed prior 1o a qualification service, then use the qualification
procedure as a guide for final instrument set up and checkout,

Service Review

I]/ Attach available reponts/printouts of all jests 1o 1his documentation

I Record the Preventive Maintenance servica activily in the customer's recordstiogbook

I?( Record the PM event in the Smart Alerts Ingbook, if applicable

IJ Update/reset instrument maintenance counters as appropriate

& Affix the PM sticker to the system or instrurment loghonk based on the customer's request.
Complete the Service Enginger Cormments section if there are additional commenis
Review this service, parts replaced, and tes| results obtained wilk the customer,

Iflhg instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systemsina compliant environment may need additional
{ documentation

Complete the Signature Page with both Service E gi and C:

TEO7A Headspace

Test Deseription Expected Test Result Actual Test Result

Tezy Calibeation Pass ﬁm

Leak Test Pass ﬁ 9
Chemical Checkout Test

Resion: 1, tssied Jaruary 2072

Agile Document Mimber: SD.AT004403 page_ ol _
DE Auribier. DEV4158740

& Agident Technologies, Ine. 2022
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Agilent 76574 | Sampler Pre Checkbist - Standprd 0S50 b

4 Ui 1 ez

Signature Page

Service Engineer Comimae

If there are any specific points you wish 1o note as part of performing the instaliation or other
items of interest for the customer, please write in this box

Service Verification
Servoe Request humber. 5O §019 1952 Daie Service Completed:  2F prpt 023
Hervice Figiness Name 5\-\]""\"’]‘ N Cuglanmer Name

Sarvice Engineer Sighalure: %,/\, “ * Cuslomer Signaluie:

Tetal number of pages in this document

Revisiom 1. I5sued: Jamary 2022
Agile Docurrent Murbar: 5047004405 page_af _ g a.
DE nurrber DE 14158749 Agl]eﬂt

© Aglert Techralogies. inc 2027
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Certificate of System Qualification Satpoint Status: |Pass ) |
GC-0Q Satpaint
Inket Prassure; 250 psi
System ID: UAE.TOX.007_CN11021007 Accuracy:
rganization Name: United Analyst and Engineanng Consultant Co,, Lid, Agiient Recommended:
Organization Location: 3 Soi Udomsuk 41, Sukhismvit Raad, Bangehak, Phrekhanong. Bangkok 10280
Overall Inlet Presaure Accuracy Test Status
R :
Date: Fabruary 23, 20233 1915 PM ' . R . -
EQP Nama: AgllentRecommendad
Detector Flow Acc
EQP Reviskn GC0251 or Flow Aecuracy
Ovarall Cussficabon Stahia: Paisi PR e e o e e S S R i
e
System Inspection and Basic Safety and Operation
Setpoint Status: T B
Marme: 7830 = T
Flow Type:
Sstpoint St Finan Seipoint Measured Flaw: mbimin
Overall System Ingpection and Basic Safety and Operation Test Status i i - :mLJmln ST e
Pass Agilent Recommended: = | % selpoint {25 milimin }
Limit |s parcentage of satpaint or 0.5 méminute, whichaver is largest e
Intet Prassure Decay
Ovarall Detector Flow Accuracy Test Status.
Name: 7890 |Pasa T ]
Front 55L
Detector Flow Accuracy
Setpoint Status: Pass
Pressure 250 psi Name: o0 - I T
Pressure Ghange: 01 psi 15 minutes Bk W
Agilent Recommended: >= 20 and <= 05 Sotpoint & . e S S
Overall Inlet Pressure Decay Test Status Flow Type: Fusl
Pass Sefpoint 300 302 mimin
Accuracy:
kR renanms Mpuracy Pgilent Recommendad: = {30 |mimin )
: 7880 Limit is percentage of setpaint or 0.5 méminuts, ml?\m is largest.
Frant 85L
Date: February 23, 2023 3:19:15 PM . Date: Fetruary 23, 2023 3:19:15 PM .
Srfteca UAE TOK.07_GK11021007 lﬂﬂﬂ'ﬁumﬂqu System 10z UAE TOX.007_CNH 1621007 l.anm‘i‘lumuqu
Page 121 Fagz /2l
£ 2022 by Agllort Technalagies Agllent GrossLab Eompliance Services 2024 by Agliont Techmologa Agilent CrossLab Compliance Services
Setpoint States: Pass Satpoint Status: iI"n.l o S . -
: b R g i
Flow Type Dudizer Lone; i A
- SetpointiActual
Setpoint 4000 mLimin Mezsured Flaw: 3896 miLimin K ey
Temperature: |00 11006 “c
Accuracy 104 mlimin = SR R
Agilent Recammended <= 100 % setpoint [ 400 mimin e B i
ilent Reca : lem |0 | int i 3.7 “c
Limit is percantage of eatpaint or &5 miminute, whichever is largest Al ey ’ | Keznipointin K ¢ | % s !
<= 10 % setpaint in K (a7 c o)
Satrolnt Atasia; ot Overall GC Oven Temperature Accuracy Test Status
Flow Type Makaup :P:“‘ ) )
Setpoint 250 mLimin Measurad Flow 249 mLimin
O
Accuracy: o1 mLimin GC Oven Temperature Stability
Agllent Recommended = oo % sefpoint [ 25 mémin ) Name: 7890 SR
Limit is of setgaint ar 0.5 mil b |5 largast T = — == = =
Satpoint Status: |Pass |
Averag:
Overall Detector Flow Accuracy Test Status Sulpol.MI .._a_.. i
Temperature: ooo 1007833 °C
Pase L=
Stability: ; [
BGE Oven Tomperature Accuracy Agilent Recommended:
Mama TBSQ
Setpoint Status: Pass
Zone. Cven
SeipsintiActual Snouting Run
Temprawiny 2300 200 e Tested Gombination Fromt ssL I Front UEGD
Acsutacy 0.0 -
Apilent Recommendad: 1.0 % gatpaint In K { 50 - R | Name:
10 % setpaint in K { 50 ‘c - P =
Satpoint Status: Completed
Injection Volume on Calumn: 10 uk
Overall Scouting Run Status
[Completed o ) -
Noise and Drift
Tested Combination1 Frant S5L I From UECD
Date: February 23, 2023 31515 PM . .
3 Date: Febnsary 23, 2023 31915 PM
Byeram s UAE TOX007_CN11EZ1007 Wﬂmﬂ”m"ﬂ" System ID: UAE TOX007_CN1021007 l.aﬂ?l']‘i‘lllmthu
Page3/21
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Agllent Crosslab Compllance Services

HName TESO
Setpoint Status: Pass
Bas= Signal 212 Hz

ASTM Naisa Dorify

Hz Hz/Hr

1.24 1332
Agilent Recommended <= 300 == 1500
Status Pass Pass
Overall Noise and Drift Test Status
Pass
Infection Precision
Testad Combination? Frant 5L ! Front UECD
Name: TEBIB
Setpoint Status: Pasa
Injectian Valume on Column 1.0 ul
Area RED 238 % Ratantion Time RSD: 0.03 %
Agilent Recammendad = app e 100
Overall Injection Precision Test Status
Pass
Tested Combination Front S5L ! Frant UECD

Injection Tower
Name: 7830
Setpoint Status: Pass
Signal o Noise 4533
Agiant Recommanded = 1500
Date: Fatnuary 23, 2023.3:18,15 PM .
Systam iD: UAE TOX.00T_CN1 1021007 Lﬂﬂﬂ']i‘h]muqu
Page /21
12022 by Agilent Technologles Agitent CrossLab Compliance Services
Selpoint Status: Pass
Injectan Volume on Column; 10 uL
Araa R5D: 057 % Fetention Time RS0 074 %
Agilant Recommended. &= 3.00 b 1.00
Overall Injection Precision Teat Status
Pass
Signal to Noise
Tested Combinaton2 Frant 5L / Back FiD
Injection Tower
Name: 7890
Setpoint Status: Pass
Signal 1o Noise: 1173500
Agilent Recommended: == 300000
Overall Signal to Noise Test Status
Pass
Date: Fabruary 23, 2023 3:18:16 PM .
System ID: UAE.TOX.007_CK11021007 Lﬂﬂﬂ']i‘hjmuqu
Page 7/21

@ 2022 by Agilent Technologles

Overall Signal to Noise Test Status
|Pass |

Agllont CrossLab Compliance Services

Scouting Run

Tested Combination2 Front SEL I Back
Injection Towear

Harre. | 76838

Setpoint Status: |Complated

Injesction Valume n Calumn: 1.0 T

Overall Scouting Run Status
:c‘:émpl-ate-u et

FID

Motse and Drift

Tested Combination2 Frant 85L I Back
Narma: TES0

Setpoint Status:

Basa Signal:

Agilent Recommended.
Status:

Ovarall Noise and Drift Test Status

FID

|Pass ' |
Injection Precision
Tested Combination2 Front S50 / Back FiD
Name: {76838
Date: Feti 23. 2023 31815 PM '
: nuary Aty
e useToNa catiezor enanslumunu
Paga )21
£ 2022 by Agllent Technalogies Agilent ErossLab Compliance Services
Instrument Details
Purpose
This secticn describes the as found system configuration,
Details
System
Systam 1D UAE. TOX.DO7_CN11021007
Manuiachirer Agilent Technodogies
Hame TEOD
Flow Data Input Manual Data

Temperature Data Input

Manual Data or Othar Data Logging

Tested Combinationt
Injection Technique Ijection Tewer
Inlet Front
Detactor Front
LTM Included? No
Tested Combination?
Injection Technique Injection Tower
Intet Front
Datactar Back
LTM Included? No
Sampler 1
Manufacturer Agilent Technalogies
Type Injection Tawar
MNarns TEB3B
Madal Humbar G2a13A
Serial Number CN28148438
Firmware Revision Ad1.02
Usage Sampls Injaction
Lecatan Front
Syringe Yolume (uL) 10
Date: February 23, 2023 3:18:15 PM '
System ID: UAE TOX.007_CN11021007 lﬁﬂa']‘i‘lllﬂ‘wﬂll

Paga B/ 21
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Sampler 2
Manufacturer Agilent Technologees
Typs Tray
Nama TEA3A
Madel Number G814
Serial Numbar CHE2248787
Flrmware Revision ADzm

Mainframe 1
Manufacturar Agilent Technologies.
Name TEBO
Model Number G34404
Sarial Number Ch11021007
Finmware Revision ADLIY
Qven Type Standard

Iniet 1
Manufactures Agilent Technologes
Nama Tag0
Tyoe ssL
Lecatian Front
Carrier Gas Halium
Controd Typa: Electronic Prassure Control (EPC)
Purged Iniat Yes

Deatecior 1
Manufacturar Aglient Technologies
Name vaen
Type UECD
Serial Number 15336
Adapter Capitary
Contral Type Elactronic Prassime Contral {EPC)
Lacation Front
Makeup Gas Nitrogen

Date: Febnaary 23, 2023 31815 PM .

Systam I0: UAE TOX.007_CH110Z1007 lﬂﬂﬂ']f‘l}lmuﬂu

Paga /21
© 2022 by Agilent Technologies Agilent CrossLab Compliance Services

Electronic Signature
Purpose
This signature page was created and published because the ACE sign-off scbon was executad, which is valid far the entire document,
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Detector 2
Manufacturer Agilent Technologies
Name 7890
Typa FID
Adaptar Capiliary
Cantral Type: Blacironic Pressure Conbred (EFC)
Lecatian Back
Maksup Gas Mitragen
'
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Usir Mame: saemguihal larak Systam b UAE TOX.00T_CH1H02108T
Hesthama: LAPTOP-COISHOMY Print Date: Fabruary 23, 2023 390:17 FM
UAE-TOX007_CH11021097 Transaction log =
Tima Transaction  Activity Type of Trassmetion. OCpsonal tomation
State Parformed
Februsry 23, 2023 BT Auat Senmonirented  Samon Merm
AW
Fabiruary 23, 2023 011 Aut Data Seasion Transaction Log fie (v ither
A comapied or Seleted
Fabrusry 2%, J0Z3Q 1611 San Configuraton  Seslen P
A
Februmy 23, T U1E11 Audt Ertituman Licensieg Buasien idealiier gonermsd:
am QR0C-0002-0000-1 TMEHRS
a
Februmey 23, 2023 8I0Z3 Audt Fritemn ey Buerasfuly wniocked seasin
AR Idenified by
0800000200001 TME-HRS
G Wil undock code
SBOV-KBEC-OENI- D601
@
Fonary 23, 2003 90558 Audit Egplomdied Baision ECP delsiis for pimany
a [
File poh:
IFrolocoiFackstGoContperat
ionafI 511G 03 $1 ang).
BGE Pl Neeme:
|Ge02 51 nge), EOF Nasa:
lagieniRecommanded] Froto
ool Reision [Go 02 51]
Feonaary 23, 2023 9:26:00  End Canfiguraion Soesin Homw
~
Fabruary 23, 203 92607 San Ouaificaion Eession oo
L
Fbromry 23, No3 G 07 St Exseation Syaiam apeston snd Basi HNone
L Ealety and Operation - THEO: -
DOualtaive Teat - Mo setpoints
masocisied
Page 110
'
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Symtem I UAE, TOK D57_CH1I021007
Frint Catn: Febniary 73, 1022 3:14:17 P4
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Lluar Marsu: senguibai tarak

Agllent CrossLab Compliance Services

‘Systam kd: UAE. TR 007_GN11821407

UAE TOM.DT_CHA1821007 Tramsaccion log |

Tims Transaction  Activity Type of Transaction Optional Intormation
Baate Performed
February 23, 2023 52624 End Lemarton Siypabe bagection and Basic  Run Count = 1
L Safuty and Operation - TEH) -
Quatkaiie Teat - Mo selonis
associaed
February 23 2023 32628 St Ewmcuton I Pricastre Ducsy - Frost Kone
A S8L: - Pressure Costrobed nlet
S 250 pal - L .20 and
<= 05 ps
Febromry 23 2023 $:2637 End Eawcuton It Preasure Docay - Front Fun Cownt -
A S5L: - Pressure Controled iniet
-5 250psl - Lo> 20 psland
<m0 pad
Februmy 23, 2023 S2605 St Emmeuton It Pressure Accuracy - Fronl  Mone
A SEL. - Pressure Controbed Inket
<5 20.0pai-Li = 13 ps
Februnry 23 2023 S:2644  End Exncuton bt Braasute Accuracy - Frenl  Run Count © 1
L SAL - Pressume Controbed Ine
-5 25 0pa-L =10 pe
Febrsary 23 2003 28046 Sart Ewmcution Crtectior Piow Acracy - Fram  Sens
Ll UECDH - Typs  Manip - 8
250 miimin - L <s 100%
wEpa
Fobruaary 23, 2023 52743 Aadt Catn Cmtecticr Flow Assuracy - Frenl  Manual Data Endey
~ UECD - Type | Makwug - 5
250 milimin - L <= 10.0%
sepoint
Febraary 23, 2023 %2718 Erd Lwcuban Dwincior Flow Asturary - Feonl  Run Coust | 1
- VECT: - Type: Makuug -
250 miLfmin - L <= 10.0%
sepam
Fabraary 23, 2003 2722 Sart ‘Exscutan Dwiecior Flow Accuracy - Bash  Mene
a i - Type: Fusl - 5:30.0
mLimin - Lo <= 10005 seipoint
FageZ/{ W
Date: Febauary 23, 2023 31915 FM .
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Usar Mame: ssnguinaitanb Symtem It LR, TOK.DOT_EN10Z007
Hastname: LAPTOF-COIEXOMY Print Dabe: Pebryary 33, 2033 31917 P
UAE.TOXLOOT_CHT1321007 Transaction log ©
Time Transaction  Actiity Type of Transaction Optional imtormatian
State Performad
Frorary 23 2RI I0C4 Led Frmcuion 00 Oves Tampanure Run Cont - 1
am Accutacy - TES0 - Tomparmim
Owven - 5:2300°C .« L:»= 1.0
AND <= 1,0 % saigaint in K
Frtranry 20 2003 %3006 Sart Exncusion GC Oven Tempenur Hane
Am Accuracy - TSR0 - Temparatun
COwen - 5 000G - Lis= A 0
AND <v 4.0 % setpoint in K
Frbrancy 30 NI SHIA0 Asdd Qe 00 Oven Tamporaun Manusd Datn Eriry
am Accuracy < TE80 - Temperature
1 Dwen - 5 D00C-Liz= 10
AND == 1.0 % peipoint n K
Fabruncy 23, HO3 S 3045 Erd Esmtution GC Dven Temperare Bun Cownt - 1
an Aocumcy - TS - Temparsum
cOwen - 5: 400 0°C - Li==-10
AND == 1,0 % wetpcint n K
Februmy 23, 203 S 3048 St Frmcution QC Ovan Temganmiare Statiiy  None
A - TEHL - Temparaters . Owen -
S 000C L «m Q8C
Frebrary 23, 2023 23145 Aadt [0 G Oven Tempanatone Stabifty  Maruos Dain Seiry
A - TE: - Tamgaratrs - Oven -
8 #D00C- L <= 08T
Fersary 25 2023 3148 End Exmcibon G Oven Tempanitae Statilly  Run Count © 1
A - TER0: - Temparature - Oven -
S A0C. L <= 08T
February 23, 2023 53153 St Exncimon G Sesuting Fun - Imgeetion Hane
LU Tower, Fram S81, Fronl VECD:
- Pt of Syutam Proganibos -
o fmis assccinnea
Febreary 23. 2023 24021 Sl Emcuson G5 Seoutng Bun - Inmdisn Henn
M Tower, Fram 881, Franl UECTE
- Pt of Syshaen Pragaraton -
o s assocand
Pagad (10
Date: Fabrugry 23, 2023 31915 PM .
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Hestname: LAPTOP.COISHOMY Prin Dase: Februsry 23, 2033 346117 P
UAETOXDST_GH11021087 Transaction tog ©
Tima Transction  Activity Type ol Transaction Optional information
St Farfanmod
Febnary 23 QI BTN Audl () Dintmctor Flow Accuesecy - Bk Manual Dals Enlry
A FIts - Typa - Fusl - 8 300
e - L 10.0% sedpoint
February 23, 2003 BITET End Exscation Dstmctor Flow Aczumecy - Back M Court - 1
A Fil- Type : Funl - § 300
i imin - <= 10.0% supoint
February 34, 33 03750 Sant Exeasion Detucinr Fiow Accuracy - Back  Hone
an 11D Type - iner - §: 4000
miimin - L <= 10.0% swpeint
Fobruary 39, 303 03822 Al Data Detactor Fiow Accuracy - Back  Manual Datm Envy
') FID: - Type  Oilizer - 5: 400.0
i - L = 100% watgcint
Fabruary 54, 3073 03838 End Enseusion Diesecior Fiow Accuracy - Bisck Run Count : 1
an FID: - Type : Oidtzer - 5: 4000
mLimin - L == 10.0% gt
Vebrumy I3, 2053 4038 St Esnearis Dunector Flow Acceracy - Bock  None
a FID: - Type | Mumop - 5 25.0
mLimin - L <= 10.05% satpoint
Febnary £, 2023 BIRE0 Atk o Dwhpeior Flew Aoracy - Back  Shamal Do Enry
- FICk - Type : Mhakeep - 6 25.0
mLimin - L <= 1006 setpsiat
Fobnary 23, 2023 61900 Ent Executan wbecsor Fiow Accurncy -Bnch [ Court: 1
- U - Typa | Mk - B 25.0
bt - L < 100% sstpsint
Feraary 23, 7023 B.26:08  Start Exscution (G Dvan Temparntus Hon
- Accuracy - 7850 - Temparatire
Cvan - 5 S0 LC - Lmeen 0
AND <= 1.0 % salpaing in
Febroary 23, 2027 0002 Audit Dt L Dvan Temparaturs Mesrmusal Crats Entry
L Acsmey - T - Tamparatues.
AND <= 1.0% selping in
Fags3/10
Febiuary 23, 2023 31815 PM '
UAE TOK 007_CN11021007 l.anm‘i‘lumuqu
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User Mams: saengutral tarak Systemn Ii: UAE TOX 307_CHI1S21807
Hostname: LASTOP-COISKOMY Prit Ewt: Fasuiey 28, 2033 149:17 M
WAL TOX.O67 811821007 Trassaction lag -
Time Transaction Aty Type of Tramsacton Cptiemal iedarmatian
State. Parfurmad
Fubiuary 23, 2123 24058 Soari Exaticn GC Scouing Fus - Injeston Kane
1) Tower, Fram SEL Fron UECD:
- Pan of System Freparanion -
Mo limi asscciatnd
Fabiuary I3, 3021 243,10 Akt outs 2 Bocuing Flun - Injection Tl fles Pt : EXUAE
£ Tower, From SEL, Fren| UECT: I0ZR002023_ECD
« Part of System Freparmon - 30873
o fimits assccannd 14-30-4000_GCTiN0_uEC
D_SCIOOECTIA S
February 22, 2023 24314 Eng Sxscuion ©C Scouling Fun» Inectin  Ren Cout 1
£ Towes, Front 5L, Front LECT:
« Pt of Sywlem Progamion -
Moo s asmocined
February 2, 2023 24317 Sian Exscuton Sinise and Dot - Frovk UEGD: - Nonw
FM Deipctor UEGD - L [Notwaj: ==
200 Hz - L {Ovif): = 15,00
Mo
Fusruury 3, 2023 24354 Ausit Daia Mcksn and DN - Froot UECD: - Dota fles Paih - EWAE
F Detnctor UEGD - L (Nomef: <= 202TEC0_ND_3 DHCE1A
B00Hz. LDy == 1500 o
Mo
Fubrsary 23, 2003 24411 Eng Exscubian Nolse and Dt - Front UECD: + Aum Gount - 1
P Dastnctor LECD - L Plotse) <=
300 bz - L (Do == 15.00
Hamaur
Fubreaty 23 2003 24414 Blnd Exseution ejection Precision - Injection  Nore
P Tower, Froat 5L Front LECD:
< GG - L (Areal: == 3.00% - L
Fatruary 23 3003 44,45 Sian Eseoulien
Fu
~GE L Armal: == 300% - L
TRt T <= 1 07%
Fage 8110
Date: February 23, 2023 315:15 PM
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Lisar Nawme- saesgothel farak
Hosmame: LAPTOR-COISKOMY

VAR TOX.007_ENII0IN00T Transaction jog -

Aglient CrossLab Compliance Services

Systam i UAE TOX D07_CKI1031007
Print Date: Febnsary 21, 3032 31517 #00

@ 2022 by Agllent Technologies

A N saurgeshal tarah
it LAPTOP-COSSKOMY

UAETONB0T_CHA1IEN0T Transastion Ing

Agllent CrossLah Comphiance Services.

Sysiom Id: UAE TOX407_CH110E2087
Frint Date: Februsry 23, 2033 3:19:17 PM

Time Tranwaction  Actheity Type of Transaction Opeaal information
State Performmd
Febiruory 21, 2020 24892 Shart Exmcuton Sagnal to Hoies - Inaction Haea
L Tower, Front §51., Feonl UECD:
- utesicr UECD - L= 1500
Fatrsary 23 2023 74826 St Exmcuton Signal 12 Helea - Injection Mane

Towoe, Front S5L, Fromt UECT:
- Datncter UECD -L: »= 1500

Time Tramaction Astvity Type of Transaction ‘Optional Informaticn
Stwte Paricemud
Fubranry 23, 3023 2.468:43 At Data Injecion Fracizion - njeciion Diadn fies Path | EUAE
Townr, Front 854, Frend LECT: 1023002023 E0D
- GE -1 jAued) e 300% -1 20230227
sk, Tiema) <= 1.007% 14-904R00_GCTR_ET
DL_Prot 070 SHEESIA
Fabraiy 23, 2023 24641 Aul Dinta Imjecion Precisien - injcion Diata Wis Fath | ELAE
P Teawnr, Frord 550 Frost UECD  0@M002023_ECD
ZBC -L |Aved): <= 300% L FQILZEZ
Rt Time): <= 1.00% A4 ADAS0_GETR00_UEC
O_Peeart--T1F, (RECOT A
Fabeuary 23, 2023 246:43  Aust [intn Ingecton Pracision - (jecton DOt fles Paih - EAUAE
P Towar, Froat E51, Front UECD: 20230C2020_ECD
-GC -LiMeal = 200N -1 20230222
(Ret Time): <= 1.00% 14-10-4900_GCTR00 uEC
O_Predi-023F DRECD A ch
February Z3. 2023 2400483 Audd D Injoston Precision - Injection Ota fhes Path - EAJAE
P Towar, Front 3L From UECD: 2023W002023_ECD
-G0 -L(Aeale <0 2.00% - L 20203-22
{ReL Temal: == 1 G0% 104500, BOTEIN UED
O_Pre0t-023F MECD1A oy
Fabrusry 23, 2023 24697 Audt e Injection Proceon - Injection Dmta fles Pah © EWUAF
L] Tower, Front SEL From UECD: 202RO0%2I_ECO
SGG LAy 300N L 200322
(Ful Tima} o= 1 00% 4104500 _GCTE0_WEC
©_Pra01-004F MECTHAuch.
Februay 23 203 14857 Acdi Duls Injection Frecision - Injechicn Ct fles Pt EIUAE
Tower, Fran 51, Frent VECD: 202002003 ECD
SGE L jamy S 0L 202R022
Bl Vi) o= 1 00% 14-1045i00_GCTHG_EC
D_Pre01-025F HECDMAch
Febiuary 23, 2033 24757 Esa Execution Injection Precisien - Injection Fun Cou 1
o o, Front 851, Front LECE:
SGE - L (im0 L
Fumi. Timi <= 1008
Page 6/ 10
Date: Fabruary 23, 2023 3:18:15 PM .
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User Hame: sarngeshal tarak
Hostname: LAPTOR-COISKOMY

LA TR $07_CH1HIENAT Transaction bog ©

Systam i AR TEE 007 _ENTIEHHET
Print Dusee: Fahraary 23, 2525 31997 1A

Tims Teamsaction  Actity Typs of Transaction Optinnal infarmasice
Stutn Farfumed
Febnuary 23, 2023 25333 Slant Euetisn Molam and D - Back FID. - Mona
Pl Detacier FID - L [Noise): <=
04D k- L (Do <= 250
pheur
Fasnuory 21, 2003 535 Ausi Do Noismand it - Back FID:-  Duea fkes Pain - EYUAE
M Detoctor FID - L (Noisel: <= 202300_GUTER0_FO_ WD
DA0pA-LIDME<r 250 1 CWIDMh
At
Fesnuary 23 X3 25410 End Eancasion Megas i OHiR - Back FID: - Rlum Gound =1
L Detechor FID - L (Noise): <=
090 A - L (DI = 250
AT
Fobruary 23, 2003 26413 it Exncisien Injiction Preckion - Injpcton  Nore
P Tower. Frant S50 Back FID: -

GO - L {Apal == 300% - L
(ReL Time]: <= 1 00%

February 23, 2023 2: Ewmcuton Injaction Precisos - Injection are

P e, Fram S50 Back 90 -
GC - L (Areay <= 1.00M - L
{Rel Time: <= 1.00%

Fabuary 23, 2023 26737 Seart Exscutan Injaction Practsion - Injection Sone

Pl Tewwtsr, Frent S50, Baok FIx <
GC - L jArea): <= 100% - L
{Ret. Timey <= 1.00%

Fetruary 73, 2023 26821 At Dats Inpecion Priocision - njection Dista Wiy Path - EAAK

L2 Towar, Fronl 851, Back FID . 202ROCI0Z3 20230022
GC -L{Area) <= 200% L 17-35-0800_GCT490_FILD
{ReL Tmey == 1.00% _Pr0n04 DAFIDAE oy

N February 3, 2023 20821 Audil Duta Iejcton Frecision - njecion Diat Sas Path - EWAE

M Tower, Froat B5L, BackFID: . 20070AIES MAHI 22
GO -LifAeal = 00%-L  12-75-05800_GCTEM0_FIDD
IREL Time): == 1,00% _Pra 108 NFITNE o

Pages i1
Date: February 23, 2023 3.19:15 PM '
System ID: UAE TOX.007_GN11023007 Lﬂﬂﬂ’]i‘hjmuqu
Page 1621

Fubnuary 23, 2003 249010 Audit Daia Eignal o Notse - Injection Dt fies Palh | EAUAR
Fu Towes, Fromt 551, Froet UECD: M23uECD_SH_01 TRECD
Detncior UBCD - L1 we 1500 Ach
Fabruary 23, 2003 25907 Start ‘Emrution Bignal 1o Mo - Injecion Nene
P Tower, Front 551 Front UECD:
- Detnctor ULGD - Lt e 4500
Fabeuary 23, 203 16124 End Emteution Bigna 10 Noise - Injecon R Count : 1
P Tower. Front 551, Front LECD
« Detecior UECD - L == 1500
Fubeusry 23, 2033 25103 Sty Fraziticn GC Seming Rus - Ietios HNone
Pu Tewer, Fran S5L, Back FID: -
Fart of System Freparation - Mo
mits associsted
Fahruary 73, 2073 24200 Ausit -0 G Besuling Aun - Injesion. Duta fles Pash | ENAE
L) Tower, From S8L, Beck AI0: 2023FI0_SC_0%.DFID28.ch
Part of System Prepacation - Mo
lamits associsted
February 73, 033 24237 End Ewcstion O Secubng Run - Inocion Aun Coul - 1
™ Toweer, Fram SEL, Back Fi: -
Part of System Preparion - o
mits aseociaed
Februsry T3, 050 2924 S Fomcution Noiser ind Dot - Bwch FID - Mo
o Dector FID - L (Neisa): <=
010 pé- L (D <= 250
Rt
Page 7110
Date: Febuuary 23, 2023 3:19:15 PM '
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Lsnr Mame: saragethsl tewt Eystem |d: UAE TOX.007_CH11021007
Honinume: LAPTOP-COISKONY Frint Dato: Febeuary 23, 2023 21597 PM
LAE TOOLSOT_CNT1EB0T Transaction log !
Time Trananchon  Activey Type of Transactien Optional Information
State Partcemed
Fobneary 23, 2023 25832 Audit Dain Injecion Pracison - Inechian ot fis Pt EALIAF
P Townr, Fronl S5, aei 10~ 029002039 20232023
GG - L jaran) <= 3100% - | 12-25-05\00_GCTE00_FIDO
(Roet. Torry: == 1.00% _Prolyt 08 [HFEH B ch
Fabesary 23 2023 25822 Audi Data Injecion Fracision - Injection Dot e Pt EAUAR
P T, Pront G54, Mok FID: - 90002 26234023
GE -L A 2 300 L 12-25-0800_GCTEB0_FIDD
(Rt Time <= 1,008 Predt] DIF B
Fabeoary 23, 2023 2:50:26  Aud Data Injscton Frecision - Injeciion Cnt S Path - L AUIAE
Py Towar, Fron SEL, Bock FID - M2HO02023 Wa3-02:22
GC - L (Area): <= 300% - L 12-25-0800_GCTE0_FIDD
[Ra. Time): <= 1.00% _Predring IFIDE oy
Fabruary 23, 2023 2:55:20  Audh Dt Injmcton Precision - injecton Dt Sles Path - EAJAE
L Trowar, Front S52, Bk FID - 2E2HO002S 2030222
GC - L (Area): <= 300% - L 12-25-05.0C_OCTE80_FIDD
(Pt Tima: <= 1,.00%. _Pre0ila NFITHE ch
February 23, 2003 2:0043  Ena Excstion Inction Precision - injecton Ram Count - 1
L) Tower. Front S5, Back FID: -
February 23, 2023 30056 Btat Expcution Signal to Moise - njecion Home
B Toweer, Frant S51. sk FIE); -
Detecter FID - L2 == 300008
Fabruary 23, 2033 X020 Etarl Expoution ‘Sgral tn Notes - infecon Hane
™ Tower, Front S50 Back FID: -
Detecior Fil) - L »= 300000
Fabinuary 29, 2009 30135 Sian Espruion Signal m Moise - injecion Mone:
L] Tower, Front S5L. Back FID: -
Detector FID - L >= 300000
Fabiruary 33, 3009 30313 Audi Duns. Injocion i
L] Tower, Front S5 Back FID: - 2023I0_SN_D1.0WID1B.ch
Delecior FID - Lo >» 300000
Paga 8110
Date: Februsry 23, 2023 31815 PM '
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Uit e Sasinguihal 1aesh Syetn I ULE TOX 80T_GN10z5007
Hastame: LAPTOP.COIEHORNY Priea Catn, Fabrusry 3, 3023 3:10:17 P

UAETOK.037_CH11021007 Transaction log 5

Timw Transsction  Activity Type of Transaction Gpaanal stamatian

Seate Perfarmad
Febrenry 73, 2023 30391 Und Fameuion Bigaal o Nosse - lefoction. Fus Count - 1
Fn Tower, Froet 5L Back FID: «
Detector FID « L >= 300000
Fubmary 23 2023 30400 End Cusiorton S oo
™
Fesreary 23, 2003 0400 Start Rngaring Spnmer Hosa
M
Fabruney 25 200334815 Audl Aegartng Seeson Hnzan G
Fu Curbfcatn
Fage 13110
Date: Fabrsary 23, 2023 3:19:15 PM
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Agilent Agilent 7890 GC Preventive Maintenance Checkilst
CrossLab

1o Digcame

Introduction

Agilent CrossLab Start Up Services

Customer Information

Agilent 7890 Gas Chromatog raph « Customers should provide all necessary operating supplies upen request of the engineer,
« A customer representative should be available to the engineer while performing the preventive
. * & malnenance procedures,
Preventlve Malntenance CheCkhSt «  Any pars, nal |ndudoq in the Parts Lists section of this document, are not part of the
service, nor are they included in the price of this service.
= If & system 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,

Important Customer Web Links

= For more information about Agilent Tmhnahgdn services, please visit our website using the
following URL: hitp:/ www. agilent. vices/service-repair

Aghlent Freventive Maintenance provides factory recommended service for your analytical Instruments to assure

» The Agilent Community is an excellent place to get answers, collaborate with others about
relizhie operation and the accuracy of your results.

applications and Agilent products, and find in-depth dw:menls and videos relevant to Agllent
ies. Visit https.// ‘agllent.com/

Delivered by highly trained and cemrued serwc,e engineers using genuine Agilent parts and supplies, Agilent

provi yihing you need fo reduce unplanned downtime and keep your systems
operatmg at their peak, This checkllsl will he completed at the end of the service and provided to you as a record
of the preventive maintenance activities.

= Toaccess Agilent University, visit hitp//www.agllent. com/crosslab/university/ to leam about
training options, which include online, classroom and onsite delivery. A training specialist can work
directly with you to help determine your best options,

« A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumables for new instruments, and other valuable information. Check out the
Resource Page here: https:/ fwww.agilent. com/en-us/agilentresources

= Meed technical support, FAQs, supplies? - visit our Support Home page
hitpfwww agilent.com/search/support.

= Videos about specific p for your can be found by searching the
Agilent YouTube channel at htips://www.youtube com/user/agilent.

= 7B90B Manuals are alzo available on Agilent.com:
o Safety
hitps: fweww. agilent comydcs/library/usermanuals/public/78908_Safaty. pdf
= Installation and First Startup
https:/ fwww. agilent comy/cs/library |5/ Public/TE0E_! ion.pdi
o Operation Manual
htips:/fwww.agilent com/es/library/ usermanuals/ Public/ 7R90B_Operation, pdf
o Maintaining Your GC
httpsfwww_agibent
A0052%2078%0B.Ma

taining % 20Guide paf

Bevisian ssued: September 15, 2021
] Agile Document Number: DO0T3618 ]
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Service Engineer's Responsibilities

# Contact the custemer and ensure that all supplies are available before the pi
malntenance visit.

»  Only select those pages that relate to the system or module being serviced.

« Complete empty fields with the relevant information.

« Complete the relevant checkboxes in the checklist using either a %" ortu:k mark "+,

= Check "Section not applicable” check boxes to indicate senvi ot deli 1, as approp

» Complete the Preventive Malntenance service in the order of the tasks listed.

= Complete the Service Review section together with the customer,

= Complete the fields for page numbers at the foo! of each selected page

= Complete the total number of pages field in !hl Service Completion section

+ Askthe to sign the Servit section including the s and your
signature.

Additional Instruction Notes

= Check for any active service notes for thes unit. If there are any af “Safety” ar
Recommended” Service notes, plan to implement the changes on this unit before doing any
qualification service.

» Do notimplement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software,

Revizion; 2.01, |ssued: Septermber 15, 2021
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Preventive Maintenance Procedure

Clean and inspect GC

{Unp!ug pawer cond from the power source

Open BC covers and / any is. Pay
 Inspect internal connectors for proper comact and placement,
& Reconnect Power to the GC. Power the GC on and verify the power on sel{-test passed,

Verify oven mator spins fraely and wrns on with the oven door closed; off when the door is opened
A" Verlfy operation of all ather fans - the inlet and EPC coaling fans.
B ety oven intake/outlet flap by Is while heating and cooling the oven

to cooling fans

Inlet and detector consumable replacement

@ For the inlets installed, perform Inlet meintenance as defined in the 7830 manual - "Maintaining Your
GL" - for the inlet(s] installed
Replace the split vent uap cartridge filter on units with these Inlets: Split/Splitless Capllary (SSL),
Mult-Mede Inlet (MBI, P d Ternps ap (PTV), Volatiles Interface (V1)

& if the inlet system is used in Split Mode with viscous samples, inspect and clean the split vent tube on
the inlet and flush or replace the tubing between the inlet and the split vent trap.

@ Tf the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID collector and castle assemblies for
confamination - ciean as necessary,

Zero Sensors and Leak test

o Zeraall pressure sensors per the procedure in the 7830 *Advanced User Guide”

& Perform inlet pressure decay test(s) as defined In the 7890 "Troubleshooting Manual”.
If the PM is done in preparation for an Operational Qualification, then the pressure decay test defined
within that protocol can be used for the PM.

O Record if test passed or failed in the results table

Rewision: 2,07, l=sued: September 15, 2021
Agile Document Number: 0013618 E 10
DE number 44166.7597222322 Page = of B
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Agilent 7820 GC Preventive Maintenance Checklist r GSS LIa_bJ
System Information
E/Checkthis box if 2n instrument configuration report is attached Instead of completing the table
befow.

Instrument System Mame and 1D UAE.TGX- m m ”wooq

Instrument System Site and

Location VAE Auul-allmﬁ Lobsmlory,

List the Serial Numbers of each

List System Compaonent Product Numbers Component

GHoA (N 11201003

gk NSgIGalb
1 GMGA eN §2245 791
7

Preparation

& Discuss any specific issues with the customer before starting.

B Review tha instrument loghook for recarded problems and comments:

@ Save instrument control settings before starting the procedure,

@ Perform a general inspection of the system for cleanliness.

o Check for proper installation of parts, assemblies, sensors ete,

3 Check system for required installation of components, settings as defined by current Service Notes

& Check for required firmware updates and verify with customers if they would like them installed.

@ Before starting the following procedures, record the Detector Signal Dutputs) in the results table. If
the GC is turned OFF or In a service mode, comparing the detector outputs before and after the
service s not possible

Revision: 2.01, Issued: September 15, 2027
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Agilenl TEI0 GC Preventive Maintenance Chacklist

ALS Maintenance

O Sectlon NOT applicable
& Checkall cabling and configuration seftings betwean GC, tray, and Injectors,
f Wacuum or remave any dust, especially around fans.
Check operation of all fans.
& Check syringe for smooth plunger operation.
@ Check for smooth operation of the needle support - clean if necessary

Restore Instrument

a’ Restore the normal operating conditions or customer method using the Data System.
o Purge the system with carrier flow for 15 minutes
@ Bake out the system, then restore the normal opersting conditions
After equilibration, check and record the post PM detector signal output values,
Results should be similar or lower than the detector outputs recorded prior to FM.
Perform a chemical checkout If this is a reutine PM, Inject the customer's sample using the ALS if
applicable. This will act 25 a final checkout of both the ALS and the GC.

Note: If the PM Service is performed pricr 1o a qualification service, then use the gualification procedure
as a guide for final instrument set up and checkout.

Revision: 201, Issued: September 15, 2021
Agile Document Mumber: DO013618 10
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Signature Page

Service Review

O Anach available reports/printouts of all tests 1o this documentation

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

& Update/reset instrument = counters as approp

@ Affix the PM sticker 1o the system or instrument logbook based on the customer's request.

@ _ Complete the Service Engineer Comments section if there are additions| comments.
Review with the customer this service, parts replaced, and test results obtained.

O If the instrument firmware was updated, record the detalls of the change in the Service Engineer's
Comments box or [f necessary, In the customer's 10 records.

0 Supply the customer with a copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer,
O Install Smart Alerts if requested.

o

7890 GC Test Results Ta

[DetectorSignal Outputs | Before PM Service [ After PM Service |
Frant detectar output | '{/‘QC zz" |
Back detector output I,%- {Z
AUX detector output v | e
Pressure decay test Expected test result | Actual test result

| Front inlet pressure decay test s f 2]

Back inlet pressurs decay test = N | N2

Revision: 2 01, [ssued: Septerber 15, 2027
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Lab

Service Engineer Comments

if there areany specific paints you wish 1o note a5 pari of performing the service or ather items of
Interest for the customer, please write include them in this box,

Service Completion

servce requestrumber_BPTHBTIL pute servce 22 Fels 2023
Agilent slgnature jﬁ-_

— - Customer signature _—

Total number of pages in this document _N ‘:ﬂfﬁ
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7890 Parts List Table
The following kits are recommended for capiltary and purged packed inlets. If this is & general PM and the

has a prefs set af bies, you may use the customer's consumables.
Product or
model# where | Quantity
Part Part number used d
SSL Capillary Inlet PM kit, Splitless 5188-6437 T890A/B ]
| SSL Capillary Inlet PM kit, split 5188-6496 7890A/B o
|"SSL Gapillary Ultra Inert infet Gold Seal with 51906144 7890A/B P =
Waster i, A
5L Capillary Uhtra Inert Iniet Splitless Liner - 5190-2293 7800A/B
Single taper with Glass Wool (LS
SSL Capillary Ultra Invert Inlet Low Pressure Drop | 5190-2295 | 7890A/B
Split Liner - Nﬂ_
with Glass Woal -
PP Indet PM kit 5188-6498 TEI0A/E N/
Split vent trap PM kit single cartridge (for MM, | 5188-6495 7890478
BTV & Vi) f‘/ a |
MMI Cleaning Kit G3510-60820 7890A/8 N
PTV Septumless Head Rebulld Kit 5182-9747 TEIOAB L) /4‘
PTV Septumless Head Teflon Guide 51829748 7B90A/E N
Igniter (glow plug) assembly with O-ring 19231-60680 789048 I
FID Collector Rebuild/Cleaning Kit G1531-67000 78904/B Na
Standard .0717-inch FID Jet for capillary FID base | G1531-80560 785904/ /
High Temperature .018-inch FID Jet for capillary | G1531-80620 TAO0A/B (dr"*
FID base
Standard .018-inch FID Jet for packed column | 18710-20119 7800A/B ‘w/a.
with packed FID base T
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B N. ‘-
with packed/adaptable FID base N /
High Temperature .018-inch FID Jet for capillary | 19244-80620 | 7B90A/B
| column with packed/adaprasie FID base N
| NPD Jet, universal fit. 011-inch iD G1534-B0580 T890A/B {J/h
NPD Jet, universal fit, 011-inch D Extended | &1534-80590 7890A/B | N/&
fi
SSL Capillary Ultra Inert Inlet Gold Seal with 5190-6144 TEIDAE ﬂ/‘.
| Washer .
55L Caplllary Ulira Inert Inlet Splitless Liner - 5190-2293 7B90A/E ﬂ‘ﬂ
Single taper with Glass Wool
**FID Collector Replacement Kit, if needed G1531-67001 789048 ﬂfﬁ.
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Do not include this section/page in the published, customer-facing PDF version.

This page is only relevant for Agilent source d for d control purf and is NOT
intended for customer viewing. Refer to the SPIFPM checklist ing Guide for mere infs i
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EQUIPMENT QUALIFICATION PLAN (EQP)

EQP Nama: AgilentRecommanded

Service Type o

Company Name: Yed fnatyst dnd Ef\%-f‘x"h\f_l Consullan] Ca, L1,

Niviyother / !,kk..-.\ia-r-J Mg

Customer Nama!Title: Nyl

EQFP Filename: GLDES egp

EQP Release Date: Novemoer 2020

Print Date: Nowamber 2. 2020 80029 PM
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Scope and Purpose
Overview
The Equipment O Fian [EQP)} the activity pragram that is perfommed during the qualification services for the
appicable Bystams. A plek of the tast sp is provided for the supponed services, mciuding setpoants and

accapiance criteria (or limits) for each test. The test specfication section of this documant s creatad diractly from the EQP file name
listed on the cover. This dacument is an abstraction of the EQIP file used to perform the service and is generated directly from tha
alactronic Agilent Equipmant Qualification Plan (eECP) Editer. The purposa of this document & to allaw tha usar to review and record
approval of the EQP that guides the defivery of compliance sarvices provided by the Agilent Aulomated Compiance Engine,

CDS Software Pi quisite for

{Appies to hardwara qualfications only) Agient recommands that the customae— dala system (COS) softwane used duning the
L has b lifiad within the period specified by the customar s software gualfication SOP.

Statemnent of Intent

Unless ctharwise requested, the quaiifcation is defvered according 1o the standard test pragram described in the
Agleri_Recommensed EQP. Agilent defines variancas s changes Lo the defaut ressmmended values (as gtated In the Apfart
Recammended EQF) thet el within & well-gefined range. These changes are considered o be within he intended use range of the
EFSIEM Unger 166

Customizatons are vahes that (8) subject tha system to imits that excead the typical operational range o (b) additonsl 1es1s hat are
et conalderad part of the core program required for completion of the salected sarvice. Becausa custom satpaints and limits may
exceed the oparatonal snvalope of the equipmant, Agient resarves tha right to warrant conformanca only to tha closest vanance:
valug, The user is natified of this stipulation at EQP setup time and the qualfication repart (EQR| wil refiect this stuation.

A set of ink signature fields, as determinad by the creator of this document, can be included at the end of this documant. Al fields
should be completed or a single set of fiids, nitialed by an appropriate approver, rn through any signature fiekds thal are nat to be
used. This is an optional process that allows a paper record of signoff by the appropriste reviewers where & hybirid {electronicink}
signaiure SOP i followed. If this document will be saved elecironically and digitally signed in & document managerment system, it
should be genersted wilthout Ink signature felss, The custamer must sign the EQP review docusments Snd relurm an electranic cony 1o
Aglient pror to qualification delvery. The dellvery of tha sarvices & done according to the terms and conditions stated in e
somesponding servica exhibi. it is recommendad that sfter approval, this EQP be archived with the electranic EGF file.

AgilertRacammandad Page 3/20 November Z, 2020 8:00:29 PM
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Uniderstanding the Tast Specification Section in Tabular Review Documents.

(Appiies b hard izna anly) For Agllans setpaints and frmits, the ranga of allowable valuss (L for low, H for
hight is included, As apglicable, variances, customizations, and additicna! seipeints gre lisked benesth the Agilent recommended
valuas and marked W {within rangs) or © {outside of ranga) In the left margin; values lor added sstpoints are alsa marked Wor O and
displayed aker all configurations values, Duual Emits are marked DW or DO, Aglent s NOT responsizle for test faflures for aul of range
setpaints and limile. Optionsl 1851s that ame enabled are included and marked a8 such; required tasts that are Ssabled by the customer
are included and marked &s such

NOTE: Limil ranges must be moee ightly managed than sespaint ranges becauss they ofien reflact physical measurement limits and
are direcily linked 1o the lesting method. Therefore *wihin range® user limils are subject to best affort repaims if they cannct be met. In

parficular, Agilent will not be rasponsible for test failunes for imils tighter {maore ing) than the

walues.

Customar Responsibilities

I Agiert use & cush cDs nt fo acquire lest dala, thay log off from the COS account o the end of tesl
Agiant ies has no i for those account iats. H is up io the customes 1o pratect the CDS from

misuse.

o [As applicable) Disable ihe sccount used by the Agilent represantative to acquire CDS data

@ Safaly store and archive this EQP

‘@ Maintain change control and revision history

© Reviaw and cptanally sign the EGP, making sure the service dalivery |5 wnat was asproved

o Review and spprove any of the following variances from e Aglant recommancad:
“Within Variance Range: changes 1o the Agilent recommanded that are identified by Aglent ag within the oparation ranges
datermined in cur test developrment
-Outside of Variancs Renge: changes to the Aglant recomminded that Agilent identifies a8 cutside of the operational ranges
dabermined in cur test devalopmant. Agilant is not under any obigation ko meke tha instrumant pass the mare stringent irmits that fall
I this range and this datail is called aut in the EQP Tesi Specification
-Optional Tests: addficnal tests that ane available but not part of the core testing suile and cost extra
-Digabled Tasts: test farwhich all pessible configurations have been dsabled (tests are flagged in the test specification)

Agilent Responsibilities

o Dedver the services fellowing the tast programs dascnbed in the cusiomer EQP

o Provige a locked and e-signad Qualification Report (EQR) upan completion of the sendce
o If requested, provide an optional ink-signed EQR CO 1o the customer

AgiientRecommented Page 4120 Nowemnber 2, 2020 B:00:28 PM
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General Statemanis on the Testing Program
Tha recommended sed of hardware 00 tests deseribad in this EQP derives from Agllent's inerpretation of authoritative expert
ierature issusd by ihe FOA, USP, GAMP, ASTM 2500, snd others. The O test design incomporates bath modular and holistic testing, ilent

which i a praven approach, acoeptable fo reguiators. As by the 40 #i for Analytical Instumentatian ) C I D q 2 La b
Qualification (AIQ), the OO step s separated from the PO as racommanded by the regulatery guidalinas. e

Agllent Grosslab Compiance uses a balanced selection of matrology and chemical tests to directly determine the performanca of the
eystems without unnecassary reliance on inferred or darived results. Fur axample, direct matrology i used be test pume fow rates and
thermal-controfiad calumn and modules, hernical testing ie used for the evaluation of the following
critical mstrumant charactoristics: linearity, presision, signal ta noise, and carry over.

ent Crosslab l:nmpliance Samices
Agl b it i sead by flrms regulatony

Nets:  Entsrpriss Edition has b d Agilant Crosals i remaing the sama,

How Agilent Crosslab aligns with & based
- Fuhe documants GLP mantion the
10/ 00/POmaodel. The precise pmnndur:l fori0 and OQ for ou:h I\m! of equipment are prescribed in an approved
SDP :!arhana called S0P # | 23 Qualification af HPLED mmt InAgiiant CrossLab, the equipm ent qualification plan
) n

(EQP|

- 'I'hulradmnml&ﬂFnrrmdwIkwv‘ubluaﬁllmlwhrlmmunnllw(mcﬂmmamhmﬂhmuI-hmmry The
EQP follows this cancept. The tima, sothis iskeptas a
separate record

= The traditional qualification SOF typécally has blank results forms as sttachments to bo photacopled for sach Ml ar 00
In Agilest CrossLab, this execution process is o\uoamlim and

5@ of Adoba fi d th [ACE) deliveny 1ol It Drwlﬂ“!ypms 0 hand-
it : automated pass ‘fall e rumber ol umuu:eﬂ
was run. This i i i i d
P R s 10 aushar individ for
wach . This is th the EQLF. The appropriats teats for apch individual

ACE from the list in the approved EQP-at time of delivery. The final reports are
wnique for each system and each qualification sven-but the single approved EOP can cover o kab, depariment, or &s wide
sired.

a ::npensdu
= I thare is no provisi actusd workfow of the tests
mcumunmdmsma_h the st that a test is h aib doli ACEmaintains a counter
GxP inees ganerates o d
Du! ACE reporL.

ACE Loaded on &
spinning USE drive
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Design Qualification (DQ)
of fes commercial b instriment

Agilent will not be under any obilgation ragarding 0 i that are
han the Agilent Recommended anes.

Re-Qualification after Repair (RQ) Hardware

{Applias to hardware qualifications nly]

In the event of o " ing ropsi of & it lify

tha system 1o An |

For some of the Agilant oFfe " " ity A\

poricd between scheduled annual U0s,

The lavs of re-tasting ls prascribed in the RO section of ACE:
Partof an weampla

it that diatine tive funet
the infeaded purpase o
acturer but mlsc

Pump Strategies
Argair/Azpliacn Bwnsegy Modules 00/PY Tasting
o Brnernad pume hesd gons, sotho inket vabio [or AIV cartridgel. (parts  Asy pump Flew Acaurey & Peeciskn
P hardware and softwa tn daliver rcices
wel, manlsctured. & 1y Life-Cycla Devasopmant Procadres oF) check vabms, retwance vabves, it musfoid. o panp dibe, o

. ; taking pump head apan 3 cioan (v rpsin
catas of Agiant tasti dazan, snd con s are provided with new Agdent instruments snd
Eertification I provided fre ALE saftware. Thase dacuments are chackad and recorded it AGHArT C1OS3LAB Pulbe iy, s frmmd Ay pump Py ot & Pemmision
cas I Mukichunrsl grasient vake Dustamany Flow Accurncy & Proclsion
Gaadiant Composiion
3 Aglent maintains informasion deszribing how products are manufactured snd maintains § problem snd bug repee
al Holtware quality guedalings

4 00 spacs ? can b usad, 20 spprogrinte, by the et to prapers RS, The O spnciicn Tra fuil liatof rapale.and Mt st by aRDsstyion:

En.— repreganl thi lavels o aptishla to v agancis for the 1echreque; canfarm The AQ form in ¥ ¥ o far each h

ficatians found i T scually sullable for O ot inatedlatian and or setpoint i taf the previcus DO tes i i

Mnmmralmnnrrn are oquivalont u:vm D00 spacifizations published rl’\l:lrgzn Agilent

nre suitabbe lor meEL e regu
5 Agibant Tachnolog is capable of inst I.ll an, support. preventive maintenance. on-going qualificat

It an Ter ir and usar THainie o | vl " "

T ol Updated: Nove mber 2018 www.agilent.com/chem/ qualification
Installation Qualificati in Infsarsson, dracrprions and spacicationa in tha
natalistion iRpamern | ! publcation are schjact b Shisge without hotion
10 checks and tests for Agilent hardware snd software products includs = Falloving:

30 Order Dot
mants {if weni

8 alillidin i £ Agent Tachsalagias. fac. 7013
- v biaing qualified matchis thir de ettt TR
ble| and purchose arde:

v In

Tatice Datails: Gathars and re lormanan about praparation ard instalintion documants

natior Gathers and rec) relarnne: ot manuws |

stallations,

ertificates and ather farms that verify that the vendor has

€ \nstumont Chack
45 NOC LTINS
med by Agitan:

are onl
ent parform
operator a1

Dern:rsvnlcs that ubl mod
nca as fully Ty

7 nstallation

4 all istns files.

Operational Qualification [0Q)

Fefor to the appropriate Test Definitions document bor a dutail
limits for aach system technigue. category, ond instrument configuration

1. satpoints, and acceptance

Dual-Acceptance Limits
{Apglies 12 hardwara qualifications only|

Withinthe EQP of Agilent CrossLeb, each of th
aliows customer-configuesd 00 to report agsi
slenisitanausly

ult can by compared oy
s L'-w Lt | Limit Y] ared

In the standard EQP docurnents. Limi 1 I and 2 values sre the same — affe:
s be prapared on raguest g un us of tha two-limit faa
cases, Limit 2will shwvays be Iﬂem-n

rit Compliance
Tt reguastai b

AglartRecommended

Novemnber 2, 2020 8.0029 PM
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CrossLab

SERVICE DELIVERY METHODS
CUSTOMER APPROVAL OF ALTERNATIVE METHOD AND EQ.R STORAGE

Owverview

¥ methe
iata indiractly through a
proval of the altemative dedary mi

& Tully chiaracis iy

Praferred 2 Dodicated spanning LS drive, where «
CDS resides. Because the USE 5

an independ €nt drive that can be drven from
ng drive is oo

Bismmatiue @n and run from: & PO at diressly connected ta th e custamer data system (COS|
such as tha FSE's laptep. System dats files are transéerred |nn|rnc'l\' from the C DS to the In

dirgetly ke peeferred 1 and 2 methods. Aeguires customer

ntogrty. NOTE The FSE's COS uaed in this method = o

leeth o

EOR Storage

khow helow to authar
?Il.\r-Ln ';r aina for iri
or

catian, Fiaports (EQRs| tel by
o delivery of the
easwes. Tho storage
B nat 19

G

authorize Agilent to use the stemative methad {check for appoval]

tomer Approval of Alternative Method and EQR Storagn

Authorize Agilant to stoee EORe for the

namal assessment (chack far appoo

Apgraved byt B3

p g babombery Marsn gr

Updatad: September 2020 www.agilent.comchem /gualification
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Cperational

s Userhas an ACE node logon with 8 mirimum of power user rights parmisshkans; user also has a personal ACE acoount snd
password addad through the ACE lizensing tool

*  Upte S users with 3 open sessions sach canaccess the MDA simuhtanecusly

= Exceptianio parts 1112111141 an ACE rade. clients, and switch's/ Smart Hubs tobe open on the natwe rk

Preterred Method 2: Dedicated Spinning USB Drive

ALE software resides an an independent diive that can ba delven fram the system ¢ cetrollar, where
the COS resides. Bacaus ig connactad to the COS, this method's data integrity i
equvalens 10 prafarrad | mathod 5. Raw data is imported directlyinto ACE by ACE & Data Managar
toal, ahd data paths are cAptUred In fepoers To pravide data tracaability.

Datalls

A dedicated spinning USB dri ACE Inaving afs the host PC 'I'nnn:ior: :t can be
connacted directlyto tha systam cantrolier (where the i e
additional rotection. the drive can be driven by another host PG on the sam e netwerkc alsa, e USH drive ca niaman on site
with the customer foruse by the Agiant FSE during service deliveries anly.

Alternative Method

The ACE saftwars s instalied on and run from a PC not directhy conmected to the custormer dats systam [COS | suchas the
FSE s Iaptop. System data files are ranstered indirectly from the COS tothe lagtap instead of directlylike pre ferred § and 2
mathads.

Hequires cisstamer pre-approval e quesTin on i,

Updated: November 2018 www.agilent.com/chem ~gualification

Pusbsha in USA
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gilent

CrossLab

USE CASES FI]H SEH\I‘ICE I]ELI\I'EI“I

Intraduction

With hei sorutiny of data ntegrity, Agilent's ACE (Rutsrated Camplianca Engina] saftwans must ba abletoaccess
instrument-generated raw data files omo of twoways: {1} directiy. using the cannection betwaen natwark nodes of with the
merver: ¥ @ in @ transtur lccation. (Inthis document, data intagrity refers 1o the who, what,
and whara of data used I i ACE arEQR}

ACEr i ¥ that address clata the rest of this di

provides desalls hichone best fits ‘snoeds.

Regardiess of the delivery method, ACE festures and delivery proc:edures are compatible.

. 1 Network-di d )
Freferred Mathod 2 | com ¥
_ Alteenative: Barvice por ptop PEC nat ta customar (COS)

Preferred Methed 1: Network-Distributed ACE (INDA)

ACE saflwarals irstalled on s network. ||m‘iul ‘within the lubors LAN irdrastructure, which reguires

firawall. Raw data Incations are abways

captured in the EOR which provides en o i & fulty
the dalivary,
Datoils
T Wkt Mk B o Installing ACE in a separate node {ak.a. the bast PC) on the
St st ACE PC froc) sawme netwark as the system cantroller alfers duta trscesbility
C, ATEAgnLACE thaut i taan controller
its eif. The system cantrolier |where thy
AGE host P are identiied and sean by the server and subjoct
I I I I I to the customer's dita Bocess cantrels and gerral 1T pollckas.
@ € @ @ @ ;oeen
begween the cliont and serves, and ACE's data traceability
o = - e M| testures identifythe original dato directoryand theredons
The ACE hast PC has & separate, AL e, E's h
aperaung system (05): ona for security and the nll‘cr as a watchdlog. Because the ACE host PC =its on the network &5 &
. NINRrd BCCESE o ACEis not ACE Virtual Viewer PCs.
Requiraments
Instalation

= Intall on & host PG with @ saparste driva (@ffarant from thatt of the 05)
*  Attachio & netwerk that clients can access

« BOOGB

= NTFS format

*  Userhag local administration rights

AgilentRecommandad Fage 10/20 Novambar 2, 2020 8:00:29 PM
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OPERATIONAL D.UﬂLlHI...M oN

Standard 0Q Test Suite
Thils document describes the tast program for gualifying GG systanss, and the following tablo fxts afl 00 tests.
Notx  Haadagasaiania apply only ifa hasdepaces sacipler 1 sn intagral part of the system: |nisction Cany Qe is included

for bt not for liguid sampéer configurations (it can be ordened
o EXTAA BOST TEST). hlﬂjmmu_ﬂhm s reat inchitéed for GC3 configurad with mass spectremeter detectars,

Eyatem Inpectice and Busie  N/A

Gsen. chassin wectric grounding, imerock, ydregan shutdown, end

Safuty ant Oparation 50 on o8 camect
GG Ovan Temporazare Coumn connecr = 201L.0°C Aocarncy # -5 8% and 5 5.0% of sspsind in K [sven]
Aceurey and Sisbdivy Ovan 1 = 230,0°C Accisrney 2 -1.9% énd = 20% of sespeint in K [column commestor)
{Agilet Intwvn BO2T) Owan2=1000°C . Stbiliny £ 15T
Staility messurad at svem 2
GC Oven Temperazur Temparatues 1 = Z304°C Aceuruey = -1.0% wnd £ 1.0% of serpoist n K
Aczurscy and Stabdicy Tamparato I = 100G Stbibty 5 L5°T (Agilart)

Swbility muasured ot tewnperaturs 2 Stabiity £ 1.9°C (Dshers)
Hewéapacs Loak [TEOTA onl) M/ Valva funstions propery and HSS ir lenk tight
Huadspace Vent and LT Vahm fancticna propary
Presaurization Vatve Integrity
[B1BEEA and oldur)

Hupsspace Moatad Zones e 116.4°C: Thne aceueney % 1.8 and 5§ 535 of setpoien [TEUTA, T6ETA wi/tray]
Tampseature Ascuracy Samplu Losg: 110.0°C Tina aceursey 2 43 and £ 43 % of setpoint [Others)
Eyrings Hamar: 110.0°C Sampls lodp nmmwz AN'C and = 807G {518, GI4SAA, TEITA,
Oyes: 100.8°C THATA wfiriy
Agitaser 100.0°C ‘Sumas loop lu:uunrzﬂn T and £ S.0°C (Othper]

{Appiicabte gones vary by medal; - Swwingo heater apcurasy = -LA'C aed £ LA [ETT)
* TurboMasrly 41, TuibsMatrte 16, Syrings Bwater acsurscy ¥ -S.0°C and & 80°C (Otkirs)
TerbaMiatrs 170, HB4BDCL HE110, Dven stgurscy ¥ £.0°C and < B.0°C [7684, G12898. G12908}

HETH0XL modnla only) Dvun nesuriey & A0°C snd < 49°C [G1BED, G1880A)
Dwen aceuracy = S0°C and < §.8°C (Perknkimar’]
Thna is manstorline. Oven securacy & 40°C snd 5 4.8°C (Perkinfimer sther moduls)

D sccuracy 3 40°C and 5 497 (TRETA. THETA w/twy)
Dian necurey = S0°C amd < 6.5°C (Others)
Agitstor mecuenoy 2 -20°C and £ L0°C (ETC)
Vaal Huater Tamparatara Tamperatare: $1.0°C Dift from wotpoint 2 - L0°C, £ LO'C
Accuracy
Inlet Fressure Ducay (non-MS} Inlot gos fow control
[EPC or manual oosirel eely}

Prassn changn / B minutes & 2.0 pai and < 85 i

Iniet Preswars Aoy Ikt ez 35,0 p Accuraey 512 pai
[EPC o manusl costrel soly]
Tnlet Flaws Seakility Inlit Bsw: 4.0 mi/minate: Ascumoy £ 10.0%
{EFC comtrat oaky} Pracislon % S.0%
AgilentRecommandad Page 12/ 20 Movemiber 2, 2020 50028 PM
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| Setpoints and Pamsheters -

Dutmetor Flow Afcuracy Flow rale vares by dmtector type Aerorcy £ 1000 of satpsing

ISR o NEPI ) Jut 0.5 maminuts, whicthaves is larger|
Hoiee and Drdt (F0) Datactar signal Mnisn £ 010 pA,

Deile £ 250 pA e

oiva and Dt (TED) Er—— Hoina % 815 DU {He o0 Hy carrier and masaun lor no makeu
Hinina 5 3,25 DU {Na carier and mkeun [oe no mekup]|
Deife % 220 DU hour
Nole and Dr#t (KPDY Datactar ignal {144 for B88T) Huise £ 015 pi
frift £ 350 pAhaur
Hnise and Orét (EGT) tmacien signal Huise = 515 DU
(M fo SR} Deife =190 O hour
Hioins and Dt (WECD) Hnisa =300 B
rift 5 1500 DU/Feur
Hoisa and Dnft (FPE e Datector aigan. sullur Hoisa 5500 DU
arle] (A fer SE30) rif £ 6.0 DU hows
Hlnisa and D (FPE-+) bioian 5 400 DU
rif 5 300 DU howr
Fuoise and Oift (FR0 e Dutactes aignal. ghasghoias Hatse £ 300 B0
arylel (N far 530} rif = 660 DUt
thutse and DN (FF0+1 Hnixa 2 200 DU
Drife = 1.50 DU hoar
Ploina and Dl (NCT SCO} Detactar signal Hoien £ 500 pi
Drift % 5000 pAhow
Szautng fun [ ———
by canfguration
Sgral o Nows Sl huight dhided iy A5TM SN = 300,008 (N: make gas)
[HI/55/MMI ALS) hpalinn noiw far nas S/ & 240,008 (Ha makiuss gai
tratinn and cndion
Sagnal to Noisa Lt 5N 5200 N makeup gas)
{18758/ MM HES| 57N = 4300 [He makoun gas)
Saral o Noirs BN 2 4300 [N ma
(RDAIHES] 57K = 3200 A
Sgral 0 Noine £/ = D8 Ny makoup gas|
(HD/man S5/ using 1H715- 5/N 2 609 (He makeus gas|
&01791
Sgral tn Noies SN = 208 (Ns makceup gas|
(P S5/ asing 51865372 51 168 (e makimss gas
Squal to Naise iNPDI 5N @ 208
signal o Noise 5N 2 758 (Na makoup gas]
(TE0/55/MMI| SN 2 5,200 [Fiw or 2 makes gas|
Sqral to Noise BN 2 & (N2 makess gaz)
[TED. e S5 MMI) E7N 2 108 iHo o Ha makeun gan)
Sqgnal ta Naies (UECT] 5021800
Sgral 1o Noise 57N 3 708 favbar)
(FPD now stvle| 571 21000 [shasghernus)
Sanal to Naiss (FPO+| 57N 2 1400 fautur)
H/N = 240D [shonpnemsur]
Sagnal to Nalse (NCD| 5416 808 (NCI
Saral to Noisz (SEE1 /N 2 553 (5CD)
B¢ 2 8 5CD on HID bnse)
[ S— eetinn veluma;on okemer Aetantion time ASD 5 1.00%
(5pin Spstiens| 101800/ 250 ul (ALS/ Agidant Area NS 5 3.80% |ALS, Agilent HES)
HES/CTE HES with spin/spichess g, ASD 5 4 80% (CTC HES|
na Asen 5D 5 B90M WD, 5CO; ALS anly)
frjaction time: 0.2 minutes
(grwsaure-bilanced HES onty)
AgilentRecermmended Page 13120 Movember 2, 2020 B:00: 29 PM
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Vial Heater Temperature Accuracy
Deseripzion: The 7634 vial heater aption can ba veed during samplé propasation. This test venties that it heats accurately.

Procedure: The henter tamparatuss is muasured with an extornal themmometer and accuracy is calculsted &5 the diffarancs
batween the measured value and setpoint

Inlet Pressure Dacay

Description: Indut prossurs integrity is ritieal far mpmmln injection and retention times. The pressurs decay and pressure
accuracy tests combine to demonstrate pressurs integrty, NOTE If there Is too much air in the system. the ME system’s Tuns
tuat irilicates & loaking dotector, 8o pressure decay is not necessary far M3-anly systams.

Procaedisra: Inbet is capped, a presaure applied. and inlet flow torned off. Tha prassune decay is recorded over o specifisd time
range

Inlot Pressure Accurscy

: Infet prossuse Integrity ie criticsl for repasteble
‘omibine to demonstrate pessd |nlugm\c. This test chocks lor SECUTATE BrSELMD 10 the
Columsn fiow Is achigued by mawitaising a constant pressure agaimst o known restriction. Becauas the n
of the column geometry, massiFIng prassusa in U ket I the.TGHE Sucuratn way ta determine RETY,
Procedurs: Tha inkst | cappec. o prassurs is applied. and the inlst pressure s recorded using am external callbrated manceneter
connected 1o the inlet.

jwetion and reterdian times. The pressure decay and pressurs
ad of the cofumn,
rigtian is a function

Inlat Flow Stability
Daserigtion: Indet flow stabiity is oritical for repeatable injection snd retention timas, bnle How accuracy and precision tests
combane 1o demonstrats inlet flew stabdli

Pragedure: Column flow sepaint is achieved. all detector fows sre turned off, and calculatians s made: flow accuracy as the
nbwalite % diflerancs of the maan of the tan flow readings and the setpoint: flow precision A3 the K RED of 1en tlow readings.

Dotector Flaw Accuracy

Descrigtion: Detector flow accurscy is criticsl for & stable datecior signal Incomect flows may have an mmpsct on detector
parformance.

Procadure: Flove accuracy i determined by messuring the Nows with & calibrased mass flowmeter and then comparing The
renills 1o the 1851 seTpainis and the values dispieyed by the GC.

Noise and Drift

Description: This test gives an indication of detecior senastivity amd stabiny,

Pracedure: The sigral is menitard a1 specified conditans sppropriate to the type of detector auer @ fwenty-minuta pariod. The
sigral nowe is calpulated bazed on ASTA ES38 05 a8 the avorage paakAo-peak noise in & number of signal sagments.

The drift is alculated as tha slope of the linear regression for the sigril. Detector type and the geses used all contribute to
ditferent parioemance and tharefare diflarant imits for sach configuration.

Scouting Ren
Deserigtion: This test is used 1o determing the chromatogram for pressnce of expected paaka, sufficient run time, and oroper
integration events pfine to 1he atart of the actuat qualitication runs.

Signal to Noise

Desergtion: Sensitivity of GG dotection is @ ontical performance feature in quany
noisw walue af & rapresentatlue compound at known concentration arovides sen

ive and qualisative analysis. A signal-to
ity stAtistice.
Procedure! A tracoable standard is injected and signal to notse is calculated.

Injoction Pracision
Description: System pracisian is critical for quantitatie anslyas.

Pracedure: An initial stabilizing njection is mada, followed by 3ix rapaat injoctions of 3 sraceable standard foblowed by & fnal
black injection. The 8 RSD of the sixinjectioex i calculated to provide precisian statsics, There are ssparats dedicates
apalicable to sach This tast is p

liguid and headsgace wmﬂer configurations.

AgileniRecommendad Page 16/ 20 Nowemnier 2, 2020 8:00:29 PM
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Injection Pracisios ALS with purged/packed injection  Astuntion Sme RS0 < 1.08%
without HES

[Purgad/Packed) e UL Ak RSD 5 300% D, TED)
5 " ‘Aon ASD < 00% othar detectars)
Infaction Carry Ovar {H3S oely) Sarve us Injection Procision * Arss sy aver < T.00%

Test Design and Rationale

Overview

Many GMP/ELP enforcemant sgrency inspoctars now ask finms 1o pmm- a risk mmm.mauonlr aquipmant and computar
sysiema plus & scisnca-based i tionas far tasting.

GENERAL AISK. 2y laboratony nu materlal testing or final dnug praduct / medical

davics testing in GMP or used i formal GLF muiu il likaly l I inte & HIGH RISK category, This risk ssssssmant will imply
the need for I0 & 00 & on-geing qualification. ANY USER SPECIFIC RISK ANALYSIS SUPERCEDES THIS GENERAL RISK
STATEMENT.
The reat of this aaeum ouﬂlm ‘the science-based rationale for sach test in the Agilent hardware OO plus o brief test design
and procedure desol
Tha recammanded st o!hmﬂn 00 tests described in this EQP derives from Agilent's interpretation of FOA. USP. and

GAMP uulnullms and other suthwaoritative oxpert lneratwe.

D0 test design incorporates bothy modulsr and holistic testing, which is a proven and regutatory acceptable spproach, When
applicable, direct metrology is umed to test pump flow retes and thermal.centrollod colimn compartments, far example. Hallstic

chemical testing is used to instrumant
‘When applicable. certified reference standards and calibrated aquipment are used,
Considering the numbes of setpoints, parameters. and conditions of esch recommended D0 test. the proven concepts of waorst
‘case, range. and representative hhave been applied. i a pwunmr ‘or characteristic is known 1o have its worst performance at
«ane end aof a range of usa, this i tha setpoent that should be tested and thar Setpoints are nat required, If @ progarty ar
‘charactanistic has no known worst casa, ating a1 the high and low pointa of the ringe of ues is rquired. If thers ara Tea
‘many passible ube cases snd co nditions 1o realistically test (and none is o worst case]. & representstive sample for test s the.
heat spproach.

Syztem | i Safety and 0 i
iption: Syatem must be in safe conditien pofore starting the 00 tests.
Frocadure; Tha ingrument is ghean @ ganenal inapection and ita basic safety fenturas are challenged to snsune proper
ration.

GC Oven Temporatura Accaracy and Stability

betwaen systal hods, Oven

Oven y |s Impanant
temparature stability is eriticel toar quastative snd quantitative snabysis,
Procedure: At two different temparatunes, accuracy is measured using an mmtallmnnlnmwuuw wprassad u
the differance NMRMM“"S»M:“IM At ans of these, 3 mber of
taken during the total duration of the test and stability is expressed as the deita betwesn du hl'ﬁlll and lowest umnummn.

Hoadspace Leak
Deseription: Fropur sparation of the vabes is critical for repeatable pouk sress and carry over.
Procadure: This test varifies et the valves operats propeily with no sxcessive lesks or reatrcted intsmal flow paths,

Headspace Vent and Pressurization Valve Integrity
Description: Proper operation of the valves is critical for repeatabls peak arsas and carry over.
Frocadure: Thins 1est verifies that the valves operate properly: with no excessive leaks or restricted internal fiow paths.

Haated Zones Accuracy
Dascription: Temparaties sceura ey of tha hasted 2onss is important Tos campating syatenss and transfering methods. Oven
accuracy i critical to quantitative headspace methods.
Pracedurs: The tempsratune (s meessured using sn sxtemal calibrated thesmometer with sppropeiate probe design. Accuracy is
determired as the difference between found and setpeint values.

AgilentRecommented Page 14720 November 2, 2020 8:00:28 PM
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Injection Carry Over
Dascription: Low carry aver from & previous injection is erical for sceuracy of guantitativa and reliabiity af ualitative analysis.
Far hesdspace samplors, condition 1o curry v 30 this is @ cora OO test for these
samplars.
Fﬂr I|w|nd mﬁm wary ovar performance i contingant en mary viriahle fctors of the it
:ﬂfm-m syringe wash programs are available that can sBminate camy over, Thess are Gasr salactable
IM 'N'l‘ be npwum spacific. The candition of tha injection syringe is the only controiinble ulsmalnnq factor. The injection
wyeings samphers is offered only as.

&QMMII“‘ Mn.\l‘!lﬂ'lﬂ FMhUWUD Theratore, the earry cver 1ast for liqul
foe test ina

Praceqiit Tho lank njseiine dftar G a2 ropaat Immm al tha precision test s evalusted for camy over, and the result ls
xpressed as s percentage.

Updated: November 2010 www.agilent.com. chem /qualification

Inlormution, deseripiors usd spesicanions in s
palbiication e usbies! 1 chengs Wi ot nafice.

@ Al Tasheatogies, boc. 207
Publisfed in USA
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Report and Delivery Options
(For hyghenated systern types only} If diflenant options are chasen for the primary and supporied systam fypes. the primary system
opfians are used for both tachniques in the EQR

- Shaw chromatograms.

- Shaw header and footer on cover
- Include rapeated run logs

- Include Transaction logs

Selected Signature Options
Status: EQP is not signed

- Raporing vadiance is allowed in this EQP

AglientRecornmandad Page 17/20 Novesmiber 2, 2020 5:00:29 PM
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Legal Notice
Agilent Cresslab C i and its prmary {ACE software 1oal, procedures, 1est design, metralogy tools, chamiczal

raferance standards, and operator training malerials) have been designed, tested, valdated, and relessad for commercial use
fokowing Agilent's Life-Cycle D Quality

Agitent CrossLabs Graup R&D VF and Dir. of Technology: Nell Cook. Santa Clars, California USA.
Agilent CrossLabs Greup Quality Manager: Julio Hector. Santa Clara, Caffomia USA.

Agient Creeslab Comgllance s endorsed by Dr. Ludwig Huber an behaf of laboormpliance com

ACE softwesa is patented. Copyright is clamed by shis statement for 1 original work comprigng Aglent CrossLab Compli Any
usa, , o ian will by 1 exient possible by law, All custamer copies of EQF
appraval, final qualification reports, and raw dats provided b customer at deltvery of the service become the property of the customer.
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Customer Approval

Hame: s P

hawan  Miriyetiaai

Laboralory Manaasr
Bt Febo 3, 1om

WWV_

Name:
Title

Signature:

This

Signalure:
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Protocol Details
‘Protocal Revislon Used for this Document Protoca] Revision Release Date
GC.02s5 Navember 2020

MOTE: The Revision History - EQP Editar documaent includes details for above and other avaitable revisions
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Test Summary

Purpose

This section includes the Overall Quakfication Status and detass for each tesl thal meets at least one of the follawing criteria: (1) was
ot scheduled; (2) was scheduled but not run; (3) was processed mare than once; (4} passed recommanded limits only when dual
limits were selectad; (5) raquirad i or . |B) required event (&) Tests that pass and do not
mesl any crteria sbove are nol included.

Far a complata fist of scheduled tesis, see the table of contents. For

, refer to the section

NOTE: A Pass for the Cverall Cualificalion Status Indicates tha all scheduled tests were run and passed; R, | D. and C are blank if
not appicable for that epecific teel.

R muns

I: integration event changes

D number of deviabions submitted
C: number of comments submitted

Sectlon Page
Noise and Drift - Back FID 38
Injectian Pracision - Injection Towar, Front S5L, Back FID 41
Signal to Nalge - Ingection Tower, Frant S5L, Back FID a7

Declaration of Change Contral 81

Attechments 52

Agllent Technslagles Matanals: GC/GCMS ang

Electranic Signature =

Transaction Logs a2

Date: Fabruary 23, 2023 3:23:17 PM .

System ID: UAETOX.007_CN11021007 Lﬂﬂﬂ']i‘lumuqu

Page 3/ 101

Stetus: NS (not NR but not runj; NG but not
Details
Test Status
R ) D c
GC Scouting Run - Infection Tower, Front S5L. Frent UECD Pass
1 1
Injection Pracision - Injection Tower, Front S5L. Front UECD Paga
1 1
‘GC Scouting Run - Injection Tower, Front §5L, Back FID Pass
1 1
Injection Pracision - Injecfion Tower, Front 851, Back FID Pass
1 1
Signal o Moise - Injection Tower, Front S5L, Back FID Pass
1 1
Overall Qualification Status
o = = -
Date: February 23, 2023 1.23:17 P '
System ID: UAE TOX.007_CN11021007 taﬂa']s‘lumuﬂu

Page 41101
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Service Details

Purpose

Agilent CrossLab Compliance Services

This section includes local contact and delivary details for thas servee.

General Datails

Service Order NoJRequest:
EQP Name:

EQP Revision:

Repert Typa

' Organization Details
Name:
Lecation:

Lacal Contact Details
Name:

Job Title:

Cualification Location:

Operator Datails

Name:

AJob Tifle:

Data Acquisition Details
Acguisilion Saftware Name.
Acquisition Sofiware Revision:

BOOETERTI2
AgiantRecommanded
GC.o2.51

Reper

United Analyst and Enginesrdng Consultant Co., Led
3 Soi Udomsuk 41, it Road, Bangkek 10280

K Benjawan Vinyothal
Maragar
Analytical Laboratory

Saenguthal Tarak

Field Service Enginger

ChemStation
C.01.10 Update 03[017]

Custormar Data System (COS): Ge: DpenLAB CDS

Date: Fahruary 23, 2023 3:23:17 P .

Systam ID: LAE. TOX 007_CN11021007 tana"ls‘lumuqu
Page 51101
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Sampler 2
Manufacturar Agilent Technologies
Type Tray
Name TEE3A
Modal Number G2614A
Senal Number CNB2248787
Firmware Revision AD2.01
Mainframss 1
Manufacturer Agilant Tachnologies
Naame 7890
Modal Number G34404
Serial Number CN11021007
Firmware Revision LEGRE]
Qwven Type Standard
Inlet 1
Manufacturar Agilent Technalogies
Hame 7830
Type 55L
Location Front
Carrier Gas Heliwm
Caonitral Type Electronic Prassure Conirol (EPC)
Purged Inlet Yes
Datector 1
Manulacturer Agllent Tachnalogies
Nama 7850
Type UECD
Sedal Number [ER1:0
Adapter Capillary
Conitral Type Elactronic Prassure Control (EPC)
Lecation Front
Makeup Gas Nitragen
Date: Febouary 23, 2023 32317 FM .
System 0: LAE. TOX.007T_CH11021007 lﬂﬂﬂ']{lﬂmuqu

Paga 7/ 101
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Instrument Details

Purpose

Agilent CrossLab Compliance Services

This section describes the as found system conliguration

Details

Syatemn
System 1D
Manufacturer
Name
Flow Data Input

Temparature Data Input

UAE TOX.007_CNA1021007
Agilent Technologies

7880

Manual Data

Manual Data or Cther Data Logging

Tested Cambination

Imjaction Technigue Injection Tower

Inlet Front

Detactor Frent

LTM included? No
Tesled Combination2

Injection Technique Injection Tower

Inlet Frant

Detactar Back

LTM Included? Ne
Sampler 1

Manufactures Agdent Technologies

Type Injoction Tower

Namea 5838

Model Number G29134

Sevial Mumber CMNZE148436

Firmware Revision Atz

Usage Sample Inection

Lezation Front

Syringe Velurne (pL) 10

N '
i ey tenanslumuny
Paga B/ 101

© 2022 by Agitent Technologles Agilant CrossLab Compiiance Services
Datector 2

Manufaciurer Agilent Technologies

Name TEED

Type FID

Adapler Capillary

Contrgl Typa Elacironie Pressure Contral (EPC)

Location Back

Makeup Gas Nitragen

'

o GAETOH curatir enaslumungu

Page £/ 101
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Calculation Formulas

Purpose

This section includes calculation fermulas for all available tests. Dependng upon which tests are schedulad, all ar seme apply 1o your
qualification.

A T~
s v oaliae of poolservtioes = Z Ay

- Xt | Absadute Seeaniey = X = Xl

= Mean sahe ¥
Nove = Setpoin

- M vl Wi b o b ion

- Total mndher of ulsrvations
[Commm ] gz~ (2
Vardy pr=t
e+ Response of bk njeetion i
Xy~ Rospanse of final stanchard Lijeetion Ay -n 3 X
=1
| n LI W i 3
sl o e ogression) — (nz.\.r. Yuyy J Av=n¥vr (8
=¥ ! e L 1=l Py

2 " + 1 Nunaber of duta point=
By = uL s 4 e FL -
o X, = X o deof i poin

Fo— ¥ b of ' pain

Cocflivivit o Determination|—
¥, = Hespuaise, /'™ olisersation
'Z' % F— Six Signa Noise |- 6o 51
fedt Y B
T _ A ¥
’ N v - &

Preak v peak tesda o sepiient we

n = Number of duta polints

X, = T ™ obwersition

K, = hadividiml vedtage melings X = Amount

Bulier af =egnnats

Parts Per Mllion {ppin}

Ay = Repurted s

£ = Avizoge of o omessigensns :
£ = Averuge ol ¥ — Respotise

! w L AHNL (NI}

Ay = Theortbeal mass

Tlative Stawbanl Dt v (% 750

HiF - Srandand deviation

N = Men mBwe ol abmervations

Ny = Value, " pleeraiion

Xav = Mo swdue in o v bons

sl e of chvservatwos

Date: Febouary 23, 2023 323,17 FM '
System ID; LIAE TO.007_CH11021007 lﬂﬂﬂ']‘i‘lum'uqu
Fage & 101
2022 by Agllent Technologhes Agilent CrosslLab Comgliance Services
Protocol Details
Purposs

This section lists the revisions for all test unds used in this repart. For complete test-specific and high-level change details, refer 1o the
Revisien History document.

© 2022 by Agilent Technalogles Aglient EressLab Compliance Services

WOTE: For many tests parformed by the Automated Compdan ca Engine multi-siep calculations aro employed to reduce the raw dala
1o & report ready form, These calzulations retam the full precislon of each intermediate result as the algorithm progressas through the
required reduction. \Whara i or metedats i di yed, these results must be roundad or truncated to provide the proper
display values. Abtsmpting o calculate the final value based o n these display modified i an result in & small di in
the fingd result. These intermeadiates, whers prasented, are srnply used to show aigorithmic progress through the calculation and not
intended bo act as a means of algosithemic validation, Beginning with GC.01.88, results are rounded 1o use the same number of decimal
piaces as defined in the lime, which must be less than or agua l to the resciution provided by the measurng aquipment.

Date: Fetinuary 23, 2023 3:23:17 FM .

System ID: LLAE TOX 007_CN1 1021007 l.aﬂm‘i‘lumthu
Page 10101
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System Inspection and Basic Safety and Operation

Purpose
This tes verifies that the GC is comectly Inatalled and connected.

Configuration Details
Narme: 7880

Test Revisian Test

GC.02 51 Delector Flow Ancut;:y

Lelellir Rt ) GC Oven Temperature Accuracy

GC.02.51 GC Oven Temperature Stabadty

GC.02 50 GC Scouting Run

GC 0250 Injection Precision

GC.oes0 Inlet Prazsure Accuracy

GC.02.50 Inlet Pressure Decay

GC.02.50 Noism and Driff

Gr.o2st Signal to Noiss

GC.02.50 System inapection and Basic Safety and Oparation

Dite: Fabrsany 23, 2023 32317 PM .
System iD: UAE, TOX.007_CHN 11021007 [aﬂa']s‘lumuqu

Page 117101

Setpoint

s Observed Resull Expected Resull  Status
Critaria

I8 the system n good apereting condition {rva physical
damage)?

Yes | Yes B Pass

Aue there apparent instrumental or environrmental safety. | The T e

concerns?

Ara raquired gases present and of apprapri ate pressure? Yes R (¥ =D Pass

|s there continuity batween the GC chassis and the vy - TYos - | |Pass
ground pin?

Does the power-cycled GC comphete (he self best without

efioes (a "nal ready” slatus Is considered to be without
armorsi? T T -
Does the syslem raject operator entry of owan setpaint of Yes Vas | [Pass

BO0°CT

Dase & (hydrogen) safaty shutdown start in Y-”' e —
approximataly 4 - 10 minutes?

Satpoint Status:

Overall System Inspection and Basic Sa fety and Operation Test Status.

|Pass
e UETOXOOMRRIT tenanslumunu

Page 12 /10%



=022 by Agitent Technologies

Inlet Pressure Decay

Purpose

Agilent Crosslab Compliance Sarvices

This test demonsirates the prassura integrity of the G inlat (with @ valve contralled injection system, i applicable) and a8 flows

controfied by the GC inlet pneumatics,

Cenfiguration Details

Name: 7890
Front S5L
Setpoint Prassura: 250 i
Measurements
Initial Prassure: 261 psi
Final Pressuse 250 sl
Results
Prassure Changa: 01 sl 15 minutes
Aghant Recommended. = 20 and == 05
Setpoint Status: Pass Runs: ¥
Overall Inlet Pressure Decay Test Status
Pass
Date: Fedrnuary 23, 2023 3:23:17 PM .
System ID: UAE TOX 007_CN11021007 tanﬂ'ls‘lumuqu
Page 137101
102022 by Agilent Tachnclogies Agilent CrossLab Compliance Sorvices

Detector Flow Accuracy

Purposs

Daedector flaw aceurscy |8 determined by measuring the flows with 8 calibrated mass flowmater and comparing them to the tesl

setpoints and tha values displayed by the GC (if applicable).

02022 by Agilant Technologies Agilant Crosslab Compliznce Services

Inlet Pressure Accuracy

Purpose
This test uses a digitai calibrated manometer 1o demonstrate the ability of e system to provide accurale pressure to the head of the
column. Accuracy is cakculated as the absolute differance between ithe measured pressure end satpaint.

Configuration Details

Narne: 7890
Frant S5L

Setpaint Inlet Pressure: 250 [psl

Measurements

Reading: 256 SEE i

Results

Accuracy: (psl

Agilent Recammendad: |

Sotpoint Status: Pass - T E

Overall Inlet Pressure Accuracy Test Status

e i S R R -

Date: Fabruary 23, 2023 33317 PM .

System ID: UAE TOX.007_CN11021007 taﬂa']s‘lumuqu

Page 14/ 101

& 2022 by Aghent Technalogies Agilent Crosslab Compliance Services

Detector Flow Accuracy

Purpose
Detecior fow aceerasy is determined by messuring the flowe with & caibrated mass flowmater and comparing them to the lest
setpoints and the values displayed by tha GG (if apphicable).

Configuration Details
Name: 0
Back FiD
Satpoint Flow Type: Cr 200 mlimin
Measurements and Results

Agilent Recommanded:

Limit is parcentage of setpoint or 0.5 miminute, whichever ig largest.

Setpoint Status: Pass Auns:1

Configuration Ditails
Marne, TEED
Frant UECD
Setpoint Flow Type: Maksup 260 mlLimin
Measurements and Results
Time Flow
10:02 248 mbUmin
Accuracy: o1 mLimin
Agllent Recommendad = 00 % setpaint { 25 mifmin )
Limit is percentage of setpaint ar 0.5 rmliminute, whichever s largest
Setpoint Status: Pass Runs: 1
Owverall Detecter Flow Accuracy Test Status
Pass
Date: Frbruary 23, 2023 3:23:17 FM '
System ID: UAE TOX.007_CH11021007 taﬂa'ls‘lumuqu

Page 151101

Setpoint Flow Type ‘Ouidizar o 4000 | miimin

Measurements and Results

e = .'|n_'4_'__":m|.ma|
Agilert Recommendad: = 00 % semolnt ([0 mimn )
Limit 8 percantage of estpomt or 0.5 miiminute, whichevar is larpest.

Betpoint Status:
s UsETOKO N0 tenanslumunu

Paga 167101
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Selpaint Flow Type Makeup 250 mLimin

Measurements and Results

Time Flow

1013 248 mLimin

Arccurecy. a1 mLimin

Agilent Recommended o 0.0 5 satpoint [ mémin |

Limit is percantage of setpoint or 0.5 miiminute, whichevar is largest

Setpoint Status: Pass Runs 1

Overall Detector Flow Accuracy Test Status

Pass
Date: February 23, 2023 32317 PM .
System i3: UAE TOX 007_CNH1921007 lﬂﬂﬂ'ﬁ‘hlm'Uﬂu
Page 17/ 101
2022 by Aglient Technologies Agitent Crosstab Compliance Services.
Overall GC Oven Temperature Accuracy Test Status
Pass
Dats: Feansary 21, 2023 32317 PM .
System ID: URE TOX.007_CR11021007 Lﬂﬂﬂ']i‘lumuqu
Page 191 101
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GC Oven Temperature Accuracy

Purpose

This test uses a calibrated digital thermamater to determine the sccuracy of the GC oven Accuracy |s calculated as the absolute
between the d and satpaint

Configuration Details

Nama: b

Setpoint Tamparature: 2300 cc
Zone: Cvan

Measurements and Results

Accuracy:
Agitent Recommended:
Setpoint Status: Pass il
Setpoint Temparature:
Zone:
Measurements and Results
Probe: ‘asings proce & used for this serviee __.
Tene
[10:2s )
Accuracy:
Agllent Recommended: (] e
{4 ¢}
Setpoint Status: = Runsil |
Oata: Februsry 23, 2023 323417 PM \hj
Systeen m: UAE.TOX.007_CN11621007 nAImMUAN
Page 18101
& 2022 by Agllent Technologios. Agilont CrassLab Compllance Services
GC Oven Temperature Stability
Purpose

This test uses a calibraled digital thermometer o determine the stability of the oven temperature. Stabilty is expressed as the delta
between the highest and lowest measured iempe ratures

Configuration Datails

Name: 80

Setpoint Tamperature: Hoon C
Zons: Onwen

Measuremonts Results

[ooTEIr
JET
100.7 L=

01 i

o

Tuws w 3 . £ » » e

£ — dnge 30 TR

% s . — Hgn it am 3233

Ly — Lo lirrtdp0 3T
me

Data: Fabruary 23, 2023 3:23:17 P
System iD: LAE.TOX 007 _CN11021007

tenanslumuny
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Scouting Run

Purpose

This test is used to determine the chrematogram for presence af expected peaks, sufiiclent run time, and proper integration svents
prior o the star of the quakficatan runs.

Sequence

The sequence has one line to perfarm & singla injection of the evaluaton standard.

Evaluation standard, 1 injection

Configuration Details
Tested Combination? Frant 581 i Front UECD
Injection Tower
Nams: TEE3B
Satpoint Injection Valume en Column: 1.0 ul.
Conditions
-fis Unit: Hz
Configuration
Sample: ECD Std Ki, 18713-60040
Evauated Compound; Lindane
Evalustion Standard Concentration: 0.033 mgil {frarmn Centificate of Analysis)
Measurements
Dioes the run incude sulficient flal baseling for the SN fest? Yas
Mose start tima for Signal to Noiss (minutes): 13
Run time for Sanal 1o Moise (minutes): 1456
Run tima for tasts not requiring extra noise interval (minules): 1
Setpoint Status: Completed Runs: 1
Data Audit Log
Hest name: LAPTCP-COASKOMY
Original Datas Path: ENMPAE 2020002023 ECD 2023-02-27 141045
Analyzed Data Path: 5D Datal0a/ K 0 Q_1IF 1
Date: Febeary 23. 2023 3:2317 FM .
s B enaslumunu
Page 21 /101
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2500 -
3400 2 |

1300
3200
3100
3000
2900
00
2700

2500

He

2200
2100

| 1900
| 1800
1700

= W
L

1100
| 1 2 3 4 5 [

7 8
Time{Minutes)

Owverall Seouting Run Status
Camplated
(Complatsd is expressad as Pass in the Test Summary section.)

©2022 by Agllent Technologies. Agilent CrossLab Compllance Services

Integration Parameters ©
Type of Intagration : Injection
Integration Count 1
Optional Values

Basaline Cormaction Mode: Advanced

Initial Slope Sensitivity: 10

Initial Prak Width: oot

Initial Area Rajact: o

Initial Height Refect: 100

Timed Evenl Table

Intagration Typa Walue Time

Integration off 4]

Integratan an T

Intagration o &
Acguistion opergtor: Saenguthai tarak
Acgussition methed: 002023_uECD_SCM

Data file anafyzed for this test 0Q_GCT7aEn_uECD_SC10.0

Acquisition Dale: 22-Feb-23, 16:47:43
Date: February 23, 2023 3:23:17 PM .
System ID: UAE TOX 007_CN11621007 l.aﬂm‘i‘lumthu

Page 22/ 1071
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Noise and Drift

Purpose

This teat determines the noiss and drift of the detector signal. The bass signal is recorded at the beginning of the test, noise is
calculated as the average peak-to-peak noise in a number of signal segments, and drift s calculated as the slope of the linear
regression for the signal

Sequence
Line 1: Blank run, 1 injaction

Configuration Details
Tested Combination! Front S5L ! Front UECD

Date: Febrnuary 23, 2023 3:23:17 PM
System ID: UAE TCX 007 _CN11021007

wnanslaumun

Page 23/ 101

Saetpoint Bage Sgnal.
Basa signal s not evaluated and For recording purposes anly.

Conditions

Moise Evaluation Stant Time:

Nowse Evalustion Duration:

Sample:

‘Orven Temparature:

Configuration

-Auxis Unit:

Results

Agiant Recommendead:
Status: iPl’!!‘

Aftor data is processed, best-specification imits an this I ars reacaled for the CDS used 1o colscidata.

Setpoint Status: Pass o Runs: |1
Data Audit Log

Haost name: LAPTOP-CO2SKOMY

Original Dala Path: ENLAE 2023

Anglyzed Dats Path: SDSSassionData/D0 Testes/GeMNd_0_01GaNd_0_0_1/PreviousRunifuni

Date: Febnuary 23, 2023 32317 PM
System ID: UAE TOX.007_CN11021007

tenanslumunu
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Acquisdtion operatar Saenguthal tarak
Acquisition mathed: DO2023_NDM
[D:ata fise analyzed for this test: ECD_WD 03D
Acquisition Date. 23Feb-23, 14z
Naisa Typa: ASTM
Naise Vatus: 1.23586
Moisa star time: 30
Naise duration 200
Drift Value: 1331548
— Elank-ECOLA, Frort Sonal Inachon
2745
631,
| 216
2153
215
| 2145
4
135
| n3
i 725
| 2
s
2
2105
210
2005
200
208.5

1 2 3 4 5 6 7 ® 9 10 11 17 13 14 15 16 17 16 19 0 321 23 23 24

Time{Minutes) o
Overall Noise and Drift Test Status
Pass
Date: February 23, 2023 32317 PM .
System ID: UAE TOX.007_CN11021007 tanﬂ'ﬁ‘h]muqu
Page 25/ 101
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Results Arma Retention Time
Averags; 4585930 Hz's 78138 minules
STD Devation: 1080127 Hz's 0.00198 minutas
%
RED: 238 ® 003
Agilent Recommended <= 300 <= 100
Stetus: Pass Pass
Setpoint Status: Pass Runs: 1
b A e - e v, i UL B L. i B L R, Vnpf o LIS
e
e . . .
Lo - -

s

,,,,, .

a

e

? Fén Caad ’

Data Audit Log
Host name: LAPTOR-CO3SKOMY
Criginal Data Path EWAE 2023'0Q2023_ECD 2023-02-2Z 14-10-45.

Analyzed Data Path.

SD5:SessonDate/ D0 Tasts/Golp_0_HGalp_0_0_1/PrevicusRunFun i

Date:
System |D:

Februgry 23, 2023 3.23:117 FM
LAE TOX.007_CN11021007

wnanslaumun

Fage 27 /101
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Injection Precision

Purposa

This 188t uses a traceable standard to detemmine injection precision, The mean, standard deviation. and % RSD of sk standard

injactions ane calculated.

Saquance

The saquence has twa or eight Enes cepending upon whethar you inject 7 times from the same visl or use 7 separate vals.

Evalustion standard, 1
Evaluation standard, 1

Injection {system equlibration)
injection (8 of these)

Sample blank, 1 injection (applies anly if cary over is un immediataly after precision)

Configuration Details
Tested Combination1 Frant S5L ! Fromt UECD
Injection Tower
Name: TBEIB T - j___
Setpoint Injection Volume on Co lumn; ub
Conditions.
¥Auis Linit: Iﬁz B T,
Configuration
Sampla
Evahsated Campound:
Evaluation Standard Concentration:
Measurements Area
'
Sre ety enanslumuny
Page 26 /1 101
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Integration Parameters :
Type of Integration : Injection
Integration Caunt 1
Optional Values
Bassline Comection Mocle: Advanced
Initial Slope Sensitivity: 10
Initial Peak Width: oo
Initial Area Rejact o
Initial Height Reject: 100
Timed Event Table
Integration Type Wales Tima
Integration off [}
Integration On 7
Integration Off 9
Acquisition oparator: Saenguthal tarak
Acguisiton method: OQ20FI_uECD_SCM

Data file analyzed for this st

Acguisiton Date:

00_GCTB90_uECD_Pred!-020F D

22-Feb-23, 20:36:47

TED Sarye W ECDIA. Trork Sqoe bt
[ 742180
AALD M
201 1207

pReRERRIEEERCIREERRRNELYY

Date:
System D;

Fabusry 23, 2023 32317 PM
UAET OX007_CH11021007

tenanslumuny
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Acquigition operstor: Saenguthai tarak

Acquisiticn method D02023_LECD_SC.M

Data fisla anakyzed for this test ©Q_GC7890_uECD_Pred1--021F.D
Acquisstion Date: 22-Feb-23. 20:56:02

T S A T R P - =S —

R

3
el
30
el
150
1neal /-\__\,1
ot
o |
T fT 3 ¥ F & _3 & % @m
o T rernes)
Acquisition operatar; Saenguthal tarak
Acquisition mathod: 002023_uECD_SC M

Data file gnalyzed for this test: ‘00_GCTEM)_uECD_Pre01-022F D
Acquisition Date: 22-Feb-23, 21:13:24

78185

Anp. 18913
2477 48840
IE

tam

130

1w

g0

= |

] A |

L R L e L T
Timafiretes1
Date: February 23. 2023 3:25:17 PM .
System [D: UAE TOX.007_CN11021007 lﬂﬂﬂ'ﬁ‘hlmuﬂu
Paga 231101
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Acqusition operatar: Saenguthal tarak
Acquisition method: 002023 _yECD_SCM

Diata file anslyzed for this tast 0Q_GCTEs0_uECD_Pra01-025F O
Acgusition Date 22-Feb-23, 22:05:00

Overall Injection Pracision Test Status

@ 2022 by Agilert Technologies Agllent CrossLab Compliance Services
Acquisiton operator: ‘Saenguthai tarak
Aequisition method 002023 _uECD_SCM

Dhata fils analyzad for this test. 00_GCTER0_uECD_Pre0q--023F D
Acquisition Date: Z2-Feb-23, 21:30:40

7R181
4557 ums10
UM

Acquisition aperator: Saenguthai tarak

Acquisition method 0Q2023_yECD_SC M

Data fle analyzed for this test: . OQ_GCTAO0_uECD_Pral1—024F.D
Acquisition Date: 22-Fab-23, 21:47:54

D Sl W REDTA, Frovd Sl e

7 )
fia? ALTL L TE0E
s e

grapsBERERRERERRENNRRLINNEY

fl
/\'—|L' e
b
I T T3 v v W w @ e A
Date: Fabousry 23, 2023 33317 P \hj
System 10 AR, TOX.007_CN11021007 enaAns MUAN
Page 30/ 101
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Signal to Noise
Purpose
This test uses a traceable standard ta determine signal 1o nolse.

Pass
Date: Febrary 23, 2023 3:23:17 FM .
System ID: UAE TOX.DOT_CN11021007 tanﬂ'ls‘lumuqu

Paga 31/ 101

Sequence:

Line 1: Evalustion slandard. 1 injection

Configuration Dotails

Tested Combination Frant BSL { Front UECD
Injection Tower

Mame: [Tes0

Setpoint

Conditions

Injection Volume an Columin:

‘Noise Evaluation Start Tima/Duration:

Configuration

¥-Axis Unit: T ———— _:

Sample: ‘ECDSw K, 1871380080
Evaluated Compound: R e ——
Evaluation Standard Concentration: T ﬂ@"‘- I
Measurements

Noise (TypelVatue): ASTM |/ (2o7ae Hz

Retention Time of Evaluated Paak: Feoesa minues

Peak Height {UncorrectediCamected). .'L,‘i";,ig"sﬁ— ~| i R

{Carrecied for attenuabon and differances tetween nominal and reponed concentration; analag data is comactad hr_llu applied signal
raductian [range/atienuation].}

Results
Sigral to Maoisa:
Agilent Recommended:

ACE uses unrounded valuss in its calculations; anly the final result s reunded, Thersfare, for high sgnal-to-noisa ratios {Figh
peaks/low noise), ACE calculstions may appear to differ sightly from your manual cakoulations using the reporied helght and noise.

Satpoint Status: ‘Pass ' S ) o Auns:l1

Data Audit Log

Date: February 23, 2023 323:17 PM
Systam 1D: LIAE TOOLO0T_CHT1021007

tenanslumuny
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Hest name LAPTOP-COISKOMY

Qriginal Data Path ENLAE 2023

Analyzed Data Path: S0 /ISessionDatalD0Tests/GeSn_0_0iGeSn_0_0_1/PrevisusRunFunl

Date: Februsry 23, 2023 32317 FM .

Swamio URE 0K w1210 enanslumuny
Paga 33/ 101
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Acquisition operator Saenguthal farak

Acquisition mathod: O02023_uECD_SCM

Data file analyzed far this test: vECD_SN_01.0
Acquisition Date 23-Feb-23, 12:36:40

Overall Signal to Noise Test Status

© 2022 by Agilent Technologias Agilent Crosslab Camplian

Integration Parameters :

Type of Integration : Injaction
Intmgration Count a
Ophonal Values -

Basabine Comection Modle: Advancad

Initial Slope Sensthity: 10
Initial Peak Width: oM
Inifial Area Reject o
Initial Height Reject: 100
Timed Event Table :
Integration Type Walug Time
Integratien OFF o
Integration oN B85
Integration OFF )
Acquisition operator: Saenguthai tarak
Acquisition method: 0Q2023_uECD_SC.M

Data file analyzed for this st wECD_SN_01.0
Acguisition Date: Z3-Feb-23, 12:36.40

e ]

TS
65R5 AN
RECEEIEY
e
200
wsoa
£ 0.
s I
380m
-
as0a
% et a——
T ¥ 3§ od e i v oW owow 8w
Date: Fabugry 23, 2023 3:23:17 FM .
System Iz UAET OX007_CHN11021007 l.ﬂﬂ?l']‘i‘lumthu
Fage 34 /101
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Scouting Run
Purpose

This test is used bo determing the chramatogram for pregence off expected peaks, sufficsant run time, and proper intagration events
prior ko the atart of the qualification runs.

Sequence

The sequence has one line to parform a single injection of the awalation standard,

Evaluation standard, 1 Injestion

Configuration Details
Tested Combinatianz Front B5L | Back FiD

Injection Tower
Name: 76838

Pass
ata: February 23, 2023 3:23:17 PM '
System ID: UAE TOX 007_CR11021007 Lﬂﬂﬂ']i‘lumuqu

Page 357101

Setpoint Inpection Volume on Colmn: 1.0 Tt

Conditions
¥fuocis Unit: oA

Configuration

Sample:

Evalusied Compound:

Evaluation Standard Concantration:

(from Cartificabe DfAr:a-lys.i;r

Measurements
Does the run include sufficient flat baseline for the SN test?
Moise ster time for Signal to Noise (minutesy:

Run time for Signal ta Nolge (minutes):

Run tima for tests not requiring exdra noise interval (minutes): !‘i o -I

SetpointStatue e SN ruie(}
Data Audit Log

Hast namea: LAPTOP-COISKOMY

Original Data Path: EAUAE 2023

Analyzed Deta Path:  SDS: oarm Seout_1_f 1

Dite: February 23, 2023 32317 FM
System ID; UAE TOX.007_CH11021007

tenanslumuny

Page 36/ 101



© 2022 by Agitent Technologies Agilent Crossiab Compliance Services

Intagration Parameters :

© 2022 by Agilent Technologies

Agilent CrossLab Compliance Services

FID_MOL: FIOTS, Back Sigral njection
Type af integration : Injaction BT 0.04405
0001547 163.34068
Integration Count 1 6000 | SPI6.E9T01
Optonal Values 24000,
Basatne Comaction Mode: Advanced 22000
Inifial Slope Sensitiity 10 e
Initial Peak Width: oo
16000
Initial Area Raject: o
G 14000
Inifial Height Reject: 100 e
12000
Timed Evant Table 1000
Integration Type Valus Time BO0%-
Integration Off [1] SO0
Integration On a8 D00
Integration Off 05 2000
Acquisition operator. Saenguthai tarak ks
. -2000.
Acquisition methad: QQ2023_SC.M 02040608 1 1,214 16 1.8 2 22242628 3 32343638 4 42444048 5 5254
Data file analyzed for this test: FID_SC_01.D -
Acquisition Date: 22-Feb-23, 11:51:54 ‘et Scopting fom A
|Compiated
(Completed is expressed as Pass in the Test Summary saction,)
Date: Fabnuary 23, 2023 323:17 FM . Date: Fedruary 23, 2023 323117 PM .
System ID: UAE.TOX.0O7_CH11021007 taﬂﬂ'l‘i‘lumthu Systam 1D UAE TOX 007_CH11021007 lﬂﬂﬁ'li‘lﬂmthu
Page 37 1101 Paga 38 /101
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Noise and Drift

Acquisition operator:

Saeng uthai tarak

urp Acnuisition method: 002023_uwECO_NDM
This test determines fie noses and drifl of the delecter aignal. The base signal s racorded a1 the begmning of the te st noise is Deita fils analyzed for ttiis tast: 00 G67390 FD ND—1.D
calculaled 5 the Bverage peek-ta-peak noise in 8 number of signal sagmants, and dnft is calculated as the slope of the linear
Acquisition Data: 23-Fob-23, 10:34:49
ragreesion for the signal
Maiss Type: ASTM
Saquence Noise Value: 004387
Line 1: Blank run, 1 mjection Nokse start time: 1.0
t Nome duration: 200
lan
Tested CombinationZ Frant 85L | Back FiD Dirift Valua: 0.06818
i Teen
Hame 8 “FIDZE, Back Signal_Tnjec tion
AT
Base Si 22 A 12.345 y
Setpoint Signal 12 [
t a5e Sig 1234
Base signal is not evalusted and for recording purposas only S,
1233,
Conditions
12335 |
Moise Evalustion Start Time: 30 iy
MNaise Evaluation Duration 200 min
Sample: Blank run
O Temperaiure 100.0 C |
Configuration i
¥-Auxis Uit i
Results ASTM Maisa Orin
A pAMHr
04 ao7
Agilent Recommended <= <= 150
Staius Pass Pass
Afier data 15 processed, test-spaciication limits on this form are rescaled for the COS used la collect data T 33 3 5 5 7 5 s m o o B O oG nnan 5 nn
Mimutes

Satpoint Status: Pass

Data Audit Log
Host name: LAPTOP-CO3SKOMY
Onginal Data Path ENUAE 2023

Analyzed Dats Peth

SD85:SessionDatai00 Tests/G

Date: Febnuary 23, 2023 3:2317 £M
Systom 10 TCK 007_CN1 1021007

Paga 397101

Runs: 1

Nd_1_0_1/PreviousRun/Runt

wnanslaumun

System I0:

February 23, 2023 323:17 FM
UAE TOX.007_CN11021007

tenanslumuny
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Injection Precision
Purposa

This test usse & tracesble standard fo determing injection precison The meen, standard devistion, and % RS0 of six standard
mjmctions am calculated

Sequence

The saquence has two or sight lines depanding upan whether you inject 7 times from the same visl or use 7 separate vials

Evaluation standard, 1 njection (system equilbration)
Evaluation stendard, 1 injection (6 of thess}

Sample plank. 1 injectian {applies only { carry over is run immedsately after precaion)

Canfiguration Detaits

Tested Combinaticn2 From SEL ! Back FID
Injectian Towsr
Name 78838
Setpoint Injection Volume on Column 10 uL
Conditions
¥-fude Uit A
Configuration
Sampie FID MOL S Kit, §188-5372
Evstuated Campound: Sample Peask
Evaluation Standard Cancentration 100 % ifrom Certdicals of Analysis)
Maasuramants Area Retsntion Tima
1584728 phAs 0.04601 minuies
15696 00 004578
16219.84 0.04588
16051 64 0 D456
16123 63 004577
16058 .47 D.04B54
Date: February 23, 2023 3:23:17 PM .
s o: VR TOx7_ShczscT enanslumuny
Faga 411 101
@ 2022 by Agitent Technolaglas. Aglient Crosslab Compliance Services
Integration Paramaters :
Type of Integration Injaction
Integration Count 1
Optional Values |
Basaling Correction Mode: Advanced
Initial Slope Sensitivity: 10
Initial Paak Width: oo
Inaial Area Reject o
Initial Height Reject: 100
Timad Event Table
Int=gration Type Value Time
Integration af a
Imtagration on 0015
Integration Off 0z
Acquisition operator: Saenguihal tarak
Acguisition method: 0Q2023_InjPra M
Data file analyzed for this test:  0OQ_GCTES0_FIDD_Pra0104 0
Acguisition Date: 22-Fab-23, 12:2%41
FI_ A FIIE, B Sl vt R
awon a
scecn| 1o e
3a00n
38000
34008
aagon
ey
2s08
s
s
230
3 oo
1a00
o
1an0a
12000
1ee0s|
200 i
oo
=
o
ik -
<300 '
W ®1 ean 63 wa @3 o a4 ek
—c = L ST =
Date: Feonuary 23, 2023 3:23:17 PM '
System ID: UAE TOX.007_CN11021007 tanﬂ'ﬁ‘lumuqu

Page 431101
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Results

Average’

STD Deviation:

RSD:

Agilent Recammendad:
Status:

Setpaint Status: Pass

Fia Cosmt

Agitent CrossLab Compliance Services

L

— g 2 16068
— g 3L
Ll A 0

+100% 1 it Timael == 1.88%

.
aans
£ naws
Fow » Rusischiah
Fii A = st
. — o el
LEEY -
o
H N B
Data Audit Log
Hast name: LAPTOP-CQISKOMY

Onigmal Data Path:
Anglyzad Data Path:

ENUAE 2023002023 2023-02-22 12-25-05

SDE/SessionData/ 00 Tests/Gap_1_0iGelp_1_0_1/PrevicusRunfunl

Date: Fetiruary
Systam ID;

©2022 by Aglient Technalagies
Acquisition operator:
Acquisition mathod:

Data file analyzed far this fest:

Aequisition Dane;

23,2023 32317 PM

UAE TOX.007_CN11021007

Page 42/ 101

Saenguthai tarak

002023 _InjPre. M
©Q_GCT7880_FIDD_Prati0s.0
22-Feb-23, 1230:58

wenanslumuny

Agllent Crosslab Compliance Sarvices

e
prees
e

w

i

i

T

L T
Fr M578.

15395 49887

a30eh 10

R

23 [ TS o«

aar

w

om

Acquisiticn operator:
Acquisdien method:

Data file analyzed for this test:
Acquisition Data:

Sannguthai tarak
002023 _InjFre.M
00_GCTES0_FIDD_Pra0108D
22-Feb-23, 123214

R H

HHHTHIHD

Tl L PG, Tk Sl mecam
L

nasnen
ina 1210 I
P agRnl g

Diate:
System ID: LAE TOX. 01

February 23, 2023 32317 PM

07_CH 11021007

Page 44 /101
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Acquisition operator: Saanguthai farak
Acquisition method: DO2023_In|Pre.M

Data file anatyzad for this test O0_GC7390_FIDD_Predi07.0

Acquisiion Date! F2-Fep-23, 12:33:30
I T I R T
| T — T i
Acquisition operator Saenguthal larak
Acquisition method: ©02023_InjPre.M

Data fe analyzad for this test  ©Q_GCTA90_FIDD_Pre0108 0

Acquisiion Date: 22-Feb-23, 12:34:45
|
|
X ) 07y [X] 23 ] [y 1
e _ Tomsibemn) i |
Date: Februgry 23, 2023 32317 FM .
System ID: UAE TOX.G07_CN11021007 tanﬁ’l"lumuqu
Fage 45/ 101
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Signal to Noise
Purposa

Thes test uses @ tracesble standard to determing signal to nose.

Sequence:

Line 1! Evaluation standard, 1 injection

Configuration Dotails
Tesied Combination2 Front S5L ! Back FiD
Injection Tower

Name: Tas0

Setpoint

Conditions
Injectan Volume on Coumn 1.0 uL

Naise Evaluation Stari Tima/Duration 4 min 710 min,

Configuration

-t Uniit BA

Sarmple: FIE MDL Sid Kit, 5188-5372
Evaluated Compeund Sample Peak

Eveluation Standard Concentratian: 100 L |Certificats of Analysis)

Measurements

Naize (Typeifalue) ASTM { 0.0a000 A

Retention Time of Evalusted Paak: 004842 minutes

Peak Height [Uncarrected/Carreched) AE942.82 oA | 4B842 82 pA

{Carrecied for stienuaticn and differances batwean nominal and reported concentration; analog data ts comected for the appliad signai
reductian [Fangeiatienuation] b

Resulis
Sigral ta Moise: 1173500
Agilent Recommended > 300000

ACE uses unrounded vaies in 48 calculations: only the final resull = rounded. Themfone. for high sgnal-to-noise ratas (hgh
peaks/low noise), ACE calculations may appear to differ slightly from your manual caloulations wsing the reparied haight and naise

Setpoint Status: Pass Rung: 1
Data Audit Log
Data: February 23, 2023 32317 FM

System ID: UAE TOX007_CNT1021907

wnanslaumun
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® 2022 by Agilent Technologies
Acquisificn operatar: ‘Saenguthal tarak
Acquisiion method: ©02023_In|Pre.M

Data flie analyzed for his test  €©Q_GCTES0_FIDD_Pre0105.0

Acquisition Duate: 22-Feb-23, 12:35:01

i

Agilent CrossLab Compllance Services

VLI, ek S e
= 54681

160158, abans
A1eaz.ansas

I EHEHTHT

ansse

£ 1111

Overall Ingection Pracision Test Status

[Pass

Date: Fehruary 23, 2023 3:23:17 P .

P e enanslumunu
Page 46 ( 101
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Host name: LAPTOP-COISKOMY

Criginal Data Path: ENUAE 2023

Analyzed Data Peth:  SDS:/SessionData/0Q Tests/GeSn_1_0iGeSn_1_0_1/PrevieusRunRun1

Date: Fetiruary 23, 2023 3:23:17 M
System D; UAE TOX.007_CN11021007

Paps 48 /101

tenanslumuny
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integration Parameters :

Type of integratian Injectizn

Integratsan Count 1

Dotional Values

Baselina Correction Made: Advanced
Inital Ssape Sensilivity 10

Initial Paak Width: oot
Inital Area Reject: o

Initial Helght Refect: 100

Timaed Event Table .

Integration Typa Walue Time
Integration Off 1]
Integraticon an 0ms
Integration o 151
Actusilion operator: Saenguthai tarak
Acguisition mathod: 0Q2023_SCM

Data file analyzed for this test: FID_SN 01D
Acgusition Date: 22-Fsb-23, 124832

| T G i

i
Date: Febrary 29, 2023 32317 P '
System ID: UAE.TOX 007_CH11021007 Lﬂﬂﬂ']i‘h]muqu
Page 48101
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Declaration of Change Control

This decument s under change control Revision histary & maintained and prnied on each documant. Access to tha master
documents is limited to process owners. Documents receive pariodic roview and cannct be assigned &n evergresn status.  The
quaication perormed according to this document refers only b the hadwareisoftware canfigurstion in placs at the time of the

fication. Agilent Te L that ¥on change d be o place in order to
maintain the valdation procese. Any changes to the analytical or com puter hardware or softwars must be cleary spacied. A
change managemant systam provides a means far desermining the dexgree of requaliication rquired according to the extent of the
changes made. All detalis of the changes must be tharoughly recorded and documentad, togetner with detais of completed tests and
their results.  Mote: b i i Is the customer's respansibility.

Date: February 23, 2023 3:23:17 PM
Bystem ID; UAE TOX.007_CN11021007

wnanslaumun
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Acquisition operator Saengutha tarak
Acquisition mathad QQ2023_SCM

Data file anatyzed for this test FID_SN_01.D
Acnuiaibon Date: 22-Feb-23, 12:48:33

I SO PR A S T |

Overall Signal to Noise Test Status

= Sl

'
Data: February 23, 2023 32317 PM
System D UAE TOX.007_CN11021007 laﬂa'ﬁ‘lumunu
Page 50/ 101
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Attachments

Training requirements note: The delivery engineer attaches an ACE technique-specific braining cerlificale to the Egupment
Qualfication Repart [EQR). Obtaining ACE technique-specific cartficaton includes pre-requisite trainings for Data ntegrity, General
Compliance topics (GMP, GLP, ALCOA, eic ), mstrument hardware and saftware somponents, and the ACE lechnigue itgelf. The one

cartificate all pre-requisite irainings ag d in the Agilent Leaming Menagement Systam caled Success
Factars.

Location Category Document Name Page
EQR General ACE Sell Qualification Certificate 53
EQR General Operator's training certificate and qualifications 54
EQR Ganeral Operator's training cartificate and qualifications 55
EQR General Ogerator's training certificate and qualifications. 56
EQR Ganeral Opersater's (raining certdicate and qualifications. LI T
EQR Ganaral Oparator's training cartificate and qualifications 5B
EQRr Ganeral Oparator's training cartificate and qualifications. &9
EQR Tool Certlicate of Calibeation Gas Flowmater B0
EQR Tool Certificate of Calitration Manometer 64
EQR Taal Certilicate of Calitration Thermameeter Probe 68
EQR Tool Cartificate of Calibration Thermamelar 72
EQR Tool Certificate of Calibration Tharmameter Probe - 78
EQR Toal Cenificate of Calibration Thermometer Probe a0
EQR Material Certificate of Analysis ECD st kil, 18713-80040 a4
EQR Matanal Certificate of Analysis FID MDL st kit, 5188-5372 3
EQR General CDS Logon 88
EQR General Certificate of System Qualification ar
EQR General Cerifficate of System Qualification a2
EQR Genaral Certificate of System Qualification a9

'

S UAETOXO07 O 17 enanslumuny
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General

Document Name: ACE Self Qualification Cerlificate

Agilent Technolopies

Agilent Compliance Engine Self Qualificatior

[ Sarary 25, 2023 GEEHD AN
Drive Seslal 8:  GFCHOOME Flattorm Revisice: ACE L TES8
L L R np—— 1. Trey prone
and aigont Tharn i
siperiibme and 00
sysins
Technique Type Toatn Complatud Fusult
Gel Farmeatian Chiomakgrashy ] —
Ciiary Setroghosuas 10 Comarrm
Gas Coromangrapy - GOMS 17 Cantorrns
Emission Bpecrascopy a Camerrm
Disseluion u Carorrnn
Aserie Asoipbon 7 Comtarrmy
IGP-ME L] Contorrns
Gas Cromaograhy ] Conkerm
Inkared Specroscony 1 Ceonferem
Liguid Chramalograpny w Conkerrns
Ligud Chrmalograpny - LCWS ] Contorrmy
Meratisiden ® Conlorrms
Sample Preganon - Gay Crromatsgrapty 0 Centorras
‘Hample Fregarmion - Ugad ] Ceonlerves
Chmmasgragy
‘Supeseriical Fiuid Cheomatograghy " Contrres
Seftmars, ] Gontorras
UV Specrophotomanr 1w Conforrs
Crvurall Dualification Status
Cardarms
Date: Feruary 23 2023 22317 FM ]
Bystem i0: UAE TOX.007T_CN11021007 tana’lshmuqu
Page 53/ 101
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General
Document Name: Oparators lraining certdicate and quasfications
Agilieen Tachnslugias
Certificate of Completion
Leamer Name: Saenguthai Saeng Tarak
Tutle O Course: AN-CE-GC-24026-C: ACE G Specific Trainmg
Completion Dane ‘Newvember 22, 2021
Carufied By Comgany: Lemmrgg at Agilem
. y valiz Agers wan Agiheet-asshaneed servce
evaler Apderi's Saty Alarin Servica Nrees, ireraal ¢ eckucal updsies, apdes kaising. sre)
. ekrucal wippan, coevesi part ahane, Sthist b, #e By AQIOR Tectncinges, does st
aualify as il sevvcn o
Date. February 23, 2023 32317 PM .
System ID: UAE TOX.007_CN11021007 taﬂﬂ’ls‘lumuqu
Page 55/ 101
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General

Document Name: - |Dpara -i;l‘sbain.inq"gu!'_nﬁm.‘ andqualiﬁaﬂal;; : |

5 Agilemt Teshaolsgies

Certificate of Completion

Learner N Saemguthe Sseng Taeak

Tale Of Course: AN-CE-88-1-030-A: ACE 3 User Updune Training

Campletion Date; July 9. 2020

Certefied By Cosgany. Learning a1 Agilera

A Apler

e, theaugh wh Aglent's Safety Ao, E et
ks, Ve beval Mgt i s, nd pans pusr ec by Agilern Fochaclogies, does nat

qualify wutall, mrvice o maaist

Fabrusry 23, 2023 3:23:117 PM
LAE.TOX.007_CN11021007

wenanslumuny
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General

Document Name:

Certificate of Completion

Leamer Name Soenguibai Tark
Title Of Course. AN-ASPICEASEGE < 1001 -M: 78507820 GC and OL GC Standalone Chemstation MF/
Servie
Completion Dae November 23, 2014
Cenified By Company: Learning at Agilest
Timiations
A certficate far 5 oy by Al sl sraisicianl parvie
poavider. A x Safoty Alerta, Scrvice Notes, intereal sochaical updeies. spslie Tasing. famenl
i ) vent pers, o are, by Al T ex, dra et
quay ree or mash
Date: February 23, 2023 32317 PM N
Systom ID: UIAE TOM, 007_GM1 1021007 nNa9 lllmllﬂll

Fagye 56/ 101
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#2022 by Agilent Technologies Aghtent GrossLab Compliance Services
General General
Document Name: Cperator's training cartficats and qualifications Document Hame: |Operaters trani ng cenficate and qualiications. TR0 =
£ Mghlent Techralogas. L5 Agilest Tachnelogias
Certificate of C Certificate of Completion
Learmar Hame: Saenguthsi Sweng Tarsk R— g Siag Torsk
Title OF Courie. ANCE-GC-[1-022-A: Advamced GC Detoctors Applation snd Troubleshocmag Labs Title OF Course: AN— ASPICECSE-GC- 1000 -M: TES0TES0 GC and OL GC Standslone Chemstation HF?
— Service
Complta Date: Movemiber 25, 2014
Completion Dase N ember 23, 2014
Cenified By Company Leaming mt Agiles:
Cemified By Campamy: Leaning at Agilent
sappart
Al Servlce wad Support irasaing cersifionies Rass #ks fllowlng specific miaitons,
zata b d | i Agitent Teutmed ' o Ag
primider, " Agileat's Safen Service Notrs, imteins iezameal spdors, e o i Agern Teohsoligit
documerlatr, Whmieal iuppon, curen pars, avd gens updares Congleon of Kaming Mons. wrhos beng smpleyed by Agsdem Tuchao lopen, dams non srovider, Agitest's Safery Admvss, Service Netea, imtcinal tochaical updaes. apsdae lTaiming, coment
qualify an irdrvidusl t2 ety atall, sevice m manian Aglem praducs i cueren] gt waing elone. Agplert Ty g docs mot
qumify. b vl lerd prodects
Date: Februsry 23, 2023 323117 PM . . Fotruary 23, 2023 193 17 P .
: ay 23, :
System i0: URETOX,.007_CNt1021007 tﬂﬂﬂ']‘i‘lum'uqu Systam ID: UAE TOX.007_CN11021007 l.ﬂnm‘i‘lumthu
Paga 57101 Page 58/ 101
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General Tools
Document Name: Operatar's training carificate and quakfications Dosument Neme: K iém,ﬁm, P L L S
[ — Formmy
o R g — Certificate of Calibration—
. . Roferonse No Rizzopinsg Cert. No. PSYP- 22058826
Certificate of Completion Dato of Issun o R
Cusiomar AGLENT TECHNOLOGY [THAILAND) LTD B
U Chu Liang Bukcing 220F Unit A D 868 Hnma 7 Road
1D: DATOE1 5.0"3 Bangrak
Leamer Name: Saenguthas Sseny Taruk 05 i
Inatrumant Friezsion Gas Flow Moer
Tiile OF Conarse. AN-FSE-NDS-1-305-A OpanLab COS «2 & Workaazion Updoe Mol AQILENT TECHNOLOGIES 8087-0223
Swerial Mo 0001343
Comtrol Ho CadBMaC
Completion Date: February 19, 2022 ‘Equipment 1D "Mﬂ -
Date of Callbratos 0 Sap 2097
Cntified By Compary Learning s Agiles Recalbratioe Da te 01 5ap 253
{Specified by Cumbarar)  The Lser sookd b awars Txam ans many Sackes mo caus e insdeament 1o g1 o
Conditios of nstrument
Bufore Calibrtion Good Fhysical Condiion
All Service mad Sappart Lecation of Calisnation Trescal
R P i il b Shad Calfration Exviercomest 1 27)°C, (56 £ 15] %
i Saal e B berias- b b A e umi ettty bl oo s [E——— LCP 2851
e pors, i rhnis Al Tockrslagia, B it
quality an tpclvrdusd 42 wafery imatall service ot mantam Al s
Rabarasca Staschad Usnd
' EqugmenD  Contolbe  Codifcala¥o  Tmiesbein  Dus Gale
Fiow Calraton PH-GFWFY CEMOIF 220404AB40 KRIES 13 Apr 2023
Mass Fiom Cabraine -GN CEONF IH2MAAL KRIES OF Jan 2024
Fiow Calbrator PH-GF-NET CEI03F TR KRIEE 13 Apr 204
= Calibatod By Apraved Signatary
Bahd Azan Bin Bakman T Fown Featang
Dats: Febuary 23, 2023 3:23:17 PM ' Data: Fabruary 23 , 2023 32317 PM '
Systam 10 UAE TOX.00T_CN1 1021007 tﬂﬂﬂ']f‘h]mﬂqu System D UAE TOX0OT_CN11021007 lﬂﬂa']‘i‘lumthu
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Electronic Signature
Purpose
This signatuse page was created and published because the ACE sign-off acticn was exacuted, which is valid for the entire document,
Inchuding attachments. The ACE sign-off is an alectronic signatura that requires two distinct i 15 unique
and persanal password, The Agilen! representative who has deiversd this service understands the meaning and lagal status of an
electronic sxgnature. As & traned official operator, the Agilent representative has a unique passward and lagon te acsesss ACE and

sagn this (Othes «can be applied to this document using & Document Cantent Mlaragemant or ather
suitable methad defined in your date access snd control procsdures |

Details

Full Name of Signer: Sasnguthal Tarak

Lagged On User Namae: saenguthai taraki@nan agilent.com
Sigrature Creabion Date: February 23, 2023

Reason for Signaturs: Executed profocol and published this original version of documant

Regulatory Disclaimer

This document provides & pi verlfy d avids of praper operatian. # has been prespared flom our
interpentation of applicable regulations as wel as ndustry bas| practices. The documenl is designed (o provide an imponant compsenant of & complete
compliance package. Validation depends upon many factors and use of this prosacal alona does not assure complance. Agilent Texchnologies makes no
promises or reprasontations as to its sufficiency for any specific regulatary pragram.

Warranty

#gilerd Technologies makes no warrardy of any kind io this mafersal, insding But nat limited to, e implied warantias or marcharvsbilty and fingss for
& parlicular purposs. Agiienl Technologias shal not ba liable for emars confainad hanen or for incidental or conseguendal damage s in comecton wilh the
fumishing, perfammarnice, or use of this maberal
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Agilent Technologies Materials: GCIGCMS

This sechicn Ests details for a set of Agilent materials requied for all qualiications.. i seversl part numbars are listed for an itam,
‘onky the onaie} that apply to the tested configuration amne usedl.

Retantion Gap
For SSTCO, HSISEIFID, HEVIFID tests; for S5/FID tests excapt Response Linearity
Par No. 19091-60520{E} or equivalent
G3509-63001 {Infuvo 3000 GC)
Capillary Column '
HP-5 30 m x 0.32 mem x 0.25 um; for FID Respense Linearily . all oiher inletidetector combinations.
Part No. 18081J-413(E) or egquivalant
18081 J-41 3-INT or equivalent (Intuwe 8000 GC)
Capillary Column (SCD)
DB-1 30 m x 0.32'mm x 1.0 um; for SCD.
Part Na, 123-1033 or equivalent

Capillary Column ($Q, TG, Q-TOF)

HP-5MS 30 m x 0.25 mm x 0.25 um; for SG, TG, and O-TOF fests.

Part No. 190815-433(E) or equivalent (5675 and below)
1908915-433U| or equivalent (5273 and up. TG, and Q-TOF)

Capillary Column (lon Trap)
HP-4MS 30 m x 0.25 mm x 0.25 um; for lon Trap tesle
Part No. CFA944 or equivalent
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Februsry 23, 023 B0 Audt Errstuman Liswnsieg ‘Bucoesfully unincked session
LU Identified By
ON00-COM-D000-1 TMS-HIS.
5w urlock cade
BABY-KASO-OSNI-BET-WE
4
February 23, 2000 G758 At Eqploates Sesgion EGP detais for prmany
a Inchaique [Ge)
Fiuputy:
[PretocsiPackaiGeCeonlgual
lensfi2 510G 02 51 sqp].
EQP Fie Nawe:
30251 eqp) EQP Name:
[AghentRecommended] Prom
ool Revision {Go 02 $1]
Faosary 23, 2023 B26:00 End Conhgurayon. Smaman Mo
A
Fubrusry 23, 2033 026:07  Start Cudricason Session (&)
A
Frbroary 23, 2020 820:07  Stat Enpeution Sysiom bagection and Basia  None
A Safety and Oparaion - TS0 -
Quaieative Tast - o srieonts
srcanmd
Page 1710
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Syt - LIAE TOX DET_CH11022007
Print Data: Feteuary 33, 3021 3:20:21 PY

Time Tramsaction  Actviy Typw o Transactian Ogticaal lifurmation
State. ]

Fubraary 33 2023 92634 Ead Esncuton Spstem Inspecton and Basc R Gow < ©
A Safety and Operbon - TEE0: -

Coumtiatn Tast - Ho wriponts

assscimd
Fatrcary 23 305 92638 San Exscuion et Proseure Decay - Frost More
M S5L; - Pressumm Cortoled Iniv

880l L =2 il

TR
Fabrsary 23 2009 92697 Ead Executon Iniet Bmssure Decay - Frost  Fun Gont -t
A 5L - Prwssury Controbud inket

28 i et

February 23 2003 §2698 St Expcuton Iniel Eressure Arcerscy - From - Moane
A 5L - Prmasus Confrobud inket

-5 0pl L1l
Frtraary 23, 3023 02644 End Exucution Iniat Fressune Aoceracy « Front Run Cownl - 1
M FEL: - Frmsaur Conroled Inet

-E:28ApH- L1200
Frorary 33, 2029 #2648 St Enscuton Duteeier Flow Acouracy - Front hone
an WECD: - Type: Makig- 5

6.0 mimin - L <= 10.0%

seipoint
Fbroary 29 03 92758 Aadt cala Detector Flow Aooracy - Fron!  Monus Datn Eriry
i WECD: - Type : Maknig - §

WO mLmn. L= 100%

sepoim
Fabraary 39, 2033 62740 B Exseuton Dalecior Flow Accuracy - Eronl Bun Gownl - 1
a WECD: - Type - Makmig - &

00 mLimn L= 100%

seipoim
Frbromiy 23 2029 2732 Sant Exazuion Delectr Flow Accuracy - Back  Mone
a FID: - Type : Fusl - 5:3008

MR - L < 15,0 petpant

Puga2i10
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Usar Mame: sapaguihaliamk
Hostmame: LAFTOR. COISHOMY

A TOX 207_CN1H031807 Transaction fog |

Aglient CressLab Compliance Services

Sopntis d: LIAE.TC.BET_CHA1021007
Prim Duta: Fabeuinry 35, 2023 323.23 FM

Data: Fabruary 23, 2023 3:23:17 P .
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Uit Name: Saengutnadanak Symbam i UK TO 3 007 CRITENEAT
Hostnams: LAPTOR.COISHOMY Print Data: Pubrasry 23, 2023 3:25.13 PM
UAETOX 207_CHNI102107 Transaction log ©
Tara Teansaction  Activity Typa of Transastion Optionsl infsrmatin:
Siate Pertormed
Fabrusry 23, 013 23004 L Exmcution GC Cen Teniparatare ‘Fun Courst 1
A Accsracy - TBU - Temperskire
2 Owen < B: 2300°C - L: == -1
AND <= 1.0 % setpoint n K.
Februsy 23, 2023 #3006 Start Emmeabom GO Owen Tempanilue Mane
AR Apcuracy - THRD: - Tempeniare
Cwen « 5 1000°C - Li =10
AND <= 1.0 % setpaint In K.
Fabrusry 23, 2073 93040 Aadd Dala O Owan Temperaiue Wamal Do Entry
AN Apceracy - TBE0: - Temparatare
Owen - B 1000°C - Li»=-10
AND == 1.0 % seipoint i K
Fabruary 31, 3033 03043 End Exnculion OC Owen Temparature Run Courst 1
Al MAopouracy - TRE: - Temparstare.
:Oven - 5 1000°C - Li»=-0.0
AND «= 1.0 % seipaint s K.
Fabrusry 23, 2023 23048 St Empeulon GC Cwen Temperature Stabifly  Nona
AW - TEOO. - Tumperature | Oven -
B 1000°C - L == D870
Februsey 79, 0239148 Al Dalw G Crwin Tomperaluee SRabiity  Manwal D Entry
AW - TEOO - Tamperaiuee . Oven -
8:1000°C - L == D5°C
February 2, 2023 1148 End Ewctin GC Orwen Tanparaluse Snatsbty Run Courvt: 1
AN - TE00. - Tempersture - Oven -
5§ 1004°C- L <= 050
Febrneny 20, 2 8305 Start Eamcutan G Seouieg Fun - njshen  Nene
AN Temwar, Fromt 858, Frosl UECD.
- P of Syl Prepanaion -
e it associned
February 23, 2023 240:21  Start Exsaution G Seouing Fun - inpction HNeea
L Towat, Frost 852, Frost UECD:
- Pran of Sysiem Praparation -
N bty assoziaied
Pagea ! 10
Date: February 23, 2023 32317 FY .
System ID: UAE TOX.007_CH11021007 tana'ﬁ‘lumuqu
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Page 16 /101

Tme Tramacton sty Tyem ot Traneactian Optianal Iniarmation
stute Frremed
Fehwusry 23, 23 B2T58. pudh Tata ‘Datuctzr Flow Acousacy - Back Marust Dka £y
" i Type - Fusl- 5300
i L: < 10.0% paipont
Februmy 23 2003 52757 End Fxacution Distuclor Flow Accuscy - Back  Run Court : 1
a FID: - Tye - Fuel - £: 300
i - L <= 10.0% nalpoist
Februay 23, H2IB2T09 it Exmtion Detnci Flow Accurucy -Back  Nona
- FID: - Type : Coédiant - 5 400.0
i - L: <= $.0% ssipoint
Py 23, 2023 82822 Aukt o Dt P fccanney - Back  Mamual Couta Eiry
m FID: - Typa - Cocdiner - & 4000
i - £ <= 40.0% sepcin:
Februany 23, IS8 End Exmanon Dusectar Fiom fasrwey - sck P Ceun 1
- FID; - Ty : Cocdirer - 5: 4000
mLiin - L <% 10.0% sespaint
Febipuary 23, 2029 52820 Sart Exscuion Dtector Fiow Arcemey - Back  Nomm:
s FID: - Type - M- 5 730
T ——
Fabruary 33, 2053 03008 Aufit Data Detecior Flow Accuracy - Back  Manusl st Eny
a I Type : Makoup - 5: 250
L - L <= 10 0% satpont
Fobpuary 73, T 03028 Ema Exteution Dsecior Flow Acouracy « Bacs. R Gownt £ 1
au IO Typs - Mk - 5 250
=Limis - L: = 10.0% saipoint
Fabrusry 73, 23 63908 St r—— G Cren Tempsrature oo
o Acesracy - THBG: - Temperabare
O & 2T L A0
AND € 1.0.% setpointIn .
Tt rumy 23, 2023 S04 Autk ot BC S Temperatiss Mansal Dus Entry
e Acsaracy - TRB - Temparature
Oven B 20T L e 40
AND <= 1.0 % st K
Fage /0
Date: Feanary 23, 2023 3:23:17 PM .
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LIAE O, 007_GN14021087 Transasiion kg
Time Transactian  Aetivity Typs of Transaction Gptonal intormation
Stata Parkzmod
Fotriary 232009 2485 St Emcution O Senuting fun - njecaon Nonw
P Torwes, Front 55, Froné LEGE!
- Pat o System Praparatian -
[ —
February 25, 202 4218 Audt oma G Seoung n-wjeckiy Duta s Pam | EAE
e Tirwar, Frare S3L. From UECD: 202R002023 ECD
- Partof Sysinm Fraparation - 202012.22
Mo s assacisin 14104500_GETOR0_WEC
6_SGI0EGDIARS
February 9, 3053 £4314 el Euncution @ Besuting Fun- Inpclan Fun Gount €
o Tower, From S5L. From UECE:
- Part of Systum Preparation -
o s aacciated
February 79, 201 43T Start Exuaton, Hoiae g DY - Fronl UECEY: - Nonn
£ Delecisr UECD - L {Noksal: ==
309 Hz- L (@ <= 15,00
.
Februry 21, 2023 2435 Audh Gain ot Dt - From UBED) - Dt S Pah - EAUIAS
P Duelsstee UECD - L (Noisal: <= BI2UIECT_ND_IDECDIA.
300He- LM<= 1800 ch
Hamawr
Frbrumy 23, 2023 24411 End Emeuton Neian it D~ Fist LECD) - R Courd -1
™ Detnier UECE - L (Noisef: <=
200 Mz - L (Do <= 1500
Harar
Frbrumy 23, 202 24414 Staet Emcution infecon Procisicn - infsctn Nore
™ Tower, Feent S5, Frone LIECD:
~0C -L jArea); <= 3.00% - L
{Foe Time] <= 1.00%
Fsriy 23, 7023 14445 St Exmetin Ifochon Pracition - ifucion  Nase
™ Tiwa, Feoal G5, Fiuse LUECD:
-G -L Areal; <= 300% - L
{Ret Time): <= 1.00%
Fage 5110
f
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Print Date: Febmuary 23, 2025 3:33:53 PI

Time Transaction  Actiity Type of Transaction Optional Infermaten Time Transactlon  Aetwity Tyee of Transsction ‘Optional information
Stae Partamead Suata Perfonmed
Frbruary 23, 01 24843 Auh Daa Vijecion Frocisken - Injecion  Dista S Patn - AR Februsry 23, 2020 24802 St Excstion [T — Mo
P Tower, From S50, Front LECD 20an0Q3023_FCD P Tenwwr, Fromd 855, Frost UECD:
G -L{Ama) == 300% -1 2030027 - Dstuetor UECD - L: = 1500
[P Timay = 1008 14-10-45100_GLTEH_EC
D_Prodt-020F. ECH A ch February 23, 2023 24826 Start Expcution Signal In Nowe - injecton. Nemn
™ Tower, Front 51 Fron LECD:
Fubrusty 23, 2073 2 4843wl Data tajecion Frecision - mpecion.  Dsta flak Paln - EWLAE -~ Detncior UECD -1 == 1500
P Tower, Fron| S50, Feont UECD. M0G023_ECD
SBE L (A = 300N L HUA0232 Falinuary 23, 20524000 Audt Data igeal In Moise - Injection Dt fhes B | BAUAE
{Feat, Tirry <= 1,008 14-10-4900_GCTRBI_UET M Tower, From S50, From UECD: 2039e€C0 SN _071.0ECDY
D_Fredt -021F.CREGD! A ch - Dmtector UBCE: -Lire 1505 Ach
Fabeuary 23, 2059 246.43 At D tejecan Praciuien - iejeckn  Clota Ths Pall : EALAE Febuary 23, 2003 26107 Saant Enseuson signal to Moise - Injection Hone.
2] Towwr, Fren 852, Froel LECD: MI003023_FCO M Tower. Fram SEL, Front UECD);
SGE L jAma): <= 300%-L 20230022 « Dotector UECD -1 »e 1503
(AL Thaje £=:1, P 04000, G0N0 A0 Februmy 5 2008 25124 Eml Emmcutas Signal i Woise - mectian Fun Gownl £ 1
0_Prwdn—23F MECDTA - Tower, Frant S5L, Frenl UECD:
Fabruary 23, 2023 246:43 - Auctl Lt Injucion Pracision - injecion  Doea fles Path - ENUAE =FiacKir LHAC0 ¢ Ly 1300
] Tenwar, Frent 552, Fiust LIECD: 2033002023 ECO .
% s Swn Facuton G Seouting Fun - Injection Kens
SO0 -LfAma) =300% L 20230222 :m Tewss; Frent S5L, Sack FID: -
(Rt Time) <= 1.00% 110 SOG_GCTER0_WEL ' '
Fon of Sysiem Pregarton - Ho
D_Pma-G23 (EGD1A oot
Fstwuary 23, 2023 246:50 Aust Dutn It Pracision - Ijocion Dt Fes P E5UNE oy 4, 0 Al B 00 Scouisg Ran- injction. D s Path - EALIAE
Ay Tonwas, Feost S50 Frost UIECD: JITO0HE_ECO oo 2 Teawer, Fronl S5L, Back FID:- - 2029F10_EC. 01 OFIDZE ch
S0 L lAreak == 001 20230222 : . T
Fat of System Fraparaton - No
(Rt Timei: <= 1.00% 1RAGAROG_GGTEH0_UE Feriell
O_Pre01—034F ECD1ASS
Fetraary 23, 2003 5597 find Execution G Seouting R - Injection Fun Count - 1
Fabrusry 20, 7023 2405 Ausi e Injuction Precision - Ingaction  Data fles Fam © E4UAE o Teower, Front 55 Back FID: -
£ Tower, Frost ESL. Front UECD: 202R002023_h60 P-ﬂeflmem?mm e
GO <L Areal sm 300N - L 20ZH0222 s i
(Rt Time: <= 1.00% 1810 4500_GCTE0_UEC
£_Prai2SF (ECTA S Fabruary 23, 2023 EAE64 St Execation Nclan and 0vif - Back I - Wona
P Datieter FID-- L (Noisay <=
Fabruary 21, 2023 24T ST End Exeuion Irjeckon Poecsion - Injection. A G < 1 A0 pA- L (D = 260
o Tower, Fionk 5L From UECD: i
B - L [Areal <n 3000 - L
et Tine: <= 1 60%
Paga i1 Page7 /90
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Usar s ssangut) tesk Systam 4a; UAE TOX.007_CNI18a1007 Uner Name: samnguihalbirak Byatam 1a: UAETOXB07_CHI1021007
Mastmame: LABTOP-COIBHOMY Print Dave: Fehruary 33, 2933 13233 M Hosimame: LAPTGR.CAISHEMY Peint Date: Fabiruary 23, 2023 323:31 FW
UAE TOX 067 _CN11021007 Tramsaction bog | UIAE TN 507_CN1I0ZI08T Transaction log :
Time Tranmnctios  Activiey Tree of Transaction ‘Optional Information Time Transaction  Actwity Ty cf Trassa etian
Sute Perteemed - statn Parfarmad
Fenuary 23 203 25323 S Exmcuton Pisiye sard (A - Auck FID - Mo Fabruary 73 2003 16822 Audl [ Injection Frecsian - ijecton
M Cwtaciear FID - L Mok P Tower, From 551, Back FI0: - JINO0202S 2023-03-22
10 L (D GO LAl e 00N L 12-35.06/00_GCTES0_FIDD
ro (R, Timnj v 7 0% Pref 106 DD 8 eh
Foznaary 23, 2003 ZE353  Audi Catn Poime zere Dot - Back FID:- Dt ks Palh: EALAE Ftuary 25, 2023 25022 Audi Dma Injection Pragaion - injscion  Data fies Path : IAUAR
FM Caleecticar FID - L {Hoism) = 202300 GUTES0_FID_ND- L0l Towes, Front 551, Back FI0: - J02R0020G3 30230222
610 s -L (D <= 250 | DFIDZE GO - LA == 300% .| 12.35.06i00_GCTBI0 FIOD
Premn (Fiul, Timm <= 1.00% Pre00T DFDA.ch
Felnuany 23,2023 25410 End o Poome srd el - Back FID: - Ren Cound 1 Fabniary 33, 23 25020 fedd Daia Injection Praceson - Imechion  Cain fime Path | BALGE
L Dulcics FID - L {Noisak <= [ Tower, Fromt 550, Back FIC - 2023002003 H23.00.22
€10 A L (Do) <x 250 GE -Lptresy == 3006 -1 12-35.0900_GCTEN0_FIDO
pANour et Tira) <= 1.00% P01 R DFH B
Febnsary 23, 2003 2:54:13 - Stant Ewmariinn Injection: Fracisizn - njecien Hota Fabiusry 33, 3033 2E036 Al Dty Injecion Preceton - Inecticn  Diata fss Path - EALGE
m Tewnr, Front 51, Sack FID. - e Towar, Froet S5 Rack FID - 2QROCINI HIS01-22
GC -L {Aea): <= 300% - L B -1 phresy <= 200%-L  1235.0500_GC7800_FIDD
{FRL Thme <= 1.00% {Reek, Tama: == 1.00% FreDiie OFIDIE ch
Felsruary 23 2023 X504 Start Exmruton Injecion feceicn - ijecion Nusw Fluiusarty 73, 023 00:43 End Exscution ijecton Prechsbon - Injecion Run Gourn - 1
m Towwr, From S5L, Rack FID - P Tower, Front 5L, Back FID: -
GO L jAaa) <= 300% - L GO - L v == S 00% - L
(et Thma) <= 1004 (Rt Tima; <= 1.00%
February 23 2005 26737 S Exmcuton Iniecion feceien - imcian  Hore Feenumey %, 2073 300:58 Sl Exacuiien Signal to Nose - Inecion Hinme.
M Townr, Front S5, Rack FID. - 27 Tower. From: 551, Back FID: -
GO L ea) <= 300K -L Dstmctor FI0 - |+ 300000
(R Thmal <= 1.00%
Fubrusry 2%, 2023 321310 Blat Execution igeal io Moe - Injscton Hinne.
Fosniary 23, 2023 26921 At Duain Injecinn Pracaion - injeckn D e Pah | ESUAE P Tower. Fron S5SL, Sack FID: «
" Tewnr, Frenl §5 Back FID; - 20ENO0NES HIA0228 Detecior £10 - L: »= 300008
OC -L frenk e 300%-L  12250H00_GO7ER0_FIDD
(Rt Thmer <= 1.00% _Pre0104 DFIDIB.c8 Fodramry 23, 003 10036 St Fencation Eigaal 1o Mose - Injecion Mons
u Tower, From BE5L. Back FID: -
Fetruary 23, 2023 26021 At st ‘npecior Pracaion - njecton Dl e Pah - EAUAE Detector FID = L: > 300000
M Tewnr, Froel S5, Back FID - J0ERO0NE 300222
GC -L |wank <=300%-L 12250500 GCTEOD_FIOD Frlbrumy 23, 2023 30013 Audl D = Injaokon HE
. To g e 100K [ R—— P Tower, From SEL, Back FID: . J0EWFID_SN_01 DFIH8.ch
Dosectar FID - L:>= 300000
Fages /10 Pagu @i 10
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Time. Transaztion  Acifetly Typa of Tramaction Optiesal Information
Sty Paetarmed

Fabrumy 74 2023 36331 End [E—— Signal 1o hoise - injection Ran Court 1

i Towme, From 551 fack FIE:
Detuster FID - L >= 30008

Febrnuaey 33, 2003 30400 Eng Crsieation Bassion oo

2

February 23, 2003 304700 Sinr Hmparing Sansion Hene

M

Pabruary 23, 2073 31835 Ausn Fuparing Bessicn Report Generated -

M Confizain

Folsruary 23, 2003 34957 Aut Anpartig Sawsion Rapon Sgnad - Canificsie

o POF Hame:
LUAE, T £07_EN1 1021007
_IN230003_Certica_ Y. pdt
Uner Nama
sdnguIa sk e nghen

Fobrumy 33, 22233242 Audn Fapaiting Session
i
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICE! VICES
FHM PATTANAKARN R{ 25

TEL

MBC-TILTIE OIS
CALBRATIIN B038

Cert. Nou: 23TM183
Page: 103

Certificate of Calibration

Equipment : Water Bath

Manufaciurer : Memmart

Model : WNE 14

Serial No. ; L416.0806

1D Ma. : UAE. MIC. 00272560

Submitted by : Uinited Analyst and Enginearing Consultant Co., Ltd.

3 Soq Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Lecation : Microbiology Laboratory

Recelved Order
Calibration Date :

15 February 2023
15 February 2023

Ambient Temperature : {26+10)C
Relative Humidity : (60+30)%
Calibrated by : Suwit Imjai

Approved by Wlu.

Appraved Signatory

i Pomnthippa Tameyakul
(/) Malee Bulkruea

Issue Date : 24 February 2023

tanms‘bimuqu

Equipment ‘Water Bath Cert, No.: 23TM163
Condition As-Recelved :  Used ltiem Page: 2of 3
Reference : 2302-029500C-2
Procedure Used :-

Calibration were conducted using in-h calibration p CP-OTO4 g to direct

measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Tharmormater ( IPRT ).
The temperalure scake used was based on [TS-90.
Condition of this result of calibration
1. Raferanca standard instrument;-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acouisition 340724 MYSD003411 22LM165 26 Nov 2023
2, This certificate Is valid only to the item calibrated on date and place of calibraton,
3. This i Is ble to the Ir System of Unit,

Result of Calibration :- {* ) Without Adjustment
Function of UUC* Temperaturs Source

| AC Voltage Supply
{°C) { %RH. ) { Valt )
g of Calibration 22 B5 2N
Finished of C 23 81 231
Ref. Std,
P 3
osition i s
T 1 4B04535-001
A7 2 7 2 4804539-002
/’/4 Stref) 5 o 3 4B04535-003
4 4804539-004
S(rel.) 4804539-005
Front

wnmslaumugy



Equipment : ‘Water Bath Cert. No.: 23TM183
Condition As-Recefved :  LUsed llem Page: 3ol 3
Referance : 2302-02950C-2
Result of Calibration == { * ) Without Adjustment
Function of UUC* : Temperatune Source
Calibration uuect uuct Average* ing { °C )
paint Setting Reading Pasition
{"c) (c) (e 2 1 | 2 =] | 4 [ 5 {ref)
445 445 445 44455 | 44437 | 44428 | 44477 | 44459
Calibration | T Coverage
paint v ‘| Factor
(Cl (c {£7¢) (£°C) k
445 0.078 0.038 015 2

Average® : The average of 30 values in each pasition

Unifarmity : The i of at any sensors and the measured lemperature.
at the reference location which are observed at tha same time or at as close an obsarvalion time as possible
o the patiem o within the chambar under steady-state conditions.,
Stability : One-half of the greatest maximum difference of measured femperalure at any one probe.

UuC® : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded unifarmity

The reported uncertainty of measureman! was based on a standard uncertainty multiplied by a
factor k. providing a level of of 85 %

-olo-

wenmslamuga.

Equipment : ‘Water Bath Cert. No.: 23TM184
Condition As-Received :  Used llem Page: 2of 3
Reference : 2302-02950C-3
Procedure Used :-

Calib Wi using in-h ibration p dure CP-OT0O4 ding to direct
measurement method with Data ition which with Industrial Platinum

Thermometer | IPRT ).

The tempersture scale used was based on ITS-&).
Conditlon of this result of calibration
1. Reference standard instrument:-

Instrument Maodel Serial No. Cart. No. Due Date
1) Data Acquisition 345724 MY50003411 22LM185 26 Nov 2023

2. This certificate &= valid cnly to the #em calibrated on date and place of calibration.
3. This certification is fraceabls to the Internationa! System of Unit.

Result of Calibration :- ("} Without Adjustment
Function of UUC* : Temperature Source
Environmental AC Voltage Supply
{*C} { %RH. } { Vit }
|Beginning ef Calibration 22 65 23
|Finished of C. 22 B3 230
Red. Std,
Position : 1D No.:
1 4B04539-001
” A 48 0
J - 1 S(ref) - L 2 04539-002
A4 & 3 4B804538-003
4 4804539-004
S{raf.) 4B04539-005

Front

enanslumugy.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVI : EQUIFMENT CALITRATION AND TESTING SERVICIS
$3414 PATTANAKARN ROATH 501 10,5 AN SUANLLANG HANGRDK 10250

TEL, 0-27 17 MK

WSC-TISSTIRITIGE
FAN. 027 (20484 CALRRATION 858

Cert. No.: 23TM154

Page: 1of3
Certificate of Calibration
Equipment : ‘Water Bath
Manufacturer : Memmert
Model : WHNE 14
Serial No. : L416.0612
1D No. : UAE MIC.003/2580
Submitted by : United Anakyst and Enginesring Consultant Co. Lid,

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanang,

Banghkok 10280
Location : Micrabiology Laboratary
Received Order : 15 February 2023
Calibration Date : 15 February 2023
Amblent Temperature ; [268£10)°C
Relative Humidity : [50+30)%
Calibrated by : Suwit Imjai

Approved by : m .
Approved Signatory

{ ) Pomthippa Tameyakul
{+} Malea Butkrusa

Issue Date ; 24 Fabruary 2023

The

Equipment : Waler Bath Cert. No.: 23TM134
Condition As-Received : Used llam Page: 3of3
Referenca : 2302-02950C-3
Result of Calibration ;- | * ) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* £ ge” Standard ding ("C }
point Setting Reading Paosition
[ (e (&} 1 [ 2 [ 3 | & [ sqref)
245 445 44.6 44520 | 445080 | a4 | aasm2 | 4430
Calil e ! Covarage
point i o *| Factor
Le) (c) (£°C) (£°C} k
44.5 0.077 0.037 015 2

Average® : The average of 30 valuas in each position,
L

y : The fh of a8t any senscrs and the measurad temperature
&t the reference location which are observaed at the same time or &t as close an absarvation time a3 possibie
1o ina tha temp pattern or homegeneity within the chamber undar steady-state conditions.
Stability : One-hall of the greatest i i aof d at any one probe,

UUC* : Unit Under Calibration
Note : The reported uncertsinty of measurement was Included stabllity and excluded uniformity.

The reported uncertainty of measurement was based on & standard uncerainty multiplied by a
qe facior k, providing a level of co of approw 95 o,

-ola-

enaslamusal.



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § E
CORPORATE SERVICES ¥ CIPMENT CALIBRATION AND TESTING SERVICES ?q.‘//ﬁ\\.}f
3404 PATTANAKARN ROAD 501 18, 51, NG BANGROK 10250 Bl
TEL 17-3HE-29  FAX. 271994884 ::f—-“::':‘::‘:::

Cert. No.: 23TM726

Certificate of Calibration B
Equipment : Cooled Incubator
Manufacturer : Binder
Model ; KB 400 EG
Serial No. 20200000015535
ID No. : UAE MIC.01B/2554
Submitted by : Unitad Analyst and Engineering Consultan! Co., Lid,

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiclogy Laboratary (302)
Received Order ; 27 April 2023
Calibration Date : 27 April 2023
Ambient Temperature © {26+ 10)°C
Relative Humidity : {50£30)%
Calibrated by Tawatchai Pama

Appraved by :

Approved Signatory
{ ) Pomthippa Tameyakisl

(/) Malee Butkrusa

{ ) Suwit Imjai

Issue Date 12 May 2023

The U inties are for a

1ol e pepinduced

Equipment ; Coaled Incubatar Cert. No.: 23TM7Z6
Condition As-Recalved : Used Item Page: 3of3
Refarence : 2304-04810C-1
Result of Calibration :- (") Without Adjustment
Function of UUC®: Temperature Source
Fresh air setting ! Close
Calibration | UG uuc Temperature Temperature | Overall |Coverag:
Paint Selting | Reading stabllity uniformity ‘arigtion| Factor
(%) LEY ) 70 (£°C) {C) () k
350 35.0 35.0 0.0090 018 0:21 2
= Measured Temperature | G | 7
Paoint Position
() 1 | 2 | a3 | & [ 5 [ & ] 7 | 8 [9gf] (&)
350 | 34013 | 34987 | 34534 | 34603 | 35.034 | 35.027 | 35025 | 35035 [ 34980 | 0.30

Average® ; The average of 30 values in each position.

Taemperature stability : One-half of the greatest { f of P at any ona sensor.
Temperature uniformity © The maximum di of P at any sensors and the measured
temperature at the reference location which sre observed al Ine same time or at as close an abseration time as
possibie o ine the P re patierm or within the chamber under steady-state condilions.
Cwerall Vari: ; The Dif of the i and mini measured lamp obsarvation.
UUE* :© Unit Under Calitraticn

Maote @ The reported uncertainty of measurement was inciuded stability and excludad uniformity |

The reported uncertainly of measurement was based on a slandard o i ied by a Isl
factor K, providing a level of of appraxi 95 %.
-oo-

wenenslamuih

Equipment | Cooled Incubator Cerl. No.: 23TM726
Condition As-Received :  Used ltem Page: 2of 3
Reference : Z304-04610C-1
Procedure Used -

Calibration were conducted using calibration p CP-OT02 g to direct
method with Data Acquisition which with i Temp: Detector { RTD ).

The temperature scale used was based on ITS-80,
Condition of this resuit of calibration
1. Referance standard instrument:-

Instrument Modal Serial No. Cert, No. Due Data
1 ) Data Acquisition 349724 MYSTO13711 22LMma3 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibrafian,
3. This fication is fo the i Systam of Unit,
Rasult of Calibration == (®} Without Adjustment
Function of UUC": Temperatura Sourcs
Fresh air setting : Close Envirenment during calibration
_ Beginning Finished
Temp. { °C ) 20 19
REL Humid. [ % ) 72 82
AC Supply [ Volt ) 230 23
Ref. Std,
; Position b
1 22-18RTD-211
2 1BRTD-212
3 1BRTD-2/3
4 1BRTD-214
5 1BRTO-2/5
6 18RTD-2/6
7 1BRTD-2/7
Probe Installation Details : Dimension of Chamber : 8 18RTO-2/8
a= 10 em el ME m 9 (ref) 18RTD-219
= 10 o W= 0.65 m
cs 16 cm H= 1.2 m

Capacity = 03 m

enmalumugil™

'y .
Lo
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVIC blff;—-‘b:f
g q _ g b it s e
H340 PATTANAKARN ROAD 501 1 LUTANKT. SUANLUANG BANGRUK 10 T
FAX. 0127190454 CALINATION 0168

Cert. No.: 23TM728

Page: 10of3
. » .
Certificate of Calibration
Equipmaent : Incubator
Manufacturer : Memmert
Model ; PP 260
Serial No. © VE18,0066
1D No. : UAE.MIC.032/2558
Submitted by : United Analyst and Enginesring Consuftant Ca, Ltd

3 Sol Udomauk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location : Microbiclogy Laboratory (302)
Received Order : 27 April 2023
Calibration Date : 27 - 28 April 2023
Ambient Temperature (26+10)°C
Relative Humidity : (50£30)%
Calibrated by Tawalchai Parna

Approved by : ks -

Approved Signatory
() Pornthippa Tameyakul
(<) Malze Butkrusa
() Suwit Imjai
Issue Date : 11 May 2023

The Uncertainties are for a confidence probability of approximately 95%

Exerpl with the price

and Texl

P ]



Equipment : Ircubsator Cert. No.: 23TM723 Equipment ; Incubatar Cert. No.: 23TM728

Condition As-Received : Usad |tem Page: 3of3 Condition As-Received :  Used ltem Page: 203
Reference : 2304-04610C-6 Referance ; 2304-04610C-6
Result of Callbration :- {*) Without Adjustment Procedure Used
Function of UUC* Temperature Source Calibration were d using calibration | CP-OT02 ing to direct t
Fresh air setting : Close methad with Data Acquisition which with p Deatector | RTD ).
Calibration | Uuc® | uuc* Temp T Overall The temperalure scale used was based on [TS-80.
Point Setting | Reading stability iformity iati Factar Condition of this result of calibration
(") (*ch | tc) (£°C) {*C) {a] K 1. Referance standard instrument:-
250 250 250 0.020 0.81 1.2 2 Instrument Modeal Serlal No. Cert. No. Due Date
360 36.0 36,0 015 14 hH: 2 1) Data Acquisition 349728 MYST013711 22LMAG 02 Jul 2023
‘ Wessired oo ) o e e e
Paoint Paosition . - 2 g
(e 1 2 3 2 5 6 7 3 9 (ref.) (£C) Resuit of Callb(mlfm - {*) Without Adjustmant
250 | 25541 | 25354 | 25.388 | 25278 | 24.341 | 24.549 | 24.970 | 24.455 | 24747 |  0.30 Eyingtionof ULIG? Temmpeatuce sollice —= —=
360 | 35275 | 35351 | 45760 | 35,041 | 36.543 | 36.650 | 36.053 | 36.728 | 6232 | 038 Frosh air satting Liose: @"‘ diring .
Beginning Finished
Average® : The average of 30 values in each position Temp. { °C ) 25 2
Temperature stabllity : One-half of the greatast i i al d at amy one sensor, _{ REL Humid, { % ) 75 23
Temperature uniformity : The of measured Ia] at any sensors and the measured 2 A AC Supply | Voit ) 231 231
temperature al the reference location which are cbserved at the same lime or al as close an observation time as = &
possible to ine the tamp pattern or within the chamber under steady-state conditions., 1 a3 Ref. Std,
Overall Varlation ; The Difference of tha maximum and mini measured ires fhroughout observation ‘? Position : 10 Ho.:
UuUC* : Unit Under Calibration i H 1 22-18RTD-211
MNote @ The reported uncartainty of measurement was included stabilily and excluded uniformity . T 2 o
The reportad uncertainty of measurement was based on & standard inty i bya it} 3 1BRTD-2/3
factar k, providing 3 level of confidence of approximately 85 % 4 1BRTD-2/4
5 1HRTD-2/5
vl 6 18RTD-26
T 18RTD-27
Probe Installation Details | Dimension of Chamber ; 8 1BRTD-Z/8
e B G 080 9 (ref.) 1BRTD-2/9
b= 10 em W= 084 m
e= 10 om H= 080 m
Capacity = 02 m
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