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INNOVATIVE INSTRUMENT CALIBRATION LAR
IRV ATIVE INSTRUMENT CO_ LTD. HEAD OFFICE
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AMEE

BANG PIILI SAMUT FRAKAR PROVINGE 10540 THAILAND

TEL (R3] 16580001 FAK) 166)0-21 167 140

INNOVATIVE INSTRUMENT CALIBRATION LAR
IRHOVATIVI] INSTRUMENT C0. LT0. HEAD OFFICE

THAU M0 13, 500 SUNTINAKDRN 11 TAMBON BANG KAEC,

AMPHOE BANG PHL SAMUT PRAKAN PROVINCE |

40 THAILAND

- T
AT LTy
e

Clerli s N L-ACT-102
Reguest Nu Rey 20220213
1. indication at the check frequency
UUE Setting Nominal Befure Adjut Adjust Aeceptanci
URCERTAINTY
TAST/ A/ 37-138 Luvel vue ERi wwe ERR Limit
Calibrator Setting (CL) (C1 ] (C1H] (E1] 1dB) [ =dB} 0= dB)
1000 Ha | L4061 4B 11385 EE] HI.08 138 os 020 L)

Mo Ahsalune senuitivity was established by the we of Sound Calibmor Bmnd SVANTEE. Medel 8 154, SN.3807%

2. Self-generated noise, Microphone installed

VLI Betthig
ST IR0 Messured | UNCERTAINTY
T Weighting (B (= dBy
A TR 010
3. Self-g d rivise, Micropt replaced by the electrical input signal device
UL Setting
Muiasieed | UNCERTAINTY
FAST /37139
UUC Weighting (i) (=B}
A T 0
= 775 i)
2 344 00

4. Acoustic signal test of freguency weightings [Without Windscreen)

Devintinn from varlous Froqueney Accuptance
UUC Setting UNCERTAINTY
Welghting Respone curve Limit
FAST/ 37139 A C k3
+ +

STD Setting () (4B} {48) = Sl
125 Hz 0.1 ol 01 o050 i
1000 He L4 n4 Lo 0.60 10
A0 Hz ns 0s 06 .60 10
BiWHI He 3 03 4 a.70 50

Thee results redated cmby 1 The eatificatic shall m Full, withost af the bnavastive bastrement Co., Lul
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INNOVATIVE INSTRUMENT CALIBRATION LAB

ISNOVATIVE MSTRUMENT (0L LT, HEAD CEFICE

A dn b i 3

il A b s i

TEA MR |3, 8

INTINAKCHRN || TAMBEN BANG KAED,

TEL: (6620311658601 FAX 166021167140 1
P =36
Contifbein N = 23-ACT-102
Reguest No Req-2022-0233
5. Electrical signal test of frequency weightings, Weighting network respane with relative to 1 kHz
VU Setting Deyiation from varions Frequency Acceptunce
UNCERTAINTY
FAST/17-139 Weighting Rexpone curve Limit
ST Sebling Al () # (B} 1 £dl) (BT
Wy 2 an (i} 0
125 He AL . 0o L$
250 Hx -1 i (%] L$
00 He A1 an o 1§
1000 Kz o o [} Lo
2000 He LX) an b 0
4000 Hz ol L] () 30
RO He LK} a0 oo s
1 600 He Ay -l 1 £5,-INF.
B, Frequency and time weightings at 1kHz
ULIC Setting sTD Messured Aceeptunce
UNCERTAINTY
FAST (37139 REF uee ERR Limit
UL Weighting (B} () (4B) { &l (= dm)
A 11400 1148 (1} 0z
C LI 00 1140 [0 0.2 02
2 L1400 1140 0o 0.2
UL Setting sT0 Memsured Acceptance
UNCERTAINTY
3134 REF e ERR Limit
VUC Thiw Respone (] () {uB) {adm (= um)
Fast 11400 14 L] Ll
Shw 11400 14,0 ] n2 a:l
Loy 11400 1140 0 ol
The pesishts reluted dedy 10 The nin in full, ot the Tnecvative mbnanemt Ca, Lid
VTS0 R 1) e dute 107710
L]
wnensluaugu
INMOVATIVE INSTRUMENT CALTRRATION LAB
ISNOVATIVI INSTRUNMENT €0 LTI HEAD OIPICE ¥
TR MO 13, SO SEINTINAKCORN 1T TAMBON BANG KAED, %“=

AMPHOE BANG PHLESAML

T FIAKAN FROVINGE 0540 THAILANT

W Bt el Suampans $1is

AMPHOE BANG PHLESAMUT PRAKAN PROVISEE [B40 THAILANT s
THL: 406HKD | 16-5300- 1 FAN: 166 10-11 16- 7140 TEL: 466021 bi-SR&0-1 FaX: c06i0=2116-7141
Coriflente No = ZLACT-102 Certifieats Mo ILACT-102
Request No Reg 212241233 Reiguest No Reg-2022-40231
7. Long Term Stability
UUC Settlng Mensured 9. Level linearity including the level range control
UNCERTAINTY s ;
PRI e UUE Setting 5T Mewsured ——
— FAST/A REF rue ERR Limit
ST Satting i) (£
UUC Range (dB) (i (B} 1 +dB) =)
Initial 11an
. 432 429 03 L
Final 1an 7139 o3
14 1140 o LE
Dheviated o
% Level I 5 the rh A 10. Tone burst response
. Level linearity on the reference level range
Y = UUC Setilng STh | Anticipated Measurod Acceptunce
VUL Setting Anticipnted Deviativn Accoptance UNCERTAINTY
UNCERTAINTY A737139 Tanedirsl el e ERR Limit
FAST /A 37139 REF uue ERR Limit
UUC Time Respone imag} () (um) {dm) {=dB) i =di)
STIN () (um) {4y (2 dm) {am)
am 1350 1350 o 10
am 140 140 L] (N}
B 2 a2 HLl, 2.8
T s e 55 5 Fust 2 1150 1178 12 28
B0 = T = = 1135 1o 1084 it 415,50
129,00 12 12610 04 I 200 286 1285 k1 10
Sk 0l
1m0 1241 14 LI 2 o 189 ALl AL S0
(g 110 00 Ll 200 1290 284 0 10
L ik H i s SEL 2 100 190 an HA,2S
108900 i 1o Lt (i)
.35 Lon.o 9% 2 415,550
10430 4 {12 A1 LA (N}
it L Ll " 1 11, Peak € Sound level
.00 fead 1.9 01 Ll VUL Settlng Anticipated Measured Asceptuncy
UNCERTAINTY
00 " ta9 Al ol 1 FAST(C 195142 REF e ERR Limie
w00 4 30 01 Li ST Sotting ] ity () (=dis) (= dB)
B ™ 70 i 1L
Corsplete eyl 1374 1368 60 30
P40 ™ e ALl Ll
Pusitive half cycle 136.4 136.2 2 2 2
00 o X -l Ll
Frea = =t i i Negative half cycle 1364 1362 020 20
00 % 49 0l il
=0 s 09 Al L1
A 4 489 il ]
A e 44 an LI
300 i 032 02 11
3600 i1 383 a1 Ll
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Page 1 of 2 Pages

TS MOG 13 SO1SUNTINAKIRS || TAMBON BANG KABD,
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TEL: (BOH116-3860-1 FAX, (661021167 140
Page Gt
Cestifieate No 22-ACT-102
Raoguest Mo Reg 201224233
12. Overload indicatlon
VL Setting Meawred Aceeptuncs
= UNCERTAINTY
FAST/ A 737139 (LR Limit
AT Sattlng () [ +48) (£dB)
Pusicive ane-hatf cycie L7
Megative one-half cyole 1417
Devinted oy (=3 13
13, High Level Stabllity
VU Setting Munsured Accvptance
UNCERTAINTY
FAST A/ 37-138 o Limit
STD Setting dn) {4 di) (B0
Initia] 1354
Famal 1380
Deviated [0 ol 03

EMTO-SLAHIE Riev 0 [anae cote 5107711

Flow rate Tamperstaiin

Piate T}
' fmin &

Tareperature Ba_Orifice

]
ki

ap_meter

mmHE

Standard Flow (0]

m"frmin

LO4R04

EYLE)

099882
Urcurtadnty (=3} it m'fmin
Tabbe 2: The rsudis af ¢ acsal calibeatian dat

Flow ratn Pressure Ternperatur | Ap meter Standand Flow [t
Pata ] [Tmi
m'fmin mmHg 3 m'fmin
T 560

DEH

1Ty
001273
a.99%2
mifemin

Uncurtainty (= 2) e
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CERTIFICATE OF CALIBRATION

Cartifieats Ne. L0365

MEASUREMENT [TEM

MAANURALTURER

MODELTYPE

SERIAL NUMBER

10 HUMBER 0631560

CONDITION AS-RECEWVED Used tam

CUSTOMER United Araiyst and Ergineering Cansultant Ca, Lut
B1 5ol Udomek 41, Sukhumvit Rosd, Bas a4, PhTshal
Bangisk 10260

MECEIVED DATE <16 jut 3022

MEASUREMENT DATL 260 3027

1S5UE DATE 26 Jud 2002

ENVIADHMENTAL CONDITIONS:

Ambiient candition in the laborstony ere as follo

Tempuratisne 130230 ;=

Aty Hamidiry E5041 W

Amcspheric Pressue 21010 £ 10 P

CALIBAATION CONDITION:
T4 hours 3t amBient canditiong,

auerage uakues du

TABULATION OF AESLLTS!
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Certificate of Calibration

Equipment U Tubs Mancmetsr
Beanutncturer: Dwysr

Model : 1221-36-WiM

Serlal No.: -

1D No.: UAE. EMA2 0852555

Conditlan As-Recohvad: Usad itam

Rocaived Date: o 2023

Calibration Date: 00 May 2023

Refarence: Z2304-0T0IWET Submitted by:

Amblont Temperatura:

Relative Humidity:

090 mbar

Atmospheric Pressure:

Procedura us

Gauges, Edition 02014 © as-a guidalines
Candition of this result of caiibration
1.Referancs standards Instimants
Instrument
1) Pressune Caitealor

2 This result of calibration wes made

1 Beale and convarsion factoris 1 KPa = 4.01486293 inHz0
4.This instrament was used closn air o8 pressure media,

5.This inssrumoni wag callbratad by applied prassure 1o high-port (+]

OMOTION ASSOCIATION (THAILAND.
OUIPMENT CALIBRATION AND TE

Modal S
FC10EP 1180

JANC, BANK

2T

Certificats No, : 23P1338
Page: 1ol 2

This centiicate may nat be reproduced other than m full,
exoapl with (e rios writin approval of fhe head of
Corporae Services 3: Equiprmar Calibration and Ta:

g Servicen

United Analyst and Engineering Ganauliar! Ca., L1

&1 Soi Udomsy

41, Sukhumvll Road, Bangohak,

Phrakhanang, Bargkok 10280

The cafiration was conducted by direct comparson melhod against Pressurs Maasuring Instrumants
Standard accarding fo in-house callbeation prooadure CR-PO4, using * DKD-R 8-1

Callbration of Pressure

Dug D
24 Aug 2023

n raquasted &1 tha point specified by customer

side and Jow-port () sids open to atmosphes

.This insrument was insialled In vertlcal orientaticn and lop of the pressure port was usad as the relerence level

T.Thi cerlificate s valid only fo the fem caleated on date and place of

System af Unit

alibration,

B This Caefilication & tracesabla 1o he

National Iratitute of Metrology Thaiand (NIMT)

Calibrated by :
Essua Date :

Buwlt Aussaran
11 May 2023

thaisgh:-

| Attips Pandrach

wnanslumun
B 0314239



Cert.No.: 23P1308
Page: 2 of 2

Besult.of calibration:- Without adiustment
Function;-
Increasing Pressure

19 36 inH0
{ x Fifth Estimate )

UUE Indication
High-port side  Low-port side AP
{InHz0) {inH;0) (inH0)
0.00 o
1.00
200
3.00
5,00
5.00
7.00
8.00
8.00

Applied Pressure
{inHz0)

20.00

22.00

2400 12.00 1202 2802
26.00 1300 1302 2602
28.00 14.00 1400 2800
30.00 16.02 16.02 a0.04
3200 16.02 -16.02 3204
34.00 17.00 -17.00 3400
35,80 17.06 -13.00 35.06

The uncerainty of measuremant was+ 0.11 inH,0
*UUC = Unit Under Calibration
" AP = High-port side - Low-poit side
The reponed uncenainty of measurement wes basad on a slandard uncerainty multipBaed
by a coverapge factor k= 2, providing a level of confidence of approximately B5 %,
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NNOVATIVE INSTRUMENT CALIBRATION LAR

Certificate of Calibration

Cerrificate Mo

ANALYST AND ENCHNEERING CONSULTANT COL LTI, Megquest

Unid Under Calibration Details

Measzment

M (%]

M|

2561

i UAEEFA

LAR 4 AR VELOCTTY

Calitwution Envirenmend amd Detaily

10 ki

o i

Dur Callbration |

the intemations] Sstem o

| Reference Standard Milel ] Serial Muniber | n-mme]

1 Gilihraiee § High Flaw e | 15 L

| Al Flaw Mt

Trueability |

agnized

ale p
Linits 4578
Nt ¢

multiplied by the €

Approved By

01 R 11sue dae O1/07/19

Lanmi'hjmuqu

TRLMEST CO_ LTI, HEAD OFFICE

KORN 11 TAMBON BANCG KATD,

WEC-TISI-TISTTORS
CALIBRATION OIS

PRAKAN PROVINGE 15 THATE

2 38005 FaX AT

Certificate of Calibra

Custemer ficate No ; IPM-378

Name UNITED ANALYST AND ENGINEERING CONSULTANT Request No ¢ 20122-1604

Pag

41 Soi Udomsuk 41, Sukhumvit Ro Prakanong,

Bangkelk 10260

Unit Under Calibrathon D

ion Parw

Bange Calib R ELE

Instrument Nime

Type of Sensor:  RTD

Manufacturer

Model Deltn Cal BC1 Sensor Diameter (mm | 3

Serual Number 4| Culibratis nm| ;45

Intrument Sttu LUsed

Tem

lire

Humidity oRH + 15 %RH

Receved Dale 12 August 2022

Calilrrsted Duie 7 September 2021

Cal

n Procedurs

Reference Standard T

alibration Certificate S QRI2

Traceahility Lid,, NSC-ONSC Acoreditation N

This Certific

Calibrntion AZU2

Note

nfidence

el o standard unesT ¢ Coverage Factor k=2, providing u level of

The reported e y multiplied

wimntely 93 %

upj

Approved By :

Rssue Date

7 September 2022

ate shiall e ppreal af




INNOVATIVE INSTRUMENT CALIBRATION LAB

I IWATIVE INSTRUMENT CO_ LI'D, HEAD ¢ ¥ G L & E
§[ ./ TemoaTE _~
77120 MO0 11 SOUSUNTINAKDRN 11 TAMBON BANGRAFD, g i
AMPEICIE BANG PHLI SAMUT PRAKAN PROVINCE 11280 THAILANI EAIERATGHDS48
: 14 THAILA CALIBRATION DS

FAX BEX-21 1 6-T 140

Calitrathen Nate

WILIE Adjustmen

Besll uF Calbeation |

Certifieute No ¢ 22-TPM-174

Mot Adjust Request No 1 Req-2
Page 1
Anears
VL Reading Ewrrnanty
VU S Trmperanure
) o A
[
20004 00 04 a4
2500 M0 +10.1 [
] Hy #1h1 i
Ta
15002 ) #0d s
il 0] oo o
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3011 W0 an
28103 ny s [T}
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Certificnte No. :

1y the fim calibmaied, The

End of Certilicate

Calihrated By ;

n approl o e In

s

¥

I.E]ﬂﬂ']i‘hjﬁ’l‘l.lqu

Rev.01 Esmue duie 1340290

L2022 10260-00

Envirenment : Amibient temperature | ( 23 £3)7%¢
Relative humidity { S0 +1S}%RH
Capacity Range @ 5 mbmin
Calibreation Media : Alr
M Flowmeter

Unit Under Calibration Reference Condi

Prossare 101323 kPafubs) . 25°C, Air

Temperature Pressure LT Readi ST Rending Error Uncertuinty
(°C}) (kPn ) { ml/min } { mlimin i milimin § = mlimin )
10148 0000 o.o00 = .00 Dao63
104,90 2.001 1.948 w013 0068
2512 14563 3000 2989 D2 [IRY!
2486 16715 3330 331 LR 012
2423 1%, 36 .00 1970 0.a3f o4
.17 Lo 5.00 004G oy

Error = Unit Under Calibration - Standurd

Marked * are not ingluded in the NSC-ONSC necredhiation schedule for our laboruory

MAX ALLOWED ERROR | mbmin §

ERROR CHART

Ermor { mijmin ) === Upper Limit [ mifmin} === Lower Limit [ mi/min }

FLOWRATE { mifmin )

wnms‘himuqu

NI IT MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD JE5=H
A :

RA
214 Bongwack Rd. Bangpal Bangkse Banghok 10160 “F l!
Tel: 0-2865-1647-8 Fax i

(5-464% http:{'www mitin th

et
CALBSATIN A3

[N N
@ : E CALIBRATION CERTIFICATE
| Certificate No. : L202210260-001

Drate Lssned @ 07-Nov-22

i1 and Enginee: it Co,,Ld

Customer ¢ United A

81 Sol Udomsuk 41 Sukbumvit Road, Bangchak, Phrakanong, Bangkok
6l

Equipment + Muoss Flow Meter
Munufactarer ¢ Alica Sciemific
Muodel : MB-S5CCM-TVSM
Serial No, 3 57730

UAE

1D No./Tag No.
Date Received
Date Calibroted

31-0et=22

05-Nov-22

Calibrated by + My, Jame Khaothong

Calibration Method 1 cedure Used

In-house method @ CP=34 by comparison against mass fow calibratar,

5 certificate is traceable to nutional standards, which realize the units of measurement according

1o the International System of Units {S1),

Result of Calibeation

reported uncertainty of measu

rem vis based on standard uncertainty multiplied by @

e factor k=2, providing a level confidence spproximately 95 percent.

This certificate may not be reproduced other than in f weept with the prior written approval of

the Miracle Tnternational Technology Company Limited

[CERTIFIED

Approved by:

Page | of 3

Lana'n‘bimuqu

Certificate No, 3 LIDZ21026

Note : The actual flow rate is determined by the egeation

Q = Flow mte
i P = Absolute pressure
: T= Absolute temperature

; Subseript "Meas" = Mensurement condition
Qrtazs = Qray %

+ Subseript "Ref® = Relerence condition

Condition As-Receved : Used lem

e measurment resulis and of with sp only relate to the item calibrated.
Tracenbility of Certifieate 1

The Internntinnnl System af Linits (S1) through

MIMT Certificate Mo, MW-0013-22 for Mass Flow Calibrater {20 SCCM) Serin] No, G00971G20, Dus 2

End of Certificate

Fof3
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Equipment
Manufacturer:
Model :

Sarial Mo

1D Mot

Condition As-Received:

Received Date!

Calibration Date:

CORPORATE SERVIC
S34 PATEANAK.

G
NBC-TImETIRNTIZE
CaLInATICN oo

Certificate No. ;. 23P1856
Page: 1462

Certificate of Calibration

Angrold Baromtar

B r Ahar in full,

head

tion and Testin

UAE ANV 124
Usod |bem
26 May 2023

02 June 2023

Reference 23 Submitted by:  Unitad Analyst and Enginearing Gonsultant Go.,Lid
Amblent Temperatorg: | 23 £ 2 ) "0

: M Bai vt R
o s o 81 Boi Udarm it R

Atmespheric Pressure:

Procedure used)

Gondition of this

urnant

& Tha carfif

o s

7.Thig Certifi n

et

Callbrated by :
Issue Date |

AR

!r'.J_\‘, /

@l Instiuts of Mebtroiogy Thailan

npehak, Phrskhisnang, Banghok 10260

misar

The callbrat

n i

i by direcl comparisan melnod aganst Pressure Me
Standard according 1o in-house calibrafion precedurs CP-P10, using " DED-R 81
Gauges, Editicn 032014 * a8 8 puisalines.

ring Instruments

Calibration of Prassuro

rasuit of calibration

046 0084 &

was usad 86 the refemence leuel

was Used Clpan 8 85 pressure med|a

miid only to the item calibrated on ddte and place of calibration,

# Uit g

in traceabile o the Intemational Sys et through

{NIMT]

Suksan Khankasw
OB June 2023

Approved Signatory :

enanslumugy
B 1316958

United Analyst and Engineering Consultant Co., Ltd.
@ Sei Udomaik 41, Sukhumvit Read, Bangehak, Phrakhanong, Banghok 10280
Tel D 2783 2826 Fax 0 2763 2600 www.uneconsultant com E-mail; vae@useconsuliant.com

CortNo,; 23P 1658

Test Date

Equipment ©
Manufacturer :

MULTI-POINT GAS TEST REPORT

: Feb 22,2023

Model : 42
Serial Number : CM22177051

Gas Analyzer (MO
Thermo Scientific

Standard Gas Concentration Dilutor Detail

Sulphur Dioside (SC2) 44.68 PPM Manufacturer Therma Scishtific
Nitric Ciide (MO 45.94 PPM Model 1461

Methane (CHa) - PPM Serial Number ; 1180540071
Carbon Manexide (£} 4848

Cylinder N, | EBO143262

Exgiration Date

Jun 21,2024

Multi-point gas test data
Reference Value (pph) .nnalvzer arence Error |Percent Emrar|  [% Error |
Display (pph)

I Jzew 0,00

2 |20.00% 0.0
Level 3 40.00% e L10
Level 4 60.00% 300.0 0.40
Level 5 |BO.0D% 400.0 0.00 0.00
Remark : Measusng Range 500.0 ppb Average Difference (%)

Accoptable Limil £ 5%

Gas Test Charll

480

Anatyzer Display(ppb)

a E 1o 150

Reference valua {pph)

250 Jan 350 0

Page 1of 1

tenaslumunu

Bage: 2672
Result ot Withput Range : 950 hPa 1o 1030 hPe
Function:- Absolute Prossyurs M Scale Interval © 1 HP a Fith Estimata )
Increasing Prassure
87047 | @81.83 | 98132 | 1002.29 | 101164 | 1021.14 | 1032230
0.0 1010.0 ¥
-1.38 184 114
Docreasing Prassure
pikad Fressuns (hi'a) 1021.4d 100235 07049 | 95804
1000.0 gr.o @800
236 235 -1.94 ] 0.06
s basad o 8 slandard uncariainty maltiplied
figance of approxmalsly 05
-abo-
Abtepol P
'

143 PATTANAK AN ROAD S0 §

Certificate of Calibration

enaslimun
a 1165508

WECTSITE RIS
CALIAATION 0008

Cartificate No, : 22H1586

Page: {of2

This cartificale may not ba reproduced other than in full,

excant with the price wiitten aparove! of the hesd of

Equipment : Déal Thenmo-Hygrometer
Manutacturer: Barlgo

Model ;

Sorlal No.:

1D Me.: UAE ANV, 1312550

Condition As-Raceived: Used lem

Received Dato: 20 July 2022

Calitiration Date 22 July 2022

Corporate Services 3 Equiperent Calibration and Teating Services

United Analyst and Engingering Consultant Co. Ltd

to 27 July 2022
Reference: 2207-0586WSC Submitted by:
Amblont Temporatura: | 25 = 3} °C
4 81 Soi Udomsuk 41, Sukhemyit Road, Bangohak,
Relative Humidity: (50 220)% T
Phtukhanang, Bangkek 10280
Procedure used: Calibration were copduclod using In-house calibrati dure CP-HO2 accordi

gt

with stendand chiied mimor sensor far humiddy measurement function and comparison with standard

" prebe for 4 ¢
Condition of this result of calibration

1 Raferance standards nstumants :

mstrument Madal Serial No.
17 Starszard Chilled Mirror Hygrometer Sensor Dew Prima 1 31883
2) Stardard Humidity/Temparature Mater 400 WRAOTET

2.The cartificata is valid only to the tem calibrated on date and place of calibration.

A.This Cartification is traceable (o the

Bystem of Unit ma afi-
~Matkonal Institute of Standarcs and Technoicgy (NIST) . The Uniled States of Amarica
-Mational Inetute of Metrology Thadand (NIMT]

Calibrated by :
Issun Date

Samchal Dumwor
03 August 2022

Approved Signatary ¢

funetion inte humidity / temperature chamber

Certificate Mo, Due Dote
19714 17 Sep 2022
TH:0125:21 13 Dec 2022

| ) Vipom Tantivawutil

wnansluaauau

0293724




Afrgas Spocialty Gases
Ajrges USA, LLC
630 United Drive

a0 e Lyt company Doxtim, HOR7n3

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Cart. No.: 22H1588
Paga.: 2 of 2

’ -hirvas.

Part Number: ED4NISOE 15A01D3 Reference Number:  122-402135167-1
Cylinder Mumber;  EE0143262 Cyfinder Vohrne: 144.4 CF
Labaratory: 124 - Durham [SAF) - NC Cyfinder Pressure: 2015 PSIG

. FPGVP Mumber: B22021 Valve Cutlel: 560

Functlon: ) Uncertainty Gas Code; CONG NOX, S02,BALN Certification Date: ~ Jun 21, 2021

Referonce
Temperaturs

Reading

PRRH.) [

Expiration Date:  Jun 21, 2024

Carifeion pedowmed i sondance wih "EPA T Tor Aasay @ ib 2012)° pcusant E2A
GO 1553, g Ihe 2z pracaduses lisked, Ansiptical Malhesd oy does aot 1. soiwslon for anayacal inieresmics, This crinder hasa il anwyses!
unersiniey 2 ot baltrw with 3 conbianzi e o §5%. These an e signiicand imguries whidh i ana

’ H m Basls urlgws cthersise noted.
a7 20 ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Mathod Uncartalnty Dates
s [ 2000 P AE5E P &l “F1.4% NIST Tracaate U820, DEvzT202]
I MITRIC OXIDE 45.00 PPM 45,04 PFM &1 1= 1,4% MIST Traceable UG14E021, DB2I(2021
Belarense uue* Uncertainty t SULFUR DIOXID: 45.00 PEY 44,80 PPM @1 =¥ 1,0% MIST Traceabla DG1412021, DE212021
Temperature Humidity Reading of _Me_as.uremrng mm::‘ohomc ;udnal::u G84.8 FFM Gi - 0.7% NEST Traceable DE142021
ERH) {£%RH.} e
42 1.6 CALIBRATION STANDARDS
80 oo 18 Typa Lot ID qdlndeﬂo Concentration E:
; 3 40 20 NIRM 20081120 CCTO80BE 42,82 PPM NITRIC OXIDEINITROGEN 0% Feb 02, 2035
5.0 8 i g PRM 17386 DES50Z5 8,51 PPM NITROGEN DIOXIDEAIR +H20% Fal 20, 2020
s A014ZINIEN 02 CCENsEA] 4,348 PPM NITROGEN DIOKIDENITROGEN =21 Fab 18, 2023
Resiiltol Callbrstion:- Wilhout Adjustmant NTRM 16011043 CCATITT 48,02 PPM SULFLIR DICXIDEMITROGEN - DA% dun 17, 2022
NTRM 14080418 CC434277 950.9 PPM CARBON MONCKIDEMITROGEN  +-0.6% How 15, 2028
Function: are measurameant, Ta SRH PR or ROM neted abovs ks oaly n rataserics 15 the GMIS used in o aseay ond nol ear of the snadysis.
uuc Uncortainty
ANALYTICAL EQUIPMENT
el Analytical Principle Last Multi Ci
Nicotiad 8700 AHRDS01333 GO IR un 0, 2029
Hicolet S700 ARRISO1333 N TR 4un 03, 2021
Meelo: 5700 AHRDBO1333 NOZ FTIR Jun 13, 2024
hicclat 8700 AHROB01333 502 FTIR: Jun 03, 2034
- —_— R

Triad Data Avallable Upon Request
NOTES:PO #52210026807

GROSS WT: 23.40kg

NET WT; 4.72kg

The analytical test results reported on this certificate relate anly to
the cyl o . This concludes the test report,

IACCREDiTED;
_ CERT 3082.01
ionaslumuaL.

enad@nsluauny

al1119772

nd Enginea

g Consuftant Co., Ltd.

. Banghok

qehak, Fhrakne

Afrgas Spocialty Gases
Alrgas TS, LLC

-hirvas.

i Al Lidda compaimy

636 Uniied Drive
Dusbim, KC 27713 MULTI-POINT GAS TEST REPORT

TestDate  :May 3,2023
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol Equipment : Model : 3¢
: Serial Number ; 43C-62236-334
Part Number: ED4NISOE15AD1DS Refarsnce Number: 122-402135157-1 Manitaniores: ST =
Cylinder Mumber;  EE0143262 Cyfinder Vohrne: 144.4 CF
Labaratory: 124 - Durham (S4F) - NC Cyiinder Pressure: 2015 PSIG : =
PGVP Mumber: B22021 Valve Qutlet: 50 Rilutor Detail
Gas Code: CO.NONOX, 502 BALN Cerification Date:  Jun 21, 2021 [ facs Thermo SCIENTIFIC
Expiration Date:  Jun 21, 2024 Madal
smed in aetatdancs wih EPA T for of il : 2012)" docusan] E5A sattal fl
| slewg I assay procsdiees lisked. Anoiptical Melhed gy dows 5ot mauiie coiestion for anayScal ineresmcs, This Gybnder has a iotal ankyicsl R
d Dol with 3 conficanze liel of G5 These ane no 4§ impurities which i

icand e ana
Basis urlyys othermte noted.

e
Sa et Urn Tl Gyl bl 50 prig i = 1.7 magzoaseals

ANALYTICAL RESULTS
Companent Requasted Actual Protocol Total Relative Assay
Concentration Concentration Method Uncartalnty Dates Multi-point gas test data
NOX 48,00 PR 45,56 PR @ +i- 1.4% MIST Traceable 1452021, 0612112021
NITRIC OXIDE 45,00 PPM 45,04 PRI &1 40 1,4% MIST Traceable UG14E021, DB2I(2021 Analyzer Display | p
i nt Erro; % E
t SULFUR DIOXIDE 4500 BEM 44,80 PPM &1 =¥ 1,0% MIST Traceabla DEM4IZ021, 062172021 {ppb) Diffuitrick Py | Rement Bror ]| EBoror )
CARBONMONDMIDE 1000 FFM 84,8 PFM Gl #k-0.7% NST Traceable 1642021 h i) ¥ 0,00
NITROGEN Balance
T e 10
CALIBRATION STANDARDS
Typa Lot ID Cylinder No Concentration Expiration Date |
NIRM 20061120 CCT0M05E 42,52 PPN NITRIC OXIDEINITROGEN 0% Fab (2, 2035 ]
PR 12385 DES50Z5 8,51 PPM NITROGEN DIOXIDEAIR +-20% Fal 20, 2020 8 age Difference {%)
GMiE A014ZINIEN 02 CCENsEA] 4,343 PPM NITROGEN DIOXIDENITROGEN =21 Fab 18, 2023
NTRM 16011043 CL4TIETT 4E.02 PPM SULFUR DIOKIDEMITROGEN +e DAY Jun 17, 2022
NTRM 1403018 CC434277 950.9 PPM CARBON MONDXIDEMITROGEN  +-0.6% How 15, 2028 7 -
Tia S, PRI or RO nétwd abowe ks aoly i miasencs 15 e EMIE used in & aczay and nat gait of tha an, Multi-Paint Gas Test Chart | =
ANALYTICAL EQUIPMENT ———
InstrumantiMaketodel Analytical Principle Last Mullipoint Cafibration
Nicotiad 8700 AHRDS01333 GO IR un 0, 2029 .
Hizelst 5700 AHROSO1333 NG FTIR dun 03, 2021
Meelo: 5700 AHRDBO1333 NOZ FTIR Jun 13, 2024
hicclat 8700 AHROB01333 502 FTIR: Jun 03, 2034

Triad Data Avallable Upon Request

NOTES:PO #5221002807
GROSS WT: 23.40kg
METWT: 4.73kg

The analytical test results reparted on this certificate relate anly to
the cylinder number specified ab: Hhis concludes the test report,

IACCREDiTéS;
CERT 3082.01
- loneshimaun.

l0ﬂ'c1171!llmUﬂll

Page 1 of 1



CALITRATHIN LA
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1 a3 11 TAMIBN | AT
— - ) e ——— -
B m—— : L1 ABIFHL ' Van,anm
{ -~ | S
SCARLET | TECH

Certificate of Calibration

Certificate of Calibration S—

WIL-21 Wireless Anemometer Narme UNITED ANALYST AND E Certificate No | 2-ACT-526
OO LT Request No | Req-2022-1562
Scarlet Yoch Lid, hercby certifies thut the WL-21 wireless anemom - listed bedow was tharoughly
callbmatad, tested and inspeciod following the standsrd calibrtion procedure [st-wi-21| and i Adidress © Bl Son Udomsuk 41, Sukhumvit Rood, Bangelnk,
within manufscturer’ et ar at the tiime when the calibration is donae,
Pkanomg, Banghok 10260
Client: Envir Service Co., Ltd
Serial No.: 2205070116 Inder Calibration Details
Calibration Date: 2021/9/14 Measizrement item + Asoustic Calibrator Claess: 1
Calibration Expiry Date: 2023/9/13
Mumufacturer : SVANTEK Range = 94, dB /1000 Hz
- The Result of Calibration ; Madel LGV 36 Intrusment St - Used
i L ey |
Muoasured Actual Desdation Serinl Mumber 107224
Malue[m/s] Valus [myfs]
eluelnfs) vale [ M D LAEEFM 17112564
T 38 1

e 2 Calibeation Environment and Details
10 1
— ] Temperature (2342°C)
s [
- Humidity + (50520 %RH )
Barometric Pressure {1013 &10.0hPa )
Received Dale 11 Aupusz 2022
Colibration Dote ;19 Apgust 2002
Laocation of Calibrtion : LAB | Acous:

an [EC 60942

brutlon Procesdure In-house method CP-ACT-02 ba: roacoistics - Sound calibmtarm

Deviation | Tolerance Result |

[ [asms | pam | Refurence Standard Madel Serial Number Traceable Due Calibration

“Actual Value Deviation Tl Reesult Sound Calibrstor R0TS EEl 1 Muy |
THIY Multiteber A3 1047765 NIMT 2 Febnury 2023
1005 - ; . o .
. Traceability + This certif i scenhility of m 1oy pecognied nationnl standand, and o the

Enviranment conditions : & 5 popd b
Air tes it r 7 S realization of the internnticnal System of Units {S1)
i temperature: T

Refative humidity
Static prossure:

Note

The reported uncertainty is based on standard uncertainty muftiplied by the Covernge Factor k=2, providing a level of

eomfidence approximately 95 %4

Calibrated By :

This certificate may rat ba published or reproduced, excent in ful, unless
obtalning parmission In writhg farm from Scarlet Tech Ltd,
4F.3,No, 347, 2nd Soc., Heping £ Rd, Dasn Dist. Taipel Cty 106, Tawan

vice Culibration Engineer Culibration Enginece Supervisor

Issme [hate : 19 August 222

Tl st seliced 1o s o calibeased. T ate sball mox b reprodacad ccepi m tall, wifhanaf writien spprened o the I

tenenslumuny lonaialiimtRN. .

L

1|/r

A OUATIVE
X wn

Certificate No - 22-A07]-

Request No | Req-2022-1562

Sound pressure level Calibration Resils : Withoul Adjustrent
bration Range Without Adjustment (dB) Adjustment (dB) Uncertuinty | Acceptonce lmit
{dB) Muasured Error Measured Error & dlt} Class | (=48)

94 4B/ 1060 Hz 0,05 = - (AR 2%

114 d8 /1000 He 0,07 - - 011 028

Fregquency of Sound pressure level

Calibration Ratge Without Ad] dj Uneertalnty | Acceptance limit
(i) Messured (He) | Ervor (%) | Measured (Fz) | Error (%) (£%) Class 1 (%)

Shan/ 000H: | 100080 (.00 - - .10 (.70

114 dB /1000 Hx LR (,00 = = 010 070

Total Harmonie Distortdon plus Noise of Sound pressure level (THINN %)

Calibration Range Without Adj Adj Uncertainty | Acceptance limit
iHz) Measured (%) Measured (%) (+£%) Class 1 (£ %)
9 ) 1000 Hx 024 - 0400 2.5
114 A8/ 1000 He nat 040 i5
Note ¢

[rennas

hepephiene wikuse st

End of Calibration

s ol o e i pmhlenne

tiflcaile shut ot b repeodsond encent in T, g wrrter apgroval of i {m
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Equipment : Ebzctronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3of 3
Reference : 2304-00150C-1

Rasult of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan,
The weighing machine reading eror obtained is given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(a) (g} (g) (g} (g) (a)
-0.0001 -b.0onz2 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

tg) (g) (9) (£mg) (k)

Unioad 0.0000 0.0000 0.15 213

0.1 0.0999 +0.0001 0,15 213

1 0.9898 +0.0001 0,15 213

5 49998 +0.0001 018 213

10 9.9099 +0.0001 0.15 21

20 20.0000 0.0000 0.15 zn

50 50.0000 0.0000 0,16 206

70 69,5999 +0.0001 0.18 2.04

100 90.9099 +0.0001 0.19 203

150 150.0003 -0.0003 0.28 200

200 200.0005 -0.0005 028 2.00

The reported uncertainty of measurement was based on a d y ied by a o
factor k | iding a level of = of i 95 %,
-olo-

wenmslamigs.

Equipment : Electranic Balance Cert.No,: 22MM332
Condition As-Recelved :  Used ltem Page: 2af 3
Reference : 2304-00150C-2

Procedure used :-
Callbration were conducted using in-house calibration procedure CP-0B01 according to direct
maasurement method agalnst standard waight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Dug date
1) Slandard Weight St {E2) 15284 24053 TORCOO7 MM-0010-22 20 Jan 2024

2. This carlificate is valid only fo the item calibrated on date and place of calibration,
3, This result of calibration was made on requested at the point specified by customer,
4, This cerlificate k= not certified for any commercial transaction,

5. This certification is traceable to the Intemational System of Unit.

Resuit of callbration | ) Without Adjustment { * ) After Adjustment by Intermal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(a) (a) () (mg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Waight Standard Deviation
(g) of Reading {g)
100 0.00009
200 0.00007

wenenslamumsi..

TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN)
CORPORATE SERVIC) ECUTPMENT CALIBR
53454 PATTANAKARN ROATHSOI |, SUANLUANG,
TIL.

MEC-TIELTIE 028
CALIBRATION 003

TMHHI2Y FAS

Cert.No.: Z3MM332

Page.: 103
Certificate of Calibration
Egquipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : ABZ0AS (FACT
Serial No. : E108115858
ID No. : LIAE AR 01672555
Submitted by : United Analyst and Englneering Consultant Co.,Lid.

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

Location : Balance Room 2
Recelved order : 07 April 2023
Calibration Date : 7 April 2023
Ambient Temperature ; 15°Cio a0 C
Relative Humidity : 30 % to 80 %
Calibrated by : Suwit Imjai
Approved by :

{ )} Pornthippa Tameyakul
{/ } Malee Butkrsea

Issue Date : 10 April 2023

Equipment : Elactronic Balance Cert.No.: 23MM3322
Condition As-Received : Used ttem Page: 3 of 3
Reference : 2304-00150C-2

Result of calibration
2, Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading emor abiained is gliven in the table

Maximum difference between

Position 1 Position 2 Pasition 3 Position 4 Position § off-center and central loading
(g) (g} tg) (g} (g} (g}
+0.0001 00003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g} ta) (g} {tmg) (k)

Unload 0.0000 0.0000 0.18 27

%] 0.0089 +(.0001 0.18 217

1 0.9008 +0.0002 018 217

5 5.0000 0.0000 o1 27

10 10.0000 0.0000 018 237

20 20.0000 0.0000 0.18 215

50 500001 ~01.0001 018 21

0 70.0001 -0.0001 020 207

100 100.0002 -0.0002 021 2.08

180 150.0004 -0.0004 028 2.00

200 200.0005 ~0L0005 029 2,00

The reported uncertainty of measurement was based on & standard uncertainty multiplied by & coverage
factor k , providing a level of i of approxh 95 %.

l.anm'slaimuﬂw -



CORPORATE SERVICE!
FATTANAKARN

WIE-TISHTITIES
CAURSATION 0008

Cert.No.: 23MM333

Page.: 10l3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XPE
Serial No. @ B322373803
1D No. : UAE AIR.019/12556
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Bangkok 10260
Location : Balance Room 2
Received order ; 07 April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15 cwd4n’c
Relative Humidity © 30 % to 90 %
Calibrated by :
Approved by :
{ 4 Pornthippa Tameyakul
() Malee Butkruea
Issue Date : 10 April 2023

The Uncertainties are for a

7N
Equipment : Electronic Balance CertNo.: 23MM333
Condition As-Received : Usad tem Page: 3 of 3
Reference : 2304-00150C-3
Result of calibration CNPS -
2. Effect of off conter Ioading : : g1e
A mass of 2 g was placed to various position on the pan. AN S are
The weighing machine reading error obiained |s given in the table Frent Frant il
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-canter and central loading
tg) (g} tg) (g) (g} g}
LOD000E -0.000007 0000007 -0.000010 -0.000002 0.000004
3. Departure from nominal vaiue
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} () (g) (+mg) (k]
Unload 0.000000 0000000 0.0080 237
0o 0009998 +0.000002 0.0080 213
0.05 0050003 =0.000003 0.0070 2,08
0.1 0.100007 =0.000007 0.0090 203
015 0.t150000 0.000000 oo 2.00
07 0.169898 +0.000002 0.014 2.00
02 0200002 -0.000002 0.014 2.00
15 1.500001 ~0L0D0001 0.020 00
3 2.999880 +0.000010 0.028 200
45 4495954 +0.000006 0.0236 2.00
] 59090982 +0.000018 0.036 200

The reported uncertainty of measurement was based on a standard uncertainty muftiplied by a coverage
factor k , providing a level of confidence of approximately 85 %.

-olo-

mnms‘hjmum .

Equipment : Elecironic Balance Cert.No.: 23MM333
Condition As-Received :  Used llem Page: 2 af 2
Reference : 2304-001500C-3

Procedure used :-
Calibration were conducted using in-housa calibration proceduse CP-OBO01 according o direct
measurement method against standard weight.

tion
1. Reference standard instruments:-
Instruments Model Sarial No. ID Ne. Test report Mo, Due date
1) Standard Welght Set {(E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This cerificats is valid only o the item calibrated on date and place of calibration,
3. This result of calibration was mada on requested alt the point specified by customer,
4. This certificate is not cerified for any commercial fransaction,

5, This cerification s raceable to the Intemational Systam of Unit,

Result of calibration () Without Adjustment { * ) After Adjustment by Intermal Calibration
Range capacity : 0:'g o 61 g Reselution 0.000001 a
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Caorrection Uncertainty Factor
{g} (a) (g) {tmg) (k)
3 2999987 +1.000013 0.026 2.00
B B.000003 -0.000003 0.038 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10}
Applied Weight Standard Deviation
ta) of Reading (g )
2 00000027
-1 00000030

wenanslamudeh

© 2022 by Agilert Technologies Agélant CrossLab Compliance Services

Certificate of System Qualification

GC-0Q

Systam 1D UAE TOR.0OT_CN11027007

Crganizatan Name. United Analyst and Enginearing Consultant Co., Lid.

Crganizatian Location: 3 5ol Udomsuk 41, Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10260
Date February 23, 2023 3:15.15 FM

EQP Narma: AgilentRecommended

EQF Revision GC.0281

Overall Qualtication Status: Pass

System inspection and Basic Safety and Operation
Name: TES0

Setpoint Status: Pass

Overall Bystem Inspection and Basic Safety and Opaeration Test Status

Pass

Inlot Pressure Decay

Name: TERD
Frant s5L
Setpoint Status; Pass
Pressure: 25.0 sl
Pressure Change: -0 psi 15 minutes
Agilent Recommended. == 20 and = 05

Overall Inlet Pressurs Dacay Test Status
Pass

Inbet Pressure Accuracy

Name: 7850
Front 58L
Date: Fabrnaary 23, 2023 31515 FM .
S SO S 0an7 nanslupauny

Page 1/21



2022 by Aglient Tachnologles

Setpoint Status: Pass

Inlet Prassure:

Accuracy:
Agient Recommended:
‘Overall Inlet Pressure Accuracy Test Status

!Pasl —

Agilent CrossLab Compliance Services

Detector Flow Accuracy

Nama: [Tea0

Setpoint Status:

Flow Type:
Saipoint:
Accuracy.
Agilent Recommended:

Limit is percentage of gatpaint or 0.5 méminute, whichaver iz larpest.

Overall Detector Flow Accuracy Test Status

[Fasa

Measured Flaw:

_ier‘min
T % setpoint (25 mimin )

Detector Flow Accuracy

Setpoint Status:
Flow Type:
Selpaint
Accuracy:
Agilent Recommendead:

Limit is percentage of setpaint or 0.6 miminute, whichaver is largest.

*mimin
1% setpoint

£ 2022 by Agllent Technalagles

Aglient CrossLab Compliance Services

.
Date: Feonuary 23, 2023 3:19:15 PM
Sytam i GAE Towab Ca Gt enaslumunu
Paga2/21

© 2022 by Agilent Technologies Agilent Crosslab Compliance Services
Setpoint Status: ) o
Zone!
Temparature: B G

- .
Agilent Recommended: fe="T10 1% setpoint in K c )

& 4

= 10 | % satpoint in K

Overall GC Oven Temperature Accuracy Test Status
o i Safbiatst,

GC Oven Temperature Stability

Name:

Setpoint Status:

Temparatura:

Stabilty:
Agilent Recommended: = los

Scouting Run
Tested Combination1 Front 5L
Injection Towar
Name: ?HSE_
Setpoint Status: Comploted
Injection Vaume on Column: e ul

Naoise and Drift
Tested Combination1 Frant S5L I Fromt UECD
.
Date: February 23, 2023 3:18:15 PM
Sy 5 GRE T 07 o ogtae enaslumunu

Paged /21

Setpoint States: Pass
Flow Type Cuidizer
Setpoint 4000 mLimin Messured Flow 3paE miLimin
Accuracy 104 mLimin
Agilant Recommended: <= 100 % setpoint [ 400 mimin )
Limit is percentage of satpoint or 0.5 miminute. whichever is largest
Setpoint Status: Pass
Flow Type. Makaup
Setpoint 250 mLimin Measurad Flow: 249 mbimin
Accuracy: o1 mLimin
Aglient Recammended == oo % setpoint [ 28 miémin )
Limit is percentage of satpaint or 0.5 milminute. whichever g largast
Owverall Detector Flow Accuracy Test Status
Pass
GE Cven Tomperature Accuracy
MNama TEED
Setpoint Status: Pass
Zane. Cwen
Sefpointifctial
Temparatuns 2300 2300 '
Accuracy 0o c
Apllent Recommendad: = A0 % satpaint In K { 50 - R
== 10 % setpaint in K { 50 c
Date: February 23, 2023 31615 PM '
System ID: UAE TOR Q07_GN11021007 Lﬂﬂﬁ’lﬂﬂmuqu
Paga3 /21

2023 by Agilent Tochnologies Aglient GrossLab Compliance Sarvices
Name TEB0
Setpoint Status: Paes
Basa Signal 212 Hz

ASTM Noise Dirift

He HalHr

1.24 1332
Agilent Recommended == 300 <= 1500
Status Pass Pass
Overall Noise and Drift Test Status
Pass
Injection Precision
Testad Combinationi Frant SEL ! Front UECD
Name: TEBIB
Setpoint Status: Pass
Injectian Valume on Cajuman 1.0 wl
Ares RSD: 238 % Ratention Time RSD: 003 %
Agilent Rrcommendad <= 300 = 1,60
Overall Injection Pracision Test Status
Pais
Signal to Naise
Teated Combinatant Front S5t | Frant UECD

Injection Tewer
Name: 7840
Setpoint Status: Pass
Signal to Nossa; 4533
Aglant Recommended == 1500
Date: Fetruary 23, 2023 31045 PM !
i GAE o 07 Chv 087 wnaslumun
Pages /21



2022 by Agilent Technologles

Overall Signal to Noise Test Status

Agilent CrossLab Comgliance Services

|Pass ) |
Scouting Run
Tested Combination2 Front SEL I Back FiD
Injection Tawear
Name: (7es3a
Setpoint Status: CWM
Injection Valume en Column: 1.0 ) ul
Overall Scouting Run Status
‘Completes
Moise and Drift
Tested Combination2 Frant 5L I Back FID
Nama: I‘?Bﬂ}“ o B
Setpoint Status: Pass -
Base Signal: ’12_2 s |M
Agilent Recommended. |
Status: |

{12022 by Agilent Technologies

Agitent CrossLab Compliance Services

Injection Precision

Tested Combination2 B30 | Back FiD

Mama: . ) )

Date: February 23, 2023 31915 PM '

o i enaslumuny
Paga /21

© 2022 by Agilent Technologies Agilent CrossLab Compliance Services

Instrument Details
Purpose
This section describes the as faund system configuratian,

Detalls
System
Systermn 1D UAE TOX.DO7_CN11021007
Manufacturer Agilent Technologies
MName Tean
Flow Data Input Manual Daia

Temperature Data Input

Manual Data or Other Data Logging

Tesied Combsnation
Injection Technigque Injectian Tower
Inlet Front
Detectar Front
LTM Included? Ne
Tested Combinaticn2
Injection Technique Injection Towar
Inlat Frant
Datector Back
LTM Inciuded? Na
Sampler 1
Manufacturer Agiant Technalogies
Type Injection Tawar
Nama TEBIB
Madal Mumbsar G2513A
Seria! Number CMZB140435
Firmwara Revision Ad1.02
Usage Sample Injaction
Lecatan Frant
Syringe Volume (UL} o
[
Sromo: e om0 021007 enaslumunu

Page 8721

Seipoint Status: Pass
Injectian Volume on Column; 10 uL
Araa RSD: 057 % Retention Time RS0 074 %
Agilant Recommended. == 3.00 - 1.06
Overall Injection Precision Teat Status
Pass
Signal to Noise
Tested Combination2 Fronl 5L / Back FiD
Injection Tower
Name: 7840
Setpoint Status: Pass
Signal 1o Noise: 1173500
Agilent Recommended: == 300000
Overall Signal lo Noise Test Status
Fess
Date: Fabnary 23, 2023 3:18:16 PM '
System ID: UAE TOX 007_CH11021007 Lﬁﬂﬂ'ﬁ‘l"muqu
Page 7721
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Samplar 2
Manufacturer Agilent Technologes
Type Tray
Nama TEIA
Madel Numbsr G2614A
Serial Number CHB224BTET
Firmware Revisian Anzo
Mainframa 1
Manufacturer Agilent Technalogies
MNama Tesh
Medel Numbar G34408
Serial Number CN11021007
Finmware Revision AT
Oven Type Standard
Iniet 1
Manufacturers Agilent Technologies
HName 7890
Type 55L
Lecatan Front
Carrier Gas Helium
Cantrol Typs Electranic Pressure Control (EPC)
Purged Inkat Yos
Detecior 1
Manutacturer Agilent Technologies
Mame Tesl
Type UECD
Serial Number u1saas
Adapter Capilary
Centrol Type Elecironie Pressure Contral {EPC)
Location Front
Makeup Gas Niragen
Date: February 23, 2023 31818 PM '
System ID: UAE TOX 007_CK11021007 Laﬂﬂ"ﬁ'lumuqu

Page 8721



@ 2022 by Agilent Technolagles Agitent CrossLab Compliance Servicos

Electronic Signature
Purpose
This signature page was created and published because the ACE sign-off scbion was executad, which is valid far the entire document,
incleding attachments. The ACE sign-off is an electronic signature that requiras two disfinct ifi unigue
and personal password The Agilant representafive whe has delivered this service understands tha meaning and legal status of an
electranic signalure. As & frained official cperatar, the Agiant representative has a unique password and logon ko access ACE and

sign this & it (Other e-si can be appbad to this document wsing a Document Contant Managament or other
suitable method defined in your data sccess and control procedures.

Ditails

Full Name of Signer:
Lopged On User Name:
Signature Creation Date:

Saenguthal Tarak
seanguthai tarak@non agilent com
February 23, 2023

Reason for Signature: Executed pratecol and published thiz snginal version of documant

Regulatory Disclaimer

This document provides 8 profocel to verify 8nd recerd instrument ich per operation. It has been prepared from owr
applicablo. as weil as industry The document is designed 10 provida an imponant companent of a complete:
kage: Validation depends upan many ant use of Ihis prosocol alona does not assume camplance. Agilent Technalogies makes no

profises of representations as to is suficlency for any specific regulatary program.

‘Warranty

Agilent wwranty of any ki , including but nal limited b, the implied waranties or marchansabiity and fitness far
a parlicular purpose. Agilent Technelegias shall nol be lisble for emans contained herein or for inck e with the
furmighing, parformance. or usa of this matesial,

2022 by Agilent Technalogles Agilent CrossLab Compliance Services.
Detector 2
Manufacturer Agilent Technologies
Name 7880
Trpa Fio
Adapter Capiliary
Cantral Type Electranic Pressure Cantrol (EPC)
Location Back
Maksup Gas Mitragen
Date Fati 232023 31915 PM .
3 naary 23, 14 ‘lu
System ID: UAE TOX.007_CN11021007 BN muﬂ"
Fage 10/21
2022 by Agilent Technologles Agilent CrossLab Compliance Services
User Mame: saenguthal tarak Systam il WAL TOX 207_CN1s02100T
Hostname: LAPTOP.COISKOMY Print Owte: Fubruary 33, 2023 2:48:17 PM
UAR TR0 _CHHIGII0T Transaction log :
Tima Transagtion  Activity Type of Transaction. Opsonal iormatian
State Performed
Fabrusry 23, 7073 81811 Aushy SessonCrean  Session [
A
February 23, 2023 0611 Audt Cwin Seavion Tranuncton Log fe (s wihar
AN eomopled o Skeled
February 23, 2023 B 1611 Bl Configuraton ‘Sesnlon o
A
Fabriumey 23, 2023 00811 Audd Ervitement Licensing ‘Session identiter genarmed.
A OAOS-D00Z-D000- 1 TME 445
G
Febsnaary 23, 202301825 Audl Enifeman Lieensing Sucoeshuly eniocked session
A Identfied by
L0000 TMS-HAS
G with urdock code
SHBV-XASO-OSA-BEH-WE
4
Febnawy 23 223 82058 Audt ‘EqpLomdes Sowsion QP durbais for primary
M nceue ]
Fla paty:
[Protocl
onsE 617G 02 81 aqp].
EQF File Nome:
1Ga0251 aqel EQP Nam:
[T —r—
ol Rarvieenn ([Ge.02 51]
Fabruary 23, 2003 938,00 End Configuration Bessina Hone
L
Futbraary 23, H03 43807 Sn Ouidfication Bassim oo
A
Froraary 23, 2023 9:2007 St Execution System inspucton wod asic  Noww
s Ealety and Operation - TH: -
Dualiative Test - No setpoins
asocialnd
Page 110
Date: February 23, 2023 3:19:15 PM '
System 0 (A o o cutaz100 enaslumunu
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Date: Fabrugry 23, 2023 3:10:15 FM !
S 5 LA TOX 00711021007 Lana'n'lumuqu
Page 11/21
© 2022 by Agilent Technologies Agilent CrossLab Compliance Services
Uner Nama: saanguihai tamk Sywtmm (0 UAE TOX.00T_CN11023007
Hostsame: LAFTOP-COISOMY Print Date: February 23, 2023 3:19:17 P
ULE TOK.031_GN11621007 Tramanction fog :
Tiee Transaction HBctivity Type of Transaction Opthemal Infarmation
State Performed
Fobrowry 25 05 $2624 End Exmeuton Syslom ieapection and Basic  Fun Cownl - 4
an Safty and Openrion - 7460 -
Qunatiee Tast - No amgonty
arsccimed
Prbrumry 23, 223 H2620 S Emmeuton Iniat Pessue Decay - Fronl Mone.
) SEL - Prassum Costraing inied
-5 200 pai - Lo w20 poni e
=08
Farumry 25, 2003 42837 End Ensouton inat Pressure Decay - Froet Run Coenl - 7
A BEL - Pressumm Controbes e
S5 280l - L wm 20w
EELET
Februry 25 2003 %2630 St Exmoution Iniat Pressure Accamcy - From Nons
il 5L - Pressuin Controbes ine
$ 80PN L 12
Fubruary 25 2003 $2844  End Exstuton Inlet Prossurs Accaracy - From  #un Cownl | 1
A S5L: - Prossum Conrobes iniv
520 0pui-Lie= 13 pw
Frromy 23 208 #2546 San Exsculon Drwtecicr Fiow Acouracy - Fromi Sona.
ad UECT: - Type | Matenp - §
250 miLfmin - L: == 10.0%
ntpoinn
Fetruary 25 203 %2753 Aadd Data Detecior Flow icouracy - Front Manun! Dwts Friey
a UECE: - Type | Mk - 5.
5.9 midmin - L: == 10.0%
awpring
Fubruary 23 2003 927490 End ‘Exncubion Cetecior Flow Accaracy - Fronl  fun Count 1
- VLT - Type : Waksg -
89 mimin - L = 10.0%
e
Fabraary 23, 2003 92732 San Eweoution Detecior Flow Acciracy - finck  Nens.
I irptsisp b
mibimin - L o= 10,0 swipost
Fage 2710
Date: February 23, 2023 3:18:15 FM

System D: UAE TOX.007_CN11021007
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Ubar Mt sassiguthai arah
Hustsame: LAPTOR.COISHOMY

‘System ki UAE TOK.007_GN11821407
Print Dats: Fehruary 23, 2033 39817 PR

UAETOMX.DT_CN11021087 Transaction tog ©

Agllent CrossLab Compliance Services

Tins Transaction  Aesiity Type of Transaction Dptional information
S Perfamed
February 23, 223 S27:55  Audl Daa Daincior Flow Accurncy - Back  Manual Duls Enlry
AN Fits - Typs - Fusd - 8 300
il - L: <= 10.0% selpind
February 23, 2003 %2757 End Execution Detocior Flow Accumcy - Back  Rus Courn - 1
AW FID:- Type - Fus - § 300
i imin - L <= 10.0% supoint
February 33, 2023 902750 Suart Expcution Detactor Flow Aocuracy - Back  Mone
AN FID:- Type : Cosdmer - 5: 400.0
L - L) o= 40 0% sepoin)
Febusry 33, 223 02822 Audd Data Maruat Data Envy
AN
Fobruary 53, 2073 02828 End Exsculion Fun Count 1
A
mLimin - Lo w= 10.0% sigon!
Februmy I3, I0E 97029 Start Exucufus Denector Fivw Accuracy - Book  Nene
. FID:- Ty | Maiop - & 250
mLATEn - L5 <= 10.0% selpoint
Fesnay 23, 2023 B:2900  Awd Dt Dwiwctor Flow Arcoracy - Bask  Mansal Dua Entry
- FIEY: - Type : Mukiup - B 25.0
mLimn - L <= 10,00 seipoiat
Fobnawy 23, 023 021800 End Exscutun Dwlector Flow Accurecy - Beck  Feon Count @ 1
A I~ Typoe | Whmip - 5 250
midmin - L <% 10.05% salpoint
Fenaary 23, 7023 B:28:08  Start Exscuton GG Dvan Tempemtus Hane
- Accuracy - T80 - Tempralire
Ovan- 5 30 - me 10
AND <= 1.0 % sslpoint in K
A Aemaitmey - THIG - Temparatirs
Ovan -8 2L -1 210
AND <= 1.0 % sslpoing in K
Page 3/ 10
Date: Felinaary 23, 2023 31815 PM '
System 1D UAE TOX 007_CH11021007 lﬂﬂﬂ']'i‘lﬂﬁ'JUQﬂ
Page 14/21
©2022 by Agilont Technologles Aglient GrossLab Compliance Services
Usar Mame: nsengutsa) tirsk Syt H: LAE TOX007_CH11E21807
Hostrame: LAPTOP-COSSHOMY Prisd Date: Fatwuary 23, 2023 198:1T FM
UAE TOX 007 _CNT1821007 Trassaction log -
Time Tranwsction  Actnity Typs of Trimmacsion [T —
Saate Parformad
Fabiuary 33, 2023 24058 St Ewecstion GC Scouling Rus - Injecton Hons
ea Towar, From S5L. from UECD:
- Part of Siyutan Prepusion -
Mo timils saxccisted
Fabruary 23, 7023 242:10  Awdi = (GC Sooutng Run - Igection Diatn My Pk | EAAE
0 Towee, Front S50, Fren| UBCO: 3029002029 ECD
- Pt of Spstarn Propucaions - 20230022
N s asscned 14-30-45:00_GCTERD_WEC
D_SCIOMECDHAGh
Februmry 23, J023 24314 Emd Emcuton GO Beoding Bun - Inmdtien Ron Count 1
o Towns, Fren 5L, Feeed LECD.
- Part of Sywim Preparaion -
o i assocad
Febraary 23, 2023 24317  Start Exmcuton Mot and (et - Frosd UECD - Mene
" Datecter UEGD - L {Noise): <%
.00 Ha - L {Dafm); <= 1500
Hemow
Feorawy 23, 2023 243 Auant Dintn stam and O - Frost UECD: - Dats fles Path © E\LAE
L) Delector UECD - L (Nome) <= 2IITECD_ND_DLMECDAA
300 He - L {Deift): <= 1500 o
Hefouwr
Fubruary 25 2005 2411 End [ Wit and O Froed UECD! - Rl Court - 1
P Detaclor LECD - L (Nose): <=
300 He - L (Dt <= 15.00
- Hefmour
Frorary 23 2023 2414 Stwel Lreution Injacton Precisien - Injecian  None
™~ Towar, Front E5L, Front UECD!
~GC -L (Areaj <= 3008 - L
(Rea Time): <= 1.00%
Fritranry 23 2003 24448 St Reeution Injichon Pracision - Injusiion  Nona
. Towar, Frost 51, Front UECD!
- G0 -L jArea) <= 3008 - L
(Rt Time): <= 1.00%
Fage §/40
Date: Fabruary 23, 2023 315:15 PM '
System 10; UAE.TOX.007_CN11021007 I.aﬂ?l‘]‘i‘lumuqu
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Lsar N saenguiiaiiank
Hasmame: LARTOR-COISHOMY

UAETOX.N07_CH11321007 Transaction ng :

Agilent CrossLab Complance Services

Sytem bt U, TOK.037_EN1 1023007
Print Dabe; Febryary 33, 033 5:19:17 PM

Time Teassaeson  Authvity
State. Barformed

Type of Transaction Optiznal informatian

Frtrary 33 2003 #3004 Erd [——
A
Frrsnty 23 2003 33006 St Exncaion
AM

Fribrancy 20, 31 S3040 Aedl Qe
am

Pricraiey 3. 3003 53045 Erd Esseution
A

Frtramy 23 2003 53048 Sl Fameution
Ll

Frbrsary 20 2020 0148 At i
A

Frtruary 23 2023 3148 End Excuion
A

February 23, 2003 53153 St [
A

Fobruary 23. 2023 28021 Shan Emaunon
M

GE Oven Tampeanm Fun Coeami = 1
Accuracy - TES0. - Temparanne

- Dven - 5 2900°C - Lz 00

AND <= 1,0 % segaint n K

O Ovan Tenpanie Hane
Acturacy - TER0 - Temperaum

- Dven. 5: 400.0°C - Lis= 1.9

ASD <= 1.0 % setgoint i K

00 Dven Tangosanirs Manus Dain Exiry
Acturacy - TES0. - Temparanis

+Dven- 5 100G+ Lise 10

AND <2 1.0 % pipont o K

G5 Dvan Temperatura Fun Sownt < 1
Accurmcy - T880; - Temparmum

©Oven - 5 4000° - Lim= -1 0

A == 1,0 % peipoint i K

G Oven Temeanmiure Stasiity None
- THHL: - Temgaratens | Dvee, -
S00C . L AN

@0 Oven Temganatre Stabilty Manue Dala Ssiry
- TE00: - Tamgstratre | Dves -
SHD00G-L <= 08T

66 Gvan Tampaintrs Satilly Run Cow © 1
- THIC: - Tamparatare | Oves -
29000 - L <= 08T

G Sosutng Aun - Ijection  Nsnn
Tower, Frem S8L, Fronl VECD:

- P of Systarm Preganaos -

Mo fmils assccinted

GG Scoubng Aun - Indisn Heas
Tower, From S8L., Frenl LECD:
- Pt o Syasan Praparaton -

Pagnd 110

Date: Fabrugry 23, 2023 31615 PM
System ID: UAE TOX.007_CH11021007
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Usar Name: naprgrashai tarak
Hastmamn: LAPTOP-COISHOMY

A TOX 007_CHAT0EI00T Transaotion iog :

Aglient CrossLak Compliance Sarvices

Systam & UAR TOX007_CHITO21007
Print Cake: Prtimmary 23, 2023 314497 M

Time Transaction  Activity Typa of Transaction Qptinnel Inforsaticn
e Fermed
Fabruary 23, 3001 24:41  fui Dt Inpecion Pracision - njection Dl fios Path : EWUAE
P Tewwus, Frenl SEL, Front LECT: 2023002023_£60
G0 -Lyea): < 300% -1 2023002
(Rt Timel: <= 1.00% TAAND0_GCTH0_ET
D_Predi-30F DHECT1A ch
Foteoary 23, 2023 240:63 - Ausit Dstn Wnjecton Frecision - Wnjeckon | Dista Slew Faih : EAUAR
P Towar, Front 551, Frost UECD: 20200G2053_ECD
-GG -L real: =3 00% L 2IG0EF
[Ret. Time): 4= 1.00% 14-104500_GCTEN_EC
[_Pest-021F DECDT A ch
Fobnary 23, 7023 24843 Audh Dot Wjockon Frecision - injecton D fles Patn - EALLAE
L] Tower, Front S5 Front UECD: 2020002023 ECD

Fubruary 73, 2003 24683 Al

“GE L (Areak sw 3 00% L 223.00-28
[t Toma): 5= 100 14-10-£5000_GCTRBO_UE
D_Predl-0Z2F (GO ch

Injection Precion - Injecion  Clusa fles Path - EALAE

Pu Towar, Frost S5L. Frart UECD: 23002023 ECO
-G oL pAey <= 3008 -1 20230222
(Rul. Tima): <= 1 00% - AR0G_GOTE0_uPT
O_Fre0-02% DECODIA S
Fabiuary 23, 2003 26652 Audl Caia Irgmetan Priciins - ingeclion Duta fles Path | EVUAE
L) Towar, Front S8 Frem UECD: 202RO02023_ECD
~GC -L(eay <=300% - L 2020022
(. Thmej: <= 1 00% VAACAOG BTN _UED
O_Pre01-004F CHECOTAEN
Februory 23 2023 24632 Audd Cmin Injctien Pracision - Injection Dala fles Pt EWAE
M Taweer, Fron SEL, Frant VESD: T0M0G203_ECE
SBE -L(Aren <00 L 0230272
(L. Timel; <= 1 00% -IANDD_GCTEN EC
O_Prai—{2SF ECTMAch
Februmry 23, 2029 24747 B Erngulion Injection Freciskon - injecion Hun Counl 1
L] Tower, Front SEL, Front LECT:
<L - L fAnea). <= 3 00% - L
(Rt Thme): <= 1.00%
Pageti{ia
Date: Fabruary 23, 2023 3:18:18 20 '
System ID: LUAE. TOX.007_CH1 1021007 Lﬂﬂﬂ‘]ilﬂmuqu
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e Namiw: aaurrgeshil 1t
Miosinasms: LAPTOP-COSSHOMY

UAE.TONB0T_CHAIEN00T Transastion Ing

Agllent CrossLab Compliance Services

Systom |d: LAE TOK.807_CH11021007
Frint Date: Februsry 33, 2033 3:19:17 PMl

Time Tranmection  Aethity Type of Transaction Ogfenal information
Sus Performed
February 23. 2023 24802 Seart Expcuson Sqgnal i Notas - Inmction Mors
" Temer, Frent 351, Froni UEC0:
- Dubmster LECD -L; == 1500
Fobreary 23 2023 L4836 S Execution Signal % Nalea - Injection aone
u Tosre, Front S5, ot USCD:
~Gatoter UECD -L: »= 1500
Fubrusry 23, 2003 249010 At Datn ‘Eignal to Nolse - Injection Daatn fime Paih | EALAE
Fu Tower, Fromt 55, Proct UBCD 073ECD_SK_1 DUECD
Detocior UECD - L == 1500 Ach
Fabruary 23, 2003 25107 Start Execution Bignal to Noise - Injecion Hene
PM Tower, Front 551 Front UECD:
- Dstnctor UEED - L #= 1820
Fubruary 23, 2003 28124 Ena Execuiian Bigna 10 Noise - infocton Fan Count : 1
Pid Tower. Front S5L. Front LECE:
~ Detecior VECD - L »= 1500
Foteuary 73, 2033 28103 Start Facastion GC Semuing Rus - Ijectos HNone
P Tower, Frant S51, Back FID: -
Fart of System Freparation - Mo
Amits pasocisted
Fatuary 53, 2033 28200 Ausit D 6 Scouting Fun - Ineclon. Dta fles Pah | EAUAE.
L] Toveer, From S5L, Back FID: - 2033FI0_SC_04 . DFID28.ch
Part of System Prepacation - Mo
lamits associated
February 33, 2003 24237 End Exmcstion O Besubng Aun- oelion  Flun Count - 1
™ Tormer, From SEL, Back FI: -
Part of System Prepamition - No
bmits associated
Februsry 23, 050 242 S Famcution Noisee i Doifl - Bk FID. - Mo
™ Ditector FID - L (Netsa). <2
0.0 pA - L (Drif: <= 280
Ao
Page 7710
Date: Febnary 23, 2023 3:18:15 PM '
Syt AE o a7 -gato enaslumunu
Page 1821
@ 2022 by Aglient Tachnalogies Agilent CrossLab Camplisnce Services
Lisarr Name: Saesguthel liesh System 1d: LAE TOX.007_CH11021007
Hestaama: LAPTOP-COISKOMY Print Date: February I3, 2023 31507 PR
UAE TOX 00T_CNE1021007 Transaction fog |
Tims Transaction Aty Typa of Transaction Optional Information
Etate Performed
Frbreary 23, 2023 28032 Audt Dty Inpeciion Practuos - Inactin Dl fhes Fath | EAUAE
P Teawar, Fron SBL, Back FI0r - 2020002023 20230022
GC - L jhreal <= 1005 - L 12-25.0000_GCTRS0_FIDD
{Feat. Timay <= 1.00% _Pro0i0e 0D B.ch
Fabrary 23 2033 25022 Aadlt Cretn Injeciion Pracision - Inpctisn Dt s Pain - EALAE
P Tewar, Frent BEL, Back FIDr - 202M002023 M023402-22
BC -L{Anea): <= 300% L 12.:25-080Q_GCTE80_FIDD
[Ret. Timei <= 1.00% Predti? FDBch
February 23 2023 24930 Aadk Dt Injection Precision - injectien  Diati Slas Paih - EALAS
P Towar, Faonl BEL, Back FID. - 02RO 20030222
BC - L (Aea): <= 300% - L 12-250800_fGCTE80_FIDD
(Aot Time): <= 1.00% _Pre0i08 FIDIB.C
Fabrunry 23, 223 24078 Auth [ Ifacton Pracision - Injecion Dt Sles Path - EAUAE
P Torwer, Froot 851 Sack FIDC - 20QAOQI023 2023-02-22
GC - L (Areak <= A00% - L 12:25-0000_GCTEN0_FD0
(Rt e < 100 108 B0 <
Fobuary 23, 2025 30043 En Injoction Peecision - injecion.  Run Gound - 1
L Towser, Fronk BSL, Back FID: -
GG« L (Amsa) <= J00% - L
(Aol Time): <= 1.00%
Fabrusry 23, 303 20058 Sl Exsution Signal o Nobe - mjecion Hone
Tawer, Front 551, Back FI: -
Detector FID - L: »= 300003
Fabirusry 33, 2013 30210 Stant Enttasion Sigral 1o Moie - jeckon Nome:
' Towser, Frant 551 Back FID: -
Delector FD « L >= 300000
February 23, 2053 10736 St [ Sgualto Noke-ecton Nase
™ Toww, From S31, Back FID: -
Detector FID - L0 >= 300000
February 20, 2023 X0X13  Audd D Injmchon EAE
M Tewwe, Froe S50 Bagk FID: - 20390FI0_EN_01. 0¥ B.oh
Dwtecty FID - L >= 300000
Page %10
Dats: Fobeuary 23, 2023 3:18:16 PM '
System ID: UAE TOX.007_CN11021007 l‘aﬂa'ﬁ‘umuﬂu
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User Mame: saengeshal tarak
Hostname: LAPTOR-COISKOMY.

LA TER $07_CH1HEEMT Transaction log ©

Agilent CrossLab Compliance Services

‘Symtem i UAE. TOX 007_CNTHO 180T
Print Dste: Phraary 23, 2625 32817 FtA

Tims Tramaction Acawity Type of Transaction Optional infarmation
Stuin Parformed
Febfuary 23, 2023 25323 Start Execaticn Nelam and Dt - Back FID: - Hona
P Detacisr FID - L (Noisej: <=
040 pA - L (Deity: <= 250
Pt
Fabruary 25, 2003 253:53  Ausif DOata Moiam and (il - Back FI0: - Diara fles Paih - EAJAE
M Deactoe FID - L Noisel <= BIE0G_GEHE0_FG_NE-
-Ir 0.10 pA - L (Do <= 2.50 10D ch
Ao
Fenaany 23, 2003 2:54:10  End Eancifion Mexga @na Dril - Back FID: - Run Courdt - 1
L Detector £ - L (Noise <=
0D pA- L (DY == 2.50
Ao
Fobroary 23, 2023 2:54:13  Stort Emcusion Injetion Procison - Infecion Mone
P Toweer, Front S50 Back FIO: -
GG - L (Aroayc == 1.00% - L
(Rt Timal: <= 1 60%
February 23, 2023 2:67:04 Start Emmcurtion Inpaction Precisos - Injection Bane
P Tewrir, Frem S50 Back FI0: -
G - L (areay <= 2.00M - L
{Rel Timej: <= 1.00%
Fatwuary 23, 2023 267:37  Start Exmcuton Injection Pracision - Injection one
Pl Tewniar, Frent 851, Back FIx -
GC - L fAneal: <= 100% - L
{Ret. Time): == 1.00%
1 Februay 23, 2023 26821 Awdt Dt Injecion Pracision - npaction Dista Moy Path : EAAE
! B Towar, Fronl S50, Bock FID: - 20270CNZ 20334043
GG -L{Areal<e A00% L 12-35-0800_GCTE00_FIDD
{Ret. Time): == 1.00% _Pra0i04 DWFIDEB v
Fabruary 23, 202320821 Audit Nuta Injmzton Precision - njecion Diata Sl Path - £ A

M Tower, Fromt S5L, Back FiD:
GO - L{Area); == 200% - L
(Ret. Time): == 1.00%

AU P22
12-25-090G_GGTE00_FIDD
_Pie0108 NFITIE.

Pt
Date: Febnaary 23, 2023 319115 PM '
s 1 UAE oo o aaran wnaslumunu
Page 18/21
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User Nama: saanputhal terws Systimn 1l UAE TOX AT _CNIT0ZI007
Hostrame: LAPTOR COXSKONY Prist Duta! Fabeumy 23, 2023 319:17 P8
AR TOX.037_CN11021007 Tranasction log :
Time Transaction Acthity Type of Tranusction Opticnal wdomation

Suate Perfurmed
Fotramry 25 0320551 End Esptuton Signal lo Norse - Injecion Rum Count - 1
P Tower. Front 5L Back FID: -
Detector FID - L) == 300000
Fubroury 35 2003 3:04.00 End Cuaticaion Saession (=3
P
i ( Frbranry 23, 2003 L0400 Starf Rugaing Sasason Home
M
Fobreary 23 2023 21805 Audd Regarting Sanmar Rizgan Geneimed
™ Cerificate
Fapge 10710
Date: February 23, 2023 31815 PM '
Systom 10 UAE TOX 007_CN11021007 Lﬂﬂﬂ'ﬁ‘lﬂm\]ﬂu
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CrossLab

Fuarabght 3 Bzmme

Agilent TBS0 GO Preventive Maintenance Checklist
Introduction

Customer Information

«  Customers should provide all necessary operating supplies upon request of the engineer.

. A should be avallable 1o the engineer while performing the preventive
maintenance procedures,

= Ay parts, nat Induded inthe Pans Lists section of this document, are not part of the

service, nor are they included in the price of this service,

= If asystem requlres 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

= Formore Information about Agllent Technologles services, please visit our website using the
follawing URL: hitp:/ fwww.agilent.com/en-us/products/crosslab-nstrument-services service-repair

* The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agllent products, and find in-depth documents and videos refevant to Agilent
technologies. Visit https://community.agilent. com/welcome.

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

» A useful Agilent Resource Center web page is available, which includes short videos on maintenance,
quick lists of consumaltdes for new instruments, and othaf valuable information. Check out the
Resource Page here: hitps://www.agilent f o5

» Need technical support, FAQS, supplies? - visit our Support Home page
hIlp:.l‘-fm\'w.agilent.com-’search_-'sup-pult.

=« Videos about specific p for yor can be found by searching the
Agilent YouTube channel at hitps:/fwww youlube cnm.fusenagllem

= 7B90B Manuals are alse available on Agllent com:
Safety

a
https:/ fwww.agilent csflibrary (B TBS0H_Safety. pdf
o Installation and First Startup
https://www. agilent.com/cs/librany ls/Public/ 7B30B_Install pdi

o Operation Manual
https:/ fwww.agilent. comy/es/library

o Maintaining Your GC
htips/fwww agilent com/c:
Q0052%207BF0B_Main

_Operation pdf

brary/usermanuals/public/G3430
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Agilent CrossLab Start Up Services
Agilent 7890 Gas Chromatograph
Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure
relizhle operation and the accuracy of your results.

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

rovi yihing you need 1o reduce unplanned downtime and keep your systems
operatlng at their peak, This checkhsl will he completed at the end of the service and provided to you as a record
of the preventive maintenance activities.
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Agilent 7890 GC Preventive Maintenance Checklist

Service Engineer’s Responsibilities

«  Comtact the customer and ensure that all necessary supplies are available before the preventive
maintenance visit.

= Only select those pages that refate to the system or module being serviced

= Complate empty fields with the relevant information.

+ Complete the relevant checkboxes in the checklist using either a "X or tick mark "™,

« Check "Sectlon not applicable” check boxes to indicate services/tasks not delivered, as approprigte

+  Complete the Preventive Maintenance 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

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

«  Ask the customer to sign the Service pl section the 's and your
signature.

Additional Instruction Notes

» Chack for any active service notes for this unit. If there are any “Safety” or " i
Recommended” Service notes, plan 1o implernent the changes on this unit before doing any
gualification 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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Agilent THS0 GC Preventive Mainisnance Checklist r
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System Information

E(Ched(this box if an instrument configuration report is attached Instead of completing the table
betow.

Insirument System Name and D) o 77} (N HZDT{-'D:]

m;:nl System Site and Uﬁ‘& Am]a ']’1'[‘7- [ }
List System Component Product Numbers 'é‘:nw Numbers af each

T BIA (N 1120 (063

v gk (7l
1 G eN$224%792
7

Preparation

& Discuss any specific issues with the customer before starting.

d Review tha i laghook for recorded problems and

@ Save instrument control settings before starting the procedure,

@ Perform a general inspection of the system for cleanliness.

@ Check for proper installation of parts, assemblies, sensors efc.

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

@ Check for required firmware updates and verify with customers i they would like them installed.

@ Before starting the fallowing procedures, record the Detector Signal Cutput{s) in the results table. If
the GC is turned OFF or in & service mode, comparing the detector outputs before and after the
service is not possible

Revision: 2.01, lssued: September 15, 2027
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Agilent TB20 GC Preventive Maintenance Chacklist

ALS Maintenance

O Section NOT applicable

& Chack all cabling and configuration settings between GC, tray, and injectors.
& Vacuum or remave any dust, especially around fans.

" Check operation of all fans.

& Check syringe for smoath plunger operation.

@ Check for smooth operation of the needle support = clean If necessary

Restore Instrument

& Restore the normal operating conditions or custemer methed using the Data System.
g Purge the system with carrler flow for 15 minutes
@ Bake out the system, then restore the normal operating conditions

After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded pricr 1o PM.

Perform a chemical checkout. If this is a routing PM, inject the customer's sample using the ALS if
applicabie, This will act as a final checkout of both the ALS and the GC.

Nate: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as a guide lor final instrument set up and checkout,
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Agilem 7 S Freventive Maintenance Checklls

Preventive Maintenance Procedure

Clean and inspect GC

I{Unpaug pawer cond from the power source

Open BC covers and f 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 seli-test passed,

Werify oven mator spins freely and s on with the oven door closed; off when the door is opened.
A Verlfy operation of all other fans - the inlet and EPC coaling fans.
B Verity oven intake/outlet flap bty Is ap 0 ly 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
GE" - for the Inlet(s) installed.
Replace the split vent 1rap cartrigge filter on units with these Inlets: Split/Splittess Capillary (S5L),
Multi-Mode Inlet (MMI), P T ap (PTV), Volatiles Interface (V1)
If the inlet systemn is used in Split Mode wlth vigcous 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
cantamination - clean 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 BM is done in preparation for an Operational Qualificatian, then the pressure decay test defined
within that protocol can be used for the PM.

O Record if test passed or failed in the resutts table

Rewision: 207, lssued: September 15,2021
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Signature Page

Service Review

O Attach available reparts/printouts of all tests 1o this documentation.

@ Record the Preventive Maintenance service activity in the customer's records/logbook,

& Update/reset inst t counters as

@ _Afflx the PM sticker 1o the system or instrument logbook based on the customer's request.
Complete the Service Engineer Comments section if there are additional comments.
FReview with the custamer this service, parts replaced, and test results obiained

O Ifthe instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box o if necessery, In the customer's 1Q records.

O Supply the customer with a copy of the Smart Alerts flyer

Describe Smart Aleris to the customer,

0 Install Smart Aleris If requested.

o

7890 GC Test Results Table

Detector | Dutputs Before PM Service | After PM Service

Front detector output I’/& zzo

Back detector autput OVA- !Z — |
ALK detector output Pfa— ™ ac

Pressure decay test Evpucted test result | Actualiestresult |
Front inlet pressure decay test i w% |

| Back inlet pressure decay test # N/ | ﬂ/‘* |
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The folowin

customer has a preferred set of cons

| Part description

SSL Capillary Inet PM kit, Spi
SSL Caplllary Inlat PM ki,

plit

S5L Capillary Ulira Inert Infet Gold Seal wi

| Washer

kits are recommended for capillary and purged packed intets. If this is a general PM and the
, you may use the customer's consumables

SS5L Capillary Ultra Inert Inlet Splitless Lines -

taper with G
pillary Ultre

| PTV & V1)

ent rap P it single cartridge (f

Product or

model# where | Quantity
used consumed
7E90AB | Jr'

| 7es0aE ‘

7800A/8
| M A |
: £190-2203 7BO0A/B |
_ VA,
7890A/B |

| MM Cleaning Kit

PTV Septumless Head Rebuild Kit

["Standard .017-Inch FID Jet for capillary FID base | G1531-80560 | 7B90A/B
[ High Temparature .01B-inch FID Jet for capillary

FID base

W

1 packed FID base

with packed/adzpial
Hégh Temperature .0
o h packed,

NPD Jet, universal fi

011-ineh 1D

Standard .018-inch FID Jet for packed column

Standard 017-Inch FID Jet for capiliary column

5188-6408 N/1
5188-6495 [ 78g0AE
a
e | /e |
63510-60820 7890A/B N
| 51823747 | 7890A/B
[ ‘51829748 (7S0A/B n

A/B

|

19231-60680 | 7BS0A/B |
e

|

[

"G153180620 | 7E00A/E

[ve710-20118 7890A/B ﬂ/ﬂ-

NPD Jet, universal fit, 011-inch ID Extended

i

S5L Capillary Ultra Imert Inlet Gold Seal with.

| Single taper with Glas
**FID Collector Replacament Ki

plllary Ulira Inert Inlet Splitless Liner -

[192aagnss | 7890AB | e

| 7RI0M/B IJ/'&' 1
| 6153480580 | 7 590»\.-1377{}7&_
[G1534-80590 | 7880A/8 | _W/T
I 5180-6144 /8 !u,m.
[s1902203 | 7esoa;B | ﬂl/g
[Gisarero01 | 7890A/8 [ /{/4. ]

Agilent TA90 GC Preventive Maintenance Checklist
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Do not include this section/page in the published, customer-facing PDF version

This page is oaly relevant for Agilent source d

for d it contral purp and is NOT

imended for customer viewing. Refer to the SPIFPM checklist Authoring Guide for more information,

Document Control Logs

Revision Log
Revision | Date Author Reason for update
Revision of | Date of Author of Author to describe main features/changes made
| document | issuance document for this specific revision |
1.0 Draft 4-Mar-2011 Dave Park Migrated the content of revision A.01.05 to the
new Agilent template. Reviewed by subject
matter expert, Dave Park.
1.1 Draft 20-Jan-2015 Dave Park Added Sphit Vent trap to MMI, PTV and VE - also
PTV and FID PM Parts
1.2 Draft 31-March-2015 | Dave Park Added Ultra Inert Gold Seal and Liner to 58
[+
IR 10-Dec-2015 Dave Park | Added step ta perform malntenance on the Split
Vent Tube and .018" FID Jet part numbers - Fixed
broken web links o
200 30-Dec-2020 Gary Boardman Updated New Template and terminclegy change:
Familiarization 1o Infroduction.
Create New Agile Document Number: DOO07OE3
Approval Log
| Revision Approver Title of approver
Add revision | Add approver name here Add approver's function or title here
number
A.01.06 Don Gage Product support manager
01,09 Kai Meng Product suppon manager
A01.10 Suneeths Tippireddy Product support manager —
AD1.11 Suneetha Tippireddy Product support manager
200 Josh Roark GC Product Suppart Manager

Designated Evaluation Log

Add revision | Add name
number

Revision | Designated Evaluator (DE)

| Title of DE | BE Number

| Add function or title | Add DE number here

200 Michael Zumwalt

CrossLab Start Up 44166.7597222222
Services Application
Consulting Lead
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EQUIPMENT QUALIFICATION PLAN (EQP)

EQP Name:

Sorvice Type:

Company Name:

Customer Name/Tithe:

EQP Filename:

EQP Release Date

Print Date:

AgilentRecommandad
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Understanding the Test Specification Section in Tabular Review Documents.

(Appies ta ifications onty) For Agilent and leits, 1ha range of allowable values (L for low, H for
high is inciuded. As applicable, variances, i and tpeints a8 (istad benesth the Agilent

valuss and marked W (within ranga) or O {outside of range] in the left margin; values for added satpaints are alsa marked W ar O and
dispiayed aker all configurations values, Dual Fmits ars marked DW or DO. Agient is NOT responsile for test failures for out of range
satpoints and limits. Optional tests that are enabled are included and marked as such; requirad tests that are dsabled by the customar
are includad and marked & such.

NOTE: Limit rangae must ba more fightly managed than setpaint ranges because they cfien rafiect physical measurement limits and
are directly linked 10 the testing mathod. Therefore *within range” user limits are subject to best efort repains if they cannct be mat. In

partculer, Agilent will not be respensible faf lest fallures for limits tighter | than

values. »

Customer Responsibilities

H Agiant s UsD | 4o acquine test data, they log off from the COS account st the end of test
isition. Agiart n for those account credentiais. i is up io the customer 1o protect the CDS frem

misuse.

o {As applicabie) Disable the account used by the Agilen: representative io acquire COS data

o Safely store and archive this EQP

© Maintain change contral and revisicn history

o Review and cptanally sign the EQP, making sure the sarvice delivery is what was approved

o Review and approve any of the following varances from the Aglent recommended;
-wimin Varisnce Range: changes to the Agilent recorrmended ihat are identifiad by Agllant as within the operation ranges
detanmined in cur test development
~Chtside of Variance Range: changes 1o e Agliant recommandad that Agilent identifies as culside of the oparational rangas.
determined in cur test development. Agllent is not undar any obligation the pass tha mare Hirmits that fall
in thits range and this detail ia called out in the EQF Test Specification
-Optional Tests: addtions! tests that ane available but net part of the care lesting sulte and cost exira
~Dissbled Tests: tast for which all possibis configurations have been disabled (teats are flagged in the test specification)

Agilent Responsibilities

& Defivar the services following the test programs descnibed in the customer EQP

o Provide a locked and e-signed Quaification Repon (EQR) upen complation of the ssnice
o If requested, provides an optienal ink-signed EQR CO 1o the customar

AgilentRecommended Page 420 November 2. 2020 B:00:28 PM
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Scope and Purpose

Overview
The: Eguil Fian [EQP} Ihe setivity gragrarm that is perfermed during the qualiication sarvices for the
appicable systams. A compl ption of the tast is prowided for the supported services, mcuding satoomts and

accaptance critesa (or limits} for each test. The tast specification section of this documeant is creatad dinecty from tha EQP file name
listed on the cover. This dacument is an absiraction of the EQIP fils used to perform tha sarvice and is genarated dincty from tha
alectronic Agilent Equipmant Qualification Plan (eEQP) Editor. The purpose of this documaent & to allow the usar to review and record
approval of the EQP that guides the defvary of compliance services providad by the Agient Automated Compéance Engine,

CDS Software Pre-requisite for Hardware Qualifications

{Applies to hardwana qualfications only) Agident recommends that the customar dala system (COS) softwame used dunng tha
guatification has been qualified within the qualification pericd specified by the customer s software qualfication SOP.

Statemnent of Intent

Unless otherwise requested, the quaification is defvered according to the standard test program described in the
Agler_Recommended EQP. Agilent defines variancas s changes bo the defaul recommended values (as stated In ihe Agliart
Recammended EQF) thet el within & well-gefined range. These changes are conskdered o te within he intended use range of the
systam under 1ast

Custamizations are vahes that (8) subject tha system to imits that excead the typical operational range or (b) additonal 1ests hat are
net par of e care progl quired for of the salected sarvice. Becsusa custom setpaints and limits may
‘exceed the oparatonal envalops of the equipmant, Agiant resarves tha right to warrant conformanca only to tha closest vanance:
value, The user is notified of this stipulation a: EQP sefup time and the qualfication repart |{EQR) wil refiect this stuatan

A 5ot of ink signature fields, as datarminad by the creater of this document, can be included at the end of this documand, All fiekls
should be completed or a single set of fieids, nitisled by an appropriate apgrover, fun thraugh any signature fiekds thal are nat 1o be
used. This is an optional process thal allows a paper recard of signoff by the appropriste reviewers where & hybrid {alectronicink}
signature SOP i followed. |f this document will be saved electrenlcally and digitally signed in 8 decument managerment system, it
should be generated wilhout Ink signature felds, The custamer must sign the EQF review docurmanls and return an electronic copy 1o
Aglient prior to qualification delvery. The delivery of the sarvices & done according to the terms and conditions stated in e

axhibd. Itis that after appeoval, this EQP be archived with the slactranic EGP file.
AgileriRecommended Paga3/20 Nowemnber 2, 2020 8.00:29 PM
'
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General Statemenis on the Testing Program

The recammended set of hardware 00 tests describad in this EQF derives from Agilant's interpratation of authoritative expan
Meralure issued by the FOA, USP, GAMP, ASTM 2500, and others. The OQ test design incomorates bath modular and holistic testing,
which ks & proven approach, 1o regulators. As p by the 40 i for Anglytical

Quanfication (AIG), the OC step is separated from the PO as the reguiatery

Agilant Crosslab Compliance uses a balanced seleclion of melralogy and eherical taets to directly determing the parfurmance of the
systems without unnecessary reliance on infered of derived results. For exampis, direct metrology s used 1o test pumg fiow rates and
h I fied column and modules. Halistic chemical testing is used for the ovaluation of the fallowing

oritical instrument characleristics: ineasity, precision, signal to noise, and camy awar.

AgilertRecommended Page 5120 Newamber 2, 2020 B:00:28 Pt
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HOW AGILENT
COMPLIANCE SERVICES WORK

Agilent Crosslab l:nmplian:e Saruicea

Ag abis m«dnr tirma regulatony e worldwid,
Note:  Enterprise Edition has by d Agilent Crosslab 18 the sama.
Howe a.il“l Crozslab aligns with & based

D107 00/ Omadat. The procisa pmnmr:g for I and O for sachype of equpment afe prascribed in an nppewua
SOP. parhaps called SOF & 1 2& Cualifization of HPLE Systems. In Agitent CrossLab, the equipment gualification plan
SOF.

{EQP) has th

= The traditional S0P nnmdw lists of tasta and limits for the m"n& of system configurations found in the lsboratory. The
EQF fallows this cancept. The i ar EQF time, scthis s keptas o
separate record

= The traditional qualification SOP typécally has blank results farms as sttachments to ba photacopled for each Ml ar 00
evani—1he resdls In Agilestt CrossLab, this execution process is streamiined and
automated by use of Adobe forms and the Agilent Comoliance Engine (ACE) delivery tool, It provides répors with no hnnd
writing errors: validated cabculations: sutomated pass,/fall the rumber ol times 8 0
was run. This d

«  The traditional S0Fis 1o authar individ for
wach . This is th the EOLP. The approptints tests for aach individual

ACE from tha list in the spproved EQP-at time of delivery. The final reports sre
unigue for each system and sach qualiflcation event-fut the single appraved EQF can coves » kab, department, or &5 wide
a scape as desired.

actusd workflow of the tests

= In
execution and results. bn the svent thal 4 test is tepsated during mn ngnam CressLab dolivary. ACE mmmm a counter
por testwhich s GxP aerarates o d
the ACE report.

AghariRecommandad Page &/20 Novermber 2, 2020 8:00:28 PM
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Agllent will not be under any ckgation ragarding ing ihat ar
than the Agilent Recommandad anes

Re-Oualification after Repair (RQ) Hardware

(Applies to hardware qualifications only]

In the event of o rapair of ifi itis nocessary ta re-qualify
the system toan i i i 3

Hars s tarapalr and re-qualify durinig thy

For some of th
paricd between ncmdu‘nu annual O,

The level of re-testing is prescribed in the Rl section of ACE:

 form ia diaglayed for the aperator showing all types of rapair

Pump Stratogles
Hegar/Aeplacn Swmsegy Moubs 00/PY Tastieg
Irsemal puwg head garts, acthn inkt vabn [or AIV cartridge], (pants Ay pamp Flow Acsurscy & Prectiisn

of) check vabous, referance valves. indot manifold or pump drive. or

faking pumg: head apart = cluan (v ransid

Pulse demper, presssre aesducer Aty pump Flew Aotumcy & Precision

Mult-chanmel grasent vabve Dustwmany Flow Accurecy & Pecizion
Giradiont Componitisn

The full list of repair and i i f review by o
The RO form in L i ; far i The teat procedure.
setpoints, and limits wi exact repeat of the previcus 00 test i
Updated: Nove mber 2019 www.agilent.com/chem/ qualification
Infusation, desargtions ans spackications inthe
ublcailan ara svbjact 3 S1arge witaut notce
Gtullon Tuchassglad tas 2014
Fulvished o US4
AgilentRecommendad Paga 8120 November 2, 2020 8:00:28 PM
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ation [DQ)

04 for commercia 1n
gusdances and

Design Qualif

mant and critara for se
v be ;crrsrnr:rw only by th

Faryour refersnce. A

1. AN Agitent hardware and
are dew s

ate, bythe user to prepans LIRS, The C
nul»hlnm ragulatury aganeins fo

i. Agibant Tachn O".l. a5 i capable of b
unlificat T a

Installation Qualification {10}
I checks and tests far Agilens hardw
i

= fallaving

chit

praparation ard inst
tior Gathers at

Ity Az

satpoints, and acceptance

ardwars quallfications onl

nthe EO of Agilent CrossLeb, each of
ceafigured 00 ta report ag
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Agilent
CrossLab

SERVICE DELIVERY METHODS
CUSTOMER APPROVAL OF ALTERNATIVE METHOD AND EQLR STORAGE

Ovarview

il d
duth IrRcoakilivy. Agilant has .mm.m m
= alzp availnble thet accesses da through & trars
document coptures custamer R sl o the ahemati fod ey m

Available Methods

n ACE saltw
usta

w lasaratary
tier whth thy tomar firwall Raw
dats locations ara always eagtured in the squipmant guaBdicatian repart (EQR], which provides end ta snd
tracensllity ard o fully charactenzed data warkflow in the delivery

uted ALE (NDA], whes 1

USB drivo. whers the ACE software resides on an independ et d
. whurn the COS resides Bacauan the USS spanieng drive &
b pefarrad 1 mathod. Raw data is impcimad dinctly into AGE by the
rud in the report which prowdes data traceabality

Dedicated 5

stimer d61a Eystem (COS]
the C 05 to tha laptop Insiaad of
cvee lntar quast ata

Ty NOTE Tha FSE

= checkbcx belaw ta authorze Agilent ta
eimal ansus:

with » Tocies 1o mprovs

mclqs yaty for the internal as

u backug for the EGR peovednd at g

Customer Approval of Alternative Method and EQR Storage
Al

s Ailent ta use i shemative methad (eheck for spproval]

store EQRs for the

harize Aqi

i iy it i e

Comments:

Updated: September 2020 wiww. agilent.com/ chem  qualification

Indsem tha

e g apacs

A Agiem Tachankpies. Ine. 2010
Puslised n USA
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Cperational

s Userhas an ACE node logon with a minimum of powser user rights parmisshkans; user also has a personal ACE acoount snd
password addad through tha ACE |izensing too

*  Upte S userswith 3 open sessions each canaccess the MDA simultanecusly

*  Exceptionta ports 11121-11141 on ACE nade. clients, and switch's/ Smart Hubs tobe open on the netwo rk

Preferred Method 2: Dedicated Spinning USB Drive

ACE sof ive that can ba controlier, where
tha COS resides. Becauss 1he d i8 connactad to tha C this method”s data integrity &
equivalend 1a praferrad | muthod's. Raw data is imported directly into ACE by ACE 8. Dits Managar

Agllent Crosslab Complianoe Services

Intraduction

seruting of

Agilet’s ATE {Runomsated Complance Engina) saftwane must bo sbleto access

instrument-generated raw data files ono of twoways: {1} directiy. using the connection betwaen natwark nodes of with tha
sarver: [2) indirectly. through tamporary 3t0raga in & transfer [ocation. (In this document, data integrity refers to the who, what,
ACE

and whana of data used |

arEQR}

hich one best fits

LE
provides detadls

that address clata
‘sneeds.

the rest of this d

FRegardiess of the delivary method, ACE features and defivery procaduraes are compatinle.

1 Net

woek-di d

Freferred Method 2:

drive [moat com manky

Alterriative:

Barvice postable laptop

PC nat to customar dats tem [COS)

Preferred Methed 1: Network-Dist:

uted ACE (INDA)

ACE saftware is installed ona netwaork nodes within the laboratory LAN infrastructure, which requires
Enliaboration with thy custonvar 1o oad ACE bahnd thalr firewall. Raw data locations are shway

captured in the EQR which provides end i : » fulty
the dalivery.
Installing ACE ina de faka. an the
A et . A P o) saeme netwark as the system Wmnilurul’[erudulllucw'l.lllm
@ e AGE shaat i equi taan contraller
its wif. The sy cantrollar {whers ty

ACE hast PC are identifled and sean by the serer and sm'uncl
to the customer's dats access controbs and ganars! 1T palicias.
The COE" di

between the client and serves, and ACE's duta traceability
i - -y aaT MEE | testures identifythe original dato directoryand therefars
The ACE host PC has # separate AL E5 i i onthe
(05} ona for the ather a5 a watchclag. Becaus the ACE host PC sita on the nerwork 5 &
angineera access ACEis not Virtual Viewer PCs.
Requiremants
tnstaliation

= Inetall on & host PG with @ separsta driva (d@ffarant from thatt of the 05)
= Attachto 8 network that clients con secess

« BOOGB
= NTFS format

Usar ha local administration rights

AgilentRecommaended
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Standard 00 Test Suite
This documart describes the tast program for gualifyng GC systems, and the following table Sets all 00 tests,

Mote: tegts apply onl

pher is on integral part of the systerc |

Qg Is Included

i Inisctian Camy.
|ﬂ the standard O for GCs with headspace configurations but not for liguid sampler configuratians (it can be ordersd
w8 FXTRA COST TEST). Mnles Pressure Dagay bs nat included for GCs configured with mass spoctrometer detectars,

Koy Fised sutpaints/limits

Varisnces slicred

Systam Inspection and Hasis
Safuty sed Ogaration

GG Ovan Tamporatum
Accurscy and Saabdity
\gilens Inturen B020)

GE Dven Temperasurs
Apzurscy and Stabiliny

Hendspaen Lusk (73974 onfy)
H..m n Vw1l

mazurisatin Vih Inbegrity
lﬂlmund aldar)
Husdspuce Huatad Zonas
Tampeeaturs Accuracy

Vial Hastar Tamparatura
Avcuracy

Iniet Pressurs Dncay non-his)
[EPC ur manual sesred cely]
Iniet Pressure Acoarncy

(EPG or manual comtrot onfy|
Iniet Flowe Seakility

[EFC eomtred ealy}

ApilentRecommendad

[

Coumn cannecier = 2300,0°C

Oven 1= 230.0°C

Ovan 2= 180.0°C

Sanbility masaured st owan 2
Tampetatuee 1 = 234G
Tomperaturs 2 = 1004°C

Stwility mensured ot tremperturs &
WA

LT

Thna: 1164°C

Sample Loop: 110.0°C
Syrings Hustar: 110°C
Oves 10007C
Agitator: 18680°C

Bupen, chasaly whectric grousding, inarocka, bydrsgen shutdovn.
50 on #f comees

Azesuey 2 50% snd < 5.0% of sspoing in K [oven]

Agearacy = -1.8% and < 20% of setpaint in K (column conmecton)
Stabsiry £ 05°C

Acguracy =-1.0% and £ 1.0% of setpoint in K
Smbibey = 05T [Agilem)

Stubibty £ 1.0°C [Others]

Vahva famsctiona progerly and HSS is laak Hght
ahve fumstions propariy

Tine aocorscy 2 -1.8 and & 6.2% of setpaint [TEOTA. TH07A w/tray]
Thne sccurscy & -4.3 and § 43 % of setpoin (Others)
Sl Joop wesiirey = 0T sed £ 4070 (G185, G12SRA, T6ETA.
THITA e tray)
Sumple loop sceuracy = S0°C snd £ 69 [Othes)

fer oturacy = -20°C snd = 2070 (ETE)

wuir by madal: -
L 1..h.m- 44, Turbs ek 16,
TarhoMatie 110, HSADCL HE110,
HESTI0NL moduls only)

Tiina is transfuriisg.

Tamparaters: S1.0°C
It gas Now contral
Iniet preseure: 2.0 psi

Indut Bewe: 4.0 ml/mitte:

Page 12/ 20

‘Byringe heater aoauracy = S0°C and 5 6.0°6 [Otkees)

Owenl nocuraoy = -6.0°C sad 5 B.0°C (7884, 612808, 012908}
Owmny mesuracy = -40°C snd = 4.2°C (01883, G18884)

Dven securscy & S0°C and < 6.07C [PerkiaEimar”)

Dvan aesinacy = 40°C and = 44°C (Perkinfimer sther models)
Dvin acaurany = A0°E and 5 44°C [THITA. TBETA witwy)
Dven nesuracy & 50°C wnd 5 5.8°T [Others)

Agitator sccuucy 2 -20°C and £ 20°C {ETC|

DN frem setpoint 2 = 20°C, € 20°C

Prassers change ¢ § minutes = =20 psl and < 8.6 pri
Acuraty 512 pai

Ascuracy < 10L0%
Procision £ §.0%

November 2, 2020 E:00:29 PM
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Datails
A dedicated sginning USE

eoal, ard data pRths A cRpTUNed In repoets ta pravide data traceatulity.

the host pc 'I'hl:rl:dou it can be

ACE

Inavingat

connected directlyto 1ha systam controller yster
sdditicnal protection. the drive can be driven by anothes host PC on the sam s netwerk: also, e ISR drive £a nreiiain on &it3

wi

Alternative Method

Thi ACE solteans |

stallad cn and run from a P not directly connected to the custom;

the customer far use by the Agiiont FSE during servica deliveriesanly.

dats systam {COS | suches th

FEE s laplop. System daty filus ars Uranstered indirsetly from the COS tothe lagtap instead of direotly (ke pre femed § and 2

mathads.

Requires customer pe

Tuestine

Updated: November 2018
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eiow Flonw ec)

and Dt (FR0)

Huiga and Dt (TCE

Hoiem and Drir (NPD}
Hniae and Dré (ECO)
Haizs and Dt (UECE)
Mnin and Dift (FPD ne
atyle]

Mnisa and Oy (FP04)

and DM (FPD new

|
Moima and Drf (FPO4)

Paisa and Drift (NI 560}

Seoueng un

Sgral 10 Noise
D58/ MM ALE)

ignal ta hiniss
(FIDFS5/MMIAHES|
Sxnal to N
(R

Sagral b1 B
-5 using |

s 12D

Detactir signal

1 for BAGD)

Duectar signal sulfur
" for S0}

Datactor 3ignal phosphoraas
(A o RN,

Detecior signet

on cemumer varios

Signal height droded by ASTRY
basaling noisa far knaw

Signal 1o Noise
(TCO/ES MM
Sogral to Neise
(TOD e SEMMI

signal to N

Sagral 1o Nolee (FPD+|

Signal to Noles (RED

Sagnal 6 Noise (5C0)

Injaction Prcmian
i8plnsSpsn

Ingcsi i o ot
LO1000/260 ul (L5 Agilant
HEE/CTE HES with aplit cparh

0.2 minutes
et HES oy

AgilentRescmmended

www.agilent.com/chem ~qualification

Infoemasioe. dewcrips ona an e pechics
usbicztion are subiest 1o chings wil
@ Bylent Terasingies oo
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Aecainey £ 10.0% of sacpoint
for 0.5 miminats, whichaver v iargar|

Hoise < 016 DU {He o1 H,

Bt = 150 DU /baie
Houan % .00 BU

Deift 5 500 DU o
Mo = 4.00 DU

Dt 5 300 0L/ hoor
£ 500 DU

500 DU hoat
Noie £ 200 DU

frih = 150 DUF
Moias £ 500 A

Drift = BROD pAhorar
AR

/N 3 300,089 (H rakees gl
= 240,000 (e makeug gas]
54N 2 D00 | makaun ga)

54N = 4200 |Ha

up gus)
= 400 N makaup gar)
= 3300 [Ma makeup gaz)

5/ 3 B (Np maknup gas|
/N 2 608 (He makeus gas|

/N 2 208 (N; makoup gas|

21,400 fsublur)
/N = 2400 |shosptennus]

2 55 |9CD oo FID base)
s time FIS0 = 1.00%

A
Aroa ASD £ 300% [ALS, Apilet HES)
Aaen RS0 5 4.80% |ETC HESE

fapn RSD 5 B.80% [NECD, BCD: ALS only|

Page 13720 MNavember 2. 2020 B:00:26 PM
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Injsetion Pracision ALSS with purgud/packnd imjection  Aetantion Sma RS0 5 1,00%
PurgedyPacked) part without HES -\ i AFds ASD 3 200% {AD, TCD)

| Asen ASD < G00% |othar detectars)
Injnction Carry Cvar {HSS osly) Sarvie o Injection Procision  Arws carry svee 5 1.00%

Test Design and Rationale
Overview
Many GMP/GLP nnfmumum aggency Inspectors now ask firms to plwin- a risk assessmant of their aguipment and computar
systoms plus & basad ra tionabs fo Tt
GENERAL RISK 1y baboratory chi mﬂh(um mmllwlmnn aihuidnq roduct / medical
diwies testing in GMP o used ine formsl GLP studies will ikely fall inte & HIGH RISK category, Thie fisk assssamant will imgly
the need for I0 & 00 & on-gring qualification. ANY USER SPECIFIC RISK ANALYSIS SU’FEBDEDES THIS GENERAL RISK
STATEMENT.
The raat of this ueucm uuﬂlm ‘the stience-hased rationale for sach test in the Agilent hardware OO plus o brief test design
and procedure descorip
wcammandsd set of hardwesre 00 wm described in this EQF derives from Agilent's interpretation of FDA. USP, and
GﬂM' guidelines and other suthyoritative expert lterature.
00 test design incorparates bethy modular ulld holistic testing, which is a praven and regulatory acoeptabée approach. When
upplicable, direct metrology is umed to test pump flow retes and thermal.centralled colimn compartments, o exampie. Halistic
chemical testing is used to inatrumant

When applicable. cortified refsrence standards and calibrated equlpment ars used,
Considering the number of setpoints, d ditiors of each 00 test. the proven concepts of wm
oase. range. and representotive bhave been applied. ¥ a proporty or charagteristic is known to have its worst performance at
nnu end af a range af wse, this im tha setpoint that should be fested and ather SetpoInts are ot requsred, I & progarty or

ic has ne Known woar st cisa, taating al tha high and low pointa of the I‘Om of wes in raguiired. IF thare ara foa
M\' Dnc-‘bhuunm and {and none isa for test s the.
lbest approsch.

System Inepection and Betic: Safety and Operation

Description: Syatem must be in safe and operational condition bofore starting the 00 tests.

Frocadure; The instrument is ghean @ ganenal inapection and its basic safety fentures are challenged to snsune proper
paration.

GEC Oven Temporaturs Accuracy and Stability

Desseriy : Ovon tampedatun a ceuracy |s impenant far between systal mathods, Oven
tamparature stability is eriticel foar quastative snd quantitative snakysis,

Procedure: At two differsat temparmtures, accurecy is measured using an sxtamal callbratad tharmomater and xpeassed Ll
the diffarance barween found scvd setpoiat valuss. At one Muuue.t r of

taken during the total duration of the test and stability 5 tha deita by the hluﬁlll and lowest

Headspaca Leak
Deseeiption: Propar cpesation of the vabmes it critical for repeatable poak aoes and carry sver,
Procadure: This test varifies et the valves oparats propeily with N sxcessive lesks or restrcted intsimal flow paths,

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

Headspace Heated Zones Termparature Accuracy

Dascrption: Tamparmtune sceur ey of the hestad 2ones i important for camparing syatenss and transtarving methods. Dusn
accuracy is critical to guantitativ e headspace methods.

Procedura: The temperature is seessured using sn extemnl whbmul thermomster with sppropeiate probe design. Accuracy is
determired as the difference between found and setpoint val:

ApilentRecommented Page 14720 MNovember 2, 2020 8:00:28 PM
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Injection Carry Over
Dascription: Low carry aver from o previous injection is critical for acouracy of quartitative and reliabity of qualitative anatysis.
For headspace samplurs, th condition Y 52 this Is o corn O test far these
samplars.
For liguid semplers, carry ovar factors. of the

candition of
the GC systaen. Msny dffersnt syringe wash programa are I\llle that can sliminate carry over, Thase are user selactable
‘and may be application spevific. The condition of the injection syringe is the onky controliabie enginesring fectar. TM Iajwhua
myringe is typically repl Iucnhmwdunnqp h-d 00 Therefore. the camy over test for liquid samplers is offered only as
4 opdi foe Teat in 0 g

Pracedurs: The Blank injaction after o
expressed 85 8 peroentage,

six ropest Injections of tha preciskan test is evaluated for camy over, and the result is

Updated: November 2019 www.agilent.com/ chem/qualification

Inluemstion, descripons and spedScatans in s
Pbileation e subie 16 changa oyt Raties

@ Aglart Tachroiogies, lec. 2018
Publiied 1 UBA

AgiariRecommendad Page 16/ 20 Navember 2, 2020 B:00:28 PM
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Vial Heater Temperature Accuracy
Deseripzion: The 76034 vial heater aption can be vaed during sample propasation, This test vendies that it heats accuratsly.

Procedure: The heater tempersture is massured with an extornal thermometer and accuracy is calculated & the differance
batween the measured value and setpoint.

Inlet Pressure Decay

Description: Irdut prasaurs integrity is eritieal far rapsatabie injection and retention times. The pressurs ducay sad prossure
accuracy tests cumbine to demonstrate pressirs integrity, NOTE: If there s toa much air in the system. the M5 system s Tune
tut irilicates & loaking dotootor, 8o pressure desay is not necessary Far M3-anly systams.

Procedisra: Inbet is capped, & pressure spplied. sad inbet flow turned off. Tha pressune decay is recorded over o specified time
range

Inlot Pressure Accuracy

Description: Infet prossune integrity is criticsl for repeatabls injection and retertion times. The pressure decoy and pressure
mecuracy tasts combine to demonstrate pressure integrity, This test chacks for accurate prassurn 1o the head of the cofuma,
Column fiow Is achieved by maintalming a constant pressure against a known restriction. Besauan the restrictian is @ function
of the column gacematry, maksixig prassuns in tha inlot |s the mast occurate way to detsrmine fov,

Procedurs: Tha ikt is cappac. o pressurn is apglied. and the inlet pressure is recorded using an axteral calibrated mancmeter
connected 1o the inlet.

Inlat Flow Stability
Deseription: Infet flow stabdity is oritical for repeatable injection and retentson timas, inlel flow sccuracy and precision tests
combine 1o demnonstrats inlet flew stabdli

Pragedure: Column flow setpaint ks achieved. all detector fows sre turned off, and calculatians s made: flow accuracy as the
nbwalite % differomce of the maan of the tan flow readings and the setpaint: flow precision as the K RS0 of 1en flow readings.

Detector Flaw Accuracy

Description: Detector How accuracy s critical Tos & stable deteetoe signal incomect flovws may have an impact on detecter
pastarmance.

Procadure: Flove aocuracy s determined by messuring the Nows with & calibrased mass flowmeter and then compacing The
resiba 1o th st s81paints and the values displeyed by the GC.

Noise and Drift
Description: This tast gives an indication of detector senstivity and stabisy,

Procedure: The signal is menitared 8t specified conditans sppropriate to the tyos of detectar auer o wenty-minuts pariod. The
sigral nowss is caloulated based on ARTM ES84-96 us the avirage peakio-peak noise in o number of signal segments.

The drift is eslculatad as tha slepe of the linear regression for the signal. Detector type and the gases used all conaribute to
different porioemance snd tharefare diffarant imita for sach configuration.

Scouting R

Description: This test s used 1o determine the chromatogram for presonce of expected pesks, suffickent run time, and proper
integration events prioe ta the atart of the actuat qualification runs.

Signal to Noise

Deserigtian: Sensitivity of GC dotection is @ oritical performance featurs i quantitetive and qualiTative analysis. & signal-to-
noise value of & representative compound at known concentration provides sensitivity STt

i

Piacadure: A traceatls standard is injected and signal to noise is celoul

Injection Pracision
Description: System pracisian is critical for quantitatie anslyss.

Procedure: An initial stahilising injection is madn, followed by six repeat injoctions of a tracesble standard follavwed by & Fnal
biank injection. The % RSD of the six injections is calculated to provide precision statistics. There are separate ﬁudlcal:d
i applicable to sach d This tast is pa

liguid and headspace sampler configurations

AgilentRecommendad Page 16/20 November 2, 2020 8:00:29 PM
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Report and Delivery Options
(For hyshenated syssem types only) If diffenant options are chasen for Ihe pimary and supgoried system fypes, the primary systam
opsians are used for both techniques in the EQR.

- Bhow chromatograms.
- Show header and footer on cover

- Include rapsated run logs
- Include Transaction logs

Selected Signature Options
Status: EQP is not signed

- Rmpoding variance is allowad in this EQP

AgilentRecommendad Page 17 /20 Hovember 2, 2020 8:00:29 FM
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Customer Approval

Hame: s Plmjadian Mirdgebhal

e Laberatavy Panaser

Dt Felo v, 2081

Signature:

Name:
Tila

Date:
Signature:

Ttk

Signature:

Thtle:

Signatura:
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GCo2s
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WOTE: The Reson Histary - EGP
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Legal Notice

Agilent CrossLab Compliance and its prirmary components (ACE softwane tool, procetures, test design, metralogy tosls, chemizsl
rafarance standards, and opergor training malerals) have baen designed, tested. validated, and ralpased for commercial usa
Tollowing Agilent's Life-Cyele Devek Quality

Agient Crosslabs Group R&D VF and Oir. of Techaology: Neid Caok, Santa Clara, Califorria USA.
Aglient CressLabs Group Quality Manager: Julio Hectar, Santa Clara, Caffomia USA. .

Agient CrossLab Compliance is endorsed by Dr. Ludwig Huber on behalf of labcamplignce.com
ACE software is pateried. Copyright is clarnad by this stalement for 84 eriginal work comprising Agient CrossLab Compliance. Any

use, o will 1] st passible by law. All custamer copies af EQF
appraval, final qualification repoets, and raw data providad to customar at delivery of the service becorme the propeny of the customer
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MEC-TIS|-TIS 17025
CALIBRATION 0067

Calibration Certificate

Certificate No.: 2302181-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack. Prakhanong, Bangkok 10260

Pagu o5
Equipment: PH Mater
Manufacturer: METTLER TOLEDO
Model: SavenEasy pH
Serial No.: 1230525212
1D No.: UAEWAS DI32553
Order No.: 2302181
Operation No.: 2302181-001
Date of Receipt: 14 March 2023
Date of Calibration: 24 March 2023
Calibrated by Mr.Pharaphat Tuangit Approved b
Sciontist
Spacialift
Date of Issus: 24 March 2023 Respansible for the Technical Management Team
for pr ¥

This Cestiicata b issued in accorance wih Tha condticns of accrdiason gramad by the Thal Laboralory Atcredtalion Seheens which hss stsessed
% moasroct capakilty of the labaratory and its ¥acestdiy 10 eeognized rationsl siandsids and b B uils of measesment raliesd at the
coruspording natcnal slandands labcrmiory, This carificate may not ba regeaduned omher (han in 44l except wilh the pror weisen approval of the
Natienal Focd instiuts,

F-C5-009 Revisicr: 01 Date: 20-D4-65
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sltprment Nahonal Food stute
SC-TISE-TIS 17025 - NBC-TIBI-TIS 17)
ALIBRATION 0081 shorstory Serdce Center CREBRATIGN hogT
P Calibration Report
Cartificata No.: 201190101
Certifizate No.: ZHZIBI-001-01
Equipment: pH Motar Resolution:  0.0fpH ;. my
Equipment: H Wt Resolion: 001 pH 1m
Manufscturer:  METTLER TOLEDD Madel SeverEasy pH
Manudncturer:  METTLER TOLEDO Modet: SevenBasy pH
Serial No.: 1230525212 Type: Banch op
Soriol No: 1230628212 Typa: Banch tap
10 Ma.: UAE WAS 0032553
0 No.: UAE WAS DORZEE3
Date of Calibration: 24 March 2023 Page 208
Date of Calibration: 24 March 1133 Page 1ol §
Location: Chemical Calitrtion Laboratory, Nitional Food Institute -
Calibration Results:
Environment Condition: Amblent Tomporaturs: | 234 218} G Relative Humidity: [ 82 =3 ) %
1. Calibration of pH Meter | Manus Teenparature Compensation at 26 *C
Condtion of Eguipment: Sood Candtion
Gondaion of this Results of Callbeation Nowrinal DE Voltage Standars Averaga Indicator Runding Uncertaimty | Caverage Factar
BH [m¥] {zm¥ | k
1.Cateatian Mathod In W by using siardiard voltage csihminr and my i )
varified rederunce mutsnal (CRM) [} 414920 a4 000 088 200
2. Roferance Standands | Carsfied Sofarence Matsrial E e Y 200 o5 200
Instrumenes Serinl! 10 No. Manutacturer Cortificats No. Due Dty 4 177,464 178 40 058 200
21 DC Votage Callbraior FTmsceT Fiukn 22E1953 AT June T3 [] 58160 50 600 058 200
22 Digitul Thanmamater 2T0H0CT Fluki Co-as08sT-01 30 Celaber 7023 L LX) a 00 5] 200
2.3 Thamo-Hygeo Mater MFLETHOO3T FONPE TERSSESN 21 Saphenbar 2073 B 6,158 8 a0 o Ry
rilfised Rularnnes Matorial Lt Mai, Masiitscturar Ruld Exgilre Dinte 0 177450 -n 0.00 o zm
2.4 pH buflur 4,008 Frimary pH buffar Schutian] BT CRAcham PHITALS 16 Fetrunry 2025 " brasizudll 206 1200 o5 2
1 FFErETT) a4 1400 055 200
25 pH bufler 8,865 Primary pH buffar Sclution) BTG CPAcham PHITTLE 16 February 2025
28 oH bufler 10.09 Primary pH buffar Sclution] AT CPAchem PH220.L8 18 Februnry 2024 2. Calibration of pH Metar § Manual arzsEto)
27 oM bufier 7.00 (Standard o bufler Soksion) BTz CPAchem PHAOTLY 16 Febriary 2124 Envipomts g Eudinde Type:  Combined Elecrodn
R S B ST Manufacturar:  METTLER TOLEDD Model:  InLab Solds
Barial No. 1156883 IDNo. WA
31 instruments No2.1 theough NSC.TIS1TIS 17025 Laborstory Ancredition of Calbrasan Ne. 0008
Perfarmance of Electrode system  (Thiee-Poim Calbragon at pH 4, pH 7 and ol 10]
32 instnumants No.2.2 threnagh WEC.TISI-TIS 17025 Labarstory Accradtion of Calbrason No 0061
33 Instrumants Ne.2.3 threnagh MEC-TISI-TIS 17025 Laboratcey Accredtion of Cablrason No, 0061 ST FR———— o ok i
3.4 Cartifed Refennca Mataral No. 2.4 10 28 tracesbie i ¥ Hamad cal Ralsiive Slops (%) u
eiriati, i Sulutien @25 (pH) s v [2pH] (k]
prapamation and ceriind by CEAGham Lid & acoredtad ( 150 17034 T .
and ISOVEC 17025 4008 40 187 00071 200
5.5 [ 2 788 nooTs 200
1.5 Cortified Redorence Materal No.2.7 imosabie to BIM RefN H-13 Lot 25052022, BIM Ret M-16 Lot 02.06.2022;
BIM Refi H-13 Lot 25,05 2022, Bt Ref H-16 Lot 02.06.2022, the 1009 w0 A0 a7.66 00oee 200
Standard Sclution preparation and certifed by CPAhem Lid &
scondiied to 150 17038 and ISCUIEC 17028 s i 1 : Aoea oy

4, This cerificate was certified criy for the instrument we calibaizd.

5. This msut of calbraton was found accurate as shown on date and plce of calbmgon coly.

F-C5-012 Revison: 01 Date: 30-04-65 F-CS-012 Revision: 01 Date: 20-04-65

Aty

N
S =
e
oy
2O

gt

i

A TNSSLARLILILE
LErsdsuLUEres

E|E|5'|I‘\I'EEIJJ|1E\JJ g Sds@aan WLE s
MsAaIUUENEses

e

SISELE TS

Lo

Foundaticn for inoustnal O
Food incusing Laboratory Senice Certer

atier for reminel Cimeloprent tatonsl Food (rsrhute
NEC-TIELTIS 1
Food cein Labaratary Serice Cerer

Toz5
CALIBRATION 0081

MEC-TISI-TIS 17025
CALIBRATION 0081

Calibration Report Calibration Report

Certificate No.: 2302181-001-01 Certificate No.: 2302181-001-01
Equipment: Degital Thermometer with RTD {pH Meter) Equipment: Digital Thermomater with RTD (pH Meter)
Resolution: 0.1 ¢ Model:  SevenEasy pH Resolution: 0.1 °C Model:  SevenEasy pH
Serial Mo.: 1230525212 IDNo.:  LMAEWAS.003/2553 Serial Mo.: 1230825212 ID Me.:  LIAEWAS.DDZ/2553
Manufacturer:  METTLER TOLEDO Manufacturer: METTLER TOLEDD
Date of Calibration: 24 March 2023 Page 4 of § Date of Calibration: 24 March 2023 Pagu5of5
Location: Chemical Calibration Laboratory, Naticnal Food Institute Calibration point: 15.0, 25.0 and 30.0 o
diti Ambient P LAl O B Calibration result:
Refative Humidity 55% =+ 5 0% - The probe was iImmersed in Bquid bath or dry bath to a minimum depth of 120 mm.
- Description of probe, model @ WA SN A
Démension of probe : Dlameter 3 men., Length 120 mm.,
Condition of this results of Calibration: Sheath material :  Nf&
1. Calibration Method : - In house method: W-TE-025 by comp with standard
= The Calibration is i by with a known uuc* rReading Value ty
from a standard resistance thermometer. ("c) Temperature (°C) (")  (°g)
- The temperature scale in use at this laboratory 5 the International 152 14.999 - 02 0.12
Temperature scake of 1890 { IT5-90 ). 252 24599 -0.2 0,12
2. Reference Standard Instrument | 30.2 9999 - 0.2 0.12
Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 ABSSS7 NATIONAL
Fiatinum Resistance Thermametes (PRT} 385 00201 TEGEEIAENL: | Aehecd ,NE%';BTE
Support Equipment © - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, 5/N: 3415922
3. This certfficate is traceable to International System of Units {51 Units).
4. This certificate was certified only for the instrument we callbrated. Mote

5. This result of calibration was found accurate as shown on date and place of callbration caly.
6. Condition of Calibrated item :  Good
7. Result of Calibration :

Without adjustment |:| After adjustment

= UUEC™ : Unit Under Catibration

The report uncertainty of measurement was based an standard uncertainty multiplied by coverar

providing a level of confidence of approximately 95 %.
NSNS ¥ —

F-CS-012 Revision: 01 Date: 20-4-65

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2303560-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumyit Road,

Bangchack. Prakhanong, Bangkok 10260

Pago i of §
Equipment: pH Meter
Manufacturer: Mettler Toledo
Model: Saven Compact S220
Serial No C113432421
1D No.: UAE WAT. 0092564
Order No.: 2303560
Operation No. 2303560-001
Date of Receip 23 June 2023
Date of Calibration: 26 June 2023
Calibrated by Mr.Worapob Sookiong Approved b
Scientist
Manar
Date of Issue: 27 June 2023 Responsible for the Technical Managemant Team

Tha wncartalrties are foe 8 conlidenca probality of approzimataly 35%.

This Cenlifcat is ssuad I accrdance wit h conditens of accidiisticn grantsd by the Thal Labaratnry Accrediation Schims which has assessed
i maasurumant capatilty of tha labaraicry Gnd s mcesbdRy 1o rscagnized rationsl standards and 5 the utits f Measumment o af the
comesponEng natianal standands (snoratory, This cerificess may nol be rgvoduced other than in ful eecept with the prior written anpryas of the

Hasinnal Fecd Ingiute.

F-CS-009 Revision: 01 Date: 20-04-65
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orter CALIBRATION 0081

Calibration Report

Cartificate No.: 230396000101
Equipmant: H Meter Resolution:  001pH | 1my
Manufaceurer:  Messer Taledo Sevan Compact 5220
Serial Ha.: C11zanzaz Type: Baech iop
10 Ne.: LIS WAT DOBESSS
Date of Calibration: 26 Jun 2073 Page 3ol &
Calibration Resulls:

1. Casratice of pH Matar

[ Manuasl Temperatum Compersation at 25 °C |

Nemined DE Volage Sandard Awverage Indicator Reading Uncertainty | Coverage Fastor
nH {mvy £ wH 1 4m¥) L)
a LIERE) 44 am n.s8 00
2 285814 Fo. 20 n.na 200
. 177464 T am n.se 200
L 58160 e 600 .58 200
¥ 0001 [ 700 056 200
8 -5R.158 .- BOO n.58 200
1o ~A7T.461 Aamr 10.00 n.sA 00
12 296871 256 1200 058 200
" EAL Rl A 1a00 .58 200

2. Calibration of pH Meter with Electrode | Marual Temperature Compansation ot 28 °C )

Equipmant: g Elscrode
Manufuchares:  Mattlar Tofado

Basial Nov: 3114138

Type: Combined Electrode
Modet:  InLab Expert Pro-SM
mMs.  HiA

Perfarmancs of Electrods syatem  [Theso-Paiot Csibratin st pH 4, pH 7 and g 10]

Cartified Valun Aretnainicnor Ry Ratativa Siope () | Uncertainty Coverage Factor
@25 T (9H) pH m (2pH) 1k)
w008 401 [ - 00071 2100
5.865 8,00 [l F] 00Ta 200
00 1001 B ®20 0.0085 200
G568 702 5 = 7.0083 200

F-C5-012 nvistan; 01 Date: 20-04-65

-TISL-TIS 17028
B?IB"{SHTION 0081

Calibration Report

Certificate No.: 2303560-001-91
Equipment: o Metar Resolution:  CGOTpH  © tmy
Manufacturer:  Metier Tokeds Medal; Saven Compact 8220
Sorial No.; Cr1aasdan Type: Banch fap
10 No.: UAE WAT.OON2684
Data of Calibration: 2B Juna 2023 Pago2ofs
Location: Chamics Calibration Labaratory, National Food inatiuie
Enviranmant Conditian: Amblont Tamporstrs: | 243 218 | 0 Retative Humidity: | 49 £33 ) %

Condition af Equipment: Good Condifen

Cendition af this Resulls of Calibration

I housn mothod : WSC-002 based on drect messurement by using sisnesd vollaga calhrtor and
el ruhrenca materal (CRM)

1.Calibention Method

aF dards | Carified
Inssruments Berial / 1D No, el N o Dits.
21 OC Valtags Cabbrator 2700007 Fhie 23IE2009 14 Juns 2024
22 Digial Trermometer 2T9007 Flie CERSOSST-T1 30 Detnbar 2023
23 Thaemo-Hygro Meter NFISTHOO3T PONEE TE BSOSSH01 21 September 2025
Gariitiod Refarence Material Lot No. Manutagturer BelN Ezpim Dute.
2.4 pH biffor 4008 [Primary pH buffer Sciution| aT3608 R Acham PH2ISLS 10 Februsry 70135
2.5 pH buffor 7.00 [Standard pH butier Saksion) a7z CEAEham PHIOT.LE 18 February 2024
A6 pH butar 10.01 (Primary pH buffar Solution| BTHENT CRAcham PH220.L8 1 February 2024
27 pH b .65 Primary pH buffor Sclution] et CPAcham PH21T.LS 1 Febeuary 2028
3. This certification is traeeabls 1 Systom of Lint {1 Unk)
A7 Instnuments o 21 theaugh MEC-TISLTES 77028 Laboratory Atcreeition o Calbirasion Ne.000B
1.2 Instrumets Mo 22 eaugh MEC-TISITES 17028 Laboratcry Accredition of Calbragin No.0061
33 Instrumants Mo 23 wrough NEC-TIS\TES 17025 Laboratory Accredition of Cabbraton No. 0061
3.4 Conitiod Aistoranoe Material o, 2.4 o 2.0 tracaakin o ¥ Hamed cab
bammetsr, Solutien
proparation and cedifed by CPAchem Lid s sccredited 10 IS0 17034
and ISOVIEC 17028
38 Cortified Refarence Maerisl o 2 7 traceabin o Bt Ref H-13 Lot 25.05.2022; B Ref HI1E LotN 012.06.2022;
Boh FniTd 13 Lot 25,05.2022; B8 Rt HL1E Lot 02082022, the
Stardard Schution preparaton and cerified by CPAChom Lid i
accredited to S0 17034 wnd ISOIEC 17025
am ied sty For e i wo calibratod
5. This resuf of calieation 88 o

F-C5-012 Revisian: 1 Date: 20-04-65
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Calibration Report

Certificate No.: ZHAEHI-001-01
Equipment: Digital Thermometer with RTD (pk Mater)

Resclutian: 01 A Model:  Seven Compact 5220

Sanal No: C113832421 DM UAE WAT 0082554

Manutacsar Matier Tobac
Date of Calibration: 26 Jure 2023 Page 4ol §
Location: Chemical Calieeation Laberatrry, Malianal Food instiuls

Amiiet (24t 10 ) g

Rnlathe Humidity 82 2] %
Condition of this resulis of Calibration:

1, Cadbration Mathod : = In herags mathod: W-TE-025 by somparizon with siandard thamometer
= The by o inawm
fram o siandaet resmtance thermometer.
- Ths temperalure scsle in use at this isboratory i the nteenatianal
Tamparaturs scale of 1960 { T80 ),
2. Refererce Stardsrd Instrumend |
Instrument Wodel Serlal Na. Certificata No. Dun Dt Through
HANDHELD THERMOMETER 1523 20830087
PSL-T 128265 03-Mew-23 TISTR
Flatinum Resisiance Thermometer (PRT) BEITA 23072

Support Equipmant ; =« Low Temparature Bath (ISOCAL-S), Modet Evropa-t Plus Basic, SN 3415322

2 This cate 15 iaceabie 1o Sysiam of Units (51 Units),

4. Thi rEfied orly far the

£ This resubt of cabbrafion was found accurate as shawn on date and piaca of callmtion ey

D Adter adjuzime

B Gandition of Calibrated Hem : Good

7. Resuft of Calibration : Wilhout austment

F-C5-012 Revision: D1 Datn: 20-04-65




&R
& Certificate of Calibration

Part of DKSH Group

KEC-TIS-TIS 17025
CALISRATION 0081

- ¥ N“SI.E-‘:INS
Calibration Report o
Equipment: CONDUCTIVITY METER Certificate No.! C24220084
Model: Labass Issued Date: 22 March 2022
Serial Mo. {or ID.): 18300356 Job Na.: KSPR2203267
Certificate No.: FIOEEI-001-01
Equipment: Digilal Tharmomater sdih AT (pH Meter] Menufacturer: Sl Analytics Page: lof 2
Fsselutian 0o Modsl.  Seven Compact 5220 Electrode Serial No. 16070087 Model :  LF£13T Brand : Sl Analytics
Senal No C11332421 IDNa:  UAEWAT DO9E561 Condition: In Condition
Marufachrer: Mettier Toledo
Date of Calibration: 26 June 2023 Page Safs Customar: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Calibration point: 160.250and 380 g Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration result;
The probe was immerssd in liguid bath or dry bath o a minimum depthiof 100 mm. Emmm Condition: Temm.lm 23 L + -4 o o
Description of probe. moded @ HIT1390 anN aTeT4d Humldlly &0 %RH + 15 H%RH
[Dymersion of probe : Ciameter 12 men_. Leangth 175 mm.
Shtostiymatherial bz Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
UuC* Rending  °C) rm:lﬂ“:m] Cormsction Value [°C] e 1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
i
A Bangchak, Prakhanong, Bangkok 10260 Thailand
18D 15.003 an w088
248 28.008 LR} .08
Calibration By: Mr, Wasan Nuchnabes
e 38,008 a1 0,088
Calibration Data: 22 March 2022
The Method used: In house method, SPCC-Wi-49, base on ASTM D 1125-14 and D 5391-14
higes = UUG® : Unit Under Cafbration
Traceablity: This certificate Is traceable to the S1 Units maintained by GRM of NIST(SRM) through
CPA chem Co., Ltd. {(ISOMIEC 17034) Certificate No, 794135, 784136, 772624
(M.
This. cariificata 1s fssusd fie units of measunemen acoovding to the Imemationsl Systeen of Units {51, 1t providas Waceabilty of messurement 1o mlemational cr
The repart uncertainty of measunemant was based on ssndard uncartainty mutpled by covarage facior k= o g nadionl stardar of clher raional standard lsnamtories.

approximabely 85 %

The massursmant rcertainty stated |5 the axpancisd uncartainty which fs obtzined fram the ge tactar (k=2) fa
mrovide a level of confidence of 5%, B i delenmis ‘with the Guide to Expression of unur\nhr,' in Mawum GUM).

Thase results may be affected by devisfors fom specfied condifors. The resulls relabe anly to the Bams tested, calbraied or sampled, The repart shall not be
maproduced axcept In full witheut approval of SPC RT Ca., Lid

J—_r Y —

F-5-012 Revision: 01 Date: 20-04-65
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SPCC-FM-C24-08: 23 Now 2020

e e wita
rsrersasini 57, Gufusmaf H11/1 Aood. Smnghos. FHrokhanng. ot 10260 Tt
M08 Fau) 03185 4408 Ervest sk i Wete: e

KK

Part of DKSH Group ; & Part of DKSH Group
i & i Wwanesaudnwiatasiafunsou
Calibration Results: wafluem: KSPR2203267
Before Adjustment silnirdodis; CONDUCTIMITY METER Ju; Labass wuamAta: 16300356
mnd::;?:mm Unit U":‘:dci::wm Bhnics m’:T}Fam" Uncertainty (£ ) waTaRay ($u) AeIRHEL ()
22 Mar 2022 unRTada 22 Mar 2022 WUIELWE
25.000 WSicm 259 wSlem -0.800 uSicm 2.00 022 wSicm A Tnlnd Jnf Bilnf
1413.0 KSicm 1444 pSicm -31.0 wSiem 200 5] wSicm General
11.3 m&fem 107.9 mS/em 3.40 mSicm 2.00 0.66 msiem - o T ﬁw!tﬁm*m @ o
'_[;| ] 2. srwdes  gedl@uou, melu-uaniado) = B
After Adjustment;  at 1413 pSiem @ O 3, @y On - e @l (On-OF Swicth) = =]
Standard Unit Under Calibration — Coverage Factor Uncedalnty (4] & o 4, 1luna (Keypad) @ O
Conductivity Salution Reading (k) = o 5. wia (Display, Screen Contrast) = o
25000  pSfcm 25.0 uSiem 0.000 uSicm 2.00 0.22 uSicm
1413.0  uSlcm 1413 uSlem 0.0 wSiem 2.00 BS uSlem o o 6. usadielvln (Battery Backup) >= 2.5 VDC 0 [m}
113 mSicm 107.2 mé&icm 410 mSfem 2.00 0.66 mSicm [ m] [m] 7. dimepwdsnnruraie (Wavelength Control) [m] O
o O B AHLTIATL {Wavelength Check) (m} m}
=) o 8 wwadrideues (UV < 3,000 hour) 0o O
o o 10, umsrdufiaus (Visible < 5,000 hour) O 0
The End of Certificate [m] [m] 1. woe¥auwaudiintm (Carousel Moduls) ] m]
[pH Mater and Conductivity Meter
=2 0 12.  WfnTwen | Electrode and Connection Cable ) = (=]
O O 13, w=fudnsasatnlu Electrode (Level KCI1 ) ] O
0 [m| 14, shilfulans Electrode (Dust Protection Hood) (m] (=]
[m] O 15, wdulkdnTnem (Stand) o m]
Turbidimeter
0 0 16, FRmuRniER (Mo Sample) o o
O O 17, swunisdeaTusnoud (>= 2.5 T 2.0) o =}
A Hitrator
o O 18, @nw Piston Burettes m] m|
[ m] [m] 18.  Function Rinsing and Dosing O [m]
o O 20. LRI e 0 0
apuusln : Electrode Tagniunil1n24.9 *C Tru Control Waterbath #l 25.0 £0.1°C
i i 0 vl ' N il 088 bt
L ity gt R tandns amuaa tanans i Iunal

SPCC-FM-RI1-02; 23 Now 2020

Brarch =
T O A3 B T0O-N08 P O 2185 434 Evnod, rkm SPCC-FM-C24-06; 23 Now 2020



TION (THAILAND-JAPAN \i:":J/Z
Y PROMOTION ASSOCIATION (THAILAND-JAPAN)

WECTRLTHH 1838
CALIBRATION 3308

Cert.No.: 23MM112

Page.: 103
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer ; Mettier Toledo
Model XSR205
Serial No, Coogoriarz
10 No., LIAE WAD.D1212563
Submitted by : United Analyst and Engineering Consulant Co. Lid

3 Soi Udomsuk 41, Sukhurmult Road,
Bangchak, Phakhanang,

Bangkok 10260
Location : Balanca Room
Recelved order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 15°C 1 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by :
Approved by @
{ ) Pornthippa Temeyak
[ ) Malee Butkruea
() Suwit Imjai
Issue Date : 2 May 2023

The Uncertainties are for a confidence probability of approximately 95 %

o
Equipment : Electranic Balance CertNo.: 23MM112
Condition As-Recelved :  Usad lHem Page: 3of 3
Reference : 2304-04590C-1 2
Result of calibration 3 £} £ £)
2, Effect of off center loading ; L
A mass of 100 g was placed to various position on the pan. | R ANE L aTe
The weighing machine reading error obtained i given in the table = - L i
Maximum difference between
Pasition 1  Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g) (a) (g} ta) ta) ta)
0,000 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Daparture from nominal value
Balance Measurement Coverage
Applied Weight Readi Correction Uncertainty Factor
(g9) (a) (tmag) (k)
Unload 0.00000 0.014 213
0.05 -0.00001 0.015 2,09
0.1 -0.00001 0015 209
1 -0.00001 0.018 2.04
5 -0.00003 0.026 200
20 -0,00008 0.045 200
50 ~0.00006 0.080 200
B0 -0.00004 015 2.00
100 0.0000 0.16 2.00
150 150.0000 0.0000 .29 200
200 200.0000 0.0000 029 2.00

The reported unceralnty of measurement was based an a standard uncerainly multiplied by & coverage
factor k , providing a level of confidence of approximately 95 %

-alo-

wnms‘laimﬂnd

Equipment : Eleciranic Balanca Cert.No.; 23MM112
Condition As-Received :  Usad ltem Page: 2 of 3
Reference : 2304-04580C-1

Procedure used :-

Calibration were conducted using In-houss calibration procedure GP-DBO accanding o direct
measurement method against standard weight,

Condition of this result of calibration
1. Reference standard Instruments:-
Instruments Model Serial Ne. 1D No. Test report Na. Due date
1) Standard Weight Sat (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This cerfificate Is valid anly to the tem calibrated on date and place of calibration,

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

4. This certificate is not cerlified for any commercial transaction.

3. This cerfification is traceable 1o the Intemational System of Unit.

Result of calibration { | Without Adjustment | * ) After Adjustment by Intermal Calibration

Range capacity : 0 g to B g Resolution 0.00001 g
81 gt 220 g Resolution 0.0001 q
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
{a) 1g) (ta) (tmg) (k)
a0 B0.00005 -0.00005 0.15 2.00
200 189,9209 +0,0001 0.28 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(9) of Reading (g )
80 0000007
200 0.00000

wnan‘laim

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: BQUIR

i

Cert. No.: 22TM1480

Page: 1af 3
Certificate of Calibration
Equipment : Hed Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B216.1666
ID No. : UAE.WAD.D27/2559
Submitted by : United Analyst and Enginearing Caonsullant Co, Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Banghkok 102680

Location : Lab Fioor 2

Received Order 18 Oclober 2022
Calibration Date ; 18 October 2022
Ambient Temperature : {26+ 10) 5+

Relative Humidity : (50 30)%

Calibrated by : Praecha Hizhio

Approved by :

{ | Pomthippa Tamseyakul
{ ) Maige Butkrusa
[RE-

1 Imjai

Issue Date : 31 Octobar 2022

The Unvertaintivs sre for s confidence probahility of approximately 95 %

enmsluemun

A 0046800



Equipment Hot Alr Oven Cert, No.: 22TM1480 Eguipment : Hat Alr Gven Cert. No,: Z2TM1420

Condition As-Received :  Usad ltem Page: Zof 3 Condition As-Received : Used Item Page: 3of3
Reference : 2210-05750C-1 Reference : 2210-06750C-1
Procedure Used :- Result of Calibration :- ("} Without Adjustmant
i viere d using procadura CP-OTO2 according to direct measurement Function of UUC*:  Temperature Source
method with Data Acquisition which connected with Resistance Temparature Detector { RTD ) and Fresh air setting : Closa
Thermocouple Type T. Calibration | UUE" uuc* T Temp Overall | Coverage
The temperature scale used was based on [TS-80 Point Setting Reading stability uniformity Variation Factor
Condition of this result of calibration {"C) (*C) (°c) [£*C) ("c) (cy {£°C) k
1, Reference standard Instrument:- 104.0 104.0 104.0 0.061 1.3 1.7 0,42 2
Instrument Madel Serial No. Cert. No. Due Date 1400 140.0 140.0 0.14 23 2.4 1.4 2
1 ) Data Acquisition 349704 MY41021843 22LMe 10 Jan 2023 180.0 180.0 180.0 0.21 ab 36 1.3 2
2, This certificata is valid only 1o the item calibrated on date and place of calibration. Callbration Measured Temperature  °C |
3. This carfification is fraceable to the Intemational System of Unit. Point Position
Result of Calibration :- (%1 Without Adjustment ('cy 1 2 3 1 5 6 7 B 9 (ref.)
Function of UUC Temperature Source 104.0 103.076 | 103,876 | 103777 | 104.124 | 104,667 | 104.426 | 104.012 | 103.828 | 104.370
Freh.lr setiing : tinge Enul during catibeats 140.0 | 138,199 | 139.189 | 138,808 | 139,550 | 140.266 | 139.622 | 139.293 | 138.385 | 140.369
Beginning | Finished 180.0 | 177.930 | 179.267 | 178.643 | 179.753 | 181.011 | 180.083 | 179.496 | 179.742 | 181278 |
; i | Temp. | °C ) 23 30 70 . L
2 s J REL Humid, | % | a7 a0 Average® : The average of 30 values in each position. )
7 s | AC Supply [ Valt ) 721 =0 Temperature stability : One-hall of the greatest maximum differance of measured temperature at any one sensal
g b Temy ¥+ The diffarance of measured temperatures at any sensars and the measured
" Ref. 5td. ID No.. @ temperature at the reference location which are observed at the same time or at s close an cbhservation time as
Callbration Psint paosaible to ine the pattern or within the chamber under sieady-stata condifions
/,’ - Ovaerall Variation : The Differance of the maximum and minimum measured temperatures throughoul observation
Position:| (108)°C | (14D,180)°C UUC* : Unit Under Calibration

Note | The reported uncertainty of measurement was included stablity and excluded uniformity

1 16-04RTD-01 | 21-04TC-01 The reported uncertainty of measuremeant was basad on & standard uncertainty multiplied by & coverage
2 18-04RTD-02 | 21-047C-02 factor k, providing & level of confidence of approximately 95 %,
3 1B-04RTD-03 | 21-04TC-03
Probe o Details:  Dimension of Chambar ; 4 18-04RTD-04 | 21-04TC-04 o00-
2= 50 com o= Bay o 5 18-04RTD-08 | 21-04TC-05
b= &0 em id L 8 18-04RTD-08 | 21-04TC-0B
c= 80 em =, O30 7 18-04RTD-07 | 21-04TC-07
Gapaoity=  :0.698  (mb 8 18-04RTD-0B | 21-04TC-08
9 {ret.) | 18-04RTD-08 | 21-04TC-08
flacura

NSC-TISLTIS 17025
CALIBRATION 0061

MEC-TISI-TIS 17025
CALIBRATION D0&1

Calibration Certificate Calibration Report

Certificate No.: 2302827-001-01 Certificate No.:  2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, Equipment: Elsctronic Balance Manufacturer:  METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Model: X5R204 Resolution:  0.0001 g

F Bangkok 10260 Serial No.t C117635043 10 Nout LAE WAS 012/2564

Capacity: 220 g

Page 1of 4 Date of Calibration: 10 ey 2023 Page 2of 4
di Ambiet P 214 4 02 T Relstive Humidey: 414 & 08 %
Equipment: Electronic Balance Place of Calibration:  Balance roam [Water Anahysis Unit), UNITED ANALYST AND ENGINEERING CONSLLTANT 0., LTD.
Condition of Equipment Gase Conditian
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO

1. Caliration Method: NFI Method W-MA-001  In-House Mechod based on UKAS Lab 14 1 2019
2, Relerence Standards:

Model: Aoy Reference Standard Model  SerialNe. Calibrated By CertificateNo, Due Date

Stanced Welght Clss B2 Imatog 8505567572 TS M2ID4053S 8 Apel 2024
Serial No.: €117635043 Instrument Model  SerialNo. Calibrated By Certificate Mo, Due Date

Tharmao-Hygra Meter B08-H1 WFLETH 018723 Quality Raborn QRII-N4T 21 February 2024
ID No.: UAE.WAS.012/2564 3. This cartificatian is traceatla to 51 UNIT

4, This certtficate was certified orly for the instrumant we calibrated.
Order No.: 2302827 5, This resut of calbeation was faund accurate as shown on date and place of calibration only.

Calibration Results;
Operation No.: 2302827-001 1. Repeatability of Reading:

Namingl Velue [ g ) Standrd Devistion of Resdng Lg)
Date of Receipt: 10 May 2023 100 00005
200 OA000%E

libration:
Date of Calibration: 10 May 2023 2. Off-Center Error:

Amassed 100 g was pacad and moved to varkous position on pan.
Tha balance readeng chtaned & given in the Table.

Calibrated by  Mr.Manas samsak Approved b - =~

Speciatist [ERyC

Manager, @

Date of Issue: 18 May 2023 Responsibl e @
The unc are for a confid of 259 E{
This Certificate Is {ssued in accordance with the conditions of accreditation granted by the Thai Laboratory Acoreditation 1 2 ] 3 L 5 6
Scheme which has assessad the measurement capability of the laboratory and its traceabiity to recogrized national {9 € o JI¢ e 3l{ ¢ 3]t g )i{ao 3
standards and to the units of realized at the ing national standards laboratory. This certificate may 100002 | 100.0002 | 1oo.0002 | 1000002 | 100.0003 | 1000002

nat be reproduced other than in full except with the prior written approval of the National Food Institute,
F-C5-00% Revigon: 01 Date: 20-04-65 F-C5-012 Revigion: 01 Date: 20-04-65




MSC-TIS|-TIS 17028
GALIBRATION 0081

Calibration Report

.
Rasr

t
QAT G

MEC-TIBI-TIS 17025

Certificate No.:
Equipment:

2302827-001-01

Eiectrovic Balance
Maodal: KER201
Serial No.: C117635043

Manufacturers METTLER TOLEDOC

Resolutien: 00001 g
ID No.: UAE.WAS.DIZ/Z564

Capacity: 220 g

Date of Calibration: 10 Msy 2023 Page 3of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Mominal Value:
Nominal Vake Standard Value Avarage Reading Corractian Uncertanty Coneraga Factor
[ I Logy i g} {0 - (& 9 5 3
Unicad 0.00000 0.0000 0.0000 0.000085 200
ool 0.01000 0100 0.0000 0030085 0
002 0.02001 00200 0.0000 0000085 200
0.05 0.05000 0.0500 0.0000 0.000085 200
a1 0.10001 01000 0.0000 0 BOD0ES 200
0.2 0.20001 0.2000 0.0000 0 000085 200
as 0.50002 0.5000 0.0000 0.000085 200
1 100006 1.0000 0.000 0 BO00HE: 200
2 200002 20000 0.0000 0.000086 200
3 300003 20000 1,0000 0000087 200
S 5.00002 50000 0.0000 0000087 .00
10 10.00001 100000 0.0000 0.000088 200
20 0.00003 200000 0.0000 0.000092 0
3 30.00004 300000 0.0000 0.000038 00
an 40.00007 400000 0.0000 0.00011 200
45 45.00009 45,0008 0.0000 0.00013 200

FL54012 Rewision: 01 Date: 20-0465

CORPORATE SERVIC

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

WEC-TI 2
CALIRRATIN 2600

Cert. No.: 23TM2489
Page: 10of3

Certificate of Calibration

Equipment :
Manufacturer ;
Model :

Serial No. ©

1D No. :

Submitted by :

Location :

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

{ ) Pomthippa Tameayakul
{4 ) Malee Butkruea

{ ) Suwit Imjai

Issue Date :

BOD Incubator
Arco

Uca-1320
13URCAS013201
UAE WAD.D15/2561

United Analyst and Engineering Consultant Ca,, Lid,
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floar 2

15 Fabruary 2023
15 February 2023
(26+10)°C
(50+30) %

Praecha Hiahib

24 Fabruary 2023

The Uncertainties are for a o

probability of approximately 95 %

lﬂﬂﬂ’l‘ihiﬂ’]tlﬂll

A 0051476

CALIBRATION 0061
Calibration Report
Certificate No.: 2302827-001-01
Equipment: Blectranic Balance Manufacturer:  METTLER TOLEDD
Moddel; ¥5HI04 Resolution:  0.0001 g
Serinl No.: C11 7635043 1D Mo.: LIAE,WAS 012/256+
Capacity: 220 g
Date of Calibration: 10 May 2023 Page 4 of 2
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3, Departure from Nominal Value:
Boening Valug Stangard Vake Average Reading Carrection Uncertainty (Coverage Factor
[ o) R I L g i 9} (% g ] :
50 5000003 S0.0000 0.0000 0.00011 200
5 55,00005 55.0000 0.0000 000012 200
[} £0.00004 60,0000 0.0000 0.00012 200
65 5500005 65,0000 0.0000 0.00013 200
m 70,00005 7100001 0,000 000013 200
75 75.00008 75,0002 00001 000013 200
[ 80.00007 800007 0.0 000014 Z00
85 55,0000 85,0002 -0.0001 000014 200
50 30.00010 50,0002 -0,0001 000015 200
100 100.00006 100,007 -0.0001 000016 200
120 120.00009 120,0002 0,000 000018 200
150 15000008 150.0002 0.0001 000021 200
200 20000015 200,0003 0,000 000028 200

The reperted uncanginty of messurement was based on & stardand urcertainty multiplied oy o
praviding & level of canfidence of spproximately 95 %,

—_— e ———

F-C5-012 Revision: 01 Date: 20-D4-65

Eguipment : BOD Incubator Cert, No.: 23TM240
Condition As-Received :  Used liem Page: Zof3
Reference : 2302-028T0C1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OTO2 according 1o direct measurement
mathad with Dats Acquisition which connected with Resistance Temperature Detector | RTD )
Tha temperature scale used wes based on 1T5-80,
Condition of this result of calibration
1. Reference standard Instrument:-
Model Serial No., Cert. No. Due Date
345728, MYS7013711 22LM83 02 Jul 2023
2, Thia certificate Is valid only to the item calibrated on date and place of calibration
3. This certification |s traceabla lo tha Intemational System of Unit
Result of Calibration :- { ) Without Adjustment
Function of UUC™ : Temperature Source

Fresh air setting : Not Available ] Envil 1t during calib
i TS ] inni Finished
Temp. [ “C ) 20 El
REL.Hurmid. { % ) 63 67
AC Supply { Volt ) 220 220
Position : Rol. 84,
ID No.:
1 22-18RTD-21
2 18RTD-2/2
3 1BRTD-2/3
Probe Installation Datails : Dimension of Chamber : 4 1BRTD-2/4
a= 10 em b= 062 " a 1ERTD-2.'.5
b= 10 am W= ih & 1BRTD-2/6
o= 10 cm H= 1.2 m T
Copacy= 088 7 —2 JARTE-208
L 9sh 18RTD-2/8

AL AREAT



Equipment : BOD Incubator Cert. No.: 23TM248
Conditlon As-Recelved : Used lterm Page: 3of3
Reference : 2302-02870C1
Result of Calibration :- () Without Adjustment
Function of UUC* Temperature Source
Fresh alr setting : Mot Avallable
Calibration | UuC* uug* Ti Ti Overall Covarage
Paint Setting | Reading stability uniformity Varlation Factor
{'C} (C) ("C) {£°C) (C) {'C} {+'C) k
200 | 200 19.3 .32 0.57 10 0.60 2
Calibration T {"C})
Point Position
(=8 1 | 2 | 3 | a4 | 85 T & [ 7 | 8 [ oen
200 20.086 | 19916 | 20.386 | 19.676 | 19.973 | 19.838 | 19.837 | 19.821 | 19.840

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

Temperature stability : One-half of the greatest maximum differance of measured temperature at any one sensor
P y : The maximum diff of maasured femp ires at any sensors and the measured

temparature at the reference location which are observed at the same time or &t as close an observallon time as

possible to determine the temperature patiern or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Diffarence of the maximum and minimum measured lemperalures throughout observation,

UUC™ : Unit Uncer Calibration

Nete : The reported uncertainty of measurement was included stability and excluded uniformmity

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of epproximalely 85 %.

-olo-

Maly,

enaslumunu
a 1148512

DOE Services Co, Lid

D QE Services 31 Sol Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Banghok 10230

Photse | 466 (012 538 2054, Email : dgeservicesinfo@gmall.comn

SALIBRATION S

REPORT OF CALIBRATION

Certificate No. :  SP23-021 Page 20f5
Environment Condition: Ambient Temperature 15+ 5 s
Relative humidity 55 =20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials ¢

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absobance Standard set 25757 05529 22 October 2023
Wavelength Standard set 25806 95916 212 October 2023
Wavelength Standord set 25758 95915 22 Oetober 2023

Traceability This certification is ble to the 1 fonal System of Unit maintained at National -

Institute of Standerds and Technology (NIST) through Starna Scientific Limited
Spectral Band Widthof UUC: 1.5 nm,
Scan Speed of UUC : 60 nm/min
Sean Interval of UUC :  (0L15 nm.

lution of ULC: PE ic  0.0001 Abs.

Wavelength 0.1 om.

FM-HE-07 ROT 171172021

tanms‘lu'muqu

DOQE Services Co. Ltd.

DQE Seryices 37 Sl Ladprao-Wanghin 55, Ladprac-Wanghin R, Ladprao, Ladgraa, Rangkok 10230

Phone : +65 (0)2 538 2054, Email : dgeservicesinfoi@gmsil.com s s

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP23-021 Page lof 5

Customer :  United Analyst and Engineering Consultant Co., Ltd, (Head Office)

Address: 3 Soi Udomsuk 41, Sukbumvit Road, Bangehak, Phrokhanong,

Bangkok 10260

Location of calibration : Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model ; Cary 60

Serial No. ¢ MY 15410009

1D No. ¢ NiA

Received Date : 20 May 2023

Calibration Date 1 20 May 2023

Issue Date @ 23 May 2023

Condition Instrument :  Good

Calibrated b Approved by
The calibration ces i mecuratn i sharw
The messuremeat capsbility of the |Wbortory and its traceahil e maticasl 10 the wnlt of realized al ihe

il stusdaids Iboratory, This oerficate may ot be repenaced other than b Sl exsept with the prior weilics approval of the TG Services Ca, Lid

PME-T05-003 RO 171130

L]
enenslanugu
DQE Services Co. Lk
DQE Services 2ol Ladpru Wanghin 55, Ludorao-Wanghin R, Lukprso, Ladpreo, Banghok 10230 B -
Phare ; 466 (02 538 2054, Ermnil : dqeservicesinfo@gimail com e s
REPORT OF CALIBRATION
Certificate No. : 8P23-021 Puge 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Valnes UUC Reading Correetion Uncertainty Caverage factor
| (nm.) {Abs) (Abs) {Abs) {Ahs) L3
O.0000 010000 00000 0.0028 2.00
0.5787 {1.5742 00045 0.003] 2.00
20 1045} 1.0423 00067 0.002% 2.00
21904 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 00000 0.0028 2.0
b 0.5607 0.5577 (L0030 0.0034 2.00
10247 1.0234 0.0013 0.0035 2.00
2.1229 21m 00058 00088 00
0.0000 0.0000 L0000 0.0028 2.0
465 0.5236 0.5184 (052 00029 2.00
0.9634 0.9607 00027 0.0029 2.00
19763 19715 00048 0.0081 2.00
0.0000 -0.0001 L0001 0.0028 200
0.5191 0.5159 00032 0.0031 2.00
e 1.0003 0.9980 0.0023 0.0033 .00
1.9987 1.9917 (LOOTH 0.0087 2.0
0,0006 01.00040 (LO0O0 00028 2.00
0.5523 05501 0.0022 0.0030 2.0
B 108049 10808 L0001 0.0030 2.00
2.03%1 2.0336 L0055 0.0081 2.00
0.0000 (.0000 (L0000 0.0028 2.0
s 05601 0.5585 00016 0.0031 2.00
1.0512 10485 0.0027 0.0030 200
1.9294 1.8317 -0.0023 0.0083 200

FM-TOB-02 ROL 171120210

tanm-s'laimuqu



DQE Services Co.,Lid.

DAE 32 Soi Ladpmo-Wanghin 35, Ladprao-Wanghin R, Ladpra, Lsdpen, Bangkok 10230

Services
Phane ; +66 (112 $38 2054, Emall ; dqeservicesinfoigigmail cam

REPORT OF CALIBRATION

Certificate No. : 5P23-021 Page 4 of §

Photometric Accuracy

Wavelength CRMs Values UUC Reading Carrection Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) &
iy 0.0000 0.0000 0.0000 0.0050 2.00
0.7478 0.7436 0,0042 0.0058 2.00
257 0.0000 00000 0.0000 0.0050 2.00
0.8686 0.8648 0.003% 0.0064 2.00
0.0000 (0000 00000 0.0050 2,00
3 0.2912 00,2908 0.0004 0.0052 200
0.0000 0.0000 0.0000 0.0050 2.00
5 0.6448 L6398 0.0050 0.0058 2.00

PM-T08-02 ROI 171172021

wenmslumugy

DQE Services Co_Ltd.
DQE Sorvices 32 Sut Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladpruo, Ladpres, Hangkok 10230
Phone : +66 (012 538 2054, Email ; dgeservicesinfotdigmail.com
REPORT OF CALIBRATION
Certificate No, - SP23-021 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage lnctor

(num.} {nm.} {mm.} (nm.) &
241.m 2420 -0.28 0.18 2.00
279.45 2785 -0.05 018 2.00
287.81 TS 0.31 018 2.00
13406 1335 0.56 0,18 2.00
360,93 3603 63 0.8 200
41559 418.0 .59 018 2.00
44594 4453 .64 018 2.00
453,66 453.0 .66 018 2.00
460,02 4396 042 0.1% 200
536,59 5364 019 018 2.00
637.98 6383 -132 0.18 2
43138 4310 0.38 018 2.00
AT2.50 4705 .00 0,18 200
513.47 513.5 -0.03 018 2.00
52888 5190 012 0.18 200
M7 373.0 017 0.18 2.00
585,33 5850 035 020 200
684,40 684.5 =010 018 2.00
T40.72 7410 -0.28 0.20 2.00
T4B.55 T48.5 008 018 2,00
BOT.03 BO7.0 0.03 0.18 2.00
B79.28 &79.5 012 018 2.00

Remuark © - UUC = Uk Under Callnson

- Witk = Nt Avaindle

« The resuls of U s stated o ¥ of the covemge fuctor £,

which for 5 nanmal d
- Indhcates nos TIS! aceredied

- End of Cenificate -

FM-TOR-02 RO 171172021

tanms'bimuqu

DQE Services Co, Lid.

DQE Services 31 Soi Ladproo-Wanghin 35, Ladprac-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230

Phetse : +66 ()2 538 2054, Emall - dqeservicesinfo@imail.com wac.Tm s o
SALIGRATION B34

DOE Services Co.Lid

DQE Seryices 32 ol Ladpro-Wanghin 55, Ladprao-Wanghi RL, Ladpran, Ladprao, Bungkok 10230

Phone : +66 (012 538 2054, Email | dgeservicesinfiof@pmail.com RS TH T 7B
¥ CALBRATION ot

CERTIFICATE OF CALIBRATION

Certificate No. 1 SP23-007 Page 1 of 5

Customer :  United Analyst and Engineering Consultant Co,, Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model : U-1900

Serfal No. :  2021-D64

ID No. ¢ UAE.WAS,006/2552

Recelved Date ;6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument :  Used

Calibrrated Approved

The calibeation resali s appied aaly o we calibrised semn and wim foumd acasnie us shown on date sod ploco of calibration anly

The messemen capsbility of the abosaory and iia traceability 1o resognized nagional standsnds and 1o the wnit of realized at e comesponding

niticol standirds Isbamtory. This cerificate may nof be sepeoduced otker thas in full exaept with the price wrillen sppeoval of the TXIE Sérvioss Ca., Lil

nmslumugu

FM-T08-02 ROD 1711

REPORT OF CALIBRATION

Certificate No. :  SP23-007 Page 2of 5
Environment Condition :  Ambient Temperature 25+ 5 e
Relative humidity 554 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Centificate No. Due date
Absobance Standard set 25760 95935 22 October 2023
Absohance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard sel 25758 95915 22 October 2023

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

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

Spectral Band Width of UUC: 40  nm.

Scan Speed of UUC ;. 200 nm/min

Scan Interval of UUC: (.1 nm

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 01 nm.

wenmslumun

M- T0H-1




DOE Services CoLtd,
DaE Soryicas 2 o ladpruo-Wanghia 55, Ludprao-Wanghin ., Ladpeso, Ladprao, Haughok 10230
Phone : +66 (312 538 2054, Emnil ; doeservicesmfoi@gmail com T e
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy @
Wavelength CRMs Values ULC Reading Correction Uncertainty Coverage factor
{mm.) (Abs) (Abs) (Abs) {Abs) k
0.0000 0L.000 0.0000 028 2.00
420 05787 0.575 0.0037 QL0031 oo
1.0490 1044 0.0050 0.0029 2.00
2.1500 1181 0.0050 0.0080 2.00
0,0000 0.000 0.0000 0.0028 .00
05607 0.558 0.0027 0.0034 .00
o 1.0247 1.021 0.0037 0.0035 200
21229 2115 0.007% (0.0081 2,00
0,0000 0.000 0.0000 0.0028 2,00
R (.5236 0.520 00036 0.0030 2,00
e 0.9634 0.9a1 0.0024 0.0029 2.00
1.9763 1.968 00083 0.0070 2,00
L0000 0,000 0.0000 0.0028 2
0.5191 0518 00011 0.0031 200
546.1
L0003 1000 0.0003 0.0033 2.00
1.9987 1,993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 200
%60 0.5523 0.552 0,003 0.0030 2.00
108048 1.082 -0.0011 00030 2,00
2.0391 2031 0.0081 0.008D 2.00
0.0000 0,000 0.0000 0.0028 2.00
e 0.5601 0.562 -0.0019 0.0032 2.00
1.0512 1.052 -0.0008 0.0030 2.00
1.8294 1.923 (L0064 '-WM”

FMT08-02 RO| 171172021

DOE Services Co. Ll
DQE . i 31 Sol Ladprao-Wanghin 35, Ladprao-Wanghen Rd., Ladpsao, Ladprso, Bangkak 10230
Services
Fhone ; +66 ()2 538 2054, Email ; dgeservicesinfod@gmail com T .
REPORT OF CALIBRATION
Certificate No. 23-007 Papge Sof 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertninty Coverage factor

{mm.) {mm.} {mm.j {nm.) [
241.54 24DE 074 [INE:] 200
279,40 2788 0,90 018 2.00
288.70 2EB0 0.70 0.13 2.00
33422 3333 072 018 2.0
361.26 360.5 .76 (A E] 2.0
41848 4178 .68 0.21 2,00
446,70 4459 080 8] 2.00
45320 4523 070 (8] 2.00
450,06 4505 .56 018 2.00
536.90 536.0 [tRU1] 018 2.00
637,94 6371 0,84 018 2.00
440,74 4400 0,74 018 2.00
47212 4715 0.72 018 200
51370 513.0 070 [IRES 2.00
518.M 5280 0.72 018 .00
574,60 3740 (.60 0.18 200
583.48 546 [LBE 020 L0
684.63 HRAD 63 018 .00
740.27 T40.0 027 020 20
748.28 T41.5 0.78 (181} 200
BOT.06 B06.5 0.66 (R E 200
E79.70 A79.0 0.0 (18 2.00

Remark 1 =1L = Unit Undier Calinration
- B = Nt Avmishle

= The: result expanded uncerainy of meisuremen | i stited 45 he stndard sseertamiy of msssromen) mitiplied by he covemge faotor k,

whick fur o normal disH n ibatility nf' i 5%

«* Indivates non TISEaccredited

- End of Certificate - lﬂﬂﬂ’ﬁl&lﬂ‘)‘uqu

FM-TO8-02 AL 171152021

DOE Services Co.Lid.
DQE 2 32 Soi Ladproo-Wanghin 35, Ladprao-Wanghin R, Ladpran, Ladprao, Bangkok 10230
Services
Pleone ; +66 (02 538 2054, Email : dyeservicesinfoftgmail com a1
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values ULUC Reading Correction Uneertalnty Coverage factor
(nimi.} (Abs) {Abs) {Abs) {Abs) k
55 (L0000 0.000 0.0000 0.0050 2.00
- 07478 0.743 0.0048 0.0057 2.00
-~ 0.0000 0L.000 L0000 0.0050 200
0.8686 (L.861 0.0076 L0059 200
i 0.0000 0,000 (L0000 (L0050 2.00
o 0.2912 0.291 (L0002 0.0051 2.00
3é5 0.0000 0.000 0.0000 (L0050 2.00
N 0.6448 0.639 0.0058 0.0055 2.00
]
wnmsluniugy
FM-TOR-02 RIY 1012028

Al
TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAPAN)
CORPORATE STRVICES 5 EQUIPMENT CALINRATION AND TESTI Bt
g ol

SV PATTANAKARN ROAD SOI 1B, SUAS .81 NG BANGKOK 10250
TEL (LI7173000.20 AN, L2710

WEC-TIELTISVIE
CALBRATION 0003

Cerl, No.: 23TM3T8

Page: 10of 3
Certificate of Calibration
Equipment : Incubatcr
Manufacturer : Memmert
Model ; PP 260
Serial No. VE15.0187
0 No. : UAE. MIC.003/2558
Submitted by : United Analyst and Engineering Consultant Co., Lid,
3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,
Bangkok 10260
Location : Microbiology Labaratory
Received Order : 11 April 2023
Calibration Date : 12 Aprll 2023
Ambient Temperature : (26+10)°C
Relative Humidity : {50+ 30)%
Callbrated by : Preecha Hlahib
Approved by :
t/J Porthippa  Tameyakul
(/) Malee Butkruea
{ ) Suwit imjal
Issue Date : 24 April 2023
The Uncertainties are for a confid probahill
ertificate miey nod be reprduced other o
Appeireal of the beed of Coepornie Services 3 | Equipmes Cull v
- enaluaugy



Equipment : Incubatar Cert. No.: 23TMars
Condition As-Received :  Used ltam Page: 2of 3
Reference : 2304-01550C-1

Procedure Used :-

Cadibration were conducted using callbration proceduras CP-OTO2 according lo direct measuremant
mathod with Data Acquisition which connected with Resistance Temperature Detector | RTD ),

The temperature scale used was based on ITS-80.

Condition of result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cort, No. Due Date
1) Data Acquisition 349724 MY48001451 23LMzT 25 Feb 2024
2. This cerlificate is valid only to the item calibrated on date and place of calibration,

3. This cerlification is traceabls 1o the Intémational Systam of Unit,
Result of Callbration :- () Without Adjustment

Function of UUC* : Temperature Source

Equipment : Incubator

Condition As-Received : Used itam

Reference : 2304-01550C1

Result of Calibration :- {®) Without Adjusiment
Function of UUC* ; Tamperatura Source

Fresh air setting : Not Avallable

Certl. No.: 23TM3T8
Page: 3of3

Callpration | UUc* uuec Ti!mpali[ure Temperature | Overall |Coverage

Paoint Setting | Reading stability unifarmity Varlation| Factor

tey |lessy | theh (£°c) tc) (c)| &

35.0 350 | 350 0,052 0.53 0.60 2

" T (S

Paint Pasition

i t [ 2 T 3 T a1 57T 6 | 7 | & Jafen
| 350 [35092 | 35148 | 34.817 | 35.140 | 34,804 | 35,323 | 34.773 | 35.056 | 34.602

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

Temperature stability : Cne-half of the greatest maximum difference of

at any ane sensor,

Fresh air setting : Not Available Environment during calibration
Beginning | Finished
Temp. ( °C ) 25 26
REL Humid. | % ) 57 61
AC Supaply { Vit ) 220 220
Position : Rl Sid.
H 1D No.:
1 1BRTD-21
2 19RTD-212
- 3 19RTD-2/3
4 1GRTD-2/4
- w 5 19RTD-
& 19RTD-26
7 18RTD-2/7
Probe Installation Details : Dimension of Chamber : 8 TERTD-218
as 50 om D= 050 m St FoRTERY
b= 50 em W= 0,64 m
o= 5.0 cm H= 0.80 m
Capacity = 026 '

TECHNOLOGY PROMOTION ASSOUIATION (THAL

ND-JAPAN)
ING SERVICES
ANCKEIK ¢

Certificate of Calibration

Equipment :

Manufacturer :

Model ;

Serial No. :

ID No. :

Submitted by :

Location :

Recelved Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by ©
{ A Pornthippa Tameyakul

(¥ ) Malea Butkruea
() Suwit Imjal

Issue Date :

The Une

tainties are for o confidence probability of approxin

Incubator

Memmert

PP 260

VE18,0033

UAE MIC.021/2561

= i

MECTEETIHTIE
EALIRRATION 3608

Cert. No.: 23TM729

Page: 10of3

United Analysl and Enginesring Consuftant Co. Ltd

3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,
Bangkok 10260

Microbiology Labaratory
27 April 2023
27 April 2023
(26+10)°%C
{50%30)%

(202)

Tawatchal Pama

11 May 2023

“tenemslaimugy

Temperature uniformity : The maximum diflerence of measurad tamperatures at any sensors and he measured
temperature at the reference location which are absarved at the sama time or at as close an chservation lime as
n or hemogenaity within the chamber under steady-state conditions,
Overall Variation : The Difference of the maximum and minimum
UUC* : Unit Under Calibration

MNote : The reparied uncertalnty of measurement was included stabiity and excluded unifcrmity

possible to defermine the el re patt

temparastures gl ohiservation,

The reported uncerainty of measuremant was based on a standard uncertainly multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %,

-olo-

Equipment : Incubator
Condition As-Received :  Llsed ltem
Reference : 2304-04610C-T

Procedure Used :-
Calibraticn were conducted using calibration procedure CP-OTO2 according to direct measurement
method with Data Acquisition which connecied with Resistance Temperature Detector { RTD )
The temperature scale used was based on [TS-90
Condition of this result of calibration
1. Reference standard inslrument:-
Instrument Model Serlal No. Cert. No.
1 )} Dats Acquisition 348724 MYSFO13711 22LMa3
2. This certificate s valid only to the tem calibraled on date and place of calibration,
3, This certification Is traceable to the International System of Unit
Result of Calibration :- () Without Adjusimant
Function of UUGC* : Tamperatura Source

Dug Date
02 Jul 2023

Fresh alr setting : Close Environment during calibration
e B innil Finished
Temp. | “C ) w0 21
REL.Humid. { % ) V2 i
AC Supply { Valt ) 230 221
o Ref. Std.
. Position : B
1 18-18RTD-01
2 18-1BRTO-02
3 18-1BRTD-03
4 18-18RTD-04
5 18-18RTD-05
[ 18-18RTD-10
7 18-18RTD-07
Probe Installation Details ; Dimension of Chamber ; 8 22-18RTD-08
s it om s 650 m 9 jref.) 18-18RTD-02
b= 10 cm W= 0.64 m
g= 10 cm H= 080 m

Capacity = 026 m*




Equipment : Incubator Cert. No.: 2aTM725
Condition As-Received | Used llem Page: 30l 3
Reference : 2304-04610C-7
Result of Calibration :- { ) Without Adjustment
Function of UUC* : Temperature Source
Fresh alr setting : Close
Callbration| Ubc® | wucs | T p Gverall 4o
Point Setting | Reading stability uniformity  |Variation| Factor
(c ("G | (*G) (£°C) ('c) ("¢} k
220 22.0 22.0 0.058 211 018 2
440 440 A4 0 0.086 0.50 087 2
o Measured Temperature | "C | Uncertainty
Point Position
(¢ 1 2 3 4 5 B 7 8 9 (ref.) {£°C )
720 | 22,009 | 22.038 | 21,671 | 22.005 | 22.004 | 72.008 | 21,941 | 21,950 | z2o22 | 030
|” 440 | 44393 | 44447 | 44.025 | 44.204 | 43.899 | 43.895 | 43637 | 43523 | 44085 | 030

Average” : The averaga of 30 values in each position

Temperature stability : One-half of the greatest maximum di of m ed re at any one sensor
T i : The
lemperature at the reference location  whi

difference of measured temperaturas at any sensors and the measured

arg observed al the same time of al as close an observatlon Ime as
passible to determina the temperature patiern or homogeneity within the chamber under steady-state conditions.
Owverall Variation : The Difference of the maximum and minimum measured femparatures throughout obsarvation
Uuc* ; Unit Under Calibration

Note The reported uncertainty of measurement was Included stabdity and excluded uniformity

The reported uncertainty of messuremant was based on a standard uncertainty multiplied by a coverage
lactor &, providing a level of confidence of approximately 95 %

=olo-
Equipment : Water Bath Cert. No.: 23TM374
Condition As-Received : Used ltem Page: 3of 3
Reference : 2304-01550C-3
(%) Without Adjustment
Funection of UUC* : Temparatura Sourca
Calibration uuc* uuc* Average* Standard Reading { °C ) 7
point Setting Reading Position ]
&3] ('c) (*c) 1 | 2 [ 3 | 4 | S(eh)
44.5 445 44.5 44508 | 44468 | 44456 | 44478 | 44483
Callbrationl |\ cicrmity’ |-Staniiy | So9ra89
point Factor
{"C) ("G} {(£°C) k
4.5 0.085 0,031 2

Average* : The average of 30 values in sach position
Uniformity : Tha maximum difference of measured temperatures at any sensors and the measured lemperature

at the referance location which are observed atl the same time or at as closa an observation

e 2% possible

to datarmine the | pattern or h ate conditions,

within tha chamber under sleady-st
Stability ; One-half of the greatest maximum difference of measured lemperature at any one probe.
Uuc* : Unit Under Calibration

Mote : The raported uncertainty of measurement was included stability and excluded uniformity

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

coverage factor k, providing a level of co af app 95 %.

~olo-

a 141589208

EOUIMMENT CALIBRATION AND T3

11561 1H SLUANLL

SLLANTUAND BARGROK 1125
SC-TIELTIETTOIE
R CALIBRATIN F008

Cert, No.: 23TM3T4
Page: 1of 3

Certificate of Calibration

Equipment : Water Bath

Manufacturer : Mammart

Model : WNE 14

Sarial No. ! LA14 1407

1D No. : UAE.MIC.006/2558

Submitted by - United Analyst and Engineering Consultant Co, Lid,

3 Sol Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,
Bangkek 10260

Location Microbictogy Laboralory
Received Order @ 11 April 2023
Calibration Date : 11 April 2022

Ambient Temparature ; [26+10)C

Relative Humidity : (50 +30)%
Calibrated by : Krisda Maloa
Approved by @

{ ,) Pornthippa  Tameyakul
| Malee Butkruea

{ ) Suwit Imjai

Issue Date 24 April 2023

e are for & confidence probability of approximately

Equipment : Waler Balh Cert. No.: 23TMaT4
Condition As-Recaived : Used ltam Page: 2ol 3
Reference : 2304-01650C-3

Procedure Used :-
Gallbration were conducied using in-house calibration procedure CP-OT04  according fo direct
measurement method with Data Acquisition which connected with Indusirial Platinum Resistance
Thermomater [ IPRT J.
The temperalure scale used was based on ITS-20.
Condition of this result of ca i

1. Reference standard instrument;

Instrume Madel Serial No. Cart. No. Due Date

1 ) Data Acquisition 348728, MYE0D03411 2ZLM165 28 Mov 2023
2. This certificate is valid only to the jtem calibrated on date and place of calibration.
3. This ification is traceable 10 the Int tiorsal System of Unit.

Result of Calibral = (%) Withaut Adjustment
Funetion of UUC* ; Temperature Sourca
Heat transfer medium used :  Water

Environmental AC Vaoltage Supply 1
('c) (%RH. ) { Vot )
Beginning of Calibration 26 55 220
Finished of C 25 56 221
Ref. Sid,
/] Position : D No.:
1 4804538-001
g 2 4B04539-002
Aeet) J b 3 4804538-003
| i 4 AB0A530-004
| ‘ / S(ref.) 4804539-005

Front

a 11E89c0



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN]
CORMHEATE SERVICES 3

ARAKARN R
ThL

Cert. No.: Z3TM3TT

Page: 10of3
Certificate of Calibration
Equipment : Water Bath
Manufacturer : Memmert
Modal : WHE 14
Serlal No. L414,1410
1D No. : UAE MIC.007/2558
Submitted by : United Analyst and Engineering Consultant Co, Lid,

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

Location : Miczobiology Laboratary (302)
Received Order : 11 April 2023

Calibration Date 12 April

Amblent Temperature : (2610 }'C

Relative Humidity : (50+30)%

Calibrated by :

Approved by :

{ ) Pomthippa Tameyakul
{l’lr)?\-?alee Butkruea
{ ) Suwit Imjal

Issue Date : 24 April 2023

The Uncertal confidence probability of approximately 95%

tanm‘s‘lu'muqu

A 0053356

Equipment : Water Bath Cert. No.: 23TM377
Condition As-Received : Used ltam Page: 2of 3
Reference : 2304-01550C-4

Procedure Used :-

Calibration were conducted using In-house calibration procedure CP-OT04 according to direct
measurement method with Dats Acguisition which connected with Industrisl Platinum Resistance
Thamamater { IPRT ).

The temparature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrumant:-
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349728 MY40001451 ZaLMzy 25 Fab 2024
2. This certificate s valid only to the item calibrated on date and place of calibration.

3, This cenification is traceable to the International System of Unit,
Result of Calibration :- [ *} Without Adjustment
Function of UUC* : Temperature Sourca

Heat transfer medium used :  Water

Environ, AC Voltage Supply
{"C) { %RLH. ) { Vot )
{Beginning of Calibration 27 &5 220
(Finished of Calibrati 30 T 221
: Sl Ref. Std.
osition D No.:
p—— 1 N3ITP301418
ey T 2 N3TP300732
3 Blect) ‘ / 3 N3TP301420
4 T s — 4 N3TP301421
/ Siret.) N3TP301425
Front
BNETIAIUAY

a 1158267

Equipment : \Water Bath Cert. No.: 23TM3T7
Condition As-Received : Used |tem Page: 3of 3
Reference : 2304-015500C-4
{* ) Without Adjustment
Function of UUC* Temperature Scurce
Calibration uuc* uuc* Average* Standard Reading | "C |
s g t o Uncertainty
point Setting Reading Position
() () {*cy 1 | 2 [ 3 [ & 5trefy)| (2c
445 44.5 445 44494 | 44459 | 44477 | 44507 | 44488 D15
Callbntallon Uniformity | Stability Coverage
point Factor
(ch G {x°C) k
44.5 0.13 0.058 2

Average® ; The average of 30 values in each position

Unifermity : The maximum difference of measured temperatures at any sensors and the measured lemperature
al the raference location which ara observed at the same time or at as close an observation time as possible
1o detarmine the temparature pattern or homogensity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperatura at any one probe,

Uuc*® : Unit Under Calibration

Note : Thea raported uncertainty of measuremeni was included siability and excluded uniformity

The reported uncertainty of measurement was based on a standard uncerainty multiplied by a
factor k, iding a level of confidence of apps 95 %

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
3 EQUIFMENT CALIRRATION AN TESTING

CORPORATE SERVICE

TRVICIS

SLAM PATTANAKARN 113, SLANLUANC ANG AN

EL. 271700029 FAX. (-2

Cert. No.: Z3TM7E3

Page: 1ol 3
Certificate of Calibration
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. : BOBTE3
1D No, : UAE MIC.D26/2563
Submitted by : United Analyst-and Engineering Consultant Co. Lid

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

Location : Microbiology Laboratary (301)
Recelved Order ; 27 April 2023

Calibration Date : 27 April 2023

Ambient Temperature : (26410 )°C

Relative Humidity : (50 +£30 )%

Calibrated by : Preecha Hlahib

Approved by !

{ ) Pomnthippa Tameyakul
(4 } Malee Butkrusa
{ ) Suwit Imjal

Issue Date : 11 May 2023

The Uncertainties are for a confidence probability of approximately 95%

L]
ensnslunungy
A 0053944




Equipment : Autoclave Cert. No.: 23TM7E3 Equipment : Autoclave Cert, No.: 23TM7E2

Condition As-Received :  Usad ltam Page: Zof 3 Condition As-Received ;: Used ltam Page: 3of 3
Raferance : 2304-D4610C-2 Reference : 2304-04610C-2
Procedure Used :- Result of Calibration :-  {* } Without Adjustment
Caiibration were conducted using In-house calibration procedure CP-OT03 according to direct Function of UUC™ : Temperature Source
measuremant method with Data Acquisition which connected with Thermacouple Type T Operating parameter Set : Temperature = 1150 °C
The temperaturs scale used was based on [TS-80 Sterllization period = 15 minute
Condition of this result of calibration uuc uuc* Average® .| Pressure Coverage
1. Referance standard instrument:- Setting | Readi iti ing i Reading Uncartalnty Factor
Modal Serial No. Cert. No, Due Date (e) | e (c) (x°c)| (MPa) | (2°C) k
1 ) Data Acquisition 346724 MY5S2003411 Z2LM185 26 Nov 2023 7 115213
2. This certificate is valid only to tha item calibrated on date and place of calibration. 115.0 115.0 2 115.166 D22 o.08 075 2
3, This certification |s traceable to the International System of Unit 3 115.260
4, This result of calibration covers |laboratory autoclaves for the sterilization of goods and matarial which -
could be infected with crganisms categorized as Hazard Group 1, 2 and 3™ Operating p. Set:T = 120 c
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1980 ) Sterilization peried= 30 minuta
It does not cover autactaves for use with material infect with arganisms in Hazard Group 4, for which Loy uuce R g Stabitity | P55 | cortainty| COVOr29¢
complate containmant and sterilizatien of infected condensate is considered fo be essential. Setting | Reading | Position | Standard Reading Roading Factos:
This result of calibration doss not apply to sterlizers or disinfectors used for medical, dental, pharmaceutical () (cl () (£°C)| (MPa) | (+"C) k
or velerinary purposes which are directry concerned with patient care, or those used for fabrics subjacted to 1 121,260
starilizalion which are required to ba dry at the end of cycle, 121.0 121.0 2 121.224 0.29 1.1 0.75 2
Result of Callbration == { * } Without Adjustment 3 21204
Function of UUC* : Temperature Source
Average* : Tha avarage of 30 values In each position,
= Stability : One-half of tha greatest maximum difference of measured temperature at any ona probe,
- 3 DS (SO0 L (%R ] Vol UUC* ¢ Unit Undsr Calibration
Raginnitigot Galration 27 0 220 Note : The reported uncerainty of measurament was included stabillty and excluded uniformity
Finished of Calibration 27 58 220
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
Description RI:::: coverage factor k, providing a tevel of confi of approximately 95 %,
1= |Center of chambar 18-207TC-04 <alio-
2= Temparature sensor 18-20TC-05
3= Exhaust port 18-20TC-06

eNFITLIMIUAN
a 1159968 a 1159367
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