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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Crifice Transfer Standard Total Suspended Particulate (TSP) Thermo Scientific G25A Jiranatee Associates Co., Ltd. CO-004-66 12 Jun 23 11 Jun 24 -
Calibrator Particulate Matter < 10 pm (PM, ) 1270
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1396 9 May 23 8 May 24 -
Particulate Matter < 10 pm (PM,,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1855 2 Jun 23 1 Jun 24 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
4 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM, ) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a42i UAE Consultant Co.,Ltd. 22032023 22 Mar 23 21 Mar 24 -
1182920008
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 15022023 15 Feb 23 14 Feb 24 -
1182920009
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 03052023 3 May 23 2 Mar 24 -
1182920010
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
1182920011
9 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 07032023 7 Mar 23 6 Mar 24 -
CM22387062
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co. Ltd. 07042023 7 Apr 23 6 Apr 24 -
CM22387063
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 14022023 14 Feb 23 13 Feb 24 -
CM22387064
13 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 01092023 9 Jan 23 8 Jan 24 -

CM22387065




List of Instruments Certification for Air & Noise Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 162/23 11 Apr 23 10 Apr 24 -
2111DR0058
16 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 163/23 17 Apr 23 16 Apr 24 -
2205070114
17 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 164/23 17 Apr 23 16 Apr 24 -
2205DT0116
18 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 176/23 10 Apr 23 9 Apr 24 -
2301DR0024
19 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co.,Ltd.
20 [Sound Level Meter Laeq 24 hourss Lamaxe Ladn, GERETG Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003673 24 Mar 23 23 Mar 25 -
0007310
21 [Sound Level Meter Laeq 24 hourss Lamaxe Ladn, @easuniu Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 24 Mar 23 23 Mar 25 -
0007311
22 |Sound Level Meter Laeq 24 hourss Lamax Ladn, WEeesunIu Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003676 24 Mar 23 23 Mar 25 -
0007312
23 |Sound Level Meter Laeq 24 hourss Lamax Ladn, @easuniu Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023002738 24 Mar 23 23 Mar 25 -
0007313




List of Instruments Certification for Water Quality Analysis

No.[ Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 23CH280 1 Mar 23 28 Feb 24 -
HAOA0005 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23Twar 28 Feb 23 27 Feb 24 -
HE9M0028 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CH430 29 Mar 23 28 Mar 24 -
HC9L0015 (Thailand-Japan)




\!

1

T e
N.AC Asctesited ealibration lntorarary 4.,//:‘\\

JERANATER ASSOCTATES COLLTH ST 10252017
NSC-TISRTHS 17028
Rraraties Anocintes Co_Lis CALIBRATION D357
Flow masasprement kbormony

Cafibrotion sarvces deportment

E-mail; jmacsabbratian @ jrmetes o
Wiah ke wwik [Fanstee. com

W
=N

g,
N,

g e o

&

I

Y,

NN

RARRE

NSC—TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Corticate Ho. 1 CO-004-66

MIEASUREMENT ITEM +Tom Load Orifics

MANUFACTURER s Andersan |pstnaments

MOBEL/TVPE 1G25A

SERIAL NUMBER T

10 NUMBER +LIAE ANV DOR/2542

CONDITHON AS-RECEIVED + s ftsm

CUSTOMER 1 United Anafyst and Engineering Comsuftant Ca,, Ltd.
150l Udamauk 42, Suthurrnt fiozd, Bangchak, Shrakharang,
Rangho L0360

RECEIVED DATE 02 Jun 3033

MEASUREMENT DATE 112 Jun 2023

IS5UE DATE 112 Jun 2023

ENVIRONMENTAL CONDITIONS:

Armblent candiion In the labaraory are as follow:

Temaeratine 12330430 "G

Rulathve Humidiny 5502 15.0 WRH

Anmosphere Pressure 15010+ 10 P

CALIBRATION CONDITION:

Preconditioning
Maegsurement Candition

1 24 hours b ambient conditions,
+The sutige vahies Buring MERITBment ine 233 °C and 55.0%AH

NETED: The certiffente s valld anly fo the llern cobbated on dife ond ploce of eabibration,

TABULATION OF RESULTS:
The tatle o nest page give the mesived values.

J
NAC

[IHAMATE ASSOCIATES COL,

Caibratud byt

[ v Buwavelt Thachalsd
2 Miss [itraparn Lertsampbal

Appravad signatory:

Page 11 3 Pagus

Calibration procedue: )

The Crifice gaz flow device waz callbreled agains
stamdard fatary Sispiacerient Adotey (Rants
Mitir] Madel GBS/IMC/WEdp, The Wigla0d
wias e s i erlibration griderine,

Traceabiity:
This covtiffcats provides i tracembillly of The
emmsuremnt i recognimd he natianal

ookl of the:
-yt o anfe(5i] through the VAL (Mationol

agy intitute af Netheriands) via Certifieats
ruimeher: GREIENT

Uncertairty of Measursment:

The reported uncertainty of mecsurement i bosed

yian the standard uncertainty midtiale by o
enveroge fuclor k=2, Wiich for o noemal

distribution correspords fo o coveruge prodabilily

af
has been determiner i cccordance with the GUMW
‘Evalsution rif meakirenant

data - Guide tn thie expresiion of uncerfainty in
mesumement”

Mr, Pariva Baomaharaan
Calibraticn Deguartirient Marager

THIS CERTIFICATE REPOAT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR WM

IN WRITING FAOM THE LABORATORY

NAC

ITRANATEF ASSOCIATES COLLTD.

Cordiruption of Certificate of Calibration Number CO-008-66

MEASUREMENT RESULTS:

Page 2 af 2 Pages

The Orffice gas finw deven wis calérated by direct companisan method with the Standard Kotary Displacement Meter (Roots Muter) Thi Hunid s was used s
meedium in tho system. The standard conditiorn are 25°C {29815 K) snd Pl mmatg for standard 1emperature and standard pressine vospeciaely h

Tabbe 1: The restts of @ Standard calibration data

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVIOES
SN PATTANARARN ROAD SO0 {H, SUANLUANG, SUANLUANG, BANOKOK 106250

TEL U-2T17-3000-24 FAX. 0-2719-9484

Certificate of Calibration

Cartificate No. : 2EP1306
Page; 1d2

Equlpmant : U Tube Manarmetar
. This cemificale mey not be-reproducad other than in full,
Manufacturer: Dwyar
" i akcept with the grio) writlen appeoval of he hoad of
Madal : 1221-38 WM Comorate Services 3 Equipment Calibration and Tasting Sarvices
Sarial No.: -
10 Nout UAE EMAZ 0B4/2555
Gondition As-Received: Lssd llam
Received Date: 26 Apat 2023
Calibration Date: 08 May 2023
Reference: 2304.0TOBWSC Submitted by:  Uniled Analyst and Englneerng Consultant Ca. Lid
Amblent Temperators: | 23 2 2] °C
Soi k41, Sukki i Read, Bangohak,
Relative Humsidity: (50 £15) % Bt Soi Udomauk 41, Sukhumy e
Prirakhanang. Bangkok 10250
Atmospheric Pressure: 1040 mbar
Procedure used: The WHE Bd by dinect mslhog againgl Prassue Measuring Instruments
Standard accoeding ta In-house calibration procedune CP-PD4, using " DKD-R 8-1 | Calibration of Prasss
Gauges, Edibon 0M2014 " as a guidelines.
Candition of this result of callbration
1.Referencs standards instumants |
Instrument tgdel Serial N, Cortificate No. Due Date
1) Pressure Callbrator PC106P 1488 MP-0137-22 24 Aug 2023

2.This result of calibration wes made on requasted al the point epecified by custome:
3 Bcale and corversion faclor & 1 kPa = 40146283 InH20
4.This Instrurnent was vsed clean air s preseuro media,

5 Thig instrument was callbrated by appiied pressure fo bigh-port (+} side and low-port {-) side open 1o atmosphearic prassurs
&.This instrurnant was installed in verlical arlenfation end fop of the pressume porl was udad as the mference eyl

T.Tha cartificale is valid only 10 the hem calbeated on dite and pice of callbration.
8.This Cartiication ks traceabln fo the Inbemational Syatarm of Unit maidained though:-
-Matiesial Instilule of Meirotogy Thalland [NIMT)

Adtapal P,

Callbrated by :  Suwit Aussarrea

Issue Date | 11 May 2023

[ | Pralinee Prabpaipal

| |Sura Suwannassh
ATAttage Panurech

enaslunugy
B 0314238

| Flow rate Prassury | Tumpersture | Tempersture | Ap meter | Ap Orifice “Standard Fow (1]
Blats [Pa] imal [T} ¢
m'frmin mmg b 3 mmHg Int, 0 i
T oo 755 AT LT ¥} 47401 108 1305 [T
2 0539 755849 8 2154 51522 338 L7 nain
3 1119 7558340 3138 2258 3550 448 s 1068
4 1170 755,752 2342 B 26,462 g0 Tas pEEH
5 1425 755,681 2152 312 26507 1488 2735 | 13w
slope 1ap5E
Ipvbarcopt (43 A.0a878
Carrelition oefficient {r): 09084
Uncertainty (k=1)1 0018 m'fmin
Table 2: The results af ( actuisl caliration data
Flow rate Frassure | Tempessturs | Temperature | Ap metor | #p Orifice
Pl Ipsl [Tal. [T ¥
m' fmin mamig b > T mmHy inH0
1 n0s TE5.7RT 2017, FET) 47801 118 | omo
i pans it 2154 51512 3383 1453
3 1118 2333 2290 35500 4008 1391
i 1170 Har 2102 26,462 4,955 1401
5 1425 7152 ni 20502 831 170
Sl (]
Inberenps (4:
Carrelstion costickent ()
Unesrtainty & = 2
*+*End of Certficate of Callbention™**
NAC
MEANATE ASFOCIATES
la

CertNo.: 23P1306

Page: 2of2
esult of caflbration: D i5tmo Bange: 0 InH.0 1o 35 InH.0
F Scalo Interval ; 0.1 ink, 0 The Fifth Estimate |
Increasing Pressure
Applied Pressure i i AP Error
{inH:0) {InH:0) {inH;0) {inH;0) {inH0)
o.00 0.00 0.00 0.0 0.00
2.00 1.00 -1.00 200 000
4.00 2.00 2,00 400 000
600 .00 302 B.0Z 0oz
a00 400 402 a0z 0.0z
10,00 500 -5.02 1002 0.2
12.00 6.00 £02 12.02 0.02
14,00 7.00 702 1402 0.02
16.00 8.00 £02 1602 0.0z
18.00 9.00 a0z 18.02 002
2000 998 -10.04 2002 n.02
200 1098 11,04 22.02 0.02
24,00 1188 -12.04 2402 0.6z
2600 1288 -13.04 26.02 o0z
28.00 1388 ~14.04 28.02 fillred
30.00 14,98 -15.06 3004 0.04
R0 15.88 -18.08 a2.04 0.04
34.00 1698 -17.08 34,08 0.06
35,80 1788 -18.00 3606 0.16
The uncerlainly of measurement was ¢ 0.11 InHg0
“UUC = Unit Under Callbration
* AP = High-port side - Low-port side
The reported uncertainty of measurement was based on a standard Uncertainty multiplied
bya ge factor k=2, jiing a level of of o5 %
-olo-
Atepe! B
tenaslumuny
a 1160345
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N ASSOCIATION (THAILAND-JAPAN) h\‘\:‘//g :
TENT CALIBRATION AND TESTING SERVICES EL ¥
ANLLIANG, SUARLUANG, BANGKOK 10250 :Yf:“\\h}

e
TIEL O-2717-3000-24 FAN. (=719 084

WEC-TIRETIS{TIZS
CRLIBNATION B

Certificate No, : 23F1855
Pago: 1ol 2

Certificate of Calibration

Equlpment : Anaroid Baromiales
Manufactirer Barigo This carlificate may not ba reproduced ather than n full,
exceal wilh the prior writtan saproval of tha head of
Wodal ¢ s Comporate Services 3 Equipment Calbration and Testing Sanvoes
Serinl No.:
1D No.: LAE ANV 12226560
Condition As-Received: Used lam
Received Date! 26 May 2023
Calibration Date: 02 Jurm 2003
Refarence: 23065-0918WSC Submitted by: Undod Analyst and Enginesnng Gonsultant Co, Lid,
Amblent Temporatura: {23 £ 2 ) °C
.. - (e s 81 Sal Uomsuk 49, Sukhurmit R,
Bangehak, Phraklanong, Banghok 10260
Atmospheric Pressurel 1007 rmoar
Procedure used! The was try dinact rrathod againg Pressure Measuring Instruments
Standard 1o inehouse e CP-P10, using * DED-R 6-1 | Calibration of Pressure

Gauges, Ediion 032014 * as a guiiaines.

Cert.Na.: 231855

of this rosult of

1 Relerancs slandands Instrumants ©

Instrumant Model Serial No. Certificate Mo, Duw, Date
1) Standard Baromater DPI4Z 1422505046 MP-O0a4-22 03 May 2024
2.This nstrument wss. instated in verfical enontation and center of the disl was used as the mfemnce (svel
3, This resul? of calibrafion was mads on resuested 5t e point specifiad by coestomer.
4 This result of calibralicn insérumant was In absclute presswe
4. This instrumant was used clean alr &5 pressug mdia
6 Tha cortficate is valid anly o th: Bom callbralsg on date and plice of calibation.
T, This Ceniicalion & tmaceatda to the Internationel Syetem of Unit maintained throughi-
~National institule of Melrology Thailand (MIMT)
Callbratod by ¢ Suksan Khankamy Bpproved Signatory © AHApm' £
lasue Date © OB June 2023 [ ]Phalinee Praopalpal
| | Sura Suwannasn
[/rmupul Panurach
la
3 0316955
Y
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN & \\“‘y’z
COMPORATE SERVICES 3: EQUIRMENT CALIBRATION AND VG SERVICES %
S3AH AT TANARATN ROAD SDI 18, SUANLUANG, SUANLUANG, BANGEOK L0250 %ﬁ,
THL 0-2717-2000-24 [AX. (-27 195451 R
CALBRATICN 0388

Equipmant :
Manufacturer

Modal -

Berial Na.:

1D New:

Condition As-Received:
Receivad Date:
Calibration Doate:

Retarenca;
Ambiont Temperature:

Retative Humidity:

Procedurn used:

Cerlificate No. : 2341200
Page: 1of 2

Certificate of Calibration

Dial Tharma-Hygromater

This ceetilicate may not be reproduced ather than in full,

excepl with Ihe prior wilten aporoval of the beed of

Copocate Sarvices 3: Eguiprant Calibration and Testing Services

Rarige

UAE ANV, 13072560
Used Hem
26 May 2023

0 May 2023
1o 06 June 2023
2305-0910WEC

{2 E Ty
(%0 +20)%

Submittad by:  United Analyst and Engineering Consultant Co. Lig,

A1 Soi Ugomsuk 41, Sukhumyit Road,

Bangehek, Phrakhenong,  Banghok 0260

Calibration wane conduatod using In-house caliration protedure CF-HO2 sccording 10 compasison
with atandard chifled mirmor sensar for humidity i

funslion ard wilh staridard

i n

Infeabe for tunalien into imidily ! lemparatuse chambsar.

calil 1}

{.Reference standarnds Instruments -

Instrument Model Sarial Na, Cartificata M. Due Dats
1) Hygro-K12 Dew Foint Monitor 112 2360185 20703 02 Aug 2023
2] Handnea Tharmometer With Sensor 1423 240076 FM305 16 Mar 2024

2.Tha cerdificsdo is valid only to the iteen calibrated on da%e and place of calibration.

3.This Carlification |2 irecestée 1o e Inlemational System of Unit malnained through-

-Maltonal Insfilute of Siandards and Tachnology (NIST) , The Unifed States af Amaricn
-Tachnology Promotion Association {Thalland-Japan), NSC-ONSC Accreditod Mo, Calibration 0008

Calibrated by :  Samchal Dumwer A
U7 June 2023

Issue Date :

ot

¥ 1 Caaiil Waewwaniua
| 1Pomihippa Tarmsyasul
| ]Viporn Tantyswutl

enaslununy
n 0316274

Page: 2 of 2
Result of Withoud Rangs ; 980 hi'e to 1030 hew
Eunctipn:: Absolute Pressure Measurement Scale Interyal ; 1 hFa { The Fifth Estimata )
Increasing Prossure
| AppEed Prossum (hP) B58.50 | D50.50 | 06035 | 99038 | 100101 1011 145 | 1020.94 | 1031.45
LILIC* Endication [hPa) 8600 amn SB0.0 9900 | 10000 | 10100 | 1020.0 | 10300
Efto {hPa) 1.50 oa -0.36 -0.39 -1,01 -1.16 0. -145
Bocreasing Prassure
tAagpiad Pressum (hPa) 103145 | 1021:61 [ 101296 | 100239 | 96217 | 96220 | 7068 | 5002
LILIC* Indication (Paj 103340 | 10200 | 10100 | 10000 | 960.0 2800 gro.0 980.0
Erer {hPa) -1.4% -181 218 238 217 -2.20 488 [1:1)
The uncerainty of measurement wag 2 0,30 s
* UUC = Linit Under Calibeation
The tepacted uncerunly of messurement was besed on 8 standsd unsertainty multplied
by & covarage factar & = 3, providing 8 eiel of confidence of approdmately 95 %
~olo-
Attapol £

Result of Calibration:- Belore Adjustment
Function: Hurmidity Meagurement
Reference Standard uuc
Tomperaturs  Humidity Reading Error
(s] (%iRH.} (SR {36 H-)
B0 401 43 78
260 Ba4 B3 30
250 Bo.0 i 4.0
Result of Calibration:- Afber Adjustment
Function: Humidity Measurament
Rafarence Standard uuc*
Temperature Humidity Reading Error
Gy [RH [RH) {%RH.)
250 401 44 33
250 B0 &0 0.0
250 Bo.o 75 -5.0
Resuit of Calibration:- Withaut Adgusimen
Function: Temparature Maasuramant
Standard uuc*
Temperature Reading Error
(ge] "G} "G}
18.987 200 [EhES
30.016 300 D076
38.844 |5 0444

UUG" | Unit Under Calibration

lensslicay

Cart. No.: 23H1200
Page: 2 of 2

Uncertalnty
of Measuremont
(E%RH)

16
1.7
1.9

Uncenainty.
of Measurement
(5]

o072
072
nr2

The reported uncertainty of measurement was base on standard uncerainty mulliplied

by factor k = 2.00, i lavel 85%.

-olo-

et
Lanag'{'lgg?ggqu
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United Analyst and Engineering Consultarit Cao., Ltd.
3 Sl Udemsuk 41, Sukhumvit Aoad, Bangchak, Phrakhanong, Banghok 10280

(A=l

United Analyst and Engineering Consultant Co., Ltd.
3 5o Udomauk 41, Sushumvit Foad, Bangchak. Phmkranong. Bangkok 10260

o s v Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mall o sy s Tel, 02763 2628 Fax 0 2763 2600 www com E-mall: com
e MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Mar 22,2023 Test Date Feb 15,2023
Equipment : Gas Analyzer (NOg) Model ; 2 ~ Model 42|
Manufacturer : Tne_rrnus_dulﬂ_m_ Serial Number 1182520008 - _ Serial Number : 1182920009
Standard Gas Concentration Dilutor Detail Dilutor Detail
Sulphur Dioxide (S0:) 4458 PPM  Manufacturer Thermo Scientific Sulphur Diviide (S0) 44,68 PPM Manufacturer | Thermao Scientific
Miitric Qxide (NG) 45.04 PPM Model . 146 |l Hitric Cxlde (NO) 45.94 PPM  Modal : 1461
Methane (CHa) PRM Serial Number : 1180540071 Methane [CH) PPM  Serial Number : 1180540071
Carbon Monowide {C0] Carbon Menaide (00)
Cyifirder No. Cylinder Mo, © _E )
Expiration Date : Expiraticn Date : Jun 21,2034
Multi-point gas test data Multi-point gas test data
Analyzer Display Anabyzar | pgpe Error |Percent £ Errol
Reference Value (pph) (opb) Difference Errar | Percent Error [ % Error } Reference Value (ppb) Display (ppb) rEnce r mor| [ r]

Level 1 [Zern [ 0.0 00 00 0.00 Lavel 1 |Zero 0.0 [ 0,60 0,60 .60
Leved 3 [20.00% 100, 100.7 7 70 070 Level 2 |20.00% 100, 100. 50 50 .50
level 3 [40.00% 200 200, 5i .25 0.25 [level 3 |40.00% 200. 200, .60 40 40
Level 4 [60.00% 300, 300, ] 30 30 Level 2 |60.00% 300, 300, .20 07 .07
level 5 [60.00% 400, 400, .00 0.00 0 :I:an = |80.00% 00, 200, .00 .00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) .25 ~ Measunng Range 500.0 pob Average Dfference (%) 0.31

sAcceptable Limi + 5%

450

am
350

| Multi-Point Gas Test Chart |

300
280
200
150
190 4
50

o

Analyzer Display(ppb)

a . B 0o

150 200 60 300 50
Raference value (pph|

thcceptable Limk 4 5%

Multi-Paint Gas Test Charil

450
00

350

300
250

200

150

Anslyze Displaylpb|

00 —
S0

Pags 1 of 1 ' Page 1of 1 '
enaslunugy tenaslumugy
;_ % United Analyst and Engineering Consultant Co, Ltd. | L EI United Analyst and Engineering Consuitant Co., Ltd.
MZE 3 Soi Udomauk 41, Suihurmvit Road, Bangehak, Phiakhanong. Bangkak 10260 o g el Ty it e, Bangohiss, Bangkok 10260
Tt AT s e Tol, 0 2763 2628 Fax 0 2763 2800 www. com E-mait - Eni T’ S s ToL 0 2763 2628 Fax 0 2763 2800 www ltant.com E-mait com
i Nl | = ) -
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
| TestDate  :May3,2023 TestDate  :Apr7,2023
Equipment : Gas Analyzer (ND2) Model : 42 Equipment : Gas Analyzer (NO) Model ; 42l
Manufacturer:  Thermo Scleitiflc Serial Number : 1182920010 Manufacturer:  Therma = Serial Number : 1182920011
Standard Gas Concentration Dilutor Detall Standard Gas Concentration Pilutor Detail
Sulphur Diowide (503) 44.68 FPM  Manufacturer Therma Scentific Sulphur Dicwide {500) _ PPM  Manufacturer : Thermo Scientific
Hitric Coce (NET) 45,94 PEM  Model : 146i 4 Matric Drde (NO) ___ PPM  Model: 14861
Methane (CHyy PEM  Serial Number : 1160540071 Methane (CHy) _ PPM Serial Number : 1180540071
Carbon Monoide (00) Carbon Monakde (CO)
Cylinder to. : Cylinder Mo, @
Expuration Date ! Expiration Date : _Jun 21,202 1024
| Multi-point gas test data ~ Multi-point gas test data
A
| Reference Value (ppb) | Analyzer DISPIAY | pirerence Ercor | Percent Error | (% Error ] Reference Value (ppb) Dingier o | Pfference Ertor Percent Error|  [% Error |
evel 1 JZero [ 0.0 0.00 .00 [ Level 1 [Zem [ 0.0 [ 0,00 o0
Level 2 J20.00% 100 06,5 0.50 [ 50 Level 2 |20.00% 100.0 1007 70 0.70 70
evdl 1 [a0.00% 200, 00,2 0.20 10 10 Level 3 [40.00% 00 014 a0 0.79 70
Level 4 |B0.00% 300, 300.0 0,30 30 30 Level 4 |60.00% 300, 00,8 a0 0.7 27
Levil 5 [B0.00% 400, 000 0.00 00 00 Level 5 |B0.00% 400, [—_aoon .00 0.00 0.00
Remark : Measuring Range 500.0 ppb 1 Aperage Differenca (%) .18 Remark : Measuring Range 500.0 ppb Average Difercnce (% 0.33
‘Arceptable Limit 4 5% :Acceptable Limk £ 5%
- Multi-Point Gas Test Chart| = ultl-Point Gas Test Chart
- 400 400
R £ i
% B om0
F o F 300 4@7’— ——
i 30 g 250
C 5 A0
5 m = i =
£ $ e
50 = —
o e ]
o 0 mo 150 200 250 300 3s0 40 450
PReference uaiu {ppb)
Calculate by
/@ ...Erphrwaf i PO
PR \/'I; 2‘3"5 A
Pags 1 af 1 Page 1 of 1

enaslunugy
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&GS

TSI VErAD Canigny

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

frgas Sipectnley Guses
Afrpes 38, 1L

£55 1sitee Do
Durham, K 27713
A ome

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoet: BzEng* Walve Chutlel: 560

Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221

Explralion Date: Jun 21, 2024

. Zazeaar

Ion hasay

DES ok IETIE cune:

40 S IMELILES i
oIk [=m

G [ 3 yhid FVENErada Ties cpindsr has o
i i e o I s G Rl e
]

127 atuTenl ERA,
sy
- Al Ca"renl'Bkan 31 nn

SAM. PRV a1 REGM usind abovs |5 w1l

terern 13 he CRIIE

i+ Assy and nol gl ol anoyss.

Component Requisted Artiml Protoeol Tulal Ralatlya Ageay
Conzentration £ oncantration Mathed Ungartainby Dakrs
O LD PR IDTES] El 1A% NIST Trarmatie TSz, T
MI"KIZ JRIDE 4500 PR 45,04 PR @1 - 1.4% NST Traceale
SJLFUR DIDens= A5.LC 224 A4.50 PP G1 =+ 1.0% M &T Iraceatly DEMeEERT, 05217021
CARIDH JA050RIZE 10 FE A £B4.9 PFM G - 0.7 WAT Traeable FEMALz]21
NITROGER Baarkz
f—— —
CALIBRATION STANDARDS
Typa Lot (D Goncentration Uncertaitty Expiratian Date
NIFRW  Z0U6TIEC 1352 PR NITRIG GRIDENTROGEN IR Tl 02, 27
TFABG LESSNZS 9.31 PPR HTRZEIH DIOEINFIAIR L% Fah 20, B0E0
L EFRTHEITE] CCB0s8H1 4.243 PP MITROGEN DI0X JCMITRAGER -2 Fag -8, 202l
160103 CEATIZTT .02 HEK FILAFUR CICKOEMNIHOGEN L% “un 17, PORE
14030118 o437 350 9 W CARBON MONZHIDS M T ROGEN -0 E% Mo 15, 2125

ANALY'TH.AL EQUIPMENT

InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
Mt 500 ARRUE 533 B3 MR Jon 03 20
Heade: ST00 AFRISD- 558 N2 HIR 3 £
Mnin: 5700 4HROB07 183 MCE FTIR o 013, 2121
Rloolag 700 '\r-R'Lsu'.asa 502 IR Jun {13, A0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The araiyt cal test sesults reparted on this certificate refate Ly o
the cylinder number specified abowe. This concludes tha test report.

CERT 3gaz.é

W [ACCREDITED

Apﬁrweu fc;r Release

mvit

joad. Bangchak, Fhrakhanong

3 2800 1 E-rmait

BaconELan|

Bengkok 10260

1
onasiumuRy,

United Analyst and Engineering Consultant Co., Ltd.

humvit Ao ngchak, Fhrakhanong, Bany

upeRuancon:

MULTI-POINT GAS TEST REPORT

Test Date 1 Mar 7,2023

Equipment : Modal : 43
Manufacturer : Serial Number : CME2387062
Standard Gas Concentration Dilutor Detail

Thermo SCIENTIFIC
14861
1180540071

44.88 PRM
Oride (NOY 45.94
fane (C]

ulph

bion M 984
Cyi Ne, EBO0143262
Expiration Date : Jun 24,

Multi-point gas test data

Reference Value (ppb) Analyzer Display | oo ance Error | Parcent Error | (9% Error ]

[
g
|

0.0

5000 ppb Twerage Diflerence

Multi-Point Gas Test Chart |

dyzer Cisplay(pp

&nal

5

w0 (pph|
— ]

ultant Co.

takhanang. Ban

MULTI-POINT GAS TEST REPORT

Test Date :Apr7,2023

zer (500) Modal
Serial Number :

Equipment : Gas Analy
Manufacturer : Thermeo SCIENTIFIC

Standard Gas Concentration DRilutor Detail

Sulphiur D 44.68 Manufacturer
45.94 M
5 Sertal Number
984.8
EBO143262

Expiration Date :

Multi-point gas test data

Analyzer

. Difference Error
Display (ppb)

Referencs Value (pph)

43
CM22387063

Thermo SCIENTIFIC
1461
1180540071

Percent Error| % Error ]

Remark | Measuring Range Avarage Diffar

ceptable Limi 1 5%

[Multi-Point Gas Test Chart]

mnce (%)

iayloph)

analyzer Di

enaslumugu

MULTI-POINT GAS TEST REPORT

Test Date t Feb 14,2023

Equipmeant : Gas Analyzer {SO:
Manufacturer :  Thermo SCIENTIFIC

Model ; 43
Serial Number : CM22387064

Standard Gas Concentration

i
Sulphur C e (500

Thermio SCIENTIFIC
1464
1180540071

Coiida (P
Methane |

Jum 24 3¢

Multi-point gas test data

[ Analyzer

J [ otrerence Erar pero
Display (pph) | Difference Error |Percent Ervor

Referenca Value (pph)

[% Error | |

0.00
9.60
0.40
0,60

[

Average

Rufurance value (ppb) |

[ i o

Calculata by

enaslumuAu



MULTI-POINT GAS TEST REPORT

Test Date : Jan 9,2023
Equipment : Gas Andl Modal ;
Manufacturer : Therm ENTIFIC Serial Number :

Rilytor Detail

Multi-point gas test data

[Analyzer Display
{pp I

Difference Error | Percent Error

Thiermo SCIEN
1461
11802

40071

[% Error |

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

rges U3,
£ 1sited Dene

Durham,
Akt am

RE27713

Part Humber: ED4MIZDE <5410 Fufarence Mumbes  122-4021535t67-1
Cylincder Mumker. EEDMA3262 Cyinder ol me 1444 OF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
PEVP Mumoer B2203 Walve Chutlel: 360
Gas Cooe: COG MK, SC2BALN Terfeston Cate:  Jun 21, 2221
Explralion Dal Jun 1, 2024
e peiamed n AwnTe wath "EFA Ion fasay Eareaa Sl 20127 adnTen] ERA,

e Inz a:

angerl iy S1al el vt 3 coaleans lial

=53y Er il

e, Snpisicdl Welhodn oy
% Then

IMGLILES woich alfd lim wsn o Ih s o3l Eralen
[T

3ee has o el el
ue A3 TRNlERENE Sk nn

tenaslumunu

THAI METEOROLOGICAL DEPARTMENT

H-1469

Tar the Chied

i Y PR AN

ANALYTHCAL RESULTS
Componant Requested Actiml Protogol  Tulal Relativa Agsay
Conzentration Loneantration Ungartainby Dakrs
O S5.LD A IOXTETS ] V1% AT Traraatie TSz, T
KIS ORIDE 5.0 458 PR @1 - 1.0% NiST Tracealle GO0, QM2 2021
SLFUR DI2GENIE PHTEE 44,50 ARR at - 1.0% N ST Traceatiy D430, 05:71 Z021
CARDDH AMOHORIZE ] EB4.9 PFM GE - 0.7 WAT Traeable FRH4E2
HIPROGEN Baane
l— A
CALIBRATION STANDARDS
Typa Lot D Gylliider Mg 2 Expiration Date
WTRR  Z00GTIEE TETIRARE 1952 FRR NITRIG GRDERTRDGIN Tl 07, 292A
ey LESHIES 531 PRK M TROGEH OIDRINFIAR Faly 2. 2020
atnazsEz CCHSSH 4,343 PP NITREGENIOXTIDNITRALER Fao 8, 2022
1B CLATHTT a2 BRR SILFUR CICREIEMNI BOGEN ETEN Jun 17, PRz
11030118 CC4SA2Y 9909 PPWCARBON MONSKIDENIMROGEN 400 €% W 15, 2025
SN, PRY a1 AT cind 3l ol v 1o Ihe E uked in o 8551y and nol gl of e anoyss.
“
ANATYTICAL EQUIPMENY
InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
[ Ficcter 5700 AFFIEY 559 TR Jn 211
Hrahe: 5700 AFRUS- 350 N2 IR annd 321
Mcola: 5760 4HROZA: 233 NEE FTIR: fn 03, 2301
Hesla: 3700 AR i} o t3, 203

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to

the cylinder number specified abowe. This concludes tha test report. i
ACCREDITED;

I.:| é CERT 3ga2.é

1
Apﬁrweu fc;r Release leﬂa’}s ﬁﬂm&h

THAI METEOROLOGICAL DEPARTMENT

1353 Sukimvit, B 26

The Result of Calibration

Standart CIK, CTALTE ESTED ANEMOMETER

Talibfation.& Fost Seetion

Yie Trstriniints By eean

wnaslumugu



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangno, Bangkok 10260 Tel, 051-454-2504,0-2399-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banghkok 10260 Tel (H1-454-2804,0-23%0-0459

The Result of Calibration The Result of Calibration
Certificotion No, 162723 Certification No. 16223
11 April, 2023 Page : 3 of § 11 Apeil, 2003 Page i 4 of §
Standard Baromuler Tastzd Barometer Comectian Standurd Barowmeter Tanted Bisuchaier Corraciion
Fresswa (mbar) Pressure (mbar) {mibax] Frisgsura (mmHg) Pressure (mmg) (e
1010:38 1010 ] 15786 758 18
011,18 e 613 TEA.A1 758 641
w0 Y LR} TERSL 58 (-
1W0I157 1011 057 75874 53 i3
108,42 1008 88 146,35 766 ]
1008.86 1008 Die 15671 756 o
105,93 1008 am TEBA0 a7 020
1002.38 1004 036 T51 08 H 00
1000.94 1010 Dios 75752 157 o.se
1010:36 tih] 036 5T 83 758 [T
M5 1010 04t THT21 a7 a2t
100988 0o 415 75745 158 -LEE
10008 1010 008 TBT81 758 .48
10ME23 1010 623 8T 758 -aiar
TR08 1008 0.08 THE.6 167 <014
oA 1008 021 TEAGY o7 503
10027y 10t 028 THT.3¢ s 03
fo0.a2 1012 02 578 758 £20
101128 1011 o TEEAT 750 083
101756 mst 060 THBLG8 ] o3
Average Average

Calihrated by ‘\Bb'@#ﬁ

Mr, Witcharmpol Subwat

Culibruted by ; W

Mr. Watchuripal Subrwat

Mechanical Englneer Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sakhumyit, Bangno, Banghok 10260 Tek (81-454-2804,0-2399-D469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bungna, Bangkok 10260 Tel. 081-454-2804,(-2399-0469 Ca"brafloﬂ CEfﬂﬁcafe
The Resu“ of Caﬂbraﬁon fsgund by | Calbretion & Test Seation - Mateorological Instruments: Bureau
Date of lssue 17 April. 2023 Cenificution Mo 16323
Cenification No. 162/23 Pige 1 1 of &
11 April, 2023 Pige 1 5 of 5
Object WIRELESS ANEMOMETER
Standyrd Temperaturs Sansor Rasmng
ey, Haading S Manufacturer SOARLET
‘@ e ‘e
A543 451 007
Type WIRELESS RECENVER Wi-21
3134 3 08
WIND SENSOR WLzt
162 158 008
Mg Code WARELESS RECEIVER 2205DR0114
WIND SENSOR 2205070114
Customar : United Analyst and Engineenng Consuttant Go.,Lid.

H1 Sai Udamsuk 41, Sukhumvit Road,
Bangehak, Prakanang, Bangkak 10260

Calibration Condition - Temperature 4, o Baramatric Pressure 10085 hPa

NATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer G42 5/N 91563

Culibrwed by - + HOOK GAGE NO 1425 1 Wind Aloh Plotting Board
Héﬂl m‘] = M| ST, Test Rotera MNurmber 7317241460 Standan Velocity 2 20 - 30 mésac
Mr, Witcharagel Subvwar - Uitrasonic Anemometer Maodal DA-G50-3TV (senscr TR-A0AH]

Mechanical Engineer Barial Mumber 11073002% (sensor 120629585}

JAPAN QUALITY ASSURANCE ORGANIZATION Standard Valocity & 0 - 20 misec

STANDARD THERMOMETER i Theodor Friedach | Dy No.B3B0/S4 Wal Mo B35GB
 festo, testo 845 Sanel Wi, D2R4E05T | Thermoechnedar No.818802

STANDARD BAROMETER + Digital Barometar Vaisala Ty

Calibrited by ¢ Nﬂ)ﬂbr&(. Sigffen : R
o
Me, Wateharapol Subwn Mi=Pisood Fromaur

lanaqsuﬁququ Mechanienl Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Rangas, Banghok 10260 Tel, B8 1-454-2804.0-2150-0465

The Result of Calibration

Conification No. 16323

17 April. 2023 Pge - 2 of §
Staiilarid HEOK GAGE MDY 1425 TESTED ANEMOMETER
Ultrasnrie Anemometer | Bresr | Vacisim| Veocity Velnrity Carrectinn
e i M | b MO miee misec mispe
1.00 - ; = 1o (]
307 - - - in 0.02
00 = - = 50 00
7.04 - = - 0 i
f.02 . = = B 0.2
1102 . * = o oz
(REH] . - - 1248 on
1500 . . * 150 LI
1702 . - = i7.0 a2
2000 - . - 200 bz
Wind Aloll Plotling Board,
LS. DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o ]

20 50

180

27

Calibuited by :
Mr, Watcharupo? Subwat

Mechanical Enginecr

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangoa, Bangkok 10260 Tl 0814542804 0-2399-0460

The Result of Calibration

Certifiestion Ne. 163723

17 April, 2023 Poge : 4 of §
Standard Barometor Teatan Barmelr Camreation
Prassure immHg) Pragsura (mmHg) mmbig)

TEB,73 T58 Q.27
el rsa 046
75847 T8 007
TErTA rsa (.22

5 o4y

T5E 0.24
TEE 156 033
TERUG 786 D46
TS840 158 ek 9]
TEE.97 156 Eulic]
Tam 1 756 o)
TBO.38 156 038
160,52 Ta7 D48
Tar.on 757 0.08
7732 i 082
THT A 57 (e
TET A% rea 0.5t
15710 158 43
TEL G 58 018
15580 156 0.5

Average

Calibrated by }\bm}’*—‘{\

My, Watoharmpol  Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvie, Banguo, Bangkok 10260 Tel 081-454-2804,0-2309-0469

The Result of Calibration

Certificatinn No. 16123

17 April, 2033 Puge -3 of 3
Standurd Barumeter Tested Barometar Correclion

Pressurg (mbee) Preszure {mear] Umbist}
1156 101 [
LORET] 11 o3
0GR 1 L£32
WID2E 110 [1f--}
100721 1007 a2t
RS war o
100836 1nng 035
10T 58 008 Loz
100832 1008 (+5. -]
WXIT AR 1008 042
008,07 0o et
1008 42 108 O
it 1009 0,29
100933 1008 083
eiet o 032
1005384 1010 06
lomm 1Mo 010
101618 101 a1g
o3 i) B34
100725 1007 625

E Average

Calibated by - !\Hmfdk

Mr. Wintchurapol Subwat

Méchunieal Engineer Metporp

TR
AL 55

X
(8 gy, '
gnansluemunRu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit. Bangoa. Banghok 10260 Tel (81-454-2804,0-23909-0460

The Result of Calibration

Cenification No. 163/23

17 April, 2023 Puge : 5 af 5
Standurs Temperatirs Sensor Reading
Tamp. Reading Corraction
- -] ©
53 s
anae 0.2 -n.o2
16,42 184 -008

Calibrated by : l
Mr. Watcharopol Subwal

Mochanicnl Engineer

tenaslumuny



THAI METEOROLOGICAL DEPARTMENT

tssued by

Date of fasue 17 April. 2023

4353 Subbumvl, Bangna, Bangliok 10260 Tel, 081-454-Z804, 023990460

Calibration Certificate

Calfbration & Test Section | Mefeoralogical Instruments Buraay

Crtification Mo, 16423

Poge: | of §

THAI METEOROLOGICAL DEPARTMENT

4353 Solkhumvit, Bangna, Banglok 10260

Tol. 08 1-454-2804,0-2399-0468

The Result of Calibration

Cerification No. 164123

Obgect ; WIRELESS ANEMOMETER
Manutanturet © SCARLET
Typa WIRELESS REDEIVER WL-24
WINE SENSOR WL-1
Mig Code WIRELESS RECEIVER 2205DR0116
WIND SENSOR 2205070118
Customer LInited Analyst and Enginesring Consultant Co, Lid

B1 5o Udomedk 41, Sukhumvie Rosg,

Bangohah. Prakanong, Bangkok 10260

Calibration  Candition

HATIONAL STANDARD WIND TUNNEL

HOOK GAGE NO 1425

NJST. Tesl Relerence Number 7317241460

+ Ultrascimc: Anemamatin

JABAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER

: dest, basto 846 Serial Mo, (2B48057

STANDARD BAROMETER

- D{gi‘a Barometer Veig

Tempemre 261 °0

Bzmmatnc Pressure 1008.7 hPa

t Thermal Angmometer §42° 8N 91563

Wind Aloft Ploting Board
Model DA-B50-3TV {sensor TR-B0AH]

Serial Mumber 110730028 (sensor 120829586)

Sancard Valocity sl 20 - 30 mikec

| Eenckard ViskaGity-al 0 - 20 missc

¢ Theodar Friedrich © Dry No.B3090/84 Wet No. 8380:04

Thermoschneicer No.918602

: Dighal Baromster Vakala

Callbeated by | }Mgmrcf\

M, Watcharapol Subwat

Mechanical Engrneer

?@s e
r. Pisood Promaal

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhomvit, Bungon, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

17 April, 2023 Page < 2 of §
Standird HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ustrasnte Anememetsr | Pressire | Vitum| Valocity Vielogity Carrection
e et 201 | vichn b3t | Ao misee misee
Ly - ] Lo a0
aan = - an 0.0z
S a0 o0
7.04 R = ] i
v - @i o0z
1102 . - = (E8] o2
130 = = 130 LA
(B 9 (48]
170X 7.0 02
2002 = 200 0.0z
Wina Aoit Plotling Boars,
Li5.DEPARTMENT OF COMMERCE WEATHER BUREALI
WIND DIRETION TESTED WIND DIRECTION
[t} o
B0 80
T80
270

Calibrated by : N;!‘}}I-mT-C,

Mr. Wistcharapot Subwat

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Bukhumyit, Bongne, Bangkok 10260 Tel 041-454-2804,0-2300-0459

Certification No. 164723

1T Apeil. 2023 Page - 3 of §
Standard Barometer Teslzd Baramabar Cormiction
Prassura (miar) Pressure (mbsr} {mbar]
1011.58 1z 44
W 1me 0.0t
1008 1011 032
101030 1090 b2g
ooT.a1 1007 o2t
00T 60 1008 Gag
o838 1008 088
00T an 1008 a0
100832 1008 0.3z
K788 100E 002
ooa.nr 1008 nar
1neaa2 1oos 042
100841 ] N5
100833 toos 0.33
1ReEe o L.3F
100aas 010 49,16
1008 90 o 4.9
109018 o0 01g
10903 o 034
1D2E T 028

Culibrated by : }‘&;J]}mrei_

Mr. Wtcharepol Subrwm

Machanical Enginezr

Average

eq

:io'{fnrc AL © '
“ienanslumuny

The Result of Calibration

Cenification No. [64/23

17 April; 2023 Page : 4 of &
Standurd Barometer Tasiod Barometar Correcton
Prisssure (mmbg) Pragsurg (mmHg) rmverig)
TEB.TA ran 037
158,54 TaE 0
TE8.07 5 anv
AT 58 032
TG AT 56 053
15576 158 02k
T56.33 rse o33
15605 753 0.05
TEEA0 red 040
TERGT T5E 0.03
TEE ] a1
TH638 i 036
THaL2 758 ns2
TET 08 rsr o.oe
TETA2 &7 na
THT.44 414 d4a
THT 48 157 .49
IHEIG 58 ko]
THT B TER D8
THRED 758 <050

Average

Calibrated by <
M. Watghorapel Subwit

Mechanizal Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangoa, Banglok 10260 Tel, 051-454-2804,0-2308-0469

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangoa, Buugkol 10260 Tel. 08 -454-280M4, 0-2399-0460 ca'"-brat,on Cert,ﬁcate
The Resu"' of caﬁbraﬁon fesued by Calibration & Taest Seclion © Meteorologicai Instruments Bureau
Ditte of luswe 10 Apnil, 2023 Cenifieation No.: F76:23
Certification No. 164/23 Puge : 1 of 3
17 April, 2023 Page 2 5 of §
Ohject H WIRELESS ANEMOMETER
Standard Tamperature Sansor  Reading
T R
e g i ] Manufacturer - SCARLET
G c c
4536 54 14
Typa - WIRELESS RECEIVER WL-21
018 02 .02
WINDG SENSOR WL
1832 163 007
Mig Code WIRELESS RECEIVER FIORICY
WIND SENSOR 2301070024
Customer 3 Unitad Aralyst-and Enginesring Censultant Go. Lid,

B1 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Prasanang, Banghkok 10260

Calibration Candition = Temperalure 251 °C  Barameliic Pressure 1007.5 hPe

NATIONAL STANDARD WIND TUNNEL  : Thermal Anemometer 842 S/N 81683

Calibrated b T HOGCK GAGE NO 1425 + Wind Alof Plotting Board

Nebrepype~

Mr. Watcharapol Subwat

MLET. Test Relerance Nember 731241460
t Uitrasonic Anemomeds Madel DA-B50-3TV (sEnsor TR-80AH;)
Mechanical B
tanlcal Enginesr Serial Numbes 110730029 {sansar 120629585)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER Thaeador Friedrich : Dry NoS390/54 Wet No, B383/84
teain, leatn G45 Serinl Mo, 02848057 Thermaschneidir Na 818802

STANDARD BARCMETER ; Digial Basometer Vaisala,

Calibrted by H‘Hh:ms]w‘\ Signali«
Mr. Watchorapol Subuwat M B oLl

'
enaslupugy iR AIUAN
THAI METEOROLOGICAL DEPARTMENT
4353 Sulhumvit, Hangan, Ranghkok 10260 Tel. 081-454-2804,0-2399-460
The Result of Calibration
THAI METEOROLOGICAL DEPARTMENT
4353, Sukhumvit, Bungno, Bangkol 10260 Tol, 081-154-2804,0-1399-40460 Cenification No. 176723
10 Apeil, 2023 Page 1 3 of 4
The Result of Calibration Standard Barometer Tesled Barometes Corraction
Cemification No, 17423 Prazsura Prassure
10 April, 2023 Puge 1 2 of 5 101317 1013 a7
Stundurd HOGK GAGE MO, 1428 TESTED ANEMOMETER 1343 1053 043
Ultravenic Anemometer | Pressure | Yacumm| Velcity Veboelty Correetlin 1014.15 1014 035
e e 0 | it 1 | e miee migee a2z 1014 02z
1.00 - - - 1.0 .00 100863 (1] 063
302 - - - A 0,03 1008 108 om
.00 E - - L) o0 100895 1 Q6
.04 - = - ®o LINES wnm 1099 0.3y
9.02 - . - wil 002 101072 1013 ek}
1102 - - - 10 002 101080 1811 a0
13.01 - - - 13.0 001 o4y 1011 047
1501 = - - 150 (] 1121 1o 027
1702 - - - 170 002 01133 o1 035
20002 & = & A 042 01158 112 041
101188 mz2 SVl
Wingl Aloft Plotting Board. o124t k] 080
US DEFPARTMENT OF COMMERCE WEATHER BUREAL 008,54 e 36
WIND DIRETION TESTED WIND DIRECTION 1008.80 1000 4,20
4] 1] 100835 (i) S
90 6 00AAS 010 055
180 180 Average
270 Calibeated by :

Mr, Wutcharapol Subwit

Calibrated by - N@Jﬂmﬂ*’\

Mr. Wischarapol Subwut

Mezhanical Enginesr

Mechanicnl Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangua, Baoghok 10260 Tel, 081-454-2804,0-2399 469

The Result of Calibration

Cerification No. 17623

10 April, 2023 Page : 4 of 5
Standard Barometer Testad Barometar Corrachion
Prassurg Prasgure
TED.B4 T80 -0.06
160,12 0 0.3
TEOET T 033
THLTE 4] 027
T57.28 7&7 0,28
THT.4 757 034
787 52 75 7]
Tkt T5a 421
THE.0 58 (1)
758,16 158 R ]
THBBG ) .34
ragar 758 47
THAE0 758 -0.44
TERIS 64 -0.35
TEROB 75 o2
TER.3E ol 0:38
ThG.B 757 0.48
TEEBE sr 034
TET.00 -1 000
75795 157 015
Average

Calibrated by : N@
Me, Warchampol Subwag

Mechanics! Enginger

INNOVATIVE INSTRUMERNT CALTBRATICN LAD
IMNOVATIVE ISSTHUMERT 0O, L TR HEAD (HHIEE

U AN | S0 SN TESAREIRN 1 TAMBON BANG K AED E__ ARSI
AMIRHHLIARED P11 SAMUTT PRAKAN FROVINGE 11580 THAILASD L e
TEL: (0 HIEI-AR0- | FAK: i860-3
Certificate of Calibration
Customer
Namg f UNITED ANALYST AND ENGINEERING Certificate No - 23-ACT-117
CONSULTANT CO.LTD. Roquest No - Req-2023-1546
Address * ¥ Sl Udomauk 41, Sukbumyvit Road, Bangehak,
Prakanong, Bangkok 10260
LY Inder Calibration Detaily
Messuroment liem : Avoustic Calibrator Class : |
Manufacturer SVANTEK Range = 94, | 14.dB 7 1000 Hz
Muoel 5V 36 Tntemierst Bunis Liged
Serinl Number 107224
s UAEEFM.171/2564

Calibration Environment and Details

Temperature {342°C)
Humidity o (S0 200 %RH )
Baromerric Pressure < (1053 21000 b )
Received Daie =21 July 2023
Calibration Date 4 August 2023

Location of Calibration = LAB 1 Acoustle
Calibration Procedure - In-house method CP-ACT-02 based on [EC 60842:301 7 Eleotroncoustics < Soond calbrions

Reference Stondard Model Serial Number Traceablo Due Calibrution
Soutd Colibrutor SV 33A 58079 EEI 31 May 2024

THID Multimeter 015 1047765 NIMT 31 Jamuaury 2022

Traceability * This i provid bifity of 1y recognized nntional standard, und to the

of the i i System of Units {S1),

Note
‘The reported reertainty is bised on standand uncertainty nultiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %,

Calibrated Ry : e Appraved By : SR
My, Woppadon  Luanigan M. Pacit Matlavorm
Serviee Calibrution Engineer Calibrition Engineer Superyisor

Issoe Date ¢ 4 Aungust 2023

~isnd@slaimuey

The remsl ¥ e w i,

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Banglok 10260 Tel, 051-454-2804,0-2399-0459

The Result of Calibration

Ceniflention Ne. | 76123

10k April, 2023 Puge = 5 of 5
Standend Temparature Sensor Rasding
Temip. Reading Corregiizn
c - c
45,15 453 .15
Inos ar [L05
18R 164 0,08

Calibrated by ;
H@W

Mr Witcharapol Subwar

Mechanical Engineer

INNOVATIVE INSTRUMENT CALIBRATION LAB

DEMOVATIVE IS TILMENT (0 L TR, FEAD DFFCT AJAB
114 MO0 1L SO0 SLURTIA RIS 1) TAMBON BANY KAFD I oMATIVE i S
= Wi Blersd BumguR e A G C MR O T E D

AR IANCE PRELE SARELT PLAK.

MOVIRET I8 TEALL AT

FELL 480 M1 e S8t | FAK 100 -

DALIMNAT Ex L ABGNATOMY
AEg

Pegn 2.

Certificate No = 23-ACT-117
Request No : Reg-202%-15458

Sound pressure level Caltbrativn Revults : Without Adjustment

Calibrativn Range | Without Adjustment (di) Adjustmacnt (di) Uneertainty | Aceeptance lmit
(dm) Mensured Error Mesured Error {+dB) Class 1 (= dB)
S4.dB 1000 Hae 54,03 003 - - 013 023
11448/ 1000 Hx 114,01 0.1 . 013 028

Frequency of Sound pressure level

Calibration Runge Withaut Adjustment 4 1 Accepiunce mit
(Hz) Mensured (Ha) | Error (%) | Measursd (Hz) | Error (%) 1= %) Class 1{ £ %)
94 4B/ 1000 H L{H¥0 100 L] - ~ (L] 1.7t
11k B £ 000 Hi (L i - - 0 07

Total Harmonie Distortion plus Nolse of Sound pressore level (THIN %)

Calibration Range Without Adjustment Adjustment Unecertainty | Aceeptames Wil
(Ha) Measured (%) Measured (%) {+%) Chass 1 (£ %)
Q4 dB /1000 Hz 0.26 = Q40 2.9
114 dB J 1000 He 038 - (] 3
Note:

+ Asaprians it winn TECROSA0008T Clase |

* The anlibwmn sesuliexclude the ealibnie presiure enmecian

End of Calibration

“The sl bl by i s brmesd. Th-cesiime shall s o sqwmadis wacep i il wilansy wevos apyrss| e Doocsy Musnayms Cuc i
- Ipngslueaueu



Cartificate Numbor 2023003671

Calibration Certificate o

Cartificute Number 2023003573 Calbyation Chisch Frequancy: 1000 Ha, Ralseente Stuind Pressuse Leval, 194 68 r2 20 iPs
Customar:
Unived Anslyst md Englneering Convaliang Co Lid Pariodr: iesis ware perfoomad n aceardane with procedures Tiam IEC 6167252013 | ANSMASA ST.4-2014Par,
M. B Sl Udunsuk 41, Sablmmvit Road,
Bangchuk, Phirn Khaneng, Pt approval for IEC §1672-1:2013 / ANSUASA 51 4:2004/Farl 1 compieto by
Bungkok, 10260, Thailand {PTB) o 2H07-10-09 referance numbar PTE-1 24034218,
Model Number  LaT1 Procedurs Numbar  D0001.8384 Tha nound loved meter aubried for Lesting compirted (he p of IEC 201 | ANSUASA 51.4-2014/Fart
Saovial Numbgr OpTI0 Techmicisn Jacoh Cannan 3, for the envicnmentsl cerdbens wndes whish the tests Gone porismed. A:mmwymh&,h-vmhdtmmw
Test Results: Pass Calibration Date 24 Mar 2023 tugting rpaniasian respeasile far sppraving the results of p peefoanmed i EC 817222043 f
T Copatian. AsMarlictine Caiibwation Dus ANSIASA §1,4-2014/Pat 2, 0 demprsirale that (e modol of scund leved meter fuly conformet o th ciass 1 spocificutions it IEC
Bk Tamperature 2347 ¢ s0zs'C GHG72-1:2043 S ANSIASA S 4-2014Pan 1; the sound laval mator submited for testirg confamn b the dass 1spesilisations in [EC
Description SoundTrack LxT Class 1 Humidity S04 %WAH 2ZD%RH GIET21:2013 1 ANSUASA S1.4-2014/an 1.
Class 1 Sound Level Meter Static Prassum B8589 KPa  +092kFa Stamdards Used
Firmware Revision: 2.404 Dheseription ©al Die Cal Truse 'l Standard
Evalustion Method Tostod with: Dt reportod in &8 re 29 §Pa. s Dhavis CAL2S 1 Residid Infensity Califmnor 20220909 K00 250
Davis PRMLXT, SN 077645 Hlart Scientifi: 2626-H Tempemiure Probe 0210825 AXN0525 TN
mu“ ";m iy Larson Diyis CALIO Acgustic Callbmakir MLOTIL -2 woTmET
DlMl.C 0, SN BOTS Lty Dhawis Moyl 831 TIN-TE 202602-21 WITERl
Y fintta .LG1. e PCB 377417 177 inch Prepalurized Proanure Micropheos 20030306 2024-03-06 07I4S
Larscn CALEI. SRS DSLD Lilkra Low Distortion Ceneator LR I U DTG
Compilance Standards  Cormpiant 1o i e folowing whairs Gomibires wilh Lssson Duvis 112 Preamphifics for Model 831 Type § T4 DETS09-25 PCRONATH
Calbiration Cenifieste from procuduns DO B378:
Acoustic Calibration
1EC 606512001 Type 1| ANSE 51,4-2014 Cia=s 1
(EC £0804:2000 Tyge 1 ANS! 1,4 (R2006) Type 1 Measured according to IEC B1872-3:2043 10 and ANS1 S1.4-2044 Part 3: 10
IEC 81252:2002 ANSI S1.17 (R2008) Ciass | Measurement et Reruli ] LiwerLLGl|aE|  Uppertismiamy o Deeedel gy
IEC §1260:2001 Clase 1 ANSI 51,25 (R2007) Tnexrtninty [d#]
IEC b6 22014 Class 1 ANS]E1.43 (R2007) Type 1 ' 1000 Hz 1401 113.80 14,20 0.14 Pats
3 that e Mt dessibed axcoads al wtatnd in Loaded Circuit Sensitivity
{unlass oferwess nolad), Il has boen calibrated using meesunement siandards tracestls 1o the Intomabonal Systern of Unils (S5
hrugh M:ﬂu:mgqhéﬂl‘:l;;;le;hmnnd Tachnolgy (NIST ). or ofver naticenl Mmesauremen INSUtUles, And moets the Teat Resslt Laswer Limlt Vpgper Lianit Expanded L
':sq:rm 1SOIEC :I\I:: " DipampEnt pdlire 1 V) P [ ee 1 ¥ 1 Pu) (B e LV Pa) Uncertalnty (o]
2 1000 Hz -A0.12 -52.44 1833 014 Paszs.
The: qimity systam is regizheract o 160 8001:2015, — Enl of meavmrenment reslts-
This calibration is o dinstt campadsen of the unit under teal in the Guted rasmnen standards and did nol nvelve any sampling jlams o Acoustic Si ests, 'W!ighﬁﬂ
complnte, No nllowence has bear made for the instability of the test devics due 1o use, ime, ele Suth sllowances woolo be made oy UG g“alT 'c g
Iha custmar ps noaded. Maasured according to IEC 61672-3-2013 12 and ANS1 S1,4-2014 Part 3: 12 using a compariaan cnupler with Linit Lindor Test
(LUT] and raference SLM using siow time-welghiad sound level for complionos to 1EC 81872-1:2013 5.5, ANSI 51.4-2014 Part
The - din wifh fhe 150 Guide & the Exprecalen of Unsonsirty it Mosturesnestt (GUM] A 158
eovaraga factor of mmdmnhwz igemu {k=2] hati bean wpplied i the standsed uncertsaly [0 exress the sxpanded uncaainty 3l
approvmugly I5% cofidece level. Freguency |Haj Tost eesult (@8] Fxpected (W] Lower Linle [di]  Uppper Limit [ab] ! """I:‘; tesuli
Thie sepont may net bo asceat In fill, unless for o of iy approwd ahstract is abiine in writing 125 0,19 020 -120 0D 023 Pass
i ihé orgintzation I6sulrg this epart. 1000 014 0.00 070 0,70 073 Pas
Canston dala fram Larsan Davis LT Maral tor SeundTrack LxT & SoundExpet Lxl, IT70.0 Rere O Bupparing Firmware Varsan o 344 3400 550 BE 032 Pass

AQE, 20100045 = End of mensnrement resulis—

For 14* microphones, the Larson Davis ADPIZ4 147 1o 1127 adagior 13 Lsed with iha callbrscrs ang e Lason Davis AUPDAS 14" &

ke ' LARSON DAVIS —A PCB DIVISION
Lﬂﬂsml DA‘ﬂs 1601 West K20 North
AFCH M

L6%] Wit 820 Morlly
Prova, UT 84601, United Sates

Frovo, LT #4601, Unired States

©LARSON DAVIS

Tla-a84-0001
TLa-sh4-L001
2018 1-a0ToR AR 1§ DL 3408 Ree 0 -
AT 1 S B Rev 1
'
arslumungu lay
Ceriilicate Number 2023003873
. . .
Settgenerated Noiss Calibration Certificate
Mansured according to IEC B1672-3:2013 1.1 Il!ﬁAN_ﬁ S1.4-2014 Past 3: 11,0 Certificats Number 2023003658
Mesturoment Tiest Rewuds JdH] Custamer:
= United Analyst smil Engineering Comsuitant Co Lid
Al 40.34 No. 81 Sul Udvusuk 41, Subkhomit Reail
— End 0f messsrement resalin— Baugehal, Phirs Khaaig,
Bapphok, 10250, Thilland
Modal Number  LxT1 Procodure Number DO B3TE
Sarial Number  DIOT310 Tuchnician Jacab Cannon
Tuxi Results Pass Caliiwntion Date 23 Mar 2023
Caltbration Die
Initial Condition  Ae Manufachured Temperatisre 2383 ¢ L1026
Description SoundTrack LxT Class 1 Humidity 488 HRH +20%RH
ass 1 Sound Level Metar Static Prassure BB.01 WPs  +013kPa
Firmware Reviaion: 2404
Evahuation Mathod Tested alecirically using Larson Davis PRMLYT S/N 077645 and 2 12.0 pF capachor o smulale
mierephane capacitance. Data raported m &8 re 20 4Pa assuming A rrigrophone sansillity of 50.0
m\iPa.
s to ifications and the Tollowing standarts when combined wilth
Calibration Cariicate from wmdum 000 8384:
1EC H0651:2001 Type 1 ANSI 51 .4-2014 Class 1
IEC 608042000 Typs | ANSI 514 [R2005) Typa 1
IEC §1252-2002 ANES| 51,25 (RE0O0T)
IEC §4672:2013 Chasu 1 ANSE 51.43 (R2007) Typa 1
IEC §1260;2001 Class 1 AN 51.11 (R2008) Closs 1
g lab certilies Mat iha insirumen| descrived atove miets g axtoeds pll specificalions 38 kated in the mierenced procetkins
nated), It standants ihe Syt of Linta (5]
g this Nisiarsl Instinite of Stantiars ind oy {NIST}, ar ofer Instbes, md meess e
ronuirmmeants of ISONED 170252017, Test points with a 4 in the intlos columa do not bl within this lsboratons
scopn of acormdtntion.
Thio quallty s¥shem i ragiatersd 10 150 8002015,
This calfuration is @ direc campansan of e unf cder et 8 the Isted rdirenos standards and did ral e a0y samaling plars 1o
v, Mo nilowarice hus been made for the instabity of e test device due to ee, Sme. ofs, Sdch aliowances wokild bo made by
he customor as needed.
The wore camiutad i with the 190 Culde ta the Expressicn of Unsorainty i Measuroment ([SUM], £
covarags Teter of approadmately 2 sigma (k=2) has been agplled b tha stamdard uncestanty 1 weprass the expanded Uncerainty al
mpraximately 55% corfidence level
Thim raport ray nal bi el in Tl unls far fh paitlication of &1 sppraved sbeiact s shiained inwiting
fram the arganlzetion issing this repor.
« End of Hepert— Compotian dsté from Larson Davie LeT Marus lor SourfTracs LT & SoundExpart L, ITT0.07 Rev O Supporting Finmwane Verghn

408 M00310

& Callbration Chsek Faguency. 1000 Ve Referanca Sound Pressure Lewel 114 dB e 30 uPa
Aty

LARSON DAVIS - A TCR DIVISION
1631 Wit 424 Nirth

Prove, LT BdalhE, United Stases
Te-f¥40001

TARSON DAVIS ~ A TR DNIVISION

OLAHSON D&vls 161 West 420 Nordh

Trowa, UT #4641, Untied Stutes
TheaN-0001

SLARSON DAVIS

LR ]
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Carfificate Numbar 2023003658

Standards |sed
Dhesteripting Col Dte C'nl Disee Cal Sinndard
Heri Scisnitfic 2626-H Tempenture Probe MIDRZE  DNIF05-2F TR
SIL5 16360 Uhirn Low Tistortivn Generalix HEZAME IRMAHR BITIT

Curtificate Numbier 2023003658
Z-weight Filter Response

i n

na

L83 ad

o4 — 0 Z
E [ 5
w o8 W L] w - - - ] R
i = wE
i o
P = - g

8 -

L8 E

AD w4

1 10 0o AHHI 106000 000
Frequency [Hz]
[—Nmnl W Devishon. el iwsr LENE —— Uppar Lmi |

Elncirical signal test of frequency waighiing perdmed accardng io IEC 61872-3:2013 13 and ANS 51,4-20%4 Pat 3! 13 for compliwnce i
JEC B1572-1:2013 8.5; EC 00651:2001 6.1 and 0.2.2) 1EC £0804:2000 & ANSEST 41583 (R06) 5.1 anc §.2.1, ANS| S1.4-2014 Fart 1: 8.5

Vrequency [He| Test Rewalt [AB]  Devistion JEB] Lawer lmid i} Upper Unsir a8 o llllyidll; Mesult

.31 036 036 1.1 0.33 015 Pass
3.0 o7 007 030 [ ] (A Pass
12569 004 -0.04 gRci] 0.30 015 Pass
26118 005 .05 -5.30 0.30 015 Pass
608 -0.03 =001 0,30 0,30 015 Pass
1,000,00 000 6,00 -0.30 030 0.15 Pass
1,985.26 ~0.03 -0.03 -0.30 0,30 0.5 Pass
3.981.07 001 -0 -0,30 0:30 o1 Pass
7.943.28 003 003 -0.30 0.3n 0,15 Pass
15,848.03 008 -0.09 -0.42 032 016 Pass
19,952.62 .38 -0.38 0.1 .41 015 Pags

= Eni of meusurement yesulis—

LARSON DAVIS — A PCH DIVISION
1681 West B30 Narih
Provo, UT #46l1, Uslred Stares

OLAHSDH qﬂlvls‘l T6H] West 820 Noeth

LARS(ON DAVIS - A PCB DIVISION

SLARSON DAVIS

Frowa, UT B4601, United Stotes

G001 160001 i 6 HIVIRIN
BT ER [ TR L A4 e ) ST A Page Jaof§ M 0T Rew £
1 . [’ L]
Certificaty Numbar 2023003658 Gertificate Numbar 2023003658
A-weighted Broadband Log Linearity: 8,000.00 Hz — End of measurenent resalis—
= Paak Rise Time
"
an Pk s lime parfommad ccotding o IEC 806612001 044 gnd ANSI 5141060 (R200H) 84,4
:a . ? Frpanded .
Ampliride (4] Duration
g a3 1_-. g an us| Test Result [d1] Lawer limlt [i_l_li UMIHI.IHH ————— Heunlt
L T ¥ r— 137.85 40 Negaiive Pulse 135.01 13385 135,58 015 Pass
P Posilive Pulse 135,00 13152 13552 045 Pasn
a4 30 Mogative Pulss 134,07 13155 13558 015 Pass
=] Positive Pulse 134.07 13352 13662 015 Pags
24 | = End of messsronvent resalis—
“a
nn ano L mo " man o L
Lol vk o N Positive Pulse Crest Factor
200 s pulse tests at 2.0, 12,0, 22.0, 32.0 dB below Overload Limit
reinini vl naanty performied socording 1o IEC B1872-3:2013 16 and ANSI 51.4-2014 Par 3: 1B for compiancs 10 1E0 11672-172013 Crest Fanior moasurnd aceording 1o {EC 5065112001 4.3 and ANSE 51 41383 (R2006] 8.4 2
L, IEC BOEIM 2000 5.2, [EC BIZS22002 B, ANSI 1.4 [R2008) 6.9, ANS] 5182014 Pat 1 55, ANSES1 40 (R2007) £ Amphitude [AH] Crowt Facter Test Resuld 8| LAmbin [a5] Fxpaoded Uneertubnly jdi] Tesull
Level [H] Erear (@8] Lower limit Jdt)  Upper Uit |48 " lwlm Result 136.85 3 ovLE 050 REES Pass
5,00 .59 o 7o 018 Pass 5 oan s o1e fass
a0 058 470 070 016 Pass 0 i 1 ek Fem
38,00 0.1 am 070 016  Pass L 2 B pesii DA%E s
.00 a7 070 0 016 Pass g 24 +1.00 0484 P
000 0.25 70 0.70 046 Pasa b oD i e P
4100 0.1 070 070 046 Pass vess & o142 050 P
4200 018 070 0.70 036 Pase 5 .14 £1.00 i
4300 007 ar 0.7 07 Pass W 26 i 150 i
2400 (i 470 0.70 017 Pass 10685 3 .13 +0.50 Pass
4500 604 470 870 216 Pase % 411 +1.00 Pars
48.00 .01 T 0.70 016 Pass 10 025 1150 Pass
A7.00 o.o0 -0.70 070 06 Pass — Emil of messurement results—
48,00 0.00 070 070 018 Pass
40,00 .03 .70 070 018 Pass egative Pulse Crest Factor
54,00 08 70 070 016 Pass hogat
52,00 .08 70 0.7 016 Pass 200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
54.00 007 270 070 08 Pass
BO.00 -0.08 070 070 PR Pass Creat Facior measired according 1o 1EC 80851:2001 8.4.2 and ANSI 51.4:1083 (R2006) B.4,2
74.00 007 .70 070 D18 [ Asplide Croit Bacion Test Result Liinits Fapanded Uncertainiy Result
78,00 0,08 .70 a7 018 Pags i iy e o :
B4,00 Q.08 £.70 [i%] 016 Pass 138.85 3 ovLD +0.50 [IREE 4 Pass
80,00 007 070 070 016 Pass 5 avLn +1.00 018% Pass
a4 00 -0na 07 o 016 Pags i 0 VLD 1,50 (ST Pass
sann oot 270 ot i o 12685 a . L0580 0154 Pass
104,00 001 010 070 015 Pass g 0.1 £1.00 0153 Fe
100,00 02 o a7 05 Pass L oup 15 0151 Eum
114.00 0.00 a7 or 015 Pas HEms 3 4.4 £0.50 0.15% Foriy
118.00 00 070 0 015 Pass 5 <10 L1 0154 o
124.00 002 070 070 018 Pams b 48 Py it 2
128,00 004 470 o 016 Pass e 2 & 405 i3 o
134,00 0.07 070 w70 016 Pass £ o ptioe et o
b ki 0.7 o 0.15 P —'m uf nuumu;u resaliy- a2
137.00 001 070 o 015 Pass
138.00 oo 070 o7 015 Pass
139,00 003 070 o 016 Pass
140,00 b2 070 a70 0,18 Pass

LARSON DAVIS - A PCH DIVIRION
1681 West K20 North

Provn, LT §4601, United Srates
Tlti4-0001

AT TR

SLARSON DAVIS i

LARSON DAVIS - A PCH DIVISION

®|ARSON DAVIS

FCB BIVIION

T16-884-0001

IDOLBOT B & METITIRAY THNR AT My )

enaslunugy tenaslumuny



Certificate Number 2023003658
Galn
il meanirw aemarding 0 1EC BI72-3:2015 172 and 174 and ANS! 8142014 Part & 17,3 and 17,4
Memsmremont Vst Wewndt B]  Lawer fndt 0B]  Upper Seif fdi] o hlwli; st
0 d8 Gain 8396 93.00 4,50 015 Pas
0 dE Gain, Linearity 4194 4030 4170 o6 Pass
OBA Low Range 84.00 9390 4.0 0as Pase
OBA Normial Range 84.00 8370 9480 'R -] Pass
— End of messurement resibis--
Broadband Noise Floor
Sal-gerarated poise meageed aocording o IEC SIETZ-3:2013 11.2 g ANE] 5142014 Parnd: 1.2
Mensurement Test Reswli [d8)] Upper Tt fdE] Resubi
A-weighl Noise Floce 2540 500 Pass
Gowesght Noise Flaar 26,88 35,00 Pass
Z-weight Nose Fioor azal 800 Pass
= Eml af munsnrement resilis—
Total Harmonic Distortion
Magssited using V3-Dctave fters
Measurement Ripid
Test Result |d13) Lavwer Limid [dB]  Upper Limil |8 e Result
10 Hz Signal 136,55 135.05 136,65 (k1 Pase
THO 6681 -5B.00 oo Pasi
THO+N -BETE -66,00 oo Pasg
= Enil af mensurement resiit—
LATEON DAVIS - A PLE DIVIEION —
1681 Went #20 Narih -
Trova, UT B4801, Uniled Stuiey OLAHSUH DAVIS
1 6-6H-0001 ARE ERON
AT 000 T fies €1
la
Certificate Number 2023003058
~ End of Heport—
Sigratoey:

LARSON DIAVTS < & ICE DIVISION
16H1 West 520 Marth,

Prove, UT $4601, United States
THi-GRA-0L

AAITTANE

Certificate Number 2023002858
1/3-Octave Seli-Generated Noise

LR E

Mazsured Level [¢8]

o nwo e 10085 AL g0
Frequency [H]
The SLM iy set 1o juw ranga,

Freimency [lls] Test Result [dB] Upper Hmde (48] Resuld
6.30 0.4 24.80 Pase
.00 1478 24.00 Pavy

1000 1787 2350 Pass
12.50 TEAT 200 Pase’
16.00 18.25 2290 Pass
20.00 14.64 2240 Pass
25,00 1388 230 Pass
50 1339 2150 Pass
40.00 235 20.20 Pass
50.00 11.55 18,80 Pass.
FLO0 10.50 17.60 Pass
B0.0D am 16,60 Pass
100,00 Boz 15.90 Pass
125,00 581 15.70 Pass
160,00 B4 15.50 Pass
300,00 Ei 1520 Pass
250,00 T2 15.20 Pess.
J5.00 TA4 15.20 Pass
400,00 7,80 15.70 Pass
500,00 B14 16.00 Pass
630,00 B66 18.60 Pass
BOO.00 B3 17.30 Pass
160000 1057 181a Pase
125000 10.79 18.00 Pais
1,000.00 1n7a 18,80 Pass
2,000.00 L FE: ) 20.80 Fass
2.500.00 13.50 2170 Pass
3,180.00 14.40 2260 Pass
4.000.00 1543 23,50 Pass
5,000.00 AL e 24.50 Pass.
6,300,00 1740 25.50 Pass
B,000L00 1830 26,50 Pass
40,000.00 18.37 2T.4 Pags
12,500,00 20441 28,50 Pasg
16,000,00 21.38 29.50 Pass
20,000.00 2236 a0 Pass

 End nf monsyrement vesulis—

LARSON DAVIS — A PCB DVISION
1681 West 820 North

Prowa, UT 84601, United Stales
TLE-6R4-DI0 T

Page Tal 8

MNNSII41T

DN IO K 1

tenaslumugy

Calibration Certificate

Certificate Number 2023003578

Customer:

Unired Analyst snd Englnecring Comulinnt Co Ll
Mo H) Sal Udsnsuk 41, Suklwmvit Roud,
Bamgehok, Phra Khuneng,

Bangkok, 10260, Thaflaad

Model Number  LxT1 Procedurs Number  DO0D1.5384

Swrial Nursher 007311 Taehnician Jacsh Cannon

Test Resuits Pass Calliration Date 24 Mar 2023

Calibration Due

Initial Condition  As Manufactured ™ 2188 0 L0080

Description SoundTrack LT Class 1 Humidity 488 %RH +2.0%RH
Class 1 Soured Level Meter Static Pressom BE89 KPe +052kFa
Firrmware Revision: 2404

Evalustion Mathod Tostod with: Date reportod in o8 re 20 pPa.

Larsan Davis CAL2ET, SN 0108
Larson Diavis CAL20D. SN 8079
PGB 37702, SN 348617
Larson Davis PRMLxT1. SIN 077546
I Cenpiant | I i it U Teliowing elandards when combinsd wilh
Calralion Cenlficate from procedure DOD0T.8378:

IEC £0651:2001 Type 1 ANS151.4-2014 Class 1

IEC £0804:2000 Type 1 AMS! 51,4 (RIN0E) Type 1
|EG §1262:2002 AMS! 51,11 |RE2009) Class 1
|EC 81260:2001 Clags 1 ANS| 51.25 (R200T)
T B2 201 Siass 1 ANSES1LAS (FRUW) Type 1
Issiaing lib carnfies that tha desoibed axpoods ak loris a5 staled | the refarenced procedure

(urdass ctherwsss naled). M has been calibrated using messursment sandards traceable 1o ihs Irtgmational Gyaiem of Links (51
thraugh s Nations! Insmute of Standards amd logy (HIST ). or o IFEtutes. and mnds the
requirerents of ISOREC 170262017
Teat withafmthe

cofuma do et fall Whihin this laborntony's scope of sooreditation.

Tha qualiy sysinin s ragistanad fo 150 800720156,

This caltbration |s u dinect of th anif under the inlnd referincs i not irvalve any samping plans 1o
camplete, Mo allowance his bear made for the instabdity of the test davies due to ues, fims, stc. - Such allowantes wiwlkd ba mede by
ihe cimtamar as needed,

Th Insiey won somputed with the 180 Giida to the of in susy A
coverage fictor of aporaximatedy 2 sigma (k=2) has been mplled o the standarnd Lncetalnly i sress tha expanded uncersity ol
pproximately §5% confidenio lavel.

Thiz repon may ot b axcent in Kl uriless jon for of n aprovel absiect s obtaned in wiling

frorn the argsilzation issuing this mpor.

Gomacton dals Trom Larson Davis LT Manual for ScundTrack LT & SoundExped Lyt TT0.04 Rev O Supperting Fimmwara Yorsion
4405, 2010:59.10

Far 14* micrephones, the Larseh Davis ADPO24 14" o 112" adapior I3 wsed with the callratons gnd the Larscn Davis ADF043 Ao

LARSON DAVIS — A PCB INVISION
68 Wit B30 Moty
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TX0¥ 447 v O

enaslunugy

Prove, UT 846l United Smies
Tl sHA-000 |

T UTILLD
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Crrtificate Number 2023003675
A adaplor 1§ vear with the preangiEsr

Calibralon Crack Fraguency; 1000 Hz; Refersnce Soand Pressus Lavel 118 dB e 20 uPa

Parodi st d in

ram IEC §I6TE-3:2013 | ANSUASA §1.4-J004Fartl

Pt approval for (EC E1E72-1:2013 | ANSIASA 51 4-2014/P8r 1 completed by
(FTE) an 2007-10-08 melarenca rumbar FT8-1.72-403421E.

Tha saund lovel meter submited for testing comphied thy of IEC B1673-3:2013 | ANBIASA 81 4-2014iPan
3, forthc ans Lakder which $he fosts s o, = asfiy avetehin, from an independent
testng amgantzation respansible for spproving the results of petlem-evaluation s parformed in secomdancs wih KT 81 ET2220138 )
ANBYASA 51 42018 2, thiat el af sonined Tenenl st Salty clagg 1 EEC
B1ETI-1-2013 { ANGIASA 51 4-2014/Part 1; the socnd havel mater submitied Sor lesing conforms 1o the dass Tspacifivasons in IEC
B1E72- 12013 ¢ ANSUASA £1.4-2014/Part 1,

Brumbards Usidd
Demcriptiun Callate  Cal Dup Cal Standard
Larscn Phvis CALI ] Resicunl Intenainy Calibetoe 2022-00-00 20230905 ol 250
Vinr Seizmlific 26361 Temperatiure Probe AMIR-25 2TIH5DE TS
Larson Davis CAL200 Acoutic Calibror Bl EG ST TSR R T
Lursr Davis Maoded 831 223-02-22  2024-02-22 07182
BB 37TALS 142 dnch Prepolarleed Pressure Micmphans 0700406 2024-03-4 07184
SRS DEI60 Ul Lo Distortion Gencrsion WA03-29  2013-03-29 7635
Larseit Payis 172" Prenmphifier G Misdel 831 Type | 220928 0230024 PCBOMLTEY
Acoustic Calibration
Menisured accordng to IEC 81672-3:2013 10 and ANSI 51:4-2014 Past 310
Menwrenseni st Reanbl Livwer Limit Limilt B el
coull 4] L I Cppertmician) o R :
1008 Hz 114,01 11280 14,20 04 Pass
Loaded Circuit Sensitivity
AR L Test Resubt Lower Llmit Upger Limie

! MBredV el [dBrel VPl etV Ps]  Uscerisingy a0}
1000 Hz 4873 -B2ad -48.33 014 Pazs.
~— End of mewsurement results—

Acoustic Signal Tests, C-weighting

Massurad aceording to |EC BI672-3:2013 12 and ANS| 51.4-2014 Pan 3 12 vaing a comparison couplar with Unit Under Test
(LILIT] and reference SLM using siow ima-weighted saund fevel for complisnce to IEC B1672-1:2013 5.5; ANZI B1.4-2014 Part

1:585
Vreequenicy [1i2) Test Resule | Espected dB)  Lower Limitdh]  Upper Limit b Brpeaiel e
a Uncertaisty 145]
125 a48 420 A.20 n.a0 023 Paas.
10080 015 oon 0.70 org 023 Pass
2000 389 -3.00 <5.50 -1.50 0.a2 Pass

— o of mensmrement resalis-

TARSON DAVIS - A PUB DIVISION
1681 West 830 North

Prove, UT 84601, United Sties
Tle-aHd-0m01

®LARSON DAVIS

& OB LepsIOn

HRRMTIN LD TR

enaslunugy

Calibration Certificate

Certificate Number 2023003651

Custoner:

United Amulyst wid Engineering Comumbant Co Lid
Wu. 81 Suf Udowsak 41, Suldmmyit Road,
Bangclisk, Phivs Khosong,

Banglok, 10364, Thailund

Modsl Number  LxT1 Procedure Numbar  DO001.E378

Sarial Mumbar 00073 Tachnician Jasch Cannen
Tast Resulls Pass Caibration Date 25 Mar 2023
Callbration Dus
il oty At MU Tomperature 288 T £025°C
Description Sownd Track =T Class 1 Humidity 503 %RH +2.0%WRH
Chasa 1 Bound Laval Maker Siatic Pressurg BE0E kPs 4013 kP

Fimware Rgvesion: 2404

Evaluation Method Tested cloctically using Larsen Davis PRMLYT1 SMN 077645 and a 12.0 pF capaciior & simulats

micraphane capactance, Data reported in dB 20 yPa assuming & microphone sunithily of 50.0

wPE,

Comphionce Standards  Compliant lo and the fallawing
Calibration Certificate from procedure DO 384

da whan combmad with

EC BOB51-2007 Type 1 ANSI 51 4-2014 Clasa 1

IEC B0B04:2000 Type 1 ANESE 514 (R200F) Type 1
1EC 812522002 ANSS1.25 (R2007)
IEC 61672:2013 Class 1 ANS] 5143 (R2007) Typa 1

|EC 612602001 Class 1 ANS{ 1,11 [R2000) Ciass 1

Issung kb cenfies (hat me neinment described s utateed in W rede

{umloss ofhenwise nutad). 1t has boon colibratel uaing traceshin o the Syatam of Unds {S1)
hrausgh tha Nationsl Instiute of Standards and Technology (NIST), or ofier nabotal measuroment insftutes, ang mads e
requirsrmunts of ISCUEC 170E5:2017. itha tin the cchurmn do nat fall within tis lberatory's
mcopes of secreditation.

The gqiakty yystem s regiskered 1o 150 B001;2015,

Thin cafbration i @ Arect comparisen of the Uit undar st (o thes Exled refurence standards snd did ot nvaes any sampling e
complete. Mo slowance has bear made for the issbilly of lhe est dedcs dua to e, Time, ele. Such allowanges wauld be mids by
the cusiomer &8 NeRGaL,

The ween comjaice! i il the 150 Gute 10 the o oty i (GUMY A
cavarage faice of spprosimataly 2 sigms (k=2 his hean appied o the standard uncenwmly to express the expanded unceristy st
appraximalely 95% conficancs jovel

This repart may rot be reproduced, saceat in hil usksss permission far the pubication of an spproved absiract I ohitained in writing
fram (he argonizatiin suing this raparnt,

Cormection data frarm Larson Davis LeT Manual for SoundTragk LT & SoundExpen Lat, IT70.01 Rav O Supperting Ferrmsan: Vslon
405, 21908 10

Caibeation Chick Fracuency: 1000 Hr; Referanon Saund Pressure Lavet: 114 dB me 20 uPa

LARSON TIAVIS —A FCB DIVISION
1641 West §20 Noril

Frrovo, U1 #4601, United Stabes
T1a-HR4-0001

®LARSON DAVIS

D00 857 Ren 11

ST el [T

enaslunugy

Gartificata Number 2023003675

Seif-generated Noise

Measured acconding 1o EC F1672-3:2013 1.1 and ANSI 51 4-2014 Part 3: 11.1
Megmurcameni “Tiest Result B

A-waighted 4032

— Endl of mensmrenent resslt—

~ Enil uf Report—

Signary. _ Jtgard 3

LARSON DAVIS - A PCB DTVISION
1681 Wesl K20 Narth
Erov, LT 84041, Uinsted Staies

i ®LARSON DAVIS

Thi-H-0001
FANTINAZLT Pagedodd IS0 A ey 01
la
Ceriificate Numbar 2023003651
Standards Used
Description Cul Dt Cal Due Cal Standard
‘Hinrt Scienlilic 2626-H Temperture Probe I-0H-25 20TINE-25 N7
5108 05360 im Law Distoctinn Generatar 2330 20230330 71T

LARSON DAVIS —A PCB DIVISION
16HE West 520 North.

Prove, U1 #4601, United Sutes
TUE-GRA-0001

®LARSON DAVIS

0] BT Rar )

LT i 7

tenaslumuny



Gartiicam Hyosher SEEINEAS Cartifizate Nurmber 2023003557

Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
a8 s "
on 4o "
an st -
a4 M e T 1
= -~
g w g g ar -
ra w w L w - - LI w i. x “"- T & ® # ® = ® &8 &8 - M Lo A
£ gz B o
i_ =3 n ] o a
i) an a8
- N\ u :
L e =k
L i s s =y ~ommar [LT L me mn oo "n anp "oy
e Level injected |dB)
Eme Lt |l L
s P L 1 W Dwvietns o Lowor Limi —UDDILI'!._]
I Broadband ssval linaarty perdarmed socarding o IEC SY672-5:2013 16 and ANS| $1.4-2014 Pert 3: 10 for compliance 1o 1EC §1872-1:2073
Etocbicl signal (et of fegaency wiighling perdonmen aceording i IEC §4672-3:7015 13 and ANSI:I:!::;nﬁ 1 kwxm:»:a‘ub A i, IEG GBI S000 B 2, IEC 612522002 B, ANSI 514 (R2006]5.5. ANSI 5142014 Fart 1: 4.6, ANSIS1.43 (R200T) 52
JEC B1FTE-T-301 3 .5 IEC BIGS1:2001 6.1 ond 922 1EC 60804-2000 5; ANS| 51.4:1953 [R2005) 5.1 1 ANSES1 42014 Pa o
¥ 1Hz) Tesd Heult (] Devindion (@] Lawer lnnlt (B8] Upjser ekt (45 LEN bl el B v i ) ”“"m e
FEQIMNELY. Uncertainty |4 36.00 (8] 0,70 oo 016 Pass
B.31 036 -0.35 S 0.33 018 Pass 3700 0.53 070 0.70 /&1 Pasa
83,10 0,08 0.05 030 0.30 015 Pass 34.00 0:35 .70 070 018 Paus
12580 H0s 004 .30 0,30 LRES Pass 39.00 032 70 nin 016 Pass
251,19 0,08 003 -0.30 0.30 0.5 Pags 40.00 021 070 (i1} 016 Pass
501,99 -0.03 -0.03 030 0.30 015 Pass 4100 01z 070 0.70 016 Foss
1,000,060 0,00 0,00 -0.30 030 015 Pass 4200 012 070 0,70 016 Pass
1,005.26 002 0 .30 0.30 0.15 Pass 43.00 010 -0,70 0,70 017 Pass
3,081.07 0.00 .00 £0.30 030 018 Pasy a4.00 005 0.7 0.n 017 Pazs
7,843.28 0.04 oM 030 0.30 018 Pess 45,80 0,00 B 0.7% 018 Pass
15,848.93 .05 .06 D42 0.32 018 Pass AB.00 -001 0,70 070 a6 Pass
19,962.62 035 .35 081 041 n1s Pass 47.00 00 .70 079 016 Pass
— End of messurement results— AB.00 0,04 071 [%1] 016 Pass
48,00 004 070 070 018 Pass
54,00 -0.05 070 0.70 018 Fass
58,00 -0.07 0.7 LN (] 016 Pass
64.00 007 070 .70 018 Fass
88,00 -0.07 070 L] 016 Pass
7400 0,08 470 .70 016 Pass
.00 008 a1 ] i Pass
84.00 .07 0.70 .70 0.16 Pass
83,000 007 470 070 0.46 Pasa
9400 067 a7 LT 036 Pass
aa.00 0o 70 0 w15 Pass
104.00 001 70 0.70 015 Pass
168.00 .00 470 070 [ Pats
14.00 0.00 .70 070 018 Fass
119.00 002 o0 0o 015 Pass
124.00 01 070 oo 018 Pass
RO 557 470 [ @5 Fass
134.00 201 -n.7n 670 215 Pasa
128.00 .01 .70 0.70 015 Pass
137.00 .01 070 070 .18 Pass
138,00 201 070 0.70 015 Pass
138.00 .02 AL70 0.7 015 Pass

— End of measurement resulis—

LARSON DAVIS —A POH DIVISION
1 Wt 20 Norih
Provo, HIT §4604, United Stases

TARSON DAVIS - & PUB DIVISION

©LARSON DAVIS L e e

Prova, 1T 4601, United Surtes

BLARSON DAVIS

SCR BNALICTH

Ti4-R4-0001 Tt HA-XI01
0L LIETI AT TRt 2 ST Fage 40l & PR, P iy
'
lupaunu lay
Dt Numfoat: 0030 Certifiesta Nunnber 2023003851
Peak Rise Time Gain
Pask risn fene: nerfamod aoonrding ta IEC BOBS1:2001 84,4 and ANSE 5141983 (R2006] 8.4.4 (G essured according to [EC AIET2-:3013 17.3 and 17,4 and ANS| S1.4-2004 Pat 3 17.3 and 17,4
. ded z
Amtitude [JB]  Dueation [im] Test Resull [0B]  Eiwer onit (d15] Upper limit [d5] "mﬁm-m i DUt amany Test Rewulk ]  Lower mlt (48] Upper Rt (48] (L lw“l:'lr“l e
137,85 40 Npgallve Pulss 135,26 133,80 138,80 a.18 Pass 0 dE Gain 354 93,90 ad.10 0,15 Pass
Posiive Pulse 138.25 133.80 135,60 015 Pass 0 dB Gain, Linaarity 41.14 4030 a1.70 [R1) Pags
0 Negaive Pulse 134,32 133.80 135,80 0.15 Pess 084 Low Range 4.00 4390 a4.10 0.5 Pass
Posiive Pulse 13432 VELED 13680 0.15: Pass OBA Nonnial Rangs B4.00 g3 B 80 015 Pass
~ Fiial of measurenent esulis— = End o weassreiient fesulis—
Positive Pulse Crest Factor Broadband Noise Floor
200 ps pulse tests at 2.0, 12.0, 22,0, 32.0 dB below Overload Limit Sef-aenarated nolss measured according 10 IEC B1E72-52013 1.2 and ANS| E1.4-2014 PR & 11.2
Creat Facior measured necording 1o [EC BOEE1:Z001 9.4.2 and ANSI S 41383 R2006| B42 M “Test Resall [4B] 0 i ] ot
- ment r
Amplifude 455 Cresd Factor Test Result |d5| Tibults [iB] Frpanded Uncertainty [dB] Result = g L
Acwright Naise Floar 1 3600 Pase
136,85 3 oD +0.50 0154 :“’ Crwmight Meise Floor 2702 35.00 Pass
B ovio +1.00 0154 b Zownigh! Noise Fioor 3341 3300 Pass
10 ovLD #1.60 0153 Pass
126,85 a 012 20,50 015 Pass
5 o1 1,00 05t Pass — End of mesimrrment resliv—
w LD 1 1.50 0151 Pass
116.85 3 013 +0.50 LREES Pass Total Harmonic Distortion
ki 413 £1.00 D153 Pass
" 536 150 0454 Pass Mazsured iming 13-Octave Hllen
106,85 a 211 £050 0154 Pass Mentatesient Vst Resul (8] Lewer L] Upger Linit [dB) Srrseiod Rewlt
5 012 £1.00 0183 Pags Tincertsinty |dil]
10 om =150 0154 Pass 10 Ha Signal 135,64 135,05 12668 0.15 Pass
— Enil of messurement resulis— THO 418 ~S0.00 it i
THON 327 -5B,00 00+ Baex
. ~ End of mensurement resubs—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Grest Fackor risssurad according 16 IEC BOBS1:200 842 st ANSE 51411963 (2005} 842
Amplitade 48] Crest Factor Test Result [di] Liin iy Expanded Unceriainty [dB] Tt
136,85 3 onn +0.50 0181 Fass
5 ovLD £1.00 015+ Fags
10 ovLD £1.50 0a5% [Pass
126.05 3 o £0.50 0453 Fass
] 040 £1.00 053 Fase
0 avLD + 150 0153 Pass
1685 3 013 + 060 (RLES Pags
] o1 +1.00 LR S Pass
10 0.5 + 1.50 oISt Pasa
106.85 3 042 +0.50 015+ Prss
] -0t + 100 015% Fass
10 ool + 150 0483 Pass

= Enil of measurement resaits—

LARSON DAVIS —A PUB DIVISION
181 West K201 North

Prava, UT 84601, Unlsed States
Ta-EE4-0001

LARSON DAVIS — A PCR DHIVISION

SLARSON DAVIS R

Prova, UT RA601 Uiited States
TIE-CHA-000L

©LARSON DAVIS
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Cartificate Numbar 2033003551
1/3-Octave Self-Generated Nolse

Weasured Level [UB]
L]

o g 0 10D
The SLM b s do lewi rangs,

Ervqueney (Ha] Test Result [dB) Upper N [d6] Resuit
630 2tm 2480 Pass
B.00 20,80 24.00 Pass
10,00 1818 2350 Pass
12,50 1813 23.00 Pass
16.00 166G 2280 Poss
20.00 1547 2240 Pass
2500 15.54 2230 Pass
31.50 14.58 150 Pass
40,00 1314 2020 Pass
50.00 1253 18.80 Pass
63.00 1208 1780 Pass
B0.00 12 18.60 Pass
100.00 1061 1580 Prass
125.00 0o 1570 Pass
160,00 234 15.50 Pasa
200,00 am 1520 Pass
250,00 as2 1520 Pass
J16.00 a7 1520 Pass
#00.00 am 1570 Pasa
500,00 B0 16.00 Pags
630,00 826 1680 Pass
800.00 BT6 1730 Pass
£,000.00 1040 181+ Paza
1.250.00 ik 1800 Pass
,600.00 THLEd 1280 Pass
2,000.00 1276 2080 Pass
2,500.00 13.68 2170 Fass
3,160.00 1464 260 Pass
4,000.00 16.55 2350 Pass
5,000.00 16,47 2450 Pass
6,300.00 1747 2650 Pasa
8,000.00 18,44 26.50 Pass
10,000.00 18,44 ara0 Pass
12,500.00 20,45 2850 Pass
16,0000 21,42 2050 Pasa
20,000.00 24 3040 Pass

— Enl of mensurement resobs-

LARSON DAVIS - A PCB INVISION
1681 Wem 530 North
Frove; UT #4601, United Seates

©LARSON DAVIS

THa-EEE-000H
LRI A T Page Tal i [ AT B €6
la
Calibration Certificate
Certificate Numbar 2023003675
Customar:
United Analyst and Engloeering Comsubtant Co Lol
Mo, W1 Sol Uk 41, Sukbmmyi Bosid,
Bargehak, Phrs Kluneng,
Bamgkodi, 10260, Thadland
Model Number  LxT1 Procedurs Number  DO0T. B384
Sarial Number 0007212 Techmician Jaczab Cannon
Tast Rosults Pass Calibrwtion Dite 24 Mar 2073
Caiibration Due

el Goneltion /8 Manafncliesd Tomperature 188 c 03T
Deseriplion SoundTrack LxT Class: | Humidity 483 HEH +2.0 %RH

Class 1 Saund Lavel Muter Statlc Pressurs 8571 WP +0.13%Pa

Firmwars Revision: 2404
Evaluation Method Tested with: Data roported in o ro 20 ufa,

Larnon Dawvs CALZ00. BN G078
PCB 37702, SiN 346818

Larson Davis PRMLETY. SN 077647
Larson Davis CAL2E1. SN 0108

Compiimnce Stomdsrds Complant o i and he Tolicwing wher hined with
Calibration Cedificals from procedurs DODGT.A3TH:

IEG B0851:2001 Type 1 ANSI 51.4-2014 Glags 1
IEC 0804:2000 Typa 1 ANSE 514 (R2006) Type 1
IEC §1262:2002 ANSHS1.11 (R200) Class 1
IEC 61260:2001 Class 1 ANSI §1.25 (R2007)

IEL 616722013 Cliss 1 ANSI 51,43 (R200/) Type 1

tamiing lab cartities that tha instrumant descrised abovn monts or exceede ail specicalionn o staled i the rafsranced prooaurs
{urass othensise noted]. | has been calbrsted using messurement slandards Irmceabie (o the Infermational System of Urits (1)

Hhregh the Naticnal lnwtlste of (NIST), or other nabi Iratfules, and mens the
sequiraments of ISCIES 170262017,
Test poimts $mihe ey do not fall within acope af

The sty syster is ragisbersd to 150 9001 2016,

Thes ualfbrafion | w ditsct compartson of the uni under fest i fe lated refamsnce siandands Ao did not muohe ang sampling plans i
comglete, Mo ollowancs hay bean misde Yor the instsbilty of (he tast device doeto use; fime; sle. Such allowsnees would be mada by

The customar as needed,

Tha i compatter in with fhe 190 Guids i tha LM, A
covarage actor of approsmataly 2 sigmn (k=) s ean apphed i the standurd uncsHainty o anpmsa 1ha Exzuned uncenanly o
appraxiaistely 85% confldancy vl

This rapart may rat ba repraduced, exoapt m hdl, unless pemissan far tha publiction of an approved abatct (n oatsned i wiiling
#ram the organiztion issulng mis rapan.

Camection date from Larssn Cavie LXT Mamial for SoundTrsck LaT & SoundEspont el (TT0.01 Rev O Suppanting Frmwan Versian
405 2016-09-10

Far 114" microphones, Ihe Larson Davis ADPOZ4 14" 1o 142" adeglor is usad with the calibrators and the Lason Devis ADPO43 14" 1o
L ARSON AVIS A PCR DIVISION —

ey s WA ©LARSON DAVIS

7156840001 G

DRI Page 1 of 3 0N it B £

enaslunugy

Certificats Ninnber 2023001651

— End of Reprort—

LARSON DAVIS — A PCR DIVISION

©LARSON DAVIS

TG6E1 West 820 Narth
Prave, UT 84601, United Statss IEN
THa-E22-0001
UL ST e 01
ML (T
la
Cartificate Numbar 2023003678
112" adugtor is used wi th greamplifiee
Celibragan Chack Fraguoney: 1000 He; Refarencs Sound Pregsun Lival 114 4B re 30 iPa
Parodic basts n wilh Trom [EC G1ET2-9000 15 ANSUASA 51 4-E014/Parta.
Baltarn approval lor EC §1672-12013 { ARSIASA 51.4-2014/Part 1 coiphetsed by
(T8} on 2007-40-09 refarencs number PTE-1 724004215
Tha sound love! meter submiled for testing successfully completed the periodic eals of [EC B16T2-3:2013 | ANSIASA 51.4-3014Part
3, for the emiconmental conditions under which the tests were performent. A evidence was puﬂdyuuadnbh: from on independent
tegting organizntion rcwnnnnln far appraving the resus of p wilh [EC 81672-2:2013 1
ANSIASA 51 4201405 #hat the model of sound leved uly :nn[r.rrnud 1 it cliem 1 npouificalicns in EC
BT ;ma.’mslms\ A4-2074/Part 1; ha sound evel mesar sumited for tesfing carfonrs (0 the class Tspecfications in IEC
GIET2A013 | ANSIASA §1.4-2014Par 1
Standurds Used
Plingtion Cal e Cal e Cal Standur
Lamaun Dve CALIY] Residunl Intensity Culibrasie JOITA0-00 000500 oizsa
Han Scienttlc 2626-H Tompeeiure Frobo J021-09-23  2023-05-2F 0E75E
Larson Davis CALY00 Acoostic Califioe 02240721 0030721 7037
Larniin Diavis Model 831 N3 2004-02-32 MTIRE
TCRATIALY 172 inch Prepolarizest Pressre Microphome J02300:00  2024-13-06 boTiES
SHE (5360 Lt Low Disortom Cieneritor WATAI-20 A2 7635
Lamsom Dayvis 12" Premmmplifier for Mot 831 Type | 20220028 20230924 PCBIOM T
Acoustic Calibration
Messured according 1o IEC 61672-3:2013 10 and ANS) E1.4-2014 Pant 3: 10
Espandel
Aeamrensent ‘Test Resubl {dB]  Lower Limit [dB]  Upper Limii (48] I.1 iy {48] Result
1000 Hz n4.m 11380 114.20 .14 Pass
Loaded Circuit Sensitivity
B Tt Resuly Lawer Limil Upsper Limin Exgiamied
B el V) Pa) [ e 1 ¥ ) Pa) ol re ¥ PH) Uneertaingy [dR] 3
1000 Hzx -48.85 -52.44 -48.33 014 Pass
— Emil of messmrement roamltn—
Acoustic Signal Tests, C-weighting
Measurad according 1o IEC 1672-3:2093 12 and ANSI 51 4-2014 Pan 3: 12 wsing a compartaon couplar with Uit Under Tast
{UUT) and refaranca 5LM usng slow time-waighted sound level for compliance to IEG 61672-1:2013 5.5; ANSI 51.4-2074 Part
TES
Frequency [1] Test Hesult [ill] Expecied jdB] Lower Limbl [dBf]  Uppes Lt i) e 1481 Rewli
125 -0.20 <020 120 o080 0.23 Pass
1000 0.4 0.00 470 070 023 Pass
BODY BT -3.00 -5.50 =150 G.3z Pass

= End of mesrement resubis—

LARSON DAVIS — A PCB DIVISION
L8] West 520 Marih

Fravo, U1 84611, United Srares
T1a6H4-0001

©LARSON DAVIS
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tenaslumuny



Caviificale Nimber 202I0036TE

Seif-generated Noise

Messured according (o IEC §1672-3: 2013 11.1-and ANSI 51.4-2014 Part 3: 111

L mm—
Aewsighied

Tt Resalt [dB]
s

— Enil of sesvuresent resnli—

— Bt of Repurt-

Signatiry.

LARSON DAVIS - A PCB DTVISION
1681 West 620 Nerih
Provae, LT #4601, United Swmes
T1E-6R4-0001

AT IR M

BLARSON DAVIS

D] 40 T (]

enaslunugy

Cevtificate Numbar 2023003652

Stnndurds Used
Description CalDate  Cal Duw Cul Standari
Haet Siendifhe 2620-H Temperature Probe 20200828 202301525 nonTaR
SRS D360 Ui Low Distartbn Generior MPIO508 HTIELM T

LARSON DAVIS — A PCE DIVISION
1681 Weal 620 Mo

Prove, UT #4601, Unired Stuies
TIG-GR4-0000

MDmAITIRALLY

SLARSON DAVS

RN AT R

enaslunugy

Calibration Certificate

Cartificate Numbear 2023003652

Customer:

Umited Amalyst and Engineering Commlinnt Co Lk
N 81 Sal Udonsuk 41, Sublnmvia Road,
Humpehak, Mira Khoaong,

Banghkok, J02s0, Thniund

Modal Number  LxT1 Procadure Numbar  DOCO1 B3T78

Sprial Numbar 0007312 Technician Jscob Cannon

Test Results Pass Caifbration Date 23 Mar 2023

Callbration Due

nitia] Canciting /A% Minlfegtild Temperaturs 2362 ‘¢ s2025°C

Dascription SoundTrack LxT Class 1 Humidity 406 WRH +Z0%RH
Ciase 1 Sound Leval Metar Static Pressire 8608 ¥Fa £ 013 kPa
Firmware Revision: 2,404

Evaluation Mathad Tested sloctically using Larson Davis PRMLXTT SN 077647 and a 12.0 pF capacitor to simulate

rrilcraphone capactance, Data reportid In 8 e 20 |iPa assuming s microphone sensllivily of 52,0

mviFa,

Compllanae Standards  Complisnt 1o Manutacturer Speaiications and the Kilawing standards whan combined wih
Cabtration Curtficate from procedurs DO00 8384

IEC 606512001 Type 1 ANSI 51.4-2014 Class |
IEC 008042000 Type 1 AN 514 (FR2006) Type 1
IEC 612622002 ANSI S1,25 (R2007)

IEC 61672.2013 Clase 1 ANSI 51,43 (R2007) Type 1
|EC 61260:2001 Class 1 ANSI 81,11 (R2000) Class 1

Inlunghh:a'"ﬂﬂmnl the insbrument deacribed shove mesis or exceeds ol specifications as staied in the rlerenced pocedune

I canbtirated standards shie o the ianal Syutam of Linita (S1)
throsgh fhe Natinnal instliute of Standands am Technotogy {NIST), or oir ratiral messaroment institales, snd mests the
requrements of ISOIEC 170262017, Tusa podnt ih a £ I th column da oot full within this laborstary's

seape of sccraditaton,

Thie quealty sywiem |s-registered Yo B0 BI0TA015

This calibragon |6 @ direct tha unit under et i oid not involve sny samabng plans to
complete. No allowance e baen made for s sty of e sl device due o ise, Bk, sbe Such aBowances wodld be mds by
e customer s nesdsd.

were compaled with the 190 Ouide o e ian-af JGUMY. A
= vl 2 sigma (k=2) appbed 0y bo_empresy par a
approximalsly 35% confidencs levet.

Thia repart may rat b excegl in fidl, unless tor the pubicaion of wd absiract is abtaned in wriling
ram fhe crganizetion issuing fis rapor.

Comectian dats from Larson Davim LeT Manual fir Trock LaT & Ll ITT0.01 Rav O Fimmwirs Varsan
404, 20100010

Lalbration Chick Frequency: 1000 Hz: Refarence Sound Pressure Laval: 114 dB m 20 pPa

LARSON DAVIS - A PCD DTVISTON
TGRE Weal K20 Nurth
Pravg, UT B4601, Unined Sotes

SLARSON DAVIS

T14-684-0001
2MBIINTIALLLL THRELEANT Hes 0
la
Cartificats Number 2023003652
Z-weight Filter Response
1o &
am
o o
24 — 0 E
g g
= an a an 5
] e — ] B
=z 41
| a0
i i A g
e =
as =
= 1
L] " i 1000 10000 100000
Frequency [Hz]
ol T e L e Lt Limid
Eloctrical signal feut of fsqu scearding 1o TEG B1672-3:2093 15 and ANSI 514-2014 Paet 3: 13 4ar complians o
IEC 1672112013 6.5; 1EL 60881:2001 61 ant §,2.2: (EC S0804:2000 5 ANSI 51.4.1583 (RIS} 51 and 8.2.1; ANS| 14K Fart 1: 55
Expamibel
Frequeicy [He| Test Besuli B Devladbun [dH] Lavwer fimit [dH]  Upger Bt 401 Uncertainty [d4B] Reult
B3 044 <044 =111 33 .15 Poas
G310 003 -0.03 -0.30 0.30 1511 Pass
126,89 003 -0.03 -0.30 030 045 Pass
25118 .04 -0.04 -0.30 030 15 Pnas
s01.10 4m 001 -0.30 0.30 0.35 Pags
1,000.00 0,00 0.00 -030 nao @15 Pass
1,995.268 0.03 .03 =030 0,30 015 Pasa
388107 =001 0 -0.30 Ao 015 Pass
7.043.28 oo him 030 .30 (k-] Pass.
15,848.93 -b.og 208 -0.42 faz 0.5 Pass.
18,952.62 07 037 -8 041 015 Pazs
— End of meaarement resubts—
LARSIN DAVIS — A OB DIVISION @
1581 West 820 Narih
Prwa, TIT 846401, United States LARSG“ DAI"IS
THb-aH-0001 kbl
AT Puge $uf & 00 T Tz £

tenaslumuny



Gertificat Number 2023003552
A-weighted Broadband Log Linearity: 8,000.00 Hz

s 5
[
T
2 = - - L] - = CI
5 Y ] - - ™ =
T
ol
e
an
an
an
i w wa mn e oo raon i

Leval injected [dB]

Broadband vl linpanty pedormed sccording to IEC B1572-3:2013 16 and ANS] 51.4-2084 Pan X 16 for complence 1o IEC BT
.6, IEG B0804:2000 6.2, [EC 81252:2002 , ANSI §1.4 (R200H] 6.8, ANSLS1.4-2014 Pant 1 58, ANSTE1.43 (RR007) 62

Eapanded
Lvel jd85| Error [dB)  Lowerlilt |4B)  Upper it [ Resule
7o 061 .70 7o 016 Pass
H.00 084 <070 0.7 016 Piss
38,00 .40 070 o o018 Pass
A0.00 033 0,70 .y 016 Pass
41.00 b2z .70 0.F0 016 Pass
42.00 022 <070 070 0.16 Pass
43.00 0.1a -0.70 orn 01T Pass
A4.00 0.6 -0.a 070 o Pass
4500 10 -0.7% oo 016 Pass
48.00 oar L7 o.70 R 1] Pass
AT.00 far 0.7 n7o LR Pass
4800 08 -0.70 0.70 o8 Pasy
48.00 .08 £.70 (i 018 Pass
54.00 07 470 ) 016 Pass
56.00 0.0 470 o [sR1] Pass
6400 0,08 0,70 L] 046 Pass
BeO0 0.03 470 L 016 Pass
74,00 -0.03 070 oo 048 Pass
Fe.00 ooz -0.70 070 18 Pass
B4.00 -0.02 0,70 o.70 .10 Pass
#0040 003 -D:70 070 048 Pass
84.00 0.2 070 0,70 018 Pass
09.00 .08 D ojo [ 427 Paes
104,00 (1) =0.70 afo s Pass
109.00 .08 0.7% o7 015 Pass
1140 0ot 070 070 0,156 Pass
18.00 oo 70 070 016 Pass
124.00 0.09 AT0 (] 05 Pass
126,00 0.08 070 (hii] 045 Pass
134.00 a2 £.70 0.7a 016 Pt
138.00 n.o2 £o.70 70 'R Pess
157,00 oo ] L] (153 Pass
138,00 ooy <070 oo 016 Pass
138,00 oo7 070 oro 015 Pass
140,00 noy 0,70 Lhie) 015 Pass
= End ol measurgment reselis—
LARSON DAVIS = A PCH DIVISHIN O
LGH1 West B2 Narth
Prove, UT H4801, Unifed Statos L“HSUNI .DA.,.\.‘IS.
G810
INTFFIIFONTIT 001 AT By
'
enaslunugy
Cerfificate Number 2023003652
Gain
Gl meaniied acsofding b IEC GTET2-32013 17.3 and 17,4 and ANSE 5142014 Fart 3 17.3 aad 174
Aot Tewt Wil (8] Kol ) Upper e (48] h‘"ﬁ st
0 48 Gain a3.az 23.86 84,06 n1s Prss
0 ¢8 Gain, Lineary 4118 4026 41.66 R 1] Paze
OBA Low Rangs aer .86 84,05 015 Pass
OBA Normal Rengs a8s .20 84.80 016 Pass
— End of messnrement rusufts—
Broadband Noise Floor
Seil-gararated roise measured sccanding to IEC RTRT2-32013 1.2 and ANSE§1.4-2014 Part 3 11.2
Mensurement Test Resull |5} Upper Hodi [ 8] Beamh
5 2680 3500 Pass
C-waighl Noisa Floor 206,50 45,00 Pass
Z-waight Noise Floor 028 38.00 Posa
= End of measirement resabis—
Total Harmonic Distortion
Meagured using 173-Octave fllar
Expanded ?
Messmrement Test Resuli [dH] Lower Limil i8] Upper Limiy [4iv] Uncertinty [di] Beamit
10 Hz Signal 136.35 136.06 138.85 05 Pass
THO -64.53 -58.00 0013 Pass
THO+N 6130 -58.00 801t Pass

— End uf mensurement resuliv—

LARRON DAVIS —A PCH DIVIGIN
LG&1 West B2 North

Provo, UT #44H, United States
T16684-0001

LTI NAL

Yoy e
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Page ol i

®LARSON DAVIS

il 5237 Kz €

enaslunugy

Gertificate Numbar 2023003652
Peak Risa Time
Prak nne time padermed according b IED B0651:2001 944 and ANS B1.4:1553 (R2006) 844
Esgunged
Anpliinide (@8] Duration [ps] Test Besnls (dR] Lawor Bmic @8] Upper tmit 8] Uesrtainty (48] Risult
13785 40 Nagalive Pulse 13473 135,30 135.30 015 Pasa
Positive Pulss 13472 133.28 135,28 018 Pass
40 Negalive Pulse 133.78 13330 135,30 045 Pass
Posilive Pulss 13378 13328 136.28 015 Pass
= Eod of messurement results—
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Comat Facioe measwed accordicg (o [EC 606512007 £.4.2 and ANSI 51.4:1883 (R2008)8.4.2
Amplitnde (0] Crest Factor Teat Resuilt (451 Limbta o] Expandled Uneertaiuty (5] Heault
136.85 3 ovn +0.50 st Pass
§ oo £1.00 0451 Basy
10 ovLD +1.50 015 ¢ Pass
12685 3 .12 £ 0.5 0151 Pass
& 007 £1.00 0163 Paza
10 VLD +1.50 [ Ri-£7 Pass
116:85 3 =016 £ 0.60 AL ] Pass
& 005 £1.00 05t Pass
10 024 £1.:60 015t Pass
106.85 3 014 +0.50 ni5% Pass
& -0.08 .00 0.15% Pass
10 -0,30 £1.50 0151 Pass
— Enil af measurement resulis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
et Factor measised sccording to [EC G0651:2001 #.4,2 and ANS] 51,4 1980 (RI0O06) 8.4.2
Ampitwde (41 Crest Factor Test Hesubt (o] Limmits fdE] Expinded Uneertainty [dB] Rowalt
136.85 3 ovin +0.80 015t Pass
5 oVLD 1,00 0.15¢ Pasn
10 VLD 21,50 0i5% Pass
126,85 3 o L1050 GISE Pass
5 £.08 £1.00 015% Pass
10 ovLD 2150 oisT Pass
118,85 3 010 20,50 [Ar2S Pass
5 0,08 £1.00 0.55% Pass
10 023 £1.80 st Pas
106,85 3 18 +0.50 0.15¢ Pass
§ 4.1 £1.00 0.15% Pasy
1o .28 £1.50 wiss Pass
— End of measrement resilis—
LAREON DAVIS - & FCH DIVEON

1681 Wewt 520 Nocth
Prova, UT B4601, United Seies
T - Ga4-00l1 |

@LARSON DAVIS

LT Page Suffl e 407 B 10
'
tenaslumugy
Certificate Number 2023003852
1/3-Octave Self-Genarated Noise
a
-
g. 2
]
-
14
g w
3 .
n
1% g 00 00 "0000d A0et 3
Freguency [Hi)
Tha BLM is sat 1o low range,
Froquency [1z] Teat Rewule [dH] Upper llmii (4] L
6.30 10,36 24.60 Pass
B.00 18.98 24.00 Pass
10.00 17,92 2350 Fass
1250 16,60 23.00 Pass
16.00 15.47 2250 Pass
2000 14,87 2240 Pass
2500 1312 #2.30 Pass
.50 12,38 .50 Pass
40.00 1167 2020 Pnss
50.00 10.85 1860 Pass
63.00 10,08 1760 Piss
80,00 848 1860 Pass
100.00 873 15.90 Fass
125,00 B30 1570 Pass
160,00 7.83 15.50 Pass
200.00 753 15.20 Paus
250,00 740 15.20 Pass
315.00 744 1520 Pass
400,00 7.80 1570 Pans
500.00 an 16.00 Pass
630.00 658 16.60 Pass
800,00 834 1730 Pass
1,000.00 10.05 1m0 Pass
1,250.00 10.74 18.90 Pusss
1)500.00 1161 1850 Pass
2,000.00 12,68 2080 Pass
2,500.00 1348 2170 Paxs
3,150.00 1442 2260 Fass
4,000.00 15.39 23.50 Pass
5,000.00 16,38 24.50 Fazs
,300.00 17,34 25.50 Pass
H000.00 1833 26.50 Pass
10,000.00 18,35 27.40 Pass
12,500.00 20,35 28.50 Fass
16,000.00 2134 29.50) Pass
“20,000.0% 2235 3040 Pass
— End of meusuromant resnlts—

LARSON DAVIS —A FUH DIVISIGN

16HL Wes B2 Nosth
Prova, UT 4601, United Smates
TG-684-00011
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Cartificate Number 2023003652

— End of Tepori—

Signamey: __Jneok £

| AREGN DAVIS —A PO DTVSION s
1] Wezsst B34 Mortl

N
Prova, LT #4601, United Stares %_ﬂ : u
o

©®LARSON DAVIS

TIE-084-0001 & POA DRYIECN
TEEAATATINAL Page Bal § EMENIL BT Ny )
la
Cavtiffeste NMumbar 2023003877

1727 afmptor i used with the preampifier.

Callbragion Chack Fraquency: 1000 Hz; Rederenca Sound Pressure Level 114 dB re 20 #Pa

Panodic o wilh Trom |EC $4872-3:2013 1 ANSLASA B1.4-T014Part3,

Pattern approvad fof IEC §1872-1:2013 / ANSUASA 514 11 y completad by

[PTH) 6r 2007-10-09 rafsrance number PTE-1 724034218,

metar Deriodic lests of IEC 61672-3:2013 / ANSIASA §1.4-2014/Part

ANSHASA 51.4-2014/Pan 2, o demonstmate thal the model of sound et meter Rilly contonmes 1o he cliss | specfications in IEC
GET2-1: 2093 1 ANSUASA 51.4-2014/Fzn 1, the migter tmatng nlEC
BIHT21:2013 [ ANSUASA S1.4-2014/Part 1,

Description CalDate  Cal Due Cal Standard
Larscn Duvis CALI01 Resiidluni Infensity Calibruror TR0 2073009 QS0
Hart Scientific 2626-H Temperuisne Probe M21-08-15  2023-05-15 708
L Dty CALI0 Acoustle Calibetor 022-07-21  2023-07-21 anmaT
larson Davis Model 831 202310222 20240222 7182
PCBITIALT 172 inch Prepalanesd Pressore Microphome  202303-06 2024-03-06 DOTIRS
SRS DEIG0 Ulers Low Distostion Cemertor 1027-03-29  J023-03-29 007615
Larsan Daves 1/2" Preamplifier for Model €31 Type | 0220028 20T3-09-2% PCBOOIMTAY

1000 Hz 11401 11380 11420 0,14 Pass

Loaded Circuit Sensitivity

-48.76 -52.44
— K of mensurement result—

Acoustic Signal Tests, C-weighting
Measiured accoeding to IEC B1672-3:2013 12 and ANSI §1.4-2014 Part 3: 12 using a coupler with Unit Under Test

(LJUT) and reference SLM using slow time-weightad sound lovel for compliance to [EC 61672-1:2013 5.5, ANSI 51.4-2014 Pan
1:85

126 . =0.20 -1.20 0.80 0.23 Pass
1060 013 0.00 0,70 o.7o 023 Pass
BODO -3.30 -300 -6.50 =150 .32 Pass

= End of mensurement resalis-

LARSON DAVIS - APCB DIVISION 0

P O ) ®LARSON DAVIS

TI6-6R4-000] o A Fon Division

EAIATION A7 Fage2ald THIOIL $408 B G

enaslunugy

Calibration Certificate

Cartificate Number 2023002738

Customer:

United Amilyst and Engineering Coosultsnt Co Lid
o, 81 Soi Udumuk 41 Sukbmmvit Rowd,
‘Bangchak, Phra Khanowg,

Banghok, 10268, Thalland

Modal Numbor  LxT1 Procedure Number  DO001E384

Serial Number  0DO7313 Technician Jacob Cannan
TestResults  Pass Calibration Date 24 Mar 2023
Callbration Due

foillal Caryion, ;SaManyiahiresd Tomporaturs 262 6 £025°C

Description SoundTrack LxT Class 1 Humielity 483 HRH +2.0%RH
Clasa 1 Sound Level Matar Static Pressure BEY kPa  +013kPa
Firmware Revision, 2.404
Evaluation Method Tosted with: Data reporfed in dB re 20 uPa.
PCBE 377802, &N 345818
Lamon Davis CALZ91. SN 0108
Lerson Davis PRMLxT1, S/N 077648
Larson Davis CAL200. SN 9079
iant o Ma and the follawing standands when combined with

Calibration Cartificate from procedure D0001.8378:

ANS| 51,4-2014 Class |
ANS| B1.4 (R2006) Type 1
ANS| §1.11 (R2008) Class |
ANS| 51.25 (R2007)

ANS| 51.43 (R2007) Type 1

IEC 606512001 Type |
|EC 60804:2000 Type 1
IEC 61252:2002

IEC 81260:2001 Class 1
IEG 616722013 Class 1

IsBuing lab the I muets or axcosds al il an staled I e

[unfess alharatse nooad). | nes hean calrated s 1o the Syatam of Linits (51}
hrowgh the National inatitiis of Standands ond Tashrolgy (NIST). or othor nationnl measurement (nettes, Gnd Meets ths
requirsments of ISCVIEC 170252017,

Tho qualfly system is regiatared 1o 150 90072015,
Thin calibrakion | a direct comperiscn of the unll Lndar test 10 the lisiad ratersnce standards and did not involve any sampling prans i

oomplen. o all ity of wew, tima, gc, Such sllowances wauld be made by
ha custamar a5 nesdod,

™ " L GUM) A

‘coverage fector of approdmately 2 sigma (k=) has been applied (o the standard o exp aEpar at
‘spprosimately 8% cordence leval

This repart may not be reprocuced, sxcapd In full, sniass for of an b I cstained In wriling

fram [ha organzation saung this repert.

Corraclion deta from Lerson Devie LT Manual for SoundTrack LxT & SoundExper L, [770.01 Rev 0 Supporting Firmware Varsion
4.0.5, 2018-08-10

Far 144" miorophones. the Larson Davis ADPOE4 147 o 1/F" adaptor s ussd with tha calibrators and the Lamon Daes ADPMI 104" 1o
LARSON DAVIS —A PCBE DIVISION

i o A %%_g ®LARSON DAVIS
T16-684-0001 o AFCE DIVIICN

HOIMTIALT Page Lafd D00 R806 R G

tenaslumugy

Cartificate Number 2023003077

Self-generated Noise

Aewelhiled Lo%-]

~ End of Repors--

Sigmatory.

LARSON DANTS ~ A PCB DIVISION

681 West 820 Narh ‘LAHSDN DAvls

g a 4
T16-584-0001 \Eg ;;,!; a A FCB DIVESION

FProve, UT 84601, United State
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tenaslumuny



Cartifiente Mumbar 2623003662

Calibration Certificate

Cartificate Numbar 2023002738
Customar:
Unbted Anslyst and Engineering Consultsnt Co Lid o y
Mo, 81 Soi Udonsuk 41 Soklomvit Rend, T ClDew ~ Callipe Cul Srsmmetits)
Hangehal, Phrn Khaaong, Hant Scieaniflc 2626-H Tempesaruro Probe 20210825 20330525 [
Dangkok, 10160, ThaBind SRS DISI60 Utirn Low Tortios Generalor MITIIG 20331239 0ot 1%
Modal Number  LiT? Procedure Number  DODD1.BI7TE
o007 Technician Jacob Cannon
Tast Rasuits Pass Caltbration Date 23 Mar 2023
Calibration Due
Meiéial Congftin  As Mamifdchusd Tamparaturs 2366 'C +025°C
Deseription SotndTrack LxT Claga 1 Humidity 483 HRH +2.0%RH
Class 1 Saund Lavel Mater Static Prassure 8588 kP +0.13kPa
Firmware Revision: 2404
Evaluation Mathod Testad slactrically using Larson Davis PRMLT1 SN 077648 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reparied in 8B re 20 yPa assuming a microphone sensitivity of 50.0
P,
mnd tha following whan with
Calibration mmum procedurs DOODT.B384:
|EC BDB51:2001 Type 1 ANSI 51,4-2014 Class 1
IEC G0804:2000 Typa 1 ANSI §1.4 (R2006) Typa 1
IEC 61252:2002 ANS1 51,25 |R2007)
IEC B1672:2013 Class 1 ANSE 51,43 (R2007} Type 1
|EC 51260:2001 Class 1 ANSIS1.11 (R2000) Class 1
kauing Iat [ describad il PP TR stated in the referenced procedurs
e “_'L traceablo 1o the systom of Units (5]
oy (NIST), wwwndmimmmmlm and mets e
mmmdmﬂfﬂi%mi? Mummum.tm he within Y
acopa of sceroditation.
The quality system is registered (o 150 9001 2015,
Thie calibration |o a direct compaiaon of the wnit Lndar test to the & od h
comgets, No allowance s bean made far the iretabiily of due bo s, Sme, st h all wisiikl be mace by
fhe custamer as needed,
wih the IS0 Guide o of ity in (BUML A
mqehshdwwyzm(hﬂ;mhmthhm ity I Express e espe y ot
appraximatoly 8% confidonog level.
This raport may nat be epraduced, sxcent in full, unkess parmi for the: 4 d absiract is abbaned in wriling
drom fha organizabion Issung this ropare,
Gorraation dals from Lan LaT Manun for LaT 8 Lt 177004 ey © Supporing Firmmware Yarsion
4,05, 20190510
Cedibration Chack Fraquency: 1000 Hz: Reference Scund Preasure Level: 194 085 ra 20 4Pa
LARSON DAVIS - A PCB DHVISION @‘\ - . LARSON DANTS ~ A PCB DIVESION o - '
1681 West B20 Nork ) L6R1 West B20 Narth = )
Prove, UT #4601, Usited Sates. — LARSDN DA"IS Prove, UT 84601, United Sues LARSU" Dnv.s
7166540001 o A paB DIARON T16-684-0001 o g APREDRISION
HILLITIAMTE Page | of & R R £ VRTINS Pape 2of i THIKIE ASAT B )
la la
Cartificate Nivmbar 2023003662 Cariificate Number 2023003062
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
4 i | &0 i
[:] 1 | | e
') ! | a0 Ty .~
1 { Ly
o — 24 E s LY |
o | : S
oo B B . 5 ol g ‘E“ LG T )
i [ i | o
" Lng
o4 1-~-.\ ey
i D e o0
1.8 .E 0
10 - -an non ne a0 s i 1me el wp
1 " 100 1000 10000 100000 Leve! Injected [48]
Fregquency [Hz]
m o Ly LITH e Ly LTI
) — il — Limit
e N i iy | g 0 1EG G672-3:2013 10 and ANSI 51, mummsfammmﬁcaum1ms

EBWWNWBZ]ECMWW ANS| E1,4 [R2008] 6.9, ANG| 51.4-2014 Par 1 5.6, ANS| B1.43 (200

Elerirical sgnal 1eat of frequency weighting performed acoording o [EC 61672-3:2013 13 and ANSI 51.4-2014 Part 3 13 for compiance 10
i 683 5

38.00 055 0.7 oTo 016 Pass
3700 0.48 -0y 0.7 o6 Pass.
3800 Das 070 oro 016 Pass
3000 o3 =0.70 oro 018 Pass
40.00 028 -0.71a oo 048 Pass
41.00 016 =07 070 oAg Pass
42.00 015 <070 oo A6 Pass
43.00 040 -0.ro oo Aar Pass
44.00 0.06 =070 070 T Pazs
45.00 nona -nrn nro 018 Pass
45,00 0.03 070 o.ra 018 Pass
47.00 0.03 0.0 oro LRL Pass
48.00 0.00 0.0 oo 018 Pass
48.00 0.00 -0.70 070 0.16 Pass
54.00 002 470 070 (81 Pass
58.00 0,04 470 T 0.18 Pass
64.00 -0.04 470 o 016 Pass
66,00 -0.04 .70 o 018 Pasa
74,00 004 470 070 018 Pass
78.00 <008 .70 0.70 0.16 Pass
8400 0o 070 L] (111 Pass
.00 004 -0.70 070 018 Pasa
84,00 004 070 (5] 016 Pass
88,00 oo 470 070 0.15 Pass
104,00 0.0z 0.70 oo 015 Pass
108,00 oo 0.70 070 015 Pass
114,00 0.00 £0.70 oT0 0.15 Pass
118,00 0.00 070 070 015 Pass
124.00 om -0.70 070 o015 Pass
125.00 000 070 (1] 015 Pass
13400 o.0o .70 oo 015 Pass
136.00 om 070 oo 015 Pass
137.00 0,00 -0.70 .70 015 Pass
135.00 o000 .70 o7o 01§ Pass
135.00 0.00 0,70 oro 018 Pass
— End ol measurement resmbse—
LAREON DAVTS — A PCH DTVISION = - ‘ L AREDN DAVIE - A PCH DIVISION = =
1581 Wist §20 Morik S A H681 West K20 North = )
Prove, UT 84601, Unlled States e % I-AHSDN DA"_IS Prowvo, T §4601, United Siates % .I-AHSDN ans
T 0001 o 5 ¥ A PCE DIVISION 7166840001 T " A PCB DVISION
AT M Pope 3o § R BANT Ry G AT T4 Pape daf RN}, BAITT M

enaslunugy tenaslumuny



Cartificate Number 2023003662
Peak Rise Time

Paak rlse $me performad me!c B0BS1;2001 ﬂ‘.l-!ﬂ 51.4:1581 (R2006] 8.4.4

137.85 Megalive Puiss 12642 13265 Pass
Poalive Pulse 13512 133,64 13564 015 Fass
30 Nagative Pulse 134,19 153,65 13588 0,48 Pass
Puositive Pulss 134.18 13364 135,64 015 Pass
= End af messwroment resuliv—
Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
R2005) 8.4.2

Pass
Pasa
Pass
Pass
Pass
Pass
116,85 a 014 £0.50 0161 Pass
5 -3 +1.00 015 Pass
10 0,02 £1.50 0.15¢ Pass
106,85 3 016 +0.50 015% Pass
] <013 +1.00 015¢ Pass
10 0.6 +1.50 045 ¢ Pass
— Entt of messurement revabiy—
Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit

136,85 3 ovLo £0.50 D6

PM
g avLnD +1.00 D5 Pass
10 ovLD £1.50 0154 Pass
126,85 3 <013 40,50 (1K1 4 Pass.
] 018 +1.00 [REES Pass
0 avLo 2150 0.45% Pass
116.85 3 =014 2050 0151 Pass
5 012 £1.00 0154 Pass
10 0.0a £1.50 D5 Pass
106.85 3 0415 +0.50 0153 Pass
5 042 £1.00 0154 Pass
10 -0.28 £ 1,50 [RLES Pass
= End of meayarement resubii—
LARSON DAVIS - A PCB DIVISION o - .
1681 West 820 North. B
Pravo, UT 54601, United Seates ' LARSD" DAms
T16-654-0001 T e APOB DNREIDN
HOL1-THT AN 26 Page Sof 8 0001 4T Rew G
'
enaslunugy
Cartificate Numbar 2023003883
1/3-Octave Self-Generated Noise
# s =
™
£
=

Moanured Loval (48]

LARSON DAVIS - A PCB DIVISION
1681 West 820 Nesth.
Prova, UT #4601, United Sutes

v =

©®LARSON DAVIS

A POR DNVISNON

LTI 2 Page 7ol 8 MR IMOT R

enaslunugy

Broadband Noise Floor

Sa-goramated noise measired sccording o |EC 61672-3:2013 11,2 and ANSI 51.4-2014 Pari 3: 11.2

Noisa Flooe 2687 ) 36.00 Pass
Cwalght Nalse Floar 26,58 35.00 Pass
Z-waight Naies Floar 3249 38,00 Pasa

— Emil of mensurement resulis—
Total Harmonic Distortion

LARSON DAVIS - A PCB DIVISION
1681 Weg §20 Nonth

. £ )
TLé-GRA-D00] %.% %

®ARSON DAVIS

A PCB DIVISION

Provn, UT 84601, United Swies

FUSELL [TETETY Page 6 ol 8 DO BT Res ©

tenaslumugy

= End of Report—

I 'ATEON DAVIS — A PCB DIVISION
1681 West 520 Narth
Traowa, UTT RE001, Unitesd Seates

%% =
T16-684-0001 %

HR-DTIRIDE Page BofE 0004 8417 Rev [

® ARSON DAVIS
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LTI

CertNo.: 23CH280
Page.: 1of3

Certificate of Calibration

Cart.No.:
Page.: 2of3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serlal No, 1D No. Cert. No. Due Data
1) Document Process Callbrator 54030048 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4882054 110RCO44 2211308 27 Ot 2023

This cerification is lraceable o the International Systern of Unit maintained at:-
- Traceable lo Nalional Institute of Matrology (Thailand), NIMT

2. Cerlified Raf; ! i :The ol results are 1o Si through CPA chem Ltd,,
ANSIASQ Natlonal Accreditalion Board, Accreditad Mo, AR-1835

23CHz80

Equipment : pH Meter

Manufacturer : Hariba

Maodel : LAQUA-PHZ10

Serial No, ; HAQADODS

D Mo. : UAE.EFM.CO4ZEE3(EFM, pH. 04/63)

Condition As-Received: Used lem

Recelved Date : 27 February 2023

Calibration Date : a1 March 2023

Refarence ! 2302-0942WSC-3

Submitted by United Analyst and Enginesring Consultant Co, Lid.
3 Sai Udamsuk 41, Sukhumvil Road,
Bangehak, Phrakhanong, Bangkok 10260

Amblent Temperature : {25 2+ 25) "G

Relative Humidity : (B0 £ 15) %

Calibration Procedure :

Calibrated by :

Approved by ©

i-/]Malee Butkruea
{ ) Saithip Meangmai

| }Warakomn Larngagirakul

Issue Date :

The Uneertalnties are foe a

In - house method

< CP-CHS by direct measurement with standard
voltage calibrator and direot measurement with
certified reference material (CRM)

- CP-CHE& by comparison with standard thermometer

Warakom Lerngagtrakul

Tk

Approved Signatory

7 March 2023

I tely 95%

wnaslualuay

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem B26588 09 July 2024
pH 6.987 CPA chem B2E589 08 July 2023
pH 10.010 CPA cham BE3B35 28 Dec 2023
3. This cerlificats is valid only to the item calibrated on dete and placa of calibratian,
Calibratiocn Results
Funetion : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)
Nominal Standard Unecertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
| il Input
v
pH ™y v oH LamYy x
pH Meter 4.00 177.48 1774 4.0 0.058 2.00
SN HADADODS 7.00 0.00 a4 7.00 0.058 2.00
7.00 £.00 a1 7.00 0.058 2.00
10.00 -AT7 .48 TRz 10.01 0.058 2.00
'
enaslumugy

CORPORATI

SIAMPATTANAKARN ROAD SO0 15,5

TEL -2717-3000 FAX. 0-2715-0484

Certificate of Testing

a 1150710

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

ANLUANG, SUANLUANG BANGKOK 10250

Cert.No.: 23TW47
Page.: 1of 2

A 005172
CertNo.: 23CH280
Page.: Jeld
Callbration Resuits
Function : pH Measuremeant
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Soluti I Readi pH factor
(mV) (£) k
pH Electrode 4.008 4.01 166.2 0.0085 2085
SN, 992HOG85 6987 6.99 4.2 0.011 2.00
B.987 6.59 .0 oo 200
10.010 10.01 -163.2 0.0085 2.00
Function : Temperature Measurement
{*} Without adjustment
This equipment was connected with Temperature Probe;
- Mode! 8652
- Serlal No. H92H03BS
Dimension of probe;
= Length ! 110 mm.
= Diamater : 18 mm,
= ion Depth - 100 i,
Calibration Standard uuc* Eiici Uncertainty of | Coverage
Paint Temperature Reading measuremant factor
(=c) ("¢ {c) (*c) (x°c) k
250 25,001 251 0.099 013 2.00
30,0 30.001 309 0.089 013 200
35.0 35.002 351 0.098 013 2.00
Remark ; - UUC® = Unit Under Calibration
The reparted uncertainty of measurement was based on a L ltiplied by a i
factor k, providing a level of confidence of approximataly 85 %
-olo-
Mgl .
'
enaslunugy

a 1150708

Equipment ; DO Meter

Manufacturar | Horiba

Model : LAQUA-DO210

Sarial No. : HESMDDZE

1D Ne. : UAE.EFM.013/2563 (EFM.DO.02/63)

Received Dato

27 February 2023

Test Date 28 February 2023
Refarence : 2302-0944WEC-1
Submitted by : United Analyst and Engineering Consuliant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Prrakhanong, Bangkok 10260
La y Conditi T { (285+5)"C
Humidity (50 = 20) %
Test Procedure : In - house methed : CP-CHS
by Ci is with Azide Method
Tested by : Walalak Sirithean
Approved by : E!hhl. .
Approved Signatory
G/J Malee Butkruea
{ ) Saithip Meangmai
{ )Warakomn Lamgagirakl
Issue Date : 2 March 2023
[
tenaslumuny

B 0308928



Cert.No.: 23Tw47
Page.: 2of 2

Condition of this result of calibration

1. Reference Standard Instrumants
This cerfification is traceabls to the Infemational System of Unit through the reference standards

y of ial G ion Center, Technalogy Pr iation (Thailand-Japan).
Instruments Serial No. 1D No., Certificate No. Due Date
1) Buratta - 130BU1D 21051389 25 Mar 2023
2) Balance 1126143764 140RCO04 22MMS50 20 Sep 2023
2, Standard Material :-
Material Manufacturer Lot.No. Assay
Sedium Thiosulfate pentahydrate Merck AMATEIZNE 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: AKIGO0S0

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgil} (mg/L}
812 812 0.oceg

This report was certified only for the instrumant we testad It is aflowable to use for study
the systam efficiency, The envirenmantal impact confrol and present fo organization it may concerned
intand to use for advertising and referral purposa is prohibited. This repart may not be reproduced
other in full without written approval of the labaratory

-olo-
enaslupugy
a 1150779
Equipment : DO Meter with Sensor Cert. No.: 23LM30
Condition As-Received :  Used ltern Page.: 20f 2

Reference : 2302-0844WSC-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO1 according to comparisan with
Piatinum i Th { IPRT ) inte Temperature Bath

The temperature scale used was basad on ITS-80,

Condition of this rasult of calibration

1. Reference standard instrument:-

Instrument Modal Serial No. Cert. No Due Date
1) Digital Thermometar 15024 ATBE43 23124 04 Jan 2024

2. This certificate is valid anly to the Item calibrated on date and place of calibration.
3. This cerfification I traceable to the Intemational System of Unit
Result of Calibration :- {*) Without Adjustment

Function : Temperature measurament,
This i Was d with P sensor, S/N.: SKBGO0GD
Calibrati I & uue Coverage
Point Depth Temperature Reading Errer tneneainty Fu!::
<} {mm ) ey (c) (el (2C) k

25.0 &0 24.996 25.0 0.004 0.18 2.00
30.0 60 30.006 30.0 -0.006 0.18 2,00
35.0 B0 34.998 350 0.002 0,16 2.00

UUC* @ Unit Under Calibration

The reported uncertainty of measuremant was based on a standard uncertainty multipled by 2
coverage factor &, providing a level of confidence of approximately 95 %,

-ollo-

Wl .

enaslunugy
a 1151552

ECHNOLOGY PROMOTION ASSOCIATION (TH ANI:JAPAN)
ERYICES 3 EQUIFMENT CALITRATION AND 1 RVICES
S3414 PATTANAKARN ROAL S0 15, SUANLLIANG LANKCE BANGECH 11280

TEL, (LT A0 FAX.

WRCTHLTIE IS
L] CALIBNATION 5048

Cert. No,: 2Z3LM30

Page: 10of2
Certificate of Calibration
Equipment - DO Metar with Sensor
Manufacturer * Horiba
Measl ; LAQUA-DOZ10
Serial No. : HESMOOZE
1D No. UAE EFM,013/2563 (EFM.DO.02/B3)
Submitted by : United Analyst and Engineering Consultant Co. Ltd.

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

Location © TPA On Site Calibration Laboratory
Racalved Order 27 Fabruary 2023

Calitrated Dats - 3 March 2023

Ambiant Temperature (26210 )°C

Relative Humidity : (50+30) %

AC Line Voltage : (22022 )V

Callorated by : Kunechit Prompral

Appraved by M

Appraved Signatory
{ JPomlhigpa Tameyakul
[ ) Malee Butkrusa
{ ) Suwit Imjai

Issue Date B March 2023

The Uneertuinties are for u ol apy Iy 95%

tenaslumugy
A 0051784

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI TS, SUANLUANG, SUANLUANG RANGKOK [0250 'NSC.TISI-TiS170K

TEL.0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 23CH430
Page.: 10f 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer ; Horiba

Model : LAQUA-EC210

Serial No. : HC9L0015

ID No. : UAE EFM.010/2563(EFM.SCT.04/63)

Condition As-Received: Used tem

Received Date : 28 March 2023

Calibration Date : 29 March 2023

Reference : 2303-0999WSC-4

Submitted by : Uniled Analyst and Engineering Consultant Co,,Ltd.

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

Ambient Temperature : (25 £ 25) C
Relative Humidity : (50 = 15) %
Calibration Procedure: In -house method

- CP-CHS by direct measurement
with certified reference material (CRM)
- CP-CHB8 by comparison wilh slandard thermometer

Calibrated by : Walalak Sirithean
Approved by : mﬁ[’u :

/ Approved Signatory
{7)Malee Butkruea

() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 31 March 2023

The Uncertainties are for a confidence probability of approximately 95%

ten

This cortificate may o be reproduced other than in full, except with the prior

Approval of the head of Corporate Services 3 : Equipment Calibration and Te:

wenansleauny



Cert.No.: 23CH430

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. D No. Certificate No. Due date
1) Thermometer 9549224  130RC0O03 221484 17 Apr 2023
2) Ref. Std.Thermometer 4982054 110RC044 2211306 27 Qct 2023

This certification is traceable to the Inlernational System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials .-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|

through CPA chem Ltd., ANSI-ASQ Naticnal Accreditation Board, Accredited No, AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 puSfem CPA Chem 826595 09 July 2023
12.880 mSicm CPA Chem 823329 20 June 2023
- Control Conductivity calibration selution temperature by Water bath (25:0.1) 0C:
3. This certificate is valid only 1o the item calibrated on date and place of calibration.
Calibration results
Function : Conductivity Measurement
(*) After Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 9B9F0277
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC" Reading UUC* Reading of M. factor
(£) k
1413.0 pSicm 1384 uSicm 1413 pSfem 9.2 uStem 2.00
12.880 mS/cm 12.38 mE/cm 1272 mSiem 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

Wad, -

ienaadlaimaunu

)

Cert.No.: 23CH430
Page.: 3 of 3

Calibration_Results

Func : Temperature Measurement

(*) Without adjustment

This equipment was connected with Temperature Probe;

- Model : 9383
- Serial No 9BIFO277
Dimension of probe;

- Length : 110 mm

-~ Diameter : 16 mm

- Immersion Depth : 100 mm

Calibration Standard uuct Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
° a

(‘c) (c) t'c) ey (£7c) K
250 25.001 250 -0.001 0.13 2.00
30.0 29.999 300 0.001 0.13 2.00
35.0 34.989 35.0 0.001 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-

Makue
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UHUN1IATIVINAUNINEIRRDN

Tasansuantlnsidey wrasmunanay wiad PTTEPL §andnuasugy : KS1

U5zl wel. 2566

518n151UUTesFRUWIBU /MIudaU nsasllananusednvieslfiinsiasient dmiudmsiziaunindawindon

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
inseslananyszdviesfiRnisieneiguaineinia
1 |Analytical Balance Huavee3u (TSP) Mettler-Toledo AB204-S / Technology Promotion Association 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) Huageesifvuatiesnimiewintu 10 luaseu (PM10) 1128312528 (Thailand-Japan)
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Technology Promotion Association 23MM332 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) B108115858 (Thailand-Japan)
inasiiondnUszsnkesufifnisiinsziamuamin/du
3 |Fluorescence Wnsideulalnsarsuou (TPH) Perkin Elmer LS55/ Perkin Elmer Ltd. FLR1001/2023 21 Feb 23 20 Feb 24 -
Spectrophotometer 81440
4 |pH Meter audunsa-ang (pH) Mettler-Toledo SevenCompact S220/ National Food Institute, 2303560-001-01 26 Jun 23 24 Jun 24 -
Qmwn‘]ﬁ&] (Water Temperature) C113432421 Ministry of Industry, Thailand
5 |Conductivity Meter anushlnddn (EQ) SI Analytics Lab955 / DKSH (Thailand) Ltd. C24230059 16 Mar 23 14 Mar 24 -
ANLAN (Salinity) 16300356
6 |Analytical Balance ﬂJadLL%dLL%luaaﬂﬁgﬂwum (TSS) Mettler-Toledo XSR205DU / Technology Promotion Association 23MM112 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) yaudsavanetiemun (TDS) C009071872 (Thailand-Japan)
7 |Analytical Balance Mettler-Toledo XSR205DU / Technology Promotion Association 23MM113 26 Apr 23 24 Apr 24 -
(Readability 0.01 mg) (210685394 (Thailand-Japan)
8 |Hot Air Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 23 9 Oct 24 -
B216.1666 Ministry of Industry, Thailand
9 [Hot Air Oven Mernmert UF55/ Technology Promotion Association 23TM373 11 Apr 23 9 Apr 24 -
B212.0411 (Thailand-Japan)
10 |Hot Air Oven Memmert UF55 / Thermology Co., Ltd. 23/2801 19 Jul 23 17 Jul 24 -
B222.2772
11 |BOD Incubator aaﬂ%muasmmﬁw (DO) Arco UCa-1320 / Technology Promotion Association 23TM249 15 Feb 23 14 Feb 24 -
Ulef (BOD) (UAE.WAQ.015/2561) (Thailand-Japan)
12 |DO Meter YSI 5100/ Harikul Science HSU012C 1 Mar 23 28 Feb 24 -
11B101863
13 |Atomic Absorption a1y (As) LARLile (Cd) ImLﬁawﬁwum (Total Cr) Agilent System ID:G8432A Thailand Institute of Scientific and MTC. ACL. No. 2 Feb 23 1 Feb 24 -
Spectrophotometer (AAS) Az (Pb) Uiamﬂy’wm (Total Hg) fintAia (Ni) Technologies AA240FS / Technological Research(TISTR) 387/66
Faudey (Se) wuiFey (Ba) noaund (Cu) MY13160001

U3tm gludia weuundad weus 1Budiileds roudaunui rin

WeosUfuRn1siaseinnsgu ISO/IEC 17025

Certificate Page 1/4


../Balance/BL2023/23 0407 Balance 1128312528 Cer No 23MM331.pdf
../Balance/BL2023/23 0407 Balance B108115858 Cer No 23MM332.pdf
../Fluorescence Spectrometer/23 0202 Fluorescence Spectrometer_Perkin_LS55 FLR1001_2023 (P).pdf
../pH&ISE meter/23 0626 pH meter Mettler toledo seven Compact S220 C113432421 Cer No 2303560-001-01.pdf
../Conductivity Meter/23 0316 Conductivity meter  SI Analytics Lab955 C24230059.pdf
../Balance/BL2023/23 0426  Balance C009071872 Cer No 22MM112.pdf
../Balance/BL2023/23 0426  Balance C210685394 Cer No 22MM113.pdf
../Hot air oven/Cert. Oven 2023/23 1011 Hot air oven memmert UF55 B216.1666 Cer no 2400141-001-01.pdf
../Hot air oven/Cert. Oven 2023/23 0411 Hot Air Oven_UF55_Cer No 23TM373 (P).pdf
../Hot air oven/Cert. Oven 2023/23 0719 Hot Air Oven_UF55_Cer No 23_2801 (P).pdf
../BOD Incubator/BOD Inc.2023/23 0215 BOD Incubator_Arco_UC4-1320 Cer No 23TM249 (P).pdf
../DO Meter_Lab/23 0301 DO Meter YSI5100 11B101863 HSU012C Test.pdf
../AAS,ICP/AAS,ICP 2023/23 0202 AAS_AligentAA240FS MY13160001Cer No MTC ACL NO 387_66 (P).pdf
../AAS,ICP/AAS,ICP 2023/23 0202 AAS_AligentAA240FS MY13160001Cer No MTC ACL NO 387_66 (P).pdf

UHUN1IATIVINAUNINEIRRDN

Tasansuantlnsidey wrasmunanay wiad PTTEPL §andnuasugy : KS1

U5zl wel. 2566

518n151UUTesFRUWIBU /MIudaU nsasllananusednvieslfiinsiasient dmiudmsiziaunindawindon

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
iasfiondnuszdiasufiRnsinmsiguamin/Ay
14 |Atomic Absorption &inzd (Zn) Wian (Fe) wazuuaniila (Mn) Perkin Elmer PinAAcle 900F / Perkin Elmer Co.,Ltd. PM Service No. 26 Jun 23 24 Jun 24 -
Spectrophotometer (AAS) Iasidlognazinaud (Cré+) PFBS20031902 WO-02273773
15 |Inductively Coupled Plasma Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 11 Nov 24 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
16 |Gas Chromatrography - BTEX Agilent System ID: CN17100005 Agilent Technologies (Thailand) Certificate of 24 Apr 23 23 Apr 24 -
Mass Spectrometer (GC-MS) Technologies ntovu 9000 (G3950A) / CN17100004 Co.,Ltd. System Qualification
5977B MSD (G7077B) / US1715M030 GSMS-0Q
17 |Gas Chromatrography - Agilent System ID: US2009M037 Agilent Technologies (Thailand) Preventive 14 Jun 23 12 Jun 24 -
Mass Spectrometer (GC-MS) Technologies 8890 (G3542A) / CN1945A066 Co.,Ltd. Maintenance
59778 / US2009M037 Checklist
18 |Incubator Hmealravesunuaiiisy (FCB) Memmert IPP 260 / Technology Promotion Association 23TM378 12 Apr 23 10 Apr 24 -
V615.0187 (Thailand-Japan)
19 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM194 15 Feb 23 14 Feb 24 -
L416.0612 (Thailand-Japan)
20 |Auto Clave ALP CL-40L / National Food Institute, 2304203-001-01 10 Aug 23 8 Aug 24 -
807298 Ministry of Industry, Thailand
21 |Analytical Balance Mettler-Toledo MS603S / Technology Promotion Association 23MM150 7 Apr 23 5 Apr 24 -
B0O07010311 (Thailand-Japan)

Due Date of Calibration*

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

U3tm gludia weuundad weus 1Budiileds roudaunui rin

WeosUfuRn1siaseinnsgu ISO/IEC 17025

Certificate Page 2/4


../AAS,ICP/AAS,ICP 2023/23 0626 AAS PFBS20031902 Cer PM Service No WO-01942593.pdf
../AAS,ICP/AAS,ICP 2023/23 0626 AAS PFBS20031902 Cer PM Service No WO-01942593.pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../AAS,ICP/AAS,ICP 2023/23 1113 ICP-OES Agilent G8015A_MY1803001 PM Checklist (P).pdf
../GC,GCMS/GC2566(2023)/23 0424#GCMS Agilent_Intuvo 9000_CN17100005_UAE.TOX.044_2562 
../GC,GCMS/GC2566(2023)/23 0424#GCMS Agilent_Intuvo 9000_CN17100005_UAE.TOX.044_2562 
../GC,GCMS/GC2566(2023)/23 0424#GCMS Agilent_Intuvo 9000_CN17100005_UAE.TOX.044_2562 
../GC,GCMS/GC2566(2023)/23 0614 GCMS Agilent US2009M037 8890 G3542A GCMS_PM.pdf
../GC,GCMS/GC2566(2023)/23 0614 GCMS Agilent US2009M037 8890 G3542A GCMS_PM.pdf
../GC,GCMS/GC2566(2023)/23 0614 GCMS Agilent US2009M037 8890 G3542A GCMS_PM.pdf
../Microbiology/Incubator_Microbiology/Incubator 2023/23 0412 Incubator_Memmert_IP260_V615.0187 23TM378(P).pdf

TECHNOLOGY PROMOTION ASSOCIATION (THAI
CORMORA RVIC EQUIPMENT CALIBRAT
ATTANABARN ROAD 501 18,

TEL

S3a

BECTRI-TILTIE
CALIBRATION o108

Cert.No.: 23MM331
Page.: 103

Certificate of Calibration

Equipment : Etactronic Balanca

Manufacturer : Mettler Toledo

Model : ABZ04-5

Serial No. : 1126312628

1D Ne. : UAE AIR.D1902550

Submitted by : United Analyst and Enginearing Consultant Co. Lid.

3 Sai Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Balance Room 2
Received order ; 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature ; 15°Clo 40 C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjal

Approved by ©

Approved Signatory
() Pomthippa Tameyakul
[/] Malee Butkruea

lssue Date : 10 April 2023

The Uncertainties are for o confidence probability of spproximately 95%

Equipmant : Etectronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration 3 3
2. Effect of off center loading : 1o
A mass of 100 g was placed to various position on the pan 2 AN B et
The waighing machine reading arar obtained is given in tha table Frirt Fierd i)
Maximum difference between
Position 1 Position 2 Paosition 3 Position 4 Position 5§ off-center and central loading
{g) (g} (g) (§:3] (g} (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0008 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} tg) (g) (£mg) (k)
Unioad 0.0000 0.0000 0.15 213
04 0.0999 +0.0001 015 213
1 0.9999 +0.0001 0.15 218
5 4.959% +0.0001 015 213
10 9.9909 +0.0001 0.15 21
20 20.0000 0.0000 0.15 211
50 50.0000 0.0000 0.16 2,06
70 65,2099 +0.00M 018 204
100 99.9020 *0.0001 o.1g 203
150 150.0003 -0.0003 0.20 200
200 2000005 -0.0005 0.2 2.00
The reportad uncertainty of measurement was based on a d L y lied by a I¢!

factor k , providing a level of confidenca of spproximately 95 %,

-olo-

tenaslamuigs.

Equipment : Elactronic Balance Cert.No.: 23MM331
Condition As-Received :  Used llem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using in-h ibrath CP-0B01 g lo direct

measurement method against standard waight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serial No. D Mo, Test raport No. Due date
1) Standard Weight Sel (E2) 15884 24053 TORCOOT7 Mp-0010-22 20 Jan 2024

2. This cerfificate is valid only fo the ftem calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction,
5. This centification is traceable to the International System of Unit,

Result of calibration () Without Ad) (") After by Intemal Calibration
Range capacity : 0 g w 220 g Resolution  0.0001 (]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Cormrection Uncertainty Factor
(g) () (o) {£mag) (k)
100 99.9999 +0.0:001 0.19 2.08
200 200.0001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

53412 PATTANAKARN ROAD S
TEL. 0-2717

wnmslunniigh-

MBETHEL TR0
CALIBRATION 3003

Cert.No.: 23MM33Z
Page.: 10l3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

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

Calibrated by :
Approved by

{ ) Pornthippa Tameyakul
{/ I+ Malee Butkrsea

Issue Date :

Electronic Balance

Medtler Toledo

AB204-5 FACT

B108115658

LIAE AIR.D16/2555

United Analyst and Engineering Consultant Cao. Lid.
3 Soi Udomsuk 41, Sukhumyil Road,

Bangchak, Phrakhanong,

Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15°Cio40C
30% 10 60 %

Suwit lmjai

Approved Signatary

10 April 2023

Approval of tha head of Corpoaie Seev

uipment Calibratio




Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Recelved :  Used ltem Page: 2 of 3
Reference : 2304-00150C-2
Procedure used :-

Calibration were conducted using In-house calibration procedure CP-0B01 according to direct
measurement method against standard weight,
Condition of this result of calibration
1. Reference standard Instruments:-

Instruments Modsl Serial No. 1D No. Test report No, Due date
1) Standard Weight Sat (E2) 15884 24053 TORCHO? MM-0010-22 20 Jan 2024

2, This cerificate Is valid only to the itam calibrated on date and place of calibration,
3. This result of calibration was made on requested at the point spacified by customar,
4. This certificate is nat certified for any commercial transaction,

5, This cartification is traceable to the Intermnational System of Unit,

Result of callbration | ) Without Adjustment  { * ) After Adj by Intermal Callbrat
Range capacity : O g o 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (@) (a) (£mg) (k]
100 100.0002 -0.0002 021 2.06
200 200.0003 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00009
200 0.00007

wenmslamuan.,
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PerkinEimer’
Far the Better
LS 45/50B/55 - Preventive Maintenace report
Company Name: United analyst and Engineering Consultant Co.,Ltd.
Address: 3 Soi Udomsuk 41, Sukumvit Road, Phrakhanong, Bangkok 10260
User Name : K. Primpun WO Number: WO0-01624974
Telephone Number : 02-763-2828 Certificate Number : FLR1001-2023
custEomgr Sup.port Tanongsak P.M. Number lof I
ngineer :
PM Performed: Next PM Due Date: 2 Feb-2024
(DD-MMM-YYYY) 2-Feb-2023 (DD-MMM-YYYY) ¢
Scope

The purpose of this PM is to ensure the continued of the
by inspecting and replacing any worn or damaged parts. This service should only be performed by a trained
representative of PerkinElmer.

General Instructions:

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

starting thePM. Always check with the customer before making any changes that may affect the customer’s analysis

should be signed by an i i and customer rep! ive and left with the customer. Update the

PM sticker and instrument logbook as required.

Copyright Information

Thls documen( contains proprietary information that is protected by copyright. All rights are reserved. No part of this
may be inany form or translated into any language without the prior, written

permission of PerkinElmer, Inc. Copyright © 2009 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this documenl «even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of F Inc. All other and registered

not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind with
regard to this document, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. PerkinElmer shall not be liable for incidental or consequential damages in connection with the
furnishing or use of this document.

mnms‘laimquagel

Equipment : Electronic Balance Cert.No.: 2AMM332
Condition As-Received :  Usead ltam Page: 3 of 3
Reference : 2304-00150C-2

Resuit of calibration

2, Effect of off center loading

A mass of 100 g was placed fo various position on the pan.
The weighing machine reading error abtzined is given in the table

Maximum difference between

Position 1 Position 2 Pasition 3 Position 4 Position 5 off-center and central loading
(a) {g] ta) (g} (g} (g}
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

g} (g) tal) (tmg) (k)

Unload 00000 0.0000 0.18 27

oA 0.0999 +0,0001 018 2A7

1 0.9938 +0.0002 018 247

5 5.0000 0.0000 018 247

10 100000 0.0000 0.18 2a7

20 20.0000 0.0000 018 215

0 50.0001 00001 019 21

7a 70.0001 -0.0001 0.20 2.07

100 1000002 -0.0002 0.21 2.068

150 150.0004 -0.0004 029 2,00

200 200.0005 -0.0005 0.29 2.00

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

-0lo-

@nmslunuR.
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For the Retter

Component List

CemponentgiSpectid Serial # Version Confi ion Notes
Model
LS55 81440 4.00.03
Parts Lists
Test standard Used
Part Number (if
applicable) Description
C 520-7440 Stanadard Fluorence Intensity Filter
B050 7805 Sealed Water Cell
Additional Tools Required for PM
(e N|_1mber u Description Quantity Serial # Callbetioniiue
applicable) Date (mm/vy)

mnms‘laiﬂwquagez
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Procedure Checklist

Use (V) to check off those steps in the checklist that have been completed.
1. General:

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

Perform general inspection of system for cleanliness.

2. Optical checks and Clean:

Lamp Alignment/Intensity

Sample Compartment and Windows
Mirror and Grating Alignment

Filter Wheel

Cell Holder Alignment

3. Mechanical:

Physical inspection — Please write any comments in the additional comments section.

Grating Drive Mechanism.

Slit Drive Mechanism.

Sample Holder

4. Test:
Emission Wavelength Accuracy.

gth A y Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +J- (nm)
Target Peak # 1 253.7 254.0 +1.0 nm
Target Peak # 2 507.3 507.4 +1.0 nm
Target Peak # 3 626.0 625.8 +1.0 nm
'
wonaslumun,, .
Water Raman Sensitivity
Actual Value
Signal to Noise 288 : 1
Drift 0.03
Stray Light
Actual Value
Stray Light at 290nm 2.64
Stray Light at 300nm 0.77
5. Accessory (where applicable):
O Micro Plate Reader
O Integrating Sphere
O Multi Cell Holder
O Water Jacketed Cell Holder
D B0 s
6. Review:
Review with the customer PM work performed.
Review with the customer routine maintenance procedures.
Discuss recommended customer-supplied materials to have on hand
Attach PM sticker.
O Update Logbook.
'
onanslueun,,, .

')v

Perkin:
x

Excitation Wavelength Accuracy.

A Actual Value Validation Criteria
Accuracy Limit
Target Peak (nm) (nm) +J- (nm)
Target Peak # 1 253.7 253.2 +1.0 nm
Target Peak # 2 365.0 365.4 +1.0 nm
Target Peak # 3 507.3 508.0 +1.0 nm
Emission Slit calibration.
Emission Slit Actual Value Validation Criteria
Accuracy Limit
Target Value (nm) (nm) +J- (nm)
Target Peak # 1 25 263 +0.5nm
Target Peak # 2 5.0 4.75 +0.5nm
Target Peak # 3 10.0 9.99 +1.0/-0.5nm
Excitation Wavelength Repeatability.
Emission Slit Actual Value Validation Criteria
Accuracy Limit
Target Value (nm) (nm) +J- (nm)
Target Peak # 1 25 257 +0.5nm
Target Peak # 2 5.0 5.08 +0.5nm
Target Peak # 3 10.0 9.80 +1.0/-0.5nm
'
onaslunug,,,,

Additional Comments

Additional C: garding the PM

Reference intensity low

Review

The PM checks and if applicable performance tests for LS 45/50B/55 have been
completed.

This LS 45/50B/55 Passes Fails U the PM.

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
’J/ Vi 2-Feb-23
# ,‘7 St (DD-MMN-YYYY)
Authorized Cus‘timer Representative: Date:
s> L’?A‘{ 2-Feb-23
(DD-MMN-YYYY)

wnm's‘laiﬂwquages
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Foundstion for ndusinsl Devslopmert Mastonal Food insttue sl

NEC-TISI-TIS 17025
Food indusmal L

ratary Sevdice Certer CALIBRATION 0081

Calibration Certificate

Certificate No.: 2303560-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Sof Udomsuk 41, Sukhumvit Road,

‘Bangchack, Prakhanong, Bangkok 10260

Fageiof5

Equipment: pH Mater

Manufacturer: Mettler Tolada

Model: Seven Compact S220

Serial No 113432421

1D No.: UAE WAT.009/2564

Order No.: 2303560

Operation No 2303560-001

Date of Receipt: 23 June 2023

Date of Calibration: 26 June 2023

Calibrated by Mr.Warapob Sookiong Approved by /-

Selentist | MrPheraphat Tuanjit | (.ﬁ.,)

Managar, Divislon of Calibration Laboratory

Date of Issus: 27 June 2023 Responsibile for the Technical Management Team

The for o confidenca pr ¥

Trva Certifcate Is msusd b accordance with tha canditcns of accraditaton grantad by the Thal LAboriry AceredEation Seham which has Nesesssd
the meazsrement capaiity o tha laboratory and iis fmcaabilly i recognized national standards and b T uris of MAASUNMGNE rasized 8t the
cal natianal standards labaratory. This cartficats may not be repmduced afhar than in Il axcapt with the prior wiiflan approvst of the
Nasonal Food Insttute.

F-C5-009 Revision: 01 Date: 20-04-65

WisLrEasdaarmUILETn
ALEUEMEAasAIEN SRS INNSSUS M=
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| Develnpmers Nafonal Food msfiute
vice Cerier

Foundiefor for inchair
Foad indusMal Laborator

NSC-TISITIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.: 2A03660-001-01
Equipmant: H Mutar Resolution: CE1gH  © tmy

Mapalacturar:  Mottor Toledo Modl: Saven Campact S220

Sarisd Mo Ci13432421 Types Banch tp

LN UAE WAT DS
Date of Calibration: 28 Junm 2023 Page 20t 5
Loestion: Chemizsl Caliration Lubantoey, Natinai Food instius
Envirarmant Conditon: Amiblent Temporaters: | 243 515 | O Relativo Humidity: | 40 £ 3 ) W
Conditian af Egulpmant: Gaod Conditon

Condition af this Resulls of Calibation

1. Catiseation Method I house mathod | W-CC-002 based on direct moasursment by using sendaed voltags caibrator ad
carsfied minnence materal [CRAM]
2 { Cerifind Peferance Materal
Instramants Sarisl |10 Mo, Manutaciyrer Gamificate Ha, Dus Daie
21 DC Vahage Calbranr 2708007 Fhiss TE2003 14 June 3524
22 Digeal Theermomatar 2ro8007 Flikn CC-850557-01 30 October 2023
23 Thermo-Hygro Mt KFLBTHODAN T PONPE TE 6505565-01 21 Septamber 2023
Sastifiod Redurence Matesial Lat. o, Manufagturer BalN Eapira Datg.
2.4 pH buffer 4008 (Primary pH buflir Selution| ETIE0E Chohem PHZIELS 16 Fabruary 2038
2.5 pH buffer .00 (Stondord pH bufter Bokson) T2 CPAohem PHIOTAS 18 Fabruary 024
2.6 pH buffer 10.01 Pimary pH buffer Sclutian) a7 CPAcham PHZZOLS 18 Fabrusty 2034
2.7 pH buffer 6.868 (Primary pH buffer Sclutian) Ere ol CRAham PH2ITLS T8 Februsry 2035
3 This canification is raceablo o The internaticral Systam of Unit (51 Unk)
39 Ingtnaments Mo 2.1 theaugh MEC-TISHTIS 17025 Luboratory Atcnadition of Cathrason No.0008
3.2 Irstinamaite NO.2.3 #eough NEC-TISHTS 17025 Libortory Atcradition of Calbraton No.DDEY
33 Instruments Mo 2.3 Trough WEC-TIEITS 17025 Laborstory Avcredition of Calbvason No.DOEY
3.4 Cerifed Redorence Material No. 2.4 10 2.6 tracaablo 1o rimany Humad
. banmatar,
‘preparation ond cedifed by CRAchem Lid i accredied 1o IS0 17034
and IBONEC 17025
35 Conilied Reterance Matarial Ro 27 traceable 1o B FefM H-13 LatN 25.05.2022; BIM R HI-16 Lot 02.06.2022;

£ RafN H-13 LotN 25.05.2022; B Riof HI-1E Loth 02.08.2022, the
Staretard Saifian ragaratan and cartifed by CRAChem Lid s
sccreciing 1o IS0 17034 and ISCAEC 17028

4, This cartiScans anly far

5. This feu uTats a5 piace of

23 Juezeza

F-C5-012 Revision: 01 Dates 20-04-65

.
FEamnssUWETL SO0SIHsar LS ez
LI AU S3 SSLETTTS g i
RLEuEMsAaaURENISaas INMesSULS TS -,4”//'_\‘\‘“@
nse  FoLNCETON for neusmal Development Maronal Food Inshhee il

NSC-TISLTIS 17028

‘ood rdusnal Labotstory S Cerver CALIBRATION 0051

Calibration Report

Certificate No.: 230356000101
Equipment: H Matar Resalutian: 001 pH |, 1my

Marutacturar:  Mosar Takda

Sevan Compact 5220

Serisl No.; 113432421 Tpi: Barcch tnp
1D Net UAE WAT D0NV2564
Date of Calibration: 26 Juw 2023 Page Jof §

Calibration Results:

1. Calitaration af pH Meter | Manusl Temperstimn Compermation st 25 °C )}

Nomiral DE ¥ostage Standard Aunrwge cticator Raading Amiaiaity Cowsrage Factor
H Amvy my H [ 2miv ) (£
a a1 414 000 0.58 200
2 205814 5 200 .58 200
+ 177454 177 400 .58 200
& 59150 55 500 [ Z00
7 o001 [] 700 0.58 200
0 58,158 - am [ 200
10 477,401 AT 10.00 .68 200
12 ~286.811 -2 1200 .88 200
14 “4ta118 414 1400 0.58 200

2. Calibwration of pf Metar with Elecirodas | Marual Temgsenture Compansation al 25 °C )

Equipmane: o+ Slacradu Typa:  Combinad Ekctross
Manufacharer:  Matior Toiede Modet:  InLab Expert SroJ5M
SedalWo: 311438 N0 NiA
ax {Thee atpH 4, B 7 and 4 10}
Carllfied Vatun A tadlcator Aadg Pistation Slope (%) Uncertainty Covarage Factor
25 °C (oH) B v (2pH) ")
4008 40 w7 - 10,0074 200
e EEA &80 n 28,35 0.0074 200
1m0t nat ErT) 9520 10085 200
[T 702 3 : 00083 200

3
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Calibration Report

Certificate No.: ZHH60-001-01
Eguipment: Digital Thermometar with RTD (pH Mater)
Resclutian: & e Model.  Seven Compact 5220
Sanal No. C113432421 D Na:  UAEWAT.DOGE8GE
Marufscarer Metter Tofedo
Date of Calibration: 26 Jume 2023 Pagedaf 5

Lecation: Chanical Calkration Laboratory, Matianal Food instilute

[+ At [ 2483 1D ) g

Ralative Humidity (5 22)%

Gondition of this resuits of Calibration:

1. Cafibration Method : « In house mathod: W.TE-Z5 by comparison with siandard themometar,

- The G dutarminad by g wih & ko

fram @ stancard resstance tharmomeater,

- The el 1N use B
Tamparatune dcale of 1990 { TS-60 ).
2. Ristererce Standad Inatrmee!

Instrumant Madi

Sarial Na. Certificate No. Dus Date: Through

HANOHELD THERMOMETER 1523 2933087

PSLT 120208 03-8lov23 TISTR
Platinum Resisianca Tharnamater (PRT) SEITA a23872

Support Equi “Low

B}, Moced Europa-5 P Besic, SN 3415022

am i vaceabia o of Uinitg (51 Unitk].

4. This cantifcats was carifind oriy 10r the strument wa caibrated.
5. This resufl of calbration wss found sccurade ss shown on date and place of calibration cly.

B Candition of Cafibrated item :

F-CS-012 Revision: 01 Date: 20-04-65

Good
7. Rl of Calbeation : EI Without adustmars D e T— 3

F-CS-012 Revision: 01 Date: 20-4-65
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MEC-TISLTIS 17028
CALIBRATION D081
Certificate No.: FHESH-L01-01
Eguipment: Digital Thermometer with RTD (pH Meter)
PReesclution: [N Model,  Seven Compact 5220
Sanal No. C113a32421 DNa:  UAEWAT DO2562
Marcfachoenr  Miafike Toiedo
Date of Calikration: 28 June 2023 Pags 5af §
Calibration point: B0 M0and 380 G

Calibration result:

- Tha penbe wais immassod in Aguid bath or dry bah %o & minimum depthcl 190 mm

- Dascrption af proba, madel | HIT1390 SN OTETA3
Dimaraian of probe ; iamedes 12 men_Langth 178 i
Shatn matertal Flagie
UUC* Reading  ("C)| m?:'m:df:] Correction Value [°C) u"?":::
5L 15.003 09 0.089
M9 25.005 ['R) 0a09e
e 35005 o1 0.088

Bty - LMD" : Uit Undor Cadbraton

27 Tt 2023

The repart uncertainty of measuremant was based cn ssandard uncerainty muBlphed by coverage factor = 2 providng 3 level of confidence of
Spprcamanly 15 %,

et =L - ]

F-{5-012 Resdsion: 01 Date: 20-04-65

Certificate No.: C24230069 Page: 20f2
Calibration Results:
Before Adjustment
Standard Unit Under Calibration Coverage Factor
Correction Uncertainty (£ )

Conductivity Solution Reading (k)

25.000 uSicm 245 wSfem 0.500 pS8iem 2.00 o1 uSicm

14130 uSfem 1408 uSlkem 100 pSlem 2.00 8.0 uSiem

1113 m&lem 108.5 mSfem 280 mSiem 200 0.67 mSiem

After Adjustment;  at 1413 pSiem

Standard Unit Under Calibration Coverage Factor
Cormection Uncertainty { £ )

Conductivity Solution Reading (k)

25000  uSlem 24.8 uSiem 0200  uSlem 2.00 0.21 uSicm

1413.0 pSiem 1413 pSlem 0.0 nelem 2.00 9.0 uSiem

1113 mSiem 1088 mSfem 2.50 mSicm 200 0.87 mSicm

The End of Certificate

st Bumicais mTiTnd e
DHEH Techaslogy Limies
233 s B N
2533 Schuarml Rised, Bangetai, Pivakhancng, Bargiok 10280
o naslummunu

Delivering Growth - in Asia and Beyond, CAL-EM-C24-08: 12 Sep 2022

&z DKSH

= Certificate of Calibration
L7
T
Equipment: CONDUCTIVITY METER Certificate No,; ~ C24230058
Model: Lab 855 Issued Date; 16 March 2023
Serial No. (or ID.): 16300356 Job No.: KSPR2304472
Manufacturer; Sl Analytics Page: 1of 2
Electrode Serial Mo, 16070067 Model . LF413T Brand : S| Analytics
Congdition: In Condition
Customer: United Analyst and Engineering Consultant Company Limited
3 Sol Udomsuk 41 Sukhumvyit Road,
Bangckak, P g, Bangkok 10260 Thailand
Environment Condition: Temperature 23 'c 4 2 3+
Humidity 50 %RH % 15 %RH
Callbration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thalland
Calibration By: Mr.Atachai Ngamchanat
Calibration Date: 16 March 2023
The Method used: In house method, CAL-WI-48, base on ASTM D 1125-14 and D 5381-14
Traceability: This certificate is traceable to the S| Units maintained by CRM of NIST(SRM) through

CPA chem Co., Ltd. (IBONEC 17034) Certificate No. 838312, B38313, B38316

e

(Mr. Atachai Ngamchanat)

D

(Mr. Nitinun Srihawan)

Person in charge Authorized signatory
This cartificate is kst of o the System of Lintts (31). 0 provides rsceatdity of massurement to
infamational or natoral standard o other recog
Thw masscramant Lcartainty siated s tha epandad ty ™ unceriainty mubtplied by the coversgs factor (=2) o
B of confidance of F5%, It 5 cedermined n ocordance with fhe Guide to Exprassion of Uncastainty in Messuramant (GLM).

These results mary be affected by devialions from specified condifions. The results refate ondy [0 the ilems lested, caibrated of sampled. The mpor shal
Limited.

For] 106
553 Sunturrdl Road Bangchak, Phvsksanong, Banghoh 10260

iy wenanslueauny

Delivering Growth - In Asla and Beyond. CAL-FM-C24-09; 12 Sep 2022

&z DKSH

nuffluem: KSPR2304472

lunsedeudnmialaviafuanaan

wilmrtaadia; CONDUCTIVITY METER qu: Lab 855 wuwamatas: 16300356
LERLEE RG] AeesDY (F4)
16 Mar 2023 ERUTRE LA ETE:C) 18 Mar 2023 WUBLVR
Unf | bk Unf | Lalnd
Ganeral
= o 1, Aowsuyiniedo = o
’_m O 2. Avwdsse | sodldinoue, mulu-uanetog = m]
= o 3, e 8 - 08 wadas (On-OF Swicth) = o
= u] 4. 1lunn (Keypad) 5] a]
| @ O 5. wi1en (Display, Screen Contrast) = o
Spectrophotometar
O o 6. usedulvvh (Battery Backup) >= 2.5 VDC o o
u] ] 7. iy ywumaiu (Wavelength Control) =] [m]
(] ] B ArmumiAfu (Wavelength Check) [m] ]
o o 9. umasiwfauss (UV < 3,000 hour) o o
o o 10, umaruflausis (Visible < 5,000 hour) [m] o
=] m] 11, sedinuaiuiiou (Carousel Module) o o
PH Matar and Conductivity Metar
=3 o 12, BufiaTnem | Electrode and Connection Cable ) = o
o o 13, ss#ussasaulu Electrode (Level KCI ) o o
[m] o 14, shilmfulat Electrode (Dust Protection Hood) ] o
o o 15, wdulifiaTnem (Stand) o o
Turbddimetsr
o O | 16 sevwuidgn (No Sample) O O
o o 17, sfunsoeR TR (>= 2.5 T 3.0) o o
Autormatic firator
o o 18.  @nw Piston Burettes ' |
O =] 18,  Function Rinsing and Dosing m] im]
o o 20, smvaspeeuezplnsnilsenoy O O
Ul Eectrode Fgnuni 1 25.1°C ey Conlrol Waterbath # 25,0 £0.1°C
Mr_Atachal Ngamchanat
wAdn Auminauy mATTRD dde Service Enginear
DMSH Technology Limfled

weaz b
2535 Sukhamt fised, Bangenal, Phrakhancog, Barnghok 10260

tanms‘laimuqu

Delivering Growth - In Asia and Beyond, CAL-EM-R31-03:; 20 Jul 2022



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTS
ANG BAMOKOR 11250

ERVICES

WAS T T 7838

TEL 02 CALIBRATION 0308

Cert.No.: 23MM112
Page.: 10of3

Certificate of Calibration

Equipment : Ebactronic Batance

Manufacturer ; Mettier Tolado

Model XESR2056

Serial No, CO0807 1872

10 No. : UAE WAD 01212563

Submitted by : United Analyst and Engineering Consulant Co. Lid

3 Sol Udomsuk 41, Sukhurmvil Road,
Bangohak, Phakhanong,

Bangkok 10260
Location : Balance Room
Recelved order : 26 April 2023
Calibration Date : 26 April 2023
Ambient Temperature : 15 1o 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Man Pattanapongpaiboon

Approved by @ ég._i'

Mpproved Signatory

{ ) Pomthippa Tameyakul
[ ) Malee Butkruea

() Suwit Imjai
Isaue Date : 2 May 2023
The Uncertaintles are for a probability of apy 95%

Thils eexificain

Apprirval uf e Beiad

e

Equipment : Electronic Balance Cert.Mo.: 23MM112
Condition As-Recelved :  Usad Itam Page: 3of3
Reference : 2304-045900C-1

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed o various position on the pan.
The weighing machine reading error obtained s given in the table

Maximum difference between

Position 1 Position 2 Position 3 Position 4 Position § off-center and central loading
(g) (g) (g) tg) tg) ta)
0,000 -0.0004 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(9) (9) (9) {mg) (k)

Unload 0.00000 0.00000 0014 213

0.05 0,05001 -0.00001 0.015 2,00

o 0.10001 -0.00001 0.015 209

1 1.00001 -0.00001 0.018 2,04

5 5.00003 -0.00003 0.026 2,00

20 20.00006 000006 0.045 .00

50 50.00006 ~0.00008 0.080 2.00

B0 B0.00004 -0.00004 015 2.00

100 100.0000 0.0000 016 200

150 150.0000 0.0000 0.29 200

200 200.0000 00000 0.29 200

Equipment : Electronic Balanca CertNo.: 23MM112
Condition As-Received ;  Used liem Page: 2 of 3
Reference : 2304-04580C-1

Procedure used :-

Calibration were conducted using In-house calibration pracedure GP-DBO accanding to direct
measurement method against standard weight,
Condition of this result of calibration
1. Reference standard Instrumants:-

Instruments Model Serlal No. 1D No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This certificate |s valid anly to the lem calibrated on date and place of calibration,
3. This result of calibration was made on requested at fhe point specified by customer.
4. This certificate is not cerlified for any commerdial transaction.

5. This ceriification s traceable to the Intemational Systam of Unit.

Result of calibration { ) Without Adjustment ( * ) After Adjustment by Internal Callbration
Range capacity : 0 g to 81 g Resolution 0.00001 g
81 g o 220 g Resolutlon 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Corraction Uncertainty Factor
{a) (9] fa) (tmg) (k)
a0 B0.00005 -0.00005 015 2.00
200 189.9209 +0.0001 0.29 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(g} of Reading (g )
80 0000007
200 0.00000

mnm'laimu

TECHNOLOGY PROMOTION ASSOCIATION (THAILANIRJAPAN)
CORPORATE SERVIC TING SERVICES

ASGIOK 102571

WECTEI T T2
CALEMATICN 0308

Cert.No.: 23MMI13
Page.: 10f3

Certificate of Calibration

Equipment ; Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR205

Serial No, : C210685384

1D No. : LAE WAD 010426685

Submitted by : United Analyst and Engineering Consulant Co. Ltd,

3 Sai Udomsuk 41, Sukhumvit Road,
Bangchak, Phakhanang,
Bangkok 10260

The reported unceralnty of measurement was based on & standard uncertainly multipied by a coverage

factor & , providing a level of = of i 85 %.

-ollo-

Location : Balance Room
Received order : 26 April 2023
Calibration Date ; 26 April 2023
Ambient Temperature : 15°Co 40
Relative Humidity : R RG R

Calibrated by :

Approved by @

{ ) Pomthippa Tameyakul
{ }Malee Butkruea

1) Suwit Imgai

Issue Date :

Thel

Man Pattanapongpaiboon

0.t

App‘mma:l Signatary

2 May 2023

hility of appr
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Equipment : Electronic Balanca Cert.Ne.: 23MM113

Condition As-Recelved :  Usad liem Page: 2 of 3
Referance : 2304-04580C-2
Procedure used -

Calibration were conducted using in-house calibrath dure CP-OB0 ing ta direct

measurement mathod against standard waight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 10 No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024
2. This certificate is valid enfy to the item calibrated on date and place of calibration.
3. This resull of callbration was made on req at the paint ified by

4. This certificate is not cerified for any commercial transaction,
5. This cerification is traceable 1o the International System of Unit.
Result of calibration { ) Without Adj { ") After Adjust by Intermal Cali

Range capacity : Dg tp a1 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 ]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
ta) tg}) tg) (tmg) (k)
B0 T9.99992 +0.00008 015 2.00
200 109.8895 +0.0005 0.29 200
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
(g9) of Reading (g )
BO 0.000007
200 0.00004

tanms‘himu%f“f
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NEC.TISETIS 17028
CALIBRATION D061

Calibration Certificate

Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

10260

Fagelaof 3

Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Model: UF 55
Serial No.: B216.1666
1D No.: UAE.WAD.027 2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023

Calibrated by Mr.Worspob Sooktong  Approved by
Seiantist { Mr.Pheraphat Tuanfit )
Manager, Division of Calibration Laboratery

Date of Issue: 16 October 2023 Responsible for the Technical Management Team

The are for a af 95 Yo,

This Certificate is issued in accordance with the condtions of sccrediation granted by the Thal Laboratory  Accreditaton schame
which has assessad the measusement capabiity of the [aboratary &nd its traceabdity to recognized national standscds and 1o the units
of reaized at the ¢ q ratoral standards laboratory. This certificate may not be reproduced cther than in full
except with the prior written aporoval of the National Food Instiuts,

FL5-009 Renigion: 01 Date: 20-04-65

Equipment : Ebectronic Balance Cert.No.: 23MM113
Condition As-Received :  Used tem Page: 3 of 3
Reference : 2304-04580C-2

Result of calibration 7 3

2. Effect of off center loading

0
A mass of 100 g was placed to vanous posiion on the pan. 2 2 ' [©}{O]
The weighing machine reading errar obtalned Is given in the table Froai o Ex
} Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
ta) ta) (a) tg) ta) ta)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance C g
Applied Weight Reading Correction Uncertainty Factor
(a) (g} (a) (£mg) (k)
Unload 0.00000 0.00000 0.014 21
0.08 0.04589 +0.00001 0.015 208
a1 0.09889 +0.00001 0.m5 2.07
1 1.00000 0.00000 0.0ma 2.04
5 5.00000 000000 0.026 200
20 20.00002 -0.00002 0.045 2.00
50 50.00002 ~0.00002 0.080 2.00
&0 B0.00002 ~0.00002 0.15 200
o0 100.00040 0.0000 017 200
150 50,0000 0.0000 .29 200
200 199.9999 +0.0001 0.28 200
The reported uncerainty of measurement was based on & standard i ltiphed by a
factor k | providing & leval of confi of approximately 95 %,
-oflo-
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KSC-TISETIS 17025
CALIERATION 1081

Calibration Report

Cartificate No.: 2400141-001-01
Equipmant: CHAMBER {Hat Alr Oven)
Mexdet: UF 55 Serial Mo.: B216.1666

Resolution: 0.1 °C I No.: UAE.WAD.027/255%
Manufacturer: MEMMERT

Date of Calibration: 11 October 2023 Page 2of 3
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD,
Environment Condition: Ambient Temperature (28 = 1 ) °C

Relative Humidity ( 6 + 2 )%

Line Voltage { 228 & 1 ) voit

Condition of this results of Calibration:

1, This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to
W-TE-014 Basad on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controfied Enclosures.
- The temperature scale used was based on IT5 - 90.
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard
Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital 345724 MY45016654 NATIONAL FOOD
TE 660360-01 22 hpeil 2024
with sensor RTD CHER01-205/ RTO#201-209 e INSTITUTE

This certficate |s traceable to International Systern of Units {S1 Units),
This certificate was certified only for the instrument we calibrated.
This result of calibration was found accurate as shown on date and place of calibration only.
. Condition of Calibrated item : Good
ULIC Description :
Time of Record 1 Hour 9 Minute At 104.0, 140.0 and 1800 °C
Frash air Damper . Dpen Pasition D
Cloge:
Mot Available
Without adjustment || After adjustment

oomos

-

. Result of Calibration :

Ao

F-C5-012 Revison: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

CORMORATE SERVICES 3 EQUIFMENT €3 RATION AND TESTING SERVICES -"//E\\S;-
3413 PATTANAKARN ROATY SO0 18, i

MED-TISLTIS 17025
CALIBRATION 0081

TARLLIANG BARGEDK 1250 e

REC.TISLTISITOIE
CALIBRATICN 3001

Calibration Report

Cert. No.: 23TM373

Page: 1aof 3
Certificate of Calibration
Certificate No.: 2400141-001-01
Equipmant: CHAMBER (Hot Air Oven) Equipment : Hot Air Cven
Model:  UF S5 Serial Mo.: B216.1666
Manufacturer ; Memmart
Resoiution: 0.1 °C ID Mo.: UAE.WAD.027/2559
Manufacturer: MEMMERT Model : UF 55
Date of Calibration: 11 October 2023 Page 3af 3
Calibration point: 104,0, 140.0 and 180.0 °C Serlal No. B212.0411
Calibration result: | e
S Em———— TR Jer—— L] = 1D Me : UIAE WAD.0D5/2556
Condition -] Humidity (%) (Valt) * "
MIN 28.2 614 2774 3 o o o Submitted by : United Analyst and Engineering Consuitant Co., Ltd.
HAx 283 85.1 2793 i : 3 3 Soi Udomsuk 41, Sukhumvit Road,
Table1 1 Reporting of Temperature Bangchak, Phrakhanong,
Calibration Measured Temperature (°C) @ Sensor No. Bangkok 10260
point (Sensor No.9 is REF) i Location : Lab Floor 2
{°c) #1 #2 #3 #4a #5 #6 #7 #8 #9 * (°c)
104.0 104.05 | 10398 | 104.02 | 104.08 | 104.00 | 104.05 | 103.99 | 104.17 | 104.00 0.53 Received Order : 11 April 2023
140.0 140.09 | 13996 | 13991 | 140.05 | 139.99 | 139.81 | 139.97 | 140.26 | 139.97 0.73 Calibration Date : 11 - 12 Agril 2023
1B0.0 180.46 | 180.33 | 18025 | 18028 | 180.33 | 179.06 | 1B0.31 | 180.64 | 180.16 0.90 Ambient Temperature : (26 +10) o]
Table 2 : of Characterization Result Relative Humidity : {50+30) %
uuc* Setting uuc* reading (°C) Stability Uniformity Overall Variation
ey MIN MAX | Average £ () ey g Calibrated by : Krisda Males
104.0 104.0 104.0 104.0 0.090 0.18 .38
140.0 1400 140.1 140.0 0.075 0.28 0,47
180.0 180.0 180.1 180.0 0.13 0.48 0.88 Approved by : %
Approved Signatory
Mote  The quoted uncertainty include * Stability * and * Loading effect {20% of Temp Uniformity) * { /) Pomnthippa  Tameyakul
UUC* = Unit Under Calibration {/ ) Malea. Butkruea
Stability = Qne-half of the greatest i of at any one sensars, { ) Suwit Imjai
for at least half an hour after reaching steady state.
Unifarmity = The maximum difference of measured temperatures at-any sensors and the measured
temperature at the reference location which are obsarved at the same time. Issue Date : 24 April 2023
Cverall Varistion = The difference of the maximum and minimum througout ration time.,
The report encertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing & The Uncertrinties are for a i % ility of approxi; Iy 95%
level of confidence of approximately 95 %,
turn i full. wecem with ttin prinr writien
alpment Culibrstios nsd Testiag Services,
F-L5-012 Revision: 01 Date: 20-04-65
'
enanslumuny
A 0053359
Equipment : Hat Alr Oven Cert. No.: 23TM373 Equipment : Hot Air Oven Cert. No.: 23TMa73
Condition As-Received :  Usad ltem Page: 2 of 3 Condition As-Received : Used ltam Page: 3of 3
Refarence : 2304-01560C-1 Reference : 2304-01560C-1
Procedure Used :- Result of Calibration :- {7 ) Without Adjustment
Calibration were conducted using calibration procedure CP-OTOZ according to direct measuremant Function of UUC* : Temparature Source
method with Data Acquisition which with Resi Temp Datector { RTD ) and Fresh air setting : Close
Thermacouple Type T. Calibration | UUC* uuec* Ti Overall il
The temperature scale used was based on ITS-80, Point | Setting | Reading sl.ibllny uniformity  |Variation| Factor
Condition of this result of calibration {c) (*c) | (") {£°C) (c) tc) L3
1. Reference standard instrument:- 104.0 1040 | 1040 0.054 0.59 095 2
Instrument Model Serial No. Cert. No. Due Date 120.0 1200 | 1200 012 0.89 15 )
1) Data Acguisition 348724 MYS3003411 2ZLM1BS 26 Nov 2023 180.0 1800 | 1800 [iRF] 15 25 2
2 Th?s cart?ﬁl:at.a iE.Vah-d anE.rl ta the it?m caliblaateld on date and place of calibration. Callbration Temp [°C)
i.::; of Calibraf I: : L 4 ?vlem tAd uslm:nyl.mm =E% e Fosier
Function of UUC Era;pofat:ri Eiachs L) A £ 3 & = £ e B-_[90el)] (afcy
Fresh air sefting : Clogs - Juring cali 1040 104.512| 104.016) 104.542 [ 104,407 | 103.704 | 103.728 | 104,167 | 104.158 | 104,001 .42
1200 120.317 | 119.768| 120.524 [ 120.232 | 118.363 | 118.209| 118.888| 119.797 | 118,735 11
Eeginning Finished 1800 |180.878| 179.819] 181,357 | 180,671 179.303] 179.139 | 180.230 180.055| 179.960] 1.1
Temp. { "C ) 27 28 = =
-ﬁ i REL Humid, { % ) a5 a4 Average® : The auefage of 30 values in each position. )
AC Supply [ Valt ) 221 220 Temperature stability : One-half of the graatest i of measured ira at any ane sensor.
-] =] Temp iformity : Tha i i of P at any sensors and the measured
i 8 ey Ref. Std. 1D No: @ temperature al the raferance lacation which are observed af the same time or at as close an obsarvation ime as
i R Calibration Point passible to the pattem or b ity wilhin the under steady-state candifions.
4 & Overall Varlation : The Difference of the maximum and minimum measured temperatures throughout observation
| B Position :| {120 to 180 )°C | (104)°C uuc® : Unit Under Calibration
WiE She i3 / Note @ The reported uncertainty of measurement was included stability and excluded uniformity
] 1 18-20TC-01 20RTD-211
a2 2 18.20TC-02 J0RTD.2/2 The reported uncertainty of measuramant was based on a standard uncertainty multiplied by a coverage
w 3 18-20TC03 SORTO2 factor k, providing a level of confidence of approximately 85 %.
4 18-20TC-04 20RTD-2M4 g
Probe Detalls * o of Chamb 5 18-20TC-05 | 20RTD-2/5
S B0 o i WaH o 8 18-20TC08 | 20RTD-2/6
k= 50 cm Z 080 m 7 18-20TC-07 | 20RTD-217
&= &0 &m = 076 m 8 18-20TC-08 | 20RTD-2/8
Capacity = S5 s @ (raf.) 18-20TC-08 | 20RTD-2/0

Wiy, . Wolu

wonenslaimuny tenanslumuny
a 1158261 a 1158260



#® Thermology Co., Ltd.

o=
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e

Hl Thermology Co., Ltd. i=w:

96/177-86/178 Moo 6, T. La-harn, A. Bangbuathong, Nonthsburl 11110

-4 / 96/177-96/178 Moo 6, T.La-harn, A. Bangbuathong, Nonthsburi 11110
Tel : 0 2191 6479 Fax : 0 2191 6480 webaite : www.thermology.co

Tel : 0 2191 6479 Fax : 0 2191 6480 wobsite : www.thermology.co NSC-TISETL

CALIGEATION 0169

CALIBRATION CERTIFICATE CALIBRATION CERTIFICATE
Date of Issue Jul 21, 2023 Cert No. 2azam Date of Issua dul 21, 2023 Cert No. 2312801
Site Calibration OrderMo. 23070363 Site Calibration Order No. 23070363
Customer United Analyst and Engineering Consultart Co., Lid, (UAE) Results (without adjustment}

3 Soi Udomsuk 41, Road, F Bangkak, 10260
Place of Calibration 1350, 1352 Sutthisamwinitchal R, Dindseng, Bangkok 10400, (Calibration Room)

-
Description Cven
Matlal UFSS Om e
Serial No. B2E2 2772 -
1D.Na. ¥ [sF:)
Date of Receipt Jul 18, 2023 ;
Date of Calibration Jul 18, 2023 -
Environment 2L i no
Temperature (Min) 247 ‘€ Max) 283 C

Relative Humidity  (Min) 473 %RH  (Max) 588 %RH

o
e
—
E b, L

Callbration Method
Position of referance thermomaters were placed
WI-17 : The reference thermomeler was placed inlo the chamber and measurement was pedformed based on AS-2853,

The tlempersiure scale in use ai this laboratory s the International Temperature Scale of 1990,

g

Standard
1) Data Acquisition with Sensor Model 348720 SN, MYS0003120, Cerlificale No. OR23-1303, Calibrated by
Quality Rebom Ca, Lid,, ONAC Calibration No. 0292, Due Date May 15, 2024,
This cerlificate is traceable to S unil

1). Dimension (W x L x H) is 40 x 33 x 40 om.
2). Stability - greatest one hall of difference betwean max peak and min peak of each reference probs
measured lemparatune obtained during the calibration nterval.

3). Unifamity - the i i of at any sensors and the measured
5 G /// _ temperature &t tha refarance location which are obesrved at the same lime o al s close an observation time as
AT 7< possible to the pattern or ity within the chamber under steady state conditions. The
This eadificale is issued in sccoedanice with e cordiionns of Tharmelogy Labersiory The tecastilly 10 meognimed ratanal stardard ard ihe PGl i ol e Gt Rt
unit of messurament reslised af corresponding nafional alendard isboralnry, This cerificasa may not be reproduced o han 0 il axcapt with
tha priar written appreval of laboratory. Page 2 of 4

neshinugy

Hl Thermology Co., Ltd. m A

96/177-96/178 Moo 6, T.La-harn, A Bangbuathong, Nenthaburi 11110

Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.co \%‘I-;{Lilﬁli‘;\i
CALIBRATIC

Hl Thermology Co., Ltd. i

06/177-96/178 Moo 6, T.La-harn, A. Banghuathong, Nonthaburl 11110
Tel : 0 2191 6479 Fax : 0 2191 6480 website : www.thermology.ca

CALIBRATION CERTIFICATE CALIBRATION CERTIFICATE

Date of Issue Jul 21, 2023 Cert No. 2aa0t Date of ssus Jul 21, 2023 Cert No. 2372801

Site Calibration OrderNo. 23070363 Site Calibration Order No. 23070363

Results {without sdjustment)
The stability and uniformity was taken into account in the measuremant uncertainty stated.

G s Reference Stabsty Uniformity Uncertainty The above results are valid y for samples as Ul in the report.
Setting Reading Tharmometar The reported expanded uncertainty is based on a standard by ge factor k=2,
() 1"C) {°C) *'c) (C) +{'C) g @ lavel of of 5%, The ty has been carried out in
Posdion 1 104.044 with ONAC
Position 2 104,082
Position 3 104.312 ’//ZX/_
Position 4 104311 APPROVED SIGNATORY : =
1040 104.0 Position § 104 406 0.0g1 0871 0.38 [ 1 MR.PRAJUCKPETCH THONGSOOKCHOTE
Position & 104,074 [ ] MR DAMRONG MULSING
Pasition 7 103.562 [ ] MR JATURAPAT THONGSOOKCHOTE
Fosition 8 103,937
Positon 9 104 436 Paga 4 of 4
(113 [4[F 3 Referance Smw Uniformity | Uncartainty
Satfing Reading Thermomater |
{°c) (*c) 'c €y {°c) "G}
Posilion 1 179.769
Poeition 2 1TBEZT
Position 3 180.133
| Position 4 180.181
180.0 180.0 Position 5 180.495 0123 1253 044
Fosilion & 179.843
Position 7 179,688
Posilion & 179.229
Postion 8 180.440
Page 3 of 4 Y
f/.

nesliniugy nsbinmuqgu



TECHNOLOGY PROMOTION ASSOUIATION (THAILAND-JAPAN) m

CORPORA RVICES % EQUITAIENT CALIBHATION AT TI B 8 T

[t

A3400 PATTANAKARN ROATES00 18, SUANLLUANG, $UANLUANG B

WBC-TISLTISITOIE

TEL, (- T-3000-20 AN, 0371 9-bind GALIBRATION 1604
Equipment : BOD Incubator Cart, No.: 23TM248
Cuit. N+ BaTHiRAS Condition As-Received :  Used Item Paga: 2of3
": leathc Reference : 2302-02870C-1
age :
. . . Procedure Used :-
Certificate of Calibration Cailbaiion wees: conduciad (iing eibration p CP:OTO2 according 1o dirert
method with Data Acquisition which with Resi i Detector { RTD }.
Equipment : BOD Incubator The temperalure scale used was based on ITS-80.
Condition of this result of calibration
Manufacturer ; Arco 1. Reference standard Instrument:-
Instrument Model Serial No. Cert. No. Due Date
Model ; Uc4-13z0 1} Data Acquisitian 349728 MYSE70D13711 22Lma3 02 Jul 2023
2, This certificate |s valid anly to the item calibrated on date and place of calibration,
Serlal No. : 13URC45013201 3, This certification is traceable to the International System of Unit.
Result of Calibration :- [ * ) Without Adjustment
ID No. : UAE WAD.D15/2561 Function of UUG™ : Temperalure Source
Fresh air setting : Not Availabie Envi during cal i
Submitted by : United Analyst and Engineering Consultant Co., Lid. Beginning Finished
3 Soi Udomsuk 41, Sukhumvit Road, & 3 Temp. (°C) 28 31
Bangehak. Phrakhanona, REL.Humid. { % } 63 67
Bangkok 10260 AC Supply { Vot ) 220 220
Location : Lab Floor 2
h 4 — Rel. Std.
Recelved Order : 15 February 2023 v 10 Na.:
Calibration Date : 15 February 2023 c‘,n B 1 22-18RTD-211
Ambient Temperature : (26+10)°C 2 18RTD-212
Relative Humidity : (50 +30 )% 3 18RTD-2/3
0 Probe Instaliation Details : Dimension of Chamber © 4 TBRTD-2/4
5 i
Calibrated by reecha Hiahib is 10 Gk £ P i 5 1HRTD-2/5
b= 10 em W= 12 m 6 1BRTD-2/8
6= 0 em H= 7 1BRTD-2/7
Approved by : M v Ca _ 01828 :; -] 1BRTD-2/8
Appraued Signstony ? ) 9 (ref) 1ERTD-213
{ ) Pomthippa Tamayaku!
{+ ) Males Butkruea
{ ) Suwit Imja
Issue Date : 24 February 2023
The Uncertainties are for o ! 95%
. '
nasluemunu tanms‘lumuqﬁ .
A 0051476
- oAdAACaT
j® Harikul Science Co,, Ltd,
694 Soi Ratchadanivet 24, Pracharatbamphen,
gl HARIKUL : 3
SCIENCE Samsaennok , Huaikhwang, Bangkok 10310
Tel: 0-2274-2456 Fax 0-1274-2443
Ermailinfo@harikul.cam
CERT Mo HS-U0120 Cerlificate of Calibration
Calibration Date : 1 Mar 23 Model £ YSIE100
Equipment : BOD Incubstor Cert, No: 23TM249 Submitted by : United Analyst and Enginearing Consultant Co., Ltd, SN + 11B101863
Condition As-Received : Used |tam Page: 3af 3 3 Son Udomsuk 41, Sukhumvil Road, Bangohai, Probe t YSES010
Refergnca.; 2402 Szt | Phrakhanang, Bangkok {Head office) sm - 228100125
Result of Callbration :- { ) Without Adjustment 1D NG, Al
Function of UUC* - Temperature Source ) )
. s . 5
Freshairsetting:  Not Avallable Poifoom Tomp.: 20 76 A Tomprek: S, B2
Callbration | _UUC* | UUC* T T Overall Coverage Ao Wlor Tepr: 250 SHmdc e’ LG FI0RD
Paint Setting | Reading stability uniformity Variation ¥ Factor Alr Pressura @ TEO.00 mmHg Water Tamp ref : SN, 11421
{"C}) {7G) ("G ) {+°C) {°C) {*c} {£Cc) k Salinity : D ppt
200 20.0 19.3 .32 0.57 1.0 D.60 2 Technician ¢ Kittipong M
L tie) Callbeation Details
Polnt Positlon
(e 1 [ 2 [ 3 T 4 T 5 | & [ 7 | 8 [ siren Callbration Point 100% air sat (status) (status)
200 20.086 | 18816 | 20.386 | 19.576 | 19.973 | 19838 | 19837 | 19.821 | 19848 (@20 °C, DO = 9.09 mgi)
Average” : The average of 30 values in each pasifion. Maasuremant 1 {mai} 008 (PASS)
Temperature stability : One-half of the greatest maximum difference of measured temperature at any ona sansor, Measuremant 2 (mgf) .09 (PASS)
P y ¢ The | of m: red temp ires at any sensors and l.he.msa.sulad 3 (mgf) 0.09 (PasE)
temperature @t the referance location which are cbserved at the same time ar al as close an abservation time as e ni 4 (mgl) 0.08 (PASS) ~
possible o ine the P re pattern or geneity within the ch under steady-state conditions. M 5 9‘[}9 PASS)
‘Overall Variation : The Difference of the maximum and minimum measured temp hroughaut ion. 2 5 Oreg) 7 )
UUC® : Uit Under Cafibration Meastrestent 6 (mgf) adb fAsH
Note : The reported uncertainty of measurament was included stability and excluded uniformity . Measuroment 7 (mgfl} 9.08 (PASS) =
Maasuremani 8 (mgd} 908 (PASS)
The reported uncertainty of measurement was based on & standard uncertainty multlplied by a coverage Maasursinent 5 fmg} 9.08 (PASS)
factor k, providi i : 3
actor k, providing a level of confidence of approximately 95 % Measuremant 10 (ma) 800 (PASS)
-olo-
Maan Maasurement 909 mgfl - -
Inaccuracy 0o mgf - -
Overall Status (PASS)
|Manifaciurer Specification
Arcuracy = +- 0.02 mg/l
1) This carfificale is issusd based on the resull that are found as shown on
date and place of test only,
2) Tha calibration procedure followed in accordance wilh Hankul Science Co,, Lid
3) This resull shall not be used for advertising purpase,
' i Technician Signature ' catory Manaer
wnaslummunu wnesly gﬂﬁ
(Kittipong Maskwong) {Supreecha Sumaritem)

a 1148512
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Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atornic Absorption Spectrophotometer “Agllent Technologies”
Maodel AA240FS, Serial No, MY13160001
2 Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Sclution, Lot No. 52-MEET08640
SUBMITTED BY : United Analyst and Engineering Consultant Cao, Ltd.
3 Soi Udomsukal, Sukhurmvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verlfication of Atomic Absorption Spectrophotometer
(WI1-500-02-30)

2. Estimation Uncertalnty of Measurement in Analytical Chermistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0,30,0.50,0.70 me/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mg/ at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 me/l at 324.7 nm.Cu, 0.10,0,30,0.50,0.70,1.00 me/l at 2483 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mg/l
at Z17.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0,50,0.70,1.00 med at 232.0 nm.M,
0.05,0.10,0.30,0.50,0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2023
REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, *PanReac AppliChem®
Cadmium Lot Mo, 1152457, Chromium Lot Mo, 17932495, Copper Batch No. TLETO98A, ron Batch No, T12608TA,
Lead Lot No. 1227873, Manganese Batch No. T1092284, Nickel Batch No. T2T0178A, Zinc Batch No, TB201404
AMBIENT CONDITIONS : Temperature 22 °C  Aelative hurnidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to National Institute of Standards and Technology { MIST ) by Tj
Laboratory, The results are attached herawith.

Calibrated by 1% Sl Approved by... sbmesii
{ Mr. Danai Srithongkum )
2ol Acting Director of Analytical Chemistry Laboratery
{ Mr, Atipat Ratana ) Ref. 2015266012600366001

Issued Date : 15 February 2023

T:TISTR

Request No. 25-66 / 0323 1/5 MTC, ACL. No. 387 / 66
CALIBRATION DATA
1. Noise Level
Elernent Cd O Cu Fe Pb Mn Mi Zn

0.0020 0.0000 0.0008 00000 00008 | 00021 | 00016 | -D.0022
00015 00005 00005 | 00009 | 00014 | 00018 00002 | -0.0023
00014 | 00006 | 00000 | 00009 | 00015 | 00008 | -0.0006 | -0.0015
00021 -0.0008 0.0013 -0.0010 00005 00005 -0.0008 | -0.0004
00020 | 00012 | 00004 | 00003 | -0.0008 | D0001 | -D002¢ | -0001
0.0021 -0.0011 00011 0.0003 0.0006 00002 | 00002 | 00013
0.0017 | -0.0009 | 00001 | -00015 | 00010 | 00007 | 00001 | -0.0016
0.0024 | -00012 | 00004 | 00002 00008 | 00005 | -00012 | 0.0019
0.0011 -0.0002 CO0E -0.0004 0.0004 0.0008 00003 | -0.0017
Abmorbance 0.0017 0.0000 00009 0.0004 0.0001 0.0015 00009 | -0.0024
0.0019 0004 0.0004 0.0000 0.0006 0.0010 | -0.0005 | -0.0016
0.0016 -0.0025 0.0003 0.0005 0.0009 00004 | -0.0013 | -0.0016
0.0018 | 00014 | 0.001 0.0009 | -0.0006 | 00010 | 00004 | 00017
0.0019 | 00006 | 00011 | 00008 | 00011 | 00004 | -00003 | -0.0005
00024 | 00003 | 00005 | -00012 | -0.0002 | 00012 | -00006 | -o.oo11
0.0023 0012 | 00006 | -0.0007 0.0002 0.0014 -0.0012 | -0.0013
0.0020 -0.0014 0.000% -0.0018 0.0003 00012 | -0.0012 | -0.0013
0.0010 -0.0015 0.0002 0.0004 0.0017 00011 00018 | 00013
00016 -0.0011 0.0013 0.0003 0.0007 0.0026 (L0006 | -D.0006
0000t | -0.0007 | 00008 [ -00003 | 00008 0.0008 0.0000 | -0.0001
Average Absorbance 0,002 -0.001 0001 0,000 0.000 0.001 -0.001 -0.001

Continue 2/5
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2, Precision 3. Trueness
Element| Conc. Absorbance e | 5o leersol 3.1 Reading on wavelength- Cadmium(Cd) at 2288 nm.
(ma) Abs. Elerrent | Standard Value of RM|  Reading Error of Measurement | Emor of Measurement | Uncertainty
0.02 | 0.0085 | 0.0082 | 0.0090 | 0.0089 | 0.008s | 0.0090 | 0.008s | 0.0092| 0.0090| n.00s9 | 0.009| 0.0003| 288 (me) (mg) (me/l) (%) (mg/l)
cd | 030 |oosss)|01001]0.1007] 01004 0.100a | 0.0995 | 00997 | 009ve| 0.0009 | 00996 | 0,100 0.0005 | 0.5 0.02002 0.021 0.001 490 + 0005
0.70 | 02238 0.2229) 0.2200 | 0.2249| 0.2203| 0.2233 | 0.2235 | 02231 | 0.2251 | 0.2200 | 0.224 | D.0007 | 0,33 < 0.30030 0.298 -0.002 0.17 + 0005
010 | 0.0088 | 0.0087 | 0.0094 | 0.008s | 0.0088 | 0.0091 | 0.0099 | 0095 | n.oo7s | n.oves | .00e | cooos| 725 o.7ore 0675 026 367 + 0.008

Cr 0.30 | 0.0257 | 0.0265 | 0.0255 | 0.0270 0.0266 | 0.0258 | 0,0261 | 0.0262 ] 0.0274 | 0.0262 | 0,026 [ 0.0006 | 2.25
0.70 | 0.0573 | Q0590 | 0.0580) 0.0576 | 0.0578 | 0.0579 | 0.0593 | 0,0599 ] 0.0586 | (0.05%4 | 0,058 0.0009 | 1.51
005 | 0.0083 | 00084 | 0.0084 | 0.0075 | 0.0086 | 0.0086 | 0.0081 | 0.0080 | 0.0087 | 0.0092 | 0.008 | 0.0005| 5.45
Cu 0300 | 0.0430 | 00448 | 0.0026 | 0.0429 | 0.0435 | 0.0452 | 0.0428 | 0.0441 | 0.0427 | 0.0436 | 0.043 | 0.0006| 1.41
070 | 0.0581 | 0.0992 | 0.0950 ] 0.0997 | 0.0977 | 0.0586 | 0.0990 | 0.0982 | 0.0988 | 0.0980 | 0.099 | 0.0006 | 0.63
0.0 | 0.0109 | 0.0108 | 0.0067 | 0.0100 | 0.0087 | 0.0094 | 0.0102 | 0.0092 | 0.0094 | 0.0100 [ 0.010| 0.000T | 7.53
Fe 050 [ 00456 | 0.0442 | 0.0450 0.0084 | 0.0450 | 0.0455 | 0.0455 | 0.0441 | 0.0046 | 0.0844 | 0,045 0.0006 | 1.27
1.00 | 0.0904 [ 00501 | 0.0891 | 0.0876 | 0.0873 | 0.0901 | 0.0876 | 0.0886 | 0.087% | 0.0901 | 0,089 [ 0.0012| 1.38
020 | 0.0093 | 0.0099} 0.0104 | 0.0102§ 0.0104 | 0.0109| 0,0102 | 0.0103] 0.0115] 0.0117 | 0.010] 00007 | 6.85
Ph 070 | 0.0344 | 00336 | 0.0336 | 0.0328 | 0.0338 | 0.0346 | 0.0336 | 0.0331 | 0.0343 | 0.0350 | 0.034 | 0.000T | 2.02
150 | 0.0709 | 00718 ] 0.0706 | 0.07T13) 0.0698 | 0.0718 | 0.0712] 0.0713] 00715 0.0719{ 0.071 [ 0.0006 | 0.90
005 | 0.0115( 00030 { 00131 | 0.0127 | 0.0135] 0.0136] 0.0124 | 0.0133] 0.0124 | 0.0130| 0,013 | 0.0006 | 4.88
Mn 0.3 [ 00709 [ 0.0700 | 0.0714 | 0.0704 | 0.0700] 0.0705 | 0.0714 | 0.0698 | 0.0694 | 0.0700| 0,070 0.0007| 0.96
070 | 01619 0.1633 | 0.1646 | 0.1638 | 0.1646 | 0.1614 | 0.1632 | 0.1614 ] 0,1636 | 0.1652 | 0.163 [ 0.0014 | 0.83
010 | 0.0113{ 0.0105] 0.0113] 0.0114 | 0.0110] 0.0113{ 0.0117 | 0.0112] 0.0107 | 0.0117 | 0,011 [ 0.0004 | 3.45
M 0.50 |0.0509| 0.0517 | 00508 | 0,0502 | 0.0517 | 0.0516 | 0.0516 | 0,0523] 0,0518] 0.0503 ] 0.051 | 0.0007 | 1.36
1.00 [0.0997 [ 0.1006 | 01006 | 01006 | 0.0996 | 0.09981 0.1007 | 0.1000 | 0.1013 | 0.0999 | 0.100 | 0.0004 | 0.55
0.05 [0.0315] 0.0300 | 0.0322 | 0.0304 | 0,0329 | 0.0312 | 0.0313] 0.0319 | 0.0308 | 0.0311 | 0.031 | 0.000T | 2,35
n 0.30 [01705| 01728 | 01688 | 0.1693 | 0.1711] 0.1704 ] 0.1704 | 0.1707 | 0.1708 | 0.1688 | 0.170| 0.0012 | 0.70
070 [ 0.3559 | 0.3572 | 0.3548 | 0.3560| 0.3559 | 0.3550| 0.357% | 0.3552 | 0.3574 | 0.3573 | 0.356 | 0.0011 | 0.31
Continue 3/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

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

Eror of Measwement | Emor of Measurement | Uncertainty

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

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

(mgA) {mg/l) {mg/l) (46} (mg/}
0.050 0.006 0004 8.00 + 0,003
Cu 0,300 0.28% -0,011 3.67 + 0,009
0,700 0.674 -0.026 37 + 0,020
Continue 4/5
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34 Reading on wavelength- Iron (Fe) at 2483 nm. 3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.
Element | Standard Value of AM|  Reading | Error of t | Envor of Uncertalnty Element | Standard Value of AM| - Reading | Eror of Eror of b Uncertainty
(mg/l) {mg/l) {ma) (%) (/) (ma/l (me/lh (gl (98] (me/)
0.100 0,095 0.005 500 + 0014 0.1001 0.103 0.003 250 =0012
Fe 0.500 0.474 0026 5.20 0016 Ni 0.5005 0.501 0.001 0.10 + 0.018
1.000 0950 0,050 5.00 0029 10010 0.987 0014 Lag +0.032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm, 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Elerment | Standard Vaiue of AM|  Reading | Emor of M Error of M Uncertainty Flement | Standard Value of RM| Reading | Error of Emor of h Unicertainty
(mel) (mg) (mg/l) (%) {mg) {mgl) (ma) (me} (36) (el
0.200 0.207 0:007 350 +0,014 0,050 0.046 0,004 8.00 + 0,013
Phb 0.700 0573 o021 386 + 0,030 Zn 0.300 0.311 0011 367 + 0013
1.500 1417 0,083 553 + 0,061 0.700 0.665 035 500 = 0019
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm. Rermark : The reported uncertainly s an expanded uncertainty calculated wsing a coverage factar of 2 (k= 2)
Flement | Standard Value of RM| Reading | Emor of Errar of it | Uncertainty which gves & level of confidence of approximately 95%
{megd) {mgl) (sl %) img/lh Tt ;ﬁ '
0.04595 0.046 0.001 791 + 0,005 Calibrated by 1 | App .
Mn 0.29970 0.294 -0.0057 1.90 +0.007 (Mr. Danai Srithongkum) ;
0.69930 0,604 00053 076 +0.01 PR 1 S’"’“‘JB A
(Mr. Atipat Ratana) Acting Director of
Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023
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PinAAcle 900F Preventive Maintenance (PM)

| B

Company Name: UNITED ANALYST AND ENGINEERING
Perkint=imer plilies BANGCHAK, PRAKHANONG, BANGKOK, 10260
Eor the Better Instrument Location):
Serial Number: PFBS20031902 PM Number: 2/2
Customer Name K. SATIDA Telephone 095-558-0049
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-02273773
Engineer Name: Number:
Next PM D
= Date PM Performed: Jun 26, 2023 € Date: ue Dec 30, 2023
1 n C e (DD-MMM-YYYY) ate:
(DD-MMIM-YYYY)
P t . M . t R t Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date ' )
09370145 Rev.9 A January 2018 PerkinEimer’
Scope

The purpose of this PM isto ensure the continued functionality of the PinAAcle S00F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

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

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

The completed document should be signed by an i i and customer ive and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information
This document contains proprietary information that is protected by copyright. All rights are reserved.
Company Name: UNITED ANALYST AND ENGINEERING No part of this publication may be in any form or translated into any language without the
prior, written permission of PerkinElmer, Inc.
Copyright © 2013 PerkinElmer, Inc.

Instrument Location: BANGCHAK, PRAKHANONG

Trademarks
i names, etc. used in this , even when not specifically marked as such, are protected
BANGKOK 1 0260 by law. i is a registered of i ", Inc. All other trademarks and registered trademarks
4 not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
. with regard to this document, including, but not limited to, the implied warranties of merchantability and
Instrument Serial No.: PFBS20031902 fitness for a partcular purpose.

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

Date: 26-Jun-2023

IPinAAcle 900F Preventive Maintenance Report (PM) Page 1 of 7 I

wnaslumungy

mmmbim




Component List

Component / Specific Model Serial # Configuration Notes
Parts Lists
Parts Included with the PM
Part Number (if I p
applicable) Description Quantity
B0501696 Fan Filters N/A
N3160156 0-Ring Kits for Sampling Introduction ( Stainless Steels Nebulizer) N/A
N3160157 0O-Ring Kits for Sampling Introduction ( Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
TH001022 Replacement Air Filter Cartridge N/A
Additional Reagents and Standards Required for PM
Part Number ey Expi
Description Batch/Lot # xpired Date
(if applicable) P Quality /! (MM/YY)
N9300183 1000 mg/L Copper Standard AR 26-87CUY1 30-Jan-2024
dditional and ql for PM (Customer Support Solution)
Part Number (if L q Expiration
- Description Quantit, Batch/Lot #
applicable) P! v / Date (vm/vy)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR
[PinaAcie 900F Preventive Maintenance Report (PM) Page 2017 |
]
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Procedure Checklist
Use (v ) to check off th ps in th ist that have been
1. General:

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

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

ﬁ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

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

3. Mechanical:

4] Inspect and clean all fans and filters. Replace filters if necessary

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

¥ Clean exterior of the instrument.

4] Inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide.
Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

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

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

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

4. Electrical:

Y Inspect PC boards. Clean if necessary.

v Carefully check all internal and external cable connections.

ﬂ Check instrument firmware revisions upgrade to current levels (if necessary)

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

5. Optics:
4] Inspect and clean the sample compartment windows, if needed.
4] Inspect optics. Clean or replace if necessary,

6. Gasses:

4] Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
4] Verify that the acetylene filter and air filter element is dry. Replace if necessary.

| PinAAcle 900F Preventive Maintenance Report (PM) Page 4 of 7 |
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Additional Tools Required for PM
(‘i’fa :p:l?c’::l:) Description Quantity Serial #
N1013000 0.2A Neutral density filter 1 MGO0-252
N1013002 1.0A Neutral density filter 1 MGO0-358
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
[PinaAcie 900F Preventive Maintenance Report (PM) Page30f7 |
Ll
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7. Flame Interlock Check:

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

Parameter Specification Test Results Pass/Fail
Flame Sensor Air/C,H, Flame correctly shuts down Active Passed
Drain Sensor Air/C,H, Flame correctly shuts down Active Passed
Nebulizer Sensor Air/C;H, Flame correctly shuts down Active Passed
C,H, Pressure Sensor Air/C,H, Flame correctly shuts down Active Passed
Air Pressure Sensor Air/C;H, Flame correctly shuts down Active Passed
T e Sy Choosmg. Nltrous.Oxlde as the oxidant Active Passed
should trigger an interlock shuts down

8. After PM Performance tests:

8.1 Detector Linearity with Barium

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

a 5 Certificate Value
Parameter Specification 2t 553.6 nm (Abs.) Test Results Pass/Fail
1.0 AND Filter 5% from Cert. 0.9798 0.9890 Passed
0.2 AND Filter +5% from Cert. 02042 0.1975 Passed

8.2 Baseline Noise at 1.0 Absorbance with Barium

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

Parameter Specification Results Pass/Fail

Standard Deviation SOOI 0.0009 Passed

8.3 AA Baseline Noise with Copper

Description: Check baseline noise.

Parameter Specification Results Pass/Fail
Standard Deviation soEn 0.0002 Passed
| PinAAcle 900F Preventive Maintenance Report (PM) Page 5 of 7 |
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8.4 D, Background Compensation with Copper

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

ificatis Results Pass/Fail

Standard Deviation Sty -0.0062 Passed

8.5 AA-BG Baseline Noise with Copper

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

Results Pass/Fail

Standard Deviation SEEB 0.0002 Passed

8.6 AA-BG Baseline Noise with Arsenic

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

Results Pass/Fail

Standard Deviation seiem 00014 Passed

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Copper itivi Results (Abs.) Pass/Fail
5 mg/L Sensitivity 5S Neb (if applicable) >0.250 Abs. NA Not Applicable
2 mg/L Sensitivity HS Neb (if applicable) >0.250 Abs. 0.3467 Passed

10. Review:
# Review with the customer PM work performed.
Ei Review with the customer routine maintenance procedures.
ﬁ Discuss recommended customer supplied materials to have on hand.
¥ Attach PM sticker.

| PinAAcle 900F Preventive Maintenance Report (PM) Page 6 of 7 |
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CrossLab

From lnaigh 10 Cuecons

Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assuse relisble operation and the accuracy of your results

Deliverad by highly trained and certified service engineers using genuine Agilent parts and

suppl Agilent Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems operating at their peak performance

This checkiist is used as & guide far completing the preventive maintenance lasks, A signed copy
of this checklist is provided for your records

Revigan: A DL tssued: 31 Janyary 2022 &
Document Mumber GADT4-30075 Page 1 f e
© pgilert Technciogies, In. 2022
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Additional Comments

Additional Comments Regarding the PM

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have
been completed.

This PinAAcle 900F Passes ¥ Fails O the

Review of Preventive Maintenance:

Authorized PerkinElmer Representative: Date:
M 26-Jun-2023
(DD-MMV-YYYY)

Authorized Customer Representative: : Date:
safida 26-Jun-2023
(DD-MMM-YYYY)
| PinAAcle 900F Preventive Maintenance Report (PM) Page 7 of 7 |
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Agilent
Agilent 5100, 57110 Praventive Maintenance Chacklist C rU S S La b

From Insighn t Oazns

Introduction

Customer Information

s Customers should pravide all necessary operating supplies upon request of the engineer

enginesr while performing the praventive
le for regular maintenance and are

» A customer representative should be available 1
maintenance procedures, Custamers are respons
encouraged to cbsenve the service representative

» Any parts notincluded in the Parts Lists section of this document are not part of the
recommended Preventive Maintenznce service nor are they included in the price of this
senvice.

o |f a system requires the use of extra or special procedures and/or parts for the maintenance
sarvice, then these must be orderad separately and charged as a repair, which may incur
additional costs,

s For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

Revision: A 02 Issued: 27 5
Documant Murmber GEIT4A00
o Agilent Technologies, Inc. 2022

page = of 14
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Agilent Agilent
Agllent 5100, 5170 Preventive Maimtenasce Checklist CFOSSLab Agilent 5100, 5710 Preventive Maintenance Checklist CTUSSLEIJ

From Insigt 1o Oucome. Fimm Irsight o Dutzams
Important Customer Web Links Service Engineer’s Responsibilities
» Toaccess Agilent University, visit hitp//www agllent com/crosslab/university/ to learn about » Contact the customer and ensure that all necessary supplies are available before the
training options, which include online, classroom and onsite delivery. A training specialist can preventive maintenance visit.

work directly with you to help determine your best options.
«  Only select those pages that relate 1o the system or module being serviced,
» Toaccess the Agilent Resource Center web page, visit https//www agilent com/en- 4 ¥ 3 e
us/agllentresources. The following infarmation tapics are available: +  Comnplete empty fields with the relevant information.
Sample Prep and Containmment « Complete the relevant checkbosxes in the checklist using eithera "X or tick mark "v™
heck ® " A 1
Chemical Standards « Check IService not applicable” check boxes to indicste services/tasks not delivered, as
appropriate
+ Anglysis « Complete the Preventive Maintenance services in the most lagical order refevant ta the
individual system service in the order of the tasks listed
*  Service and Support
» Cornplete the Service Review section together with the customer.
Application Workflows
» Complete the fields for page numbers at the foot of each selected page

» The Agilent Community is an excellent place to get answers, collaborate with others about « Add relevant page numbers to selected pages and complete the total number of pages field in
applications and Agilent products, and find in-depth documents and videos reievant to Agilent the Service Completion section
technologies. Visit https://community. agilent com/welcome
= Ask the customer to sign the Service Verification section including the customer's and your
» Videos about speaific preparation requirsments for your instrument can be found by signature.
searching the Agilent YouTube channel at https://www youtube com/user/agilent

= Meed to place a service call? Flexible Repair Options | Agilent

Revision 402, 18sued; 21 January 2022
Docurment Humber. G301 4490075 Page ot 1
o Aglent Technologies, nc. 3022

Revigan A.02, ssued 21 January 2002
Décurment Number, GBOT4-50075 Paged of Y
€ aglent Technalogies, Inc. 2022
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Agilent Agilent
Agllent 5100, 5110 Preventive Maintenance Chacklist CrOSSLab Agilent 5100, 5110 Praventive Maintsnance Checklist CI’U SSLab

From Iisight to Dutcome Froem Insight 10 Gutcomn

Instrument Maintenance Preparation

Digcuss any specific issues with the customer before starting,

Review the instrument logbook for recorded problems and comments.
Save instrument control settings before starting the procedure,
Perform a general inspection of the system for cleanliness

System Information

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

table.
) Check for proper installation of parts, assemblies, sensors etc.
| Instrument System Name and 1D amo vpN¥ 1CP-0ES Check system for required installation of components and implementation of Service Notes
’ i Check ired fi iy wil i
| Instrument 9,,;,., Site and Location UhE 5 1;5 Inf:(r allzzdulred immwares/software updates and verify with customers if they would like

For HF application systems, T standard sample introduction system was not instalied. ask the
customer 1o install it. &1%h

Ask the customer to remave any samples from the ICP-0ES sample introduction area, auto

I List System Component Product Numbers  List the Serial Numbers of each Companent

G 0 REHEHRLKEBRGE

! G wsh ™1 13030001 sampler or around the ICP-OES.
2
3
4
5
6
:
B
9
[!'CILD_E'_S Configuration Table Cirele the type or write in the type if other

Nebulizer Type SeaSpray

Spray Chambar Cyclonic Sngle Pags |Cyelonic Double Pass) Other
Tarch Radial (Qual Visw)otrer

Terch Type One Plece @emi Dermountablg) Fully Demauntatie | Other
Injector Diametes ‘14mm 1 4o | 0.8mim | Other
Injector Material Cera"\-c | Grthar

. Revision: & 02 fssued 21 January 2022
Agllant Dacument Nurnbar: GEOT490075 Paoe&orl*‘

1 Agilertt Technolagies, Ine. 2022

Revision A 02, 1sgued 21 January 2022
DBocument Nurmber: GBO14-00075 P:IpeioflA'
D Aglent Technokoges, Inc. 2022
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Agilert 5100, 5110 Preventive Maintenance Checklist C%E%Lab

From kesighn 1o Duicome.

Preventive Maintenance Procedures

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

Clean and inspect ICP-OES system

I'ﬁ Look for any obvious external deamage or problems.
lﬁ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

@ Perform a general internal inspection of the system for excessive dust sccurmulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer s the reguired actions required.

of
Iﬁ Record the instrument operating conditions in the ICP-0ES Status Results Table
Iﬁ Replace the polychromator purge filter.

# Replace the radial pre-optics window

Iﬁ Replace the sxisl pre-optics window for SVDW and VDV instruments,

#

L

E

Chack exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimurm specifications.

Replace air infet dust filler
Replace high capacity air inlet dust filter elemeant if installed Wi
Remove and clean instrument water inlet filter.

Agilent Water Recirculator

[ Service nat applicable

' Drain cocling fluid and remove any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter if present.

&' Re fill with Agilent Cool Clear cooling fiuid

@ Clean the coaling systemn Air filter and the condenser,

Revigion AOZ |ssued 27 Januery 2022
Docurment Number, G81430075 Pomn X of M
@ Aglent Teshnotogles, Inc. 2022

- Agilent
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Agilent
Agilent 5100, 5110 Preventive Manienance Checklist CrDSSLab

From Irsighn 1o Ducoms:

ICP-0ES adjustment

& Check position of Zn peak, adjust If required

i check Argon Ratio, adjust to specified value if required
@ Perfarm Detector Caliration

7 Perfarm Instrument Calibration,

Record Post-PM instrument performance

@ Run Instrument Performance test
M Record results in Instrument Perfarmance Test Results Table - Past PM
d For systems using ICP Expert version 7.3 and above, run the followlng Instrument tests

@ Subsystem Communications Test
o Air Flow
& Water Flow
Gas Flows
&' RF Generator
[ﬁ Camera Test
I2|( Optics Test
& Nebulizer Test

G( Record the result in the Instrument Test Results Table

Revmon AQZ lssued 21 Janwany 2022 Coghet -
Dcument Nurnber: GAOT 4490675 Faped ot b - {::‘.' Agllent
& Agilent Technciagies, Inc. 2022 AL N
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Agilent
Agilent 5100, 5710 Preventive Maintenance Checklist CrOSSLab

Fmm besight t2 Dsteoma

SPS 3 Auto Sampler

I{ Service not applicable

Power cycle the autosampler and yverify successful initialization,
Inspect X and Z axis belts for wear, Replace is necessary

Clean ¥ and Z axis slide shafis

Using customer's racks and the Agilent softwara rove the sample probe to the 4 outarmaost
carmers and rinse port, ensure that the probe s approximately centered in the vial,

oooo

SPS 4 Auto sampler

!ﬁ Service not applicable

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

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

O Check the X-axis and Z-axls drive belts for cracks, splits, deamaged testh, excessive

fraying, color changes or degradation from fumes.

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

0

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

O Testusing customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial, If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

Ef Service not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

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

Resamor ADZ, ssued: 21 January 2022
Dooument Mumber: GEI3 40075 rage S o1
© Agilent Techralogres, Ing 2092
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Agilent
Agilent 3100, 5170 Preventive Maintenance Checklist CrOSS La b

Fiom besight to Dudomime

Restore Instrument

O For HF applications, ask the customer to reinstall their sample introduction system. vif
é Leave system in an idle state: on and purging

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

Service Review

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

7' Record the Freventive Maintenance service activity in the customer's records/loghook.

' Record the PM event in the Smart Alerts logbook, if applicable.

e Update/reset instrument maintenance couniers as appropriate.

Iﬁ Affix the PM sticker 1o the systerm or instrument logbook based on the customer's request
Ilf Complete the Service Engineer Comments section if there are additional comments

@ Review this service, parts replaced, and test resuits obtained with the custormer.

P_f If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box, Systems in a compliant environment may need-additional
documentation

Pj Complete the Signature Page with both Service Engi and Cust il

Ravisian AGZ tasued 21 January 2072
Document Nurmbier: GBITA-S0075 Page0u W
& aglent Technologes, Inc. 2022
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Agilent Agilent
Agilent 5100, 5110 Preventive Malntenance Crecklist Cr USSLab Agilent 5100, 5110 Preventive Maintenance Checklist C[USSLab

From sight b Ducome: From Insight b Dateame:
Test Results ICP-OES Status Results Table
. Note: Thase measurements do not form part of any specification and are for reference only,
F e Test Results Table
MNote: These measurements do not form part of any specification and are for reference only. 3 o T 5 =
7 i Y Measurerment Standby hiode Plasma On
PmPM Sensitivity ﬂlwk Post PM Sensitivity Check Mains Voliage 215153 VA 226.613 WAL
Radial Acxial * Radial Axial Mains Current .04 A 0.4 A
IAIBT omSAER | pang x Lg% A 4700.% 4 5ha 2 instrument Temperatura 240 © 25. =
Mn 257 610 nm SRER Viush O 21285, 3 14560 154415 RF hir Flow (sensor speed) \5.0 Hz 4 0 Hz
A1396,152 nm S8R Vg &6 -] A= Plasma Exhaust Temperature Mo reasurement 341 '
K 766 497 nem SBR .0 M1 Ak 39 2 Water Flaw Oszillator Na measurement 183 Limin
* Axial result is not applicable for GBO16AA, GBO1244 Radial View instruments. Water Flow Detectar 0.9 4 Limin o W Limin
Wiater Inlet Temperatura "y £ % ‘c
Instrument Test Results Table Petyrhromstnt Tempersture 50 ¢ 35.0 .
Mote: The Instrument Test results are for systerns using ICP Expert version 7.3 and above only, CCD Temperature 1% o 349 L
Instrument Test Result Trermal Stabllzer 35.0 i 350 =
Subsystarn Communications Test Tass Argon Supply Fressure £5%.52 kPa 0% ed Pz
Air Flaw f&:ﬁ Purge Bas Supply Pressure*] 56 4 Pa 623 3\ kPa
Water Elow Fa&:s Option Gas Supply Pressure*t = () = kPa
Mebulizer Flow No mezsurement s Lemin
Gas Flows ?355 0.0
RF Generstor ? - Mabulizer Back Pressura No messurement A6 30 kPa
CariermTest —“'Pass Plasma Gas Flow Mo messurerment .4y Limin
Auxiliary Ges Flow No measurement N go Limin
Optics Test F& 55
RF Pawer Mo Friessurerment nan 5 w
Nebulzer test f'a 53
RF Supply Current Mo measuremient Y E] A
RF Supply Voltage Mo measurement Ao & dpeg v

*1 If option installed

Rensan AD2, Issued: 21 January 2E2
Coument Mumber GBI14-50075 Page N or 14
B Agiert Technodagies, Inc. 2022

Rewision; ADZ [ssued: 21 Jaruary 2022
Dacument Number 301490075 pogeilof e
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ilent Agilent
Agilent 5100, 5110 Preventive Malntenance Checklist C?SSSLab Agilert 5100, 5110 Prevertive Mamtenance Checklist CrOSSLab

From lesight o Dacoms From Insight 1o Ouscoms
Consumed PM Parts Signature page
el E:dqum-o_r Model# Quantity
Part Number  Where used consumed Service Engineer Comments (optional)
ol Pra-Optic Window GA0T0-68014 ggg]&:,ggg}s: \
If there are any specific points you wish te note as part of performing the installation or other
Radial :
Bl Fie-dute Window b i \ Iterns of interast for the customer, please write in this box.

Agilerit Gool Glear Coolant i 57990037 T -

Furge Gas Filter GEO10-60136 Al \

A ket filter G8000-68002 Al i

High Capacity alr Fifter GA010-60189 Optianal =

Ristor seal far 67 part valve far AVSE/7 GEAG-60002 GB4T4A/GA4I5 <

Rotor el for 4 port valve for AVS4 GA493-60002 GRAY3A =

:1::52 solution Lo rinse station 2 5mmid x GaAT0-80123 sps A 2

Barh connectar 2.5mm-1.5mm i0 GA410-E0124 SP54 -

PVC waste tulaing, Brom o x Smm id, 2m G3470-80122 SP5 4 =

Additional Parts may be required from enginesr's stock:

Haws drve belt 5410047500 553 =

7 s e bt 5410047460 P53 ~

Perigtaltic pumg tubing, PYC Sclvaflax, 3

biidged 3710049000 P54 =

Service Verification
Consumed Parts Reference
(Purchased by customer, not included as part of PM) Service Beguest Number Date Sarvice Completed:
. 600G 3320 Wy Woy 2013
1 Section Not Applicable. Service Engineer Name Customer Leaome: h
= — . Ranwshosn S, AF in On 0113
Product o Madel#  Quantity = = 2
Part Description Part Number where used consumed SaneE ¥ Sf;?:e 5 CIMT\EM Y:ure D‘I‘I‘kO‘n
SV AS 2’
Tat rurmber of pages in this document: ? z
%

. Revsion &02 Issued 21 January 2022
Agl |Elll Decurment Nurnber. GEI14-00075 Page ot 14
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Report Summary
Instrument Model
Inslrument ID

Instrument Serial Number
Software Version
Firmiware Version

Tested By

Test Completed On

Agilent 5100/5110 VDV ICP-0ES

GBEOT1A/GEO15A

MY 18030001
7.3.1.9507
3442
Kanyakom S

111312023 9:18:24 AM

Result Summary
Subsystem Communications Test Skipped
A Flow Test Skipped
Water Fl.w Test Skipped
Gas Flows Test Skipped
RF Generstor Test Skipped
Camera Tast Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass
Sensilivity Test Fail
Precision Test Pass
Paga 1ofd
enmsliaugy
Sensitivity Test Fail
Radial

Element Wavelangth

As (188980 nm) =460
Se [196.026 nm) 2410
Zn (213.857 nm} 14210
Pb (220.353 nm) = 4B.0
Mn (257,610 nm) = 3518.0
Al (396,152 nm) =34

Ba (493 408 nm) 234.0
K (766,481 nm) =18

Aoal

Element Wavelength

Specification  Meathod

SRER
SRER
SRER
SRER
SRER
SBR
SBR
SBR

Specification  Method

As (188980 nm) 22080 SRER
Sa (186.026 nm) 2158.0 SRER
Zn (208200 nmj) 22340 SRER
Zn (213.857 nm} = 1743.0 SRBR
Cd (214,438 nm) 242270 SRBR
Pb (220.353 nm) 23200 SRER
WAn (257,610 nm) = 10625.0 SRBR
Cr (267,716 nm) = 1048.0 SRBR
Cu (324,754 nm) 2180 SBR
Al (396.152 nm) 260 SBR
Ba (493 408 nm) =600 SBR
K (TB6.481 nm) 2240 SBR

Ratio
1420
10589
41803
2138
13681.0
121
185.8
80

Ratia
185.4
1887
205.0
68459
55076
4548
27295.3
39482
43.2
148
1823
3z

Standard Blank

B56.5 417
9374 67.5
443725 1116
25213 1254

2796517 4166
522697 38943
229437286 122800
107401.4 11876.7

Standard Blank
2285.0 1285
26137 2338
101584 123.0
1357606 3805
92921.3 2739
01112 4511
11261181 18970
1448753 1322.0
341489.7 67682
2353218 150438
23531013 455383
14470452 449171

Page 3of 4

enensliaugy

Resolution Test Pass
Element Wavelength Specification  \Width
N {174.213 nm} 940 692
As (185980 nm) =820 B12
C {193.027 nm) =11.50 an
Mo (202032 am) 5820 B35
Cr (206,158 nm) £13.40 8.99
Zn (213,857 nm) =870 BB4
Pb (220.353 nm} =850 7.068
Co (228.615 nm) =17.20 11.68
Ba {230.424 nm} =940 727
Mn {257 610 nm) =13.30 946
Mn (260.568 nm) %2030 14.18
Cr (267,716 nm) = 11.00 2m
Cur (324 754 nm) = 25.00 18.89
Cu {327.395 nm) = 14.20 11.28
Sr{338.071 nm) S 33.50 24.45
Ba (455,403 nm) =44.00 3362
Sr{480.733 nm) =35.00 17.37
Ba {493.408 nm) =36.00 2547
Ba (614.171 nm) =42.00 2543
Ar (675.283 nm) =74.00 G050
K (7B5.481 nm) = 80,00 65.33
Page2cf4
v
enehsliniugy
Precision Test Pass
Radial
Elemant pecificat) s
alue % RSD
As (188,980 nm) =260 122
Se (196.026 nm) =260 0.78
Zn (213.857 nm) =150 0.33
Pl (220353 nm) Z260 0.85
Mn (257.610 nm) =150 045
Al (356.152 nm) =150 0.37
Ba (493.408 nm) =150 0ES
K {766,481 nm) =150 0.23
Axial
Element | Specificat) I i
Value % RSD
Az {188.880 nm) =150 063
Sa (196.026 nm) =150 0.87
2n (206.200 nm) =1.50 059
Zn (213.857 nm) =1.50 046
Cd (214.439 nm) =150 0T
P (220.353 nm) =150 0.36
Mn {257 610 nrm) =150 0.85
Cr (267718 nm) =150 0.56
Cu {324.754 nm) =150 0.69
Al {396,152 nm) 5150 0.63
Ba {492.408 nm) 5150 0.88
K (766.481 nm) £150 113
Page 4of 4
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Report Summary
Instrument Model
Instrument 1D

Instrurnent Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES

GBOT1AIGEDT5A

MY 18030001
7.3.1.9507
3442
Kanyakom 5,

11/13/2023 11:10:02 AM

Subsystem Communications Test Pass
Adr Flow Test Skippad
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3522064 4003312
Wavelength  737.212 Tarai2
Page 1 of 4
]
enmsliaugy
Pass

Sensitivity Test
Radial

Element Wavalength Specification  Method
As (188.980 nm) z46.0 SRER
Se (196026 nm) =410 SRER
Zn {213.857 nm) 214210 SRBR
P (220,353 nm) 2450 SRER
Mn (257.610 nm) z 3518.0 SRBR
Al (395,152 nm) =34 SBR
Ba (433408 nm) 2340 SER
K (756,481 nm) =18 SBR
Aial

Element Wavelength  Specification  Method
As (188980 nm) =208.0 SREBR
Se (196.026 nm) 2159.0 SRER
Zn (206200 nm) = 2340 SRER
Zn (213.857 nm) = 1743.0 SRBR
Cd (214,439 nm) 242270 SRBER
Pb (220353 nm) 2320.0 SRBR
Mn (257610 nm) = 106250 SRER
Cr {267.718 nm) = 10480 SRER
Cu {324,754 nm) =18.0 SBR
Al (398,152 nm) 260 SBR
Ba (483.408 nm) 2600 SBR
K (766.491 nm) 2240 SBR

Ratio
1686
1224
47008
2360
145691
115
1708
T4

Ratio
2145
188.0
10882
75642
BE47.3
518.3
289925
A366.6
458
158
2036
387

Standard Blank

12848 533
1256.0 80.7
538701 1207
31006 185.7

3182881 4762
585105 47616
24908356 145142
117688.7 140241

Standard Blank
2706.2 1428
32628 2559
127948 135.3
1568839 427.8
1162817 3044
12490.2 5303
13058525 1890.2
173343.4 1547.9
381083.0 7560.5
274020.5 16458.6
90289145 441221
1701521.4 417718

Page 3 of 4
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Resolution Test Pass
Element Wavalength  Specification  Width
M {174.213 nm) =040 692
As (185960 nm) =820 6.08
C(193.027 nm) =11.50 8.33
Ma (202.032 nm) 5820 83
Cr (208,158 nm) £13.40 B3B8
Zn (213.857 nm) S870 873
Pb (220.353 nm) <950 7.02
Co (228,615 nm) =17.20 11.65
B3 (230.424 nm) <840 7.38
Wn {257 610 nm) =13.30 946
Mn {260,568 nm) 20,30 1405
Cr (267.716 nm) £11.00 7.2
Cu (324,754 nm) =25.00 18.24
Cu (327.385 nm) =14.20 1.3
Sr {338.071 nm) £33.50 2418
Ba {455,403 nm) =44.00 3328
Sr (460.733 nm) = 36.00 1741
Ba (493.408 nm) =36.00 2543
Ba (514.171 nm) =42.00 2527
Ar (B75.283 nm) =74.00 56.87
K {766.491 nm) 80,00 85.88
Page 2 of 4
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Precision Test Pass
Radial
Element g Specifi W d
Value % RSD
As (188580 nm) =260 0.85
Se (196,026 nm) =260 1.26
Zn (213.857 nm) =150 0.42
Pb (220.353 nm) <2680 0.54
Mn (257.610 nm) 5150 0.60
Al (396,152 i) 5150 0.47
Ba (493.408 nm) =150 068
K (766,451 nm) =150 0.50
Auxial
Element
Vaiue % RSD
As (188,980 nm) =160 0.42
Se (196.026 nm) =150 0.66
Zn (206.200 nm) =1.50 0.42
Zn (213,857 nm) £150 0.54
Cd {214.439 nm}) =150 0.42
Ph (220.353 nm) 150 022
Mn (257 610 nm) =150 0.54
Cr (267.716 nm) =150 048
Cu (324754 nm) =150 o.8es
Al (396,152 nm) =150 061
Ba (453 408 nm) =150 0.78
K (766,487 nm) =1.50 1.00
Page £ of 4
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Report Summary Gas Flows Test Pass
Instrument Medel Agilent 510015110 VDV ICP-OES Nepbase: - Asual Flow: Batk Awilisry  AclusiFlow  Back
Instrument 1T GBO11A/GBO15A Target Flow Pressure Targst Flow Pressure
Instrument Serial Mumber MY18030001 0.70 070 27182 2.00 2,00 111.13
Software Versian 7.3.1.8507
Fimwars Version 3442 Makeup Actual Flow  Back Plasma Actual Flow  Back
Target Flow Pressure Target Flow Pressure
Tested By Kanyakomn S. 200 200 116.00 18.00 17.84 231
Test Compisted On 11132023 11:15:43 AM
RF Generator Test Pass
Ri
esult Summary RF Power Supply Test Passed
Subsystam Communications Test Pass RF Power Supply (V) 147.380
Air Flow Test Pass RF Cscillator Test Passed
Water Flow Test Pass RF Cscillator Frequency 25843
Gas Flows Tast Pass )
e Work Coll Cusrent (&) 44410
Pass RF Power Supply Current (A) 1.999
Camera Test Pass
s Camera Test Pass
ptics Test Skipped
b Integration Time  Standard Deviation  Status
Advanced Valve System Test Skipped ()
B y Electronic Offset Test 1000 5.361 Passed
"""‘I Skipped Dark Current Test 6000 0.778 Passed
Sensilivity Test Skipped Array Test § 0,025 Passed
Precigion Test Skipped Linaarity Test 0118 Passad
Subsystem Communications Test Pass
Air Flow Test Pass
30% Air Flow (relative 75% Air Flow {refative
spead) speed)
14.00 2000
Water Flow Test Pass
RF Water Flow{Limin}) ~ Camera Water Flow Water Inlat Temperature
{L/min) ("C)
127 0.81 2037
Page 10f2 Page 2 of 2
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Agilent Crosslab Start Up Services

Introduction

Agilent Intuve 2000 Gas Chromatograph

Customer Infermation

Preventive Maintenance Checklist

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

. A e should be Iable 1o the engineer while performing the preventive
maintenance procedures.

= Any pans, not mt_luded n |he Pars Lists section of this document, are not part of the

F service, nor are they Included in the price of this service.

«  If & system reguires the use of extra of special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs

Agilent Preventive Maintenance provides factory recommended service for your analytical instruments to assure Important Customer Web Links

reliable operation and the accuracy of your results. : . s i
« For mare information about Agilent Technologies services, please visit our wabsite using the

following URL: hitp:/ fwwow agilent com/en-us/ prode rosstabanstrament-gen servicerepall

Delivered by highly trained and certified service engineers using genuine Agilent parts and supplies, Agilent

Preventive Maintenance provides everything you need to reduce unplanned downtime and keep your systems « The .ﬂgllolll Communlty is an excellent place fo get answers, collaborate with others about
operating at their peak. This chacklist will be completed at the end of the service and provided to you as 8 record Tl nd Agilent and find In—deoih documents and videos relevant to Agilent
of the preventive maintenance activities. tEI’:hﬂObglEq Visit fii CATIETILANI LY. il OIME

s Toaccess Agilent University, visit o/ fuvon sgileni.c urieekily 1o learn about
training options, which include anline, classroom and ansite ﬁelweqr A tralning specialist can work
directly with you 1o help determine your best options

«  Auseful Agllent Resource Center web page is available, which includes short videos on mainienance,
quick lists of for new , and other valuable information. Check out the
Resource Page here: https //yrww agilent com/en alEntresources

«  Need technical support, FAQS
https fwww agilent cony ses

supplies? - visit our Suppert Home page
.

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

Agilent
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Agilent

Service Engineers 5
« Contact the customer and ensure that all v supplies are befare the pi
maintenance visil.

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

» Complete empty fields with the relevant information

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

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

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

« Complete the Service Review section together with the customer.

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

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

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

Additional Instruction Note:

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

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

Revisan: 7 0007, issued: Decernher 30, 20205eptember
Agile Document Number, CO00705900013614
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Preventive Maintenance Procedure

Clean and inspect GC

B/ Unplug power cord from the power source.
Open GC covers and vacuum/ any dust/ is. Pay particular ion to cooling fans.
Inspect imernal connectors for proper contact and placemant,

B/ Reconnect Power ta the GC. Power the GC an and verify the power on self-1est passed.

B/ Verify aperation of all instrument fans.

Inlet and detectar co acernent

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

L{ Replace column Compression Baolts.

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

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

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

sample of corrosion, replace the ignitor. Examine the £10 eollector and castle assemblies for
~ clean as y. Use the builtin procedures accessed from Agilent 9000 touch

screen display or web interface

O Replace the Guard Chip or Jumper Chip for the Split/Splitless Capillary (SSL) or Multi-Made Inlet
(MBI} using the built-in procedure accessed from Agilent 9000 touch screen display or web interface.

Imlet and

B/Zem all pressure sensors,
Perform the inlet pressure [eak test.
@ Perfar the inlst restriction test.
farm the FID jet restriction test if FID insialled.
?Erfnrm the FID leakage test if FID instalied.
o Record if test passed or failed in the resuits table.
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System Information

O Check this box if an i fig repart is d instead of keting the table
below.

Instrument System Name and ID

Instrument System Site and

Location URE } &Kﬂﬁﬂ.ah

List the Serial Numbers of each
Component

1 [MEETY C 100004
2 GUs13h ol 13- 120134

List System Component Product Numbers

10.

Preparation

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

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

Revisiar: 2.0001, Issued: December 30, 2020 September 15, 2021
Agile Dacument Number D0007059D0013674
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Aagibent fntuvo

ALS Maintena

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

Check operation of &ll fans.

Check syringe for smooth plunger operation.

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

popooo

Restore Instrument

B’Rwestore the normal operating ditions uging the Local User Interface or Data System

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

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

Revigion: 2.0001, Issued: December 30, 2020 Septemnber 15, 2021
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Signature Page

Agilent Intuve 5

Service Revi

Ui/ ttach avallable reports/printouts of all tests to this documentation Intuvo Parts |
Record the Preventive Maintenan ice activity in the ¢ a3/ ? < i
“/ ¥ : W i ICE Service activity in cgsmmu s records/loghook. Note: The following kits are recommended for capillary and purged packed inlets. IF this is a general P
Q( i as X i t'he Kagd d-astof bles, you may use the customer's consumables.
Z{ Affix the PM sticker 1o the system or instrument loghook based on the customer's request. 5
D/Complele.the Service Engine.ex Comments section if there are additional comments. T on Part Number Product/Model # Quantity
Review with the customer this service, parts replaced, and test resulis obtained. where used Consumed
B/II the instrument firmuare was updated, record the details of the change in the Service Engineer's Fib Jet 0 19inch 1D GA5%1-20320 GIY50A {
Comments box of if necessary, in the customer's 10 records. - =
O Supply the customer with a copy of the Smart Aleris flyer Spiit Vent Trap Filter {2pk} G5188-6497 639504 i
U Describe Smart Alerts to the customer, Bus Bolt with Washer G4581-60260 GI9504 q
3 install Smart Alerts if requested,
Guard Chip for S5 inlet GA5ET-60565 G3950A L
= T 7= 5 G3T504
PM Test Results Table Guard Chip far MM GAGE7-60665 | oy
Jumper Chip for S5 inlet G4587-60575 539504 (
Detector Signal Outputs Before PM Service | Anerem |
| Senvice Jumper Chip Tor WML GASET-60675 G3g504 ) |
Detector cutput [01] ) I
Nip o[
Detector output [DZ] .
L LS o 1 Service Engineer Comments
Tests Expected Result | Aectual Result ar i - -
Inlet Leak Test | Pass i ,r If there are any specific points you wish to note as part of p::orming the service or other items of
ﬁ,\“ | interest far the customer, please write include them in this box.
Inlet Restriction Test Pass
fass
FID jet restriction test if FID installed Pass e |
FID leakage test if FID instafled Pass Wi |
Seryice Completion
23
Service request number __Q_OQB_O‘ DISZ  Dateservice completed —24 _fé[" e
Agilent signature %ZL\F' ——  Customer signature B B
Revision: 20007, Issued: Decermber 30, 20205eptember Total number of pages In this document T
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Agilant
I . . 1 Agllent GEMS Preventive Mantenance Chicklist
Agilent Preventive Maintenance Services '! ‘ i
] ST B
Agilent GCMS )
: oy 3 , Introduction
Prever > WA >1aNce

This checklist covers the following model(

e Model

s 4073 Series MSD T
0 5075 Series MSD
50 507/ Serles MSD

Agilen] Preventive Maintenance provides factory recommended senvice Tor your analytical .

instruments to assure reliable operation and the accuracy of your results T AU Series MS/MS

Delvered by highly trained and certified service engineers using genuine Agilent pansand o 7010 Series ME/MS

supplies, Agilent Preventive Mainlenance provides what you need to reduce unglanned downtime

and keep your systems operating at their peak performance aToE P00 S TTOH

This checklist is used as a guide for compieting the preventive maintenance tasks. A signed cogy i E
o8 O
of this checklist is provided for your records aToF 50 Serias O

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

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

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

« Ifasystern requires the use of extra or special procedures and/or pans for the maintenance

service, then these must be ordered separately and charged as a repair, which may incur
additional costs

Important Cu

+ Toaccess Agilent training and education, vish LR =k iz 2t learn
. about training options, which include online, classroom and ansite delivery. A training
Ag 1 Ient specialist can work girectly with you to help determine your best options,

Revigion 403, Issued: August 2022

[ humbel DETI06433 Page 20113 S Agilent

© Agitent Techralages, inc 2021

wenmslumugy wnilumuny



Ag:lenl

Agitunt GEMS Preventive Manienanes Checklis)

Fout sl fu Dutcome

+ Toazccess the Agilent Resource Center web page, wisit yen
- The following information topics are available:

Sarnple Prep and Containment
Chemical Standards

Analysis

Service and Support

Application Workflows

= The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and hnd in-depth documents and videos relevant to Agilent
technologies. Visit

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

+ Meed to place a service call? -

Service

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

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

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

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

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

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

+ Complete Signature Page and attach Sonature Page to Service Order

Revigon A3 issued Avgust 2022
DE Mumber DEFOAGAZES Page 3ol 19
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- Agilent
Agilent GOMSE Prevent e Manteaance Checklist -

Instrument Maintenance

Select the appropriate service to be parfe

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

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

rmnation

System |

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

Instrument System Name and ID

Instrument System Site and Location UkE ; Fraw?‘k okt

Llst S\-stm_i:nm_wTem_l;dum Numbers us: t.he Serlal Numbers of ea:m_r.‘,oaenl - _tl
. 630136 UStIsmeto '

2

4

9

3

7

a

g

Reizian A 00, tssued: August 2072
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Agilent
Agilent GEMS Preventive Mainlerance Checklist i i

Additional |

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

Rewigion: ADT, tssued: August 2022 .
DE Murmber GE 73554283 e 4 of 10 Ag ilent
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. Agilent |
Agilent GEMS Praventive Maintenance Checkist [ i

Preparation

[}~ Discuss any specific Issues with the customer befare starting

[ Review the instrument loghook for recorded problems and comments

P Save instrument cantrol settings before starting the procedure:

¥ Perform a general inspection of the system for cleanliness

& Check for proper installation of parts, assemblies, sensors ele

B/Check system forrequired instaliation of components and implermentation of Service Notes

Check for required firmware updates and verify with customers if they would like 1hem
installed. Firmware update{s) are strongly recommended.

Customer Re

Custorners should ensure that all necessary operating supplies, consumables, and usage-
dependent items such as gases, vials, syringes. calibrant solution and sclvents required for
successful preventive maintenance are available. & customer representative should be available
while the preventive maintenance is being performed.

Revisan A U3 Issued August 2022
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Agllent GEMS Prevemve Misnignance Checklst

From teaight 1 Dutcnnes

impﬂ-‘iam notice for custome!s

The should I the following before the Support Provider arrives on site:

B/Perform an autotune and retain the printaed tune report just prior to the start of the PM to verify
performance of the equipment

Mote: itis 1o have the run the and tune evaluation prior to

the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

the o

ment

Task Recommended

Yes Nao Interim  Majar As

=g Yes selected means that the task was done or
the part was required

v No selecied means (hal Ihe task was nat dane or
the parl was nol required

3 Interim selecled means (hal his task is
recommended 1o be dane at -month intervals

v Major selected means that 1his lask is
recammended 1o be done yearly, if 1he cuslomes
would like a serwce 1o be done al the &-manth
interval then the service could be purchased

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

Ravison A 03 Issued: August 2027
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Agient GCME Preventive Maintenance Chesklis!

Wj\j =] [=] Check for evidenoe of oil leskage Chock pump gaske! on lesage.

g0 &7 B Drann and replace rmechanical pump ol

T @ B @ |Reptce O Mt Fileril applicable.

1] D’ B & Discuss wilh customes the need for meee frequent oil changes if the oil & dirty

omfn | & Don' use mial liliers with Chemical loruzaton

oA =] =] Perform anti-suckback valve test. Power on until Side piale = held closed, power ofl and
check thal side plate holds closed. Visually confinm 1hat no od relurns up veouum hose.

Interitn / Major Preventiva M WHEE) Vacuum pumps

- Diaphragm

& Service Not Applicable
YesiNo 0O O [Ory Mechanical vacuum pumps - Diaphragm
Wea/No Interim/Major | Description
B8 @ 8 |Cho o evidence of poor vacuam - Turbio e demand, poor manicid vacuum, st |
oo B 2 Clerar air llow palts of dust
= El =] [E] =] I vacuum is poor, then replace 1he diaphragm purmp
O g =] [=] Perform amii-suckback valve 1881 Fower on enill side plate is hetd chosed, power off and
1 check that side plate holds cosed
Intarim revent: 2l vacuum pumps
- Seroll
D/&anrice Mot Applicable
Yes/No 0O D Dry Mechanical vacuum pumps - Scroll
Yes/Ne imerim/Major |Description
oo B8 B Repiace the |ips seal an the IDF pump,
oo B o] Check For evidence of pogr vacuum - Turbo power demand, poor manifold vacum, anc,
oo B B Replace the Exhewst Filter if required.
oo B @ Tiacuss wilh Cuslomer [he need for more frequent changes, il naeded
oo @ & Inform cusiomaern that pump ges ballast should be sstalled all the time.
| = =] = [=] Perform anti-suckback valve tesl. Prewer ca @il side plate s beld closed, power oll and
check ihat side plate holds closed

Rewzion A 03, Issued August 2022
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Agilent GEMS Prevente Mainienance Chackist

I it G
Preventive Maintenance Procedures
[0 Service Not Applicable
Interim / Major ¥ ve Mainian
Yes/No Interim/Major |Deseription

(= ] Perforrn qeneral inspection of sysien lee soanliness
oo & @ Lascuss any probilerns the customer is having with the ssirumeént
-
00 @B & Revw cusiomer reconds and exclude mai recanily seraced ilems
FD B B Rewiew the mosl eeent sictune report. This will grve a starting point for evaluating speciral
}uak 5, bassling noise, peqk Shape, mass assignmants e 1esolution

Interim / Major Proventive M

stem Ch

[ Service Not Applicable

System Checks
Y}afNo Interim/Malor |Description

I O @ B [Venify that calibration peaks were seen prior to starting the PM

Vent the inslrament

Inspect varuwm hoses, purmp, exhaus] lubing, and power cords for exessive woar

Visually mespect cahbant levels 1 TA PR (1 AL, 130 (1 ape), Fenl i avatanls

Look lor ey obwious exlernal damags o problemes:

Choar air imlakeds). Cosmehe coven s} may oved fo be ramoved

Verify gystem line vollage meats insiament specilicalions Yes Bl Mo O

O o o o o o
EH B O 8 @ 2 a8
| R T I L

For Hydrolnert sysiems. vesily cuslomer s running hydrogen: Yes 0 Mo [

Interim / Majo retive Mainten e Il Mec

CULIT pUmps

1 Service Not Applicable

ya
Yes/No €1 O Wet Mechanical vacuum pumps
Yes/MNo Interim/Major |Description

Revigion A D3, ssued August 2022
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Agilert GCMS Preventive Mismienances Chockfst

Interim / Major Praventive |

ing Syvstem and Filters

1 Sesvice Not Applicable

Cleaning System and Filters
Yes/No Interim/Major | Deseription

Fans

IE/D @ [Femave duat from fans & venl covers

o @ @ Wienify Lans ane [unctional are [hel Ihere s erough spsce argund 1ho
sngtrurmen for proper cooling

Source gleaning (all sources except |iydrolsert)

0o o ® Impm analyzes and oo e souce,
Jg o 0O B Drsassemble, Clean, Re-assemble source
o o @ | Henstall snrce ami cose anatyzar
Hydroiner Source
O@ O O Source NOT 10 be abiasely cloaned. o ceoniog requied 2l PML 112 |
in e is obgervad, 1o | he custarnes that

laaemants, msulaloss (repeller and sns slack), exiracton kens, and repelles kns
M@y need 10 be roplaced o resione perlormance. Hydrodnen Source shoukd
il B run with helium caener

Filers
P’ [s] (0] [=] Replace RMSH-2 | itium gas fiter - i applicable.
bpE o B Replace RMSN. 2 Nitregen gas filten - T apphcatile
g o O [ Replase RMEHY 2 Hydrogen gas liler - il apolicabie.
o ZII o & CP17OBE - Gas Clean Carrier Gas Xit for 7820 for Nitrogen or Heliurm,

| Bracke, Mounl and Filler — Jf applicabie.

o @ O 5] CP1¥974 - Gas Clean Filier Kil GEAS 187 Mount and Filles - iT zpplicable.
[ i CPT 7973 - Gaa Clean Filter, Replacermant Filler — 1| appiicabe,
|l:| ¥ o & 51500071 - Mehane Gas Filer - 1 appicable

Interim / Major Prey

em Past Check

[ Service Mot Applicable

Rewisan &03 Issued August 2022

DE Mumber DE7S964283 Page 10af 19 Agil Bnt
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Agllent GEMS Preventive Mainlenance Checklist

Agilent

[ System post-check

Yes/Mo Interim/Major |Description
O 8 @ [Pumpsystem back down Wal il aystom Siabily has been poeved. |

=] B Werily systemn vacuum reading(s} wa |ho gauge conlroler
= [ Leak Check
[5] = Verily systern an manual lune
[E -] Compare agains! previaus lune e report(s)
B @ |Change to Tune and verily thal all temperatures, pressures, and gas fiows reach mathod st |
E =] C:;‘;sc manually hat you have calibration peaks

El Aastoiune Perlormesd

Guidance: I 1he PM Service s performed pein 1o 8 gualilicalon serice, Then Lse the quallicalion procedure 25 3 gumde

Tor final instrumen setup and cheskoul.

Revison AD3, lssued August 2022
DE Number DETI064283
@ Agilent Technologes. ing 2021

sgilent GOMS Preventive Maintenanca Checklis!

Consumed PM Parts

Page 11018

tanms'bimuqu

Foum s o Dutn

Commaon MS Filters and Seals - 5073/5975/5977/7000/7010/7200/7250 Series

As
(Pan Description Part Number  Interim Majar Needed “
5l ¢ L
Helium gas filter - if required RMEH-Z
Nitrogen gas filter - i requared RMEN2 -
Big Universal Trap, 1/8° fillings. Hydrogen, il RMAEHTY-2 v .
required
Gas Clean Carrler Gas Kil for 7890 for Mitogenor (217588 - 7
Helium, Bracket, Mount and Féter - if required
Gag Clean Fiter il GRS 1/8 in [complele CP179T4 W o
replacement kit) - if requirad
Gas Clean G55 Filter - i required CP179T3 ’ v
orermical lonization Gas Purifier (G sysiems) - il 51909077 ¥ .
required
Agilent AVFE Flatinum, 1 quarl 51915851 “ -
Gas filters need to be changed only it required
WS Maintenance Supplies for 5973/5975/5977 Series
- hs
Part Description Part Number  Interim Major Needed
Diffussan purnp e {Giffugion Pump Models) g.lﬂ(.\-DBDG a v o i
(DP-3 Tip Seal Replacemant Kil (I0R-3 Dry Pump GP07T-67018 & L4 ’
Mobes)
I0P-3 Tip Seal Replacement Kil {no tools - C50 51909567 v L "
BN
1DP-3 Tip Seal Replacement Kit (no oo - VED s " b ’
PN}
Filter element for IDP-3 :E PLSLRFILTER G 2 ”
R0 v
0542 i Mist Eliminator 304G & 3/8 SA0FT0ES5L + o
Exhaisst oil mist Irap (Iheead) Edwards/Plailler GI0R9-40039 ¥ ¥ -
o«
Repelier Insulalon G099 20033
v
Lans stack insulaioe G3R70-20530
o -
Lens insulator for Extractar (1ing msulator) GIRTN-20445
«
Hydreiner] Exiractar lens {3 GTO7A-20909
D ¥, L
Hydroinert Repsilen GI078-20802
Revigon A0, ssued August 2022 A =
O Myrber DET9A64283 Page 13af19 B Agllent

& Agilent Technoiagies, Inc 2021
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Agilent

Agiant GCMS Preventive Maintenance Chocklist

Service Review

Agilent

D/Attach available repons/printouts of all tests to this documentation
Record the Preventive Maintenance service activity in the customer's records/logbook
[# Record the PM event i the Smart Alerts lngbook, if spplicable.
Iﬂ/upﬂate#resel nslrument maintenance counters as appropriate.
@ Affix the PM sticker to the systern or instrument logbook based on the customer's request
EJ’ Complete the Service Engineer Comments section if there are additional comments
Review this service, parts replaced, and 1est results obtained with the customer,

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

J docurnentation

Complete Signature Page and attach Signature Page to Service Order

Test Results

I Test Description

Expected Test Result Actual Test Result J
Rewdion A00, issued Apgost 2022 &
DE Mumber DE 2980283 Fagr 120l 19 Aglleﬂt
© agiknt Techaniogies, Inc 2021 '
enesluaugy

Agilent GCME Preventive Maintenanse Chipidis)

MS Maintenance Supplies for 7000/7010 Series

Agilent

Part Description Part Number  Interim Major Neaded
Nitragen gas filter . Hl\:"&‘ﬂ? . v
IDP-10 Tip Seal Replacement Kil (10910 Dry Serall o L

Pump kadels | GTHNM-BT0 #
:;J.r:;u T Seat Replacernant Kil (notools - VR0 KO 6000 “ @
il M5t Filler RV GEE00-BO0AY v i
Filler elerrent for the 1I0P-19 TFP[S{ HEILTER v o
Repelier insulato: G069 20733 L
Lens stack insulalor 63870 20530 -
Leens insulator Tor Extracton (ring insulalon G3A/ 20445 v
Hydralnen Extracior lens (Bmm) GIOTH-70R00 L4
Hydrolnest Repefier G/D7B-2R0F “

MS Maintenance Supplies for 7200/7250 Series

Az
Bajor Needed

Part Description Part Number  Interim
Mitrogen gas filter - if requirad RMSN2 L W
RIS Probe Mainterance Kil (7200 Series anly) G700 67023 L4 o
DS207 il Mist Eliminzlar RABOT-& T L4 *
IDP-15 Tip Seal Replacement kil {I0P-15 Oy Pump  GOAGE-BUOA o e
Maodels)
I0P-15 Tip Seal Repiacement Ki (no tools - VPD REPE SLAFIL | FH v .
BN
Filter giement, for SH0/SH 124015 exhonest (35109920133 # !
silences
DE3/8 MAG. PLUG AND GASHL T G805 L L&
MS Maintenance Supplies for JetClean
As
Part Description Part Humber  Interim Major Neaded
Big Universal Trap, 1/8° lillngs, Hydrogen, i RMSHY 2 v ¥
required
Revisiom A3, Issuad August 2032
DE Number DET3954263 Page 140f 10
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Agitent GOMS Preventive Maimenance Chackhst

Consumed Parts Reference

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

~ Agilent

(rosslab

T Imeght i Dictunises

MSD Mail Supplies 5973/5975/5977/7000/7010,7200/7250 Series
As —|
Part Description Part Number  Interim Majar Needed
El High Temperature Filamenls G7005-60061 -
Oiy?
HESEl Filamenis G002 6DDD"_ L4
LE-Ed Filaments GIBE0-60021 *
Cl High Temperature Filament - all MS0s GRONG-60072 L
PFTBA GCMS Tuming S1andard calibrant _ 0S97T-6057) -
PEDTDcaibiant ML B B500-8510 4
PFET. IRM calibranl for GC QTOF D5 mL jﬂﬂ-n.‘m o
MSD Maintenance Supplies 3973/5975/5977 Series
As
Part Description Part Number  Interim Major Needed
€1 Interface lip seal (1ip and apring comba) (1999 60472 o v
ChImerface tp seal {tip only) L‘;S&?El;;“[li-‘l? &
C Ierface tip sesd spoing (sprng only) GHER0-20021 L
Repeller insulator 6109920133 "
Oty 2
Lens insulator/holder (HES) GAO02-20074 o
Ring heater/sensor assembly (HES) GTO0P-G0043 -
Caramic insulator for Extractor (HES) GROU 20064 W
Transfer Ling Tip Cap, Threaded G3R/0- 20547 <
Transfer-Ling Tip Base, Threaded G3870-20548 L4
Lens stack insulator QQB}O-Z_DGI}.D - R b4
Lens insulator for Extracioe {ring Insulalor) GIETO-20445 ¢
Hydsalnert Extracion lens (9mm} G7078-20304 ¥
Hydrolner Repeler 7078 20902 v
st 8 mpiimian) - % Agilent
& Agient Technoiogies, Inc. 2021 .
]
enanslumugu
Agilent GEMS Preventive Mantenance Checklist
l as
Part Description Part Number Interim  Major Needed
TranglerLine Tip Base, Threaded 6337020548 s
El Extratior Transler Ty GIETO-20542 v
CI Tip Compression Sprng 6195420023 o
MS Maimtenance Supplies for Intuvo 9000 MS Series
s
Part Description Part Number Interim  Major Needed
Swaged MS Tail - Patkagid (4500-60009 (
Swagad WS Tall (HES) - Packaged GASH0-H010% -
Commaon MS Maintenance Supplies
o b
Pari Description Part Number Interim  Major Needed
Abasive paper, 30 um - 5061 5896 v
Alumi powder 393706201 - v
Clathe, clean (pky of 15 O59B0-H0051 v
Cloths, cleening (pkg o 300} 9310-4_8‘28 o
Cotton Swaks (pkg of 100) SLIHL]-S;WD 4
Gloves, cean, lange: HEA0-0030 - .
Gloves, clean, small BeS0-009 L8
s?:::b:ra;é;?%efz?nwm e Page 17019 Agl[el‘lt

& Agien! Technolagies, Inc: 2021
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Agllent GOMS Preventive Maintenance Checkist

Agilent

ME Maintenance Supplies for 7000/7010 Series

Part Description

As
Part Number Interim  Major Needed

Cl Interdace tip seal - 7000 G1995%-60412 s
C interlace lp seal - 7010 51002 60412 I
Clinerlace g saal (lip ow',;p Gas@néaz o
Cl Intertace lip seal spring (spiing anly] 5199920023 {
Repellet insulatar - 7000 GAOGO-20T 33 Oiy 7 I
Leris insulatorhalder (1415} _L.:.-’LILI? A4 L4
Eng heater/sensor assembily {(HES) Ginoz ‘.‘ﬁMJ._ L)
Ceramic insulator lor Exiracior (HES) G2 20064 o
Transterdine Tip Cap Threaded GERTO-I0547 v
Transier-Line Tip Base, Thieaded GIBTD-20548 v
Lens alack ingulatod GEETD-20530 ¥
Leng insulalor for Etlm g insulator) C‘.!BJOQ_OM'J Ui
Hydrainen Exiractor lens (Smm) GIUTE 0904 v
_wwd‘r;mn Fepeiler GIUTER0902 v
MS Maintenance Supplies for 7200 Series
As
Part Description Fart Number Interim  Major Needed
Exiraclor Léns Insulator GPO0S 20733 o
It Focus Insulstor GPO05-20447 <
Ring Healar/Senaor Assernbly GO0560110 I
0 Kfer Tip /00520542 .
RIS Xfer Tip Spring GFO0G-20024 ¥
M5 Maintenance Supplies for 7250 Series
. As J
Part Description Part Number Interim  Major Meeded
Lens insulaton holder (HESIJ GT002-20074 v
Ring hester/sensor assermbly (HES) GIO2-B0043 Ed
Ceramic insulator fof Exiracion (HES) GP0G2-20064 o
Transfer-Line Tip Cap, Threaded G3F70-20647 ¢
Femvmnn: 003, a5 dugust 7023 -
OF Nurrber DETI064263 Page 1601 15 Agllent
B Agilant Techrologes, ing. 2021 v

Agilant GEMS Prevenive Masonance Chocklis|

Signature Page

Service Engineer

Agilent |

If there are any specific points you wish to note a5 part of performing the service review or
other itemns of interest for the customer, please write in this box.

Service Verification

Service Request humner 600 10151

Service Engineer Name

Su .

Service Engineer Signature:

Revision: A 03 Issues August 2077
DE Muminer DEFS964281
D Agilert Technologies, inc 2031

Late of Service Completon 24 APr 2023

Cisstormet Mame:

latal numbes of pages in this document

Page 1Bl 19
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Agilent CrossLab Start Up Services

Agilent 7697 A He
Preventive Maintes

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

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

This checklist is used a5 a guide for cornpleting the preventive maintenance tasks, A signed copy
of this checklist is provided for your records.

Revision 1.00, Issued Saruary 2022

Agile Dacurnent Number: SO-AZUDAA03
CE mumiber DE14158749
& Agilent Technokg:

laﬂﬁ"ﬁb;ﬂ’l'l.lﬂﬂ

Agilen FESTA Head Harmpler |

Checklist - Stasdird

Important Customer Web L

+ Tosccess Agilent University, visi i 4 crsiy tolesm about
training options, which include online, classroom and onsite dE[IVEI')' Atraining specialist can
work directly with you to help determine your best options.

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

Sample Prep and Containment
Chemical Standards
Analysis
Service and Support
Application Waorkflows
» The Agilent Community is an excellent place to get answers, collaborate waith others about

applications and Ag.lem ﬂroCL.cts and hnc‘. in- demh documents and wideos relevant to Agilent
techrologies. Visit 1+ e

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

» Meed to place a service call?

Reviszon 1 issued: January 2022
Augike Decumen N S0-a7 004300 paga_of

OF rureher DE14150749 N b Ag i Ient

& Aglert Techaoingies, Inc 2022

I.Bflﬁ"ﬁ.b;ﬂ’nlﬂﬂ

Agilent

Agient 76974 Headspece Sampler Preventve Maintenance Checklist - Standard 3

Agilant

Introduction

Customer information

Revison 1, Issued January 20

Customers should provide all necessary operating supplies upon request of the angineer

Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures  Customers are responsible for regular maintenance and are
encouraged to ohserve the service representative,

Any parts notincluded in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance sarvica nor are they included in the price of this
Service.

If a system requires the use of extra or special procedures and/or parts for the maintenance
senvice, then these must be ordered separately and charged as a repair, which miay incur
additional costs.

2

Aqile Doeunient Number: SD-AZD0440% papa. ol _ o

DE numbar DERA158740 %, Ag ll EI‘It
© Agiers Teshriogies, inc 2022
wnsslimugy
-, Agilent y
Agien TEI7A L Sampier Bre 0 Cherkiis) 3 LSS LE

Service Engineer's

esponsioililies

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

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

Check “Service not applicable” check hoxes (o indicate services/tasks rot delivered, as
appropriate.

Cornplete the Praventive Maintenance services in the mast logical order refevant 1o the
individual system service in the order of the tasks listed

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

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

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

Ask the customer to sign the Service
signature.

section including the 's and your

Revigicn 1, Issued Jaruary 2022

Agile Cocument Mumber S0-A2004403 mege_of _
DE mumber DE14156749
© Agilent Technologies, Inc 2022
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Agilent 76574 Headspace Sampler Prevent ve Maistanance Checklis) - Standusd

Instrument Maintenance

Select the appropriate service to Le performed

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

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

Systern Information

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

Instrument System Name and 1D |

Instrument System Site and Location | UKE ; %Lhu

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

b Gls73 -~ (Fony . N0 $A

o ooBow

Revion: 1, Issied. Janudry 2022
Agie Decurment Numer: S0-A7004405 page_of _

DE rumber OE14156749 . ‘ Agileﬂt

© Agikant Technclogies, Ing, 2022
n
enanslumugu
-, Agilent

Crosstab

Tiéon Irsgh 1t

Agilent TEITA pace Sarmpler | Hive: M Checklist - Standard

Preventive Maintenance Procedures
O Service Not Applicable

Inspec

d Clean Sampler

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

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

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

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

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

Using the Manual Operations function under fhe Service Mode Key on the instrument keypad,
confirm that the following components work:

o Tray Lifter (If applicable)

o Sampler Lifter

o Carousel Mator

o Shutter Mator (If applicable)

Pneumatic Componems

[0 Service Not Applicable

A" Remove the sample probe.

[ Rermave the sample loop.

[&" Install the new sample loop.
J},}/Inslal-' the new sampie probe

2 Remove the fused silica transfer line.

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

D/Reinstall the fused silica transfer ling

Hevision 1 tssired. January 2022
Aqile Document Murmber S0-A2004403 paga_ ol _

OF nurriber. DE 14156740 Agllent

& Aglent Techrologies, inc. 2022
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Agilant TEITA pace Sampler Preventive Checklist - Standard

Preparation

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

[ Review the instrument logbook for recorded problems and cormments.

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

@ Perform 3 general inspection of the system for cleanliness,

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

& Check system for required installation of components and implementation of Service Notes

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

Rewizion 1, lssued Jsrusary 7177

Agle Document Number: S0-A7004400 page_ of
CE rumber DE14155730

& Agilent Technaloges, ine. 7037

-, Agilent
enesluaugy

Agilent TER7A Hesdspace Semple Preveritive Maintenance Checklist - Standard

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

Tray Components

1 Service Not Applicable

21" Check for any debris in thie sample trays and clean if necessary

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

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

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

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

Rewmon: 1, issued: Jenuary 7077

Agie Dpcument Number. S0-02002400 page_al _
D€ number DE1415872%

@ Agikent Technalogies, Ine 2022




Agilent 76974 Headspace Sampler Prevenive Mainterance Checkist - Standard

Restore Instrument

O Service Not Applicable.

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

@ Perform gystem checkout procedure or test

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

Service Review

I]/ Aftach available reports/printouts of all tests 1o 1his documentation

I Record the Preventive Maintenance servica aclivity in the customear's recordstiogbook

e Record the PM event in the Smart Alerts logbook, if applicable

IJ Update/reset instrument maintenance counters as appropnate

& Affix the PM sticker to the system or instrurment loghonk based on the customer's request.
Complete the Service Enginger Cormments section if there are additional comments

L'f Review this service, parts replaced, and tes| results obtained wilk the customer,

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

Complete the Signature Page with both Service E g and C:
7T607A He
Test Deseription Expected Test Result Actual Test Result j
Teay Calibraticn Pass ﬁm -
Leak Test Pass ﬂ%
Chemical Checkoul Test
Resion: 1, tssied Jaruary 2072
Agile Document Nimber: ST.AZ004403 fige_ol _ " -
OE surier. D141 58740 Agl |Eﬂt
& Apdent Technologies, Ine. 2022 -
1
enanslumugu
Agilent
Agilent 76974 | Sampler Fre Checkiis: - Standard 05 :_;‘.Lab

Signature Page

Service Engineer Comimi

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

Service Verification
Servoe Request humber. 5O §019 1952 Daie Service Completed:  2F prpt 023
Sapice Frigivess Nami 5\-\]"&‘""1\ N Customer Mame

Sarvice Engineer Sighalure: %,/\, [\1 * Cuslomer Signaluie:

Tetal number of pages in this document

Revision 1, Issued January 2022
Agile Decurrent Murrber: S0-AZ004403 page.af

DE number DE141 58740 : . Agi]e“t

© agilert Technologies inc. 2027
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Sampler F 2ntive Mai Checklist - Standard

Agilent 7RE7A | (9
Frim ot r et
76974 Heads Sampler Parts L
Product or Model# Quantity
Part Description Part Number where used consumed
FEITA Standard P K GA556-67011 FEOTA HE Sampler 1
= . . - OGS4 HE Sampler 1{Optional not
Ferrule Flexi Ineri 0 53 mm Col 1047 8FS G3188-27503 AND GI5204 madule incluged in BN K

' Part numbers and descriptions for the kit contents

l Part Description Part Number Quantity
SsampleProbe o GA556-63675 1
Sample Loop (1mL} GASSE-80106 1
Tharmal Gap Ensulation Foam GALI0 00610 1
1674 Fused STa and ProSies Ki GIOTA10H 1
Foiyimide, Valcon Ferule, 5 pack 0100-7595 1
Mut and reducing union for 6 port valve transfer line connection 01002594 1
Lenar, divect, 2mm 1D, deactivated STH1-8B1R 1

Resdsion 1. Issued January 2022

Agple Dacurnent Number SO-AZ00A803 page_of _
DE number DE14156749

© hgien Technabgies, Inc. 2022
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Agilent
CrossLab
Agilent CrossLab Start Up Services

Agilent GCMS
Preventive Maintenance Checklist

Anilent Preventive Maintenance provides factory service for vour analytical
instruments to assure refiable operation and the accuracy of your results,

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

w@nmslamuny
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Agilent GGMS Preventive Maintenance Checklist
Fram snaght @ QuzEm

Introduction

Select the appropriate PM to be done and then perform the checklist under that section
O Interim Preventive Maintenance & menths
o Major Preventive Maintenance Yearly

This checklist covers the fallowing model(s):

Type Madel
50 5973 Series MuD
S0 5975 Sarles MSD
sa 5077 Series MSD
TQ J 7000 Serles MS/MS
TQ ! 7010 Series MS/MS
aToF 7200 Series QTOF
atoF 7250 Saries QTOF

Customer Information

» Customners should provide all necessary operating supplies upon request of the engineer.

= Acustomer representative should be available to the enginesr while parforming the praventive
maintenance procedures.  Customers are responsible for regular maintenance and are
encoutaged to observe the service representative.

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

+ If a system requires the use of extra or speclal procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additiomal costs,

Furvision 410 lesued February 2001 Iwi of ﬁ_

: Agilent
enanslumugu
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Agilent GCMS Preventive Maintenance Checklist

System Information

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

mrm SystemNameand D VS 2o04 Mo%?
Instrument System Site and Location United Aw_b.,fﬁqa[ [;\g‘sm‘h gf/m

List System Component Product Numbers _ List the Serial Numbers of each Companent

v G VS2ooaMos}

2
2

Preparation

@ Discuss any specific Issues with the customer before starting,
Review the instrument logboak for recorded problems and cormments.
Save ingtrument control settings before starting the procedurs,

¥ Perform a general inspection of the systermn for cleanliness,

@ Check for proper llation of parts, assemblies, sensars ete,
W Check system for required instailation of components and settings as defined by current
Service Notes

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

Customer Responsibilities

Customers should ensure that all necessary operating supplies, consumables, and usage-
dependent ffems such as gases, vials, syringes, calibrant solution and solvents required for
successful preventive maintenance are avallable. A customer representative should be available
while the preventive maintenance is being performed.

ﬂmwma IssuzdFebﬂ. 078 Page_4__ aof 5_
: Agilent

I.Bﬂﬂ'liulm‘l.lflﬂ

CfbssLab
rossLa Agilent GCME Preventive Maintenance Checklist
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Important Customer Web Links

» For more information about Agilent Techinolo 5, please visit our website using the
following URL: hitnut/www. agitant eam/en us/oredicts/Grosslah-nstument- fmervice
[=pair

* Toaccess Agifent Linfversity, visit [itp/dwww sgitent comycrossiab/iniversityy to learn about
training options, which include online, classroom and onsite delivery. A training specislist can
wark directly with you to help determine your best aptions.

* A useful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the f Page here; hifps.Avwwaglient com/en-us/agilentresotrces

» Meed technical support, FAQs, supplies? = visit our Support Home page at
hittesfwww sgitent. com/searchislapont

= Getanswers. Share insights. Bulld connections:
Join the Agitent Community at https/Ycommunity aglent.comy/welcams

Service Engineer's Responsibilities

= Contact the customer and ensure that all necessary supplies are available befare the preventive
maintenance visit

= Complete empty fields with the relevant infarmation,

= Complete the relevant checkboxes in the checklist using either a X or tick mark “v™

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

« Complete the Preventive Maintenance services In the most logical order relevant to the
individual system service in the order of the tasks listed,

= Complete the Service Review section fogether with the customer.

= Ask the customer to sign the Service Comp section including the ¢ s and your
signature.

Additional Instruction Notes

«  Preventive maintenance i3 a faclory recommended procedure designed to reduce the likelinood
of electromechanical failures Failure 4o perform preventive maintenance may reduce the long-
term reliabllity of certain instrurments and systems. Two preventative maintenances (PMs) per
year are recommended, the Major PM Service will be performed annually with an Interim PM
performed & months after the Major PM.
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Agilent GEMS Preventive Maintenance Checklist

Important notice for customers

The should lete the fallowing before the Support Provider arrlves on site:

ﬂ/Pe.rfnrm an autotune and retain the printed tune report Just prior to the start of the PM 1o verlfy
performance of the equipment.

Note: it is ded 1o have the run the and lune evaluation prior to
the PM and then start the vent cycle so that the instrument will be ready for the service
representative.

Definition of the Task/Recommended items within the document

Task Recommended
Yes Mo Interim / Major / As needed

@ O O O O Yes sslected means that the task was done or the part was
required.

o & O ] O Naoselected means that the task was not done or the part
was not required.

o o @& B O Interim selected means that this task is recommended ta be
done at &-month intervals.

o o o ®& O Major selected means that this task is recommended 1o be
done yearly; if the custormer would like a service to be done at
the §-monih interval then the service could be purchased

o o o (] As needed selected means that the task was done or the part

was used as needed. For example, there could be two types
of filters that could be used and this was the one selected.

Preventive Maintenance Procedures

Review the mgst recm autolume report. This will give a starting point for evalusting spectral
pesks, basaline noise, pesk shape, mags assgnments and resolution

Fecord Instrurment model no. & )
Fecard Instrument senal no, S aMEsd
Fecord kough Vacuum s =
u Fiecord Manifold Vacbum 1,5 Xje”
f I‘_ru;_ec.*cmummad Cagi|lora folyena
T [2J
Rewson Pv"ﬁl&&l!ﬂ Feumury 2021 Page _£ of ﬂ_
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Agilent GCMS Preventive Maintenance Checklist

2 \ent the instrument

ok 8 [inspect vacudheises, purnp, exheus] lubing, end powes cords [0 eroessive wear
] Visually inspect calibrant levals — PFTEA PFOTO (If appl) (RM [if appl) RefillIf avallabiz.
Look for any obvicus external dsmage o problems:

Clean alr intakels) Cosmetiecoveris) may need 1o be ramoved
Verify systam line vollage meets instrument specifications Yes 0 No O

] verify ihet calioration peeis wire seen pror Lo stenting the Biv L

Ciseck for evidence of ol leskage Chedk pump gasket for lenbage.
[Drain and r mechanical ol

=

=]

= Repisce Dil Mist Filter if applicable.

] Dizcuss with customer the need for mare frequent oll changes if the ol 15 dirty
[=]

[£]

|Don't uss mist fitters with Chemical lonizetion,
Perform anti-suckback valve test. Power on untlf side plate is held cloaed, power off and
check that

d. W caxfitm that na oll returns up vacuwn hose

side

E = Check for evidente of poce vacuum = Turbo power demand, poor menifold vacum, et
Ol ] Clear air flow paths of gust
= ] W vseuurn is poor, then replace (he diaphragm pump

] Perlorm anti-suckback valve test Power on untll side plate is hedd closed, power off ang
! chack that side piate holds dosed.

[Check: for evidence of poar vacuurm — Turbo power demand, poor manifold vacuurm, etc

[

] FReplace e Exhaust Filler if reguired.

] Disouse with customer the need for more fragquint changes, Il needed.
=

=

Inform customer that punp gas ballast should be nstalled ad the time
Perlerm anti-suckback vabve sest. Power on until side plate is beld closed, power off and
check that side plate holds closed.

% Cleaning Systerm and Filters
r- =

ng
Remove dust from fans and vent eovers
Verify fans are functional and thal there is enough space around the
instrurnent for T cookng.
!ﬁ Sources cleaning
O & #& [Cpen analyzer and remaove the source.
= Uliaiissennung, Ui, Re-deseribie suurce.
o # # Re-install source and close snalyzer,
Filters
O & Feglace RMSH-2 Heliurm gas filter — it appbcahle
=" ol lace RMSH-2 Nitrogen ges filker — if epplicabls.
[=] = |zce RMSHY-2 Hydro 5 filter - I applicable
=R~ =] CRI170ES - Gas Clean Carver Gag it for 7890 for Nitragen or Hefiurm,
rason ot o e i
= A A GRTT974 — Gas Clean Filker Kit GCME 1/8", Mount and Filter - if applicable.
0@ & ®| C217%73 — Gas Clean Filter; Replacernent Filter - If applcable
O = A 5190-5071 — Methane Ges Filter = if icabls
gas filier is replaced, wiite the change date on the filter uing & permanent marker,
Revisian 410 Issued Fabreary 2027 Page } af j_
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Agilent Consumed Parts List Table
Id’t Section not applicahle

Product or Modeld | Quantity
Part Description Part Number ‘where used " | consumed
Revazon 470 kesued Fobrusary 2071 Page & arﬂ_
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Agilent GEMS Preventive Maintenance Checkdist

|Description
Purmp gystem back Gown, Wait Ut system stability nas been achieved.

Werify systerm vacuum readingie} via the & controfler.

Lenk Check
[Merify syaterm in manual tune
IDerr%re against previods lune hie report(s)
Change to Ture and verfy that all \emperatures, pressures, and gas 5 reach method set

s have calibration peaks.

Guidance: |1 the FM Szrace iz parformed prior to a qualification servics, then use e quallication procedes a5 quide
for final instrument setup and checkout.

Service Review

@' Atlach available reparts/printouts of 2l tests to this documentation.

& Recard the Preventive Malntenance service activity in the customer's regords/logbook. Record
the PM event in the Smart Alerts logbook, if applicable,

@, Update/reset instrument mainieriance counters as appropriaie.

B/ Affix the PM sticker to the systemn or instrument loghock based on the customer's request.

E( Complete the Service Engineer Comments section if there are additlonal comments.
Rewview this service, parts renlaced, and test results nhtained with the customer

T If the instrument firmware was updated, record the delails of the change in the Service
Engineer's Comment box.  Systems in a compliant environment may need additional
docurnentation.

Agilent Test Results Table

Test Description Expected Test Result Actual Test Result
Avto une hkid st
Enlughe fme 5 P

Revesan A0 ssund February 2027 Page i of B_
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Signature Page

Service Engineer Comments (optional)

Service Completion

ﬁﬂ’i Date service completed M
Cares ~r§mw 39?1:'

Service request number

Agilent signature _éﬁ

Total number of pages in this document q . (23

Customer signature
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Agilent Crossl ah Start LIp Services
Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

nudent Preventive Malntenanoe provides factory recommended service for your analytical instruments to assure

Dalivarad by biahly trainad snd cerified saries anginsrs ueing ganuine Agilent narte and suppliss, Aniten
e hina wrii nasd 1 radira nnlanned doumtima and kean wnir sustams

operating at thelr peak. This checklst will bé'compleieﬂ at the end of the senvice and provided to you as & record
of the preventive maintenance activities.

Agilent
1
enanslumugu
Agilent

CrossLab
Agllant 8390 GC Preventive Maintenznce Checklist B
Service Engineer's Responsibilities
= Contact the customer and ensure that all y supplies are lable before the p

maintenance visit.
i mabr Siamm s b i S e s M R m b A
« Complete empty fields with the relevant information,
= Complete the relevant checkboxes in the checklist using either a "X" or tiek mark "+

= Check “Section nolappllcd:ln check boxes to indicate ks not dell d, as approp
* [ st the sefvice in the order of the tasks listed.

= Cornaletethe ﬂalds for page numbers ot ma foot oi’ each selman page

= Complete the tetal number of pages field in the Service Completion sectian

=  Ask the customer to sign the Service 1 section the 's and your

signature.

Additional Instruction Notes

= Check for any active service notes for this unit. If there are any applicable "Safety” or "Modification
Recommended” Service notes, plan ta implement the changes an this unit before doing any

= Donot implement firmware updates, unless you get approval from the customer and are sure that
they are compatible with the instrument control software,

Agile Decument Number: DO 3610
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Introduction

Customer information

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

A suldbcovaiistlo e

Al ok
WS R

. .!mmI parts, nol Included mm Pan.s Lists section of this document, are not part of the

sarvice: nor are thev incleded in the orice of this service.

- ii a system requlmlhe use of extra or specizl procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

Imipartant Customer Web Links

For mese Information about Agieni Fechnologies um:u. please vislt our websne using me
following URL: http://www.agilent, fen-us/r sery pal

The Agllent Community is an excellent place to get answers, collaborate with others about

applications ana Agilent products, and find in-depin documens gnd videos reievant 1o Agiient
Visit httpa:/, ity agilent com/welcome.

To access Agllent University, visit hittp/fwww. sgilent com/crossiab/university/ to leam about

training ontions. which include online. classroom and onsite delivery. A training specialist can wark

directly with you to help determine your best options,

A useiul Agiieni Resource Senier wel poge s avaiisbie, which meiwies sl videos o oeinienens,
quick fists of for new and other valuable information. Check out the
Resuuice Page here, hitps://www.agilent com/en-us/agilentresources,

Need technical support, FADs, supples? - visit our Support Home page
fttpe/fwwew.agilent cum.fsearchfauppun.

Wik aliuul speiic g ba Tn pu sl i wan e Tuuind Uy seaiubing lhie
Agilent YouTube channel at lmps o, youtube, com/user/agilent
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System Information

O Check this box if an instrument configuration report is attached instead of completing the 1able

below,

Instrument System Name and 1D mqu‘q-ﬂ_oéé

Instrument System Site and

it e G (o)

List System Component Product Numhbers m""w‘“"""’““"‘*

9204 N 12440k,

-

-

10.

Preparation

IZ( Discuss any specific Issues with the customer befare starting.

Review the logbook for ded probl and

@ Save instrument control settings before starting the pracedure.
& Performa general ingpection of the system for cleanliness.

W Check for proper installation of parts, assemblies, sensors etc,

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

o' Check for required firmware updates and verily with customers if they would like them installed.

Before starting the following procedures, record the Detector Signal Output(s) in the results table. If
the GC is tumed OFF or in 8 service mode, comparing the detector outputs before and after the
service is not passible.

Rewiston: 2.0, Issued: September 14, 2021
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Preventive Maintenance Procedure

Clean and inspect GC

U’ Unplug power cord from the power source
Open GC covers and vacuum/remove any dust/debris. Pay particular attention to cooling fans:
Inspect internal connectors for proper comact and placement.
ﬁ‘ Reconnect Power to the GC. Power the GC an and verify the power on seff-test passed.
H/ Verify oven motar spins freely and turns on with the oven door closed; off when the door is opened.
ﬁ’ WVerlfy operation of all other fans - the inlet and EPC cooling fans.
@ Vesify oven intake/outlet flap bly is g smoathly while heating and cooling the oven

Inlet and detector consumable replacement

{ Replace the split vent trap cartridge filter using the Maintenance procedure fram either the Browser
User interfaces on units with these Inlets: Spliv/Splitless Capillary (SSL), Multi-Mode Inket (MMI),
Programmed Temperature Vaporizer (PTV), Volatiles Interface (V).

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

For the inlets installed, perform inlel mai using the Mail p dure from the Browser
User interfaces. Record the results. (Leak and Restriction Test)

L if the GC includes a Flame lonization Detector (FID), replace the jet. If the ignitor shows any buildup of
sample or corrosion, replace the ignitor. Examine the FID callector and castle assembfies for

ion — clean as

Zero Sensors and Leak test

& Zeroall pressure sensors using the Browser interface.

Perform inlet pressure decay test(s) from the diagnostics screen on the Browser User Interface.
Record if test passed or failed In the results tabla.

Naote: If the PM is done in ion for an 0)
defined within that protocol can be used for the P,

. then the pressure decay test

Revision: 2,07, Issued: Septernber 14, 2021
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Signature Page
Service Review

U Attach available reports/pnintouts ot all tests to this documentation.
& Recard the Preventive Maintenance service activity in the customer's records/laghook.
& Update/reset ag approp

ﬁ‘ Affix the PM sticker to the system or instrument logbock besed on the customer's request.

d  complete the Service Enginesr Comments section If there are additional comments,

4 Heview witn the customer nis service, Parts rEpIaCed, ana 18St resus otamea,

3 If the instrument firmware was updated, record the details of the change in the Service Engineer's

C box or if In the s i records,

O Supply the customer with a copy of the Smart Alerts fiyer.

O Describe Smart Alerts to the customer.

0 install Smart Alerts if requested,

PM Test Results Table

g PR T T
Fromt detector nutnt N/A- E;4
Back detector output [J/pr [J},ﬁ-
AL 1 detector output n fee ,j}ﬁ,
AUX 2 detector output o /a/ b) >

Leak and Restriction Test after front inlet

maintenance s %

Leak and Restriction Test after back inlet /§1§

maintenance 1 N A N/IQ(
Pass

Leak and Restriction Test after front inlet Split Vent ACS
Trap replacement r

Leak and Restriction Test after back inlet Solit Vent
Trap replacement Q [\l {ﬂ” N[A"
Pass

Front inlet pressure decay test r“x

Back inlet pressure decay test 9%‘3 ‘tjl/.»ﬂ— 'br/ﬂ’

Revision: 2.01, lasued: September 14, 2027
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ALS Maintenance

@ Section NOT applicable

Check all cabling and configusation settings between GC, tray, and injectors,
WVacuum or remove any dust, especlally around fans.

Check operation of all fans.

Check syringe for smaoth plunger operation

Check for smooth operation of the needle support — clean if necessary

oCooopao

Restore Instrument

& Restore the normal operating conditions or customer method using the Browser interface or Data
stem

é Purge the system with carrier flow for 15 minutes

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

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

O Perform a chemical checkout, If thig Is a routine PM, inject the customer's sample using the ALS |f
applicable. This will act as a final checkout of both the ALS and the GC.

Note: If the PM Service is performed prior to a qualification service, then use the qualification procedure
as & guide for final instrument set up and checkout.
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PM Parts List Table
Note: The fallowing kits are recommended for capllilary and purged packed inlets. If this is a general PM

and the has a pref, sel of you may use the customer's consumables
‘Product or

- T o :
B e — £R90 GO !
oL A1 vy Yo B AR e T

S5L Caplitary Inlet PM kit, Spht 51856455 Seaas !

SEL Capiliary Ulira Inert Inlet Gold Seal BHO0 GO

with Washer 51906144 M.fA
SSL Capillary Uttra nert Infet Splitless 8830 GO Nﬁ
ISt ety ey Evna nana

Liess: Pl Vs Evolinhon

SSL Capillary Ultra Inert Infet Low HHO0 GO {f
Pressure Drop Split Liner - with Glass /Q
Wool 5190-22595 ,

GC

BP inlet PM kit S1BB-R49E #e%0 N/
St b fron P Y Singis eetae LR {J
{for MMI, PTV & 1} 5188-6495 /4

8890 GG
MM Cleaning Kit 63510-60820 N
8890 GC ﬁ_
PTV Septumless Head Rebulld Kit 5182-9747

8890 GC (,?}b

Y DERIESS PR | R DU Sigimsiag
lgnitor (glow plug) assembly with 0- £890 GC Hk_
Ting 19231-60680 [
8890 GC
FID Coliector Rebuild/Cleaning Kit G1531-67000
FIN Callartar Benlaramant Kit PSRN 890 GC Dfﬁ'
8890 GC
Standard 011-nch FID Jet 5200-0176 hfé
Universal .018<nch FID Jet 5200-M177 BHS0 GG ﬂf”
Revislon: 2,07, lssued: Septernber 14, 2021
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Service Engineer Comments

If there are any specific points you wish to note as part of performing the service or other tems of
Interest for the customer, please write inclede them in this box.

Service Completion

Service request number _ﬁw ?‘?W’ﬂ Date servi
Agilent = 5 Customer si

1 T Fo25

Total number of pages in this .'ﬂ mﬁ M
1

Revislon: 201, Issued: September 14, 2021
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Equipment : Incubatar Cert. No.: 23TM378
Condition As-Received :  Used ltem Page: Zof3
Reference : 2304-01550C-1
Procedure Used :-

Cali were using ion p CP-0TD2 ing to direct
method with Dala isitian which with Temperature Detector | RTD ).

The temperature scale usad was based an ITS-80,
Condition of this result of calibration
1. Reference standard instrument

Instrument Model Serial No., Cert. No. Due Date
1) Data Acquisition 348724 MY48001451 2aLmz7 25 Feb 2024

2. This certificate is valid only to the llem calibrated on date and piace of calibration.
3. This cerlification is traceable fo the Intermational System of Unit.

Result of Calibration :- ( *} Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available Environment during calibration
Beginning Finished
Temp. ( °C ) 25 26
,_!./ REL Humid_ { % ) 57 61
2 L AC Supply { Volt ) 220 220
]
: c? i Position : Rg’::d
H H .
: 1 19RTD-211
H 2 18RTD-212
3 1ORTD-213
4 1BRTD:2/4
5 18RTD-215
6§ 19RTD-216
T 18RTD-217
Probe Installation Details : Dimension-of Chamber : a 19RTD-2/8
a= 50 cm D= 050 m 9 (ref) 19RTD-218
b= 50 cm W= 0.64
¢= 60 cm H= 0.80

m
m
Capacity = 0.26 m'

TECHNOLOGY PROMOTION ASSOCIATION (THALLAND-JAPAN) m

CORPORATE SERVICES & EQUIFVIENT CALINRATION AND TESTING SERVICES vx'/_"—\\\g

SI0a PATTANAKARN ROAD SOI 1B, SUANLUANG, SUANLUANG BARGROK 10250 T !
TEL 0-2717-3000.29  FAX, LITIH54RS

WAC-TISLTISTIE
CALBRATION 0003

Cerl, No.: 23TM3T8
Page: 1of 3

Certificate of Calibration

Equipment : Incubaics
Manufacturer : Memmert

Model ; |PP 260

Serial No. ; VB15.0187

D0 Now : UAE.MIC.003/2558

Submitted by : United Analyst and Engineering Consultant Co., Lid,
3 Soi Udomsuk 41, Sukhumvil Road,
Bangchak, Phrakhanang,

Bangkok 10260

Location : Microbiology Labaratory
Received Order : 11 April 2023
Calibration Date : 12 Aprll 2023

Ambient Temperature : (26+10)°C

Relative Humidity : {50+ 30)%

Callbrated by : Preecha Hiahib

Approved by : %J_u,

Approved Signatary

{ ) Pornihippa Tameyakul
(/) Malee Butkruea
{ ) Suwit imjal

Issue Date : 24 April 2023

The Uncertainties are for a I

Thls cemillpaie miey not be repmduced o

Serviees. (]

wnamslumugy
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Equipment : Incubator Cert. No.: 23TM3T8
Condition As-Received : Used ftam Page: 3of3
Reference : 2304-015500-1
Result of Callbration [ *) Without Adjustment
Function of UUC Temperatura Source
Fresh air setting : Not Avaitable
Calibration| UUC* | WU | Temp Ovarall
Paint Setting | Reading stability ifarmi Factor
() £°C) | ("C) (°C) (") {°C} L3
35.0 350 | 350 0,052 0.53 0.60 2
W [('c)
Point Paosition Hneerinty
(c) 1 [ 2 [ 3 T a1 s ] 8 [ 7 [ 8 [ogeny| (zc)
350 | 35002 | 35.148 | 34.817 | 35.149 | 34.894 | 35323 | 34.773 | 35.058 | 34802 | 030

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

Temperature stability : One-half of the greatest maximum Eference of measured temperature &t any one sensar,
Temperature uniformity : The maximum dil af ires at any sensors and the measured
temparature at the reference location which are observed at the same fime or at as close an observation lime as
possible to ine the pattern or hi Ity within the: chamber under steady-state conditions,
Owverall Variation : The Difference of the maximum and Ires gl ohservation,
uue* : Unit Under Calibration

Note ; Tha reporied uncertainty of measurement was included stability and excluded unifcrmity

The reported uncertainty of measuremant was based on a standard uncertainty mulliplied by a coverage
factor k, providing a leve! of confidence of approximately 85 %,

-olo-
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TECHNOLOGY PROMOTIO! OCIATION (THAILANTD-JAPAN)

CORPORATE SERVICES 3: EQUIN ALIIRATION AND TENTING SERVICIS
T4 PATTANARARN BOAT S0 1650 AN SUANLLANG HANGRDK 10250 e
L, 027 I TART0 . FAX, 0527 [S-adid bl el Equipment : ‘Water Bath Cert. No.: 23TM184
Condition As-Received :  Used llem Page: 2of 3
Reference : 2302-02850C-3
Cert. No.: 23TM154 Procedure Used :-
: Page: 1of3 Calio were using in-hi ibration procedure CP-OT04 ding to direct
Certificate of Calibration maasurement method with Data ition which with Industrial Platinum s
Thermometer | IPRT .
Equipmeant : Water Bath The temperature scale used was based on IT5-%).
Conditlon of this result of calibration
Manufacturer Memmert 1. Reference standard Instrument:-
Instrument Modet Serial No. Cert. No. Due Date
Model : WNE 14 1 ) Data Acquisition 345724 MY58003411 22LM165 26 Nov 2023
2. This certificate &= valid cnly to the #em calibrated on date and place of calibration.
Serial Mo. : L416.0612 3. This certification is fraceabls to the Internationa! System of Unit.
Result of Calibration :- ("} Without Adjustment
1D No. : UAE MIC.003/2560 Function of UUC* : Temperature Sourca
Submitted by : United Anakyst and Enginesring Consultant Co. Lid, C) TRRA) . Uu:l::: ?upply
3 Soi Udomsuk 41, Sukhurmvit Road, —
|Beginning of Calibration 22 65 23
Bangchak, Phrakhanong, |Finished of ¢ 2 63 230
Banghkok 10280
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Equipment : Waler Bath Cert. No.: 23TM134 cah bration Certlﬁcate
Condition As-Received : Used llem Page: 30of 3
Referenca : 2302-02950C-3
Result of Calibration ;- | * ) Without Adjustment
Function of UUC* : Temperature Source
Certificate No.: 2304203-001-01
uuc* ) A i i %
Gallbration e B et Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
point Setting Reading Paosition
() () (¢ T T F 1 5 | & T swen Address: 3 Sol Udomsuk 41, Sukhumvit Road,
445 45 448 44520 | 44508 | 44498 | 44852 | a4sd0 ¥ ghok: 10260
Calibration . B Covarage
Uniformi Stabil Uncertainty|
point &4 ty "1 Factor Page 10f 3
Le) (c) (£°C) (£°C} k
445 0.077 0.037 0.15 2 Equipment: Autoclave
Average® : The average of 30 valuas in each position,
L y : The ! of at any sensces and the measured temperature Manufacturer: ALP
at the reference location which are observad at the sams time or at as close an obsarvation time as poasible
o ina the temg pattern or homegeneily within the chamber undar steady-state conditions. Model: CL-40L
Stability : One-hall of the greatest i i aof d at any one probe,
uue* : Unit Under Calibration Serial No.: 807298
Note : The reported uncertsinty of measurement was Included stabllity and excluded uniformity.
The reported uncartainty of measuremant was based on & standard uncertainty multiplied by a 1D Noi: MAR IR0/ 2560
coverage facior k, providing a level of confidanca of approximataly 95 %, oOrder No.: s
-olo-
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by M App 1 by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 15 August 2023 for the Team
The are for a af 95 %.

This Certificate is issued in accordance with the conditions of acoreditation granted by the Thai Leboratory Accreditation schame
which has assessad the measurement capability of the labaratory and its traceabiity to recognized national standards and to the units
of measuremnant realized at the cormesponding national standards laboratory. This cent#ficate may nat be reproducsd other than in full
Expept with the prior written appeoval of the National Foad Institute,

laﬂm{l“mum 1 F-CS-009 Riwisian: 02 Date! 20-04-65
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Calibration Report

Certificate No.: 2304203-001-01

Equipment: Autockave
Model: CL-40L Serial Mp.: 807298
Resstution; i i ID Now: UAE MIC.D19/2560
Manufacturer:  ALP

Date of Calibration: 10 August 2023 Page 2of 3
Location: 301, UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD

Ambient {28 & 1)%¢

Redative Humidity { 8 + 2 )%

Line Voltage { 225 £ 1 ) vok

Condition of this results of Callbration:

1. This instrumant was calibrated by insert 3 standard temperature recorder with RTD into its autocleve and calibration
accarding to W-TE-DLE based on BS 2646-1(2021) for ization in Design, construction, safety
and performance Specification.

- The temperature scale used was based on ITS - 90,
- All data show below were final values and the initial dota may be obtaned upon request,

2. Reference Standard Instrument :

Instrument Maodel Serial No. | Certificate No. Due Date Through
HiTemp1a0-2 525601 NC22-11-22.176 | OMav-21 | MADGETECH N
Digial by Lﬁqga_;"m BT iTempian2 S25602 WO-a2-11-22-175 | oevad MADGETECH [HC
HiTemp140-2 RS401E TE 65038301 B-Apr-24 B

3. This certificate Is traceable t International System of Units (ST Units)
4. This curtificate was certified only for the Instrument we calibrated,
5. This result of calibraticn was found accurate as shawn on date and place of calibration only.
&. This standard does nat apply to sterilizers or disinfectors used for medical, dental, pharmaceutical,
7. Condition of Calibrated item :  Good
UUC Deseription ©  Setting program function sterilization :  STERILIZE/NORMAL
Time of sterilization 15 Minute At 121 °C
8. Result of Calibration Without adjustment
After adjustment

F-C5-012 Rendsion: O Dater 20-04-55

n?i

NeCTISLTIE 41028

Calibration Report

Certificate No.: 2304203-001-01
Equipmeant: Autoclave
Mexdiel: CL-40L Serial No.:  BO729E

Resolution: L T ID Mo LIAE.MIC.013/2560
Manufacturer:  ALP

ALIBRATION 0081

Date of Calibration: 10 hugust 2023 Page3ots
Calibration point: 1%
[ ion result:
Cafibration | Temperature | Relative Lime Voltage
Condition ooy Humidity (%) [vaiz)
Min 70 6315 2233
Max 283 67.3 2259 iR by T oo i
—__ " 156 e
Tablel : Reporting of B
Measured Temperature (°C) @ Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
{=c) Std.# 1 [ swzaren | Std.# 3 £ [°C)
121 12168 [ 12170 | 12166 0.66
Table 2: of CF Result
uuC* Setting uuc* Reading Stability Uniformity | Overall Varistion
c) Min (°C) | Max (°C) |average ‘c)  MPa (°0) [&o) ey
121 m | @ | | e 0.11 0.12 0.3
Hote

The queted tncertainty inchide * Stability * and " Leading effect { 20% of Uriformity }°
uuc*® = Unit Under Cafibration
Stability = One-half of the greatest maximum diference of measured temperatures at any cne S2nsors,
for at least half an hour after reaching steady state.
Uniformity = The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time.
Cwerall Variation = The difference of the maxmum and minémum measured temperatures througout chservation time,

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor ke 2, providing
a level of confidence of approximatety 45 %,

F-C5012 Ravision: 01 Date: 20-04-65

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 TQUI

WSO-TEITIRTIZE
CALIRRATION atc8

Cert.No.: ZIMM150
Page.: 10of3

Certificate of Calibration

Equipment : Electronic Batance

Manufacturer : Mettler Tolado

Modal : MSB03S 101

Serial No, : BOOTO10311

D No. : LIAE TOX DO82553

Submitted by : United Analyst and Engineering Consultant Ca. Ltd.

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

Bangkak 10260
Location : Balance Room 2
Received order : OF April 2023
Calibration Date : OF April 2023
Ambient Temperature : 15°Cwa e
Relative Humidity : 30 % 1o 90 %
Calibrated by : Suwit Imjai
Approved by %JJA. =

{ ;) Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date :

Approved Signatory

10 April 2023

The Uncertainties are for o confidence probability of approximately 955
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Calilsration and ‘Testing Servioss,

~tanamslumugy

Equipment : Elaciranic Balance Cert.No.: 23MM150
Condition As-Received :  Used tem Page: 2 of 3
Referance : 2304-00160C-1
Procedure used :-

Calibration were conducted using in-house calibration p dure CP-OBO1 ding fo direct

measurament method against standard wesght,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D No. Test report No. Due date
1) Standard Waight Set (E2} 15884 24053 TORCOOT MM-0010-22 20 Jan 2024
2) Standard Weight (E2) 158471 % TORC197 MM-0088-22 25 Apr 2024

2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This result of calibration was made on requested at the point specified by cusiomer,
4. This certificate is not cerified for any commercial fransaction.

5. This Ification is bbe o the | | System of Unil.
Result of calibration { ) Without Adjustment  ( * } After Adjustment by Internal Calibration
Range capacity : 0 g to &0 g Resolution 0.001 a
Before Adjustment :
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(a) (a) (a) (2mg) (k)
300 299.999 +0.001 14 207
00 590.997 +0.003 : i 208
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
{a) of Reading (g}
300 0.0006
600 0.0008

@nanslueiip -



Equipment : Elecironic Balance
Condition As-Recelved :  Used ltem
Reference : Z304-00160C-1
Result of calibration

2, Effect of off center loading
A mass of 200 g was placed {o various position on the pan.
The welghing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Paosition 4 Position §
(g} tg) (g} (g) {9}
-0.001 +0.001 +0.001 -0.002 -0.002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
{g) {a) (g} {£mg}
Unload 0.000 0.000 13
05 D.458 +1.001 13
i) 0.958 L0 1.3
a0 50,000 0000 1.3
100 99.909 +0.001 1.3
150 149.909 +0.001 13
200 189.999 +0.001 i3
aog 2908.999 1001 1.4
400 398.909 +H0.001 1.8
500 500.000 0.000 17
BOD 599.999 1001 1.7

Cert.No.: 23IMM150
Page: 3af 2

Fraal

Maximum difference between
off-center and central loading
tg)

0.002

Coverage

Factor
(k)
209
208
2m
209
2.09
208
208
2.07
211
an
209

The reparied uncerizinty of measurement was based on a standard uncerainty multiplied by a coverage

factor k , providing a lavel of of 95 %.
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