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

E-mail: sulesi@enyi-eeti.com

Cenifican No.: E24-060048
Page: | of

CERTIFICATE OF CALIBRATION

Custamer United Analyst und Engincering Consultani Cu., Ltd,

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

Description of Equipment Console meler

Manufncturer Apes Instrment

Mudel Number XC-572-¥

Serial Number co1Tmme

1D./Control No. UAEEFM 0132560

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

Cal. Date 15062024

lssue Date 1862024

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

Thhis-cestifics

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

i

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

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

Calibrated by

5 Mr. Sanya Sangnil

Approved by ‘Q&
(Mr. Mami FuckTm

Technical Munggr

enaslumuAl

Meter Coansule Lnfirrin hon

Cerificate No. | EX4-060048
Page :2of6

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

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

Metir Convole Iforiintian |

Certificate No. © E2-(4E
Page :3ofé

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

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

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

Naote:

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

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

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

Certificate Mo, - E24-060048
Page 4ol

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

Chanwile Serisd

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

Flowrte Stmdurdized & Correoted (m!min)

roinie

Uansnle Mo




Certificate No. : E24-060048

Page :5of6
Console Model 00
| Number XC-STV Date | Time 187162024 | AM Std Temp 293 K
Consol Serinl Calibeation -
Niita hee 1701e Reference No. | SERI-SH001E Stil Press 760 | mm Hg
i Barametric =
SK2I5EX P o TE5.01 mmHg (] | 11386
Calibration i
DOOBZN2E Meter Gammi L Console Leak Check PAS:_
Calihriting Die FB=B-20124 Culibraron Reference M SER 618
Meter Pressure vs Flowrate
| D -
| 0035 |
@ 0030 | e
BE |
E_E no2s |
gz ) 19
ﬁg 005 | = BBLe
p | -
P
fro -
oo | o
|
0405 |
|
e ) SEEPESS| NSRS IR [ e T |
0.000 20000 40,000 0, 4K} Hih 000 1,000
DGM Orifice AH (mm H2I0)
Comole Sexinl RITIE]

ENTE=EEK

Calibration Certificate

Certificate No: G 580034
Date of issue :  20-Jar-25

Instrument description Flie Gas Amafyrer

Instrumant model Testn 350 Hew

Instrument serial no. 276344200

Contral unit serial no. (ISB5EG 206

10 na. or control na. UAEEMAZ.1

Manufacturer Testo SE & Co, KGan

Probe deseription

Proba model

Probe serial no.

Customes name UKITED ANALYST AND ENGINEERING CONSULTANT CO. ATD:

Customer address. HL 501 UBOMSLIE L SUKHUMVIT ROAD, BANGCHAN PRAKANCONG BANGKOK 10260

Total pages of certificate : 2 Fages

Rocoiving ne. : Lastua

Receiving date. i6-Jan-25

af Gas Cali 2.500,9.084, 2100 Wavel, Carban Manaxide BE.45,302,1007 ppm)

Nitragan Dicxice 30,66 81.8,301.9 spm, Nitric Oxide 31.0,151.5,322.5 ppy,
Sisphur Donige 50.36,100,7,600.8 ppm)

Condition of UUC. s

Ambient condition All of the Measarment ware caned out the stabfized labotary

Callbration place

Calibration procedure no :

The calbratn certficte

Temperature’ ;33 259C
Hurridity 155 & 15 %RH
17/121 6o 47 Yaek 58, g, Laivsi, Bangiok 10210

This instrument was Callbrated by comparison with Stancard gas mixture acoansng

b calfibraton Wark [nstruction: n, WI-CL-26-C

8 StnE A8 B SIS LCErERNLY of mesErent

it ettty o i

Mol by coverape Bt E=2 Wi fora ol aiAENT COrERIGGE £ @ covevane orodaiuily of anpamemaie S50,

s

2 e ol fast conaltioit.

s i )

Thes: Caltvationy Corifioale sy fod De raporsticad otfer Ban i AT axcent wtft e permission, of ihe issting BOosiorny.
Cnfhation cevtiicates witlhont signaane and sea mof vl and The resuds relite ol fo (e s et raitvae

This calitviation cevtificas docwments are fracehiily fo mationa! standards, Wi realize messrement acovdling fo the
Interrational System af Uit (5L

Date of calibration H

FI-EL-0-C Bev

Entech Industrial Salution Co

17121 & ERMwon@aan 47

20-Jan-25
Mr. Keiinchial Khamdoung Mrs. Nargiuek Wongsetes
Calibration Tachnician Technical Manager
Fage 3 of 2 Hesuen Date 2610010

0 THAIAND el O-27 (E-HBSE Culbritrsn
WA ANTtet oot

Tex 01 0105630035561

wneansluemuAl

Certificate Mo, - E24-060048
Page 6ol §

THERMOCOUPLES SYSTEM CALIBRATION
Sampling System Equipment nformi m

Cansale Model Number XC-572-V Date | Time IH062024 | 0020 PM
_Comsale Serlal Number 1701019 Culibrution Reference No, SER24-6M 14

DG Madel Num ber SKISEX | Reference Thermometer DIGICON

DGM Serial Number ] DOZHZE Serial Number 183169105

Meter Box Model Number JENCO 765 KF )
| Meter Box Serial Number JC 1977 |

[EEiEeTEE T R e

nasole T
Channel nond Meter Box (‘llunzFTunpemnr: Rending ( "C )
test point 180 | 250 | 380 | 930 | 1490 | 260.0 | 371.0 | 4820 | 5930 | 8160 | 10380
Stack S17.0 | 250 | 380 | 930 | 1490 | 2570 | 3680 | 4770 | 5870 | sted | 10240
Aux 70 | 280 | 380 | 930 | 190
Prohe 7.0 | 250 | 380 | 930 | won
Filter A
Oven ST | 2se | 3so | 3o | e ]
Exlt ENEET I | | |
Tolermn
Stack i 150%  Absolute Maeter L oae
Probe L 3 Exit T
Filler £

ENTECH

i
Hen

Standard References  (Table 1)

enanslumunu

Calibration Certificate

Certificate No.: G 680034

Standard Certificate No. Wandor Due date
Ouygen { 02 ) .50 % Vil 2412/ Lirsfe: AT-Aug-17
Dreygen { 02 ) 0.984 % Vol CG-0113-24 Mt Ol-Alg-29
Oryger { 02 ) 21.02 % Vol 0G-0041-22 Mt 10-Feb27
Carben manaxide { €0 ) 80,45 ppm CG-0132-24 Mt 10-5ep-29
Carbion manduioe | €0 | 302 ppm 1915/3 Lingde I6-Jun-25
Carton mangside ¢ 00 ) 1007 pom 1870724 Linde 1¥:Jun- 36
Mitrogen Dicide | NO2 | 3068 ppm 324 Linge OBSep-26
Mfragen [ieade | NO2 | 818 ppm px Linge 01-Aug-26
Mitrogen Dicuidi | NGZ2 ) 201.9 ppm 1975/23 Linge 17-3ul-25
e Chode [ NO ) 30.0 ppm CG-0065-24 et {16-Mayy-26
Ntric Coide [ MO ) 151.5 ppm 0161,/73 Linde 1-jan-25
Nitric Crade [ ND-) 3225 jipm 1974/23 Linde 17-Mul-35
Sulphur Dicwide {502 ) 50.36 pom 2004/23 Lirde EF-dul-25
Sulphur Diceade: { 502 ) 100.7 pom 266234 Linde: 25-Alg-26
Sulphur Dipxide | 502 ) 600.8 ppm 20082 Linge 17-Juk-25
Measured room conditions
Ternprrafure 23 "C Humidmy BOS  ERH Presmue 10108 mbar
Calibration conditions
Gag Tempersture 23 °C  Fgwrae @ 1300 mifmin Gas prassure 10149 mitsar
Calibration Results {Without (Tablo 2)
Parameter of Standard o Hean of Error
Values uuc (£3]
02 (%ol 2,50 246 .04 .15
07 [Hhvol) 2.504 10,12 0.136 0.2
02 (%val) 102 2145 013 033
€0 (pom) 80,45 Bt 1.55 a0
€0 {ppm) 302 34 F) &0
£0 {ppm) Loa? 1008 2 12
No2 {pam) 10,68 309 022 80
N2 {pom) BLE 83,2 L4 a0
NO2 {pam) W8 205.1 32 17
N (g O v 0 80
O (ppen) 1545 155 35 a0
NGO (e 225 s 25 2
502 {pam) 536 52 164 60
502 (por) 1007 103 23 fll
502 {pam) H00.6 b6 82 13
Remark : 1 omolimal = L %ol 1 pmalfmel = 1 ppm,
End of Report

FI-CL-8-C B8

Entech Industrial Solution Co.ltd,

Page2af2 |ssued Date IHTL/E

wnaslupIuAn

Tax ©: 0106536035681  wwweniechoorh



Tel, D-IEGS-4647-H Fuu (-2HA5-4640 |nip:dwwsw mit i th

s
0 MIRACLE INTERNATIONAL TECHNOLOGY COLLTD
" 214 Bongwack Rd Bangpai Bangkoe Hangkok 11160
)
— = e e
SALBEATICH 8]

L N

[WAE CALIBRATION CERTIFICATE

d Certificate No. : [202409227-0002
Dute Issued : 23-Sep-24

Customer : United Analyst and Engineering Consultant Co., L
81 Son Udomsuk 41 Sukbumvit Road, Bangehak, Phrakanong, Banghkok 10260

Equipment ¢ Mass Flow Meter
Manufacturer + Alicat Scientific
Model + MB-5SCCM-D/5M
Serial No. : 71015

I NodTag No. + UAEEMAL 192355
Date Received : l6-Sep-24

Date Calibrated ¢ 10Sep-24
Calibrated by ¢ Saruth Srichutikul

Calibention Method or Calibration Procedure Used

In-house method © CP-34 by comparison against mass ow calibrator.

This certificare is traceable 1o natonal standards. wineh realize the units of mensurement according

tir thee Intetnational System of Units (S1),

Result of Calibration
The reported uncertwmty of messyrement was based on standard wncermintgy multiplied by o
coverage fuctor k = 2 providing a level confidence approximately. 93 percent

This certificate may not be reproduced other thun in full except with the prior written approval of

the Miracle International Technology Company Limited.

_ CERTIFIED
Approved by  ~_OHe 7 ull' LT

(Sarayuth Techun)

Page | of 3

Lanmi‘l:imuqu

Certificate No, : L202400237-0002

Environment : Ambient femperature (3 =nte
Relative humidity - (s S 13)NRH
Cupacity Runge ; H il i
Calibration Media : Air
Type ; Masa Flowmeter
Unir Under Calibration Reference Condition = Pressure 101,325 kPainbs) . 25 °C, Air
Tempernture Pressure ULC Reading  STD Reading Eror Uneerainty MPE Pass | Fail
gucty kPa ) { il | o mb/min 1 bt ) L mbimin b 3 mlmin | Himple
Accepance
mn 0.7 (1.AW0 nag 0.on 003 4.0 Pasy
105.25 pAL ! 102 LT img 0.026 Prss
10813 EEL LT 1986 0n.0t4 RR] 0034 Pasa
104.97 3300 3% 0o o4 0036 Pass
T84 11106 A 00y 14570 Q.00 016 4z Pass
2230 11443 .00 4958 043 AL 0,050 Py
Error = Unli Under Calibration - Stundard Pags = |error|<= [MPE|
MIPE = Mavimum Permissible Error Fall = |error| > |MPE]
Narked * are not ingluded in the NESC-ONSC accresfitation schedule for our laboratory.
—— — ————— — |
= ERROR CHART
% 0.1
z ——amm =
; o x
=
&
-
& 4 5 &
z e e i
= e e ———
= .1
=
= Errar  mifmn ) === Upaper Lirelt { roil/min ) - |t Lmal | erdfinin )
FLOWRATE { mi/min §
Page 2of 3

Lanmi‘l:imuqu

Certificate No, 1 L202409237.0002

Note : The actus| fiow rate is determined by the equition

Q= Flow rale
- = Ahsolute pressare
: T= Absolute wmperaire

Sobscript "Meus" = Measurement conditiod

Pray _ Tueas
Prtocs rn[ = Subseript "Rel™ = Reference conidilion

Qotone = Qrar %
Condition As-Reeeived ; Used liem

The resuls and of confoemity with only relute to the item calibrated.

Traceability of Certificate :
The lternational Systemn of Units (S1) throngh

NIMT Certificare Mo, MWA47-24 MW-0048-24 for Gas Flow meter Serial No. MS2091 TORMS2089179A, Due 03-lul-25

End of Certificate

Page 303

lBﬂﬂ'l'ihiﬂ'JUﬂll

iy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) M’

CORPORATE SERVICES 31 EQUIPMENT CALINRATION AND TESTING SERVIUES %
SHAM PAT TANAKAKN ROAD SO0 JE SUANLIUANG, SUANLUANG, BANGKOK 10250 W Z

TEL 0-2717-3000-24 FAX. 0-2710-M488 THTE| e
CALMRATION S0

Certificate of Calibration  Svtestne.: e1ose

Equipmant : Anerowt Barorele
This ceriifcate may ot be repreduced other than in full,
", rer:

il Borgs ECEnt Wilh e priot wiitien approval of e hed af
Madal = - Compoiaie Servess 3 Equipment Calbration and Testing Gervices.
Serlal No.: -
1D N UAE EMAZ. 1 102555
Condition As-Received. Used itam
Received Date: 24 May 2024
Calibration Date: 04 June 2024

2405 By United Anatyst and Engineering Consultant Co., Lo,

Ambiont Tomparaturs: | 23 £ 2 | °C

1 Sal 21, Sukhunwil foad,
Relative Humidity: (50 215)% 81 8ol Udormeuk 41, i

Bangohak, Plvathanang, Sangkox 10260
Atmospheric Pressure: 1008 mbar

Procedure used. Thies s by direct mathod agains! Pressre Measuring Irsinsments
Standard scoanding b in-house calibraton procedurs PP, using * DKD-R 61 : Calltrasion of Prassirn
Geuges, Edtion 032014 * as a guidalines.
Condition of this result of calibration
4.Rafaronco standards irmtruments |
Inztrumant Modal WrialNo, Cartificate No. Due Date
1) Standard Baromdter DRI142 1422505045 MP.00B4-24 03 May 2005
2.This inatrurment wes instalied in verflcal crientation and cantor of the disl was wsed as the refansncs level

4.This result of calitvation wes made on maquestad ol tho point specified by sustomer

A This rasull'of calibration instrument! was n absollite pressdE

5. This instrument was used clean air as pressums media.

6.The canificate & valld only to tha mm calibratod on date and place of calibration,

T This Carfilication i (et fo the System of Unit throagtc-
~Naticnal natiule of Matrology Thafisnd (NIMT)

li by: Suksan \pp g ' AH&?OI’ F
Issue Daie : 06 June 2024 | | Pralinee Prabpaipal

[ |Sum Suwaneasd

mepel Panursch

enansluruny

B 0316956



CertNo: 24P1858

Pagu: 3ot 3
Result af - Withost Range : 720 mmig 1o 800 mmHg
Eunciipn:- Apsolute Prossur Scabs interyal ; 1 mmHy | Tha Fih Esfimale )
Increasing Pressun
Applod Pressurr (mmHg) | 72043 | 730067 | 740:34 | 7552 | THE.56 | YE1.83 | TTAES | TOATE
LIUE* indigatian {mmig] T20.0 730.0 7400 7500 550 7600 F"_!U.D
Eror {mmHg) 0,43 L6 -0 -1 E2 168 183 ATH
Prossure R
Agppled Pressurs (mmiHg) | 79878 | 77360 TE1.50 | 74072 | 7I06H | TADEE
LUC® mfcaton {mmHg) T8n.0 Tr0.0 7500 ra0.0 THL0 won
Euroe |mmHg) 876 | -380 -89 | -oTd 008 £.58
The uncedainty of masssemeant wos + §24 mmHg
* LAJC = Uil Linder Calipation
The reparied unsemaily of measuremant wis based o a slandard uncerainty miitiplies)
by & coverage fscion i = 2, providing & level of confidonce of approomalety 55 %
-alic.
f
Abtapal P
e
Cart. No.: 25H812
Page.: 2 of 2
Result of Calibration:- Without Adjustmant
Function: ity Messurement
Refarence Standard uuc* Uncertainty
Temperature Humidity Reading Correction of Measuremeant
(%RH.) [WRH) (SRH) [£HAH)
40.1 42 18 1.7
60.0 60 ao 1.8
BO.O ™ 40 19
Result of Calibration:- Without Adjustment
Funetion: Tomparsturs Measuremant
Standard uuce Uncertainty
Temperaturs Reading Cormection of Measuramaent
ey re) ("G} (£"C)
20.004 21.0 -0.688 on
24.887 5.0 -0.013 o072
30.024 30.0 o021 o7z
34,804 340 0.964
40032 g0 1.032

LUC® - Undt Lindar Calibration
The reportad uncersinty of mes
by coverage fecior k = 2.00, providing oo

base on standard uncartainty madtiplied
wonoy level apprommataty 95%

-olo-

mnms‘l:imuqu

TECHNOLOGY FROMOTIC
HATE SERVICES 3 EQULP
TANAKARN ROAD 501

TEL 4.2

ASSOCIATION (THAT
ST CALIBRATION AND

ANTRIAPAN)
FING SERVICES
SUANLUANG. BANGKOK L1250

NECTIE TR
CALAATION st

Certificate of Calibration Gartificats Nar.1 231812

Pags: 1ol 2

Equipment : Dinl Tharme-Hygrometer
Manilscturer: Barigs Ty ot he repn i orthes thar in hll
with the priot wrilten spproval of the head of
Model : Corparate Sendres 3 Equipment Safibation and Testing Sendces
Serlal No.
10 No. LAE ANV, 132/

Condition As-Received: LUsad llem
Recsived Date 04 April 2025

Calibration Date

Refarenca: Submitted by:  Linited Anslyst snd Engnaering Constant Ca. Lid

Ambiont Temperatiire:

Relative Humidity: (50 &£ 20 )% 81 5o Udomsuk 41, Sukiumvit Road, Bang

Phwakhanong, Bangkok 10380

Procedure used:  Calibrafion wiere conducted using In-house calibeation proceduns CP-HOZ according 1o dompaniaon
with ssandard chilled mirror sensar for humidty messuement funetion Bnd comparison with standard
pregs for tunetion kit fumidity | temperature chamber

Ganditian of this result of callbration

% Rtsrance standands instrumants

Inztrumont Medsl Sovial Ko, Cartificats No.
%) Dew Point Hygrometer Opadew 401 104756 THL00E-25
7} Handheld Themometsr With Sensor 1523 5717086 2411241

2.Tha cartificate s valid only to the item calbrmted on date and place of calibrficn
3.This Certificaton s traceable 1o the interrasonal Systam of Unit maintesed througk;-

-Mational

Institute of Metrokgy

iland), NSC-ONSC Accredited No. Calibration 0744
SC-ONSC Accradited No, Cafibration D08

~Tachnology Promotion Association (Thaland-Jags

i V'\gb'a\r‘\
Calibrated by ©  Somchai Durmwar Approved Bignatory
lasua Date 3 | }Chakrit Waswwanjus

| | Pumtivops Tameyakul

[v*] Vigiom Tartiyewust|

mnms'l:imuqu

P;Q_,EE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Rioad, F Banghkoik 10260

e

ot oty unn Tl 0 2763 2828 Fax 0 2763 2800 www. Itant.com E-mail:

MULTI-POINT GAS TEST REPORT

Test Date : Oct 4,2024

Equipment : Gas Analyzer (NO2, Model : 42i
Manufacturer: Thermo Scientific Serial Number : 1201778108

| Stang ncen n Dilutor i
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156

Nov 6,2026

Expiration Date :

[ Multi-point gas test data

Reference Value (ppb) Analyi:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 .0 .00 .0
Level 2 20.00% 100. 100.6 .6 .60 .
Level 3 40.00% 200. 200.7 .71 .35 .
Level 4 60.00% 300 300.9 El .30 .
Level 5 @% 400, 200.0 .00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .25
:Acceptable Limit + 5%
450 t Gas Test Chart
= 400 4666
s 350
3 80
g 250
s 200
g 150
=
£ 100 i
50
0 45
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
%

7

__ Calculate by
{ T .

Page 1 of 1 l.ﬂﬂﬂ'lihlﬂ'i‘llﬂu



=
AN
3 Sol Udomsuk 4

]
oA LTI

1,

Aoad, Bangchak, F B

Tal, 0 2763 2828 Fax 0 2763 2800 www.

United Analyst and Engineering Consultant Co., Ltd.

anghok 10280

com E-mail:

Page 1 of 1

tenanslumuAN

MULTI-POINT GAS TEST REPORT
Test Date : Oct 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i
Thermo Scientific Serial Number : 1201778110
ndar ncentration Dil r i
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 1461
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 6,2026
Multi-point gas test data
Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 .00 .00 0.00
Level 2 20.00% 100. 100.6 .60 .60 0.60
Level 3 40.00% 200. 200.9 .90 .45 0.45
Level 4 60.00% 300. 300.5 .50 .17 0.17
Level 5 80.00% 400. 400.0 .00 .00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24
:Acceptable Limit + 5%
.50 Multi-Point Gas Test Chart I
- 400 4606
5
g 350
T 30 5 ALYTICAL EQUIPMENT
_.QZ' 250 ytical Princlpte Last Mul Calliration ]
T 200
£ L
=
£ 100 i
50 . — S—
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1of 1 tenanslumuAN
ME_E United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, ficad, Bangchak, Bangkok 10260 43 Sol Udomsuk 41, Sukhumvit Rcad, Bangchak, Phrakhanong, Bangkok 10260
e s aws Tal, 0 2763 2828 Fax 0 2763 2800 www, com E-mail com Tel, 0 2763 2828 Fax 0 2763 2800 www com E-mail com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 4,2024 Test Date : Sep 4,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Thermo SCIENTIFIC Serial Number : 1201778112 Thermo SCIENTIFIC Serial Number : 1201778113
ndare ncentration Dil r i n ncentration Di r i
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 1461 Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM  Serial Number : 1180540071 Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:rpbb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .00 .0 .00 Level 1 Zero .0 .0 .00 .0
Level 2 20.00% 100. .7 .7 .7/ .7 Level 2 20.00% 1 .3 .3 .3
Level 3 40.00% 200, .4 4! Level 3 40.00% 2 .9 .4 .4
Level 4 300. Level 4 3 .7
Level 5 400. 4 A . Level 5 80.00% 400.! 400.0 . .
Remark : Measuring Range 500.0 ppb Average Difference (% Remark : Measuring Range 500.0 ppb Average Difference (%
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I 450 Multi-Point Gas Test Chartl
P 400 4666 - 400 460-
= 5
g 30 g 30
F a0 3T 300
,g' 250 g 250
= 200 = 200
2 s R
= =
£ 100 £ 100 i
50 50
0 45 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
.. Calgulate by
LI A,

Page 1 of 1
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukbumnvit, Bangaa, Bangkok 10260 Tel. 081-454-2804,0-2399.0469

Calibration Certificate

issumd by - Calibration & Test Seclion © Metsorological Instrumants Bureau

Dote of lssue 3 fanunry, 2025 Certification No, 001725
Page ;| of 5
Ohject ! Wind Spead & Wind Direction Date Logger
Manufecturer SCARLETITECH
Type : WL-21
Mfg Coda Wirslass Racalvr 2111DRO0Y2
Wind Senaot 21110RET2Z
Customer . United Analyst and Enginesring Consultant Co.,Lid,

B1 Sol Udomauk 41, Sukhumit Road,
Bangechak, Prakanang, Bangkok 10260,

GCalibration Candition © Temparature 261 ®C  Barometric Pressure 10121 hPa

NATIONAL STANDARD WIND TUNNEL T Wind Attt Plolting Bastd
Migromanomstse Theodee Frintirichs F0014 Sanal e 9310119 © HOOK GAGE NO 1425
N.LST. Test Reference Mumber 731/241460 Seandam Velocity at 20 - 30 misec
Ultrasonic Anemomatar Morsl DA-B50-3TV [sensor TR-G0AH)
Serial Nummbar 110730029 (sensor 1206Z9586)
JAPAN QUALITY ASSURANGE ORGANIZATION = Stanaard Velooity at () - 70 mises
STANDARD THERMOMETER Theodor Friedrich ; Dry No.B330/34 Wal No. B383/34
tmate, 1ssbo 545 Sansl No. DRB4A05T ! Thermosehneider No 3158802

STANDARD BAROMETER : Digital Barometsr Vaisalz Typs PTE220 Mo, V1220015

Culibrated by Hp‘!h'mgfa"-

Mr, Witichnrupol Subwnt
Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangnw, Bunghok 10260 Tel D31 -454-2804, (- 2399-0465

The Result of Calibration

Certification Mo, 00125

3 Januiary, 2025 Page 1 3-0f 5
Standard Barometer Tasind Barcmater Cormation
Pressure Prassure mbar
1012.08 mz nns
1011.26 1011 025
1e82 1013 -0.08
010,08 (1] fele]
1005 8T 100 0713
101048 1010 i3
101139 081 0.3
101105 1011 005
1 TE 1w £.28
101230 1010 0.30
0081 100 019
1008.93 1008 -aaf
108,35 1004 035
1006.88 1Hn 14
05T 1019 .43
1011.41 1 .44
iz 1me 3
1008.76 1010 .25
10067 1011 0.53
1010 1011

Average
Calibrutesd by © N
M, Wiicharapol - Sibwat

Mechanical Engineer

lﬂﬂﬂ'l'ﬂijﬂ‘l‘l.lqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna. Banghok 10260 Tel, DE1-454-2014,0-2399-0469

The Result of Calibration

Centillention No, 001725

3 January, 2025 Page i 2of §
Standard HODOK GAGE ND. 1425 TESTED ANEMOMETER
Ulsrasumie Anemumeter | Erewse ( Vecum | Vel Velneity Carrectinn
misee bichon $130 | b 2 | B mer mises
100 - = - L0 0,00
302 = = = i} 2
5,00 * - E 50 LX)
T4 B - - .0 LR
9.02 = = = a0 k42
1z = = = (IR0 a2
1301 = = - 130 ol
1500 . - . 150 not
1702 - - - 171 .08
2002 - - - 0.1 (K08
Vane Angel Bench Stand Model 18112
Yaung Metearclogical Instruments.
WIND DWRETION TESTED WIND DIRECTION
[] [v]
20 80
150
70

Calibrated by : Hﬁ}“ 3 ro‘\'
M. Watcharupol Subwat

Mechanicul Engincer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangno, Banghok 10260 Tel 081-454-2804,0- 23000469

The Result of Calibration

Certification No. 001/25

3 Junisary, 2025 Page © 4 of §
Standard Barsmeter Tasted Sarometer Comactan
Proasire Prassums mmHg
758,10 TEE a0
758,50 - 450
805 v 425
1T 63 58 03T
TEET rar ]
Thraa L] .12
FEAD Gl 240
TEAS 758 0an
TEEAD TEE oan
5.0 ts: ] .21
75142 57 a2
TEL.TH LT 0.24
eraf V5T nor
rhad 75 D48
TET90 758 Ll
THLE2 a4 3
75229 -] 020
aTaT 767 0ar
758,06 THE s
TEB. 32 TER

Calitiruted by HW

Mr. Watcharupol Subwut
Mechanical Engineer

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. (4125

3 Junuary, 2025 Page 1 5of 5
Standard Temgerature Sensor Feading
Tamo, Reating Camaction
c o “
455 45 os
ana 30 04
158 1 04

Calibrated by N q

M, Watcharapel Subwat
Meghanjcl Enginesr

Lenmi‘l:imuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangoa, Banghok 10260 Tel, 081-454-2504,0-2399-0469

The Result of Calibration

Certifleuting No, DO225

3 January. 2025 Pige { 2 af §
Standurd HOCK GAGE N 1425 TESTED ANEMOMETER
Ulremanatle Anemometer | Fressare | Vi | Vielocity Velscity Correetion
misec et M0 | sk W3 | /e i misec
106 - = = o 03,01
im > = = in i
.00 ¥ = = 50 .00
.04 = . - T 004
g.02 - = = 94 0.02
[1.02: - = = 1.0 2
JERI » - - 130 0
15.01 - = = 150 0.
17.02 = = = 170 a2
20.02 - - = 2000 002
‘fana Angel Banch Stand Model 16112
Young Meteormlogical Instruments
WIND DIRETION TESTED WIND DIRECTION
o o
=4 =2
160 180
2

Cafibrted by :
Mr Watcharupol Sulbwat

Mechmnicnl Engliseer /
S
s

C lenenslimuny

THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkak 10260 Tel. 081-454-2804,0-2309-0469

Calibration Certificate

lssued by - Callbration & Tast Secilon © Meteorological nstruments Buresw

Dtz of Bsue 3 January, 2025 Certification No, 225
Page : 1 of 5
Object : Wind Speed & Wind Dissction Dais Loggsr
Manufactures SCARLET/TECH
Typa WL-21
Mg Coda ] Wirsless Recelvar 2E0SDRONNE
Wind Senscr 2205070113
Cusiomer ] Unitad Analyst &nd Engmesnng Conaultant Co, Lid.

B1 Soi Udomauk 41, Sukhurmvil Road,
Bangchak, Prakanang, Bangkok 10260

GCalibration Condiion : Temparature 251 ®C  Baromettic Prassure 1012.8 hHPa

NATIONAL STANDARD WIND TUNNEL + Wind:Aloft Pletting Board
Micromanomstsr Tnaodor Fritrchs FOO14 Seriel No, 9310118 © HOOK GAGE NO 1425
M.IE.T, Test Refersnce Numbor 731241460 : Btandad Velocity at 20 - 30 misac
Ultresanic Arsmormeis Mods! DA-B50-3TV (sansor TR-G0AH)
Serial Number 110730028 (sandor 120629556}

JAPAN CIUALITY ASSURANCE ORGANIZATION Standand Velosity at 0 - 20 misec
STANDARD THERMOMETER Theodar Frisdrich : Dry No.E320034 Wel No. B354
testn, bestn B45 Sarial Ne 02848067 : Thermaoschraider No 318802
STANDARD BAROMETER - Digjtal Baromstst Vaisaia Typ: y|22EID15

/q;:g Bammeter vamaﬁﬁ%‘g&wmum
Calibeated by - siiv:. : / AdihorisedtSigmngars)
Mr. Waicharspal Subwat MisPighod Plomsut 3 £ |

Mechnnical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhwmvit, Bangnu, Banghkok 1260 Tel, 031-454-2804,0-2399-0469

The Result of Calibration

Certification No, (02123

3 Jnnuary, H25 Page : 3of §
Stundard Barometer Tested Barometsr Comnctan
Pressura Fressurs maar
101205 m2 006
101135 17 025
e W Elli-]
100E 1o (i)
100087 1008 D13
1010.43 1010 0.a3
101133 1 3g
011,06 101 0.0%
W72 1011 028
W30 1010 0.30
10aa.m 1040 -0.13
1004.93 00e 007
1009.35 0o s
1005 82 1010 011
10057 LR 043
101141 112 0759
mam 2 {eich )
100875 o .26
100&7 "1 .33
1w o om
Ayarage

Calibented by :
Mr. Watcharspol Subwal

Mechanica] Enginesr

\ A
0GB

Garca S
wnanslupuAn



4353 Sulk

THAI METEOROLOGICAL DEPARTMENT

humvit, Bangoa, Banghok 102640 Tel, 08 1-454-2804,(-2399-04659

The Result of Calibration

Certifivution No. (i

Tested Haromele

Pressure mmHg

768 .82

I'ﬁ‘r—'"]t‘rmrm

Mr. Waicharspol Sub

Calibrated by

Mechnnical Eng

Avarigs

Metegrilogical T Bfl:;_itesx_s Bureau

wna'n‘laimuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvyit, Bangns, Banghok 10260 Tel 081-454-2804,0-2309-0450

The Result of Calibration

i danuney, 2025 Poge © 5 of §
Standst Tempsrature Saneor Reading
Trmp. Fmading Carrection
- "C "¢

Calibrated by = ¢y 3 . 2 .
) ir.wﬂf“‘““‘ Catibration & TE
M, Watcharapol Subrwmt Meteprohmgicnl Ind IT Bureau
Mechunical Engineet L

wnaslupuAn

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  [lac-MRA
CORPORATE SERVICES 3: £QUIPMENT CALIBRATION AND TESTING SERVICES ;
534/4 PATTANAKARN ROAD SO+ 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TI8I 71517025
TEL.0-2717-3000-29 FAX.0-2719-9484

CALIBRATION 0038
Cert.No..  25CH22
Page.: 20f3
Condition of this calibration result
. 1. Reference Standard Instrument
Certificate of Calibration CertNo:  25CH22 Instrument SerialNo. IDNo. Cert.No. DueDate
Page.: 10of 3 1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025
Equipment : pH Meter
Manufacturer : Horiba - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
Model : LAQUA-PH210 2. Certified ials  :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Serial No. : HAOF0026 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
ID No. : UAE.EFM.068/2564(EFM.pH.01/64)

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

Used Item

08 January 2025

09 January 2025

2501-0223WSC-1

United Analyst and Engineering Consultant Co.,Ltd

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

(25 + 2.5) °C
(50 + 15) %

In - house method

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Sy

Approved Signatory

() Pornthippa Tameyakul

() Ponpan Paipim
(V') Saithip Meangmai

Issue Date :

10 January 2025

The

are fora probability of approxi 95%

:The measurement results are traceable to SI through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 1034203 27 Sep 2026
pH 7.000 Hach Lenge GmbH C03185 09 July 2026
pH 10.010 CPA chem 1034205 27 Sep 2025

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

Calibration Results
Function : mV Measurement

Performing curve by D Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mv mVv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
SIN.: HAOF0026 7.00 0.00 0.1 7.00 0.058 2.00
7.00 0.00 0.1 7.00 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00

This certificate may not be reproduced ather than i full. except with the pror written
Appravaf of the head of Corporate Services 3 - Equipment Calibration and Testing Servicss

tenms‘laimuqu

enaslupunu



Cert.No.: 25CH22
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) () k
pH Electrode 4.008 4.01 186.1 0.0071 2.00
SIN.: - 7.000 7.00 10.2 0.0095 2.00
7.000 7.00 10.0 0.0095 2.00
10.010 10.01 -164.3 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : -
Dimension of probe
- Length : 104 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Er: Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
45.0 45.004 45.0 -0.004 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-00o-

enaslumun

. A
1T AT : i
" v | .
Certificate of Culibration

Cushimmes Certilleate Mo s 2
MName UNITEL n Request No ¢ Fog-2024
Achlrens 1% Lk

e

Tow Meter

Arcurug

Sensor Mode
414618 113D Seusor Serial Numbar

in LAEEFM D2

abon B4 AT VEL

Calibration Envirenmest and Details

Huirmrishia: $5 SRH =20 %R

Naremeitie Fresiire TS Rl = 10 b

Teeceived Bate T8 Augus 2074

8 Movembe

Culibratsn Date

i Proce Ik

method CI-ATMA by Coep

Primary Fhy

True Culibraiinm

Refervnee Standurd Model Serial Number Tracelle

Akt Fliiw Muter Chllitaratior 3 Lo fow 18801 0100040 Senaldyric 6 Aigist 20725

Alr Fliw: Meter Gilitrstar 3 51 o 011003 Semaidyne |
—
Temp: GT 11 Urcborm
I 1ra

Traceability |

Tlvis Cenificne is macenble 1 &1 Unjy isrogh Sensidvive AZLA Accredimtion No. 394101

Nnte

Calilration By : Approved By :

Bustte Disde ¢

wnaslupuAn

FIL 208 A53.01 Aew 04 lisue date |

-
Certificate No : 1
Rioquest No + Heg
Result of Cabibration : Witheot Adjustment
Tempersture Pressure STO U Error Uneeetsinty | MI'E
Hesult
it hlul {lmin) (i) (1/min) timing i}
| 10130 0oz [IRIY) 0002 0.3 1032 NA
| | 100130 0151 0.1 e 1005 Wik
e e e —
01, DM NA
1510 Lok e 0.508 41008 LRLTR] Lala WA
[[EI 1 i L1010 114 1,020 N'A
1007 440 1.70 (1] 004 NiA
2100 101,40 .02 2 AN '] NiA
- _"I-Il 11181 1 4H [N R NA
20 10172 | 4110 0,03 J NiA
2300 101 9% | S.001 | Amm | owor2 100 A
Nule ST - Srandand LUC ¢ Ukt Under Cilibeation

1003 kPa, Air

e i

Pies
an-.‘l. = Qr-\t e

* |ndieates non accre

MPE = Musimum Mérmisiible Erros {Sp

fied in Munyfaciurers Specifications)

wnansluemuAl
FA-TOR-AFRAO] Mew 04 issun date 1

Certifieaie No: 24-AFM-22

Reguest No ¢ Jleg-2034- 1952

Decixinn Rule for Statennts of Confirnsity

T = Upper fimit

Nomins

Liwar fimit

End wf Certificate

ana'l':'laimuqu

Eru FAR-AFNM-0T Hew.08 lsue date 17/6/24



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

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

Certificate of Calibration Certificate No. : 24P1370
Page: 10of2

Equipment : Aneroid Barometer
Makiifacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 111M8 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EMA2.065/2552

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity: (50 %15) %
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 mbar

Procedure used: The calibration was by direct method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as

a guidelines.

Condition of this result of calibration

1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew PP Signatory :
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[v/] Attapol Panurach

enaslummuR

TECHNOLOGY FROMOTION ASSOCIATION (THATLAND-JAPAN)
CORFORATE SERVICES 5: EQUIRIENT CALUIIRATION AND TESTING SERVICES

Certificate of Calibration Cérimeute Miy

Fage:

Enuipiment ;
Manufacturer:

Model

Senial No.

1D No.

Candition As-Received;
Recaived Dats

Calibration Date:

Referance:

Subinitted by:

Ambient Temparature:

1. Sukhurmat Ro

Relative Humidity
anng, Banghok 10

Procedure used:
on-and

Ay himidlity

Cerfificats No. Ouse Date

Calibrated by
Issue Date

Approved Signatory

I.Bﬂ?l’l'ﬂljm'l.lﬂl-l

B 0339073

CertNo.: 24P1370
Page: 20f 2

Without adijt Range : 720 mmHg to 770 mmHg
bsolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )
Increasing Pressure

Applied Pressure (mmHg) | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 | 774.19

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

Error (mmHg) 425 | 312 | 147 | o016 | 190 | 419

D ing Pressure

Applied Pressure (mmHg) | 774.19 | 761.85 | 749.40 | 738.00 | 726.53 | 715.75

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

Error (nmHg) -4.19 -1.85 0.60 2.00 3.47 4.25

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

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

-000-

enaslupIunu

Result of Calibration:

Funetion ity M
Referance Standard uuc Uncartainty

Temperature Humidlty Rsading Etrar of Measurement
RH) ' i (t%RH)

Standard uue Uncartainty
Temperaturo Raading Error of Measurament
"G
19,808
25.081
ann4as
40023

ilflgsies

-olo-

wnaslupuAn

a1210371
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Certificate of Calibruthon

Customer

hame LUNITED ANALYST AND ENGINEERING Certiffeate Na - 24-ACT-065
CONSULTANTCOLTD Hequest No © Rog-T024-1 002

Ailidress A1 S0l Ldomsuk 41, Sukhmy Bangehak, P

Bangkak 10260

Unit Under Calibration Details

Measurement item Acoustic Calibeaior Class i
Minulbeturer 4B Runge 98 B 1000 He
Muodel CALTT Instrime Llsed

Seral Numbaor

n LAEEFM 1132560

Calibrution Envirooment and Details

Temperature 2328°C)
Humidity 1340 4 20 %RRH )
Baorgmétrie Presumne {1013 £30,0 hPa §
Received Date B May 2024
Calitwation Date |7 My 212

Lecation of Calibration  © LAB | Acoustic

Calibratiom Procesfure In-hibuse methisd CF-ACT-02 hiwetd on [EC 60942:201 7 Eleciroacsustics - Sound caltheatbors
Reference Standurd Mudel Herlal Number Traceable Due Calibrution
ol € albestor SV 35N SRl EEI 3 May 2

THD Multimeter 5 NIMT

eid mational standurd, and to the

rEmenl by ree

Traceahiiity This ficute providues tricenhbil

realization of the international System of Linits (513

Note

The reparted uncertnmty ishosed sncertainty malipled by the Coverage Factor k=2, providing o level of confidence

nppriieately 95 %

Calibrated By : e Approved By
Mr. Noppadon  Luangarn e o
Serviee Calibration Engineer Calibration Engineer Supervisoer
Tasue Date = 17 May 2024

enanslumuR

FATEE-ACT-TZ v 02 b abedy BN

INNOVATIVE INSTRUMENT CAUIBRATION | AB

INNOVATIVE INSTRUNMENT COL1TD, HEAD OFFICE

ANSt National Accreaitation Bosrd
ACCREDITED

7135 MO0 13 501 SUNTINAKORN 1 TAMBON BANG KA.
him Bt e
AMPHOE BANG PHLT SAMUT PRAKAN PROVINGE 10530 THAILAND AR SN

TEL: (66}0-2116-5860-1 FAN: (66)0-2116-T 140 < = Avrén};gi\nn' ORY
Page 1af 2
Certificate of Calibration
Customer
Name © UNITED ANALYST AND ENGINEERING Certificate No : 24-ACT-077
CONSULTANT CO.LTD. Request No : Reg-2024-1138
Address + 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Hengkok 10260

Unit Under Calibration Details

Measurement item < Acoustic Calibrator Class : 1
Manufacturer : SVANTEK Range : 94, 114 dB/ 1000 Hz
Model :SV35A Instrument Status © Used

Serial Number 173246

n : UAE EFM.104/2561

Calibration Environment and Details

Temperature H(2342°C)
Humidity £ (50 =20 %RI )
Barometric Pressure < (1013 £10.0hPa)
Received Date : 23 May 2024
Calibration Date : 30 May 2024

Location of Calibration : LAB I Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Elcctroacoustics - Sound calibrators
Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEL 31 May 2024
THD Multimeter 2015 1047765 NIMT 16 January 2025

* This certificate providoes traceability of measurement to recognized national standard, and to the
realization of the intemational System of Units (SI).

Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %

Calibrated By : we Approved By : iin

Mr. Noppadon Luangart Mr. Pacit Mathavom

Serviee Calibration Engineer Calibration Engineer Supervisor

Issne Date = 30 May 2024

fesie lmnem‘laimuqu

FM-708-ACT-02 Rev 01 Issue date8/8/23

The results related only ta the item calibrated 5 ot b, without

ATV TSATIAME ST CALINRATION 1 AN

NI AT ) TT HEADHTE

TP ARURN |1 TAN

Certificate No - 24-ACT-65

Request No - Ry

Sound pressure level Calibrution Results @ Without Adisstment

Calibration Ramge Without Adjustment (dB) Adjustment (0B8] Uncertainty | Acceptamce St |
(i) Measured Desiated value Measured Devhuted value i =dH) Cluss 1 (=dB) |
04 di /000 He W w7 013 025 |

Frequency of Sound pressure level

Calibration Range Without Ad|ustment Adjustment Uncertainty | Acceptumee lmil
i Hit Mensinpeil (Hed | Devlated value | Messweed (Hz) | Deviated valise (=%) Class | {(=%)
G B 1000 He VN0 (] 0.0 0.7

Total Harmanic Distortivn plus Noise of Soumd pressire level (THINN Bk
Calibrution Range Without Adjustment Adjusiment Uneertninty | Acceptumer Umil
{Hz) Measured (%) Measured { %) Cluss 1 {2 %)
a4 4B L He LR * 040 2.5
Note :
Aaxkmuwimepermitied
Functinn
Lincertainty of measurement
Sumnd pressure level RS dB
Frey 5 .20

Todnd dissortion“nolse 30

End of Calibration

s EHRL0) crdy 1680 1R Gt

wenanslanuay

M POEACT-TE Rese 0L Iyvue dately 71

INNOVATIVE INSTRUMENT CATIBRATION | AR

INNOVATIVE INSTRUMENT COL LT HEAD OFFCE

7139 MO0 13501 SUNTINAKORN 11 TAMBON BANG KAEO,

I AW Bulunid Suangaus e ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (6610-2116-S800-1 FAN: (6610-2116-7140) o WA‘A‘C"‘ZB

Page 2of 2

Certilicate No - 24-ACT-077
Request No - Req2024-1138

Sound pressure level Calibration Results : Without Adjustment

Calibration Range Without Adj (dB) Adj (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (+dB) Class | (= dB)
94 dB / 1000 Hiz 93.83 -0.17 - - 0.13 0.25
114 dB 7 1000 He. 113.80 -0.20 - s 0.13 0.25

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) | Deviated value | Measured (1z) | Deviated value (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 @ - 0.01 0.70
114 dB / 1000 Hz 1000.00 0.00 - S 0.01 0.70
‘Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (* %) Class 1 (£ %)
94 dB/ 1000 Hz 0.09 - 0.40 25
114 dB / 1000 Hz 028 2 0.40 25

Note ©
Maximum-permitied
Function
Uncertainty of measurement
Sound pressure level 0.15dB
Frequency 0.20%
Total distortion+noise 0.50%

- Acceptance limit was 1EC60942:2017 Class 1
- The calibration results exclude the calibralor pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

.
T et e o e, T it sl et reodacd s vt st v o .nLanm:‘lumuqu

FM708-ACT-02 Rev.01 Issue date8/8/23
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Certificate of Calibration

Customer

Nume CUNITEDY ANALYST AND ENGINEERING Ueriifficate No - 24+-ACT-120
CONSULTANT COLLTD Riquest No - Req-2024-| K56

Address 81 Sei Udamsuk 41, Sukhamvil Road. Bangehak,

Prakanong, Bangkak 10260

Lnit Under Callbeation Detulls

Meusuremant ifem Aciusie Calfhrator s a

Munufseiurer LARSON DAVIS Range | 64 |14 4B ¢ Lo He
Muodel CALIS0 Inmresn S - Used

Serial Number 63

13] LAE HFM.049/2565

Calibration Environment and Details

Temgperature 12¥42°C)

Humidity 150+ 30 WRH |

Barameiric Pressure (1013 =10 i hfa )
Received Dote 26 Augus 2024
Chlebrueiom Duee 10 Sepiembor 2024
Lacanion of Culibration : LAB | Acoostic

Culibration Procedure - In-house method CP-ACT-02 based on 1EC 609422007 Elecimucsitivs - Saund calibrators

Refereace Standard Model Serinl Namber Traceable Dhae Calibration
Soundd Calibwator SV s 54 EEl 12 hine 2025
THL Multimieter 2005 1= el ~IMT |6 January 2028
Truovability This certificate providie bility of it § national standard. und (o the

realizanion of the imemanonal System of Units (511

Note
The repored uncenainty is bazed on standard uncertamnty mubtiplied by the Coverage Factor § =2, providing o level of

configence approximately 95 %

Calibrated By = e Approved By : min

Mr, Noppadon  Lunngan M Pacst Mathayvirn

Serviee Calitirntion Englocer Calibranior Engineer Supervisor

Tt Date ©

Thee revalis rebaiad andy 11 the b Ealibtiied. The oot il 190 S repessbiceed vasrpe o B, walvins rsienapprosat ol e h-mnﬂumuqu

FH-T08 ACT-I2 R 013 b claiee S0728

10 Seplember 2024

PR TIVE RS UL NT CALIHLAT N | AR
P ATV TR TS e 1|1 AR T

Sl ST AR 11 EARIIETS AN & AL

S ML SR AR

HAILAST

20V K] G DT T

Certiflente No - 24-ACT-120
Mequest No - R 2004- | B06

Diychudnn Rule Ioe Staremients of Canlormiiy

iy o . ¢ st w11 o i ning 1AC-GU IR0, G

wm

Al i R e praahil were Sl et St

D = P a1 1 T i e 4 oo i e upc s s vt o4 0355 i fhie T
¥l s nemmiratos il L i i e o s b kit o s, A AN b
it + i sy it i this el arcspasiney 4/ 4859 xrevagy sl were i de e i

Upper limit
Mamsarnd valie w | o T
85% mmanded uncedsinty —I s
. MNominal
Lawer [imit

End of Calibratiog

e ABRENSLIAIUAN

FRATOIACT-02 M 11 Lanien il 7628

The seuitn ersad waly 1 e braipd, Ths =ity

NN ATIVE INS THEMENT &

RTINS

WAV PSS VST €L TR WA

ALTRATINS | AR

AN I BN LT AR PRARAN P el
VL OO TAM | TN 3 =140
Pagn 10t
Certificate No - 14-AC
Request No ; Reg-2024-1896
Sound pressure level Calibyation Resolts : Without Adjustment
Calibration Range Wilheut Adljostneint (dilh ] Adm) [ Inty i lemit.
Kuwull
(dB) Messured Deviated value Meusureil Theviuted valur (=dl Class 2 { £ dB)
G4 dB /(000 He 93 46 -0 [INE] 040 Pauss
154 dB ¢ VNRD FEE ELa0a .04 [ BE] 040 Pass
Frequency of Sound pressure hevel
Calibrathon Range Without 1 Uncertainty | Aceeptance lmin o
il
(Hay Minsured (Hzh|  Devintod Measured (Hz) | ey iated (%) Claws 11 & %d
G4 dR ¢ L He uau 14 (i T - (i) J Fuss
114 dB 1000 He qa4.11 T - = (L] () Pass
rmiomic DHstortion plus Noise of Sound pressave level (THD=N
Calibration Range Without Adj j | int i lemil
Besaibi
() Muensured (%) Measured (Vo) {2 %) Clasy 2= %)
94 dB /10D He 0w E 44 (] Pass
P4 A i Hy n23 - 4 kR Pass
Note :
Mavimum-permitied
Function
Lneertainty of messurement
Sounid presvors level 34 dB
Freguency 120%
Total distertion-anise 100

Aitepanes tmiswe (CH0 01T Class |

Satudi-he el fbenioy pee

T calibraticn sl e Rule e sl i=ilione vulume onertion

™ iy e

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

e bonEISUAIUAN

AP AT R 5 Liaire dhah 0

SITHIPORN

associates

L
451-45H| firinthorn Rood, Sarghumr, Bongplud, Gongkis, 10700 Thailang bl -
Tod +B5 2433 8351 Emial : cafbrotion@sithiphom.com mu»'nn-un
Cert. No, : ACL24160

Pages @ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Maodel : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: Q0409023 / 185669/ 90468

1D No.: UAEEFM.O11/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
21 S0 UDOMSUK 4], SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

Location : b

Ambient Temperature : { 220:23°) o

Pressure : (1013 £3) kPa

Relative Humidity : (500 220 ) %

Received Date : i MAY 2024

Calibration Date : 04 -05 JUNE 2024

Date of Issue : 06 JUNE 2024

Calibrated by : Nuthakom Pistitpaisan
Approved by :

o Bl .

{  Thanakul Petchurai )

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

other thin in full, exeept with the prior writicn approval of the head of Calibation Laboratory.

wnasluemun




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

ABE4G11 Sirinthom Read, Bangbumiu, Banggiud, Bangkok, 10700 Thaliong

Tl, +6E 2433 B3 Ermia ! caiibration{sithiphomcom

SITHIPORN/

as5s

aclates

NAC-TISI-TS (T2
CALIBSATION 0351

SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

A51-4511 Sirntheen Rood, Bargburnng, Bongphd, Bangkok, 15700 Thalkand

Tl +68 2433 B33

Emall . colibraton@sariphoncom

SITHIPORN

assoclat

es

NSC-TIN-TIS 17025
CALNATION (1394

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. @ ACL24160

This equipmant was calibrated by follow on TEC-61672-3 {2013) Standard for sound level meter (SLM).
The SLM had wsts to Acoustical and Electrical signal tesrs of freg igghti

Standard Instruments.

Job No.  : VC6TACHOT1
Pages : 2ol
with Anechoic chamber and

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

Condition of this result of calibration :

|. Reference Standard Instnuments ;
Instrument Model Serial No,
Waveform Generator 332104 MY4B01TO76
Waveform Generutor 33511B MY32302742
Digital Multimerer 33461A MY53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 34461A MY 60024273
Programmable Attenuator MAT-1070 62100114
Caondenser Microphone 4180 2977900
Measuring Amplifier NA-4ZKAL 34560495

Cert, No, Due Date
EF-0005-24 05-FEB-25
EF-(007-24 05-FEB-25

EEL.BP 2140267  13-FEB-25
EEL.BP 2040267 15-FEB-25
EEL.BP 2240267 15-FEB-25
EF-0008-24 03-FEB-25
AA-1001-24 12-FEB-25
AA-SOD1-24 05-FEB-25

2, This result of calibration was found accurare as shown on date and place of calibention for this colibrated item only.

3. This certi is o the i

al:

1 system of unit

3,1 Mational Institute of Metrology ( Thailand),

3.2 Thatland Institute of Scientific and Teck

@ b (TISTR).

Cert. No. : ACL24160

Job No, @ VOBTACIITL
Pages @ 3ol
Summary of Measurement Result ;-
Uncertulnty | Muximum-permitied
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.z NiA
2. Self-genersted nolse 0.2 NiA
3. Acoustical signal tests of froq
125 He 03 i
100 He 0.3 6
BO00 He 0.3 0.7
4, Electrical sigml tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For>4 kHz w 10kHz 0.3 0.7
For > 10 kHi to 20 kiTe * Hi]
5, Frequency and lime welghtings e | kHz 02 0.2
6. Lot - term stability 01 0.1
7. Level bincarity on the reference level rmnge 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 0.3
10, Peak C sound level 02 0.35
11, Overload indication 02 0.25
12, High level stability 0.1 0.1

Lana}sm )

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

454511 Sinnthom Road, Bangbuniu, Bongslue, Bongket; 10700 Thalland
Tal.+8& 2433 8371 Emoil : cafibration@sithiphomeam

SITHIPORN,

assoclates

5

RSC-TIS-T18 17022
CALBRATION 0384

Cert. No. ACL24160
Job No. : VCETACHTL
Pages 4of8
Result of calibration :
1. Absolute sensitivity
Refi M | Acceptinie
Acoustic Signal Value Deviation Limit
{dB ) (dB ) (dB ) (dB )
93.9(93.94) 938 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB )
15.6

2.2 The microphone of the sound level meter was replaced by elecirical signal input deviee,

Frequency Measured valug
Weighting (dB)
A - weight 14.2
€ - weight 20.5
Flat 26.0

3. Acoustical signal tests of frequency weightings
Meter free-lield acoustic response a1 a level of 84 dB

Freguency Deviation from varivus frequency weighting response curve (dB)
(Hz) Flnt Coweight A-weight W?m
Limits
125 0.1 -0.1 <11 * 1.5
1006 0.0 0.0 0.0 + 1.0
B000 2.0 240 1l 5.0

Lﬂﬂg‘lﬁm _

Laﬂgrljw i

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

264511 Srintharm Road, Bongburneu, Bongphed, Bangikok, 10700 Thallond

Tol +58& 2433 B33]

Ernoil : ealilrotion@@Ethiphorneam

SITHIPORN
assocfates
NSC-TISLTIS 17025

4, Eleetrical signal tests of frequency weightings

Frequency Dreviation from various frequency weighting response curve (dB)
L Flat C-wiight A-weight Amwc
Limity
63 .1 L] -1 +2.0
125 0.0 L] -1 &1.5
250 0.0 0.0 -0 +].5
00 0.0 0.0 -1 +|.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0 0.0 10
4000 0.0 0.0 0 +3.0
BOOO 0.0 0.0 0.0 +5.0
5, Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Measured Deviated Acveptance
Frequency Value Value Value Limits
Weighting (dB ) (dB ) (dB ) { d )
A - weight 94.0 4.0 0.0 =02
- weight 4.0 4.0 0.0 0.2
Flat 94,0 94.0 0.0 £0.2
5.2 Time weighting st 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB ) (dB ) (dn)
Fast 04.0 940 0.0 +1{.1
Slow 04.0 94.0 0.0 =11
Leg 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptunce
Frequency st initial at final Value Limits
Weighting (dB } (dB } {dB ) (dB ) '
A - weight 4.0 94.0 0.0 1ona5lIAIvY
il ML'

Weighting network response with relative to | kilz.

Cert. No. + ACL24160
Job No.  : VOG7ACH0T]
Pages : SofB




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

46+45\1 Srinthom Road Bangbumiu, Bongpiud, Bangkek, 19700 T
Tal +8& 2433 8331 Emoi ! calibration@@athiphoemeam

hailand

SITHIPORN
associates
NSCTISRTIS 17625
CALNKATION 0334

7. Level finearity on the reference level range

Cert. No. : ACL24160
Job No. 1 VOGTACHOTL
Pages @ 6ol 8

Anticipated Measured Deviged Acceptanca
Value Value Value Limits
{di ) | dB ) (dB) (dB )
137.0 137.1 (] *1.1
136.0 136.1 0.1 1.1
135.0 135.1 0.1 1.1
134.0 134.1 0.1 1.1
133.0 133.0 00 41,1
132.0 132.0 o +11
131.0 131.0 0.0 21,1
129.0 129.1 0l & 1.1
124.0 124.0 0.0 +1.1
119.0 11 0l +1,1
114,40 1141 0l +1d
109.0 1091 0.1 +11
104.0 104.1 ol %1.]
99.0 99,1 0.1 #7.1
4.0 94.0 0.0 +1.1
54.0 89.0 0.0 =1,1
4.0 R0 0.0 =11
Ta0 749.0 040 1.1
74.0 740 0.0 = 1.1
69,0 9.0 [ X¢] 1.1
64.0 4.0 00 +1.1
59.0 9.0 0.0 + L1
54.0 .90 o8 * 1.0
49.0 49.0 (24 =11
44.0 44.0 [LXi] +11
390 9.0 0.0 + 1.1
4.0 34.0 [ + 11
300 0.0 0.0 =11
29.0 9.0 (ki + 1.1
250 28.1 ol +1.1
270 271 0l +14
26.0 26.2 02 =+1.1
250 352 0.2

+1.1 '
wnm-:w
) .
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CALIDRATION D¥34
Cert. No. ¢ ACL24160
Job No. 1 VOCATACOOT1
Pages : Bol8
11 Overload indication
Measured value ( dB ) Deviated Acceptance
Posifive Negalive Value Limits
one-half eyele | ane-half eycle (dB) (dB )
BS.6 0.5 -1 +L.§
12. High level stability
SLM Display | SLM Display Deévinted Acceplunce
Frequency at initial at finsl Value Limits
Weighting (dB) (dB} (dB) (dB)
A - weight 137.0 137.0 0.0 13
The reported uncertainty is based on a standard ltiplied by e factor & =2
or uny value following i iding a lavel of confidesce of Iy 95 %

End of Calibration Certifi

wnmsm
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Cert. No. : ACL24160

Job No. : VOATACHOT1
Pages : TofB
8. Level linearity including the level range control
Anticipated | Measured Deviatad Accepiance
Runge Value Value Value Limits
(di ) (dB ) (dB ) {dB )
Auto 94.0 G4.0 L +1.1
4. Toue burst response
Time Tone burst Anticipated Measured Deviated | Acceptance
duration, Th Cyele Value Valne Value Limits
Weighting (ms) (dB ) (dB ) (dB} (dB)
.23 1 1080 107.9 0.1 L.5;-5.0
Fast 2 ] 1170 117.0 .0 1.0;-25
200 200 134.0 134.0 0. +1.0
Sl 2 & 108.0 108.00 0.0 135;-5.0
200 8O0 127.6 127.6 0.0 +1.00
(.25 1 99.0 089 -1 1.5 ;5.0
SEL 2 & 10800 10800 0.0 L0;-2.5
200 B0 128.0 128.0 0.0 1.0
10 Peak C soun level
MNumber of cyele Anticipated Measured Deviated Acceplance
m Walue Value, Lepeak Value Limits
test signal (dB) (dn) (4R ) (dB)
Caontinyous 133.0 1330 0.0 .4
One 1364 1364 0.0 3,0
Number of eyele Anticipated | Measured Devinted | Acceptance
in Valuo Value Value Limits
test signal (dB ) (dB ) (dB) (dB )
Cantinuous 1330 133.0 0.0 +2.0
Positive half eyele 1354 135.1 0.3 220
Megative halt cyele 1354 135.1 -0.3 2.0
'
wnmwu
7; "
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Calibration Certificate

Equipment :
Manufacturer :
Model :

Seriul No.:

1D Na.:

Condition As Found :

Customer :

Location :

Ambient Temperature ;
Pressure @

Relative Humidity :

Received Date @
Calibration Date :
Date of lssue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NE-42 / Microphone UC-52 ¢ Presmplifier NH-24
DIOTOTES / 194538 / 14661

UAE EFM.ORG/2565

GO0

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
£1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT. BANGKOK 10260

THAILAND,
{ 23.0 23 ) C
(N3 £3 ) kPa
{ 50,0 %20 ) L
15 MAY 2024

06 - 07 JUNE 2024
07 JUNE 2024

Nathakom Pisuspaizan

7 o

{  Thonakol Petchurai )

This certificate s fssped in accordance with the requirements of ISOAEC | 7025 standard, may not be reproduced

other thun in full, except with the prior written approval of the head of Calibration Laborstory.
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Cert. No. : ACL24167

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

ABE-46)1 Siintharn Road, Banghurmn, Bongpiud, Bardgkoi. 700 Thallong
Tied, +66 2433 B3N Ermall : cofraticri@vithiphorn cam

SITHIPORN
CAlmAATH oM

Cert. No. : ACL24167

JobNo. + VOETACU090 JobNo. 1 VCETACO090
Pages t 2ol§ Pages : 3of8
Calibration Procedure : CP-AC-01
Summiry of Measurement Result ;-
Calibration Method :
This equipment was calibrated by follow on [EC-61672-3 (2013) Suandard for sound level meter (SL.M). Uncertalnty Maximum-permitted
The SLM had 1ests to Acoustical and Elecrrical signal tests of fregs ighting with Anechoic chumber and Parameter uncertulnty of
Standard Instruments, on measurement (dB)
For tests resufts of each items were made by observation of each Instraments displuy and also with SLM's display. 1, Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
Condition of this result of calibration : 1, ical signal tests of v weighti
1. Reference Standand Tnstruments © 125 Hz 0.3 0.6
Lustrument Mudel Serial No, Cert. No, Due Date 1000 Hz 03 0.6
Waveform Generutor 132104 MY48017076 EF-0009-24  0S-FEB-25 000 Hz 03 0.7
Waveform Generator 335118 MYs2302742 EF-0007-24  05-FEB-25 4. Eloctliabaigrial S O freaquincy ighiings
Digitsl Multimeser 33461A MY353220104 EEL.BP21/0267  13-FEB-25 For 10 He to 4 kHz 0.3 0.6
Diigital Multimeter 33461 MYS53220076 EEL.BP 2000267 15-FEB-15 For > 4 kHz to 10 kHz 0.3 07
Drigitul Multimeter 344618 MY6(KI24273 EEL.BP 22/0267  15-FEB-25 For = 10 kHz 1o 20 kiz N 1.0
Programmable Attenuator MA'I'-I.OTU 62100114 EF-0008-24 05-FEB-25 P ad Hime welghtirgs 1 kHE 02 02
Condenser Microphone 4180 2977900 AA-1001-24 12-FEB-25 —
Mesuring Adglifiee NA-ZKAI 34560405 AAG001-24  03-FEB-25 fulaag -tse labuliy o A
7. Level linearity on the reference level mnge 0.2 01
2, This result of calibration was found sccurate as shown on date and place of culibeation for this calibrated item only. 8. Level linearity inchuding the level range control s .
3, This certi = o the i I system of unit maintained ot : 9. Tone burst respanse 02 L
3.1 National Institute of Metrology ( Thailand), 10, Peak C mﬂ level 0.2 033
3.2 Thailand Institute of Scientific and Technological Research (TISTR). i Shrerions st - =
12. High level stubility 1 0.l
' '
Lana}j'm ) laﬂﬂ}jw_ _
. -
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
AASY) Siintrom Soad, Bangbur, Bngeiid fungkok, 10700 Tholane associates 4514511 Srinthern Fnas, Banglume, Bangpsd, Sangkes, 10700 Thalland a550¢ 5
507433 833 il calliraticnduithiphomcom ;TIJ:T:'U'; ;‘:’; Tol +66:2433 #3531 mail: collbrotios@sithiphar com ::ﬁ;ﬂ\?:::‘:ﬁ
Cert.No. :  ACL24167 CosNo-: AL
Job No, @ VOGTACHON Job Np. 1 VOGTACDH9
Pages 1018 Pages | Soff
4. Electrical signal tests of frequency welghtings
Result of eatibirution ;- Weighting network response with relasive to | kFz
1. Absolute sensitivity Frequency Deviation from various frequency weighting response curve (dB)
R s Nooa ke UHEY Flat Coweight | Aweight o oo
Limits
Acoustic Signal Value Deviation Limit o o ol o1 ET
L) (dB) {dp) (dB) 125 00 0o 0o 15
35 (93541 538 L 0 250 0.0 [T [T =15
500 0.0 0.1 0.0 +1.5
2. Self-generated noise 1000 0l 0.0 (.0 =1.0
2.1 Normal test 2000 00 0l Ll =20
Mensured Value 4000 01 0.1 01 3.0
(de) B000 0.1 0.1 0.1 5.0
14.8
5. Froquency and time weightings ut 1 kHz
2.2 The microphone of the sound level meter was reploced by electrical signal input device. 5.1 Frequency weightings ot | kHz
Frequency Measured volue — -
Anticipated Measured Deviated Accoplince
Weighting (dB) Frequency Value Value Vilue Limits
A - weight 108 Weighting (dB ) (dB ) (dB ) (dB )
C - weight 16,7 A - weight 940 9.0 00 =02
Fla 223 - weight 4.0 940 L] +0.2
Flat 4.0 4.0 0.0 +0.2
3. Acoustical signal tests of frequency welghtings
Meter free-field sooustic response at o level of 84 dB 3.2 Time weighting ut 1 kHz
Frauency Devistion from various frequency weighting response corve (48) _ Anticipated ensured Drevinted Acceptinee
(Hz) T . o *m‘.’l"‘“'-'-“ Vallue Vitlue Value Limits.
Flat Cweight A-weight Limits Weighting (dB ] (dB (dB) (dB )
o ol o o 13 Fast 94.0 94.0 0.0 0.1
1000 -1 0.1 0.1 210 Sl s Lo °'° il
5000 09 08 0.7 5.0 Lxa S e 2 )
6, Long - term stability
SLM Display | SLM Display | Devisted Accepiance
Frequency at initial e finnl Value Limity
. Weighting 1 dB ) (dB ) {dB ) ( dB } .
lenﬂyluw" A - weight 94.0 941 0.1 Li
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7. Level linearity on the reference level range
Anticipated Measured Devidted Acceptance
Value Vitlue Value Lirmits
(dB) (di ) (dB ) LdB§
137.0 137.0 i +1.1
1360 136.1 [13] + 1.1
135.0 1351 0.1 L)
154.0 134.1 [13) 11
133.0 133.0 0o + Ll
132.0 130 (0 & |
1310 131.0 A1) 1.1
129.0 A &L
124.0 0 Ean!
119.0 0l + 1.1
114.0 0.1 + 1}
1080 0.1 40,1
4.0 LA & |l
9.0 0.1 & 1.1
G40 0.0 # 1.1
B0 on +1.1
4.0 0.0 + 1,1
Tl 0.0 2.1
4.0 740 0o 1.1
9.0 69.0 0.0 1.1
6400 640 0.0 & 1.1
S50 30.0 0.0 £1.1
4.0 4.0 0.0
45,0 449.40 .0
440 40 0.0
390 39.0 0.0
340 34.0 0.0
3.0 29 =01
2040 89 .1
284 28.0 0.0
27.0 270 0.0
26.0 259 0.1
250 250 0.0

ey

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
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Cert. No, : ACL24167
Job No, = VOGTACO09)
Pages : Bol8
11, Overload indication
Measured value ( 4B ) Deviated Acceptapce
Positive MNepative Value Limits
one-half cyele | one-hall eyele (dB ) {dB )
89,6 893 ALl £1.5
12, High level stubility
SLM Display | SLM Display Devinted Agcepunee
Frequency ot initial at final Valtie Limits
Weighting (dB) (dB) (dB ) (dB )
A - weight 137.0 1370 0.0 0.3

The reported uncertamty is based on a standard uncerimmty multiplied by coverage factor & =2

or any value ing enleulati iding a lavel of d of approximately 95 %

End of Calibration Certificate

lﬂn%im

Cert, No, : ACL24167
Job No. : VOGTACODYD
Pages : TolB

%, Level linearity including the level range control

Anticipated Measured Devinted Acceptunce
Range Value Value Value Limits
(dB) (dB) (dB} (dB)
Ao 4.0 4.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated | Measured Devited | Acceptunce
duration, Th Cyele Value Value Value Limiits
Weighting {ms) (dB ) (dB) (dB ) (dB)
025 1 1080 1079 -0l L5 ¢-5.0
Fast 2 & 117.0 1169 0,1 1.0;-25
200 800 134.0 134.0 0.0 1.0
Shove 2 § 108.0 108.0 0.0 1.5;-50
200 B0 127.6 1276 0.0 +1.0
025 I 99.0 98.9 +0,1 15;-5.0
SEL i 8 108.0 108.0 0.0 10;-238
200 300 128.0 128.0 0.0 +1.0
1. Peak € sound level
Number of cycle Anticipaied Measured Devinted Accepance
in Value Value, Lepeak Value Limits
fest signnl (dB ) (dB ) (dB ) (dB)
Continwous 133.0 133.0 0.0 +3.0
O 136.4 136.2 0.2 +3.0
Number of cycle Anticipated Mensured Deviated Accepance
n Value Value Value Limits
test signol (dB ) [ dB ) L dB ) (di)
Continuous 133.0 133.0 0.0 +2.0
Positive half cyele 135.4 1352 -2 42,0
Megative hulf cyele 1354 135.2 0.2 2.0
SITHIPORN ASSOCIATES CO., LTD. SN
CALIBRATION LABORATORY SITHIPORN) ek
as1-4m) dinntmam fead Bongoumi, Songpiud, Bangkok, T700 Thatond ":’"m‘y T ity
RNTEPERT= ) £rmail: exfibirationgithiphortcomm CALiBRATIN T4

Cert. No. : ACL25018
Pagges :  lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model ; NL=~42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 00208876 / 157966 / B0321

1D No.: UAKEEFM.005/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

#1500 UDOMSUK 41, SUEKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260

THAILAND,
Location : -
Ambient Temperature : (230 +3) "¢
Pressure @ (1013 3 ) kPa
Relative Humidity : ( 500 +20 ) %
Received Date : 03 JANUARY 2025

Calibration Date :
Date of 1ssue :

Calibrated by :

Approved by :

3- 14 JANUARY 2025
15 JANUARY 2025

Nattukom Pisutpsisan

o mj.

{  Thanakul Petchurai

This cortificute is issued in wecordunce with the requirements of ISCVIEC 17025 standard, may not be reproduced
ather than in full, exceps with the prior written approval of the hesd of Calibration Laborasory,
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Calibration Procedure :

Calibration Method :

CP-AC-01

Cert. No. : ACL25018

This equipment wes calibrated by follow on IEC-61672-3 {201 3) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and Fleotrical signal tests o

Stondord Instruments,

Job No. 1 VOGRACHDS6
Pages : 208
ighting with Anechoic chamber and Refi

For tests results of each items were made by obsérvation of each Instruments display nnd also with SLM's display.

Condition of this result of calibration
I. Reference Stundard Instruments ©

Instrument

Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multirmeter
Digital Multimeter
Programmable Attenumior
Condenser Microphone
Meusuring Amplifier

Model Serial No, Cert, No, Due Dute
33210A MY4R017076 EF-0009-24 05-FEB-25
335118 MY352302742 EF-0007-24 05-FER-25
EEZLIEN MY 53220104 EEL.BP 21/0267 13-FEB-25
3M61A MY 53220076 EEL.BP 20:¢0267  |5-FEB-25
JA61A MYGO024273 EEL.BP 22/0267 15-FEB-2§
MAT-1070 62100114 EF-0008-24 U5-FEB-25
4180 2977900 AA-1001-24 |2-FEB-25
NA4IKAL 34560405 AA-301-24 05-FEB-25

L This result of calibration wis found neeurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is traceable 1o the intemational system of unit maintained at :

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

sonrliinzyny

SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No, : ACL2S018
Jub No, VOORACHIS6
Page dol8
Result of calibration :
1. Absolute senshtivity
‘Reference Messured Acoepance
Acoustic Signal Value Deevistion Limit
(B | (it ) (dB ) (dB )
03.9(93.94) 919 0o 2.3
2, Self-generated noise
2,1 Normal fest
Measured Value
(dB )
206

2.2 The micriophone of the sound level meter was replaced by eleotrical signul inp device.

Frequency Weighting

Weighting (i)

A= weight 163

C - weight 221
Flat 280

3, Acoustical signal tests of frequency weightings

Metes free-field acoustic respanse at o level of 84 dB

Frequency Deviation fiom various | tghting response curve (dB)
vz} Flat C-weight A-welght A:ofspl.mu:
Limit
125 0.4 (4 04 1.5
1000 0.1 1 0.1 + 1.0
HO00 LT LT LT =50

ond W

SITHIPORN)/

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25018

doli Mo, @ VOARACHIS6
Pages @ 3ol
Summary of Measurement Result ;.
Uneertainty Maximum-permitted
Parameter uneerininty of
(a8}
measurement (dB)
L. Absolute sensitivity 02 N/A
2, Self-generated noise 0.2 NiA
3. A ical signal tests of freg phiting
125 Hz 0.3 1.6
1000 Hz 0.3 0.6
000 He 0.3 (7
4. Electrical signal tests of freg fghtings
For 10 Hz to 4 kHz 0.3 (L6
For =4 kHz 1o 10 kHz 0.3 0.7
For> |0 kHz to 20 kHz 0.3 [EH]
5. Frequency and time welghtings o 1 kHz a2 02
6. Long - term stubility 0.1 0.1
7. Level linearity on the reference level range 02 0.3
8. Level linearity including the level range control 0z 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 02 035
11, Overload indication 0.2 0.25
12, High level stability 0.1 0.1

an};biw )

SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings
Weighting network response with rekative to | kHz

Cert, No. : ACL25018
Job No. : VCGBACOOSG

Pages : Sof®

Frequency Deviation from vanous frequency weighting responss curve (di)
{He} Flot C-weight A-woight Amwm
Limits
63 0.0 Liai 0.0 +20
125 0.0 [IX1} 0.0 1.5
250 0.0 0.0 0o 1.5
500 0.0 LiXE} 0.0 1.5
1000 04 LK1} 0.0 1.0
2000 0.0 0.0 0.0 2.0
A0 0.0 .0 0.0 +3.0
B 0.0 0.1 0.1 5.0
3. Frequency und time weightings at 1 kHx
5.1 Frequency weightings at | kHz
Amticipated Measured Deviated Acceptance
Frequency Walue Value Value Limits
Weighting (dB ) (dR) (dB) (dB )
A - weight 94.0 4.0 0.0 +0.2
C - weight 84.0 40 0.0 + 0.2
Flai 24.0 G40 0o +02
5.2 Time wetghting at | kHz
Anticipated | Measured | Deviated | Acceptunce
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB)
Fast 94.0 94,0 Lo +(L1
Slow Q4.0 S0 (L} =01
Leg 4.0 94.0 0.0 +0.1
. Long - term stability
SLM Display | SLM Display |  Devinted Acceptunce
Frequency at initial at final Value Limits
Weighting (dB) (dB) (d8) (dB) |,
A - weight 94.0 94,0 0.0 AT %% )
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CALIBRATION LABORATORY

Cert. No. : ACL25018

Job No. @ VOBSACDOS6
Pages @ 6of8
7. Level linearity on the reference level range
Anticipated Measured Devinted Acceplance
Value Value Value Limits
{dB ) (dB | (dR ) (dB )
137.0 137.0 0 1.1
13640 136.0 (.0 =1.1
135.0 135.0 (L0 +1.1
134.0 1340 0.0 1.l
133.0 133.0 0.0 1.1
1320 1320 0.0 1.1
1310 131.0 0.0 1.1
139.0 129.0 0.0 1.1
124.0 124.0 0.0 * 1.1
1180 118.0 (A1} & 1.1
114.0 1140 0.0 +1.1
109.0 108,40 0.0 1.1
104.0 1.0 0.0 1.1
990 9.0 0.0 + L1
S4.0 4.0 0.4 1,1
9.0 BoL.O 0.0 1,1
4.0 £4.0 0.0 +1,1
79.0 79.0 0.0 1.1
T4.0 74.0 0 11
&Y. 69.0 0.0 *1.1
4.0 B0 0.0 AR
59.0 39.0 0.0 1.1
4.0 34.0 00 &1.1
449.0 4.0 00 * 1.1
4.0 4.0 .0 a2t
39.4 390 0.0 +1.]
340 34.1 0.1 + 1.1
30.0 30.2 02 & 1.1
249.0 W2 02 * 1.1
28.0 8.2 0.2 +1.1
27.0 273 0.3 +1.1
26.0 264 0.4 + 1.1
25,0 255 0.5 1. .
saner gl
S IT H I P O R N ) SITHIPORN ASSOCIATES
associates g CALIBRATION LABORATORY
Cert. No. 1 ACLIS018
Job Now @ VOCGBACODSS
Pages : BofR
10, Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptonee
in Value Value, Lepenk Value Limits
testsignal (dB ) {dB ) (dB b (di)
Confi 130.0 130.0 0.0 3.0
One 1334 133.3 .1 3.0
Number of cyele Anticipated Measured Deviared Acceptnce
in Value WVialue Value Limits
Test signal (dB) (4B} (dB b (dB )
Conti 133.0 133.0 L1 =20
Pusitive half cycle 1354 1352 412 2.0
Nepative half eycle 1354 135.2 0.2 +2.0
11 Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-hulf eycle | one-half cycle {dB ) (dB )
B9.5 B9.6 0.1 +1.5
12. High level stability
SLM Dnsplay | SLM Display Devinted Agteplince
Frequency aut initinl at finel Value Limits
Weighting (dB ) (dR ) (dB) [dB)
A - weight 137.0 137.0 0.0 0.3

The reparted uncertainty is bused on o standard ancertainty multiplied by covernge factor & =2

af i y 95 %

 onei

or any vitlue foll 1z iz lavel of

End of Calibratlon Certificate
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Cert. No. : ACL25018

Job No, @ VOGBACDOSH
Pages : Tol§
M. Level linearity including the level range control
Anticipated Measurad Teviated Acceptance
Range WVialue Value Value Limits
[ dB ) (dB ] [di2 ) (dB )
130 4.0 94.0 (i =11
Anticiputed Measured Deviated Aceeptinee
Range Value Value Value Limits
(dB) (da) (dB) (4B}
130 29.0 29.1 0.1 41,1
9, Tone burst response
Time Tone burst Anticipated Measured Devinted Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (ds) Ldi ) (dB)
.25 I 108.0 10749 .1 13750
Fast 2 L] 11740 117.0 0.0 1.0;-2.5
200 #00 134.0 134.0 .0 =10
Slow p & T08.0 108.0 0.0 1.5:-5.0
200 F00 127.6 127.6 0.0
025 I 9.0 Y989 0.1
SEL i L] 1 GE.0 108.0 0.0
200 800 128.0 128.0 0.0

lﬂﬂw )
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systems

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to essure relisble operation and the accuracy of your results.

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agitent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation

Note: While non-current production A& instrument and or accessory models are not covered
specifically in this docurment it can be used as a basic reference,

For more information about Agilent Technologies services please visit our web site using the
following URL  hitpe/fwww.agilent com/en-us/services

Introduction

Customer Information

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

2 A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

3 Any pans, not Included in the Parts Lists section of this document, are not part of the
recammended Preventive Maintenance service, nor are they included in the price of this
service

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

Revisiar 10,00, Issued: Novernber 7021

& Agilent Techralogies. Inc. 2021 e i . .
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Instrumant Preventivie Maintenance Checklist
Instrument Maintenance

System Information

O Check this box if an instrument configuration report is attached instead of completing the
table

240 %5 8RS

_| Uwited E‘.m\as\_ avd Ewgieeesing onsultamt

List System Component Praduct Numbers L e

G osany W 36000
2

a

© Agient Technologes, Inc. 2021
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Instrumant Preventive Malntenance Checklist

Important Customer Web Links

» For more information about Agilent Technoiogies senices, please visit our website using the
following URL: hitpi//www.agilent.com/en-us/products/crossiab-Instrument-services/service-
repair

« Tosccess Aglent Uiniversity, visit https/fwww agilent.comierosslab/university/ to learn about
training options, which include onling, classroom and cnsite delivery
Atraining specialist can work directly with you to help determine your bast options.

» A useful Agitent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consurnables for new instrumants, and other valushle information,
Check out the Resource Page heres httpsy//www agilent. com/en-us/aglientresources

= Meed technical support, FAQs, supplies? - visit our Support Home page at
http:/ fwww agilent.comysearchy/support

s Getanswers. Share insights. Build connections:
Join the Agilent Community at hiips:/fcommunity.agllent com/welcome

Service Engineer's Responsibilities

= Contact the custorer and ensure that all necessary supplies are aveilabie before Lhe
preventive maintenance visit.

= Confirm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flaw chart, (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

« Only select those pages that relate to the systerm or module being serviced
«  Complete empty fields with the relevant information.
= Complete the relevant checkbaxes in the checklist using either a "™ or tick mark "v*

« Check "Section not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

s Complete the Preventive Maintenance service in the order of the tasks listed,
» Complete the Service Review section together with the customer

s Complete the fields for page numbers at the fuol of each selected page

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

»  Ask the customer to sign the Service Campletion section including the customesr's and your
sighature,

This information is subject to changs without notice.

Revision 10 00, Issued Novernbet
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Instrument Preventive Maintenance Checklist

O Agilent A4 safe operation flow chart inspections (to determine if the PM can be performed).

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

Ei Discuss any specific issues with the custormer before starting.

O For HF application systems, if standard sample intraduction system was not installed, ask
the customer to installit. W%

O Review the instrument logbook for recorded probfems and comments
Ef Save instrument control settings befare starting the procedure,
@ performa qeneral ingpection of the systern for cleanliness.

Check for proper installation of parts, assemblles, sensors etc.

o check system for required instaliation of cornponents, settings as defined by current
Service Notes

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

d Use SVD to perform a Full Wavelength Sean for Cu HCL - *As found test_1"
E’ Perform a Basic Cu ABS test - "As found test_2°

Print the Details page or screen captures of the test resuits and attach to the end of this
checklist

Rdsion: 10,00, Issced November 2021
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Instrument Prevantive Maintenance Ch

Preventive Maintenance Proc

aures

FLAME SYSTEM section
Q s=ction not applicabie
Electronic components

d Review and confirm instrument configuration data in SVD
[fl Confirm power supply voltages using the SVD Power Supply diagnostic.
d For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diggrostic,
Eﬁ Check the bumer adjuster corrols for complete and free movement. I the burner adjuster
needs lubrication, use Molykote 321 ar mineral-based molybdznum disulphide grease.
Ej Run SVD tests to exercise all motor drives over the full range of their travel:
Monochromator drive
Slit drive
" Lamp selector
O ABA
Optics components
d Check that extemal optical surfaces are clean — Clean or replace as required
& UsesvDand perform Mono Wavelength Comection.
B wse svD and perform Sit Calibration,
] Use 8VD and perform Grating Squareness Diagnostic.
@ UsesvDand perform Zero Order Offset/Mono Correction.
Ej Use SVD and perfarm Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise custormer if lamps are showing emission degradation due
o age.

Check that the signal energy of the D2 and HC lamps track properly. Advise custamer if
their D2 lamp is showing emission degradation due to age,

Fevimion’ 10.00, lssosd. Nen er 2021

@ Agllent Technclogs
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Instrumient Preventive Maintenance Chacklist

FURNACE SYSTEM section

é Section not appiicable

O Review and confirm instrument configuration data in VD

3 confirm power supply voltages using the SVD Power Supply diagnostic.

O Run 8VD tests to exercise &l motor drives over the full range of their travel:
O Monochromator drive
O Slit drive
O Lamp selector

O Check that external optical surfaces are clean — Clean or replace as required.

0 Use 8VD and perform Mono Wavelength Comrection.

O Use 2D and parform Siit Calibration,

O use 5vD and perform Grating Squareness Diagnostic.

O Use 5YD and parform Zero Order Offset/Mano Cormection,

QO use 5vD and perform Wavelength Repeatability.

a Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
toage.

O Inspect the GTA workhead gas hoses and cannections for leaks:
0 Pressure test for gas leaks

0 1 the cooler system |s accessible (stand-alone) check for correct operation and
coclant/water level — this includes any temperature and pressure settings plus filter
cleaning (air flow and water).

Q Inspect the GTA workhead water hoses and connections for leaks

O check all graphite components and regiace if necessary.
Riedaion. 1000 lssusd. Noveriber 2021
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Sample Introduction and Atornization

E‘ Inspect the burner interlock plate 1o ensure that the interlock pin is secure and correct far
the burner type.

Instrument Preventive Maintenance Chacklist

Ei Clean the burner slot with a clean white card

Ef Check the uniformity of the slot width

Ei Clean the burner if required.

IZf Change the burner oering.

ﬁ Clegn the nebulizer, spray chamber and liquid trap.

& cha nge all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure refiefl Bung releases readily

Iﬁ Change oerings on the Tuel and oxidant delivery barbs

IZi Leave the liquid trap EMPTY and verify the flame will not ignite in this state.

Ef Refill liquid trap and check that overfill drains freely imto the drain/waste tube,

d Check the drain/waste tube for good drainage, 1t should nat have tight bends, kinks or loops
and the lower end must be- above the lguid level In the waste vessel

Check and clean the igniter electrode

Zi Pressure test for leaks

Ef Leak test gasbox internal components and connections

d Check safety interlock status and operation using the SVI interfock monitaring diagnostic.

Analytical performance for Flame systems

@ igrite a flame

ﬁ Check that you can adjust the nebulizer uptake rate from 4 to 6.5 ml per minute

E‘ Optimize the instrument ready to perform Cu sensitivity test

' Create a manual method to perform a Basic Cu ABS test - 'Final Performance Testing*

Runa PM completed sensithvity test for a 5 pprm copper sample and record the results in
the A4 PM Performance test results and measurements table.

FRevigior: W00, Issued: i er 20021
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Instrument Preventive Maintenance Checkdist

0 Tube
O Electrodes
O Shroud
O check and clean the end windows on the workhead

O Check safety interlock operation,

Analytical performance for Furnace systems

a ‘Optimize the instrument ready to perform Cu sensitivity test,

QO Run the sansitivity test for a 25 ppb copper sampte and record the results in the results
tabile,

PSD autosampler accessory for Furnace systems

m Section NOT Applicable
0 check condition of the PSD caplllary — replace if necessary

O check condition and operation of PSD syringe - ensure it does not have air locks and
bubbles.

=] Change P5D rinse bottle o-ring
0 check and clean the rinse vessel

O Check the drain tube for goed drainege. It should nat have tight bends, kinks or loops and
the lewer end must be sbove the liquid level in the waste vessel.

0 Ensure that the waste vessel is suitable for use with the furnace SYSTEm.
S lei jucti (SIPS)
Q{ Section NOT Applicable
=] Re-torque screws securing the hubs, presser arms and pump rotors
Q) adjust each roller so that it rotates freely.
0 wige clean the pump ratar rollers and pump bands with a dey clean clath
0 Ensure that the presser arms and the surfaces nesr the pump are free from dirt and spills.

O Remove the purmp module rear cover and check for the incursion of liguids and any signs of
COFTOSion.

Q Re-torgue the nuts that fasten the motor mounting plates to the chassis,
O Check clips securing the diluents holder and replace if necessary.
O pisconnect, clean T-piece, and reassermble the tubing using the following steps.

bar

RAsdsion 10.00, Esus

 Agikent Technclages, Inc. 2121
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Instrument Preventive Maintenance Checklist

{Femm lnsight o Dutoone

0O Remove the T-plece by disconnecting the pumg tubes, the pump bands and all ather tubing.

0 Place the T-piece in an ultrasanic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 510 minutes.

0 Wash the T-pisce under a tap with a strong flow of water.

Q1 Rinse with distilied water through il of the inlets in the reverse direction to normal sample
flowr.

O Reassemble,

Sample preparation syster (SPS 4) accessory

E‘f Section NOT Applicable
The Agilent 8PS 4 autosampler is designed 1o need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autcsampler
O Cleaning the apill tray, rack location mat, end frames and chassis accessories with a damp
soft cloth and diluted mild detergent.
QO Cleaning the autosarmpler cover panels with domestic window cleaner,

O Checking the X- axis and Z- axis drive belts for cracks; splits, damaged teath, excessive
fraying, color changes or degradation from fumes.

O Check the X- axis, Theta- axis and Z- sxis FFC cables for cracks, incorrect positioning,
damaged edge or demaged connectors.

NOTE: The autosampler requires no extra lubrication throughout its lifetime.
For further details refer {o the SPS 4 service manual GB410-90050.

& section NOT Appiicatie

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and belt tension,

O Check belt tensions - adjust if required

O Check the lubrication pad for single x-axis shaft, If pad is dry or customer has otiserved any
vibration or erratic movernents of the x-axis carriage, add 1 mL of Dow Coming 200 ® Fluid,
200 CS into the well.

QO check the auto-sampler abifity to find twbe positions - Calibrate if required,

O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or & mild detergent. Bo not use organic solvents or sbrasive
cleaning agents

Rapviion= 1000, Issued Noverrber 2027
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Instrument Preventive Maintenance Checklist

Signature Page

Service Review

IZ” Attach avallable seports/printouts of all tests to this documentation.

Ef Record the Preventive Maintenance service activity In the custorner's recards/loghook.
d Up instrument m
d Affix the PM sticker to the system or instrurment loghook based on the customer's request.

COUNLErs as appropriate

Ef Complete the Service Engineer Comments section if there are additional comments,
d Review this service, parts replaced, and test results obtained with the customer.
If the instrurnent firmware was updated, record the details of the change in the Service
Engineer's Comments box ar if necessary, in the customer's I0) records,

Test Results

Flame optics AMT Galn test

For copper l 3248 nm, 4 mA, 0,5 nm st widih <56% | 497
Flame test with & sample

Air facetylena, mixng paddie removed Abs value = 0.5 0.559%
Air facetylena, mixing paddle installed. 10 replicates %RSD <10 0.7 f
Deuteriurm fumace optics PMT Gain test

For copper 8l 3248 nm, & ma, 0.5 nm slit width =55% -
Deuterium furnace performance test with 25 pph copper sample (324.8 nm)

Precision %ASD =40% -
Absvaiue %018 -
Zeeman fumace analytical performance 25 ppb copper sample (3274 nm)

Pracision %RSD 54.0% -
Abs veie =010 -
MER% =70% -

Rrvision: 1000, Issind Novernber 2021 ¢
£ Agiiant Techraloges, e 2027 -:{:ii— Anilant
wenenslumuRy

Instrurment Preventive Maintenance Checklist

O Section NOT Applicable

O inspect VGA gas supply hose.

=] Inspect/replace VGA pump tubing.

O Check low gas pressure interlock setting— adjust if required

O Check precision orifice gas Now setting — sdjust if required.

O Check gas requlator pressure to 46 psi (325 kPa) — adjust if required.

Q Clesn the exterior surfaces of the accessory with soft lint free cloth. This cioth can be
dempened with warm water or a méld detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

E‘I Section NOT Applicable
O check the condition of the power cable,

O Clean the exterior surfaces of the acoessory with soft lint free cioth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents,

Restore System

O (fyou have altered the custarmer's instrumentation during the course of PM, restore to the
ariginal status to allow the custormer to conduct their normal activities (e.g., reload the
custormer’s method.)

Guidance

IF the PM service is performed prior 1o a gualification service, then use the qualification procedure
as a guide for final instrument sal up and checkout.

Ranision: 10.00, Issued: Hoverrbar 2021

& Agilert Technologes. Ing. 2021
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Agilent
CTUSSI-ab Instrument Preventive Maintenance Checklist

Freee smagt 1 Devore.

Ad consumable and parts list table

Test Solution — Cu Gppen -

solution 6610025100 50 55740 240 280 P eupplied c an
Test Solution - Blank=olutian | 5190-7007 50 55740 240 280 P supplied Common
Cepper, 1000 ugdrml, 10Cmi 5190-9279 5055 140 240 280 b Comman
Kit, Mk 7 O-rings, aquenus, i

complete st 9910093400 50 55140240 280 P sipplied Flame
Crganic Kit 2010003500 50 55140240280 P eupplied Flama
‘Wire Nebulizes Cleaning 9910024700 50 55140 240 280 consumalile Flame
Tubing-Capillary S1d Nebs 9o10024800 50 55 740 240 280 consumable Flema
Capillary Tube Hivac MNab (3)

P ot ) 9aTO044000 50 55740 240 280 consumable Flaria
Glass impact beatls (5/pk) 9910075700 | 5055 140 240 280 gonsumable Flame
Teflan impacs beads (5ip&): 2

{orgarics ook 9910053300 [ 5055140240280 | consumable |
Burner cleaning stip (100/pk) | 9910053500 5055740 240 280 consumabie Flame
Window UV silica — round i

{right side) 2070082600 5055 140 240 280 P supplied c
Whndow UV silica — "

rectanguler (12 3ide) 2010082500 50 55 140 240 280 P suppliad o

Pad adhesive window (round) | 4970073700 5055 740 240 280 1t supplied Comman
Pad adhesive window

e far) 4910072500 5055140 240 280 PM suppled o
Electrade k1 {1 pr} (D2) GII0003400 | GTAT20 P suppiied | Fumnace
Shroud {D2) 6310003500 GTAYZ0 P supplied Furnace
Zeeman alectrode kil (1 pr) 63710003500 GTATZ0 PM suppiied Furnacs
Zeeman shroud 6370003600 | GTAT20 P supplied Fumace
Dering PE0 rinse bottle 6910025900 P5D120 PM supplisd Fumace

* For engineers who only service A4 instruments 5190-8279 can be used as a cheaper
alternative for 6610030100,

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer,

Revigion: 10.00, issued November 2021

© Aggent Technalogies, ine 2021 & .
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Service Engineer Comments {optional)

SVD Results Report

e
AT

VA

EEForti0g  Disgistl StarTime: 113072025 9 TEAN
Customer; UAE

Address: Sof Udamsuk 41, Sukhirvi R
Bangkok

Configuration:

Serfal Number: MY13150001

= Truw

Zeeman Present: False

Turret Type
Instrument Model: Vasan AAT402401280  Number Of Lamps:
Fiame Instrumeant: True

Mano Type
Gaslkox Type

Diagnostigend Tie:t
Service Engineer: Kanyakorn 5.
Contact Details: 02637636341

AN

+ Automatic
4

: Automatic
+ "Y' Gas Box

Auto Burner Adjuster: False

Internal Zeeman; Foles Mains Frequency: 50
Tnternal UltrAA; Firrware Version: 2,11
Trnihle Beam Photemultiplier Type: Normal(900nm)
PWE Version: 45
02 Run Hours: 53396500
langth G - 0143 D2 Seriai Mumber: not sst |
D2 Install Date: 11111970

Service Completion

Service reqg

agllent signature

Total number of pages & this docament

Upzer Limit:
51.00

Lowers Limit:
4300

strumber _GOOR S 4143

Ranuakotn 8 -

A

Averaging Perjod: 300

Catapoint Count: 20

~ge Freguency:
50.00

Date service completed _30_‘53"‘_}:".33« =

%

Customer sgrature _‘QMA_'- > W‘

lenasluAuRy

Highest Measured Frequency:
50.00

Lowest Measured Frequency:
50.00

Result: m

. Agilent

Power Suj;;
Averaging Peried: 30.0
n'apoint Count: 20
Lower Liny Actual (V) Upper Limit (V) Resuit:
12,00V Rail 10.80 1212 13.20
12,00V Rall 4320 1180 -10.80
S04 5.50 = Passed
220,00 341.00 m
Report Gencraled AL 1EIM0IS 947:3% A4 ] SV Reaults Rapon

wnenslumuRy

Fieno Correction: 0770

L2 Triginal Intensity: 1.000

Fiame Haurs: 32011834 L2 Last Intensity: 475.000

Repevt Genorated Af: LV2025 8

1 svnﬁnauuﬁhpwrm

enaslumun

¥
Beam Bala:

Peak Selected: 324.80

Lamp Alignment:

Lamp Type: Capper
Lamp Sochet Used: 3

U Lamp Screw

Sample Pank: %

_ i
|

W Lamp Screw Resull: SsEEEGT)

s
~mn Eleriontis): Copper
ot P |14
1 A): 400
LW n) s
s m): 324.80
| S
L Upper Limit (nm) Result:
Z50Ci. at0

ot B 32518

Second Crdfar L Ths 751 £A.57

3 SVD Resulls Report m
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Waveleng

Repor Generated Ar: 1412025 8

Lamp Turrent{mAj: 4

=

athinm): 0.2
5lit Height: Normal

324825 Upper Limitinm)
Drvnend)

124823
rnla d: 324823

Seonple 6 224819

Snraple 8 324 E19
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PinAAcle 900F Preventive Maintenance (PM)

Company Name: United Analyst and Engineering Consultant Co., LTD.
Adoreey: 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
;Instrumem Loczhml:
Serial Number: PFBS20031902 PM Number: 1of2
Chetomer Nev K. Yainda Telephune 0955580049
(if applicable): Number:
Customer Support K Chavani Service Order
v an WO-03126047
Engineer Name: i Number:
Next PM Due
Date PM Performed: 29-Apr-2025 _ 29-0ct-2025
(DD-MMM-YYYY) Date:
[DO-MMM- YY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkinElmer"

Scope

The purpase of this P isto ensure the continued functionafty of the PinsAcle 300F by inspecting and
replacing any worn or damaged parts, This service should enly be parformed by a tralned representative of
PerkinElmer.

The customer shouwld save thelr method bafere the PM begins.

General Instructions:

The customer must provide the engineer
starting the PM.

Always check with the customer before making any changes that may affect the customer's analysis or cabbration,
Incuding 3 current back-up of system saftware and/or data files

The completed document should e signed by an authorized PerkinElmer and customer rearesentative and left with
the customer.

Update the PM sticker and Instrument logbaak a5 required

data to

feCERT ing t prioe 1o

Copyright Informatian

This document contains progrietary mformation that & protected by copyright. All rights are resarvec,

Mo part of this publicatian may be duced In ary foem what or translated into any language without the
prior, written permésion of PerkinElmer, Inc.

Copyright © 2013 PerkinElmer, inc.

Trademarks

Registered names, trademarks, ete. wsed in this document, even when not specifically marked as such, are protected
by law. PeckinElmer is & registerad trademark of PerkinElmer, inc. Al other trademarks and registered trademarks
not owned by Perkin€imar, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in Bs terms and conditions of sale, PerkinElmer makes no Warsanty of ary kind
with regard to this document, inchuding, but not limited to, the implied warrantias of marchantability and
fitness for & particular purpose.

PerkinElmer shall not be Sable for incidental or consequential damages in connection with the furnishing or use of
this documant.
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Component List

Component /[ Specific Model Serial # Configuration Notes
PinAACIe900F PFBS20031902 Syngistix V4.0.1.1935
FIASTOD 100524040507
Parts Lists
Parts Included with the PM
Part Number (if
Description anti
applicable) il Spamity
BOSD16%6 Fan Filters 2
NILE0156 O-Ring Kits for Sampling Intraduction | Stalnless Steets Nebulizer] /A
N3180157 O-Ring Kits for Sampling Introduction | Plastic Nebulizer) 1
NB301T14 Replacement Acetylene Filter Cartridge 1
THOO1022 Replacement Alr Filter Cartridge 1

Additlonal Reagents and Standards Required for PM

Part Number Expired Date
#
(If applicable) Presctietion Qpality Bachiflo [
NS300183 1000 mg/L Copper Standard AR 27-39CUY1 MNaov 2025
and {ard! d for PM (Customer Support Solution)
Part Number (if Descrinth Expiration
applicable) Qpantity BUEHTES Date jmmjr
A DI Water 250 ml. AR AR
A 0.5% HND; 250 mi. AR AR
‘Pim\A:Je SO0 Preventive Maintenance Report (PM) Page2of 7
wnas limuau
Procedure Checklist
Use [} hose steps in thy that have b
1. General:

¥l Review the instrument performance with the customer and document any recent
problems.

¥ Inspect the customer lag bock and make any appropriate PM enitrles,
¥ Perfarm general inspection of system for cleanliness,
2. PCInstrument Software:
4] Software user files/ archived, packed, and/or deleted as needed,

3. Mechanical:

¥l Inspect and clean all fans and fifters. Replace filters if necessary

Fl Inspect all gas lines for leaks and/or wear. Replace if needed.

¥ Clean exterior of the instrument.

¥ Inspect the burner head, burner chamber, and nebulizer. Clean If neaded as stated in the
Hardware Guide.

¥ Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if eut of specification

¥ Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary,

¥ Cheek the drain system for signs of wear. Replace warn or damaged parts.

L] Wisually check for proper flame conditions when igniting the Air-CZHZ and N20-C2H2 flames
iif applicable).

4. Electrical:

¥ Inspect PC hoards. Clean if necessary.

L4} ‘Carefully check all internal and external cable connections.

¥l Check instrument firmware revisions upgrade to current tevels {if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

4} Inspect: the sample windows, if needed,
Inspect optics. Clean or replace if necessary,

6. Gasses:

¥ Verify that the Gasses suppliad to the instrument are within the pressure and purity
specifications found in the PinAAcie 300 Series Pre-instaliation Chacklist SOB.
¥ Werify that the acetylene filber and air filter element is dry. Replace if necessary.

| Pinatclc 900F Preveative Maintenanee Report (PM) Pagedof 7 |
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Additional Tools Required for PM

{;’;:m Deseription Quantity Serlal #
MN1013000 0.24 Neutral density filter 1 1010089015
N1013002 1.04 Neutral density filter 1 1010089015
03030997 System 2 EDL Driver 1 03030997
MN3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 D60415-030180
N3050102 Ba Lumina HCL 1 061219-020041
M3050135 K Lumina HCL 1 030818010130
MN3050152 Ni Lumina HCL 1 052712-020020

!l’md\i\v]: GOOF Preventive Mainlenance Report (PM) Page 3of 7 I
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7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fall
Flama Sansor AlrfCH; Flame correctly shuts down Active Passed
Drain Sensor AirfC,H, Flame correctly shuts down | Active Passad
Nebulizer Sensor AirfCzH; Flame correctly shuts down | Active Passed
C:H; Pressire Sensor AlrfCH,; Flame correctly shuts down | Active Passed
Bir Pressure Sensar BirfC,H; Flame correctly shuts down | Active Passed
Bumer HeadSensor | SreeE oL Ore e e | Active Passed

8. After PM Performance tests:

8.1 Detector Linearity with Barium

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

Cestificate Value
Parameter Specification 315536 nm [Abs.] Test Results Pass/Fail
1.0 ND Filter + 5% from Cert. 0.9668 0.9E78 Passed
0.2 A ND Filter +5% from Cart. 01953 01876 Passed

8.2 Baseline Noise ot 1.0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive netse.

Parameter Specification Results Pass/Fall
Standard Deviation #0010 0.0005 Passed
8.3 AA Baseline Noise with Copper

Description: Check basaline noise,

Parameter Specification Results Pass Fail
Standard Desiation 2000y 0.0001 Passed
| Pinacie 900F Preventive Maintenance Repart (P) Pagesaf7 |
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8.4 D; Background Compensation with Copper

D iption: Verifies the i ability to o for
Parameter Specification Results Pass/Fail
Standard Ceviation 000 0.009 Passed

8.5 AA-BG Baseline Noise with Copper

Description: Ensures that background correction

does not produce excessive noisa.

Results

Pass/Fail

Standard Deviation £0.005

0.000%

Passed

5.6 AA-BG Boseline Noise with Arsenic

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

wavelength,
Results Pass/Fail
Standard Deviaticn £0.008 0.0004 Passed
8.7 Flame Sensitivity
Description: Instrument Sensithity checked against Copper standard,
Standard Copper Results [Abs.] Pass/Faill
5 mg/L Sensitivity 55 Neb (If applicabla) > 0,250 Abs, A Nat Applicable
2 ma/L Sensitivity 5 Nab {if applicabic} BRI HiR Passed
10. Review:
P Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.
¥ Discuss recommended customer supplied materials to have on hand.
¥l istach PM sticker.
| Pentcle 900F Preventive Maintenance Repart (Ph) Page 6 af 7 |
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ParkinEimer Selanific {Thailand} Ca., Lid,
250 oi Soamijs 4
Khwang Barghapi, Khat Huay Kwang

Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PindAcle S00F have
been completed.

This PinAAcle 900F Passes ¥ Fails (1 the preventive maintenance.
Review of Preventive Maintenance:

Cheigmen k
1 Customer m’r{a’w o\
[

Date:

29 Apr 2025
(BOMMI Y]
Date:

29 Apr 2026
D0 AR Y]

| Pintticlc 500F Preventive Mainteramce Repart (PM) Page70f7 |
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Atomic Absorption/FIAS 100/400 Preventive Maintenance (PM)
Company Name: United Analyst and Engineering Consultant Co., LTD.
!Immm"!: 41 Sukumvhit Rd., Phra Khanong, Bangkok 10260
Room Number: Lab
Asset Number Customer 3
(it applicable): 2 of 2W miD: | Yanida
Service Enginéer ¢ Chayanan Service Order |\0.03051971
' : Next PM Due
mmﬁ:?—mn o 29-Apr-2025 Date: 29-Oct-2025
(DD-MMM-YYYY)
Part F Date i )
08370005 c January 2013 PerkinElmer’
Scope
The purpess of this PM is to ensure the i ionality of the Atomic
100/400 by inspecting and replacing any worn or damaged parts. This service should only ba
by a trained

The customer should save lheir method before the PM begins,

General Instructions;

Always check with the customer before making any changes that may affect the customer's
analysls or caliration.

The completed document should be signed by an i Parki and
representative and leff with the customer,

Update the PM sticker and instrument logbeok as required.

Copyright Information
This

contains proprigtary i ion that is p by i All rights are

reserved,
Mo part of this publication may be reproduced In any form whatsoever or translated into any
language without the peios, written p of PerkinElmer, Inc. pyrigl 2013
PerkinElmer, Inc.
Trademarks
Registered names, trademarks, etc. used In this. docmm aven when nol speu‘hcally marked as
such, are p i by baw. F isa af P Ine. All cther

and ragi not owmed by Perki Inc. or it idiaries that are

depicted hersin are the property of their respective awnsrs.

Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no
warranty of any kind with regard to this document, including, but not limited to, the
Implled warranties of morcmnubﬂny and mnoaa fora parue.um purpooe.

PerkinElmer shall not be fiable for inci fion wilh the
furnishing or use of this document,

[(Eiimic Absorption FIAS 1001400 Preventive Mainiensnce Page Lof6_|
wnas limuau
Procedure Checklist

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

1. General:
Review the instrument parformanca with the customer and document any
recent problems.

Is the Working Envi it A ? If not, d it

[ Visual Damage (it yes, describe)

Check incoming AC line voltage for proper levels and grounding.

erify Voltage switch on back of instrument Is correct

‘erform general inspection of system for cleanliness. Clean if needed.
Gas supply cylinders secured, lines leak checked and argon or nitrogen
supply pressure verified (45 — 58 psi).

Inspect the customer log book and make any appropriate PM entries.

an checked and filter cleaned

Heating mantle or Universal Cell Holder checked

2. Instrument components

Mon-return valve checked/repairedireplaced if needed (B019 8111), Clean
the valve if there is any liquid in it. Replace the rubber sleeve (B013 5123)
it it is worn, Check the flow meter for any signs of fluid in it, Clean the flow
meter if needed.

[¥] Verify ition of pump ¢ dj it levers (BOSO 7794 - look for
cracks or problems with the springs), pump rollers (B300 0251 check for
wear), and thumb screws (BOS0 7796).

Cheack the Multiport valve far proper switching, flow, and insure there are
no leaks. Clean valve parts and replace o-rings if needed (large o-ring:
BOS0 1250, small o-ring: BOD4 5095). Use a squirt bottie & fishing line to
try to dislodge clogs.

Firmware Version checked. Lalest is 2.20,

3. lll‘xmn&hpamtlnn Assembly & Pump Tubing:

Filterfmembrane checked {BOS0 8306)

Condition of the pump tubing (replace if nacessary), correct pump tubing
for the solutions being run. Make sure the correct magazines are being
used. BOS0 7791 for 0.13 — 1.80 mm tubing; BOS0 7792 for 1.60 — 3.18

mm tubing.
Atomic Absorpt AS 100400 Preventive Maintenance Page 3 of 6 ‘
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Component List

Component / Firmware
Specific Model Serial # Version Configuration Notes
FIAS100 100524040501 || 2.20 Syngistix V4.0.1.1935
Parts Lists
Parts Included with the PM
Part Number Expiration
it Description Guantity | BetehLot | o
licable (MMYY)
B0S0 2706 Fan Filter 1 N/A NIA
Additional Tools Required for PM
Part Number Calibration
(i Description Quantity | Serial # Due Date
| applicable) )
NIA Digital Volt Meter 1 NIA NIA
Additional R and Required for PM
Part Number Expiration
it Description Quantity 9"";'"'“‘ 'l’::m
applicable) MM}
NIA NIA NIA NIA MNFA
N limunw

4. Cell, Cell Windows, Transfer Line:

Cell checked
Cell windows checked

Transler line checked for molsture (if moisture is a problem, the Nafion

dryer might be needed)

5. Operational Tests:

Run DI water through the carrier/reductantisample systam. Verify smooth
flow of liquid throughout without leaks. Replace tubing & fittings if needed.

6. Review:

Review with the customer PM work performed.

Discuss e

Review with the customer routine maintenance procedures.

lals to have on hand.

Attach PM sticker,
[¥] Update Logbook.

inptied

Atomic Absorption/F1AS 1000200 Preventive Maintenance

4o0f 6
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Additional Comments

Additional Comments Regarding the PM

Review

100/400 have been completed.

The preventive maintenance checks and if applicable performance tests for FIAS

This FIAS 100/400 Passes [7] Fails[] the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
Wm # 29 Apr 2025
{DO-WMN- YY)
Authorized Cuslomer Flepresentgjive: Date:
R s
DO-MMI VY YY)

! Asnmic Abscrpuon/FIAS 100400 Preventive Mainienance

[ Rg

PerkinElmer’

Page S of 6 I
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PerkinEimer Scentific (Thaliand) Co., Lid.
220 Sol Soonvijal 4

Khwang Banguapi, Knat Huay Kwang
Banghok 10310

Thatand

Tek 05 2719 6420 ; Fax: +£6 2 319 7900

Document History

Revislon Description of Change Page(s) Date
A First release May 2008
B Addition of Batch/Lot Number, Expiration Date, 27 February
and Report Fields. 2008
¢ Update to new format All January
2013
[Aumic Absorption/FIAS {00/400 Preventive Mainienznce Page 6o 6|
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e Calibration Certificate
Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Paga 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C009071872
1D No.: UAE.WAD.012(2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  Mvotsin Charcensuc  Approved by br M.
Sciantist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Team
The are for a ifity of approxi 95%
This Certificate i= msued in accordance with the condions of acoreditation granted by the Thal Laboratory Accrediaton Scheme
which has assassed the measurement capability of the laboratosy and its trecesbility to recognized national standards and to the
units of measurermant realized at the corresponding national standards laboratory. This cendicate may nal be reproduced other
WSFREEE WIOLO3 36040 Fuge 1ol than In full except with the price writtan approval of the National Food Institube,
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AEaINMESLUEILS0SdSan LSS E-L x FazrnssLlEuuysdsdas e v s %
AUEL S MEA SIS SRES SSUE IS ?/";—_H'Q\"“\y FuEUSMTEREIU TN S Asa TMREsUETnIS ES ,/“,;\‘.‘Q\\;\?
Foundshon for inousnal Developrment hatone Food meine Bl | ot g Fourdanon for indusmal Developmert Maronal Food instiLee o™
Food nckstrial Laboratory Serece Center & ran).ﬁ?n i Food irdusinal Laborsory Sevvice Cerder BE.QE.’}‘EJE%
Certificate No.: 2502226-001-01 Certificate No.: 2502226-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDD Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model; XSR2NS0U Resolution:  0.00001 g/ 00001 g Modelr  XSRMS0U Resolution:  0.00001 9/ 0.0001 g
Serial Now CO09071872 T Nou: UAE WAD,TEZ/2563 Serial No.: CO0R071872 1D Mot UAE WD 0122563
Capacity: 82g/230g Capacity: 82o/ g
Date of Calibration: 20 March 2025 Fagalofd Date of Callbration: 20 March 2025 Fage3of4
on Nubient 22+ 05 Weawetumaly A : 35 % Calibration Results:  (Continued)
Place of Calibration: 208 Balznce oo, LINITED ARALYST AND ENGINEERING CONSULTANT £01,LTD, Calibration Range: 080 g
Condition of Equipment: Good Condbion
it “‘ P Calibration Adjustment: Intemal Calibraton
Condition of This Results of Calibration: .
1. Calitvation Method: NFT Method W-MA-001  Tn-House Method based on UKAS Lab 14 - 2019 3 Bepm from Manina) Makoe:  (Fange: £ -5 5 Resohitiont 0.00001 ¢}
2. Heference Sundards:
Reference Standard ~ Model Serial No.  Calibrated By Certificate No.  Due Date Norriral Veloe Standare Vaiue Aeragit Roading Camection Uncetainty Conerage Factar
Starclard Weight Class E2 1mg o 200g BS05567572 s M2AR4 1005 19 Apnl 2025 { g 1 { g 3 L gy tgy (= g | &
Instrument Model Serial Mo, Calibrated By  Certificate No. Due Date unicad 0.000000 0.00000 .00000 00000085 200
Thome-Hygro Meter GOE-HL NFLETH 017723 Qusity Aebern QRZ50542 10 February 2025 B0 o s PR o 5
This certfication atike to S1UNIT
o o e 9.005 0.005002 0.00500 2.00000 00000054 200
4. This cortfficate was certifiod coly for the instrument we calbrated.
’ a.01 2010003 0.01000 0,00000 00000051 200
5 This result of caliorstion was found accurste as shown on date and place of cafibration onfy.
Calibration Results: 405 0045996 0.05000 0,00000 0.0000030 200
1. Repeatahility of Reading: 01 0100011 010000 2.00001 0000011 200
05 0500016 050000 .00000 0.000014 100
Nomnal alue [ 9 ) Shandard Devation of Beading Lol 1 1000003 L0000 000001 0000015 200
] Ll 2 2000023 200005 0,00003 0.000017 20
L DN 5 5000015 500005 -0.00003 0000021 200
100 000000
1 10000003 1000005 00004 0000026 200
200 0.0000000
2. Off-Center Error: 20 20000030 2000017 -0.00009 0000037 )
Amasol 100 g was placed and moves to variaus pastion on san, 3 30000033 30.00012 L0008 0000050 100
The Baance reading obtained |5 given n the tabls. 50 5000002 5000014 000011 0000068 200
@& BE B 000067 A100067 00013 00011 100

1 2 3 4 5 & (Maximum Difference)
{ g 3lC g dbt g 3lt g3l g djl gl t @ 3

100.0001 | 100.0000 | s00.00m | ieoooor | toooos | ooz 1.0001 .
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Calibration Report

Certificate of Calibration
Certificate No.: 250422-1-BLD02-25
Code Mo.: BLO0O2-25

Page: 1of 3
Certificate No.: 2502226-001-01 .
Equipment: [E—— Manutacturer;  METTLER TOLED0 Customer Name: United Analyst and Engineering Censultant Co., Ltd.
Modal:  KSRINS0U Resolution:  0.00002 g / 0.0001 g Address: 3 Sai Udom suk 41, Sukhurmwit Rd., Bang Chak, Phar khanong, Bangkok 10260
Serial No. CO03071872 0 No.: VREWAD.DEL2563
Capaclty: 20/ 2209 Equipment: Electronic Balance
Date of Calibration: 20 March 2025 Page 4 of 4 Manufacturer: Mettler Toledo
Calibration Results;  (Continued) L
L aAai Mode ABZ00-5/EACT
Calibration Adjustment: Intermal Calibration Serial No.: 1129261010
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g | Asset Mo, : LIAE WAS 002/2552
Building :  N/A Floor: © Room : 107
Nominal Ve Santard Ve Awverage Rading Carection Uncertainty Coveragn Factar
g e t o il LA - fieceived Date: April 22, 2025
90 20.00010 30,0002 0001 0.00015 200
100 10000006 1000001 0.0000 200015 200 Date 6F Calibation : SRTE R0
110 11000007 1100001 a.0000 4.00017 23 Calibration Conditions: Temperature 228°¢ to 234 %
120 120,00009 1300002 -0.0001 0.00018 200 Humidity 548 % ta £8.9 9%
130 130.00010 1300007 00001 0.00019 200
Pressure 756.6 mmHe :] T58.2 mmHe
130 19000013 1400003 Lo 9,00019 200
150 15000009 150.0002 10001 900021 100
150 150.00010 1800002 8,000 .00022 100 Calibrated by: Sakkarin Srirabang
170 17000012 1700000 40,0001 0.00033 200
200 20000013 200,000 000 ! i .
- L — Approved by: Suwit Chotnok Signature; m}
Issued Date: April 25, 2025
Note : 1) The Uncertainties are for a confidence probability of aporoximately 95%

21 This Certificate is valid only to the item calibrated on date and place of calibeation.

3) This Certificate is issued n accordance with the conditions of acoreditation granted by the Thal Labaratony Accreditation
Scheme which bas assessed the measurement capability of the labosatory and its traceability to recosrized national
standards and to the units of messurerment realized #t the corespanding national standards laboratory. Tris certificate
may not be seproduced other than in full except with the prioe witten appraval of the United Analyst and Engineering
Cansultant Co.Lrd. (LAE)

“The reported uncartainty of measurement was Dased on a standard uncertainty muRiphed by & coverage factor & | providing 8
lovel of confidence of approodmatety 95 %,

N llmunu

S
United Analyst and Engineering Consultant Co,, Ltd. o~ um United Analyst and Engineering Consultant Co,, Ltd, —
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Certificate No.: 250422-1-BLO02-25
Code No.: BLOO2-25

Certificate No.: 250422-1-BLO02-25
Code No.: BLOD2-25

: 20f3
Pegsi 29 Page: 3of 3
Equipment: Electonic Balance Manufacturer: Mettler Toledo Equipment: Etectronic Balance Manufacturer:  Mettier Toledn
Modet: ABEOS-5/F, ility; 00001
MEKSHET: Aadatiiity: ’ Model: ABR0G-S/FACT Readabity: 00001 g
Serlal Nou 1129381010 10 Ma.: LIAE WAS,002/2552 "
b Serial No.: 1129361010 12 Na: LIAE WAS,002/2552
Max. Capacity: 20 e
Max. Capacity: 220
Calibration Date: April 23, 2025 pactly 2
Calibration Date: Agril 23, 2025
Condition As-Recelved: In Condition
Calibraton Resull: {Cantinued)
Condition of Equipment: Calibraton Range; 0-200g
Condition of This Result of Calibration; Calibraton Adjustment: Intesnal Calibration
1, Calibration Method: This instrurnent was cailrated by methad UAE CP.CALO0G IneHouse Method bassd on UKAS Lab 18- 2022
3, Error of frarm nominal or mass value:
2. Paforance Standrads: = P
w : Hominal Value Rafarance Value Indication Carrection Uncertainty avarage Factar
Reference Standard: Modlel Serial Mo, Calibwated By Certificate Ho. Traceability Due Date (£ mg)
Stanclard Weight Class £2 (ML tmgtelky  B7AOI09122 AARL 25000352 Matrr Toledo Helan-Z7 ‘e te) le) g "
Stardard Wefght Class F1 (ML 1mgto 200 g 11119512 AMART 24013840 04-Feb 28 Unload 0,0000000 04,0000 0.0000 .10 205
Instrument todel Serial Mo, Calibrated By Certificate Mo, Due Date 061 0100625 a.0095 D.0001 .10 205
Therme- Hygr-Sara Mater WHE-3825T) ARABA5T SUCCESS SHDSITIET sueces Gateway 21-How-25 0.05 0.0500056 0.0500 00000 ©io 205
Thermne- Hygia-Ban Meter WG 38250 Akdeast TRA 25PT85 Lo FLETR o1 1000012 0.0999 00001 010 208
3. This certification i traceabie to 51 Unit 0.5 0.5000133 0.5000 00000 010 245
4, This certication was certifled only for the indtrument we callbrated : Y= pip == e pre
5. This result of cailbration wae found accurste bs show on date and place of caiibration aniy. 0 10.000010 10,0000 o 1 200
6. Th thit re standard labo f AMARC 25009355 Calibration 0152
reugh thit referance standard labaratory o al a0 10.000078 40,0000 00000 0.14 2
Calibraton Result:
50 50,000056 50,0000 0001 013 200
1. of Reading: i
Hominel Value (gh [ Standard Deviation of Resding (g} | b 00T 800000 o.0001 048 i
S | BO000aS 100 100.000109 995995 0.0002 0.47 200
2. Eccentric ar aff-center loading 120 120.00015 119.9599 0.0002 021 200
A mass of 100 gwas placed and moved to varlous position on pan 150 150000165 1499598 0.0003 024 200
The Balance resding obtainad & given In the tabie: 160 160000175 159.9997 2.0005 0.26 200
200 200000125 1999958 0.0004 .30 200
- 4. Effect of Tare test:
[~ Q':---i Tare Load Test Load Indication Carrection
ig) g (g tg)
- | ) 20.000041 19,9599 0.0001
O A0.00D0T6 19,9598 0002
190 S0.000066 589937 £.0003
1 £
2 * 5 Maxirum a0.0a0107 T9999 00002
e tg)
] (g} ] ] ig) erence (g 100.000168 100.0004 -0.0002
100.0000 955996 | 999997 | 1000003 100.0005 D005 1 . EE 01,4, Ferark.

The repart uncertainty of messurment was based an standard urcarakty mubtipled by cowesgs tachor k, providing IWW\‘NWW
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NSC.TISLTIS 17025
CALIBRATION D081

Food incusiral Laboratory Servce Certer

Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, P g, Bangkok 10260
Page Lof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mr.vothin Charoensuk Approved by & N.
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Tech, | Team
The are for a ility of i 95%

This Certificate = issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accréditation Scheme
whech has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the
units of measuremment realized at the corresponding national standards laboratory. This certificate may not be repeaduced other
tnan in full excest with the prior writhan approval of the National Food Tnstitute,

aEETTESLTLL a0 sarUUETS
AUELEMISRIUUENISS RIS NS SUE TS

Frurdanon for Indusing Cevslopment Manenal Food instrute

Frod i eial Lshcratcry Senice Canter SRS T
Certificate No.: 2502226-002-01
Equipment: Electrani: Baence Manufacturer:  METTLER TOLEDD
Model:  XERA0SDU Resolution: 000007 3 / 0.0005 9
Serial No.: C210685354 IO Nous UAE WAD.D1VZSES
Copacity: 825/ 2209
Date of Calibration: 20 March 2025 Page 2ofd
Ci Armbient L2+ 06 T Relative Humdty 48 i5 %
Place of Calibration: 208 Batance Room, UINTTED ANALYST AND ENGINEERIMG CONSULTANT CO.LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1, Cabation Method: NFL Method W-MADDL  Tr-Hewse Method based on UKAS Lab 14 - 2018
2. Reference Stadards:
Reference Standard ~ Model Serial No.  Calibrated By Certificate No. Pue Date
S@ndard Weight Class E2 1y ta 2009 BE05567572 TS MEA100S 18 April 2025
Instrument Model Serial No.  Calibrated By Certificate No.  Due Date
Therma-Hygro Meter S KELATH 017723 Qualty Rebarm QRIS-054Z 10 February 2006
3. This certificateon is tracesble to 51 UNIT
4 This certificate was certified anly Tor the instrument we caflbreted
5. This resuit of eslibrstion wes foend Becurste &5 shawn an dete and place of caibration anly.
Calibration Results;
1. Repeatability of Reading:
Momingl value (g ) Standartt Deviation of Resding (gl
40 00600042
a0 00000042
100 0000000
200 0000000
2. Off-Center Error:
A e af 100 g wes placed and moved toovenous poston on pan.
The Bislince reading chénined s ghver 1 the tabie.
i (O]
(0]
1 z 3 4 5 3 (Masiiram Differsnce]
t g 3ttt g d14 g yld g 31t g yl( g 3 = =]
ioooont | wooont | 1on.0001 | 1opooor | 1000001 | aomoooy 10.0000

SESINOSSUIIUL PO sar L LS
i =i
AUEUEMISHEUUTBM IS e IArSs0LETT TS e

Foundanon for Indusimia Developmery Masonal Fosd e oD
Food Indusinal Cshoratory Serice Certer CALIBRATION 0061

Calibration Report

Cartificate No.: 2502226-002-01

Equipment: Blectrome Balante Manufacturer:  METTLER TOLEDO
Madal: KSAI050U Resolution: (00001 g/ 0.0001 g
Serial Nou: C210665334 1D No.: LAE.WADO10/2565

Capacity: E2g/320g
Date of Calibration: 20 March 2025 Paga 3 of 4
Calibration Results:  (Continued)
Calibration Range: 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolution: 0.00001 g )

Naminal Vakie Santard vae Average Reading Camprian Uncertainty Coverage Factar
Ly} {9 [ {g') (= 3 | L]
Urtoed 0.000000 0.00000 0.00000 0000008 200
0008 0.001003 100100 0,00000 0.0000An 100
0005 0005002 100501 000001 0 £O092 200

[ £.010003 [ 00002 100D 200
0.0% 1049995 005001 000001 0000009 20
(%) 8300011 030002 000001 0.000011 200
ns 1500016 050004 000002 0000014 200
| 1000003 100005 000005 0000016 2.0
1 2000023 200005 000004 0.000017 200
s 5000015 500006 000005 0 000020 20
10 10.000008 1000005 000004 0000026 200
0 20000030 20.00007 000004 0000037 200
£ 0000039 3000003 -0.00005 0000050 200
i 0000025 0.00008 000005 0000068 200
5 0000067 B).00013 000006 000011 200

FEa-mnssuiELLEIsHssnLEms

?IAL'-'USﬁ'IS*'EULUL‘EI’.'EE_&I;IE'WHESUB'EF\'!S ,ﬁ&‘
ot Pk Loty Sonien Gy T R
Calibration Report
[= No.: 002-01
Equipment: Efectronic Balance Manulacturer:  METTLER TOLEDOD
Model:  XSRI050L Resolution:  0.00001 g / 0.0001 g
Serial Mo.: C2106A5394 T No.: LIAE WAD-DI0/2565
Capacity: 829/ 220 ¢
Date of Calibration: 20 Merch 2025 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: =80-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g )
Haminal Value Stanclard Value Ayerage Reading Corrertion Uncertainty Coverage Facior
{ g ) (g ) (g ) {93 {4 g ) &
) 2000010 90.0002 0.0001 000015 200
100 10000005 100.0001 00000 200016 200
10 110.00007 110.0002 00001 200017 $.00
120 12000069 120.0002 40001 200018 200
130 13000010 130.0002 0.0001 200019 200
147 14000013 130.0007 4,001 200019 200
150 15000009 15,0007 00001 200021 200
160 160.00010 1600002 0.0001 2.00022 200
170 17000012 1700002 1.0001 2.00023 200
200 200 00013 200 0eaz -0.0001 1.00025 100

The reparted uncomainty of messuremient was basad on a standern uncertanty mulbipiied by 8 coverage factar & | praviging &

level of comfidence of aperoximately 55 4.

@N.W
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NSC.TISLTIS 17025
CALIBRATION D081

Food incusiral Laboratory Servce Certer

Calibration Certificate

Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, P g, Bangkok 10260
Page Lof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: C210685394
1D No.: UAE.WAD.010/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by  mr.vothin Charoensuk Approved by & N.
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 for the Tech, | Team
The are for a ility of i 95%

This Certificate = issued in accordance with the conditons of accreditation granted by the Thai Laboratory Accréditation Scheme
whech has assessed the measurement capability of the Isboratory and its traceability to recognized national standards and to the
units of measuremment realized at the corresponding national standards laboratory. This certificate may not be repeaduced other
tnan in full excest with the prior writhan approval of the National Food Tnstitute,

aEETTESLTLL a0 sarUUETS
AUELEMISRIUUENISS RIS NS SUE TS

Frurdanon for Indusing Cevslopment Manenal Food instrute

Frod i eial Lshcratcry Senice Canter SRS T
Certificate No.: 2502226-002-01
Equipment: Electrani: Baence Manufacturer:  METTLER TOLEDD
Model:  XERA0SDU Resolution: 000007 3 / 0.0005 9
Serial No.: C210685354 IO Nous UAE WAD.D1VZSES
Copacity: 825/ 2209
Date of Calibration: 20 March 2025 Page 2ofd
Ci Armbient L2+ 06 T Relative Humdty 48 i5 %
Place of Calibration: 208 Batance Room, UINTTED ANALYST AND ENGINEERIMG CONSULTANT CO.LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1, Cabation Method: NFL Method W-MADDL  Tr-Hewse Method based on UKAS Lab 14 - 2018
2. Reference Stadards:
Reference Standard ~ Model Serial No.  Calibrated By Certificate No. Pue Date
S@ndard Weight Class E2 1y ta 2009 BE05567572 TS MEA100S 18 April 2025
Instrument Model Serial No.  Calibrated By Certificate No.  Due Date
Therma-Hygro Meter S KELATH 017723 Qualty Rebarm QRIS-054Z 10 February 2006
3. This certificateon is tracesble to 51 UNIT
4 This certificate was certified anly Tor the instrument we caflbreted
5. This resuit of eslibrstion wes foend Becurste &5 shawn an dete and place of caibration anly.
Calibration Results;
1. Repeatability of Reading:
Momingl value (g ) Standartt Deviation of Resding (gl
40 00600042
a0 00000042
100 0000000
200 0000000
2. Off-Center Error:
A e af 100 g wes placed and moved toovenous poston on pan.
The Bislince reading chénined s ghver 1 the tabie.
i (O]
(0]
1 z 3 4 5 3 (Masiiram Differsnce]
t g 3ttt g d14 g yld g 31t g yl( g 3 = =]
ioooont | wooont | 1on.0001 | 1opooor | 1000001 | aomoooy 10.0000

SESINOSSUIIUL PO sar L LS
i =i
AUEUEMISHEUUTBM IS e IArSs0LETT TS e

Foundanon for Indusimia Developmery Masonal Fosd e oD
Food Indusinal Cshoratory Serice Certer CALIBRATION 0061

Calibration Report

Cartificate No.: 2502226-002-01

Equipment: Blectrome Balante Manufacturer:  METTLER TOLEDO
Madal: KSAI050U Resolution: (00001 g/ 0.0001 g
Serial Nou: C210665334 1D No.: LAE.WADO10/2565

Capacity: E2g/320g
Date of Calibration: 20 March 2025 Paga 3 of 4
Calibration Results:  (Continued)
Calibration Range: 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - B2 g ; Resolution: 0.00001 g )

Naminal Vakie Santard vae Average Reading Camprian Uncertainty Coverage Factar
Ly} {9 [ {g') (= 3 | L]
Urtoed 0.000000 0.00000 0.00000 0000008 200
0008 0.001003 100100 0,00000 0.0000An 100
0005 0005002 100501 000001 0 £O092 200

[ £.010003 [ 00002 100D 200
0.0% 1049995 005001 000001 0000009 20
(%) 8300011 030002 000001 0.000011 200
ns 1500016 050004 000002 0000014 200
| 1000003 100005 000005 0000016 2.0
1 2000023 200005 000004 0.000017 200
s 5000015 500006 000005 0 000020 20
10 10.000008 1000005 000004 0000026 200
0 20000030 20.00007 000004 0000037 200
£ 0000039 3000003 -0.00005 0000050 200
i 0000025 0.00008 000005 0000068 200
5 0000067 B).00013 000006 000011 200

FEa-mnssuiELLEIsHssnLEms

?IAL'-'USﬁ'IS*'EULUL‘EI’.'EE_&I;IE'WHESUB'EF\'!S ,ﬁ&‘
ot Pk Loty Sonien Gy T R
Calibration Report
[= No.: 002-01
Equipment: Efectronic Balance Manulacturer:  METTLER TOLEDOD
Model:  XSRI050L Resolution:  0.00001 g / 0.0001 g
Serial Mo.: C2106A5394 T No.: LIAE WAD-DI0/2565
Capacity: 829/ 220 ¢
Date of Calibration: 20 Merch 2025 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: =80-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: >80 - 200 g ; Resolution: 0.0001 g )
Haminal Value Stanclard Value Ayerage Reading Corrertion Uncertainty Coverage Facior
{ g ) (g ) (g ) {93 {4 g ) &
) 2000010 90.0002 0.0001 000015 200
100 10000005 100.0001 00000 200016 200
10 110.00007 110.0002 00001 200017 $.00
120 12000069 120.0002 40001 200018 200
130 13000010 130.0002 0.0001 200019 200
147 14000013 130.0007 4,001 200019 200
150 15000009 15,0007 00001 200021 200
160 160.00010 1600002 0.0001 2.00022 200
170 17000012 1700002 1.0001 2.00023 200
200 200 00013 200 0eaz -0.0001 1.00025 100

The reparted uncomainty of messuremient was basad on a standern uncertanty mulbipiied by 8 coverage factar & | praviging &

level of comfidence of aperoximately 55 4.

@N.W
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. (-2717-3000 FAX. {+2719-0484

. . No.:
Certificate of Testing oo

Equipment : DO Meter

Manufacturer : Y5l

Model : 5100

Serial No. : 11B 101863

1D Mo. : UAEWAD, 004/2554

Received Date : 14 February 2025

Test Date : 17 February 2025

Reference : 2502-047305C-1

Submitted by : United Analyst and Enginesring Consultant Co. Ltd,

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

() Chakrit Waewwanjua
{ }Ponpan Paipim
(/) Saithip Meangmal

Issue Date :

iy

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

Temperature {25+ 5)°C

Humidity {50+ 20 ) %
In - house method : CP-CHS
by T i with Aziche on Mathod

Walalak Sirithean

Sutke

Approved Signatary

18 February 2025
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Condition of this result of calibration

1. Reference Standard Instruments ;
This cerfification is traceable to the Intarnsti

Cert.No.: 25TW29

Page.: 2 of 2

onal System of Unit through the reference standards

laboratary of Industrial Cali Center, Tect P Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette - 130BU10 23061172 22 Mar 2025
2. Balance 14233821  110RCDOY Z4MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate S-Hydrate AR KEMAUS 2203162447 98.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 24F100202

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mglL) (mgiL)
B.22 822 0.0055

This report was certified only for the instrument we tested.|t is allowable to use for study

Intend to use for advertising and referral purpose is prohibited This repart may not be reproduced
other in full, without written approval of the laboratory

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

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

AC Line Voltage :

Callbrated by :

Approved by :
() Chakrit Waewwanjua
() Suwit Imjal

(/) Kunchit Promprat

Issue Date :

The are fora

enaslununy

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Tlac-MRA

CORPORATE SERVICES 3: EQUIPMENT CAL /

53414 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2710-8454

AND TESTING

Cart. No.: 25TM578
Page: 1of 3

Haot Air Crven
Memmert

UF 55

B212.0411
UAEWAQ.005/2556

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

Bangchak, Phrakhanong,

Bangkok 10280

Lab Floor 2

19 March 2025
19 March 2025
(28£10)°C
(5030 )%
(220222)V

Man Pattanapongpsiboon

Y il

Approved Slgnatory

27 March 2025

fi probability of approxi 95%

This certificate may not e re
Agprevad of the head of Corporal

produced ather (han in Tull. mocopt with tha prar wriften
e Services 3 © Eguipmont Calibration end Testing Sevices.

1onan3 inuax

NSC-TISS-TISATOZS
CALMRATION 3038



Equipment : Hot Air Oven Cert. No.: 25TMETS
Condition As-Received :  Used llam Page: 2of2
Reference : 2503-04370C-3
Procedure Used :- )

Calibration were conducted using calibration procedure CP-OTO2 based on TLAS G-20 according to direct
measuramant method with Data Acquisition which with T ture Detector { RTD )
and Thermocoupls Type T,

The temperature scale used was based on [TS-80.
Condition of this resuit of calibration
1. Reference standard Instrument:-

Instrument Serial Mo. Cert. No. Traceable Due Date

1 ) Data Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated an date and place of calibration.
3. This cartification is tracsable to the Intemational System of Unit.

Remark : TPA : Technology Promation Association { Thailand - Japan bl
Result of Calibration :- (* ) Without Adjustment
Function of UUC* : Temperature Scurce

i i alibration
Fresh alr setting : Closa Environment during &
Beginning Finished
27 28
49 55
% 2 [AC Supply ( Valt ] 21 224
Ref. Std. ID No.: @
H Calibration Point
% // Position 1| { 120,180 ) °C | (104 )°C
© =]
“ 1 23017C01 | 1RTD-21
- 2 | 2s01Tc02 | 1RTD22 |
I 23-01TC-03 | 22-01RTO-03
h 23.01TC-04 | 1RTD-204
5 | 23-017C05 5
Probe Detalls : ] i of C % .
a= 50 om D= 0.50 m 7
b= 5.0 em W= 0.80 m —%
= oAt m e il 9 {ref) | 23-01TC08 | 23-01RTD-09

Capacity = 0.30 m*

wnas liauau

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES

5344 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKOK 10250 N et

TEL0-2717-3000-29 FAX.D-2710-9484 CALIRATION G008
Certificate of Calibration CertNo. 25CH354
Page.: 10f3
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA9M0047
ID No. : UAE.EFM.005/2563 (EFM.pH.05/63)
Condition As-Received: Used Iltem
Received Date : 18 March 2025
Calibration Date : 20 March 2025
Reference : 2503-0612WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with
certified reference material (CRM)
- CP-CHB8 by comparison with temperature standard

Calibrated by : Uthen Kankawi

Approved by :

Approved Signatory

() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 20 March 2025

The Uneertainties are for a confidance probabllity of approximately 85%

This certificate miry ned be reproduced other than in full, meept with the prior written
Approval of the head of Corsparate Services 3 : Equipment Calibratian and Testng Services,

Equipment : Haot Air Oven Cert. No.: 25TM5TS
Condition As-Received Used ltem Page: 3cf3
Reference : 2503-04370C-3
Result of Callbration :- {* ) Without Adjustment
Function of UUC" : Temparature Source
Fresh air setting : Close
Callpration| UUC* | UUC* T Tamp Overall il
Point | Setting | Reading stability uniformity Factor
1€ ()| {ch (£"C) {"c) (] k
104.0 104.0 | 104.0 0.040 0.43 0.78 2
120.0 120.0 120.0 0.64 1.3 1.6 2
180.0 180.0 [ 1800 0.48 1.5 1.8 2
c i d p {"e)
Point Position
{26) 1 2 3 4 5 6 7 8 |afrel)| (#C)
104.0 104.335] 104.135[ 104,363 104.317] 103.648| 103.738 | 104,178 [ 104,229 | 104.025 0.42
120.0 119.575]| 119,386 | 119.807 [ 112.905] 118.994| 119.194 | 118,888 119,954 | 120.064 1.1
180.0 180,286 | 179.510| 180.401 | 180,551 179.281 | 179.463 | 180,196 | 180.451 | 180.374 1.2

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

Temperature stability : One-half of the greatest i of o at any ane sensor.
Hormity : The i i of d at any sensors and the measured

temperaturs at the reference location which ara observed at the same time or at as close an abservation time as

possible to determing the temperature pattem or homogeneity within the chamber under steady-state conditions.

Overall Variation : The Difference of the i and throughout ab:

UUGC* : Unit Under Calibration

Mete : The reported uncertainty of measurement was included stability and excluded uniformity

The reported uncenainty of messurement was based on a i ltiplied by a g
factor k, providing a level of -a af app ly 05 %.
-ollo-

NN liauax

Cert.No.: 25CH354
Page.: 20f3

Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092  24E1320 22 Apr 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 Jul 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified R Materials :The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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

Calibration Results

Function : mV Measurement

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.7 4.01 0.058 2.00
S/N.: HA9M0047 7.00 0.00 0.3 7.01 0.058 2.00
7.00 0.00 0.3 7.01 0.058 2.00
10.00 -177.48 -176.8 10.01 0.058 2.00




Cert.No.: 25CH354

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) (#) k
pH Electrode 4.007 4.01 168.5 0.011 213
SIN.: - 6.999 7.00 -5.9 0.012 2.09
6.999 7.00 -6.1 0.011 2,07
10.010 10.02 -176.7 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This equi was with Te Probe;
- Model : -
- Serial No. : -
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 920 mm.
Calibration Standard uuc* = Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°C) k
15.0 15.005 15.0 -0.005 0.13 2.00
30.0 30.007 30.0 -0.007 0.13 2.00
45.0 44.995 44.9 -0.095 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-o0o-
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Verifeats

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVIGES
534(4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUIANG BANGKOK 10250

TEL.D-2717-3000-2% FAX 0-2719-9484 CALIBRATION 0008
Certificate of Calibration CertNo.. 25CH408
Page.: 10f3
Equipment : pH Meter
Manufacturer : EcoSense
Model : pH100A
Serial No. : JC04744
ID No. : UAE.EFM.058/2566 (EFM.pH.01/66)
Condition As-Received: Used Item
Received Date : 01 April 2025
Calibration Date : 03 April 2025
Reference : 2504-0031WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Calibrated by : Walalak Sirithean

Approved by : Sﬂ"a‘l'l‘J

Approved Signatory

() Chakrit Waewwanjua
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 4 April 2025

The are for a probability of approximately 95%

Thi y ot b e thar in ull, exeepd with the prior weitten
Approval of the head of Corporate Serdces 3 - Equipment Calibration and Testing Services,

Cert.No.. 25CH408
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2) Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified i The results are traceable to Sl through Hach Lenge GmbH Ltd.,
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
:The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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

Calibration Results
Function : mV Measurement

Performing curve by Di Process Cali at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input (smV) &
pH mvV mvV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC04744 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

MEC-TIENTIBTE2S




Cert.No.: 25CH408

Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) () k
pH Electrode 4.007 4.01 173 0.0085 2.05
SIN.: 240710SIA605377 6.999 7.00 -2 0.0095 2.00
6.999 7.00 -2 0.0085 2.00
10.010 10.00 -176 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 240710SIA605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* Eo. Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.000 14.9 -0.100 0.13 2.00
30.0 30.001 29.9 -0.101 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00
Remark - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard inty multiplied by a

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

-00o-

DQE Services Co. Lid.
DQE Services 3250 Ludprao-Wanghin 55, Ladprao-Wanghin Rd, Ladprao, Ladprao, Bangkok 10230 | -

Phane : +64 (D)2 538 2054, Emnil | dqeservicesinfo@igmail com MACTHLTIS 17023
CALIGRATION 0834

CERTIFICATE OF CALIBRATION

Certificate No.:  SP24-028 Page 10of3

Customer ¢ United Analyst and Engineering Consultant Co.,Lid. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, B hak, Phrakl Bangkok 10260

Location of calibration :  Laboratery 315
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  HITACHI

Model :  U-5100

Serial No, :  23A4-008

ID No.: UAEWAS.010/2567

Received Date : 10 September 2024
Calibration Date: 10 September 2024
Issue Date : 13 September 2024

Condition Instrument :  Good

Calibrated by : Ty w Approved by ; ofa }Q(?

{ Mr.Tanawut Rittidach )

{ M=, Chonthicha Sangngem )
Technical Manager Ouality Manager

“The calibration ressh is appfied oaly tn the sbove calibrated ftem and vis fiwd accurste as shown on dste and place of calibrtion anly.

T'he measurement capabifity of the laborstory and its traceability ioed national standards and 1o e unit of reakized ot

mational stancdanis laboratory, This certificute may aot be reprodeced ather thas m sl excep with the prior wrinten approval of the DOE Sery]

DOE Services Co, Lid.
DQE Services 32 S Ladprso-Wanghin 55, Ladprao-Wanghin R, Ladpren, Ladgeso, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com wcnmn iy

DOE Services Co Lid.

DQE

Services 32 Sed Ladprac-Wanghin 35, Ladprao-Wanghin Rel, Ladpran, Ladprao, Bangkoek 10230

Phone : +66 (002 538 2054, Email : dgeservicesinfoi@gmail.com

REPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2 of5
Environment Condition :  Ambient Temperature 25+5 C
Relative humidity 55+ 20 %RH

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

Certified Reference Materials :
Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 QOctober 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25;306 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025
Traceability : This certification is ble to the | | System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 50 om.
Scan Speed of UUC: 40
Scan Interval of UUC: (.1  nm.
Resolution of UUC : Photometric  0.001 Abs.

‘Wavelength 0.1 npm.

wnmi‘lu'mu 3
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REPORT OF CALIBRATION

Certificate No. : SP24-028 Page 3 of 5

Calibration Results : Without adjustment

Photometric Accuracy :

‘Wavelength CRMs Values TUC Reading Correction Uncertainty Coverage factor
(umy) (Abs) (Abs) (Abs) (Abs) &
0.0000 0,000 0.0000 0.0028 2.00
0.5780 0575 0.0030 0.0031 2,00
0 1.0484 1044 0.0044 0.0029 200
21876 2.190 0.0024 0.0075 2,00
0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.557 0.0025 0.0034 2.00
o 10239 1.021 0.0029 0.0035 2.00
21230 2121 0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
- 0.5230 0.519 0.0040 0.0029 2.00
0.9633 0.961 0.0023 0.0028 2.00
19753 1975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
o 0.5181 0.515 0.0031 0.0031 2,00
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.996 0.0013 0.0085 200
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0549 0.0027 0.0030 200
i 1.0803 1.078 0.0023 0.0029 2,00
2.0373 2.031 0.0063 0.0081 2,00
0.0000 0.000 0.0000 0.0028 2.00
& 0.5591 0557 0.0021 0.0031 200
1.0518 1.049 0.0028 0.0029 2,00
19274 1923 0.0044 0.0080 2.00
wnanslumu
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DOE Services Co. Lid

DQE Services Ca, Lid.

DQE 32 Sai Ladpeso-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone . +i6 (012 538 2054, Email : dgeservicesinfoigmail com e
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uneertainty Coverage lactor
{nm.) {Abs) (Albs) (Abs) (Abs) k
0.0000 0,000 0.0000 0.0050 2,00
235
0.7469 0.743 0.0039 0.0056 2.00
00,0000 0.000 (0.0000 0.0050 2.00
257
0.8674 0.862 0.0054 0.0059 2.00
0.0000 0.000 0.0000 00050 2.00
313
0.2919 0.291 0.0009 0.0051 2.00
L0000 0.000 0.0000 0.0050 2.00
350
0.6430 0.639 0.0040 0.0055 2.00
'
wenaslupauny
FM-T0802 Rol 1 foz)

< 32 Soi Ladprao-Wanghin 55, Ladprio-Wanghin Rel., Ladpron, Ladprio, Bangkok 10230
DQE services
Phone : +66 (0)2 338 2054, Emnil : doeservicesinfofgmail. com Ty
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 5of 5

Wavelength Accuracy :

CRMs Values UUC Rending Correction Uncertainty Coverage factor

(o) {mm.} (o) (. k

241.00 2404 0.60 0.8 200
27930 2787 0.60 0.18 2.00
2EE.90 28RS 0.40 0.18 2.00
33450 3342 030 018 2.00
361.40 3611 030 018 200
418.40 413.0 040 018 2.00
44720 446.7 as0 018 200
459.30 458.6 -0.30 AL 2.00
537.00 536.6 040 0.18 2.00
63800 6374 0,60 018 2.0
441.29 4408 .49 018 200
479,88 470.6 0.28 018 2.00
513.75 5135 0.25 018 200
528.59 5218.6 .01 s 2.00
575.10 5749 0.20 018 2.00
585.56 5853 0.26 020 2.00
68470 6541 0.60 18 2.00
T740.51 T40.0 0.51 020 200
747.61 472 041 18 200
307.04 8063 0.74 018 2.00
879.68 8789 078 018 200

Remark : - UDC = Unis Under Calinrasios
= N/A = Not Avpisble

- The result expanded uncersinty of messurement U & stated a5 the standard ancerminty of musbtiplied by the k.

which far n noreml distrib ape probaklity of appi 95%

- End of Certificate -

I.ilﬂﬂﬂ'ﬂ!jﬂ'lﬂﬂ}l
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DQE Services Co. Lid
DQE Services 2 5ol Ludpmo-Wanghin 55, Ldprac-Wanghin Rd, Ladprao, Ladgrao, Bungkok 10230

Phane : +66 (002 538 2054, Email ; in i il 1
Phane {02 54, Emnail ; dysservicesinfoigmail.com moTans

DOQE Services Co. Lud,
DQE Services 12 Soi Ladpmo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Bangkok 10230

Photie : +66 (012 535 2054, Emall : deservicesinfo@gmall.com s e

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-001 Page 1ofs

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

Address: 3 Soi Ud ke 41, Sukk it Road, Bangchak, Phrakk Bangkok 10260

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No.: 21E22-009

IDNo.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

Calibrated by : Approved by : =
S (1) rovedbys o iof
{ MrTanawut Rittidoch ) { M=, Chonthicha Sangngern )
Technical Manager Cuality Manager
The calibeution resul i % the abeve catibrated ] Wi it ly.
The measurement capability af the lbarssary and its irmceabilin national sandards

niticesal standards labaratory. This vertificas my nat be repriducud othor thar in fall except with the price mwnﬁ'i%ﬂﬁﬁi
Y

REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2 of 5
Environment Condition :  Ambient Temperature 25 4 5 c
Relative humidity 55 + 20 %RH

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

Certified Reference Materials :
Material Serial No, Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Ahsobance Standard set 25157 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
‘Wavelength Standard se 25758 115665 25 October 2025

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

of lards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : L5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : P ic 0001 Abs.

Wavelength 0.1 nm.

FM-TR-02 RO 171172021

nanslumuny
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DOE Servaces Co.,Lud,
DQE Services 2ol Ladpo-Wanghin 55, Ladprao-Wanghin R Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Emnil : dgeservieesinfodtgmail.com
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of3
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
(mm.) {Abs) {Abs) {Abs) (Abs) &
L0000 .000 (L0000 0.0028 .00
5 05780 0.578 0.0000 0.0031 200
L0484 1.045 0.0034 0.0025 200
2.1876 2192 -0.0044 0.0075 2,00
(L0000 0.000 00006 0.0028 2.00
o 0.5595 0.560 00005 0.0034 2.00
10239 1.023 0.0009 0.0035 2.00
21230 2.125 -0.0020 0.0079 2.00
0,000 0.000 0.0000 L0028 200
- 0.5230 0521 0.0020 (L0030 2.00
0.9633 0.961 (L0023 0.0029 200
1.9753 1.977 -0.0017 0.0070 200
0.0000 0,000 0.0000 0.0028 2,00
st (05181 0.518 00001 (L0031 2.00
1.0002 (.998 0.0022 0.0033 2.00
1.9973 1,993 0.0043 0.00584 2.00
0.0000 0.000 (L0000 0.0028 2.00
590 0.5517 0.552 ~0.0003 0.0030 2.00
1.0803 1.079 0.0013 0.0030 2,00
2.0373 2.032 0.0053 0.0079 2,00
00000 0.000 0.0000 0.0028 2.00
& 0.5591 0.559 0.0001 0.0031 2,00
1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 200

(eSS TURN

FM-TO-02 ROW 07117202 )

IKJE Services Co, Lid,
DQE Saivicen 32 Soi Lodprao-Wanghin 55, Ladprao-Wanghin Rdl., Ladpro, Ladprio, Bangkok 10230 )
Phne : +66 (012 $38 2054, Exnsail : dgeservicesinfofgmail com oo L
REPORT OF CALIBRATION
Certificate No, : SP25-001 Page 5of 5
Wavelength Aceuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

{nm.) {mm.) (o) (nm.} k

241,72 241.1 0,62 018 200

27945 2790 0.45 018 2.00

2B7.81 2873 0.51 018 2.00

334.06 3338 0.26 0.18 2.0

360.93 360.6 033 0.18 2.00

418.5% 4182 0.39 018 2.00

445,94 4455 044 0.18 2.00

453.66 4534 0.26 018 200

460.02 459.8 0.22 a.l18 2.00

53659 536.6 -0.01 0.8 2.00

637.98 6377 0.28 0.18 200

431.38 4311 .28 0.18 2.00

472,50 4713 020 018 2.00

513.47 5134 007 018 200

52888 5289 -0.02 0.18 2.00

57317 5733 -0.13 018 2.00

58535 585.1 0.25 020 100

G440 G84.5 010 018 200

740.72 T41.0 -0.28 0.20 200

T48.55 T48.8 025 018 2.00

BO7.03 3073 -0.27 018 2.00

87928 TG 132 018 2.00

Remark ; - ULC = Usit Under Cafinnation
= NiA =Nt Avambly

- The result expatided ancestalnty of messunsmost U i staied o8 the standard uncerisinty. of messarement multiplied by the covemps factor k

whuch for 2 normal deribution T Lt

- End of Certificate - lﬂﬂﬂ']s‘luﬁquﬂu

PRA-P08-02 ROD L2020

Thalunique Co.,Ltd

DOE Services Co., L
DQE i 32 Soi Ladpmo-Wanghin 33, Ladprao-Wanghin Rd., Ladprao, Ladpeso, Bangkok 10230
Services
Phone : 66 {012 338 2054, Email - dgeservicesinfoigigmail. com
REPORT OF CALIBRATION
Certificate No. : SF25-001 Page 4ol 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2,00
235
0.7469 0.744 0.0029 0.0057 2.00
0.0000 0,000 0.0000 0.0050 2.00
257
0.8674 0.863 0.0044 0.0059 2,00
243 00000 0.000 0.0000 0.0050 2,00
o 0.2919 0.290 0.0019 0.0051 2.00
i5p 0.0000 0.000 0.0000 0.0050 2.00
. 0.6430 0.640 0.0030 0.0055 2,00
'
enaslumun
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Equipment Operational Qualification Report

Report No. SV2407/21898

Equipment GC-M5

System Model sQ

System ID GQS1203F021

Equipment Details Bruker

Test Protocal Scion 0Q Protocol

Protocol Rev. A

Date 16-Jul-24

Report Type Report

Org. Name United Analyst and Engineering Consultant Co,,Ltd
Crg. Location 3 Soi Udomsuk 41 Sukhumvit Rd,

Bangchak Phrakhanong Bagkok

Thailand 10260

lﬁﬂ?ﬂi‘hjﬂ’l‘UQﬂ
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_- UITHN vh"lﬂg“ﬂ INA THAI UNIQUE CO., LTD.
II.' 80-82 puudsznEdlne ueraagunsre (UaNIzURs N0 10200
B0-82 Prachathipatai Rd,, Bangkhunphrom, Pranakorn, Bangkok 10200
Tel. 0-2629-0191-6, 0-2260-1 TH7, Fox. O 1788, E-mail  thawati@thaiunisue.com, Website : www thaiunique com SCION ™

CERTIFICATE OF CALIBRATION Operational Qualification Protocol
GAS CHROMATOGRAPH MASS SPECTROMETER

For SCION Instrumsnt

Certificate No.: SV2407/21898 Harne and Modal:
Customer: United Analyst and Engineering Consultant Co., Ltd,
Address: 3 Soi Udomsuk 41 Sukhumvit Rd. Bangchak

Phrakhanong Bagkok Thailand 10260 Serial Nu ;
Instruments Model: MS Scion-8Q SN
GC 451-GC
AUTO SAMPLER CP8400

GOQS1203F021
BRI203MO99
SN BRI1203M331 System ID Numbsr-

Standard Reference Number: 393065201
Procedure Document Number: 394207000

System Test
Publication no. 394207000

PM perform and Diagnostic Test FAIL
Air Water Check Test FAIL Reision A
['une Test EI FAIL MNovamber 2011
Signal to Noise Test (EI) SCAN FAIL
Injection El Area Precision Test FAIL
Injection EI RT Precision Test FAIL
User Demonstration FAIL
2
Enginger —— >+ = 7 -
Somechai Pohtongkam
Date 16 July 2024
‘e,
1Ei Thai Unique Co., Ltd. Service Di n
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2.0  Qualification Representative and Reviewer
Details

2.1 Qualification Representative Details

Each person responsible for executing any part of this Protocol must complete the table below
providing a sample of their signature and initials, and recording the date the Qualification was
performed

Qualification representatives are nominated to execute and verify the completeness of the test protocal
and correctness of all entries.

All testing must be performed in accordance with procedures outlined in this manual. The
representative must be trained and qualified to perform the procedures outlined in this decurment

A copy of their appropriate qualifications is to be inserted into "Qualification Representative Details” on
page 30.

Nama (Print}
| Title

Signature

Initialz SOMEHAT

Date 16 Tl

| Mame (Print)
Title

Signature

Initials
Date

Publication no. 394207000, Ression A, Mowember 2011 Page [of 18
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1.0  Revision History

This qualification p i updated & y, which includes the ewant of any regulatory changes
to Titke 21 of the Code of Faderal Ragulations (21 CFR) Parts 210 and 211 @ applicable), any software
or hardware changes, or updates that may impact on regulatory compliance.

kssua Number | Date Comments

Prublesdian ne. 334207000, Revision &, Mevembar 2011 Plgesofﬁ
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2.2 Reviewer Details

Each repi { le: for ing any part of this protocol must record their detads nthe
Tollowing tables, prwlding 4 sampls of thelr signatur and inilals. and recording the date the
qualificaibon was performed.

An employes or designee of the company operaling the mstrumant must review these qualification
procedures, All calculstions and data will ba chacked by The reviswsr, Data review must be pecformed
in accordance with the qualification guidelines' 'Q.naiﬂcatlon Guidelines and GMP Documernitation” on
page 10 and i comgdi vith curment Good Manuf: W) Practice {cGMP) as spacied by 21 CFR
Parts 210and 211.

Crocumentstion supporting traiving n th: ansa of data neview ard cGMP must be carsfully mantained
and reviewsd by the instrument owner,

Rewi ¥ ives ara ke for reviewing the of the qualifcation prolocol

&pl P
and accuracy of all eniries.

Narne {Print)
Title
Signature

Inttiaks
Date

Nams [Print}
Tite
Signature

| Revsalon A, K 2011 &7 ol 36
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2.3 Guality Assurance/Control Details

As Quaﬂy AssurancefControl (BA/QC ), whe is emp

d 1 apy the proced inthe SCION Operatlonaloudrﬁcanon Protocol, whlchlmay
have amandad, | accept the quallfcation of the Qualification R e, and | will review and initial
the resulls,

Naie (Print)
Thie
Slghahire

Tndtils

Haime (Printy
Title ]
Signatue

Inkials
Date

Fosigiini & 204 Fags B of 36
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4.0 Qualification Guidelines and
GMP Documentation

4.1 Qualification Summary

At the end of qualification exscution, all tables and data antry fekds must be complated and all test
rasulls, where specified, must be prntad and attached 1o the protocal,

The Cualification Rap ive and the Rewvi must siqn {* of inlbials) and date sach page
thathas a sighatura field, This rep ag rit and Pt of all dala and information on the
signed page.

Note Seion doss not provide Instructions for full Quaiification of the personal computer (PC)
used to operate the SCION. Hffurther quaiiication of the PC Is required the end-user
st contact the PG manufactursr,

Nete Beion does nat provide full qualification nstructions for non-Scion manutachured
accassonas, Limlted instructions may be supplied. If qualificalion of a non-Scion
Accassory ks raquired, the end user must contact the accessory manufachurer,

4.2 Qualification Guidelings

The followi ioledl forming the qualification tasts in accordance with cGMP for
the Manu‘actumu Prwessnng Pad<agng or Holding ofDrugs par 21CFR Farts 210 .and 211,
Addilicnal local requiremsnts may also apply.

Read the tideimes bafore staring the quakfication.

Perform all tasts exactly as written.

Use a pan with permanant blue or black ink unless otherwise specified by compary pollcy.
Meatly strike out any incorrecl words or numbars, macde whils wrlting comments or recording
results, nformation or data within this Protocol, with a single ine. The word(s) crosssd outmust
remain kegible. Write the cormection as close as possible to 1he original snbry. YWrite a brefl
dascription of the amor, For example, write Transcription emor or ‘Re-writter for dlarky’, Iniial
atvd date the changs.

Entering initials where a signature is requested, and vice versa is parmitted, The exception to this
iein 2.0 Qualification Reprasentative and Reviewer Detalls on page §, where sxamples of sach
person’s signatura and initials ars recuired.

Uss the date format dd Mon yyyy (2.9, 08 Mar 2071) unless olherwise specified by comparny
policy.

+

Fublication na. F34207 000, Revivon A, Nowembar 2011 Page 100t 35
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3.0 Customer Responsibilities

The customer shall ensure that the Preventive Maintenance (PM) or Installation Qualification (1Q) up to
point 8.11 is completed. A customer represantative should be available at all imes during the
Operational Qualification Protacol.

Note The Operational Qualification Protocol test procedure should be parformed after significant
repairs, and at least once a year
Sugkeiion [ |pEmey QAIQC Initals |
Rep. Initials ! Initials |
Date | 16 9 /| Date | Date |
Pubdcation no. 384207000, Resision A, November 2011 fof2s
lﬂﬂﬂ"ﬁi;.lﬂ')'uﬂﬂ

SCION Dperationa

Complete all tables and data fiedds to comply with this protocol. Blank fields are not permitted. For
iterms that are not applicable, draw a line through the field, and write ‘N/A" (Not Applicable). If
entire tables or sections of tables are not applicable, strike a line sither through the entire table or
the specific area and enter ‘N/A’", Complete the signature fields on the page.

Write 'Pass’, 'Fail’ or 'N/A' as applicable to the test requirament or outcame.

Ensure that results and/or specific documents are printed and attached to the specified appendix

The Qualification Reprasantative and Reviewer must both sign (signature or initialg) and date the
signature fields on each page. This represents agreement and acceptance of all data and
information an the page

4.3 Page Numbering of Appendices

Each page that is inserted after the appendix is numbered with the letter of the appendixand a
sequential number. The appendix page number must be initialed and dated by both the Qualification
Representative and the Raviewer

For example, pages inserted after Appendix C are numberad
C-1, C-2, C-3.. etc. along with the initials and date.
Ifthe reverse of each appendix page is left blank, it should be marked 'N/A" and signed and dated.

When the 1Q is complete the total number of pages inserted after each appendix is written on the front
page of the respective appendix sheet

| Qualification — / = Reviewer " .
| Rep_initials | —=" /" |nitials ‘ WALRE Inkiais
Date | 76 July 24 Date | Date |
Publication no. 384207000, Revision A Navember 2011 Page Jof36
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4.4 Exception Reports

#An exception to the protocol occurs when the observed result differs from the acceptance criteria or
expected result,

All exceptions to the protocol must be documented in the Exception Report. The Exception Report
includes a detailed description of the exception and resclution by the Qualification Representative.

Each Exception Report shall be issued with a unique identification number in the form ERID-XX-X.
This number is generated by the page number on which the exception occurred followed by a
sequential number indicating each exception found on the page.

Faor example, if an exception occurs on page 34, the Exception Report shall be identified as 'ERID-34-
1", If another exception occurs on page 34, the second report shall be identified as 'ER|D-34-2'. This
identification number should be recorded in the 'Pass / Fail / N/A field after each test.

Each Exception Report must be signed by the Qualification Rep ive and the Rewi as
evidence of approval.

The Exception Report is inserted in the appropriately named appendix and numbered as per Section
4.3 of thiz protocsl.

Qualification | —— ., s - Reviewer g
Rep.Initials | —7 7 niials ’ A Intials
Date | 14 July 24 Dats | Date |
il e Rautaion A, " 21 FaQB1FOTJE
enaslupunu
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4.6 Required Materials

The following stock solutions are required:

100 fig/uL OFN 394204200
1 polul OFN 383085201
100 pg/pL. OFN 393110101
10 pg/yl BZP 83085301
100 pglpL BZP 394206200

The above solutions will be used to prepare the following working solutions which will be required ta
execute this OO0

Note Refer to Appendix 1 for the preparation of the standard solutions.

Qualification — ¢ g Reviewer .
Rep.infials | —>%""" iniiale ‘ Sagcintian
Date [ 16 July 24 Date | Date |
Publcation no. 394207000, Rewvision A, Novernber 2011 Page 140f28

ienaslupunu

SCION Cperafions! Quslification Frotocel

4.5 Reference Documents

The following documents are relevant to this Qualification

« Installation Qualification Protocal
« Completed service report from Preventative Maintenance (PM) schadule

Qualification —— // / Reviewer =
Rep. nkias. | —4" Initials 1 Bz
Date [16 Juty 24 Date [ Date
Publication ne. 384207000, Revisian A, Novamber 2011 Page 13 of 36
wnaslumugy
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4.7 General Guidelines

The following are general cGMP guidelines.

« Perform each procadura exactly as written,

Fill in each item on the form or mark it Not Applicable (N/A).

If anitem is marked NfA, initial it and date it

The Reviewer reviews and initials all entries recorded by the Qualification Representative.

« Keep all raw data, The Qualfication Rep tative and the Revi will initial it, and date it.

» Do not destroy raw data,

« Altach raw data from an instrument, such as the SCION, as an Addendum using the instructions
inthe following Addendums section.

If several instruments are qualified simultanecusly, reference shared information, such as
standard preparation and chemical information, to the document containing the original
information by its model and instrument identification number.

Label all reference standards as required by local regulations.

Record the time each reference standard was opened.

Use reference standards within 24 hours of preparation,

Qualification — // /o Reviewer =
Rep. Initials | * ' Initials wiacinlil
Date [1¢6 Futy 2.4 Da Date |

4.8 Specific Instructions for Documentation

The Revi designates specific d tation instructions as follows,
Permanert Ink Color r Blue
Preferred Date Format | 16 July 12

If more instructions are required: Use an addendum shest, write the addendum number, and a brief
description.

Qualification | — s Reviewer g
Rep.iritais. | —**" 1" Initis S s
Date [16 July 24 Date Date

Publcation no, 334207000, Revision A, Movembar 2011 Page15af38
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4.9 Documentation Corrections

Note All original entries must remain legible after corractions are made.

1. Draw a line through the incorrect information.

2, Write the correction as close as possible to the original entry, or enter a foctnote.

3, Write a brief description of the error. For example, write “transcription error,” “rewritten for clarity,”
or “correcting wreng entry”.

4. Initial and date the change.

Quaiification = s/ p Raviewer il
Rep.Intisls | —=*" " intals I s
Date | 1¢ Tuly 22 Date [ Date [

4.10 Marking Procedures Not Applicable

Some sections may not refevant for the qualffication. Ta indicate that a procedure or part of a form s

unnecessary and that it was not forgotten or inadvertently overlooked:

1. Draw aline through the portion that is not applicable. Write the letters N/A (for not apglicable), your
initials, and the date near the diagonal line.

2. Ifaprocedural step is unnecessary, selact N/A if itis indicated, or write a comment in an Addendum,
The Qualification Representative and the Reviewer enter their initials and the date near the lins.

Note The Qualification Representative and Reviewer must sign and date all forms, even when
part or all of the form is marked N/A.

Qualification = 4 Reviewer L

Rep.intise. | —=% " inals [ s L"“"b"

Date f£ Tuly 24 Date | Date |
Publication no. 384207000, Revision A, November 2011 Pa =|§Uf3
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5.0 Operational Qualification
This chapter contains the tests to be completed to perform an Operational Qualification for the SCION.

5.1 0OQ Preparation

The following must be done before starting the OQ:

1. Preventative Maintenance must have been completed and signed off by the Qualification
Representative, Reviewer, and QA/QC person, and attach a copy of the servica report and add an
addendum number.

Addendum P M. Pretecol

Qualification | == /' p  Reviewer -
Rep. Initials ~——=“"/ Initials QA/QC Initials
Date | 14 July 54 Date Date

2. OQ must have been completed and signed off by the Qualification Representative, Reviewer, and
QANQC person.

Qualifiation | == / / e =
Rep. Initials Sl P Initials QAIQC Initials
Date |16 Dty 24 Date Date

3. The QAJQC person must review, approve, append (if necassary), and sign the Pre-execution
Approval.

Qualification > 75 Reviewer
Rep. Initials St Initials ‘ QAIQC Initials
R | 16 Judy 24 Date | Dats |
na. | Reuison A, 2011 Pagepoias

ienaslumunu
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4.11 Addendums

The following are reasens to complste an addendum sheet;

« A deviation needs documentation,
« Additional information or data needs to be recorded.
« Insufficient space to includs the correction on the sheet where the error was made.

Qualification | —— /2 Reviewer =
Rep.intiasle | —=%" "7 |iitals | QAIQC Initials
Date f6 Gely 2o Date [ Date

412 Addendum Example

The following is an example of using an addendum sheet to document a deviation.
If some of the items on the sales order were not present, you could do the following:

1. Use an addendum sheet.

2. Write Instrument Delivery on the Procedure line.

3. Write the addendum page number followed by a letter. For example: pags 12A, where 12 isthe
page and A represents the first addendum on that page.

4. Write the plan to obtain the missing items, which may be the following:

« Scion notified that Part Number XOO00X and XXX are missing.
« Scion replied that the parts are in stock and will be sent overnight. While
« walting for the paris to arrive, | will continue to set up the instrument.

5. Review the plan with the Reviewer and make the necessary modifications,

6. Document the arrival of the parts and write that this addendum is resalved, Attach a copy of delvery
documents and create addendum pages as required.

Qualification = ., ° Reviewer -
Rep. Initals. | —=4 7 [itala QA/QC Initials
Date ¢ Tuly 24 Date Date |

Pubfication no. 384207000, Revigion A, November 2011 & 17 of 38
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4. The Qualification Repressntative and the Reviewer must sign and date the Pre-exacution
Approval,

Qualification | —— / /2 Reviewer -
R i | —=4 P T QEGC It
Date 1€ Tily 4 Dale Date
Punlication no. 384207000, Revision A, November 2011 F‘ags'lpufaﬁ
enasluAIuAN
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5.2 System Description

5.21 SCION Description

: - - Principal Phane
Instalaion Dt 204 & Operator: MNumber:
Company Information
Company (inideol Awglyat and Ewetucenngnstalation Site. LA
Name: v “Building
Address: 1 Sei ldomgele 41 AddressiLocation; Sylkbumyit Bol.
City, State: T onbalk | Bondeha e City, State: 1o b e
Zip/ Country: {het loel F; Zip/ Country: 4p ¥ s
y Description
e Senal - i B}
SCION 5§ Nomber: GRS 1263 F 024
Sales Order Sales Order Addendum
Numbsr: Number;
GC
: : Serial .
Module Type:  Scign A5A Number: BRAZOZMoan
A |
i 0 & Serial e D
Module Type: AP 4400 Number: BR1203 M 334
MS W
. Serial .
Version: faging .9 4 Number: U106~ L7101 - BB - 4504
Computer Operating System
Operating = 7 Seral Service
system;  Wivdowe 7 Verslon F, No.: 0634 b-156- 434~ 159 Pack ~
c
y Serial Hard Drive 17
% | - =
Maks: Dell Model aptiplex  no. DamyHSI Size /RAML— 4G 7,
Addendum o _ .
Number(s): 2. S ﬁ'!le w d"-lc,s‘.r_f- oHian
Qualification Reviewer
Rep. Initials - Initials LNAG Initiele
Date | 16 Xily 74 Date | Date [
Publication na. 384207000, Ravison A, Movembsar 2011 Pawz‘?of:iﬁ
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54 El Precision Test TQ

The following precision tests are for systems with autosamplers only. The test solution is 1 pg/ul OFN
test mix part number 393065201,

The following is the required precision for 10 consecutive injections:

Injection Retention Time Peak Area

W~ on &) b |-

%RSD

Asan alternative, a % RSD summary report from MSWS can be added as an addendum,

Addendum __ (N /1

NiA | Pass | Fail | Addendum

Observed Mass is between 271.6 miz o 272.4 miz, which is £ 0.4 of
the expected m/z,

Retention Time 5 1% Relative Standard Deviation (RSD),
Peak Area = 10% Relative Standard Deviation (RSD).

=ls|=

To complete this section use the factory MRM method on the systerm CD. Print a copy of the methad
and add as an addendum.

Addendum S

Publication na. 334207000, Revision A, Novembear 2011 PaQEZ?DTJE
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5.3 Data Sheet Specifications

Run these tests after the instrument has pumped down and is leak free, Use the factory methods.
Follow the Installation Procedure; complete this section and the appropriate line of the 0Q Summary.
Print out the methods and results and attach as addendums. Use the factory test column Br-5ms 15m
X 250im X 0.25im.

Table 5-1 TQ Specification

Mode Concentration |Scan Range |Resultt N/A | Pass | Fail | Addendum
El Full Scan 1pg OFN 50-300 S/N 2500:1

EIMRM 100 fg OFN 272222 S/N =5000:1 "

PCIFull Scant | 10pgBZP 80-230 SIN 25001 —=9

NCiFull Scant |1 pg OFN 200-300 S/ 24000:1

1 The Signal-to-Noise ratio S/N values are based on RMS noiss figure.
1 Cltests usa methane gas as reagent gas.

For any tests that did not pass, complete an Addendum for each, write the Addendum number and a
brief description.

Qualification — ! . Reviewer s
Rep.Initials | —" ¥ |nitaks G itele
Date [ 16 July 24 Date Date |
Table 5-2 5Q Specification
Mode Concentration |Scan Range |Resultt N/A | Pass | Fail | Addendum
El Full Scan 1pg OFN 50-300 SN 26001 '
PCIFull Scant | 100 pg BZP 80-230 SM=e001 |
NCIFull Scant | 200 fg OFN 200-300 SN 210001 |

Qualification — / Reviewer "
Rep.intials | —=%" 7 \ritials QAIQC Initials
Date 16 July 74  Date Date |
Publication na. 324207000, Revison A, November 2011 Page zl1 al2a
wnasluauRy
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Ifthe hardware is not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compensate. The most common variation here is the
sampler, where the Combi Pal has been used instead of the 5400, This will have nio impact on resuits
and can be tracked and recorded in the addendum.

55 El Precision Test SQ

The following precisicon tests are for sy with aut plers only. The test solution is 1 pa/ul OFN
test mix part number 393065201,
The following is the required precision for 10 consecutive injections:
Injection Retention Time Peak Area
1 2645 500
2 L. 64 3
3 L_£40
4 5. 642
5 5,641
[ 9. 64%
7 Lotd 1
g L.p4 2
9 .6 49
10 3_£43
% RSD 0.03%

As an alternative, a % RSD summary report from MSWS can ba added as an addendum.

Addendum
N/A | Pass | Fail | Addendum

Observed Mass is between 271.6 miz ta 272.4 miz, which is + 0.4 of
the expected miz. v
Retention Time = 1% Relative Standard Deviation (RSD). v
Peak Area = 10% Relative Standard Deviation (RSD). v

Putilication na. 384207000, Revision A, Novamber 2011 Page 2§ 6f38
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To complets this sechian use the factory Sean methad on the systerm SO Print & copy of the method
and add as an addendum,

ddendum __(V/

Ifthe hardware it not the same as the factory method, then note this in the addendum and how the
hardware available has been configured to compansale, The most common variation hare is the:
sampler, where the Combl Fal has been used instead of the 5400. This will have no impact on resulls
and can batracked and recordsd in the addendum,

Addendum __ (/A

o g, vtk 211 Pagh 24 o638
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6.0 Protocol Approval

6.1 Protocol Acceptance / Approval by Customer

| agrea that the procedures and information referenced in this documant are applicable.

Instrument(s): - = . . } & A
2cilon 451 SB wilh AP%40o

Serial Number(s):

Sales Order Number:

Company Name:

Uﬂ.:fe’.(-f Avin fust auel Enal WeETi e (s |’-|,-.-,-:-T Co. Lid
J 7 ‘d

| agree that the Operational Qualification Protocol has been safisfactorily completed.

| confirm that the Operational Qualification Protocol has not been completed, because of
these failed (non-passed) items O

Authorized Cust

Repr

Name {Print}
Titla
Signature

Initials
| Date

Publcation no. 384207000, Revision A, November 2011 Page 2§ of36

Lenaslupunu

SCION Operafional Qualification Profecol

5.6 Final Evaluation

N/A | Pass |Fail |Addendum

Is the equipment in normal operation condition? v

Have all of the OQ requirements been completed? v

Qualification L P Reviewer z

Rep. Inttials | =1/ 7 |nitials B0 Inkicls

Date 16 Ty 24 Date [ Date [

Publicstion no. 384207000, Reviion A, Novembar 2011 Fage 250636
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6.2 Operational Qualification Protocol Assignment

This Operational Qualification Protocol document is used for:

Operational Qualification Protocol as final test at Scion 0
Operational Qualification Pratocol after Installation Qualification |
Operational Qualification Protocol after Preventive Malntenance and 00 completion, IZ]/
6.3 Protocol Acceptance / Protocol Approval by
Scion
I agree that the procedures and information referenced in this document are applicable.
Instrument(s): i i3 LB dym X
S5G wlih & F a0
ial N 5
Serial Number(s) AQS120DE 904
Sales Order Number:
Company Name: ) i "
Unidesl Avg st qud Ewaiveering dowseldomt Cu tdd
A / & ‘
Publication re. 384207000, Revsln A, Mevember 2011 Page 2R0138
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Scion Certified Engineer Appendices

Name (Print) TONGRAM Each page that is inseried after the appendix is numbered with he (stter of the appendix and a

Title tial number. The dix page number must ba inliaked and dated by both the Cualtfication
Rey bive and the R:

Signature # ;.-_-, ] L
For example, pagresinserted after Appendix C are numberad C-1, C-2, C-3.._atc along with the initials
and date,

Infile | SOMCHA - . If the reverse of sach appendix pags is Jef biank it should be marked NA and signed and dated

oRE [ When the OQ is complete the tolal number of pages nsarted after sach appendix iswrithen on the front
page of the respactive appandix sheat.

6.4 Remarks
Pubiication no. 384207000, Revisian A, Novamber 2011 Paga 2§af3 Pubiation no. 394207000, Revision A, Novamber 2011 P”{:j““
lﬂﬂa"ﬁ‘lﬂm‘l.lﬂﬂ (2135 0F] ATUAN
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Al Qualification Representative Details
-~ The Qualfication Representative is to sert & copy of their appropriate quallficat nis) after this
& cioM id Qualfeati poge.
I Techcomp o

[ No. of Pages Inssrted [

Derlificale

This area is inlentionally lefl blank.
It is hereby certified that

Mr.Somchai Pohtongkam
Has successfully completed the Service & ApplicationTraining for
Scion Chromatography Products
Training Conlents were:

Hardware Operation, Software operation, Data analysis and Installation, &
Troubleshooting of Model:

SCION GC, GCMS SQ, GCMS TQ

At Techcomp Singapore
By Mr. Michael Mei (Service Manager)

On 11"~15" July 2016

Hans van den Heuvel
Commercial Directar
Scion Instruments

Dagez 19 July 2006 Cent. No. : TSG-SCIONGC-15011 602

Pubdicabion ne. 384207000, Revislon &, Nensmber 2011 Fage 30of 13
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SCION Cparaional Cusiibicalion Protocel

8.1 Exceptions

Each Excaption Report shall be issued with a unéque identiflcation nurmbar in the foem of ERID-XX-X.
This number is gensrated by the page number on which the exception ocourred followsd by &
sequential number indicating sach exception found onthe page.
For &xampls, It an exosption oocurs on page 34, it shall be identified as Excaption Report ERID-34-1",
It another exception cocurs on page 34, the second exospiion shal be idenlified as ERID-34-Z_ This
Identification mumber should be recorded in the pass/fall hakd after eachtest,

Insart Exception Reports (if any) afler this page,

No. of Pagas Inserted | pes |
This area is itenifionatly lafl Blank,
Fuk FRevtaon A 2011 Pags 31,0134
enaslumuny
SCION Operational Qualification Profocol
Addendum Procedure:; B Susiem ,-’rc-‘:- ien Page Number;
Qualification == g /s Keviewsr Init
e ~ [P = nitials
Rep. Initials — e L initials ‘ QA/QC Intl
Date 74. Date | Date |
Publzation no. 394207000, Revision A, Novernber 2011 Page Jyaf 38

LenaslupuRu

SCION Operational Qualification Profocal

Addendum Procedure: Page Number___ 1
r(le.lallif'ﬁ:ation /o Reviewsr :
| Rep. Initials O Initials Qe "'"“5'3|
| Date 1% °{ Date Date | |
Publication no. 384207000, Revision A, Novernber 2011 Paga3zofid
enasluAIUAN

SCION Operational Qualification Profocol

Addendum Procadure:_

Page Number

Qualification oy ' Reviewer 7 s
Rep. Initials Solies £ Initials Sriduinbi
Date | 16 i, 24 Date Date |

Pubdcation no. 394207000, Reviien A, November 2011

@ 3 af 3
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SCION Operational Gualification Profoco! SCION Opsrafional Qualification Profocol

AddendumProcedure: £ Cexlidicte  pagenumer Operational Qualification Protocol Certification
for
with the serial number
GRS 1202 F 91
has successfully completed all critenia for hardware Operational Qualification Protocol
as detailed in this document.
Scion Certified Engineer
1 i
2 il
SOMCHAT Pod Tonia kAt f«’“ﬁ“’ " 16 Tulgy 24-
Mame (please print) Signature Date
Auth | Custs Repr i
Name / Function (please print) Signature Date
Customer Address
Ldnided A\r\.&'. lat And E:“‘ﬁ' neeyl N, Coneyltant ve LAd .
(7] b5 -+
Qualification = ! Reviewar :
Rep. Initals ______"“\h"wd_f 7 initials I QAMQC Initials
Date 16 July 34 Date | Date [

Fublication ra. 384207000, Revision A, November 2011

Page35af 35

inanslupauay
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
COAPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 50 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-28 FAX 027189484

WEC-TISKTISTT0TS

Certificate of Calibration

Equipment : Incubator Cert. No.: 24TM338
Condition As-Received :  Usad ltem Page: Z2of 3
Refarence : 2407-01530C-4

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based an TLAS G-20 according to direct
measurement method with Data Acquisition which cted with Temp Detector { RTD ).

Cert, No.: 24TM338

Page: 1of3
The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Refarence standard instrument:-
Equipment : Incubator Instrument Serial No. Cert. No, Traceable Dug Date
1) Data Acquisition MY49001451 24LMa4 TPA 17 Mar 2025
Manufacturar : Bindar 2. This certificate |s valid only to tha item calibrated on date and place of calibration.
3. This certification is to the | System of Unit.
Model : KB 400 E6 Remark : TPA : Technology Promation Association ( Thadand - Japan )
Result of Calibration :- (") Without Adjustment
Serial No. : 20220000022479 Function of UUC" Temperature Source
Fresh air setting : Met Available during calibrati
1D Ne. : UAE.MIC 028/2566 B Finished
Temg. { °C ) 23 24
Submitted by : United Analyst and Engineering Consultant Co. Ltd. f REL. Humid, { % } 52 54
3 Sol Udomsuk 41, Sukhumyit Road, 2 A [AC Suppiy ( Volt 224 az2
Bangchak, Phrakhanong, & r.}
Bangkak 10260 ¥ 2 il Position : Rk St
Location : Microhiolcgy Laboratory H T 1D No.:
H $ 1 18RTD-21
Received Order : 08 July 2024 7 2 18RTD-22
Calibration Date : 09 July 2024 Wiz ,.2;1. c" / 3 1BRTD-2/3
Ambient Temperature : (26+10)°C — 5 4 18RTD-244
Relative Humidity : (50£30)% W 5 1ERTD-2/5
6 24-19RTD-2/8
Calibrated by : Khit Ruttanaprapachai 7 1BRTD-27
= Frobe Installation Details ; Dimension of Chamber : 8 101
N a= 10 com D= 04T m 8 (ol i
Appou by - b= 10 em
Approved Signatary W= 065 m
(| Ponpan Palpim e A0 em H= 2 m
v/} Suwit Imiai Capacity = 037 m*
{ ) Kunchit Promprat
Issue Date © 18- July 2024
The i are fora probability of approxi 95%
This centificate may not be reproduced other than in full, sxcept with the prior wrinien
Approval of ha head of Corporate Sarvices 3 - Equipmant Calibration and Tasting Sarvices.
0 '
ienaslupunu enasluAIuAN



Equipmant : Incubator Cert. No.: 24TME38
Condition As-Received : Used ltem Page: 30f3
Referance : 2407-01530C-4
Result of Calibration :- (") Without Adjustment
Funetion of UUC* : Temperalure Source
Fresh air setting : Mot Available
Calibration | wuc* | uwuc Temperature Temperature | Overall
Paint Setting | Reading stability unifermity Variation| Factor
(c) (|c)lic) (£°C) {c) ('c) k
350 35.0 35.0 0.050 0.31 0.33 2
Calibration M T ("G}
Paint Position
(°c) 1 | 2 [T 3T 4 [ 5 T & [ 7 [ 8 o] (+c)
350 | 95.093 | 35.011 | 35.081 | 35.118 | 34.840 | 35054 | 34.924 | 34878 | 34.824 | 040

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

Temperature stability : One-half of me gmtest e of at any one sansor.
T if ity : The aof at any sensors and the measured
tamparsh.lra at the reference location which are observad at the samea time or at as closa an observation time as
passible o the pattern ar i y within the chamber under steady-state conditions.

Overall : The Di of the { and measured temp it obsarvation.
Uuc* @ Unit Under Calibration
MNote : The reported uncertainty of measurement was included stability and excluded uniformity .

Tha reported uncertainty of measurement was based on a standard by a fel
factor k, providing a level of confidance of approximately 85 %,

~olo-
'
nanslumungu
CertNo.: 24CH1115
'age.: 20of 2
Condition of this calibration resuit
1. Reference Standard Instruments :
Instruments Serial No. ID No. ifi No, Due date
1) Tharme-Hyarograph 1103328 130ECO10 24H1372 12 July 2025
2) Electronic Balance 1126143764 140RCO04 22MM22 20 Fab 2025

- This Cartification is traceable 1o 5| Throwght Technology Promation Association (Thailand - Japan)

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

Material Manufacturer Lot No. Assay
1) Hexamethylanetetramine HIMEDIA 0000453947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0p00522014 8.40%

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

Calibration result
Performing five - F i curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number ; 1120501017
Standard
" UUC* Reading Uncertainty of Coverage
Formazine suspension Measurement Factor
{NTU) {NTU) (ENTU) k
o 0.00 0.0081 2.08
20 202 038 2.00
100 100 075 200
400 40 15 208
800 BO1 241 217

Remark - UUG* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units

The reparted uncertainty of measurement was based on a standard g ipliad by a
factor k, providing a level of confidence of approximately 85 %.

~olo-

Lanm's'lu'muqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-28 FAX D-2719-2484

Certificate of Calibration

Cert.No.: 24CH1115

Page.: 1of 2
Equipment : Turbidity Mater
Manufacturer : Oakton
Model : T0MR
Serial No. : 112050117
ID. No. : UAE.WAT.056/2563
Condition As-Received: Used Itam
Received Date : 05 September 2024
Calibration Date : 06 September 2024
Reference : 2408-0177DSC-1
Submitted by : United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumwit Road,
Bangchak, Phrakhanong, Bangkok 10260
Ambient Temperature : {25+ 25) °C
Relative Humidity : {50 + 20) %

Calibration Procedure ; In - house mathod : CP-CH11
Diract measuwament by

using Formazin standard solution

Calibrated by : Walalak Sirithean
Approved by : —____g"'j
Approved Signatory
{ ) Unnopphol Harachai
{ ) Ponpan Paipim
(/] Salthip Meangmal
Issue Date : 8 Seplember 2024
The are for & confid probability of approximately 85%

This cartificats may not be reprodeced other than in full, except with the prior wrinten
Appraval of the head of Caléoratian and Tosting Equipmant Services.

wnms'laianu

H kN N k Hanna Instruments (Thalland) Litd.

Instruments A1VET-68 Sod 24, Ratchadapisek Rd.,

Hunykwang, Banghkok 10300 Tel: (25414159 Fax; 0-1541-4198

In

Certificate No. : HIT-2510-0375

Page:lof 2

CERTIFICATE OF CALIBRATION
Equipment ¢ COD Test Tube Heater
Meter Model = HIB3SRO0-02 Serial No. HOIES008
Tube Heater 25 Vial Capacity Resolution : 0.1%c
Temperature Range : (-10 to 160)°C Temperature of Reaction : 150°C
Manufacturer : Hanna Instruments Mude in ¢ Romania
Condition As-Received : Used Product Reference : RE250401
Ambient Temperature : (2542)°¢ Relative Humidity : (30215 RH

Customer name : United Analyst and Engineering Consultam Co., Lid.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhaneng, Bangkok 10260

Received date © 5 March 2025
Calibrate date : 7 March 2025
Issue date 7 March 2025

Calibrated Location : Hanna Instruments { Thailand) Lid.

Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference standard instruments.

Approved by : __Wf

Mr. Anan Suwanchaisakul

Calibrated by : # M. Pichit Pesthong
O Mr. Channarong Soinak

Authorized Signatory

“THANN
a_‘mms.mm.s A

This certificate was certified only for the instrument we calibrated.

This result of calibration was found accurate on date and place of calibration only,

** This cenificate may not be reproduced other than in full, except with the prior wrlﬂm e

approval of the head of Hanna Instrument { Fhal!aHWﬂa'Is‘luﬂfJUqu




Certificate No. : HIT-2510-0375
Page: 2of 2

| [api

Winstruments

tion of this calibration result

Reference Standard Instruments : This certification is traceable to the international unit of unit maintained through:

| Instruments Muodel Seml No. f_crtil'u:al,c Now Traceable
Daty Acquisition Switch Unit 349TDA MY4—'“J65355 WE2407-141-1 WK Electric Co., Lid,
- . Technology Promotion
Digital Thermo-Hygrometer HT-771SD ALOTESS 25H171
Association ( Thailand-Japan).
Calibration Result;
Measurement Temperature Scurce Accuracy for COD Reactor.
Capacity Nominal Value Average Value Uncertainty of Measurement
{Vial) 7 ‘o) #7c)
25 Vial | 150.0 _lﬁ-O.Ai . U_-'f:F_

Unit - °C
(1a) (24) (3A) {4A) (5A)
150407 | 150377 | 150269 | 150402 | 150.422
(1B} (2B} (3B) (4B} {5B)
150.426 150.394 150,644 150690 150.542
(1¢) (2¢) (3C) (40) (503
150477 150,303 150,627 150.257 150176
(1D (2D} (3D 14D (5D
150462 150456 150,199 150,406 150.102
{1E1 {2E) (3E) (4E) (SE}
150,185 150513 150,235 150,460 150,442

Figure: Shows the location of the temperature source,

The report uncertainty of measarement was based on & standard uncertinty multiplied by a coverage factor £ =2,

[ 2 a level of confidence of i [y 95%

** End of certificate **

enasluAIuRy
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Agilent 7830 GC Preventive Maintenance Checklist et

Introduction

Customer Information

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

= A customer rep Ive should be to the engineer while performing the preventiva
maintenance procedures.

« Any pars, noi inchuded in thva Parts Lists section of this document, are not part of the

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

« |f a system lEquI’ES the use of extra or speclal procedures and/or parts for the maintenance
sarvice, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Important Customer Web Links

s Formore information about Agilent Toehmhgl’unrm« prease visit our n-ehsute using Im _
following URL: hitp:/ /www.agilent com/ens-us/p S/ "

= The Agllent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find In-depth documents and videos relevant ta Agilent
technologles. Visit https://community. agilent. com/welcome.

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

« A useful Agilent Resource Center web page is avallable, which includes short videos on maintenance,
quick lists of bles for new i and other valuable information. Check out the
Resource Page here: https://www.agilent / gi ources,

» Nead technical support, FAQS, supplies? - visit cur Support Home page
hittp:/ S www agilent.com/search/support,

«  Videos about specific preparation requirements for your instrument can be found by searching the
Agilent YouTube channel at hitps://www.youtube com/user/agilent.

« 78908 Manuals are also available on Agilent,com;
o Safety
https:/fwww.agilent.
o Installation and First Startup
https:/fwww.agilent.com/cs/library
o Operation Manual
hittps:/fwww.agilent. i Is/Public/78908_Operation_pdf
o Maintaining Your GC
tttpe:d v aglient cormy/cs/library/usermanuals/ pubbc/ G34350-
20052%2078908_Maintaining%20Guide pdf

public/78208_Safety. pdf

cs/library

Is/Public/78908, llation.pdf

Rewviglon: 2.01, Issued: September 15, 2021
Agile Document Number: DOO13618

DE number. 44166.7597222222 page 1 of 8
@ Agilent Technologies, inc. 2021
.
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Agilent
CrossLab
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
reliable operation and the accuracy of your results.

Dellvered by hughlyualned and certified service engineers using genuine Agilent parts and supplies, Agilent

provides everything you need to reduce unplanned downtime and keep your systems

operating at their peak This ‘.hecklusl will be completed at the end of the service and previded to you as a record

of the p

Agilent 7880 GG Preventive Malntenance Checklist

- Agilent

wenansluaupy

CréssLab

Frem st Quste:-

Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supplles are avallable before the preventive
malntenance visit.

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

Complete empty fields with the relevant information,

Complete the relevant checkboxes in the checklist using either a "X or tick mark “™_

Check “Section not applicable” check boxes to indicate services/tasks not delivered, as appropriate.
Complete the Preventive Maintenance service in the order of the tasks listed.

Complete the Sarvice Review section together with the customer.

Complete the fialds 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 lo sign the Service section the s and your
signature.

Additional Instruction Notes

»  Check for any active service notes for this unit. If there are any applicable “Safety” or "Modifi

Recommended” Service notes, plan to implemant the changes on this unit befare daing any
qualification service.

Do not implement firmware updates, unless you get approval from the customer and are sure that
they are ible with the i control

Revision: 201, Issued: Septermber 15,2027

Agile Document Number; D0013518
DE number: 44166,7507222222 Page 2 of 8
@ Agllent Technologles, Inc. 2021
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CrossLab

Agilent 7890 GC Preventive Maintenance Checklist Foamngigh s ke

System Information

@ Check this bax if an Instrument configuration report is attached instead of completing the table
below.

| Instrument System Name and ID UAE, TOX.007
|

Instrument System Site and B -
Lodation Laboratory
— . o | List the Serial Numbers of each
List Sjlstam Component Product Numbers Component B
| 1. . Gadd0A CN11021007
| 2. B4513A CN20030058
3_645;;1;& CN20020080
‘ 4, | |
5. |
ek
E ‘
9,
! . B
| 10
|
Preparation
@ Discuss any specific issues with the customer before starting.
A Review the instrument logbook for ded problems and comr
A Saveinstrument control settings befora starting the procedure.
@ Perform g general inspection of the system for cleanfiness,
A Check for proper installation of parts, assemblies, sensors etc.
B Check sysiem for required installation of components, settings as defined by current Service Motes.
A Check for required firmware updates and verify with customers if they would like them Installed.
& Before starting the following procedures, record the Detector Signal Dutput(s) in the results table. If

the GC is turned OFF orin a service mode, comparing the detector outputs before and after the
service is not possible.

Revision: 2,01, Issued: Septemnber 15, 2021

Agile Document Number DOD13678

DE number: 44166.7567222222 Page 3 _ of B
o Agilent Technologhes, Inc. 2021
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CrossLab

Fram Iniht 13 Duiesme

Agilent 78%0 GC Preventive Maintenance Checklist

ALS Maintenance

Section NOT applicable
Check all cabling and confi settings bet GC, tray, and inj

a
"]
@ Vacuum or remove any dust, especially arcund fans.
A
2

Check operation of all fans.
Check syringe for smooth plunger operation.
A Check for smooth operation of the needie support = clean if necessary

Restore Instrument

A Restore the normal operating conditions or customer method using the Data System.
Purge the system with carrier flow for 15 minutes

A Bake out the system, then restore the normal operating conditions

F After equilibration, check and record the post PM detector signal output values.
Results should be similar or lower than the detector outputs recorded prior to PM.

@ Perfarm a chemical checkout. If this is a routine PM, inject the customer's sample using the ALS if
applicable, This will act as a final checkout of both the ALS and the GC.

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

Revigior: 2.01, |ssued: September 15, 2021

Agile Document Number: DROT3518

DE number: 44166 7597222222 Page .B. of 8
& Agllent Technalagies, Inc. 20217

- Agilent
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Agilent 7890 GC Preventive Maintenance Checkdist C 3 SLab

Hre b 1 et

Preventive Maintenance Procedure

Clean and inspect GC

JA Unplug power cord from the power source.

/A 0Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans.

£ Inspect internal connectors for proper contact and placement.

A Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

F Verify oven motor sping freely and turns on with the oven door closed, off when the door is cpened.
B Verify nperzhnn of all other fans - the inlet and EPC cooling fans.

A Verify oven intak let flap bly is op ] hly while hesting and cooling the oven

Inlet and detector consumable replacement

@ For the inlets installed, perform inlet maintenance as defined in the 7890 manual - “Maintaining Your
GC” - for the inlet(s) instalied.

Replace the split vent trap cartridge flltel on units with these inlets: Split/Splitless Capillary (S5L),
Mult-idode Inlet (MMI), Proai T Wap (PTV), Volatiles Interface (V).

o
A If the inlet system Is used in Split Mode with viscous samples, inspect and clean the split vent tube on
o

the inlet and flush or replace the tubing between the inlet and the split vent trap.
If the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sampbe ar corroslon replace the Ignitor. Examine the FID collector and castle assemblies for

= clean as Y.

Zero Sensors and Leak test

& Zero all pressure sensors per the procedure in the 7890 *Advanced User Guide®.

@ Perform inlet pressure decay test(s) as defined in the 7890 “Troubleshoating Manual™.
If the PM is done in prep 1 for an O 10 ion, then the p decay test defined
within that protocol can be used for the PM

p Record if test passed or falled In the results table.

Revigion: 2.01, lssued: September 15, 2021

Agile Document Number: DODT3618

DE number; 44166,7587222222 Page 4 of &
@ Aglient Technologles, Inc. 2021
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Agilent 7890 GG Preventive Mainterance Checklist CrossLab

Fuom g

Signature Page

Service Review

& Attach available reports/printouts of all tests to this documentation.
Record the Preventive Maintenance service activity in the cusmmefs records/logbook.
& Update/reset Instrument as
@ Affix the FM sticker to the system or instrument Ingbook based on the customer's request,
@ Camplete the Service Engineer Comments section if there are additional comments.
@ Review with the customer this service, parts replaced, and test results obtained.

O  If the instrument firmware was updated, record the details of the change in the Service Engineer's
[ box or if Y. In the s 10 records.

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

oo

7890 GC Test Results Table

Detector Signal Outputs Before PM Service | After PM Sarvice
Front detector cutput 3135 3135

Back detector output 245 193

ALX detector output nia nia

Prassure decay test Expected testresult | Actual test result
Front inlet pressure decay test Pass Pass

Back inlet pressure decay test Fass ] nis

Revision: 2.01, Issued: September 15, 2021

Agile Documnent Number: DO013618

DE number. 44166 7597222222 Page _8 of B
@ Agilent Technologies, Inc, 2021

- Agilent
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CrossLab

Agilent 7830 GC Preventive Maintenance Checklist i s

7890 Parts List Table
The following kits are recommended for capillary and purged packed inlets, If this is a general PM and the

hasap i et of bles, you may use the customer's consumables.
Product or
Part description Part number used o
S5L Capillary Inlet PM kit, Splitless 5188-6497 | 78204/ 1
SSL Capillary Infet PM Kit, split 518B-6405 [ 7800A7B m
S5L Capillary Ultra inert Inlet Gold Seal with 5150-6144 789048 N
Washer
S5L Capillary Ultra Inert Inlet Splitless Liner - 5180-2293 TBR0ASE -
Single taper with Glass Wool
SSL Capillary Ultra Inert Inlet Low Pressure Drop | 5190-2295 7RO0ASE
Split Liner -
with Glass Wool
PP Inlet PM kit 5188-64598 TEO0AB =
Solit vent trap PM kit, single cartridge (for MMI, | 5188-6405 TA90AE -
PTV & VI)
MMI Cleaning Kit G3510-60820 7BI0A/E N
PTV Septumiess Head Rebuild Kit 31829747 TRG0A/E =
PTV Septumless Head Teflon Guide 5182-9748 TRG0AB =
Ignitor (glow plug) assembly with O-ring 19231-60680 TEa0AB 1
FID Collector Rebuild/Cleaning Kit 5153167000 TE0AME 3
Standard .011-inch FID Jet for capillary FID base | G1531-80560 THIOAE _
High Temperature .07 -nch FID Jet for capillary | G1531-80620 7EI0A/B R
FID base
Standard .018-inch FID Jet for packed column 1871020119 TESDAMB _
| with packed FID base
Standard .011-inch FID Jet for capillary column | 19244-80560 7890A/B i
with packed/adaptable FID base
High Temperature .01 8-inch FID Jet for capillary | 19244-80620 7890A/B
column with packed/adaptable FID base =
NPD Jet, universal fit, 011-inch ID G1534-80580 | THI0ASE z
MNPD Jet, universal fit, 011-inch ID Extended G1534-80590 7830A/B .
[
551 Capillary Uttra Inert Inlet Gold S=al with 5190-6144 TBH0ASB )
Washer
S5 Capiliary Ultra Inert Inlet Splitless Liner - 5190-2293 T890A/B )
Single taper with Glass Wool
**F1D Collector Replacement Kit, if needed G1531-67001 TRIDAR

Revision: 2.07, Issued; September 15, 2021 .
Agile Document Number: D001 35618 Tt s
DE number. 44166.7507222222 Pape I of _& i Agilent
& Agllent Technologles, ne, 2021 3
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Request No. 25-68 / 0320 MTC. ACL.No. 372 / 68

CALIBRATION CERTIFICATE

NOMENCLATURE : L. Atoenic Absorption Spectrophotometer “Agilent Technologies”
Model AAZE0FS, Serial No. MY13160001
2. Working standard solution “CPA chem”
Solution of 29 components, Lat Na. 1012852
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumyit Road, Bangehak, Prakanong, Banekok 10260

CALIBRATION PROCEDURE : 1, Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2, Estimation Uncertanty of Measurement in Analytical Chemistry (QP-513)

CALIBRATION RANGE: 0.02, 0.10, 0.30, 0,50, 0.70 me/l at 228.8 nm.Cd, 0.10, .20, 0.30, 0.50, 0.70 meA at 357.9 nm.Cr,

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

020, 0.50, .70, 1.00, 150 meA at 217.0 nm.Pb, 0.05, 0.10, 0.30, 0.50, 6.70 mg/l at 279.5 nm.in,

(.10, 0,20, 0.50, 0.70, 1.00 mgA at 232.0 nmuNi, 0.05, 0.10, 0,30, 0.50, 0.70 mel at 2139 nm.Zn
CALIBRATION DATE : 3 February 2025
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologles™, "CARLO ERBA®, “PanReac AppliChem®
Cadmium Lot No. 0001152457, Chromium Lot No. 0106315418, Copper Batch No. 0001268514, Iron Batch No, T1260874,
Lead Lot No. 0123204734, Manganese Batch Mo, 0106301952, Nicked 8atch No. 0104978044, Zinc Batch No, 0100792297
AMBIENT CONDITIONS : Ternperature 25 +5°C  Relative humidity 50 + 20 %

The Atamic Absarption Spectrophotometer has been calibrated against Referance Material

traceable to National Institute of Standards and Technology { NIST § by The Analytical Chemistry Laboratory.
The results are attached herewith. s

Calibrated by Atipot App
{ Mr. Atipat Ratana } d tong)
Director of Ana-l!tﬂt;aL Fherr!fslnpr Laboratory
Ref. 2015268013000459001
lssued Date : 7 March 2025
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Agilent 7890 GC Preventive Maintenance Checklist Fro et Do
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- The Equipment can operate as normally.

Service Completion
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CALIBRATION DATA
1. Noise Level
Element Cd O Cu Fe Fb Mn Hi Zn
0.0006 00001 -0.0009 0.0003 CL0008 0.0010 0.0007 00008
-0.0001 | -00012 | -0.0007 0.0005 0.0000 0.0002 0.000% 0.0002
0.0007 | 00010 | -0.0002 0.0008 0,0003 0ooa 0.0009 0.0002
00002 | 00002 | -0.0005 | 0.0009 0.0003 0.0002 0.0008 0.0011
0.0000 -0.0005 | -0.0008 0.0c08 0.0007 0.0001 00004 00013
0.0001 00002 | -0:0007 00008 -0.0002 | -0.0001 0.0002 00005
0.0002 0.0000 -0.0004 0.0005% 00002 | -0.0008 0.0001 0.0008
0.0006 00007 | -0.0001 0.0004 -0.0001 00003 0.000% 0.0003
0.o00e 00008 | -0.0008 0.0014 0.0007 -0.0005 0.0009 0.0005
Absorbance -0.0005 | -0.0008 | -0.0009 0003 00006 (L0002 0.0002 0.004
0.0002 | 00013 0000 0.0011 0.0004 -0.0005 0.0001 0.0006
00005 | 00018 0.0012 0.0014 0.0004 40,0006 00005 0.0014
0.0009 | 00012 | 00006 | 00014 | o003 | -oocos | ooood | coowo
0.0003 0017 0.0002 00016 0.0003 0.0000 ~0.0005 00002
0.0003 -0.0015 0.0003 0.0002 0.0006 0.0003 0.0007 0.000%
00004 -0,0005 0.0001 0.0014 0.0007 Q.o009 o.0007 003007
-0.0001 0.0018 00010 0.0016 Q.0001 -0.0002 0omz -0.0002
0.0003 | -00017 | o012 | ooor | oooes | oooos | ooonn | o000z
0.0010 -0.0018 | -0.0007 D.000% 0.0010 0.0009 0.0001 0.000
Q.0004 0.0007 -0.0008 0.0004 0.0011 0.000% 0.0002 0.0000
MAverage Absorbance 0.000 -0.001 0.000 000 0.000 0.000 0.000 0.001
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Request No. 25-68 / 0320 2/5 MTC, ACL. No. 372 / 68
2 Precision
Conc. Absarbance Ave.| SO [eeRsC]
(mgA) Abs,

002 | 0.0076] 00066 | 0.0071] 0.0065 | 0,0075] 00066 | 0.0077 ] 0.0065 nﬂ 00065 | 0.007 | 0.0005] 7.39

10,0523 | 0.0921 | 0.0920 | 0.0917 | 0.0918 | 0.0904 | 0.0925 | 0.0910 | 00915 | 00527 | 0,002 | 0.0008 | .82
070 | 0.2083 ] 02082 | 0.2100| 0.2114 | 0.2102 | 0.2091 | 0.2096 | 0.2093 | 0.2088 ] 0.2082 | 0,209 | 0.0010] .49
010 | 0,0095 | 0.0104 | 0.0097 | 0.0095 | 0.0093 | G.0051 | 0,009 | 0.0095 | 0002 | 00080 0,009 | 0.0007| 7.63
0,023 | 1.0243 | 0.0237 | 00242 | 0,021 | 0.0226 | 0.0232 | 00233 | 0.0237 | 0.0237 | 0.023 | 0.0008| 3.61
.70 | D047 | 0.0490] 0.0497 | 00516 | 0.0A87 | 0.08TE | 0.0974 | 0.0984 | 0.0A73 | 0.0474 | 0.048| G.0017 | 2.85
0.05 |0.0073| 0.0072| 00060 | 0,0068 | 0.0067 | 0.0065 | 0007 | 0.0066 | 0.0068 | 0.0070 | 0.007| 0.0007| 5.55
Cu | 030 |0.0380 | 0.0385 | 0.0377 | 0.0382 | 0.0394 | 0.0375 | 00381 | 00352 | G060 0,0385 | 0,038 | 0.0006 | L&Z
070 | 0.0888 | 0.0895 | 0.0890 | 00502 | 0.0897 | 0.0893 | 0,0899 | 0.0850 | 0.0902 | 00698 | 0,090 0.0005 | 056
010 | 04102 | 0.0103| 0.0100 | 0.0092 | 0,010 0.0094 | 0.0101 | 0,009 | 0.0097 | 0.0101 | 0010 | G:0005 | 535
0.21 [ (.0921 | 0,002 | 0.0921 | 0.0425 | (10412 | 0.0419 | 0.0425 | 0.0019 | 0.0929 | 0.092 | 0005 | 1.09
100 | 0.0791 | 0.0782 | 0.0780 | 0.0780 | 0.0776 | 0.0792 | 0.0780| 0.0T6Z| 0.0786 | 0.0794 | 0.078| G.0006 | 0.78
0.20 | 0.0092] 0.0087 | 0.0081 | D092 | 0.0090 | 0,0087 | 0.0091 | 0.0082 | 0.0091 | 00084 | 0.009| 0.0004| #.45
ety [ 070 |0.0275|0.0290 | 0.0288 | 0.0283 | 0.0272 | 0.0286 | 0.0280 | 0.0265 | 0.0268 | 0.0256 | 0.028| 0.0006 | 209
150 | 0.0592] 00580 | 00591 | 0.0596 | 0.0577 | D.0589 | 0.0591 | 0.0580 | 0.0575 | 0.0595 | 0.059] 0.0008 | 1.28 |
005 |0.0126)0.0130f 0.0123) 00113 | 00155 | 00026 [ 00122 ) 00123 | 0.0114 | 0.0117 [ o122 | 0.0008 | 481
Mn | 030 [00588| 00552 | 0.0584 | 0.0593 | 0.0582 | 0.0584 | 0.0596 | 0.0602 | 0,0581 | 0577 | 0.05% | 0.0008 | 132
0.70 |0.1320] 0.1318] 0.1313] 0.1306 | 0.1526 0.1314 | 0.1320] 0.1308 | 0.1303 0.1305 | 0.131 | 0.0007| 056
10 |0.0107| G011 | 06102 | 00056 | G101 | 0.0106 | 0.0096 | 0108 | 0.0100 | 710702 | 9.970 | 0.600% | LA |
Wi [T0.50 |0.0952[ 0,045 | 0.0941 | 00869 | 0.0052 | 0.0450| 0.0853 | 0.0452 | 0.0154 | 00455 | C.045| 0.0004 | .69
100 | 0.0898 | 0.0875 | 0.0856 | 0.0853 | 0.0B66 | 0.0866 | 0.0856 | 0.0865 | 0,0857 | 0.0855 | 0,086 | 0.0008| 0.92 |
005 | 0.0367 | 00370 | D037 M.0362 | 6,0369 | 00367 | 0.0363 | D.0367 | 0.0265 | 0:0360 | 0.057 | 0.0008 | 1.02
10,2022 | 0.2009 | 02022 | 0.2017 | 0.2022 | 0.2009 | 0.2001 | 0.2016 | 0.2022 | 02023 ] 0.202] 0.0008 | 0.38
070 | 00118 04123 | 0.0107 | 5:4132 | 0,142 | 0157 | 04084 | 0.0098 | 0.0101 | 0.0079 | 0.411 | 00025 | 040 |
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Request No. 25-68 / 0320 3/5 MTC. ACL. No. 372 / 68
3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
Elernent | Standard Value of AM|  Reading Esror of M Eriar af Uncertainty |
(e} (mzAl (g} 1) {mgA)
(R 2o (000 L3 + 0005
od 30 0300 (LODD 01 + QU005
0.700 0.688 0.012 167 + (008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element | Standard Value of RM|  Reading | Emorof Errr of My U
{mgdl (gl Imgn) () (gl
03000 [ 000e 939 +0.009
Cr 0,3000 0306 0.006 198 + 0.2
07000 0.65T 0,043 620 + 0023
3.3 Reading on waveleneth- Copper (Cu) at 324.7 nm.
Element | Standard Value of RM|  Reading Emor of Error of L
(mg/t) mgrlh (mg) (%) imedAl
0,050 0050 0.000 068 + 0,003
Cu 0.500 ozm2 -0.008 270 + 0.00%
070 n.6ad D016 2 = 0020
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34 Reading on wavelength- Iron (Fe) at 248.3 nm, 3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Elerment | Standard Value of FM|  Reading | Emor of & Emor of L Elernent | Standard Value of FM|  Reading | Eror ol Errar af L
(mgA) mag} {mgdl) (96} {mel) (rriaf) (me/t () (o6 Ime/th
0100 0107 0,007 106 + 001 2.100 0098 0002 160 +0.013
Fe 0.500 0522 0022 449 + 0016 Hi 0500 0,430 0010 200 +0.01F
Loao 0.990 -£0.010 Loz +0.029 1000 0,951 0019 450 £ 0,032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm. 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of AM|  Reading | Emor of M Ermor of s Uneertainty | Element | Standard Value of RM|  Reading | Emor of Error of [
ma/lh () (rma) {56) (gt {mgdl [l (gl (96} (rmgAd
0200 0200 0.000 015 +0.014 0.050 0.048 -0.002 337 +0.013
b 0700 o7 0.001 0.10 + 0,030 Zn 0.200 0.325 0025 832 + 0013
1500 1480 0,020 132 +0.061 D700 0677 0.023 333 + 0019
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm, Rernark : The reported uncertalnty |s an expanded urcertainty caloutated umgaw{acw of2(k=2)
=
Element | Standard Value of AM| Reading | Emor of Error of Uncertainty which ghves a level of confidence of approxdmately 95% 2
(mgd) g/} {migy (9%} imgfl} 5
0050 0051 0001 741 < 000 Calibrated by Atipat, App
M 0.200 0291 0009 292 + 0,007 (Mr. Atipat Ratana) -
0700 0665 0.035 095 + 0.014 Director of Andlytical CHEREG Laboratory
Issued Date : 7 March 2025
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