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ELECTRICAL AND ELECTRONICS INSTITUTE A

-) FOUNDATION FOR INDUSTRIAL DEVELOPMENT  {faci

. 975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ﬁ\fﬁf‘:};y
[ttt Phrack Sa, Mueang Samut Prakan, Samut Prakan 10280 ROTETRTEE

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

CP20240291EA
CP2024070254

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
ModelType: LxT2 (Meter), 375A04B02 (Microphone), PRMLxT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Customer: United Analyst and Engineering Consultant Co.,Ltd.

Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 5- 6 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.
S tonATItPIURN
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

[P )

e A R

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240291EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)

Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)

Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)

ID No.: UAE.EFM.033/2564

Ambient Temperature: (23+2)°C

Relative Humidity: (50 +15) %

Pressure: (101.3 £ 1.5) kPa

Method of Calibration :-

IEC 61672-3:2013.

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)[Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 (CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)[6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
[Temperature Transmitter PTU30L 13950483 CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025
[Temperature Transmitter PTU301 13950484 (CD20240143EA 12 June 2025
y (CB20240035E8 13 February 2025

7)|Performance Audio Analyzer Us903B MY56510003 CK20230072EA 13 September 2024

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Certificate No.: CP20240291EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
29.3

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.1
C-weighting 28.8
Z-weighting 34.1

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

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
.
enasluemuAy
Page 2 of 6 F-CAL-005 Ed.1

e A

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP2024

0291EA

Calibration Report

5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.3 0.1 0.3 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.2 0.2 0.2 +5.0

Function : 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

(Hz) (dB) (dB) (dB) (dB)

63 0.0 0.0 0.0 +2.0

125 0.0 0.0 0.0 1.5

250 0.0 0.0 0.0 +15

500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 -0.1 0.0 +5.0

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

Frequency Measured value Deviated value Acceptance limits

Weighting (dB) (dB) (dB)

C-weighting 94.0 0.0 +0.2

A-weighting 94.0 0.0 +0.2

Z-weighting 94.0 0.0 +0.2

'
enanslumuny
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Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1
104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
114.0 114.0 0.0 +1.1
119.0 119.0 0.0 +1.1
124.0 124.0 0.0 +1.1
129.0 129.0 0.0 +1.1
134.0 134.1 0.1 +1.1
139.0 139.1 0.1 +1.1
140.0 140.1 0.1 +1.1
141.0 141.1 0.1 +1.1
'
tenaslumuny
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240291EA

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240291EA

Function : 11. High-Level Stability

Calibration Report

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

Tl::pr;giog :atlo Reference SPL Co:celcu ::nszlf' 'T;Tme Deviated value Acceptance limits
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.3
Uncertainty of measurement
) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
1) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.1 0.1 +1.1
42.0 42.2 0.2 +1.1
41.0 41.2 0.2 +1.1
40.0 403 0.3 +1.1
Function : 8. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1
Fast 2 118.8 -0.2
0.25 109.8 -0.2
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 101.0 0.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1348 06 3.0
cycle
Positive 1344 1340 0.4 2.0
half cycle
Negative 134.4 134.0 04 £20
half cycle
Function : 10. Overload indication
— Measured value (dB) n Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1434 1434 0.0 15
enaslumuAl
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Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 2.

4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6

1. Indication at the calibration check frequency can not measured because customer does not provide

enaslupury
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430 pak ) {81 LEc] AL A6 % 5 i) i DAED Pass
EE L s s 500 1 ann S} n sl Pass
i LR | 160 41 Al (%) 5 018 Pass
a0 Bray |z 10 =10 A3 i %k m & Pass
440 HLE nasy 1000 oz [EILY] EELT) 3 iy g Trass
450 [T | (&= 1A B41%1 LELT) [} iy Pass
4.0 H5.57 | 682 1,70 DA L1 %) % = QT Pass
460 ulbh | BK4 (&) 0 1 S% ] T Pas
. AT 2004 2500 A0 220 L L Fass
bR asm [E7] 2000 [T 300 2 am Pass
4.m B30 Lam pE ] ] LE2L0) 2% 30 aoar Pass
] Wl gl 3000 a1 0 ) 4% ] HE Pass
um 55 e 300 002 BT 1) S1%1 20 e Pass
L LA ] 1593 3000 DT 01 0% B ] e
] L A o -0 0l sk £ %) 1 s
240 wm A0 &) 10, LNy ) (1] iy
P AT 38 A4 T nis L] 0 s
um s913 5007 000 S LIt S(%) 5 e Paas
Ja w15 1008 S0 i 0% &%) L i Fams
waix 10 Standand L 1 Ll Uinder Casbbration

- UL Rnfermce Condition - 41 33 ', 1913 kPa, Air

= Florw Harig was oomecied for por-siandand operiieg condition by usng equesnn |

Pret _ Tumea:
Qme:la me x x e
Tret
where )= [Mlow Rate = Absnluie Pressare T = Ahsabate Tempensiee
veas = Meamnttoent Condilion el = Brmend Confiiin
T resas elad ealy Hs I et b il b g L it

enaslumuny

ol o et Dnsastivs heutmaman Co., Lol

- TOE-AFra-01 Kare 08 bz i 16/8/24

INREAAL

INSTELSIENT CALIIRATHIN

1
TR ATIVE PSS TRUSITSNT OO0 L TT HEATI TR
T MO L SO0 SURTISAKEIES [ TAMBIN BAKG KATIL

ANFIETE ARG PELESAMIT FAKAN FHOVINGE 10048

AN
TEL: io00D-Tiv-Eoa-] FAN: ibbm-XFie-Tidn

h ',.,_
"5 "7::\\? AXE

JM'I Ty,
Atk

L=
o A
EaLanEn e

Fage 374

Foesult ol Caliliragion : Lew (Withowt Adfusimeni}

Crsificase N : 24-A5P- 118

Requess Ne o Req-2024- 1863

Vemprrature Frisaurs TR o Errar Errsr e i Uneertainty
Prossars Benuli
o WPal LETET TS A T T T T T
] Lol ol [ og| B0 lin | (LD03 Vimin 5 [ELai) Pasa
M s oo n.0m (] Obmis | 0007 Visin 20 ool Pias
] WL Dot (] [ B0 Vin | LG Fmin Ed asoin s
300 aw s s (] OWmie | 0003 lien 5 0028 Piss
Moo e nos1 L Rl LoDl L § 0003 Limin 0 D28 Pass|
W00 wii noe il= ] 000l | as0l lmin | 0003 i an nHe7 Pas|
e L o LRl g Ll L1 5 MG Pz
00 Lt L 10 il L] 5%l m TG P
1500 Wl [T a0 n 3w £ 1%1 an TS P
5060 Lk () [kl Ll Ll & 1%l £l HI3G Pas.
1500 Lob ] (2] =] o i) S0 n o Pz
et i} LE2 pss e Ll 1 05 %l 3% A0 Ll Fam

enaslupuny

Tha rexslon yeiaied ooky i e bters cabbraied. The omnificats shall wan B seprodeced exsepi 8 L withesi wriaen spprocal af the |asarstive Trammen Co, Lad

IR ATIVE INSTRLIMENT CALINRATION LAB

I ATTVE POETRUMENT COL LT HEAD OFFXE

T AR [ SO SUNTTAKEIRN § T A M A B AT
ABIPHECIE IUARCS PRILESAVIT FRAKAN FOVINGE 1050 TIEAT ANTS

TIL. S0 1801 FAK: e 28 LT 1

FI-FOE-AFM-OL Rire 03 lagui date 1678724

S g e
-__w-ﬂ%"; ACEREDITED
k Y

il AT RSy

Pagi 4

Huse
* Indicaies aon acedied
== <pezified in 120k 13157, Back Pressure contml + | mH20

MPE = Masimums ermimible Frme Cipee R m Smsfnmrs Speifeim b

Wecivian Huls far Seaivmenis of Cenfarmity

Cartifieate N | M4 128
Hoqpaesi Mo | Reg-20024- 1803

T arurard sk vk ¢t Fot ke Lateeents of snalBraty 1) b o abhawhm sl i e agpd el g TLAC-GRARTINN, Casdebines on

e Reportng of Cnmplanos wak Specfiction s folkwsng Py 30 dotwrann

Pt =

rewlt e

ity n 8% coveragr prebabiity o within the b,

P’ = The recsmrcrara ek wa siffn e lirsi Hlaweer, 2 porsian of the exgandod sacern iy of mcsrenen: 295" ey e lirs

Fall' = Tha msemurmmt rered g af (he Vionks, B, o portion af the expaaded unsmrmminy of measarmmmest o 5774 i wihin e B

Pl = The measrrrwe revab plas the expanded uncemnry with & 3% coverage probubil iy wers ootskde fae

il-—t-—t

W H

End of Cervifiears

Upger et
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enaslupuny
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TECHNOLOGY PROMOTION ASSOCIATION (THATLANT-JAPAN)
CORPORATE SERVICES 3 BOUIPYIENT CALIBRATION AND TESTING SERVICES

F340 PATTANAKARN ROAD 508 18, SUANLLANG, STANLUAMG. BANGROK 10250
TEL B-2717-30040-28 FAX. 0271 0-0484

Cartificats Mo, : 251258
Paga: ol 2

Certificate of Calibration

Exquipmsnt ; Anoroid B
Marufacturar Banga This ceriificate may sol te mproduced other tis s ful
ERDE[ Wilth [i pricr withen approvel of the Bead of
L=
1ims Comperati Services 3 Equpment Cabbaion and Testieg Sarvicss
Serlal Ma.:
10 Wiz : LIAE EMAZ 0BT 2552

Conditien As-Recebved: Used pom

Rooehved Data; 10 Aprl 2028
(Calibratiom Datic 17 Mgl 2025
Reference: 2504-031 TWSC Submivied by Unitad Aniysl &= Engineering Consulfam Co, Lid

Amblant Tomparaiues; [ 23 £ 2} °C
B Sol Udomsuk 41, Sukhurmedt Aoad,
Eagehak, Phrakhanong, Banghok 10280

Batatrve Humidity: [ 80.& 153 %
Atmospheric Pressans: 1002 mbar
Procedurs used:  The eaiteation was condusied by dreci companson method against Prassuns Mearaing bsinimanis

Standad accordng & calbmition precsdurs SPAP10, using * DKDR 61 ; Caktvtion of Pressure Gauges ™ as
A gudaknng,

Sondiiion of this result of callbration
1. Aimference staniams inetnersls
Instramant Mudal Berial Mo, Cartificatn Ho, Bae Date:
1) Standard Barometer D42 \4ER505086 MP-O1EE34 15 May 2028
Z.This. instrumént ‘i installed in vortcal canissicn and cames of the cial wis usad a8 (he referecs bl
3.This resul of calitration was mada on maquesied ol the point specified iy cusiorsr
4.5cale and comvenion tacior @ § @Pa = 730062 mmHg
5T result of caliorsdion insirument was In BESciulE Rrese
G.This nStrumant was (eesd clean ar oF prossurm media.
7.Thes canificate i wabd only fo the lem callbrated on dete s place of calbraticn.
B.This Canifiaiion is imosabis to the lsermationsl System of Unit mainsainad gl -
-Hatonal Institule of Matrology Thailand (NIMT)

Callbeated by Kasrkpon Sawichal : M;ﬂPEJ JD

[ ]%urs Suwannasn
[+] Attnpol Panuracs

Lanm':'l:imuqu

TEL FLOKGY PROMATION ASSOCLATION (THAILANI=JAPAN) i\ _— -
CORPMRATE SERVICES & BQUIPMENT CALIBRATHMYN AND TESTING SERVICES e
F34% FATTANARARN ROAD S0 1% SLAMLLANG, SUANLUANG, BANGEOR 10250 F
THEL (7] 300K FAX,. e 71 R84 TR TEN TG0

Certificate Mo, - 24H1487

Certificate of Calibration

Page: 1e(3
Expuipmint 1 Dightal Thamo-Hygromater
[T — Dighe: This cerifiegia may not be resrosused other than in full
macepl with the prior witien apercval of T heed of
Mol : TH-024, Coporate Services 3 Souipmant Caltraton and Tesng Eenvices
Sarial No.: Ax0A148
10 B2 UAE EFM.DDGZGET
Condition As-Recsived: New lem
Recaives Date: 0l Juky 2024
Cafibwation Date: 16 July 2024
i AT duiy 2004
Reederunce: 2e0T-OFANED Bubmitied by: Uniied Anafysi and Enginesring Consufinet o Lid,
Ambiem Temperates: | 25 £ 31 °C
Lo : (60t} K 81 5ol Udomsuk 41, Sukbumd Road, Bangchak,

Phmkhancng, Bangsos 10260

it e Calbraton wem conduciss using in-house calibration procedure P40 anconding o comparisan
with wtandand chiled mirer serser for humidiy seesusmen funcion and compaieon with standand

peY proba for function: imo umidity | temperatues chamber.
Candiiign of this sesylt of callbeation
1. Anferance standands insinments ©
Fstrumant Ll Buial No, Curiificaia Ne, Due Date
1) Btandard Chifled Mirnor Hygromader Sansor Do Priesan || 883 2ERD 35 Sap 2024
7] Histahald Thasmemited Wilh S 1523 STATONE el o) 03 Mo 2024

. Tha canificatn is vafid only o the ilem kb on das and peca of ailtewian,
.This Cerificaiicn is mosable io the Imemaional Sysiem of Unit mainiained through:-
Thunder Saanific Copombion, NYLAB Amcredintion Mo, Calbmion 2005520
Tattnniogy Prometion Auscrinion (Trainnd-Jsper|. NSC-ONSC Accrerited o, Cafisration 0005

Vi?:ﬁ\"\
Calbomied by 1 Surssk Phansudno #pproved Signatery ©
Iichizm Dt © A7 by 2024 | ] Chakl Wisssaanjus

1] Vipom Tanihmutil
| ]Unnopphal Harachai

lenasluemuAl

Cert.Mo: 25P1359

Page: 2ol 2
Bsull of caliteaion:- Without adjustment Rangs: 770 mmHg 780 mmHg
Fungtion:- Abeoluie Fressuns Messusment Ecais |niecval ; 1 mmeg [ Tha Fih Estimais )
increasing Pressuns
[Apgiied Pressuos (mmHg) | 71782 | 7a8s0 | 73574 [ 7s0m [ tevns | rrase | teaar
WG induation immig | 200 | 7aon | 7400 | reon | meon | 7ron | tean
[Error immeg) .08 .08 &26 0z8 | <185 | am 447
Coornaging Prasacs
Appbed Prossuns immings | me247 | 7rasa | rerss | reaas | e 7705 | maa
ULIC" Indication {mmHg) 7RO.0 g TeLn TERD | TeDO | T 200
[En memHg) 447 | -4 151 | 035 | 09 | ase 1.90
The unsananty of messussmant was £ 0 24 mmHg
* UG = Unik Lindar Caitesson
The reponed uncatanty of maasrement wis based on o siandard uwoeninly muisiad
B @ Conkrage facion & = 2 peowiding. @ il of sunddence of approsimataty 95 %
o
'
wnaslupuan
Cart. Mo, MH1487
Paga.: 2 of 2
Result of Call - ‘Without Adustment
Function: Huericiy Messuramant.
Referance Starsdard Ul Uncartainty
Tem L1d Humidity Beaiding Errer
o [SRH.) [SFLH ) (%FLH) (%R
20 40,1 el 11 14
5.0 B0 a8 21 18
25.0 00 58 24 18
250 o2 L] 22 18
Result of Cabration:: Wilthout Adjustmant
Function: Tempamture Messuramant
Seandard ot Unartisnty
Temperatura Reading Firrar of Msssvrenuet
el re) [g+] +"C)
20,044 w3 0288 042
24 B84 ¥ 0218 naz
30060 o Q050 042
20,027 Ano D.027 maz

URC* | Uni Urvdar Caliorstion
The reparied uncemanty of messuramant was bass o standard uncerarey muktipied
by cowanaga facker k = 2.00, providing confidence kel spproimately 65%,

~allg-

lenaslupuny




TNRUA A TIVE INSTRUMERT U ALIBRATION | AR

R TR L TR TR R TR T TR Y

SN TIM RIS || AR B kA

BB FRAR AN P

AN g e

Cortificate of Callbrathan
Custemer
Name SUNITEDR ANALYST AND ENGINEERING Cerifiease Mo - 24-ACT-120
COMEULTANT OO LTDr Rrquist No = R 20241896
Address + &b Soi Udomsuk 41, Soibeenis Read, Husgehak,

Prakanong, Bangkok 10260

Unir Useler Calibration Dretails

Mzasurement iem Acowsic Calibraior Class : 1

M facnines LARSON DAVIR Roge : 04 114 48 1000 He
Model sCALTSD Insirumens Swains {lsed

Seral Mumbsr &30y

o UAE EFM %2563

Calibratian Envirsnment and Details

Tempenatiing LELETR o )
urmdiny rAS0E 20 %SRH )
Baromere Preseurs ALOEY & 100 RPa )
Recpived Daie D6 Mg M2

Cilibiation Due 141 September 2024

Locatiom of Calihmaiion. - LAB | A

Calibtios Proged are Iit-hosiese mietbad CP-ACT-00 based an 1BC 00043 3017 Electroacousics - Sound ealibralors

Reference Siandard Madel Serial Number Traceabls e Calbration
Seamid Calibiralor SV I5A AR074 FEl 3 June 3035
THE Mulrimeter JoIs HET S KIMT £ Joommemary 2025
Traceshility This cestaficats providies sraceability of mesurement (o reoagnized sations] sundard. snd 1o the

readizminn of the imernaiional Sysiem of Unils (S0,
Xnle
The reporicd uncerainty is based un standand upcetainty multiplicd by the Coverage Facor & =1, peoviding a level of

eonfidence approximmely 55 %

Calibraed By : e Approved By :
M, Moppodon L ussgan Mdr. Pacit Mathavom
Service Caldwstion Engineer Calibration Engineer Sapervisor

lasue Date 1 16 Sxpririer 2004

'
L e T L Y e T I-W’Jﬂ’lﬂwq"

FRPI-ALTAR P (7 eee e SOR/3

PTG ATIVE IS TREMIST © Al ST AR

PR UAATIVE BSSTRL MINT OO TR HEAD O

(o]

b 1 LA b AL

1 |6, ]

TASCE PIL | NI T P& KA (T (%1 B

e ) A o

BT

Certificate Mo - 24-A0T-120
Rivguest N - Reny-2004- | B

Dectuban Rale s Stateiients &F Csafar i

Ve bt deresten rule spmpasnd [of [ 10 o e Falibraran el e el g (LA -GA09 20 1% Chaieiracs sm far Arpming

o Crmgdisnes with Spusdicaiam a hilow

g Tl ewmsmrcreeyd rrosh gl i oo paraiood s eraass il 8 3% 0 v wiin the bt

age prokahib

gns © Pt masbsowment 1nsn s s e Lrna |lomeon. 8 porion of ihe rpancied snceriun of ren oo 0 $3% erceods e fimi
Fall < Tha sasataremn) il 2 oun a1 vhe ). Floweer, & ponion af s ogmiod uncreainy o mesrrest o997 o il the bt

Valt = Thes s ) Tl s s £ dmmcaTtndy w1139 Corvctagee paotbllty s aLmidie fur i

-
= ¥ Vel A
Memuines viue i L
% maprete] ol iy { B
Pam Lo, B inal
Lt it

End of Calibration

:
et el T et e 8 s e AT TLOIUAS

TR W, D bysaow i Gl

PR ATIYT RS TRLIREST 0 TR THIN | AT

IR ATIVE ST MR | £ LTI b AT ]

SO L EISARIR S 1] TAMIUR BASG hALD

Cerlifleate Ne | 24-ACT-120
Requisd Na - Roge 2024 896

Semml prosean vl Callibration Resubis © Witkour Adjusimem
Calitiration Range Wiiaul Adjustinest (ERY Adtjesiment (48] Uncertainty | Aceeptance limin R
[H] Memsmred | Devisind 1abus Sraured hevisted » shue I+ dl) Clmss 2 { & dii)
04 B 1000 Hz 93,95 - + & (NG 40 Pass
114 48 ' 1000 Hy [REECY LX) L% 140 Pass
Froquescy of Seand pressure level
‘alibration Kenge Withouy Acceplance lmil T,
iz Measured dlizl|  Deviated | Messnred (Hed | Dresiated [+ %) Class 2 (4 %)
S 0B LR H [UUNEY nes = = 1kl () Pass
11408 7 1K He 89911 oo . i L Pass
Torsd Harmasic Distorrion plus Medse of Sound pressure kool (THIRN %)
Calibraiben Range Withuui Adj u ¥ phatice B o
1Hzp Measured (%) Meanurad (%) 1= %] Class 14 %)
wf dB ) He n2 = f40 i Paxs
113 48 ¢ VI He [P ] . 0.4 in Pass
Mate ;
Mazisnums-permitied
Tuncn Ungertaimty of measarement
Souny pressure level 0.354dB
Frogaemcy 0201%
Tonal dissomicn=noise L0
Acocpincs b wis IECHOA 200 Clii |

~ Fhe valrnSS ressks anchate e SLEIIST ProsrT comTarn

Vhe cubbransn ks cuchode (o wacroplas ishaws TR

i . e

i s s s L REEE AU

Pl POR-ALT AT w00 s emin BEA




SITHIPORN ASSOCIATES CO.,, LTD. AT,

Fhaml
CALIBRATION LABORATORY SITHIFORN,: 3 BCHA
4si-ash Srinsem Raod, lenghburry, Rrgpkad, Borgiok, (0700 Thoiksnd "m‘

Tal s85 211 EIN

Gl - colitrationdgiitiphonn com

“ad-Fise- T arn
FamEATON T

Cert. No. : ACL25023
Pages i laolg

Calibration Certificate

Equipment : SOUND LEVEL METER

Munmufaeturer @ RIOMN

Muodel = MNL-42 / Microphone UC-52 / Preamplifier NH-24

Serinl No.: (0209175 /155834 /90621

1D Moz LIAE EFM. 0142564

Conditien As Found ¢ LE/N14§]

Customer ; UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
R 300 UDOMSUK 41, SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
FHRAKHANONG DISTRICT, BANGEOK 10260
THATLAND,

Location : =

Ambient Temperature ; {230 &3 ) = o3

Pressure ; (1013 3 ) kra

Relative Humidity : {800 £200) %

Received Date @ 03 JANLIARY 2025

Calibration Date :

Date of lssue :

13 - 14 JANUARY 2025
15 JANUARY 2025
Calibrated by : Nathikarn Pisatpaisan

Approved by ¢ 7_ 24: :

{ Thanakul Peschurai )

This certificab: & ssoed m accordancs with the negairemenis of ISOVEC 1TO2S standard, may net be reproduced

wiher than m full, except with the priar written approval of the head of Calibraiion Laborstery. '
wnasluemuAl
SITHIPORN SITHIPORN ASSOCIATES
4 CALIBRATION LABORATORY

associates

Cert. Mo, : ACL25023
Job Moo VCBSACHISSH
Pages : Jalf

Summnsary of Measurement Result ;.
Uncertainty Masimum-permitied
Parumeler ancerizinty of
(B}
measirenwent (dB)
1. Absolute sensitivity NiA
2. Self-genernted naise [ NiA
3, Acoustical signal wsts of frequency
125 Hz h3 ity
1000 Hz 0.3 (i)
B000 He 03 07
4, Ebecerical signal tests of frequency weightings
For 10 He o4 kHz 0.3 L&
Far =4 kHz to 10 kHz 03 07
For > 10 kHz o 2 kHz 0.3 10
5. Frequency snd time weightings a1 | kHz 0,2 0.2
6. Lomg = term stability il 1
7. Lewel lmearity on the reference bevel range 0.2 03
B Level linearity including the level range caneral 0.2 03
0. Tone barst response 02 0l
10, Peak C sousd bevel 0.2 035
11, Onverload indication 0.3 025
12, High level stabiliy .1 1

iangopim

SITHIPORN

associates

SITHIPORMN ASSOCIATES
CALIBRATION LABORATORY

Cerl. Mo : ACLIS0Z3
Jdob Moo VOGRACHISG

Pages

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment wns calibrated by follow on TEC-61672-3 (201 3) Sundard for sound level meter (SLM),

IalB

The SLM had tests 1o Acoustical and Elecirical signal lesis of frequency weighting with Anechoic chamber and Reference

Siandard Instnaments,

For tests resudis of each itens were macde by obssrvation of each Instnaments display and alse with SLMW's display,

Condition of this result of ealibration ©
|. Reference Stamdard Instrumenis ©

Iistrumment Widel Serial No, Ceri. Mo,
Waveform Generator 3z10A BY4R00 TOTE EF-0009-24
Waveform Generasor 33511B MY52302742 EF-0¥i7-24
Diigital Multimeter F3461A MYSII20004 EEL.BP 210267
Drgatal Mubtismeter 334a1A MYS3220076 EELBP 20267
Dviital Multienerer 34a1A MYE0024273 EEL.BP 120267
Programmable Atienusioe MAT-1070 6200014 EF-0008-24
Condenser Microphone 4180 2077500 AA-1D01-24
Messuring Amplifier HA-IZEAL 34560495 A3 -24

Dae Date
05-FEB-15
03-FEB-25
|3-FEB-2§
|3-FEB-23
|5-FEB-2%
05-FEB-25
12-FEB-23
5-FEB-2§

2. This resull af calibration was foud accurate & shivwn on date and place of calibration for this calibrted iem anly,

3. This certificate is o tha i system of umid mairtained at :

3.1 Mational lnstitate of Metralogy [ Thaikand ).
3.2 Thailacd Institute of Scientific and Technological Research (TISTRL

sl

SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No, @ ACLISNI

duly M. VORRACHISG
Page + 4ol
Result of calibration ;.
1. Absolute sensitivity
Reference Beasured Accepiance
Aceustle Signal Value Deeviation Limi
dB 3 1dB ) LB ) 148 b
919 (93.64) 519 a4 afl}
1, Self-generated noise
2.1 Nommal test
Mlewsined Vahoe
(dB )

15,7

2.2 The microphane of the sound kevel meier was replaced by elecirical signal input device,

Frequency Weighting

Weighring 1dB}

A - weaght 1L&

C = weight 179
Flat 3.7

A, Acoustical signal tests of frequency weightings
Meier free-field acoustic response at o kevel of 84 dB

Freuseney Dieviatios fom various frequency weighting response curve (88)
I Hez ) Accepeasg
* Flat Coweight | | -Acweght . 3
imits
125 04 a4 n4 =13
o 0z 0.2 0z =140
S or o8 0.3 50

g




SITHIPORN)

associates

SITHIPORMN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical skgnal tests of frequency weightings
Weighting network resporse with selative o 1 kHz.

Cert, Mo, 1 ACLI5023
dob Mo, @ VOGEACTHISS
r 5ol

Frequency Devintion from various frequency weighting response curve (dB )
il Flat Coweight | A-weight b v
Limits
63 5] 00 a0 2.0
123 0y LN a.n +1.3
250 (e L] a0 k1.5
S0 0 0 [ =1.4
[Le] 04 o 0.0 w10
20001 il a0 1R =20
400 DA 0o 0.0 +3.0
B 1.0 LA 0.1 =50
5. Freguency and time weightings ot 1 klz
3.1 Frequency weightings st | kHz
Anticipated Measured Devisted Accepance
Frequency Valae Vialue Valye Limits
Weaghting {dH } Lol ) (dH ) (iR )
A - welght 4.0 o0 ol 032
C - weight 4.0 G4l ] 02
Flat 4.0 G0 i} =02
5.2 Time weighting ai | kHz
Anticipaed | Measured Daviased Acoeplance
Frequency Walue Value Value Limiss
Weighting (48} (dB) (dH) (dB )
Fast 4.0 4.0 00 £0.1
Slow a0 pea] L] 1.1
Leg G0 G &0 £0.1
&, Long - term stuhility
SEM Disploy | SLM Display | Deviared Actplane:
Frequency at irsitia] ut final Valse Limits
Weighting (dB ) i dB ) {dB ) (dB ) .
A weigh w0 s w mm@ﬁw"
S | T H | P O R N ] SITHIPORM ASSOCIATES
associates CALIERATION LABORATORY
Cert. Na. : ACL25023
Job Ne. 1 VOSEACINSE
Pages : Tof8
H. Level limearity inclading the level range contral
Antecipated Mliasured Dheviated Acceptance
Range Value Walue Vialise: Limits
(B LdB ) {dB ) i dB ]
130 4.0 4.0 0.0 +L.1
Anticipated Measured Dhewinted Acceptance
Range Walue Value Value Limiks
(b ) (dB ) (dB )y (dB )
133 28,1 .0 b 41,1
9, Tone bursd respanse
Tinw: Tone barst Anticipated Measured Deviated Acceptance
dhurstion, Th Cyche Value Value Value Lanits
Weighting {ms) [dB ) {di ) P dB ) 1 dB )
.25 1 108.0 1079 .1 He
Fast 2 L] 1170 117.0 L 05
200 A0 1344 134.0 il =10
i 2 [ 1080 108.0 e} 1.5 ;-5.0
200 &0 1276 127.6 (L) +1.0
.25 1 980 g 0.1 1.5 ;=50
SEL 2 L] 1084 1080 L] 1.0;-2.5
200 BOO 1280 138.1 Al =040

mnﬁsw_

SITHIPORN

assocClates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert, No. + ACLI5023

Jub Mo, VOSRACIMISS
Pages @ Gaoff
T, Level linearity am the poference bevel range
Anticipated Mensured Devised Acceptance
Value Value Value Limirs
LB ) (dB ) i dB ) (dB )
137.0 131.0 00 b 1,1
136.0 136.0 L] +1.1
135.0 135.0 () Ll
1340 1340 L] L1
1350 1330 o =11
132.0 132.0 0 k1.1
1300 1300 0 1.1
129.0 129.0 0o +1.1
1240 124,00 i 1.1
[REXH 119,00 k0 =L1
1140 114,00 o & 1.1
1050 109.0 0 + 11
100 1140 i =11
Dinik Dol L) =11
L] 240 ] + L1
Bl B o + 1.1
F4.0 4.0 .0 & L1
9.0 78.9 0,1 + 1.1
4.0 4.0 ki .1
] ] ki =011
4.0 §3.9 0.1 #+ 1.1
5.0 59.0 .0 1.1
540 339 0| =11
i 489 -l + L1
240 4349 -] = 1.1
300 359 “f.1 * L1
34.0 4.0 .0 kL1
30 300 0.0 +1.]
200 20 0.0 =11
] R0 L] = L1
270 7.0 0.0 i §.]
2.0 26.1 0.1 < 1.1
250 5.1 0.l % 1.1 ,
enelarmy.
-
S |T H | P D R N ] SITHIPORN ASSOCIATES
Core No, : ACL25023
Job No. 1 VOBEACHNSS
Pages ¢ Bol%
10, Peak © soamd level
Number of cycle Antleipated Miasured Deviared ACCEplance
in Value Vi, Lepeak Valisg Limiis
test signal (dB) (4B ) (dB ) (dB )
Coria 1 HL0 1300 0.0 =10
Omir 1354 133.3 0.1 =340
Mumber of eycle Anticipated Measured Dreviaced Acceptance
in Vislue Wl Valus Limits
test spnal i it ) 1 dB b {dB b [ dA )
Conlinisous 133.0 133.0 0.0 2.0
Positive hall cvcle 135.4 1353 0.2 220
Negative alf eyele 1354 1252 4.2 ]
11, thverloal indication
Measured value [ dB § Drevinted Agceplance
Positive Negative Valwe Limnits
one-half eycle | one-half cycle {dB } {dB b
G B9.5 411 #l.5
12, High level stability
SLM Display | SLM Displuy Diewinted Acceparce
Frequency at initial 4 final Value Limits
Weighting (dB) (4B} (dB ) (4B}
A - weight 137.0 137.0 [ =3

The reporied uncertainty is based on a standard uncertainty mubtiplied by covernge factar & = 2

or any vales following calculnion providing o kavel of confidence of approximanety 55 %

End af Calibration Cortificate
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SITHIPORN ASSOCIATES CO., LTD. ;@c
CALIBRATION LABORATORY SITHIPORN, 3

ass0Cchates £ =
-4 Sinthom #ood. Borgiumna, Bengpiud, Bangkck, 15700 Tholond m)
Tl o4 2433 B33 Lrul - caErE gt cn e
Cert. Na. 1 ACLI4158
Pages : 10l
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer ; RION
Muodel @ NL-42 / Microghone UC-32 / Preamplifier NH-24
Serial No.: DIHOTEL f 194536 1 14659
1D Moz LIAE EFM, (842565
Condition As Found : D
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (LAE)

81 801 UDOMSUK 41, SUKHUMVIT ROAD,

BANGUHAK SUB-DISTRICT,

PHREAKHANDNG DISTRICT, BANGKOK (0260

THAILAND,
Location : .
Ambient Temperature ; (230 3 ) 3
Pressure : {1013 £3 ) kP'a
Relative Humidity = 0 S00 £ 3 ) %
Received Dare : 10 MAY 2024
Calibration Date : M-31 MAY 2024
Date of Issue @ 04 JUNE 2024

Calibrated by : Mathakearn Pisuspaisen
Approved by :

T Bt

{ Thanakul Petchurai )

This cemificate is issued in sccordance with the requirements of ISOVEC 17025 standard, may pot be reproduced
odher than in full, exeeps with the: prior wrinien approval of the head of Calibration Labomtary,

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)
451458 Sirintham Road, Bongiume, Bergpiu Barg ko K000 Tralons dssociates
Tal +88 2433 5339 Ernal: calfvraticr@wthiphormsam mmn;:x
Cert. Mo, : ACLI4IS
Job Ne. @ VCGTACOITL
Fages : 2ol 8
Calibration Procedure : CP-AC-01

Calibration Method :

This equipenent was calibrated by follow on [EC-61672-3 {2013) Standard for sound level meter (SLM),

The SLM had tests 1o Acoustical and Elecirical signal fests of frequeney weighiing with Anechoie chamber and Rederenos
Slandard Instnements,

For tesis resulis of each items were mode by observation of each Instruments display and alse with SLM's display.

Condition of this result of calibration :
I Reference Stamdard Instruments :

Instrument Mudel Serial No, Ceri, No, De Date
Waveform Generator 332104 MY48017076 EF-0009-24  05-FER-2%
Wavelorm Generator 135018 MY 352302742 EF0007-24  05-FER-25
Digital Multimeter 134614 MY33220104  EELBP 210267 13-FEB-25
Digital Multimeter 334614 MYS3220076  EELBP 240267  15-FEB-25
Digital Multimeter 344614 MY6D024273  EELBF 1200267  15-FEB-25
Prograsmmable Atflenuatar MAT-1070 62100114 EF-000824  05-FEB-25
Condenser Microphane 4180 2977900 AAIOM-24  12-FEB-25
Messuring Aunplifier NA-4IKAL 34560495 AA00I-24  08-FEB-25

2. This resuli of calibrstion was found aceurate as shown an date and place of calibration for this ealibrated ivem enly,
3. This cernificate is traceable o the i system of unit mammined #i :

3.1 Mationa] Instinste of Metrobogy (Thailand).

3.2 Thailand Insituie of Sciendific and Technnlogical Research (TISTR)

' '
enaslumuny Lanmmu
7
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN,
451451 Srirtham Rood, Bonghumy, Bangpiud, Benghoi, 10700 Thakond associates 41518811 Srintham oo, Eongbum. Sangpiud, Bangiok, B103 Thalond assoclates
Taal +BB 2833 331 £ Colbooton Ei hiphamanm e Tol +56 2433 B3N Emal: salibraticrisithiphorncam e i
Cort. Mo 1 ACLI4158 Cert. Mo, = ACLZ4138
Job Nee @ VOSTACHTI Job Mo, VCRTACTI
Pages  : 3alf Pages ¢ 4ors
Summary of Measurement Result ;- Kesult of calibration :
1. Absolute sensitivity
Uscertalnty Maximum-permitted Reference Measured Acceptance
Parameter o uncertainty of Acoustic Signal Value Devintion Limii
mensurement (dB) (dB) [dR ) (dR ) (dB )
1. Ahsolwie sensitivity 0.2 NiA 93.9 (93.94) q93.0 o .3
2, Self-gencrated notse 0.2 MiA
f jcal 5i i g
3, Acoust m!m“‘l;,l, 2. Self-generated noise
0.3 e L1 Mormal test
10000 Hz 0.3 [T
RO Tix 0.3 07 Messured Value
4, Elecirical signal teste of frequency wiplti an}
For 10 Ha o 4 kHz 0.3 0.6 =
:{r:’;::: . i‘:‘: o3 a7 2.2 The micraphone of the sound level meter was replaced by electrieal signal input device.
of = 2 10 z - 10
Freguen Measured value
5., Frequency amxd ime weightings ai | kHz 0.2 0.2 3 -GY ~ b
6, Lang - term siabiliny .l 01 Weighting {dB }
7. Level linearity an the reference bevel range 02 0.3 A - weight Ine
%, Level linearity inchuding the level range control 02 03 C - weight L
9. Tane burst respanse 0.2 0.3 e et
1k Peak C sound level 02 035
1. Overoad swchcaticn 02 015 3. Aeoustical signal tesis of Irequency welghiings
12. High level siability a1 o1 Deter free-feld acoustie response at a Jevel of 84 dB

ongrrfppm

Frequency Deeviation from various frequency weighting response curve {dB)
Le) Flat C-weight A-weipght w_an“
Limits
125 ol 02 02 =15
1000 0.1 0.1 0.1 +1.0
HOOD 03 4 4 +5.0

Lana}s_tlum




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4581 Srirthorm Anod, Borgburrn: Bonppikd, Borglo, 1700 Thaiiond
Torl #1823 B3 ol ool ratonsRrpharuom

SITHIPORN;

associates

ML TIY 17025
CHLIBAATION 8154

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

AFFASN Srimtham Roan, Bangburmr, Dagpied Borgkak, 10700 Thaicang

Tol 4885 2223 BXR

Errail s sofisraton@sthiphomosm

SITHIPORN,
assoclates

Ceri. No. : ACL24158

Coerl, No. + ACLI4158

Job Na, 1 VORTACITL Jub Mo, 1 VORTACDOTE
Pages @ Sof# Pages @ Gof R
4. Electrical shgmal tests of frequency weightings 7. Level Knearity om the referemce bevel range
Woeighting netwark response with relative 1o | kB
Anticipated | Messured Trevinted Acceptance
Froguency Dreviation from variaus frequency welghting responsie curve (dB) Vlue Wl Value Limits
{Hz) i Coweight dvwnlght Mr_wtl-m (dB) (dh) 148 ) (dB )
Limits 137.0 1370 00 1,1
63 .0 00 00 24 136.0 136.0 0.0 =1,
115 a0 i 110 1.5 1350 1350 0.1 £1.]
250 0.0 00 00 £1.5 1340 1340 4.1 1,
500 0.0 1 ] *1.5 133,00 133.0 a0 +1.1
1000 0.0 00 0.0 1.0 132.0 1320 0.0 +1.1
2000 0.0 8] .l +30 1310 1310 00 1.
4000 oo 1 il =30 1290 1280 a0 +1,1
S000 ol (] .l =50 124,0 1340 a0 +1,1
1180 1180 4.1 +1.1
5 Proquécey s thus velghiings at 1 kiki 1140 1140 0.0 +1.1
5.1 Frivpaoncy weightings ot | Kiz 10,0 1150 0.0 £1,1
164,00 1064.1 0.1 +1.1
Anticipated Measured Devisted Acceptance o0 G0 (i) +1.1
Frequency Value Vahue Value Limits 4,0 94.0 0.0 + 1.1
Wesghting (4B} tdB ) (B} 4B} B0 8.0 a0 £ L1
A - weight 5400 G40 0.0 02 B0 B4.0 o w1
= wight 540 9.0 1.0 =02 780 780 0.0 1.1
Flat S0 4.0 1o =02 T4 4.0 0.0 1.1
65,0 65,0 0.0 k1.1
5.2 Time weighting at | kHz .0 &40 o0 w11
Anticipated | Measured Devidtel | Arceptine 580 58.0 0.0 #1.1
Frequency Valua Vil Vil Litits 54.0 54.0 0.0 1.1
Weighting (dny {dB) (dB) (dB ) 450 480 @0 .1
Fast a4.0 94,0 g +1,] 440 #40 0.0 & 1.]
Slow 940 940 a0 <0l =L = el -t
Lo e Prr o0 T 34.0 341 0.1 bl
300 31 .1 1.1
. Loug-- term siabiliey 26,0 241 4.1 +1,1
SLM Display | SLM Display | Devissed | Avocpmanee 8.0 8.2 0.2 +1,1
Froquoncy # initial 2 final Value Limits U s B it
Weighting LdR ) (dn ) (dB | (dB) o @ i:g 3?; 3"; fl: ]
A-weigh TR TR PR, : = : e ‘lwg
. -
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN
454511 Sirinchorn Recd Banglurmn, Bongpriud, Bangeok, K700 Thaiond assoclates ASH-45I) Sritham Roas, Bangumny Bangpiud, Bonglot, 10700 Thakand associates
Tol H88 24338391 Emai:colorationfiskhiphorm.com HSC-TISHTIS: §7805 Tl +BE 3433 £330 il soaltationgsithiphamaocm BRI TR
= = CAUBRATION D54 CALISRATION D354
Cert Now © ACL24158 Cert. No. : ACL24158
duh Mo, : VOGTACHTL Jab Now  : VOETACHTI
Poges @ Tofd Fages ¢ Hol3
8. Level linearity ncluding the kevel range conirol
Anticipaied | Measured | Dovisted | Accepence S
Range Walue Valwe Value Linsits Measured value (dB ) Deviated Acceptance
(dB } (dB} (dB ) (dR ) Pasitive Negative Value LEmits
Ao G20 4.0 0.0 al.l ane-half cycle | ane-half cycle { di | [ d8 )
29,6 9.6 00 .5
5. Tome burst respande
Time T hurst Anticipabed Mensured Devigied | Acceptance
disration, Th Cycke Value Value Value T’Fm TR TR el sl
Weighting | (ms) (dB) (a8} (48} {d8) - - .
0.25 | 1080 1079 0.1 L5 ;=50 Frequenty 5[2".[’-:’::% S‘L: ::—'“I:h}' D::‘:"’ ht!m:“
Fait 2 8 117.0 1165 -1 14 ;25 il hic 0 % i
300 0 T30 ey oE Y cighting (dB) (dB ) (dB ) (B )
& 3 3 8.0 — 2 1350 A - weight 1370 137.0 00 203
paii] i) 127.6 1276 o =14
025 1 9.0 98,5 -2 1550
SEL 2 ] 1080 1ar.e 0l 1.0;-23
o ! 1280 120 80 L) T reporied uncertainty s based on & standard uncenainty multiplied by coverage factor k =2
arany vahee following ealeultion,providing n kavel of confidence of approximately 95 %
10k Petk C sound level
ST ————p YT— ey s— FRTSRE = End of Culibration Certificate
in Value Value, Lepenk Vakue Limits
Ll signal {dB} i dB i di ) (dB )
Continuous 1330 1330 0,0 .4
O 1364 1 36,3 L1 410
Mumber of cyele Anticipated | Measured Devisted | Acceplance
in Value Value Value Limits:
Test gl (dB) {dB ) (dB ) (dB)
Cantimuous 133.0 133.0 0.4 +2.0
Positive half cyche 1254 135.1 03 420
Megative half cycle 135.4 135.1 0.3 L0
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5, Electrical signal test ol frequency weightings, Weighting network respone with relative ta 1 kHz

LU Sriiing Diruiaiion Irom varioss Froquency Arcepianie
TRCERTAINTY
FAST | hl-i 34 W rlghtion Hespane curve: Lt Wb
HTB Sening A By C{dRk EidE) i+ i) i = dBp
LTS i a1 a 1] Pass
12 He FiE] il i T
290 Hy il i \ o
00 He Al an 0 i P
1R wi o Wi 02 a7
i ey L1} 1 o
i i il 1] Pasis
i L1 il 15,25 Pne

T ‘14

s
& Frequency and time weightegs at 1iHz
LLT Srnting 5T Arerprance
URCERTAINTY
REF LUEE Enn Liwilt ()
Aalih L] I} It dif) (£ 1]
“ 1400 s i 620 Pass
< i 48 wi i (] Pasi
Fl 140 s il s Faas
eavarad Aporgancs
UNCERTAINTY
REF LUES Ehi Wit (B
(=] 1t any L3 dny L dm)
Fast 1400 140 i s Paal
S 141 140 (Lh41] i i Pan}
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1. Ingicarion at the calibration check frequendy
VL Saeting weminal Batare Adjus Adier Adpust A rpaiT
USCERTAINTY
FAST ! &7 30 Level ERR (RN Limit Resslt
Calibiwmar sevliag (EL] L] 1y an 1z dny i am
Wiz 1 Ld dH sy 1144 #Lie 1az [ Fas:
W bl e iy s estmhidhen by ifse use o6 aire Brasad 5YANTER, Midel SV 15, 85, 44780

1. Seff-generated nose, Mecraphone installed

LA Stting
Mrmwred | UNCERTAINTY
FAST | 41130
LU Welghtiag ] i aH)
A £ s

3, Self-generated noise, Microphione replaced by the electrcal input signal device

VLA St
Memured | USCEREAINTY
FAST 7 -1
UL Wlghting iy ik dl)
A 192 Wi
i 135 [
F [EE] e

4. Acoustic signal test of frequency weightings [Withaut Winducreen)

Bes Lativen lrowm » ariisns Froquenny Acceptance
LU Santing UNCERTAINTY
W
rhghiing Hespane surve Limmsis o
FAST (i 5 [T
L £dE) §2dBy
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7, Long Term Stability

LU Setting
URCERTAINTY
FAST /4 ' 30130 (SR8
%11 Keismp dnny [+ dm
cal 1an
Fisal nan
Dievizieal
&, Level linearity on the reference level range
ULE Sating A fpated Thesiating AdOrplasss
LRCERTAINTY
FAST (A7 MFi 31 WEF [ERS ERi Revelt
ST AR (Ll Ady i) o = dify
136 i 130 e Pass
1w 1 ] un ne Pass
m s s | [t} PFim
[E i al ne Pass
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12. Owerload indicaticn
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U Setsing ST Aemwred Arceptasce = = UNCERTAINTY
INCERTAINTY FAST A 30 (TS
FASTIA 3 | i
REF (HE s ERIE Limit Bl STU Setilig 1 Lsdil
Vi Range i (L ¢ L 4] Wi
P -1 i o = =
L 1 o
I an 0%
10, Tane burst respanse
13, High Level Stabilay
LU Siting s Anilcipaied Mgy heuepianee
UNCERTAINTY UL Setting [pEm—
A 313D Tancburs ) E L immat Revals LRCERTAINTY
FAST/ & £ L Brwait
VUL Tl Resgiae il [ o R} i+l +dl)
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Y 1260 1780 a8
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USCERTAINTY e sigred devan o gl oy
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.50 di
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ELECTRICAL AND ELECTROMICS INSTITUTE =
FOUNDATION FOR INDUSTRIAL DEVELOPMENT %
. %75 Moo d, Bangnoo Inchuserial Estate, Sel 8, Sukhumad: Road kn 37, S

A
m Phraek Sa, Muesng Samut Prakan, Samut Pralan L0280 My rer=
Toel: +66 2709 &840 Fax +66 2320 0517

CRINZ240342E4
CRIN240%0514
Certificate of Calibration

Equipment: Sound Level Meter
Mamufacturer: FION
Model/Type: ML-62 (Meter), UC-59L [Microphone), NH-26 (Preamplifier
Serial Mo 00130357 (Meter), 02573 (Microphone), 00391 (Freamplifier)
10 Moz AL EMAZ 104/2556
Customer; United Analyst and Engneerng Consultant Co.Ltd.
Address: 81 Sai Udormsuk 41, Sukhurmvit Road, Bangchak

Phiakhanang, Bangkak 10260
Received Date: 3 September 2024
Calibrated Date: 23 - 25 September 2024
Issued Date: 26 Septernber 2024

Calibrated by: Ms. Juntaporn Kunhakem

Approved by e~

| Mr, Sittichai Swalksurfyawong }
Grongn Manager

This rapen was prapaned wnctonicaily uing sppiicable slecironic sigrain. Prindng of copy ol o ans censidered as. & eopy of e dosument.
Thee: ripiiten] uncerainty of measurement was based on standand uncertainty multiplied by a coverage facior Gk }
prowiding a level of confidence of appresdmately 25%. This cenficaie may not be repmduced other than in Sl escept

with the prios wetten anmosal of the Slectical and Blectonnics atihute, Foundation i Indusiis, k.
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F-CAL-000 Ed.1
“
@ ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
! - s
Certificate No.: CP2024030ZEM
Calibration Report
Equiprment: Sourd Lewvel Meter
Manufacturer: RION
Model/ Typa: NL-562 {Miter), UC-59L (Microphane), NH-24 (Preamplifier)
Serial Mo 00130357 gtar), 02373 (Micraphone], 00291 (Preamplifier)
ID Ha.: UAEEMAZ. 1024/2558
Ambient Tempaerature: 123+2)°C
Relative Hurnidity: (504151 %
Prassure: (1003 & 15V kPa
Method of Calibration -
EC 6167233013
Longition of this result of calibration
1. Reference standards Instrument -
Instrument Moel Serial Mo, Cert Mo, Oue Date
1} microphons 4180 ZTATA%) AA-1012-23 12 Novernber 2024
| Aricitrary Function Generator AFGID21 010063 CHA0ZA0048EA 23 Jure 2025
3)|Pragrammable Attenuatar PAS: 2155 EF-0040-73 1 Dctaber 2020
4]]6.5 Cigit precision mulbmeter BBAAA, B610014 CEA230M0EA 1% Novembes 2020
5)|Prediure humidity and CLE-PRE0022 20 Margh 2025
Tempestune Transmitter FRLR0 A COROZ401 BOEA, T August 2025
CE20200055E8 1% February 2025
)| Performance Audic Analyzer Lag0sa MYES510003 CEI2O00S0EA 19 September 2028
2 This resutt of catlinration was fourd sccurate as shown on date and place of cateation only.
3. This certification b5 traceable to the intemationsl system of unit maltained at -
Reference standards instrument for Acoustic function
- Natiaral Instiute of Metrology (Thailand)
- Electrical and Electronics Institute; MSC Accredited Calibration Mo.0119
Reference sandads instrument for Electrical function
= National, Institute of Metralogy (Thailand)
- Flectrical and Blectrarics Institute; NSC Accredited Calibration Mo.0119
Besutt of Callbration-
Function : 1. Indication at the callbration check frequency
Tafarence Measured value Deviation Acceptance Gmits
Acoustic Sgnal (<) [dE) (B} {dE)
94.0 4.0 0.0 07

Babe : Absolute seraftivity was established by the wse of the Sound Calierator RGN Type NC-T4 5N - 30615278,

enaslumuny

Fage2ald F-CAL-005 Bl

'
enaslupuny
ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
]
Cortificate Mo CFZ0200342EA
Calibration Report
Function : 2. Setf-genarated Noise
2.1 Microphone Installed
Measured value
(g}
158
2.2 Micrephone replaced by the electrical input signal device
Frequency Measured vakus
Welghtirg [
Arvraighlirn, 124
Cowarghting 75
Z-ventghting 268
Function : 3, Acoustical signal tests of frequency weightings (Without Windscreen)
Mater free-fleld acoustic response ab & level of 84 dB.
Deviation from varlous Fraquency Walghting Respomnse Curve
Py CWeighting Aielghiing Eiialghting Accepiance Umits
Hz) {aiB) (dB) (de} (dB)
125 0.2 0.1 0.2 =14
1000 (] [X] [X] T
B0 id .1 10 415285
Function : 4. Electrical signal tests of frequency weightings
Weighting network responsa with relative to 1 kHa,
Fraquency Deviation from various Frequency Response Curve
CWeighting AWeighting Z-Welghting Acceptance Umits
{Hz) (da) (dE)} (dE) (i)
&3 0.1 4.1 1] +10
125 [ N Nl 10
250 0.0 A1 X 10
T0 [T ] [L] 0
1060 [X] [T] [iT) 2.7
2000 (X [i13] i) *1.0
&000 [ (] [X] =10
B0 01 00 00 +15, 25
16000 14 14 (3] +2.5;-16.0
'
enaslupuny
Fage 3of 5 FoCAL-00S Ed,1




FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT

@ ELECTRICAL AND ELECTRONICS INSTITUTE @ ELECTRICAL AND ELECTRONICS INSTITUTE
E s b : E s

Certificate No:  CRI020034284 Certificate Moz CPRZMIZAZEA
Calibration Report Calibration Repart
Function : 5, Frequency and time weighting at 1 kHz T.2 Leswel Linearity on the reference level range, Lower
5.1 Freguency welghting at 1 kiz Anticlpated Measured value Deviated value Acceptance Umits
Frequency Measured value Deviated valua Acceptance Umits Walue (dE} (B} {8} {dB)
Wesghting (dB) fam) (d8) 9.0 X (1] 208
C-weighting 4.0 [313] 02 9.0 B5.0 [T 0.6
Aovegighiting 4.0 0.0 0.2 8O0 Ba.0 [ 20E
Z-weighting 5.0 [ 107 T8 5.0 [0 20.E
0.0 a0 0.0 =0.6
5.2 Tirne welghting at 1 kHz [0 [ [X] 20.8
Time Measured valus Deviated value Acceptance lmits &80 [ 0.0 =0.8
Wiaighting {dB) (dBE} (de) Wi 55.0 [ =08
Fast SA.0 aa =01 4 54.0 @0 =08
Sow .0 oo 0.1 43,0 48,10 a0 =8
LAeq a0 (T3] 01 440 [T [X] =08
350 39,0 (1] +0.8
Function : 6. Leng-Term Stability A0 4.0 (X1 +0.8
Lan stability over 30 minutes, with steady | kHz signat at reference level. ] 0.0 [ +04
Tirne Period to Aeference Record SPL at
Apply Sgnal SPL Conelusion of Time | DFV20ed valus Acceptance limits Function : 8, Tone burst respanss
(il (B} Pariod {d8) (dE} (8} Time Tone burst Measured Deviated
£ (1) 4.0 (L] 01 Weighting duration, Tb {ms) value (dE} walue (dB)
700 12640 1]
Function : 7. Level Lingarlty on the reference Level range Fast F] 108.0 LX)
7.1 Level Linearity on the reference level range. Lipper 025 X N}
Measuresd value Deviated valus Acceptance Umits Slerws 200 119.5 oo
Value (g8) (dB) (B} (any F] 1000 [
a0 ] [T 06 200 1700 [
950 590 [+3] 08 LAE 2 1000 [
104.0 1040 6.0 +08 0.25 [EE] 0.1
105.0 1050 0.0 08
110.0 114.0 [X] 208 Function ; 9. Peak C sound level
119.0 115.0 0.0 0.8 Numier of cycles Ar Measured value Deviated value Acceptance limits
izAn 1200 aa =08 I test signal Valus (38) (e} (i) (e8)
1354 129.0 a0 08 Corrglete
T e . - eytla 1254 125.4 i1 20
131.0 1310 [ 108 Pasitha i
T 57 T E st 1244 124.0 04 410
EEN) FEET] By 308 Hegithe
1300 1900 0 F s el 1244 1240 04 110
13540 1350 [ 08
1360 136.0 [i] =08
1370 137.0 00 +0.8
. '
enaslumuny enaslupuny
Papw ol & F-CAL-005 Ed 3 Page 5of § F-EAL0S E 1
ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

e

Cortificate No:  CP20ZA0342EA

Calibration Report
Function : 10, Overload indication
Measured value
Fotiive Hagative Deviated value Acceptance lmits
ong-half cycle one-half cycle (dH) (dE)
[ECE] 1595 01 15
Function : 11, High-Level Stability
High-level stabillty cver 5 mintes, with steady 1 kHz signal, 1 dB below upper boundary.
Time Period to Record SPL at
sianial Refarence SPL Conclusion of Th Daviated valee Acceptance Umits
[min} (B} Fariod (dB) (dB) (8)
5 129.0 125.0 0.0 0.1
Uncertainty of maasurerment
Mamumn-perrmitied uncertainty
Function Hncactainty of rmeasurerment
1] (dEll
1) Indication at the callbrabion check frequency 030 Nat ap 0
2) Self-generated Noise (A1) Nt applicable
3 Acoustical signal tests of fequency weghtings s D60 [10HE to dkHz)
- Free-field sound prassure response level . 0.70 CadkHz be 10kMz)
) Electrical sirsl tests of frequoncy weighiings 0.20 020
[ET Freguency and time weighting at 1 iz 0.20 0.20
6} Long-Tanm Statility 010 (5L
7} Level Linearfty on the reference level range 030 0.3
(B Tone burst iasponee 030 [0
9] Peak C sound Lewel 20 0.35
10 Crverload indication [T 0.5
11 High-Lews), Stabiiity 010 Gi0
Fernarks: 1. The scceptance Umit & for this deviated value.
2, Acoiptarce limits was IECS1ETZ-32013 Class 1.
3, The coversge factor & = 200
-~ End of Report - -
'
enaslumuny
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IR AT

THUSTESE LA [MRA TR | AR

IRB A TIS L IS TRUSIEA LA TR A IO L AR

TR ST 4k | ATV E BNRTHL RN T LT v
AN BT AR mARRs kAT =0 RN R, S SUSTINARGSS 11 TAN I s R AL
I ILAREL ALY SASNTT PRAK S FRETEINEE B 1AL A S SR A L1 SAMLT PRAR A PR B0 E 10500 10 AL AR
TIEL w20 e SR A ah b o TEL . w2 | S | 4,3 0 w021 4
5
Certificate of Calibration Cenifleane No HIIH
Dl Haquest No Rey-2004- 1856
) i Absolute acoustical sensitivity
Mase UNITED ANALYST AND ENGINEERING CONEULTANT COLLTD. Cerrificane N 28-NOM B
VUK Sesilng Time Enprsure Meavmment |
Adiiress B S Uedomsake 21, Sukburt Roadl, Raspebak Pkanong. Baspbok 10061 Reqest Ni t Rog-2004-1955 = UNCERTAINTY
FAST [ A /#1400 el b Bl Ervar Limit Terusin
Callbracar Seiling ish (] P b il [} ™l
Uiadr Uniber Calider ating D taik
1040 e 1A (k) 120 EAT LR (8] k1 2. +h6 Py
Meaupen Kotse Desimcter Micmphime i ey T
Mo Alecluie seinitvity wes esblickal by the oo of Sound Cablraiee firand Svaneb, Modil Svea, sy
Manpdsnne SVANTER Micrpbans Model
Modcl SN s Micrphore S04« f8e4T L
2. Freguency welghtings
. 6 i 0
Hord Number Lo Pezamplifizs bkl i Dhevintin fire - vairias [ra——
IAE EFS "5, . — © Sriting UNCERTAINTY
[ix] LAEEFM 10625 | Preamglifier SN Frequency Wrighting Limin f—
v
Resolution ol de Sasiremen Soa - Lied FAST (G141 A i
] 1+l
Culihraian Ensianment asd Deisd ST Sriting fam) iy
Tenger BrE =1 03 al G40 i Pass
Humma ity By SuREL & 30 SR 123 1 o3 5 L3 i [E] Fass
2501 S ] &1 e 15 Ham
Baminers: Pt L) WP = O WP
T He 1 &l 1 (F] Pass
Recerved Duie IE gl 2004
(U i (1] 040
Cabbaues Dae 12 Seprember 2074
RICUIRTES 0 (&) 140 ] [,
Cakbeaion Prcebire Lo house rothiend ©1-NIM-0] based on IEC 61252 - 2007
A0 Bl 1. i 111 in Pazd
Linsiivm of Caliaims L Aanstic
b B 1 7 5 s
Relerence Stanidard emiter] s : o d tin
lastisiizel Hrand Midel HH hee calibration Trcebiling
Suslard Microphion: Bl Koo L] 2194985 15 luse MinaT
At Svanc SVAN 411 15 S Eicioher 1024
Tiaer EXTION . 5 ACT 14 March 2905 TPA

cpual mretiainny is hased o st wasvmy i phed by e Cioverage Faowe § = 2. pros iding o kvl of cmfadence apprormaichy #5 %

Calllrated By : e Apgraved By |
Moppadon 1

Serviee Calibrasion Frgiver

rgan . Fach Matkrrom

Lalibetion Eagitesr Supervmor

Hunnrw Diass - 12 Sepiembar 2074

e resabs welwnd iy 1 e e cabbramd, The cerificas aall et b sepukcrl £3co) o Rl

IRV ATIVE INSTRUMES § C ol Wk T 0 | Al

AR ATINT IRSTRL SMEST £ | N IR AL

BT T TIRAL AN

b BN 1S T AR

T -
B

WA

b UL AT PRAK AN P

FEL: idshbe 2y 1 WA 1YW L8 T B

Cen -NT-226
Reguest Niv Mg | A8
3. Lmparity of response to steady signals
8. Sound exposure meter, linearity of response far changes of Input sinusoldal signal level
WL Senting FAST £ A/ High
Bt fag] | oo | o8 | o0 | 1000 | q100 | 1148 | 1o | 1mn | 00
1000 #r Level A (98] | spel sos] maz| woool wee] 1en| too| isoe| 1eno)
Error =
Roed izes| 1383
HO00 Hr Level & 18] 1388
Error onf a3
Ped mis| 1138
63 Hz Level & | giad
Erfor gaf oo
Tolerances Lima
UMICERTAINTY
Resut
b Sourd exposune meter Inearity of e
WU Senting Tisie Expowure Mrssursment P
UNCERTAINTY
FAST P A Fe 140 Rl (U1 Bl [ Erru Limin el
Callbrator Sening (L] L P iPa Ry 1l £l 1k
10001 Hix 110 1} nm nm 0o Paia
1081 Bz 1 10 5 as 45 05 [ i s
10030 Ha 116 4B 1] " 1m Lol +1.08 a8 [
1001 Hi 1146 18 190 1w m 100 Mass.
T Ha 1 200 ol L) n 4am 3.m 158 Puass
MR Hi diE n n K LR el Pass
BORR e L2 AT " W 100 550 L Piss
o He 120 dit e 188 20 1% -1.70 56 T
1 He LI dB L) Joo 40 iga1 -l48 Pais
14KY Hz L20 JB Ty L TRk B Faas

:
kit et Tt ot st M s s st sk i 04

FUbTHERISAT Raon 6 s o

Thee resas etted cnly b ks Bevm cabbamn). The certdl

shail et b seprinbaied il i b

i o e .wnﬂa:'l;imuqu

PR i A B b e £

ISSU A TIVE NS TRUMEN § L AL RA TS | Al

1OV ATIVE PRI MEST 90 AR CFEICE
IR WILRE 1 5408 S R TIARATS 11 1AM BN AL ¥E
ARSI MAWC P ESAMA T PRAK AN ISEWINES S500 TN AT AN R T
THL: VD3BBI| AN -2 T |1

Cenafican: No J4-NDAE-128
Regues Niy Rey 2024 1956
4. Respande 1o sharl duration
3 Response for sinisoidal signals - reference level
VLA Srtting Tims Engasare Measuremen Telérances
URCERTAINTY
FAST (A ik ba el LTS Ml L Errer (F Rl
Calibwmter Srizing iy is) ch‘n; 1r-'||| ||-.'-|\ rrp'm .:p.'m
4N Mz 95 aR i Idn (E ] v LY I A [
B, Sound expasune meler iesparie or series of lonebust impulses
NNE Sming L Enpiritire ey cimni Teloraneey
URCERTAINTY
PAST A/ B 140 Hel e Errar ¥ imur Hesuit
Caliratar Sriving s} @ ra'hs 1%k ) o)
Bl | s 05 88 w46 2 Lot 1o o 11 - =20 Peas
Barst 1, POIR AR B w0 (R |0 i En v =i Pass
Barsl | ma, P dif (£ 145 100 (£} +1:00 -20-=41 Fasin
5. Response o unipolar pulse
LU Snding Expesure Memurement Talermmes
= URCERTAINTY
FAST) A 8140 (UL DHlTeroan Limii Rraul
Callbwslar Setting W iFahb il e i
Conimucs Recamghe + (LK} Pass
] (i) 7 21 -+2%
Congmains Rectangle - 13 Fass

* Indicates non accredited

.
sttt et st T s o ot e et MO O3 10031

PRI ADAS | Ry B s




TSN ATIVE INSTRUMENT € ALMHATE S LAH

PRl A TIVE IRSTELMEST 00 | T1E DALY

SIS NN AR ||| AN BANGS KALL,

7

AMIPHET BA Nk PUILE AL | PHCKAS, IHOA INDE 18 TH A S AT

R T A T

[eecinion Hube far Stairsmin of Canfermiiy

g 2034- 1080

Vi iimdarsd s vl craphoned e (he siwtmegs af poodormuy s sk colibries okl be aplied uiing B AC-GE TR M1 Guasbiiecs ia (b

PRt of L iancs wilh S b as Gl bin g Fog. wad il abrommin

Fasa - The merassrermsvs roved| g s ovpaneled ws o wih & 9% csrevage probabbn. ueir sivis the b
Pam' - The maraneemi ren was wcthinche L (Femier. s poress of the s pmod uaeepiser; af pcasarmmeens o) S evconh o limil
i ihe

Fai| = The mesmammwn somal wac s al o e, Dhmoon, & Jrvbon o ot enguaidind v rstainds o rncamm ot af 0%

T T M an| it [t e b e sttt & e ¥ i e profmabiily weer s e Lrmi

Upper imit

Lawer limii

Ewd of Certilean:
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INBATIVE INSTRUMENT CALIBRATHIN LAR

PR ATIVE INSTRUMERT 143

L RHET 1L S SUNTINAKDRSN 11 TAMBN BA%E KAEL

ARV TA S PILESARTLE PHLAK AR FRONHOCT 14 TIATL A

TEL| BT | iR ] AN (]

INROYATIVE INSTRUMENT CALIREA TR LAT

PSUVATIVE BNSTREASES

E LTI AR CFTH

L MGEE BT, SO SLENTINARUEN 11 TAMBON RANG KAFD

V'nnovatiue
& HAN instrument

(E1%

FRAKAS FEVINGE 10881 TIALARE

SRRD-| AN (00 21 18T

Certificate of Calibration
Cusiamer
W UNITED AMALYSET AMD EXGINEERIMG COMEULTANT C0.LLTD, Crvgilieate Na : Z5-NOM-088
Addeens 50 Sci Udeermuk 41, Sublrarseit Beosad, Hangebedk, Prakcanoeg, Pasghok 10260 Beque Na: Beg 2250814
Umit Under Calibration Decaity
Measiremesl iem Mok Des|meter Micrephone Class; 2
Maiifactimzr SVANTEK Bbicrophome Model @ SVIT
Meade] BV I Micmphose 5 0 1250
Serinl Wby 17808 Peaamplifier Model
I UAE EFM. 1172565 Pressplilier SN
Hewnhation &1 B Bastrument Stams - Lsed

Calibrasian Enviromment ssd Detsils

Temgeraure B'CHET
Hemidity 30 WAH = 20 HEH
B Preisise s = L0 Wi
Raeeeived] Date ¥ Agnl 2025
Calisrated Dt 10 Apnl e

Calibration Proced s ¢ libomie metbod CP-NDMSI hasad ob IEC 61252 - 2017

L neatien of Calihration Lab Agcust

Kelerency Standard
Insirumess Hirand Moded BN, War califration: Tracehdiny
Suredard Microphao Forwcl & K pmser 410 xRl 5 fuae D25 HIMT
Al Gencrbon Sviiich VAN &1 3 @ Oetidser 025 WK Eleeine
Timer EXTECH = 0-ACT 11 March 2026 TFA
Mote

T segoniedd usceriaby |s based on sandard wncerisady mbiplied by the Caverage Facor § = 2. providing a bevel of confilence appresinundy 93 %

Calbrwted By © e Agproved fiy : M i
Wir. Musppadon Lurgsan
Zervice Callhrtion Engiseer

My Pacil Matlsiom
Cuibration Enginzer Supervisor
Isaue Dage 2 30 Apil 1025

wnanslueauay

T eesass pebricd ovly to e e colilmsiend. The cemifieme sl b reprshuced sxoepd i fill watbws wraten apprrvl of -mm-umlum T

L e ]

MR ATIVE INSTRUSENT LA

RA TN LAY

INSUIVATIY E ESSTHSIERT £ LTEL LA

w

TUE MCHE 11, S0 S W TIRARS 10 TA RIS A R R

F AN PHILLEAMLTT PRARAS FROATSCE |50 THATLS M)

TEL: infnr2ibe-din | FAX: (fonk20ie-Ti8

Cenificatn Mo T5-NI-089
Raquast N Reqr2M5814
1. Absalute acoustical sersitivity
UIIC Sriting Time Expoaurs Mrassrememt
URCERTAINTY
FAST!ASI5180 Relt (UL Eel LiLi] Errar
Calibeatnr Sediing il i K ira' b 1k [
10641 Bz 134 ) ] 120 30T 315 L3 5l
Now Asclute serstiviry wis establishad by the e of Sound Calferssor Brasd Svanock, Model SVISA SN 58079
2. Freguency weightings
D viation frem v
L Sritmg LNCERTAINTY
Frequency Wrighiing
FART 55140 A C
i+

ST Senting (LT 1 =
63 Hx ALl on 04an
125 He L1 L] 040
130 Hx Al g L2
500 e ni L=
1030 Hx o on a40
2004 Hz s 05 LE ]
A0 Hz 13 13 oan
LI e is i3 el

Lanm'.i'lumu

Thes meraa s s oy o cht o g b The woniFicane bl o b rmprackaced g i R, withongs w riaen apprvsl of the [reswive browuerd Co Lk

FATREITINNGL Kire B Besnr date | T2

MUY ATIVE B35 PRLME N T AL IRA THON Ll

ISV ATIVE PNSTIUMEST (0 LTI AL OFF L

V!nnouatwe

iAEte T

TLE M 87, SO SUNTERAKCEN 15 TAMSON AN KARD

TE AN FILE SN T FRARARN FROVTNE (50 THATL NI

B FAK: (o020 0 T

Cenificate No TA-HOM-E

Risquesit Mo Rog-2005-0614

3. Ungarity of respanse to steady signaks
a. Sound expasure meter, linearity of resparse for changes of mput sinuseidal signal leve|

LU Setiing FAST A ! High
Red 48 | 550 | 800 | so0 | 2000 | 10w | LS | 1200 | 1300 | 1400
1000 He Level A | 48] | sqal s3] ozl i00a| wna| wian] taeo| soo| isag
Error W8 | ozl 02 0z 03] o1 oo oof ool og

vma| 11249| 11k yMEa| 1%

BOO0 Ha Level & | {dB)

Error |aE]

1129 LIRS 1389 133

00| 00| o 44

wra| san| imal 1

63 Hz Lewel A LL] g s wad] 1

co| a1l oa] s

UMCERTAINTY #dB|

b Sound exposure meter linearity of enor

LUE Setting Tiess LI —
UNCERTAINTY
FAST ! A/ 58-140 el v Rel voc Ervar
Cahrater Seiting s W #a' bl ra' k) ] (]
1000 e 11018 7 n 030 030 080
100 e 10 4B 45 “ asn 1 280
1006 Hz 110 488 0 " 1w L3 10 a4
1000 He 110 4B 130 1 100 m 180
1000 He 10 B 1 % &m a3 115
$O00 Hz 12048 7 7 L s 3
OO0 He 1204B w s (L) PR
1000 Hz 12048 130 15 M0 1976 120 56
000 Mz 12048 e il a0 A3 -]
1000 He 12088 m L w40 k|

enms'lumu

e revann kst auy i (ievn dibaaied. The pentieate shall ot be pwvalised encap i Full siBwed srime appeovi] o The b

FVMES A e 0 Lo iy 193703

25-NDN-0
Req 154614
4. Response io short duration
a, Respanse for sinusoidal signals - reference level
UL Setting Time Exponre Meawrement
UNCERTAINTY
FASTFA /85140 e e el Errer
Calibrabar Seiiing 0] il (Fa ) {Fa bt iFa k) '
4000 Hx 05 48 1546 E 21 150 L0 g LTI
b. Sound expasure meter response for series of toneburst impulses
UUC Seating Tisie Expasere Nitavusesent
UNCERTAINTY
FAST { A/ 55-140 Hed e el o Error
Cilili star Setting b b ' ' i Ll
Barst | s, 93 dB e 2l 1844 Laa 1L o
st | e, 1000 01 LU L] a0 m . LE
Busst | s, 108 48 (LE] fLE] (e Lot =100
5, Response 1o unipolar pulse
VA Saniing i Expesurs Mravuremen
URCERTAINTY
FAST ! & f 55180 (EES une Billerent
CaSrater Soting (s {#a'hy ) )
Comnininis Rectangle + 3T
L] i) 7
Ciomtimcas Rectangle - L. 0p)

Emd of Cerrifieate

Lanm'.i'lumu

Th vesabs rrdaked oy ko [ivm e lesated The gerilicae stall wan e srprdessd ssinpl i B, ot wnes appeval of the liaaiadive Ina

AT | B I B



IRl ATIV L NS THESELNT O AL IR, A PSR ATIVE INSTHURES T8 ALBIIATIIN L A1
1 ISETRUMERT 000 D10 HEAR LITR © INRIATIVE I WIS, I IIEAR
SUSEATIARIIES 1] TARTIS A kAT a1 ST ARIES TR
13 1RILTSANIL T LKA PRE D HAR ARE) B RIS AN T B RS PR INE E RS0 TIRA L AN
e 1 ZLIFREE [AX: 2]
Certiflcate of Calibration Crrtificais Mo H-NOM- T2
Reguest Mo Ry 20241471
(=T .
L Absolute acoustical sensitivity
Dame UNITED ANALYST ANDF ENGINEERING DONSLILTANT CELLTIR Cortificals Na 0 24-NDBET
LU Sxating Time Expagure Memuremem LEL
Aulibeei B Sl Udegronil 41 Selckimnsi Rosd, Fanpoiih, Peikaneng. Bangkek 10050 Request M Ry URLERTAINTY
FAST [ A 7 55140 Rl e el i Errer (E] Hewnit
Calihrssar Seing sk ish a'm ] %4 i
Lirst Unier Calibration Dreeails
Hz 1144 %1} 1™ 317 ip <13 i -1, <26 Fasi
Medmirerien| s Mnae Dol icwpme Clams | 3
M Alveclune seritiviny wis cuishlshed by fie ase of Sound Calibraioe Bl SYANTER, Miodd &
am SVANTER Micrphins Mods] - SVET
Manlel Micnghans S5 i
2. Frequency weightings
Serial Niimiber Preangphifier hiedsl I ltbat i Vo Talarameny
*Sein, UNCERTANTY
{[5] LIAE EFM 1402566 Prosmglilier SN L Serting s
LI
Hemikilion 0l dE trainmem Stape - Ll TART | 55 L4 A «
0 | +aiy
Caliliraiimn Exm irvament anil Details TR Rriigy o) Limal
Ll (%] T 0] i Fasa
T eperaters 20 E1 T
1250 [ o i (K] Fass
Humsal ity 0
" al an el 14 Pass
Nawwrwrs: Prossan [LER (L)
LT L] al ad L5 Fass
Huosived Dig 3 Juyy 2004
B000 He L] o @40 r
€ abhrated Dule 15 Fuly 2024
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1—r’= 1i3#m Inegiia 9 THAI UNIQUE CO.. LTD.

&0-82 ouuthzn@dlno wermnsqumang (wamIzury ngamm 10200
#0-82 Prachathipatal Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

Tel, 0-2625-01%0-6, D-I260-1787, Fax. -2280-1 788, E-mail : igue.com, Wehsite - www thaiunigue.com

GAS CHROMATOGRAPH TEST CERTIFICATION
Certificate No. @ SVM25723011
Iestnament Type : G Chromatography
Manulscturer : SCION INSTRUMENT
Mosdel : 456-GC
Serial Number : GCIRD2GI2
Owrganization ; Linited Analyst and Engineering Consaltant Co. Lid

Address - 3 5oi Udomsak 41. Sukhumvit Resd, Bamgehak, Prakhanong, Bangkok 10260

Date ; 26042025
ELECTRONIC TEST
cPu [ pass I Fam
LED & DISFLAY TEST [ pass O Fam
VENT TEST [ pass I FalL
KEY ECHO TEST PASS [ ran.
DESTRUCTION RAM TEST [ pass O FaiL
RUN CHROMATOGRAM TEST

DETECTOR :  Flame kizalion Detectors | Front-FID )
INJECTOR : SplaSplit Less Injector {Frant-5501)

GC CONDITION:
Column HOC held 1 min., rate 20 "Clman. o 200 °C hold 1min,
Tnjectar T
Ditectar 0 °C
Coabamn flow 5 ml/min
Makeup flow 25 mLimm
Alr flow 300 mLmin
Hydrogen flow 30 mL/min

Column: Capillary Column CP =il S CBO2SIDx 15 M
Sample: | gl Injection FID Test Sample 0218 g/ C14.015.C16 in hexane Dilate so Mppm
SENSITIVITY TEST: C15. { Area count >1.667 pW . Min ) = 14,380.3 pV . Min.

)
EE
VARIAN CE DEPARTMENT

SERYI
1anan 7 binauan. -

1_'r- 131 Inepiia $ifla  THAI UNIQUE CO. LTD.

80-82 puutlszn@flas wwianayuwam eamIzuns npamme 10200
80-82 Prachathipatai Bd., Bangkhunphrom, Pranakorm, Bangkok 10200
Tl (-2628-0191-6, 0-2280-1 TAT, Fox, 0-2280- 1783, F-madl © thawangithaiunkjuecom, Websie @ www thalunigee.com

Rsalts Integrated System Testing

Chusckout Frocedure I
Diwlegior P‘o‘uilu‘n Froal
nbet Type S5L Injector
18 Aren | 14126
15 Aren 2 14,3552
C15 Area 3 ] l;.'ﬂﬁ I
18 Aren d 144000
15 Area 5 145213
15 Area Averagn 143803
TR RED(z2%) [ £1]

* The precision specification should be less tian 10 % RS ** | Relative Sumdand Deviaion | fior an Avesa simpler mpection sl

le= than 5 % for Manual injections. To ealoulane the %RSD, selec the ©1 5 peak anea o sach of the five {3 ) smples,

** (Relative Slimdand Devintion i deicrmined by dividing the standard deviaton by the averge and multiplying by 1)
% RS0 = stk (g 1 * 1000

| Compliance [P O Fail
Perlaems by | R A
Due | 26/eq/202= £

Commeni=

| Reviewed by !}:-_ - O\’"”“

| e | 3o 8035

VARIAN lﬂﬂm‘ﬁﬂm"’

80-82 sunlsznfaflan wvianaonn lwawizum aqanm 10200

80-82 Prachathipsiai Rd., Bangkhunphrom, Pronakom, Banghok 10200
Tel. 0-2679-019 16, D-2280-1TKT, Faa. 0-2280-1 788, E-mail -

T 173 Tnugiia dfia THAI UNIQUE CO., LTD.

e, Websile @ warw, thaimmique com

Dietector Seasitivity (FI0

Detector Response Result Hpecilication

Baseline Noise (uV) 340 = 50

Baseline Drift (%) 014 g1
Sensitivity (/N Tor C15) 13520 = 1024

Temperature Spocification

Temperature Hel Result Specificatinn
Column Oven " C) B TR +5
-ln}emr CC 0 m 45
Deetectar () kLT bl i
Incubutor (" C) & NiA +5

Relative Standard Deviation % (% RSD)

Checkaut Procedure Hesull Specification
Aren CI5 (%) 58 = 5
Retention Time C15 (%) L =05

ARPROVAL ; 7 “'%
Signaiure: _%A‘p ?@
Engincer : Somshai Pohlsmgkam %h@?
Dute : 26/04/2025
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Tel. (HI69-0191-6, (-2280-| TRT, Fax. 0-2280-1788, E-mail ; thawati@ihaiunigee.com, Websise © wowew. thaiunigque.com
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Results Imtegrated System Testimg

Checkowt Frocedure Flo
Detector Positbss Framt
Indet Tyvpe i BEL [njevsor
CISRT1 50
CISRT2 390
CISRT A 150
CISRT 4 150
CISRT S i 1%
1S KT Average 150
RSO (<0.8%) ]

* The precisson specification should be less than 0.5 % RSD ** [ Relative Sandard Deviatien ) for an Aube sepder ssjection and

lies Whoan 0.5 % for Massal injoctions. To calculaie the *sRSD, seleci the BT C13 peak for each of the five { 5 1 samples.

** [Relsive Smndard Devision & del

el by dividing the stamdind doviation by the avormge and multiplying by 1003
S RED = { std dew /mvg ) * 100

Complionce E’;‘m | O Fail
Performance by ,_-—_'—Tﬁlié“(‘ ~ % r=]
| Dt = ‘,/f‘-'{} f? o e | W
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
figstd_4_26_3025 11_38_11 AM.DATA - Frant (FID)
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
fideA33. DATA - Front (FID)
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ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
fidsidd DATA - Front {FID)
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C\.. Agilent Foohaslogses

Certificate of Analysis

FID-TCD Performance Evaluation Sample Kit

Agllent Part Sample Lot
Mumher: SOE0-BR42, 1ETI0-601 70 Nu‘:‘nphﬁ': BO06TS0504

This sealytical reference matedil wai and verified is weiths s LS50 9001 regishered qualil i,

A the anblyne escemteions were veatfcd by 150 17024 nocredied Iabaraions, The sormfiad ws b e g ey

Mm‘lndlmvm , 3 oy e for erch anabyle was
. ?

Comcentrations:
n-terRd scane 0,218 gL (= 0.536) 0033 whe ¥
o-penindecin: 0218 g, [+ 0.59%) 0033 wiw
r-hexadecane T21E gL (& 0.5%) 0033 wiw %
Solvent: hexase

Crilbrated Class 4 gassonrs aed clemn hombes were used in the misifactins of this sindard. Balanses used in the

m:!r&n;:urﬁhumd ere calibrted with weights inceable oe MIST in compliance with AMSIMNCSL Z-540-]
i .

Purites:
n-lelradecans 5%
n-peiladecans Lo
n-hexdecarn 5%
hexane 9%

Typical Analytical Spectrum or Chromatography H
GC Chromatigraphy = n-izimdecane; n-pereadecane, and n-hexadecus in bexane
l

“] e L= (=}
Aghves i CF
Lobams - ugihowt (4913450
10 SPLITLESS
Carriey - 23 131
Chipa e 9028 Tivie.
i 118 i
]

Diate of release: 30 June 2023
Drate of expiration: 51 July 2025

Monica Bourgenis
M5 Represantalive

~1enenT linuan

ANALYSIS / TEST REPORT

UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY LIMITED
fidstd®, DATA - Frant (FIZ)

sun.um
80,0 - B =
] P«
260,000
240,000
220,000
zan.m;
180,000
160,
E"ND. |
120
100, I
80,
0,00 |
40,00
20,00 ‘ | ! |
. i ! h i ~ s
[ i F R B B £ B
Min
Inex | Namae | Time Hﬁ Arma % Arsa
- [l ' ot L Cer o U
1 ICi4 | 320 205 Tl il iyiory]| veeansgl  gps
(513 290 2Ta1156] Jagaf [1aa7 s ] arogan | 0ps
4 lgie | 447] Juky |nseAna| Jagoalianars| paogeag 0os
Total 8853 [2015g2.% | 100.000 | 18383 1 23510160 T

1ensnT ldmuan
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| - S,
VNI WK Electric Co.itd.
T,

687242 Moo B, Sawaipracharaj Rd,, Tumbol Ladsawai, Amphur Lamlukica, Pathismithani 13150
Tal, +66 2993 4773, +66 2153 7132-1 Fax, +66 2094 5509 E-mail : wi.callbrationsi@gmail.com www.wk-ste.com

Certificate of Calibration

Certificate No.©  WH2412-053-1 Page 1af 2

Custamar * THAI UNIQUE CO,, LTI,
&0-42 Peachathipatai Rd., Bangkhunphrom,
Pranakorm, Bangkok 10200

| Instrument. 1 AMD Flow Metor Ambient Temperaturs 28 £ 20 o

| Manufacturer | Agilent Technologies Humidity © (0 £ 15) SR
Model - GoE A Received Date 4D 24
Serial Mo, L MY 1E 70T Calibrated Date £ 10-Dhec-24
Tdeantity No.  BV-DF-001 Tasued Date 2 1EDec 24
Rangn * Dmlimin o TS50 m1'min Calibrated Location i In Lab
Resolution © Bee to Data

Calibration Mathod = CP-WIE-M10
Reforence standard instraments |

Flaw Caliteatar 1402180134 LA02304114-001 1B-Apr-25 MIT
Primary Flow Calibratos 11078 WE2405-049-5 20-May-256 WH Electric Ca, Lid.

MIT : Miracle International Technalogy Co., Lid.
Thia vesult calibrate was found accurate as shown on date place of calibrate anly
This certificats ia traceability to the  International Syatem of Unie (51)

The reparted uncertainty of messirement wae hasod on o standard uncertainty multiplied by a
coverange fctor k=2 , providing a level of confidence approximately 85%

1 ®

Mr.Thippatai Mungpurghlang  Approved by :
Ms. EEnnsum Patcha

Authorimed Signntory

Calibrated by :

Thee certilicate may not be reproduced sxcept in full unless permission for the reproduction has been obtained in
writing from the laboratory.

- 1BNENT KU .«



Measuretronix Limited

2425/2 Lat Phrao Road, Saphan Song

e CERTIFICATE
Phore ; (K2514-1000, 0-1514-1234

Fax : 0=251 40001, 0-2814-0003 |

FAC-TIG-TIS DTS
Wihsite : www measuretronix com CALIBRATEON G308

Certificate of Calibration

il Mo TR This is to certify, that

Equipment : Thermometer | .

e - Fluke ! ....somchai Pohthongkham ...

Model :51 |

Serial Number L 5910857 | has participated the course

Asset Number : 5910857 ‘

Customer  Thai Unigue Co., Ltd. - Basic GC and Sampler training
80-82 Prachathipatai Road,
Bangkhunphrom, Pranakom, Date: 24— 27 May 2004 .
Bangkok 10200

f Cali : 26-Jun- ] ;
i 26-lun-2024 Location: Middelburg
Date of Issue : 27-Jun-2024

This calthration certjfieate docements the traceability fo matianal srovdards, whick realize the wmit
umwmw“uﬁmmwwmwmm > S —— Instructor: W._J._ EH}’S :

Thix calibrarion ceriifiente applies anly o the fem idensifled and shall mot be repeodueed other thar (e fill, withous
apecific written approved by Maasureteonly Cal-Lot. Clibranion certiffoaier withont nignature are sl viid

pe e s orkd v on k() i o e e st v e of it Ty e e Signature instructor:

The Colifration dnervat (ol D) (7 the responeibiltiy of the end user.

Calibrted by Apgroved by
Brs, Nanthiya Ngampring brs, Amanee Bamrangtham ?1 F{
Metralogy Techerician Cal-Lab Monager
VARIAN
Centificats Mo, : LF24-0278 Madel ; 51 Serinl No. - 910857 Page 1 af 3 o

R ronen lalmiRigr = 1N LA
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
Ingtruments fo assure reliable operation and the accuracy of your resufts

Defvered by highly trained and certified servica engineers using genuine Agilent parts and
supplies, Agilent Freventive Maintenancs provides what you need to reduce unplanned downtime
and keap your systemns operating &t their peak performance

This checkist iz used as & guide for completing the preventive maintenance tasks. A signed copy
of this checklist is provided for your records.

Rinagion A (L bnued 31 Jonuy 2022 i
Cocument Mumber: GBO4-S0075 Page ] or L
B Agien Tecsnalogies, Ine 020

lenaslumuRy

Agilent
Fegilent 5100, 5110 Frewentve Malntanance Checkdist CrDSSLah

Frem brught tn Duiwesg

Important Customer Web Links

» Toaccess Agilent Universily, visit hitpweos agilent somy/crosstabiuniversity! to learn about
Iraining options, which includa online, classroom end onsite delivery, A training specialist can
wiork directly with you 1o hedp determine your best options

s Toaccess the Agllent Resource Center web page, wisit hitps:/'www agllent com/fen-
us/agilentresources. The following information topics are available:

= Sample Prep end Containment
*  Chemizal Stendards

= Analysis

= Service and Support

= Application Workflows

= Tha Agilent Community is an excellent place to get answers, collaborate with others about
apphications and Aglent products, and find in-depth documents and videos relevant 1o Agllent
technologies. Wisit hitpe fcommunity. agilent. com/welcormne

» Wideos about specific preparation requirements for your instrument can be found by
searching the Agllent YouTube channel at hiips/Swww youtube comyuser/agilent

# Meed to place a service call? Flexible Repar Options | Agilent

Feirwsban b 07, | st 29 _hmfy]ﬂﬂ " ey
Diocumek Maymieer; EBIT 280072 Fagesd of 2
& Agilent Technelogies, inz. 2022

lenaslumuRy

- Agilent

Agilent
Agilent 5100, 5770 Preventiva Maimenance Chacklist Crossl_ab

Frore brsign 1o (hamorme

Introduction

Customer Information
+  Customers should provide all necessary operating supglies upon request of the engineer

= A customer repregentative should be avallable to the engineer while perfarming the presenthe
manlenance procedures. Customers are responsible for regular mantenance and are
encouraged 10 cbaerve the Semvine nepresent atie.

= Any parts notincluded in the Perts Lists section of tis docurment are nat part of the
recarmmiended Preventive Maintenance service nor are they induded in the price of thiz
sarvice.

« |f 3 system requires the use of axtra or specal procadures end/or pans for the mamtenance
service, then these must be ordered separately and charged as a repair, which may incur
edditionsl costs,

«  For customers usang HF applcations, the instrument should be retumed to its standand
sarnple introduct ion system

Fevision: A02 lsvued: 21 January 2022 P
Diseastrnn hlumiser; GACTERI075 Page Lof Ur
© Agdent Technologes, Inc. 2022

Agilent

enaslupmuny

Agilent
Aglerd 5100, 5110 Frevenive Maintanance Checklisi CrDSS Lah

Fren beiight 1o Quiztess

Service Engineer's Responsibilities

» (Contact the customer and ersure that all necessary supplies are avatable before the
preventive maintenance wisit.

o Only select thase pages that rélate 1o the systern or module being servicad.
= Complate empty fields with the relevent inforation,
« Complate the relevant checkboxes in the checkist using ether 2 "X or tick mark ",

«  Check "Service not applicable” check boxes to indicate services/tasks not defivered, as
appropeiate.

¢  Complete the Preventive Maintenance sendces in the most logical ordar relavant to the
individual system service inthe order of the tasks listed

» Complate the Service Review section together with the customer.
o Corplete the figlds for page numbers at the foot of each selected page

= Addrelevant pape numbers 1o selected pages and complete the total number of pages Neld in
the Service Completion section

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

Rarwian A7, lssamsd 21 linuey 2007 -
Diccumek Wumiper G014 S ’QD!'!I':'I"
@ Aglen Technologios, inc. 2022

enaslupmuny
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Agrlerit 5100, 5110 Prewentive Maintsrance Checklst

Instrument Maintenance

System Infermation

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

Instrument System Name and 10
Instrument System Site and Lacation

510 ¥OW ICF-0%R

Umihed F.n:\.ﬁ:,’\ Fad T:njme!'hﬁﬁ Con sulhast

List Systern Companent Product Numbaers List the Serial Numbars of each Companant

1 G wows e YO 800%
2

8

4

5

&

7

a

s

ICP-0ES Configuration Table Circle the type of write in the type if ather
Mebedizer Type Ennsway@cmmllmw

Spray Chamber | MmsﬂeﬂamlgmncmhﬁaslﬂlhE

Torch | Mal@mnzr

Tafch Typs | one F‘ece@'m_mrmgl Fully Dernauntatie | s

Injecioe Diamster iumumgnmmmnr

Incior Material

= Cﬂlm:l.!lmhv

Bl nmnts s mBal k. Agilent
& Agant Techraloghes, Inc. 2027 :
lenaslumuRy
Agilent
Agilent ST00, 5770 Prevarn e Mantenancs Creckiss CrGSSLah

Frore insight o Dz

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Ij Feun Instrument Performance test
Ef Record resulis in Instrument Parformance Tes1 Results Table — Pre-Pi.

Clean and inspect ICP-0ES system

EI/ Look far any abvious extemal damage or problems,
o Ingpect water cooling hoses, gas lines and power cord for excessive wear or damage

& Perform a general internal inspection of the systemn for excessive dust accumulation, clean if
NECERSAMY.

sz Ingpect sarmple introduction components and record any required maintenance in the Senice
Engineer Comments and netify the customer as the required actions required

d Record the instrument operating conditions in the |CP-0ES Status Resulls Table
Replace the polychromator purge filter.
Fieplaca the radial pre-optics window

Iﬁ Replaca the awwal pre-optics window for SWOV and VI instrurments.

' Check exhaust flow for the comect positive extraction &1 the exhaust duet 1o ingure they mest
rminimum specifications.

Er Replace air inket dust filier.

O Reglace high capacity air inlet dust filier element if instalied, wih

ﬂ Remowe and clean instrument water inleq filter,

Agilent Water Recirculator

[0 Service not applicable

H orain coaling flud and remove any particles from the chiller reservoir
' Remowe, cean and reinstall water inlet metal mesh filter if present
& Refill with agilent Cool Clear cooling fuid

L"’f Clean the coaling system Air filter and the condenser.

Piirwpion. A0 |ssasid 3 Jansey 2083 5
Document Number GBO014-20073 Hanelof_r"
© Aglon Techralogies, i 072

‘373 Agilent

lenaslumuRy

CréssLab

Froe bmsight (o Dutcome

Agient 5100, 5110 Presentess baintenance Checklist

Preparation

Disouss any specific izsues with the customer before starting.

Review the instrument logbaook for recorded problems and cormments.

Save inatrument cantral settings before starting the procedure

Perfonm a general inspection of the: system for cleanliness.

Chack for proper installaticn of parts, assemblies, sensors etc.

Check system for reguired installation of companents and mplementation of Sendce Notes
Check for required firmware/software updates and vesily with custamers if they wouk like
them installed.

For HF application systams, If standard sample introtection system was nol nstalled. sk the
customer to natall it g%

Ask the customer to rermove any samgles from the ICP-0ES sample imtroduction area, auln
sampder or around the ICP-0ES.

5 0 GEEBORAEER

Pevepor ADL bssuedt 21 Janaary 30210 Bk
Document Humber: G351 £90075 Page D or 1
@ Agderkt Technclog e, g, 2002

wnms‘l:imuqu

CrossLab

From buight w Duzoes

Aglent 5100, 5110 Prevereve Maintenanos Chechkii 51

SPS 3 Auto Sampler

& Sarvice not applicable

Power cycle the sutosampler end verify successful initalization
Inspect X and Z axis belts for wear, Replace is necessary.
Claan % and Z axis slide shafts

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
comers and ringe port, ensure that the probe is approxdmately centened in the vial,

oooao

S5P5 4 Auto sampler

& Service not applicable

[ Clean the spill tray, rack lcation mat, end frames and chassis with a damp soft cloth and
diluted mild getengant

Claan the auto samper cover panets, if cover kit & ingtalled, with domestic window cleanes
Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive

fraying, color changes or degradation from fumes:

Check the X-axis, Theta-as and Z-axis FFC cables for cracks, incarrect positioning, damaged
edgas or damaged connectors.

Pump Tubing Raplacerent. Replace peristaltic pump twbing. Feplace &l tubing that goas
fraarm the ringe station té the purmg and from the purnp to the wasterinse bottles

Test using customer's tray and move the sample probe to the sample viet 1, weah wial and
rinse port and ersure that the probe is centesed in the vial, If not use calibration wizard and
calibrate the position.

O 0O O oo

AVS 4, 6, 7 Advanced Valve System

!3, Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

O Check whing including autosampler twhbing for kinks or excessive wear
O Check high flow pump for zigns of leaks

Feviazen A OF, insusd 21 2 sy .
om-“f-fu.-.'m mlfm page o Ik = {:}.' Agllalﬂ
@ Agient Teshnaiogis, Inc. 2022 -

wnms‘l:imuqu
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Fron Hesig 10 Dutmonsa

ICP-DES adjustment

P Check position of Zn peak, adjust if required.

i Check Argon Ratio, adjust to specified velue if requires.
Perform Detector Calibration

@ Perform Instrurment Calibration.

Record Post-PM instrument performance

B Run Instrument Performancs test.
& Record results in Instrumeant Performance Test Results Table - Post PA,
B For systerns using ICF Expart version 7.3 and above, run the folkowing Instrument tests

E Subsystern Communications Test
= air Flow

= wister Flow

& GasFlows

RF Generator

& camera Test

@ Cptics Test

@ Mebulizer Test

rd Record the result in the Instrurment Test Results Table

e o “£E- Agilent
lenaslumuRy
Agilent
Agilen 5100, 51110 Prevemiive Mantenance Checkist CrnssLah
From buight o Do

Test Results

Instrument Performance Test Results Table

Note: These measurements da nat farm part of any specification and are for referance only.

Pre PM Sensitivity Check Post PM Sensitivity Chack
Radial Asial * Radial Aial*
Zn 213857 nm SRER =00, % 139 & 4104, & NS A
M 257 610 nm SRBR B 0 4821 TR0 nyive
Al 356152 nm S8R L] \D.3 a3 211
K 766,451 nem 5B 5% 244 &% 45.3

* Aial result is not applcable for GBO16A4, G071 244 Radisl View instruments.

Instrument Test Results Table

Mote: The brstrurment Test results are for systemns using ICP Expert version 7.3 and above anly.

Inatrument Test Result
Sunsystern Communicatians Test ?ﬂﬁ
bt Tass
Wiati Fii Pass
Gas Flows ?"‘5"
255
AF Generatar ?333
Camans Tast Tuss
Opiics Test Pass
Bisbubzer teat ‘.’&55
Rosior: A 02, Iasund 21 Jarusry 2021 :
Docament hamber: GH0NA-50675 Foge ot 1 5 Aﬁile“t
© tgfen Technolagies, ine. 2022 3
B L]
lenaslumuRy

"~ Anilent
Agilent ST00, 5110 Preversive Maintenance Checkist Cr{jSSLah

From lreight 1w Qutcoes

Restore Instrument

O For HF applications, ask the customer to reinstall their ssmple introduction system widl
@ Leave system in an idle state: on and purging.

Guidance: 1f the PR service ls performed grior to 8 qualification serdce, then usa the
gualification procedure as a guide for final instrurment s8t up and checkout.

Service Review

# Attach avatable reportz/printouts of all tests 16 this docurmentation.

@ Record the Preventive hMaintenance servce activily In the customer's records/logiock.

@ Record the PM event in the Smart Alens logback, if applicable

7l Update/resat instrument maintenance counters as appropriate.

Pl Affi the PM sticker 1o the system or instrument logbook based 0 the customer's request.
& Complste the Service Enginesr Comments section if there are additional comments.

B Review this service, pans replaced, and fest results cttained with the customer.

& if the mstrurment firmware was updated record the datails of the change in the Servica
Engineer's Comments hox Systers in a compliant envirenment riay need additional
documentation.

|f Complete the Signature Paga with both Service Enginesr and Customer signatures.

Hesiiisn & 02, Issusd: 21 Safuany J0IL
Docureck banbir, GEO1450575 sage Do
& Agiiart Technolgies, he. 2022

- Agilent

wna'rs‘l:imuqu

Agilent
Aglant 5100, 5110 Prevantive Malrenarce Checklisi CrOSSLab

Foore e 13 D

ICP-DES Status Results Table

Heate: These measurements do not form part of any specification and are for reference onky.

Measurement Standby Mode Plasma On

Mairs Voltage: T3Y. & WAL Gop %3N WA
Mais Corrent 0. By A 0,765 B
Ingsnument Temnperanre 17.% © 358 T
R Air Fiow (sensor spaed] 40 Hz A8 .0 ke
Flasma Exhaust Temperature Mo measurement E3.% T
Water Flow Cscillator Mo measurement LTS Limin
Wialer Flow Debector %% Limin B0 Liriin

‘Water Inlet TRMperatung ey C %3 s

Polychramator Temperature 5.0 C 35.0 ©

CCO Tempersture =y R H -3y °C

Tharmal Sabilizer 35 0 T 15.0 ©

Argon Supply Pressune (TR kFa AR ¥a

Purge Gas Supply Pressurs*l [T %1 kFa L, 41 W

Option Ged Supply Prageune*] - kPa - (2]

Nahulzer Fow WO BRG] 0.0 Limin

Nebulzer Back Pressure Mo measuremaT AnR. 43 ¥a

Piaama Gas Flow Ha measurement nay Limin

Auxiliary Gas Flow Mo measuremant Apb Limin

RF Power Heo measurement 12043 W

RF Supply Curmenit Hiy rasas_rernian 1. %5% Al
RF Supply woltage N maagremant oA WY v

*1 If option installed

Areazion AL lesuedt 11 Jacumy 2021 3w
Docurnert Kumiber. GA0 1440075 Page Lot 1
& gl Teshralogion, ine M2

wna'rs‘l:imuqu



Agikent ST, 5110 Preventive Maintsnance Checkis

Consumed PM Parts

CrossLab

Frore lesign a Oumoms

Product ar Modal# Quantity |

Part Dessription

Agilertt 5100, 5110 Preventive Maintenance Checkdist

Signature Page

Service Engineer Comments (optional)

CrossLab

From Imight io Qe

Part Humber whiere cansumesd
; i P GAIOA, GBI,
Auial Pre-Cpsic Window GO0 O-68014 GEOVAANGEII5A \
Rackal Pre-0ptic: Window GBO0-68015 Al 1
B Agient Water
Agitertt Cool Clear Coolant Flud E709-0037 RAncircuistor -
Purge Gas Filer GBI0-60136 L 1
Alr inlet filler GEIN-GHI2 Al il
High Capacity Air Fiter GRIG-smEa Cpticnal =)
Reotar geal Tor 6-7 por vabe Tor AVEET GRAAA-HI002 CRAG4A G5 -
Fenar seal for 4 por vake tor AVE4 GR493-6I002 GEATIA =
T;sesnumlum-aeamur LEMMR  ppan nnioy o "
Eart connectar 2.5mre1 Sm 1D GBA10-B0124 PS4 -
PWC waste tubing Bmm od x Smim id, 2m Gaa 0822 P54 -
Addizional Parts may be required from engineer's stock:
¥ gaie drive bell 5410047500 SPE3 =
Z as crive kel 410047400 Pl -
Perigtohic pump ubing, PVC SohaPlex 3 oo a0 aFEd

bridged,

Consumed Parts Reference

(Purchased by customer, not included as part of PM)

¥ Section Not Applicable.

Product or Model# Quartity

Part Descnption Part Mumbser whare used consumed
Raviwon A0 Isaued 21 January 20T i
Document Humbar GATT4S0075 Fagelbar e : ﬁgilenl
& Aglart Technologies, inc: 2002 o,
) L]
lenaslumuRy

Test Completed On

Repart Sumsmary

Inglrumens Modal Agliant 5100110 VDV ICP-0OES
Irstrumant I0 GAITANGEN5A

Instrument Serial Number MY 1B030001

Saftwars Vemion 7.3.1.9507

Fimmeare Varsion 3442

Tasted By Pre Tast_PM_Kanyakom 5.

/2024 91910 AM

Result Summary

Subsystem Cammunicatians Test Skipged

Air Flow Tasl Skipped

Water Flow Test Skipped

{Gas Flows Test Shipped

RF Generator Test Swipped

Cameara Test Skipped

DOiplics Test Skipped

Advanced Vale System Test Shipped

Resciution Tasl Fass

Sensithity Test

Pracisian Test ::a
L

Page1af4
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If there are any specific points you wish 1o note a5 part of performing the installation or other
fterms of intarest for the customer, please write i this box,

Service Verification

Service Reguest Humber
S EN R AL
Sardice Enginesr hame
Fa\-.ja'\f-om S
Service EMginesr Sgnanss
Kanaghoon .

Tatal numin#f of pages in tis dooument:
e

Reviznr AL beued 21 ey 2022

Document NUTber BBDT 490075
& Agiert Technclgan, inc: 2002

pageroe 2 .-:'{!

Dtz Sarvice Campleiad

G4 Moy Ioi4

Custorner Nams:
pgnasri Qnkong

Cwm:’nﬂr.‘ignalunr
Flpll'lc'l""- Unlw-'“g

- Agilent

:
enaslupmuny

Resolution Test Fass

Elemant Wavelength  Specification  Width

M IT4.213 nm) s 8.40 6.64

A (188.980 nm) 8.2 BT

C {193.027 nm) = 1150 B30

e {202 032 Am) SE20 634

Cr {206 158 nmj) 51340 45

Zn (213,857 nm) =870 (:1:01]

Pl (320,353 nm) =850 .08

Co (228815 nm} 51720 1187

Ba (230424 nm) £9.40 720

Mn (257610 nm) 1330 043

Mn {360 568 nm) =20.30 .11

Cr (287718 nm} =100 a.04

Cu (324,754 nem) 2500 18.97

Cu (327,385 nm) =420 11.23

Sr(338.071 ) £3350 2430

Ba [455.402 nm) = 44.00 3x4T

S (460,733 nm) 5 38.00 17.23

B3 (493408 nm) = 36.00 25.57

Ba (814171 nen) 542,00 54

Ar (575.283 nm) =74.00 SE.51

K (765481 nen) = 80,00 65,88

Page 2 of 4
L]
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Sensitivity Test Fail
Fadial
Elamant Wavelength Specification  Methed  Ralio Slandard Blark
A5 [188.580 nm) =460 SRER 1049 TEE0 508
Se (196,026 nm) zZ410 SRER B87A BEZ O T
Zn (213857 nm) =210 SRBR 1500.8 418233 T4R0
Pl {220.353 nmi) E46.0 SRER 7oy 24320 1748
Mn [257 610 nm) =3518.0 SRER 30160 264700.2 44200
A {366 152 Am) x34 SBR 77 4BA54 6 56632
B (493,408 nm) 2340 SBR 459 18667197 419038
K {T3E.481 nm) 218 SER 57 Q503832 146877
Axial
Elemert Wavelangth  Specification  Meihod  Ratio Standard Bilank
Ag (158.980 nm) 22080 SRER 1265 1488.8 150
Se (196028 rm) & 15380 SRER 1120 17738 1973
Zn (208200 nmij =234.0 SRER  4E80 67842 199.7
Zn (213657 nmj) = 17430 SRER anra 95567 & 1788.7
4 (214.439 nm) =4227.0 SRER 1818.3 BET24 8 12364
Pb (220,353 nm) 23200 SRER 1325 TaZEE 4800
Mr (257 .B10 nmj) = 10E25.0 SRBR T462 2 e91238.3 188117
Cr (267.718 nm) & 10448.0 SRER Frict 1257066 3sae
G [324.754 nmy) &18.0 5BR 255 20907463 10407 .5
Al{306.152 nm) £8.0 SBR 107 213282 13005.0
Ea (493,408 nm) =600 S8R 48.3 GE5E64E0.4 1383369
K {TEE.491 rim) =240 SBR 2B.1 1395180.2  ATE66.2
Paga 3ol 4
'
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Repart Summary
Instrumreant Model Agilert 51005110 VDV ICP-OES
|restoumeant 10 G0 1AMGEO 154
Instrument Seriad Numbar MY180E0001
i Sofinare Voaisn T.3.1.8507
I s 2242
Teetad Gy Post Test_PM_Kanyskom S.
Teeed Cornpised On T1A2024 11:07; 24 AM
Result Summary
Subsystem Communicalions Test Fass.
Air Flow Test ‘Skipped
‘Wimbar Flow Teat Skipped
Gan Flows Tost Skipsed
R Hanbratar Tast Shippea
Comena Test Skipped
Optics Test Fass
Advanzed Vala System Teat Skipped
Resoiution Tost Pass
Sansitivity Test Fall
Pracision Test Pass
Subsyelen Communications Test Pasg
Optics Test Pass
Radial HAial
Intensity F1E4054 ANTTTE
Wavelergth  TAT.212 Tarn2
Page 1afd
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Precision Test Fare
Radial
Elomant Wavelongsh  Specfication  Maasured
Walug % RSD
As (188 580 nim) 52,80 a7
Se 196025 nm) =280 048
Zn {213,857 nm) 5150 0.31
Ph (220353 nm) £ 260 0.7
Mn (257 610 nm) <150 039
Al (396,152 nm) <150 nam
Ba (493,408 nm) £150 0.87
K {TEE.499 nm) 5150 052
Hurind
Elamant Wavelongth  Specfication  Messured
Valug % RSD
As (186880 nm) =150 121
5o (196.026 nm) =150 084
Zn (206,200 nm) =150 0.56
Zn {213,857 nm) <150 P
il (214.439 rm) =150 a5
P (220,353 nm) 180 051
Min (257 610 am) =180 par
Cr (287718 nm) =150 022
Cu (324.754 nen) 5150 0.24
Al (386,152 nm) 5150 033
Bia (483 408 nen) £1.50 Ben
K (TGE.491 nm) 150 0,65
L
Pege 4.of 4
'
enaslumunu
Resclution Test Pass i
Element Wavelsngth  Speciication  \Aidin
M (174213 nny) =840 5.87
#vs {108 680 nm) B30 614
€ {193.027 nm) s 1150 633
Mo (232022 o) =820 6.33
Cr (2813 niml 51340 .06
Zn (213537 ran) £8.70 670
Fb (220,553 rm) £9.50 703
Co (226615 nm) <1120 1712
Ba (230,424 nmi) = 540 132
Mn (257 610 nm) £13.30 944
Wi (260,568 ren) 2030 1421
Cr (267718 nm) £ 11.00 7.94
Ciu{324.754 nm} £26.00 1599
Ca {327,395 nm) 5 W20 1.27
S (338,071 nm} 5 33.50 24.40
B (455.403 nmi 5 44.00 3350
Sr (460,733 nm) £36.00 173
Ba (453,408 nm) £ 36.00 2544
Ea (B14.171 ren) S4200 2598
Ar (75 283 nm) 57400 55,15
¥ (TEA.481 nm) £80.00 65.58
Pagelof 4
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Fall
Slament Vicvelength  Specification  Methed  Ratio Standard Blank
A5 (188,980 nm) 2460 SRER 1306 a7 50.4
Se (196.024 nim) =410 SRER 1060 a58.7 oz
Zn (213,857 nm) = 44210 SRER 41248 44037.7 1134
Fh (220,353 nm) & 45.0 SRBR 2072 25847 136.2
Wn (257610 Frs) = 30 SRER 130178 ITIBABE 4347
(AIL386, 152 nm) 234 s8R a7 S0615.5 4MT0
B {443 408 nmi) MO SER 1337 20662030 153503
K {TEE.451 nm) =18 SBR 48 100189.5 172368
Auxial
Elemant Wavelangth Spacification  Method  Ratio Standard Blank
s (168,980 nrn) =2080 SRER 1744 15687 30
Se [196.026 nm) z 1890 SRER 1674 18634 102
2Zn {20829 A 2340 SRER  Ta0.8 £428.0 a1
Zn {213,857 nm} 217430 SRER 69659 15681 2117
Cel [244.438 nm) =4ET0 SRBR 57810 T28E2.0 158.1
Ph {220.353 nm} = 320.0 SRBR 5010 B84 3 267.7
Nan (257610 rm) = 10625.0 SRBR 311218 1006E3T8 1440
Gr (257,716 nm) = 4ED SRER 44243 133029 BE0B
Cu [324.754 nmy) z19.0 SER 8.7 02807 H  AZ4ES
Al (386,152 nm) 260 SER 7 2097710 Bau2d
B {453 408 nmi} =600 SER 2506 71373808  ZEIET.3
K {TBE481 nm) =240 SBR 453 14350508 H1025.0
Page 3of4
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[ Report Summary
intiimant Mada) Agilert 6100/5110 VDV [GP-DES
Instrument |0 G0 TAMGEDTSA
Instrument Serial Nurnber MY 18050001
Softwara Version 7.3.1 9507
Firmware Version 3447
Teated By Post Test_PM_Kanyakom &,
| Tast Comnpieted On 116402024 11:30:15 AW
Rasull Summary
Subisystem Communications Test Pass
| A Fwe Test Prse
Wates Fiow Test s
Gt Flows Test Pass
RF Ganeralor Test B
Camera Tasl Pass
Optics Test i
Advanced Vahe Systern Test Skipped
Resalulion Test -
Sensitivity Test o
Precision Tast ﬂ:::
Subsyatern Communications Test P
Alr Flow Test i
0% Air Flow (relalive  75% Air Flow (relative
Bpeed) speed)
1500 18.00
Wiater Flow Test s
RF Water Flow(Limin)  Camens Waler Flow  Water inlgt Te
n ‘peraturg
{Lirnin) C)
o 081 2055
Page 1 of 2
'
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Practaian Test Fass
[ZELE]
Elamant Wavelangth Specfication  Measured
Valhie % RSD
A5 (188,980 nm) 5280 oAt
S (146,028 nm) 5260 0.88
Zn (13857 ) %150 0z
Ph (220.353 nm) <260 a7
Mn {257 610 nmj) £150 a7
Al {396,152 nm]) 5150 0.25
B8 (493408 nmi 5150 0.93 |
K (765,481 nm) 5150 015
Al
Element Wavalength Specification  Measured
Value % RS0
45 {188.880 nm) =150 0.8
Sa (196.007% 1) =180 065
n (206,200 ) 5 150 078
#n (211857 nm) =150 oAt
Cd (214.438 nm) <150 038
Fh [220.353 nm) £ 150 0.3
Mn (257 510 nm) £150 1.02
Cr {267,716 nm) s 150 a.32
Cu {324.7%4 nm) =160 051
Al (396,152 nm) <1560 0.37
Akt
Ba (493408 nm} =150 L]
K (765451 nm) =160 074
L —
Page 4 of 4
'
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‘Gas Flows Test T
Mebulzet  Actual Flow  Back Auilg
e Bote i, P o
v] a.70 154 55 240 200 110,82
Makeup Actual Flow  Beek Plasma Aetimi
Fow B
:mmm Fisaa(ne Target Flow Fﬁm
1] 2.00 1538 18,00 1797 2148
RF Generator Test
RF Powar Supply Test Passed
RF Power Supply () 128.554
FRF Oscilialor Test Passed
ﬁ,g}mﬂwﬁaqmw 26830
Wiork Cail Currant (A) 44 850
FF Powar Sugpy Current §4) 1,989
Camera Test Vi
é;:}i‘u'mm Time  Standerd Deviation  Status
Electronic Offsat Taal 1000 5.298 —
Cark Current Tast 6000 1168 oS
H.I'I'trTlBT 5 nead P
kT 0118 b
Paga 2 of 2
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| Repert Summary
Instrament Model Aghent 51006110 VOV ICP.OES
Inslrument D GEIT1AGEISA
nslrumant Saral Number MY BO30001
Safware Version 7.3.1,8507
Fimware Varson 3442
Tasted By changa mimer
Tes! Completed On T1B2024 10:35:28 AM
Result Summany
Subsystem Comemunicatians Tasl Skipped
Aif Fiaw Test Skipped
Water Flow Test Skipped
{535 Flows Test Skippad
RAF Generafor Test Supped
Camers Test Saipped
Optics Tast Skinpad
Advanced Valwe Systen Tast Skpped
Rezalution Test Pass
| Bensitivity Test Pass
Precigien Test Pass
Page 1of4
'
lenaslumuRy
Sensitivity Test Pass
Radial
Elemant Vavelength Specificabon Methed  Ralie Slandard [Blank
A {188 580 nm) =480 SRBR 1105 8568 4.3
Se {106.028 nm) =410 SRER E83 347 813
Zn {213.857 nm) =14M.0 SRBR 35364 44017.7 1838
Pt (220,353 nen) T 48.0 SRBR 1B4.5 2492.3 159.8
M (257 610 ne) = 3518.0 SRER 11088.8 2455053 503.8
A {356,152 nm) =34 SBR a7 502744 84720
Ba (493.408 nm) 2340 EBR 1245 18031841 161660
K (V86481 am) ERE:] SBR 8.8 110041 .4 138812
Asdal
Elsmant Wavelength Specification Method — Ralin Standard Blanik
As (188,980 nm) = 208.0 SRER 2533 Jré4.3 188.3
Se [196.026 nm) =153.0 SRBR 2067 1987 Tz
Zn (206200 nm) =330 SRER 220 122823 TR
2N (213,557 ne) = 17430 SRER  &3G83 1875515 &0y
Cd {214 438 nm} 242270 SRER 50682 BOATIT 1853
Phb (230.353 nm) =x00 SRER Jgan 106411 BEEE
Mn [257.610 nm) = WE25.0 SRER 211904 SAS5IR T 21536
Cr (267.716 nem) =048.0 SRER 0544 1317878 18115
Cu (324754 nm) =180 SBR 63 014014 acaza
Al (398,152 ) 26D SBR 10.8 ZMEIGES 162805
Ba {453,408 nm) =E0.0 SBR 1065 BaEd421.5 601224
K [7E4G.451 nm) =240 SBR Wz 163984086 525621
Page 5af 4
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Resolution Test Pass
Elemend Wavalenglh  Specificaion  Weehh
M (174,213 fim) 5840 878
Az (188 880 nm) =8.20 5.80
C [153.027 nm) E11.50 815
Mo (202,032 nm) =620 580
Cr (206,158 ren) 5 13.40 B85
Zn {213,857 am) =870 877
P [220.253 nm) £9.60 B.E1
Co (228,615 nen) <1720 11.78
Ba (230,424 nm) 840 Ta%
Mit (257 810 am} 513.30 547
Min (260,568 nmi =20.30 14,50
Cr (267718 Ami) 5 11.00 7.8
Cu (324,754 nen) = 25.00 18.72
Cu (327.395 nm) 51420 108
Sr (338071 nm) 23380 2539
Ba (455.403 nm) £44.00 3308
57 (460,783 nm) =35.00 18.54
Ba (483 408 nm} 5 38.00 2574
£8 (614171 nm) 542,00 523
Ar (875,263 nim) ST4.00 58 82
K (TBE 491 imj) <8000 63.16
Page 2 of 4
'
enaslupmuny
Precision Test Pass
Radial
Element Wavalength Specification ::’.;ﬂso
Ag (186980 nm) =280 156
Se (196,028 nm)} 5280 1.16
Zr (213,857 nm) 150 0.50
Ph (220,353 nm) =260 0.74
1n {257 810 nm) £ 150 083
Al (395152 ren) <150 054
Bia (453 408 nm) <150 a.ra
K (TB8.481 nm) 5180 044
Aial
Elmment Wavelength  Specficalion \N":I:uﬁﬂso
As (188,580 nm} =180 .82
Se (186,026 nm) <180 082
Zn (206200 nm) =150 0.35
Zn (213957 nem) =150 034
Cf (214.439 nm) <1560 044
Ph (220,353 nm) =150 D46
Mn (257 610 nm) %150 .83
Cr {267.716 nm) =150 .53
Cu (324.754 ren) %150 069
Al (396,152 nm) %150 0.86
Bian (453 408 nm) 2150 128
K {7EG 451 nm) = 1,80 074
Paga 4.of 4
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: Qualification Report
8 ®
1,
gf?_. A PM_Checklist: CM_0Q and PQ
ik W Aquion: Anion (ID#1047)
%& ARCHEMICA
For
[/ h UAE C It . Litd.
E{ﬁ Certificate of Calibration J (;: s:.; 0:::;53 !
. o)
;9'3' Aquion: (Anion System ID#1047) 6%
L] This certificate is to verify that instrument below are calibrated @
ﬁ By Archemica Lab Co., Ltd. ?:E
D g
f’t{' Aquion S/N: 220380031 ' ;g

Y .
gé AS-DV §/N: 2203880133 ép‘ .

) /
9 ¢
9 )
Q‘? For @
Ly UAE Consultant Co., Ltd. ]
; A ¢
Cr’l i Aok C]\J
;}E prod o a{)
@3\ Operator Signature: st fopapen  Date: Apr 2324, 2025 @
-ﬁx‘ {Mr.Saharat Popayom) '\:
‘(\&' Test Enginear ?)

enaslupmuny
-
ﬁ,\ Chackiist [C5 Prevenive Meintarance
P M Dionex lon Chromatography
Preventive Maintenance Report
Preventive Maintenance Mr Sanarat Pogayom

Check List fntrumﬂn‘l Detail -

AS1E AG18 ADRSEDD = EGC Il KOH
CR-ATC
- | A 1 |
Bemark; -
o
ﬁ Perlorm By Archemica
St} > S gy
Archemica Customer
i flhpf';_m,g ﬁ"‘}f‘f} .’;ﬁm
Dete “Date
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Chachiist ICS Preventive Maintenance

General ICS Maintenance Chacklist

Description

Fiorlor seal

Statar face

Febuil susdiary vahve - part

Foior seal

Slabor face:

Inlat check vahe assemily

Dkl chack vakme sasembly

‘Varified corract fow arenzation

st vah

Fiston in sasondary pump head

Piston rinse seal in primary pums head ] 5] [m]
13| Piston seal in primary pump head_ 1L & [w]
14| Paton in armsry pump head (] || N
15| Piston finse seal in sscondary pump hasd (] [ L L
16 | Piston seal in sscondary puma head ] = | ] [m|
17 B | [1 ]

CM 0Q

1B [= [ u]
18 | Priming vahes [m] B | [0 [m]
20 Check canductivisy call [ [m] | O
21 | Check slecliochemical cell | ] O |
23 - Warking elecirade | L] L1 |
23 | - Refeyssiscimds =l [wi i o R~ TS
24 Gashit m| m| | o
2 Lal L] L1 [ ]
26 mpie Loop Size 25 ul O [] m]
27 | EmHineg fiker 3
2E | Lask sansar [i5i] [m]
28 Lubricate pump mechanic O mh?;t:d - O
30 | Reconrected fgud lines o the vahe - - L]
31 | Reconnected lguid lines io punp heads = L]
|22 |Pomedpuenp | B | r o
33 | Chacked pump for laks | = e [
34| Checked gas for leaks [ = [
'
lenaslumuRy

Chromeleon

Operation Qualification

lenaslumuRy

Chachiial Sampler Prevantive Maintansnce

AS-DV Autosampler Preventive Maintenance Checklist

2H3E80133

1. | AS-DV power an B [m}
2. | AS-DV connection =H . [}
3. | Sampling neadie o | & o [m}
4, | Sampling tubing (Transfer ling) O =] u] o
& | Reconnect samping neede & tubing ] [ my
4 [ Check camusel movement E - m]
7. | Check needle movesmant = - 0
B | Lubricate neadie drive B | b O
B | u]

10. | High pressure vake Port

i, Rotor seal

12, Stator face

13 | - Reconmected liguid ling o the

walva

Sy L
Page 1of 12
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WVersion 7

ThermoFisher
SCIENTIFIC

enaslupmuny

oeiil ArchemicalSerioe ConimefLX005 Tnt Gor 234 202515168 0n Cusl 2025-04-23

Chromeleon Operational Qualification

Instrument Controller:
Clisnit:

Operatar;

Overail Test Result:

Camparison Format:

Genaral Information

Computer Name
DESKTOP-CAFSILT
DESKTOP-CAFSILT
Sahars! Popayom

FPassed

Wersion Number:
7.3.1 Buid 8535
7315535

All Parameters:

Sigrificart Digis.

~

- 4
C yngn 227
Rdiavars Sog'gha\ei\l Cate

E5;

P JJ\.
Touiiags

Therma Fisher Sciantiic 2018
35

Sybherdh 211 Ar s
Cperaters Signsture 0 Cale

C_0x) ! Ganersl Informanion
Frinted: 35-Ape-30 13:14

enaslupmuny



S04: ChiomaaorLocalArchernics Servios Contracl2085 Yst Con 23-Acr-2005\Smbien Cusl 225-04-23 ot Con 23-Apr-211 Coml 2050423

Saq:
Pags 2of 12 Fage 3ol 12

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1

ThermoFisher

SCIENTIFIC
Chromeleon Operational Qualification, Part 1

Verification of Selected Results Verification of Salected Results
Detection Algrithm:  Cabra Feati Namg Sl
Caliration Type Lin, WithCrifset Caflibratian Polng X | Acatanilice ak
Evalustion Type. Area Acatopherone ak
Standand Mathad. Extemal Propiapnanana i
Caltration Woda! Total
Calibration Point ¥ | Acetaniide i
i N Smeus catophances it
Difant (c0) | Aermtari ke ok Prupmghenans ok
| Acatoptenong ok
Propiophenone oh Amaurnt [ng] Acataniide ok
Slope (e1} (Acetaniide ok :m :
Acetcphancrs ok
Frapiosheans ok Resobutian (EF] Acetaniida ok
Correfation Cosffl Acataniida ok " AEaphanane ck
[ak .
Resolution (USF) Aoeranilice ok
Prosicphencrs o Avetophnans ok
Viriaric ""“"“"‘:W :: Paak Asymmetry Acktariis ok
Propiophenone o
Proplaphancne ok
Std. Deviation Aecatarilide el Peak Asymmetry Acatariice ak
Acetophenons ki LA Acatopherons i
o
Proplaphanona ek Propiophanone ke
Fad. Sid. Dev. Acetaniide ok
Acatphancns ok
Propiophanane ok
Wariance Coaff, Acataniide ok
Acelophencng ak
|Prapiephenans ok
Cheamaiaan (&) Trema Fisher Sclentfic 2018 £M_0 ! Regod Formula_Part_1 - Cheomatieon [c) Trama Fisher Sdentfic X8 CM_C0 ! Rmpodt Fonmiiia_Pam_1
Vermon 7.3 1.6535 Frimad: 23-Apr-3125 13:74 Mermion 73,1 Priribed: Z-Apr-20ds 1314
la ' l
E S ChinmakicnLocalAnchermica S Conteac 2028 et Con 23-Apr- 2025 S tation Jual 2025-04-23

Sy ChrmmeisonlocalfechemicaSerios Contract\ 202515t Con 23-Ap- 20055 ation Qi H0125-04-2% Pan;l&d' |+

Page d.of 12

Th

ermoFis
SCIENTIFIC

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

ThermoFi
SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Werification of Selected Results

Prak Mame

Chromakeon () Treimsa Fiaher Scediic 2018

Begort Vorinbl
Thearetical Plates
(EF}

Theretical Plates
(USP)

Acataniideg
Acalipherors
[Frapiopnenane

Acataniide
Acetophancne
Foguopherons

Test Result:

Wersion 7.3.1.6535

Apetaghanane
Propiophenones

ok
ok
ak

ak

i

OM_00 ! Report Formule_Par_1
Prinbec 2-Agr-2005 1314

lenaslumuRy

Detection Algariim:
Calbration Typs:
Evaluation Type:
Stardand Method:
Calbration Mode:

Injectian

Chigmatogram

Poak Results

Cobra

Lin, \WithOffset
Acea

Extemal

Total

| Rugors Variablo
Ha,

Hame

Typa

Pasition

Satus

Volume
[Dilution Factar
‘Weight

IrrtStd
Instrumentiethod
ProcessingMethod

Chanaal

Mo, of Paaks
Chramatageam Sart Time
Signal Mir,

Signal Max.

Unit

Nolse

Na.

Na.

Na.

Prak Name
Peak Hame
Paak Name
Ret.Time
Ret.Time

Rat.Time

Chremelesn () Thermn Faer Scentfic M1k

orsion 7.2, 1 5535

Acstaniida

Acatnphancne

Acetaniide

Acetophencne

Acetaniide

Acetaphenone

|

=
3

BREERARER RRRESRESR

FRERBRRBER

CM_CO0 1 Report_CM_Part_2
Printeck 33-Ap-2005 13:14
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Page & 12
Fisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used P 1 Comparison with E ed
Laiabie Cotegory Egilk Nama, Stalus
Paak Results Ak Ret Dev, Acetanilide ok
Foed. D fabs) Acetophenang ak
Rt Doy fabs) Fropigphenone ak
Rl Ret. Dey. Acetanilce ak
et Dav. jrel] Aecetcprenane £
Ruet.Dav. (red] Prapiaphenone L3
Aren Acetaniide i
Ares Aceinphercrs 3
Aras Prapiophanans 23
Ral.Area Acetaniide 3
Fal.Area (Tedal) Arelophencre ok
Ral.Araa [Tedal) Propopierans ok
Halght Acaianiide ok
Height ALalphener ok
E Halght Progitphenane o4
Fel Haight (Tatal) Acetaniide ok
Fiel Helght (Tatal) Acadaphanane ok
: Fel. Helght (Tatal) Propicphencng oK
Amount Acstaniide ok
Armount Acatophanong ok
Armount Propiephencns ok
Cancentration [ Aoetaniide ok
= A ok
Cancentration Propiophencre ok
Rl Amount Acetanilide ok
Foel Amount | Actophanane ok
Rl Amount Propiophencre ok
Paak Width (0%) [ Aecmtanilice ok
Paak Widih (0%) | Acetophenane ok
Paak Width (0%) Propiaphencre ok
Paak Widih (5%) | Acatanilice ok
Paak Width (5%) Aratophenane ok
Paak Width (5%) Propiaphencre ok
Paak Width (10%) Acatarilice ok
Paak Width (10%) Aratnpherans ok
Peak Width (10%) [Fragiaphancne ok
- Chromeieon {c) Tharmes Fisher Scierifc 2018 CM_0 ¢ Repar_CM_Pan_
Viersion 7.3.1.6535 Printed 23-Apr.20E26 13:14
" '
lenaslumuRy
ke faq: hermicalService ConirecliZ0ash st Con 23-Aor- 2025 Sation Qual 20350423
Poga el 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results
Xariablo Categery | Reper Varishin Statys
Poak Results | Ay a by A4 | (Acataniide o
| Asymmebry| ALL) Acatophencrs i
| Asymmetnyi ALL) Fropiophanana &
Theor. Plates{EF) Acetaniide i
Thear. Plates{EF] Acatophancne ik
Thear. Plabes{EF) [Fropicpnenane i
(Thear, Plates{USP} Acetaniide ke
(Theear, Plabes{USP) Acetophencne ke
Thar, Plates{USF) Propicphenons ok
Theear Plates (IP) Acetaniide ok
Thear, PlitaaiF) Acelophenone ke
Thaar, PlatasiIF) Prapophenons ke
Feak Callbration Cal Moda Acetaniide ek
- Cal Mede Acatophanong ok
Cal Mode Progiophancns ok
Cal. Type Acataniida ok
il (Cal. Type Angiaphanana ik
Cal. Typa Progiophanons: ok
Weights Anstaniide ok
|Weights Aoetaphenane ok
Weights P rosminphanones ok
Calibr, Cosfficient SO Anstaniids ok
Cadibr, Cosfficient T Acefaphanane ok
Calibr, Cosfficient S0 Proginphenone ok
(Cadibr, Coslficient C1 Aostarilide ok
Cadibr, Coslfcient C1 Aostophanang 3
Cadibr, T (4] P resg =3
RF-Valug Acananilida ok
RF-Valug Acatophanans ok
RF-Value Propiophancne ok
Ma. of Paints Acgiandice ok
Mo, of Paints Acstophanana ok
. Cvomeleon |c) Themmea Fisher Scinific 2018 TM_00 ! Rigon_(CM_Pam_2
Varsgen 7318535 Frimed: Z3-4pr2025 114

lenaslumuRy

Saq: ChromaieonLocalrchamiciServios Commaet@0 251151 Con 23-Apr-2025.5wton Oual 2026-04-23

Paga 7ol 12

SCIENTIFIC

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

Puall Rissidts

Crromeleon () Themo Fisher Sclenific 2018
‘Wersion 7.3, 1.6535

Soq: G
Faga ol 12

ThermoFisher

SCIENTIFIC

|\ Report Varigle Poak Nomg Stalys
P Wikith [5059) Acaanilae ak
Pk WiKIth [50%] Acalophenong ok
Paai Width [50%) Fropiaghancne ak
Lalt Width (%) Acatani e ak
Latt Widsh (%) ok
LaTi Widsh (0% Frapiaphenang ak
Fight Widih (0%) Acataniide ak
FRight Width (0%) Acainphencns ok
Fiight Width (0%) Frapiophancng ak
Peak Start Acataniide b
Freak Start Acatophencns ok
Prak Start Frapiophenang ik
Peak Stop Acetaniide ik
Prak Stap i
Prak Stap Propoghenans 3
Prak Start Value Acataniide i
Prak Start Value Aneinphenore 3
Prak Start Value Propiophenans L3
Prak Stop Valun Acetaniide ok
Prak Stop Valus Aoeinphenore 3
Poak Stap Vakis P ropiophenans 23
BL-Vale Peak Start Acalaniide k.
BL-Value Peak Start Acetaphenones k.
BL-Value Peak Slart P ragopeniang %
BL-Vakia Paak Stop Acalaniide ik
BL-Vakia Paak Stop AcalDphencns K
BL-Valus Paak Stap Fropioghinang o
Tipe Acalaniide o
Typa Acalaphencrs ok
Type Frapicphanang i
Resaluticn [EF) Acataniida ik
Resaluticn(ER) Acatophancrs i
Resaluticn[USF) Acataniida ik
Resalution|UEF) Acataphancne i
Asymmetry|EP) Acataniide S
Asymmetry|EP) Aoaiophencre ik
Asymimetry|EP) Fragioprenana i

CM_0G { Repor]_CM_Part 2
Frinted: 23-Apr2035 1374

enaslupmuny

LocalAmtamicaiiSanion Conrac@25 1 s Con Z3-Apr- 202 5mtion Qual 2025-04-23

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

Prak Calibraticn

o3 Thermo Fisher Scientifc 2018

Chromelson
Vargions 73,1855

E i Nidmi atdfus
Mo of Points Proplaphenone ok
b of Points|dksabied) Acetariioe ok
(Ho. of Points|disabled] Acetopherncrs ok
Wo. of P, ok
Variance Acetarilde ok
Variance ok
Variance Propiaphenane ok
Var.Caall Acelanikde ok
Var,Caall Arceinphencre ok
Var.Coall Frapiaphanans ok
Std. Darv. Acatanilda ok
Sed. Dev. catephancrs ok
Sed. Dwre. Frapiophanane ok
Feel.Sid Diev. Acetaniide: ok
ool S4d Diew. tcetophencre ok
el S4d Diew. Frapiophenane ok
Corr.Coeff. cetaniide ok
CorrCoeff. Acelophencre ok
Carr.Coefl. Prapicghenans ok
R-Square cetaniide ok
R-Square Aataphencns ok
R-Square Frapagianans ok
Adj. R-Square Aucalaniide ok
Ad]. R-Sguare catnphancns ok
Ad]. R-Square Frap ak
x scataniida ok
x Acotophancne ok
x Prapiopenan ok
¥ cataniide ok
L fcetnphencrs ok
i Frapicphenans ok
W Acetaniide ok
W Aceinphencre ok
W Prapicphanans ok
Fixh Acetaniide ok
F{Eh Acelophencrs ok
Fi{Eh Prapicphanang ok

‘CM_0 ! Aport_CM_Par_2
Primed: Z3-Apr-2025 1574
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ThermoFisher

SCIENTIFIC

Localfechemicaerion Contract 3N s Con 23-Apr- 2T intion Qual 3025-04-23

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

Peak Calibraticn

|\ Ragor] Varialie

Pk Namg

Residual for Cal Poimt X
Resldual for Cal.Point X
Residual for Cal.Point X
(Calibration Foint Status
Calibration Point Status
(Calibration Point Status

Cal.Typs
Peak Type
Lot Limit
Right Limit
Graug
Facios
Aot

Come, Linit

hearmialeon [ Theanmes Frsber Scenific 2018
ERE N

i
Wersion 7

Apetaniida
Acataphanang
Proplophencne
Anmanlide
Acsiophanane
Propiophencne:
Anetaniice
Anetopnanane
Propiophancne

| Aostarulice
| Aoetarilice
Acetophenang
Aostarilice
Aoetanilice
Achophenans
Acatarilis
Actophenang

ERERFRERE aaaaaaggag

CM_O0/ Repon CM_Pam_2
Primad: Z3-Apr-2025 12:14.

lenaslumuRy

Seq: ChromeiaonLocalAnchamics Saneos ComescfiZl20 st Con Z3-Apr-20255mton Qual 2025-04-21

Fage 120l 13

Mariable Cajegory
Sywtam Suitabiliy

Test Case

System Sultabiliy
Tast Casa Rasult

Tast Resuit:

ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 3
System Suitability Test: Comparisan with Expectad Results

Humber
Name
Inj.Canditicn
Eval. Fosmula
‘Operator
Siatisiles
Rounding

Channal
Peak

Ref. Value Formula 1
Ral. Valie Formisls 2
H.A

inj. -E\Jll. Result
Ewal Rasil
Peak Result

Ral. Valusa 1
Rof. Valus 2
Result
Message
Avarage
Count
Maximum
Minirmwum
Ranige

Rel. Range:
Ral, Etd. Dev.
Sl D,
Sum

Passed

Chpiebeon £} Thaima Fishar Sdestiie 2018
1850

Vwrsion 7.

Injection Condition Result

ok
i
ik
kad
i
ik
e

MinimumaumberCfinjections. =13
MaximumMumberDfinjeciions |k

ik
i
ok
o
o
e
o
o
ok
ik
ok
i
i
i
i
i
ok
ik
i
ok
ik
o

|Sratus

CM_DO0 { Repon_CW_Pan_3
Printact 23-Ape-0S 13014

lenaslumuRy

Bag ©
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oFisher

Therm
SCIENTIFIC

hemics\Senios Contracfl20Z6 1st Con 23-A0r- 2SS0 6N Cual 2025404-73

Chromeleon Operational Qualification, Part 2
Maost Frequently Used Parameters: Comparison with Expacted Results

Paak Purity

Tast Result:

\Renort biarighle

PP1

PP1

PPl

RS0 PF|
RS0 PP
RED PP
Match
Match
Match
RED Match
RED Match
[RED Match
Rl Max at
ol Max at

[Fol.Max at

Passed

1) Thaemo Fisher Scientfic 2018

Chromsbicn
Version 7.3.1.6535

PQ

Acstaniide

| Acstophenans
Propiophenors
[Acatarilide
Aecstophanana
Propiophencie
Acntarilida
Acstephanansa
Fropiophancne
Aeatarilice
Acatcphanana
Fropiaphancna
Acataniice
acatephenons
Fropiaphanona

?rg—i—g—g—g-i—i-i-i-F

EREERR

=
=

CH_00 ! Report_CM_Part_2
Prinad. 25-dpe- S 1314
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IC PUMP FLOW RATE ACCURACY

ThermoFisher

SCIENTIFIC

IC Pump Flow Rate

Set Paint {mL) (mLimin) Reading (mimin) | Dewation (%) | OGLImiti%) | Resuit

05 0.4964 0720 a20 PASS

0 09858 042 L0 PASS

tive Signatura:
e
Date: 16 g P05 Date: 00 S B

FG Aaports w2 070 1 AD-2005
OIS Tharmo Fisher Goanifc 15 Purmp Flow Rats Accuracy Report Page 1 of 1

lenaslumuRy

NOISE AND DRIFT (CD)
ThermoFisher
SCIENTIFIC
Il
3
2
*‘; L "
B g e
£ a
4
-
a8 58 e 150 ms ne 20 ¥
Mirulea
Information
S AquianRFIC
Detector
i 220380045
Data Path chrom\deskinp-cefs3T Chrame eanLocalehemicaiSenics Contract2026/1st Can 23400,
: 2OREAquianRFIC HIJIHTAC 00 50884 sSmpECD_1 channelECO_1.chm
Noise and Drift
Tast Measurad (n3) O Limig (n5) Fiesull Cenvaraian Facior
Malse 0.2 ng 220 nS FAaSE 1000
Dt 12,8 nS&hr £ 3040 nSite PASE 1000

Finld Sorvice Reprasentative Signature: Tt Bure
Sbgrat
Oate: L& J’.A,.. fw Date:

TEST EQUIPMENT AND STANDARDS

PG Fempores w2 67
£ 2005 Thanmd Fisner Soamrss

e i
Mot and B (CD) Report Page 1.0 1

enaslupmuny

Test Equipment
| Equipment Marufactimer Madal Serial Mumber | CaliVer Date | Good Until
Muitimeter Fluka ] S5ITOOIS M4 WA
Thermoooupis: Fluke H.-Typa S5ITOOIS MIA KA
Balancs MetierToledo AHIDA-5 1125310 Bl NIA
|5 Qualification Themma Scientific Tast Box 24188337 M HiA
HiA MiA HiA A MiA, NiA
Standards/Chemicals
IM Marufactures Concentration | Part Mumber | Lot Number | Expiration Date
| Hiirata Trearmra Sciantific 5 ppm 080254 241021 Qct-208
Mirase T Sciantific 10 ppim 080254 241021 Qcl-F035
Himaia Theeme Sciantific 25 ppm 080254 241021 Dcl-Es
Nimte Thesmmn Scientific 50 pom 060254 241021 Qct-30es
Hirate Thermo Scientifc 100 ppm TEI254 241021 CichZraE
| Nitrats Thermo Sciantific 1000 ppm 050284 241021 Oct-208
[ A 1LY HiA HiA HiA HiA
A Py Mia Mg M Hi&
A [u1L) Hia LT M Hi&
[T [T M N His HiA
Fimld Sarvice miative Sigrature: reaiure:

_Haar
Date: PP Sy Al

AP Ruperta v2.070
© 2125 Therma Fsher Boisntfo

TAprIEE
Tas| Equipment and Standants Repos Page 1 of 1

lenaslumuRy

REPEATABILITY {CD
: ThermoFisher
SCIEMNTIFE]IC
Information
|Eyatem Nama AgueRFIC
 Ootector SN 220350045
- DataPath ChnmeleonLocal:WArchamicaiSandos :m.;érémmcon FIAN-HIRSIMRANRFIC 104700
Peak Results
_ Sampie Name  Waluma jL) i {imin) Ao
Repsatability 01 25 04457 3611
Feapeatabiity 02 F1 04457 3518
Feapaaiability 03 28 0.4467 3607
1 Fapaalability 04 28 04457 sy
| F aliey 05 25 04487 AL
| Fapaatabiliy 06 25 DAAET 5N
Repeatability
§ _Tast Misssiirnd (% RS0) O Limit % RS0Y Result
Relention Time oo £54 PASS
Ao 05 =10 PASS
OVERALL IETREEUE*_;M‘;“
ARGHEMIGA LAB GO.LTD
Finld Service ressntative Sigrature: Custamer
Calbarad o Yanfir
Date: g4 Ape W05 Date: A S Cells
AP Fiperts 42 070 T ApranaE

0 2076 Trarmas Fishar Soenifc

Prapaatatskty (0 Faport Page 1o 1

enaslupmuny



CARRYQVER (CD)

ThermoFisher

SCIENTIFIC

Information
System Hame Aquion
_ Datecior 58 II0AE0LS

Data Fath [ ——— s —r 23-0pr- 2025 BquianRFIC #0670
g

Peak Results
Sampie Name Injectian Volima (L] Ratatian Tiens (min) Area
Foshiansrcas Slari = 04457 0.058
High Saandard B ) 0.4483 47003
Caryarver 35 0.4457 .06
Results
[ Tuat | Observed (%) [ 0 Limit %} [ Resun
[ amEn | 0.0t =040 [ _Pass |
GVERALL TEST RESUET, 4
AR
Fiald Sarvice Reprasentative Signature: | 2

5 harrih |

Cate- T4 Fyr WS

LAY
Date:__ 07 Sy Jaks

R Repons w2070
© 2026 Thermo Fisher Sonifc

TEMPERATURE ACCURACY

200
Caryover (3] Raport Page 1 of 1

lenaslumIuRy

Column Compartment

[ 'SctPoinirc) |  Reading"C} |  Dawiation °C} | opoumipc) | Reswt |

A0 0.7

0.7 +30 | Pass

e

QVERALL TEST RESYLT:

------ L&d GO
C Fiald Service FN reRaen tative Sigrating: Custamar Signatur: I
Selborat SLeGr _
Dase: p fpe W0LL Date: Fpr Ay FOE

APG Aepers w3070
D025 Therma Flsher Scleniic

i ]
Temgerakire Accuracy Repor Page 1 of ¥

lenaslumuRy

DETECTOR LINEARITY (CD) H
ThermoFisher
SCIENTIFIC
m
0@ -
5 W o
T T
= e
g _—
< s e ;
1 e |
@ + v - il o
L] =g “n a0 asa a0 o |
Do bon |
Information
System Nama | == — hquan
Detoctor 58 | 220080048
: ChromalaenlocalWArchamicaSarnyice Contract 20261 1st Con 23-Ape-200%AquionRFIC $104TIC
Dana Path aa
Peak Results
Sample Mamg Concentratian Poak Haight Calculsted
Detector Linearty 5 3.478 5.
Detector Lingarity 02 0 .52 10,08
_ Detector Linearity 03 ki) _18.818 2508
Detecior Linearity 04 50 30266 43T
Dieteecior Linearity 08 100 0.532 10011
Linearity
- =
[ Tent ] Otsenved [ 0 Limit ! Result |
e ] 1.000 [ 2 1.650 | __Pasg |
®
OVERALL TEST RESULT, A
v
fro
Field Service Re) Custamer Signature:

S-L-om\

— * : i kil
Date: 1L Apr WIS Date:__ Fleg B S

PG Foparts 2 075 - Apr-2008
0 2135 Tharma Fishae Scuntfe

bt
Dbacior Linasity (0 Mmport Page 128 1
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Certificate of Standards and
Instruments for Qualification
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191112, Bubivemsdl Fid, Hampho, Muang Repong, Rignsg
ol BELHT) s 1453, Erval

CERTIFICATE DF CALIBRATION

Cartificate e -
Jaib Mo 1 0
Page: 10f 5
Received Date : 14 How 7024
Callbenbed Date ;1§ Fiow 2024
Tssued Date ; 15 Nov 2004

Archemics Lab Co., U
30 5o Suichun 63 { Ekamal )
Sukhumvit Rd Morth Klangton,
1 ‘Wattare | Banghik 10110
Inatrumant Description. 1 TEUE BMS MULTINETER TagMa: -
i FLEE Service
] Candition Ax Received
e rey ]

e,

Calibration were conducted using if-haiuss calibration procedure scconding ko direct seasurement with
Procadiars He.
CP-EL-DY, 02, 03, 04, 5, 08, 07, 10,
Comment,

Eeferance Stasdards Instnament,
Instresnent Name Modal Cart. Mo e Date.
Ml -Fenetion Calbrator Fluks 55734 2L EE-E3-23 0l Apr W25

Tracaability Information,
- Tracene to the [nbemational System of Units (ST] through the National Instbube of Metrology (Traland], HIMT.
Enyirnmental Conditions.
Tamgerbure : (23 +/- X "C Palathes: Humidiey @ (30 +/- 15] %

Calibration Infarmation.

Thiz pesUilt of calioration weas: fosnid accurie s show on date and place of cabibracion only.

The reported uncertaity of measurement is based on standand uncertainty multiplied by 8 coveraga factor & = 2,

providing cosfidence kevel of approsdmetehy 95%.

Calibrated by : Mr Supotthans Frapaai
Signatery
Feanu Wasgchal
ir-Tenzwnt: Siripeithos
Thhis Crtificabe mesy not e reprocuced, secit i il unbess permission o tha publicaten of ot 'wvrm-mmrvunww
from e calibration crganisatien, isuing s epart, :

2ef My S

4

CERTIFICATE OF CALIERATION

Cartificats Ma.  ELIAI7ET
Pagi. 305

Ramgs Standard Valuss UUCT Reading Erroe (%] Uncertaimty

[FLELES * AC Moltage Measusement LoZ [Without Adjustmeant)
0wy W 100000 ¥ 50 Hz LR
W v Q00,00 ¥ o : =3

1 BT Current Measuressent [Without Adjustment)
[ L300 wA M 0AOLF us
[} 0 & 0023 ul

TR s
0057 us
057 uA
00052 M,
DUAEH mi,
02077 mé
QR ma
050003 & 1 Q00013 A
24,5000 & 00022 A
A 100000 & A 0 G.02051 &
A 2.0000 & : -0 00040 &

Function : &G Current Measurament [#ithout Adjustmant]

L 50.00 s 50 A 4982 uA -IL1E 0,13 ud
A50.00 uA 50 Hr #4985 UA . J 048 uA

4958 us

A0 uA

4.528 mA

4.0EL mA

FE

]

FE

"

FEERA

lenaslumuRy

2T
SYSTRONICS INSLAB COMPANY LIMITED je
- 112, Bublviaredl R Nampti, Meang Rapong, Rayang 20150 Tralmad
Tol +E6T) 204 1458, Emal : cafibration@syateonio oo M

CERTIFICATE OF CALIBRATION

Certificate Mo,

Range Standard Valus

Funstion : BC Voltagn Mensaremant (Without Adjustmant)
L0060 mi 0000 i 0900 Y
50000 M 4505 m 01005 my
45.0000 mv 44393 007 Y
45,0000 M 45,003 1002 mY
50,0000 mv LN g my
450,000 MV #4298 i -z i
450000 My 240450 mv 0l =
0500000 ¥ 05000 v W
450000 W AAWTV 0001
-4.50000 ¥ AAWTV 00003V
500000 ¥ 5000 V a0 v
45,000 ¥ A7V -0.003 ¥
45,0000 ¥ T sV
S0,0000 W s0.00 W 0V
50000 ¥ ST Y a0z v
50000 W a5V [ 1=
EOM000 W 1008 ¥ onv
900000 ¥ B0 ¥ oow
000 Y -0 Y v
+ B Volkags Measurement LoZ (Without Adjustment)
v 00000200 V oy ony
v 10000 V LR oLy
v 900,000 V woEv o8y
L 00,000 V 2008 W St
Punetian : A€ Valtage Measuressest (Without Afjestment)

5 5.000 Hz 4508 mi 03
45,000 i Hz A5003 mi 000 mv
S1.000 i Mz B4 A 4106 my
5000 i Hz A50LLY my LY v

DS W 4386 ¥ 0004 V
45000 W 250012 ¥ (TR R
50000 RE::RY Rl
AE00 ¥ sy [ITERY
50.000 ¥ 4988 v SRR
250,00 ¥ WS0LEE Y DY

100.000 W 000 ¥ (TR
00,00 004 Y TR

Bamipk : (*) UUC : Unk Under Calbration

UUC*Reading

<< ccce 3333333

géggggﬁg?éwm§§§ggw

ga

E

ggugong

£
qqqqq:qqi_aai

SgEoEEoEE8EY

FEERAR

)
SYSTRONICS INSLAB COMPANY LIMITED jas2s
AR1-12, Subbuse® B, Memphie, Musng Rapong, Aayong 271188, Thalmmd
Ted S B4 145-0, Errail : cabbrallensysuonios.so

CERTIFICATE OF CALIBRATION

Certificata Mo, ELZ1THT
Paga. 40l 5

(]} Uncertainty

Standard Valua ULAC* Reading Ervar

(Witbout k)

00000 O e G0TE O
50,0000 O 4090 0 0.0084 2
450,000 O #9530 07 o

0.500000 ki A8
ASD000 kit 44985 kil
5.00000 k2 ST k21
ARO[k 45.001 ki
0L & 6.9 kGt
A0 00 49507 50
500000 H DHEEM T
4,50000 MO L5001 MO A QDG0ES M
000000 WO 2005Ma AOM0ET M3
27.00000 M 2 2607 MO 00075 M3
5.00000 W 2 So0Ma 005G MO
450000 M Q 4487 H R oI Ma
1000000 M 2 woHQ 058 MR
S0.0000 M Q BAHR & 0063 MR
ZE0L0000 M O MANR OnEH R
4500 MO 4480 M B . 59MR
Functipn : Resistance Measurement Ledl (Without Adjustinent)
50 4 U003 .00 0 0047 0
50 g 0000 S04 05044 0
50 & 250000 4506 0 00057 0
1) 450000 0 44993 @ D060
Frartion : Capadtance Measuremant {Withait Adjustsent]
05000 F 0,000 nF d 0,078 =F
05000 0.49% F 8 00048 oF
05030 F 0.E36 oF - L 03 wF
1.0000 nF 1.00 vF 0013 oF
9.0000 nF 000 nF 0.029 rF
10000 nF 160 nF 004 nF
90.000 nF 800 nF 029 nF
0.10000% uF 0100 uF 0u000E4 uF
0.50000 uF 0,900 uF 0.0ms ur
100000 uf 100 ur 0EnE uf
50000 uF 0 uf i o uf
100003 oF 0.5 uf 2 uF
SO0 oF H0.0 §F 42 oF
100,000 oF 103 oF 0.72 eF
00000 oF =09 oF 4IuF
1.00000 mF LK mF -1 0.0072 mF
1 8.0000 mF L 0043 mF
100 10,0000 mF 1 + 0872 mF
10l SO0 mF 8 . 0B mt
R ¢ (5 UUC ¢ Unik Urder Callbration

h cul

enaslupmuny
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SYSTRONICS INSLAB COMPANY LIMITED

FB1 112, Skl B8 Mermailva, Mesng Rayneg, Fayong £ 150, Tralland
Tol+GR[18] B4 145K, Enall : calsraioasmprponicacn th

CERTIFICATE OF CALIBRATION

Certificats No, EL2iTET

Foaz. Ll

Standard Valua ULC*Raading Error {2) Uncertainty

+- 5%
+- 5%

= Frequency Measusemant | Withaut Adjustment]:

He 10,00 He i 10000 Mz 0000 He 200050 Hr

Hz 00,00 He v D000 Ha 0003 He D.OT0ES He

Hz 10005 He 1 100,00 008 He 0.0058 Hr

He 000 Hz 1w 900.00 Hr 000 Hz 0,061 He
10000 kHr 1w 10000 kHz DO b 000005 K
5.000 kHr Ew S kHE 00000 Kz 000007 kHz
0000 KHE v 10000 kHz G000 kHr 000058 kHz
2000 kHe (RS 0000 Wz Q0 kHE L0006] &Mz
E00.00 ke v 100.00 kHz 00 kHe DSE kHr
5300 bz iR 50000 kHz Qi kHz 00058 kHy

13,05k +- 1%
13.05kE2 +- 1%
N 20057001 C

1.3KL}

13K}

RN NN EN-E-K

emory Test

Memory Test
LY
— Memory Test

A

Sl"‘-u—aﬂ

T'C 4-pin ANA INT
[x] CR-TC 4-pin CAP INT

[x] EGC =

Ix]
Ix]

Range Standard Value lﬂ:‘q:::‘hln
Functin : Thermoesuple Measurement K Topis {Withsut Adjustment] -
-200 1 1350 °C 4550eW  -1800 T <4786 T 14 5% T
~200 5 1350 °C 0000 mh ng 06 C Q6 034 T
20 fo L350 T A6 M 1605 %0 1o0s=C 06 *C 02
-30d to 1350 °C U6 W BN0DC B0 T 03z %%
200 to 1350 T 3732 mv B0 3T 006 0 03z

200 to 1350 T 48838 miv 12000 % 13007 T 13 &
Bemark 1 (¥} LK ; Unit Undir Calbeation

END OF CALIBRATION

UUC*Reading Erroe [} Uneosrtasinty

[x] CR-TC 3-pin ANA INT
[x] CR-TC 3-pin CAP INT
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TEST BOX LOADS AND FUNCTIONS

CERTIFICATE OF CONFORMITY
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1 Yl e eag

IC QUALIFICATION TEST BOX IT

“This certificate validates that the produet values referenced below meet or
Ate

exeeed all Thermo Sclentific functional specifications and release requirements.

SCIENTIFIC
Instriment Serial Nomber:
Instrument Part Number:

Thermo
AGC CAP KOH
[x] BGC CAP MSA
[x] BGC ANA KOH
[x] BGC ANA MSA
[x] BRS{CC)
Tester:

[x] AES
[x] ERC{CV)

[x]

BN WUAIUAYN

Certificate of Analysis e i ’

{Sen of &)

PFroduct Number (6254
Certificate of Analysis

e

Dionex Nitrate OQ/PQ IC Standards Kit E
w
e

Q

£=

Lot Number 241021

Therma Fishar University LMS

Ceartification Managemeant and

Compliance Group
tmc. tralning@thermaofisher. com

|zsued alactronically and
Bpproved by:

Expiration of Certifieation
October 2025

The Dionex Mitrare Standard was developed 1o aid the analysis of anicns by lon Chromatagrapby
(IC). The single-ion standard was prepared by the dissolution of high-purity salt in =18.2
megnhm dedonized waber, which was tested by IC for ionic contaminants. The bottle Label states

[on Chromatography System

Qualiﬂcati%'Service Training

=

]

- —

~—

the nominal encentration value of the lonic component for informational purposes anly. The 2 E
actual jpn concentration value was determined by lon Chromatography. The 1C system was [ E
stumdardized using the Mutbanal Institute of Standards & Technology (MIST), Standand Reference (=] o
Disterial, SRM 3185 (Nilrate Standard Solution). Actsal copcentration values determined E — oo
single<ion s listed below, O E o E
o O w Bx 9
Dinnex Nitrnte Standard & & o =
R i [ FETE 2
Yial # Congentration s ) ’ o & Eh g
1 495 Lo ) o *:'& §
= -
2 697 002 Sphtt 2 £ B3 5
3 2533 002 . " o ix fig
4 Sha6 =028 2F -Af’f s, 2 = o
5 ekl = < T
i 004 x4 . E wn
&

The concentration value s hased a proven relisble method of analysis, The estimated
unceriainties are two standand deviations of the concestration vafue. The concentration value is
warrunted to be stable for ane year from the date of masfacture,

The preparation and analyses of the Dionex Nitmte Stndard was performed with extreme care

OJT RPG Mentoring

by Thermo Scientific Corporation Conswmables Manufacturing Department in Sunnyals E
California,
§ -
Dncamem be. TT8ER-01 a2 e
5 g
3 =
hemmascientifio.com/dionex h
eyt s thermo ™
S Ty . iy
e iy e e T A LT - Soent C :
MTIMRENDIE  IIE TR

(L]
>
3
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Contact Us

right solutions. right partner.





