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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 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. COF-002-66 14 Jul 23 13 Jul 25 -
Calibrator Particulate Matter < 10 pm (PM, ;) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24pP1251 11 Apr 24 10 Apr 25 -
Particulate Matter < 10 um (PM, ) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ) Mesa Labs DeltaCal DC1 Innovative Instrument 24-AFM-192 23 Sep 24 22 Sep 25 -
159822 Co.,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1369 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 pm (PM,,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H753 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM, ;) (Thailand-Japan)
Particular Matter (PM, )
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM22387039
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM22387040
8 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental a2C UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
Instrument 42C-67174-356
9 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 04102024 4 Oct 24 30ct 25 -
CM22387036
10 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
11 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387066
12 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -

1200906875




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
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 04092024 4 Sep 24 3 Sep 25 -
1201778113
14 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
1182920016
15 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
16 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL200 Innovative Instrument 24-ACT-068 17 May 24 16 May 25 -
(Acoustic Calibrator) 21091 Co.,Ltd.

17 [Sound Level Meter Laeq 2 hrsr Laeq 1 o Lagor Lamax, Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240290EA 5 Aug 24 4 Aug 25 -
SEAULABITUNIU 0007306 Foundation For Industrial Development

18 [Sound Level Meter Laeq 24 brsr Laeq 1 o Lagos Lamax, Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240322EA 22 Aug 24 21 Aug 25 -
SEAULEETUNIU 0007308 Foundation For Industrial Development

19 [Sound Level Meter Laeq 2 trsr Laeq 1 o Lagor Lamax, Ladn Larson Davis LxT1 Electrical And Electronics Institute CP202340287EA 2 Aug 24 1 Aug 25 -
sEAULdETUNIU 0007309 Foundation For Industrial Development

20 |Sound Level Meter Laeq 24 hrsr Laeq 1 o Lagor Lamax, Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240289EA 5 Aug 24 4 Aug 25 .
SEAULEEITUNIU 0007310 Foundation For Industrial Development

21 [Sound Level Meter Laeq 24 hrss Laeq 1 o Lagor Lamax, Ladn Larson Davis LxT1 Electrical And Electronics Institute CP20240288EA 5 Aug 24 4 Aug 25 -
sEAuLdENTUNIU 0007312 Foundation For Industrial Development

22 |Sound Level Meter Laeq 24 brsr Laeq 1 e Lasos Lamax, Ladn Larson Davis LxT1 Innovative Instrument 24-SL.M-039 8 Feb 24 7 Feb 25 -
FEAUEEITUNIY 0007313 Co.,Ltd.




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 Ecosence pH100A Technology Promotion Association 24CH453 23 Apr 24 22 Apr 25 -
JCoa745 (Thailand-Japan)
2 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 24CH321 14 Mar 24 13 Mar 25 -
HC9L0012 (Thailand-Japan)
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
Workplace
1 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35 Innovative Instrument 24-ACT-038 25 Mar 24 24 May 25 -
(Acoustic Calibrator) 44792 Co.,Ltd.
2 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-43 Sithiporn Associates Co., Ltd. ACL24319 17 Oct 24 16 Oct 25 -
00730427
3 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-43 Sithiporn Associates Co., Ltd. ACL24315 9 Oct 24 8 Oct 25 -
00730433
4 [Sound Level Meter Laeq s hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL24311 9 Oct 24 8 Oct 25 -
00730428
5 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 24-NDM-073 21 Mar 24 20 Mar 25 -
128372 Co.,Ltd.
6 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 24-NDM-082 21 Mar 24 20 Mar 25 -
128472 Co.,Ltd.
7 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 24-NDM-174 16 Jul 24 15 Jul 25 -
131124 Co.,Ltd.
8 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-173 15 Jul 24 14 Jul 25 -
143231 Co.,Ltd.
9 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-129 17 May 24 16 May 25 -
110830 Co.,Ltd.




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
Workplace
10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-108 26 Apr 24 25 Apr 25 -
117694 Co.,Ltd.
11 |Air Sampling Pump Total Dust Sensidyne GilAir 5 Calibration Laboratory Co.Ltd Q24050341 17 May 24 16 May 25 -
Respirable Dust 20170701011
12 |Air Sampling Pump Total Dust Sensidyne GilAir 5 Innovative Instrument 24-ASP-090 20 Jun 24 19 Jun 25 -
Respirable Dust 20170701006 Co,, Ltd.
13 [Air Sampling Pump Total Dust Sensidyne GilAir 5 Innovative Instrument 24-ASP-061 29 May 24 28 May 25 -
Respirable Dust 20180102013 Co., Ltd.
14 |Air Sampling Pump Total Dust Sensidyne GilAir 5 Innovative Instrument 24-ASP-085 17 Jun 24 16 Jun 25 -
Respirable Dust 20150602025 Co., Ltd.
15 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 24P1370 22 Apr 24 21 Apr 25 -
Respirable Dust (Thailand-Japan)
16 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 24H716 10 Apr 24 9 Apr 25 -
Respirable Dust 395034173 (Thailand-Japan)
17 |Thermal Environment Monitor  |Heat Meter TSI QUEST QT-34 Innovative Instrument 24-TPM-318 16 Jul 24 15 Jul 25 -
TEX040018 Co.,Ltd.
18 |Thermal Environment Monitor  |Heat Meter TSI QUEST QT-34 Innovative Instrument 24-TPM-321 16 Jul 24 15 Jul 25 -
TEX040010 Co.,Ltd.
19 |Thermal Environment Monitor Heat Meter TSI QUEST QT-34 Innovative Instrument 24-TPM-150 21 Mar 24 20 Mar 25 -
TEH020027 Co.,Ltd.
20 |Light Meter Lux Extech Instrument, 407026 Innovative Instrument 24-LXM-050 29 Feb 24 28 Feb 25 -

Taiwan

A 037236

Co., Ltd.
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance HuazeassIu (TSP), Hunnvuna (Total dust) Mettler-Toledo AB204-S/FACT / National Food Institute, 2402420-001-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) YSunauduagessvwinliiy 10 Tuaseu (PM10) B108115858 Ministry of Industry, Thailand
2 |Analytical Balance ﬂ‘%mmﬁguaxaawmmlmﬁu 2.5 lumaseu (PM2.5) Mettler-Toledo XP6 / National Food Institute, 2402420-002-01 19 Apr 24 18 Apr 25 -
(Readability 0.001 mg) duvueiinfauarazanlugeauvesenld B322373893 Ministry of Industry, Thailand
Equipment for Water Quality Analysis
3 |pH Meter qmwgﬁ (Temperature) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
Anudunsa-ma (pH) 1231155210 Ministry of Industry, Thailand
4 |pH Meter Mettler-Toledo Seven Easy 520 / DKSH (Thailand) Ltd. C07240167 9 Apr 24 8 Apr 25 -
1230525212
5 [Conductivity Meter Al (Electrical Conductivity) SI Analytics Lab955 / DKSH (Thailand) Ltd. C24240057 11 Mar 24 10 Mar 25 -
16300356
6 |Uv-VIS Spectrophotometer & (Color), &l (COD), Wosunanlen, luenlun Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
asusznauiiuea Technologies MY15410009
7 |UV-VIS Spectrophotometer lunsa-lulasian (No3-N) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
wanluile-lulnsiau (NH3-N) Technologies MY15410009
8 [Analytical Balance ﬁﬂﬁuuaﬂ%ﬁu (Oil & Grease) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
9 [Analytical Balance Vinawewdaranetnamun(TDS) Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) Usinaswesudauwauasesiave (TSS) (210685394 Ministry of Industry, Thailand
10 |Hot Air Oven Memmert UF55 / National Food Institute, 2500116-001-01 8 Oct 24 7 Oct 25 -
B216.1666 Ministry of Industry, Thailand
11 |BOD Incubator Tled (BOD) Arco UC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
20NTLIUa¥aIY (DO) (UAE.WAQ.015/2561) (Thailand-Japan)
12 |DO Meter YSI 5100/ Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 -
11B101863 (Thailand-Japan)
U3 gludia uouundad ueud 1BudilleTa Aoudausun diin
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List of Instruments Certification for Environmental Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
13 |COD Reactor COoD Hanna HI839800 / Hanna Instruments (Thailand) Ltd. HIT-2417-0568 25 Apr 24 24 Apr 25 -
(Heating Block) 1147807
14 |Digestor Unit Ay (TKN) FOSS DT2520/ National Food Institute, 2402957-001-01 23 May 24 22 May 25 -
TECATOR 91794469 Ministry of Industry, Thailand
15 |Distillation Unit FOSS KT200 / FOSS South East Asia 9810 9 Feb 24 7 Feb 25 -
(Kjeldahl Method) TECATOR 91790524
16 |Atomic Absorption lasuley (Cr), mﬁb’J (Pb), fintAa (ND), waaLdaw (Cd), CN- Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL.No 11 Mar 24 10 Mar 25 -
Spectrophotometer (AAS) a5y (As), LUINTE (Mn), dangd (Zn), wunidey Technologies AA240FS / Technological Research(TISTR) 358/67
N0UAd (Cu), RY (Ag), Cr3+, Cré+, Wan (Fe), azQﬁLﬁﬁm MY13160001
17 |Inductively Coupled Plasma Usan (Hg) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 4 Nov 24 3 Nov 25 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
18 |Incubator unasnneu Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
20200000015535 (Thailand-Japan)
19 [Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1 Apr 25 -
V616.0066 (Thailand-Japan)
20 [Water Bath Memmert WNE 14 / Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
21 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
22 |Auto Clave ALP CL-40L / National Food Institute, 2403982-001-01 7 Aug 24 6 Aug 25 -
807298 Ministry of Industry, Thailand
23 |Auto Clave ALP CL-40L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
24 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. 2402419-001-01 19 Apr 24 18 Apr 25 -
236754745
Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.
U gluiiia uouwundad ueud 1BuilleTa Aoudaunun d1in
WU URNITIAT IR ISO/IEC 17025 Page 2/2
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CALIRATION 0367
CALIBRATION 0367
How measurEmeat IohorTony
dion sanvices department

CERTIFICATE OF CALIBRATION

Contficata No. 1 COF-002.56 Page1 of 2 Fages
MERSUREMENT ITEM Top Luad Orflce Calibratian procedure;
IMANUFACTURER Andersen Insiruments
MODEL/TYPE G254
SERIAL NUMBER 11901 WG, The Wiggiras
1D HUMBER UREANV.051/2547 e
COMDITION AS-RECEIVED Used ltem
CUSTOMER United Analyss and Enginesrivg Cansultant Co,, Lid (mmr.;r NI, A
£1 50l Udomauh 41, Sukhumut Soadd, Sanigehak, Phrsibanong
Bunghak 10260 i
syalen of v
RECEIVED DATE a7 i 2023 Meiroligy ssifite
IMEASUREMENT DATE 145012028 number: ci3221801
1SSLE DATE {105012021

thncertalnty of Measuremen:
Tive reparted uncertainty of me

ENVIRONMENTAL CONDITIONS:

Amhient candfion i the lsboratory are as fallow:
Temperatize: 1330430 €
pes fy B5%, The standk
Retstive Humidiy 8504150 AN
has been determined
Atmospherkc Fressurn 1ine 20 fba

CALIBRATION CONDITION:
Precanditoning 28 hoars at ambient conditians
Measurement Conditan The average values dunng measinement ate 23,5 °C and 58 5%43H,

NOTED: The cermficate is varlid oy f fhe fom callbrated or dote and place of cafibromion.

TABULATION OF RESULTS:
Tha table an next page ghe

maasimd valuee

_ | NfJ
Cavinsted i3 [ 1 \C .

FRANKTER ASROCTAT

i

Appraved signatary;

At Soitawt Th
# iss Iittranc

THIS CERTIFICATE REFORT MAY NOT 8E REFRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN DETAINED
N WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate No. : 24P1251

Certificate of Calibration

Page: 1of 2
Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 * 2) °C
(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1012 mbar
Procedure used: The calibration was by direct method against Pressure Measuring Instruments

Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument ‘Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

-National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by : ~ Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
[V/] Attapol Panurach
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Cantinuation of Centificate of Calibration Number COF-002-66 i3 Pages

MEASUREMENT RESULTS:

o dlovico wat call
The standan

hod with the Standard Ratary Displacement Met
) wnid P60 mmiHg for standard and

[Racs Meter). The Humid sitwas taed = o
rd pressars |

Tempersture . | Temperature

Stanclard Flow [)

metes | fp Orifies
[¥a] [Tm]
e % mmblg |
I SSH00 | al
] 1950
EEY) 41023
1an
pib ] |
158863
01626
0.99972
0015 m'fmin
Table 2 Tre results of ¢ dati
Flaw rate Presure | Tempersture | Temperature | Op_meter | A&p Orifice samdard Faw (@]
Flate iFa) [7a] [Fm]
' fmin mmHR % o mmHg
1 a7 55,600
1 | B, 51350
3 . 27EL 4973
N | 2173
5 Fii ]
124306
at 1t ool
Carrefation Mcient () 0.59972
Uncestainty k= 2] o0es  'fmin
*=*End of Cantificate af Calibration’
lay
Cert.No.: 24P1251
Page: 20f 2
Result of Without Range : 0 inH:O to 36 inH0

Function:- Pressure Measurement
Increasing Pressure

Scale Interval : 0.1 inH:O ( The Second Estimate )

UUC Indication
Applled Pressure High-port side Low-port side Q Error
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.05 -7.05 14.10 0.10
16.00 8.05 -8.05 16.10 0.10
18.00 9.05 -9.05 18.10 0.10
20.00 10.05 -10.05 20.10 0.10
22.00 11.05 -11.05 22.10 0.10
24.00 12.05 -12.05 24.10 0.10
26.00 13.05 -13.05 26.10 0.10
28.00 14.05 -14.05 28.10 0.10
30.00 15.05 -15.05 30.10 0.10
32.00 16.05 -16.10 32.15 0.15
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inHz:0O
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
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Certificate of Calibration
Custumer Certifieati %o ¢ M4 AFH- |42
Name UNITID AMALYST AND L RGINEERING CONSULTANT COL LT Reqieest N 1 Req 20242520
Adleess 11 S Umih 41, Salktnn ) R, Bemgehak, Prabuning. Bangha

a0

Unit Uwaber Calibwation Detaily

Megsurement e Adr Floi Meder

Munsincurer il Aceurey : 0.7
Misdel Ihella Cal D1 Seusin Model

Sevial Wumber 156H12 Senmir Serinl Number: -

m LAE EFM 302561 Tnsummen: Suanus « Led

Lecariom of Cafibration - LAB 4 AR VELOCITY METER
Callbrwtion Enviromment and Dytaile

Tenaperature NCEYC
Fummlity LIRS TS L 1)
Darometrc Prossure 1003 bif'a = 10 hFa
Recrived Daie 11 Sepleaber 2014
Calibrating Date I3 Seplesiber 2014

Caliration Procedioe Tn-houie imethod CP-AFM-U1 by Companson sechmigue with Szandard Prmary Pl Caliteasors

Relerenee Stanidard Medel serial Number Teacebs Diae Calibration
Aar Flow Mletei Uilibane 4 Hliggh fow 1801012012 Seniblvne 1 Avigust 2025
Tempemmure meer ari ANGORAT rebam | Mirch 2024
Preszure mrier L PG40 ) KDL HSTHR2 TPA 4 Woveniber 2024
Trugeahdbiny |

This Ceriificate i traweahle w0 51 Lt throngh Seoodyne AZEA Accredismion Ne. 394301
Nste :
The reported wncetiadity (v bused on standund wneenaintg meliplied by ihe Cpverage Factor § = 2, prosiding u lesel of confidesse

apprsimarely 95 %6

Calibration Ig 5 e,
Mr, Noppados  Lusngaen

Servace Colibrstion Enginecr

Approved By ¢ n

M. Facn Marhavorn
Cafibration Engincer Supesvisor

Tusue Date 23 September 2424
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Certificate No © 24-AFM-192

Regueal N Reg-2004-2120

Thecisinn Rule fur Statemonty of Conformily

T et ey e o st o lib ol oy

AL 1Y, ke

it Weperning o Comp s s i Speivann s B ang Fiy. ond s

s = T b pluis e

stk & 4% corwepagee riohabilivg wny swiitin e Tinsis

Past' = Ve menaunmsns s v iihin the e, Wiz, o peirfii i e S—s R —

Foll = The tremmsriven) sonilh i vt uf the Lt Worochew, & poctiim f i chprmssled utxcerigine o Finemsmsrrrmins af #9%, s ssfbee lg lmst

Aol with 3 ¥ e limmng

il phun agn
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e~
f——

I T Uppar lmit
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Emid i Certificate

enaslupuRl

Bl wliditt vwriiien apypmasal af the lsnovaiive lisirsmes Ce Ll

The prailts relsved only

FIM-POE-ATHA-O e 04 bikle datn §7/6/34

IHMEATIVT ENSTRITREENT L AL IIATION | A
I
= MY L S ST AR L] FAMIN A AN AR

ABAPUE ST I L SAREL D LA AN IOV T80 0 T4 THA L A%

O P T T TR ST T T W TS

T i T AN rm

Uertilieate No s 24-AFE192

Requent No ¢ Tleg-2024-2120

Result of Calibration © Without Adjustment

Temperatary Pressure STD (U Error Uncertsinty MFE
Hesult
‘o (] (min) (Uminj (himin) (1) Wminp
W30 09.99 1450 14.47 a7 nx nioe NA
2440 49.90 1500 1506 o6 L84} iy NA
1440 L 1540 1345 005 "2 nre NeA
1450 .50 1647 16,70 o 2 n12s NA
R LR 1.5} 1828 -0 1Z6 B1y7T NA
Natr ST Standand LU | Uit Unaer Calibration

< LI Reference Condition : 25 T, 1003 Wi, A

- Pl Rate wis correeted fir non-standand sperating condifsin by using cquation

Qme'ls = Q fXE'lf"X —'—“Tm”
‘ e i
where Q= Flow e

= Absolue Pressune T = Abwolute Temperitue

Mess = Measurement Cimibition s = Stundard Condition

* Imfieates non aceredited

MPE = Magiomum Permibssible Error {(Specified o Manislsciisrer's Specilicatins

M= Nt Aavartalile, Cisiomer oes non reguite 8 Baenent of conforminy

mnms‘l:imuqu

The resvalte pfireif oy 1 el Dt Lo, T fenie shull liscedd T, withesst Fibat frtwvabinie Itnamess Ca_ Lsg.

FRATO8-AFM-E0 e 0 fssu bt 17/5/24

INMOVATIVE INSTRUMENT CALIHRATION LAB

INNOVATIVE INSTRUMENT OCk LTI, HEAD OFFICE
TG MO 10801 SENTINARORN |1 TAMBOR BARG
AMPHUOE BANG PHLESAMUT PRAKAN PROVINGE 10540 THAILAND

MOovATIVE

i sl B i

AED,

TEL (66MN21 1o S8eh- | FAN: 601021 16-T140
Certificate of Calibration
Custamer Certificate Na s 24 TFM-H0
Nims ITED ANALYST AND ENGINEERING Request No: Req-2024-2120
CONSULTANT €O, LT Page: 12
Address 1 Soi Udomsuk 41, Sukhurmvil Road, Bangchak

Prukanoig. Bungkok 10260

Unit Under Calibration Details

Cafibration Parameies Temperature

Instrumsen) Name Adr Flow meter Range Calibrathon © 20 *C 10 504C

Wanufsciures B Type ol Sensor = RTD
Mle! Dhelsa Cal D] Senant Dinmieter (mm ) 3
Serl Mjmber [ s Calibrivion Position (mem) @ 45
Reselution (1 o od Instrument Sty - Used
10 Mumsber UAEEFM.0302%51

Catibration Ensironment and Details

Temperaturs 2Ca A0

Hurnidity S5 %RH = 15 %RH
Received Dute 10 Seplember 2024
Calibrued Do 25 September 2024

Calibrution Proceibuse Irhouse method CP-TPM-1 by Compatisen with Standand Thermometer.
Reference Standard
Caniiitouriiead Pigial i e Wil GINGOATNGO, Mook GT1 1 RTD100, SK:
ORADDGEST, 113 62-TPM Which was cahibrated an | March 2024, Calibration Cerificats No, ; QRIEHTE
Traceabilliy This Cettificute 18 raceable to S1 Uniy through Qualiy Reborn Co., Lid, RSE-ONSC Accreditation N
Calitwation 1292
Note

The reported uncertunly 18 hazed on standord uneertwimty multiplied by the Corverage Facior =2, providing o level of confidence

approsimately 95 e

Approved By
Mr. Noppadon  Lusngar
Techmics| Manages
Bssne Dafe ¢ 24 September 2024,

lenaslupuRl

iy itecatee i b In Ul whot writes spproval of the ramtivn Insmumi o |6

FMETURTIRE L s 0] Disie daie | 201330
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

MBCTETETER

CALIBRATION 0058
Calffration Note ate N1 25T
e i Requst No § Rigiz4-21 Certificate of Calibration Certificate No. : 24P1369
Page: 10f2
Page
Equipment : Aneroid Barometer
— e LU Rt Malitacturer: Barigo This certificate may not be reproduced other than in full,
! ! except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
ial A : L Serial No.: :
i 1 i
1D No.: UAE.ANV.013/2547
= Condition As-Received: Used Item
L Received Date: 05 April 2024
i i | W
b Calibration Date: 22 April 2024
| samr | T 1 Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co,,Ltd.

I Ambient Temperature: (23 * 2) °C

k) 1 11 1 Relative Humidity: (50 £ 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
i ! ) il Phrakhanong, Bangkok 10260
! 18 i Atmospheric Pressure: 1007 mbar

T 15000 Nl 34 0 an i Procedure used: The calibration was by direct i method against Pressure Measuring Instruments
- — Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
| il iabth a guidelines.
el sk : Lt Condition of this result of calibration

== 1.Reference standards instruments :

Instrument Model Serial No. Cet ate No. Due Date

1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

Calibirsted By

2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the i System of Unit maintail through:-

-National Institute of Metrology Thailand (NIMT)

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

[ 1Sura Suwannasri
[v/] Attapol Panurach

enaslumuny enaslumuny

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

X P
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG. BANGKOK 10250 ‘“&.ﬁw‘f
TEL. 0-2717-3000-24 FAX. 0-2719-9484 I e s
Cart.No.: 24P1369 AN TR o
Page: 20f 2 . = . y
Certificate of Calibration  Certificate No.: 2at753
Page: 10f2
Result of Without Range : 720 mmHg to 780 mmHg
Function:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate ) Equipment : Dial Thermo-Hygrometer
Incregsing Fressure b irsc e Barigo This certificate may not be reproduced other than in full,
Applied Pressure (mmHg) | 718.40 | 729.71 | 74061 | 751.07 | 761.97 | 773.05 | 786.91 except with the prior written approval of the heed of
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0 780.0 Model : = Corporate Services 3: Equipment Calibration and Testing Services.
Error (mmHg) 160 | 020 | 061 [ 107 [ 197 [ 305 | -6.91 Serial No.: R
Decreasing Pressure ID No.: UAE.ANV.127/2550
Applied Pr H; X ' B . . . .
ppliet res%ure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44 Condition As-Raceived: "Uisd"lom!
UUC* Indication (mmHg) 780.0 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) 691 | 299 | 171 | 069 | 013 | 065 | 156 Received Date: 05 April 2024
Calibration Date: 10 April 2024
The uncertainty of measurement was * 0.24 mmHg 1o 18 April 2024
*UUC = Unit Under Calibration Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
The reported uncertainty of measurement was based on a standard uncertainty multiplied Ambient Temperature: (25 +3) °C
by a coverage factor & = 2, providing a level of confidence of approximately 95 %. i i
y verage providing a leve pproxil ly Relative Humidity: (50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260
-000-
Procedure used: Calibration were using in-house calibrati CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.

3.This Certification is traceable to the i System of Unit maintai through:-
-Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit j pp! gl y:
Issue Date : 18 April 2024 [ ]Chakrit Waewwanjua

[v] Viporn Tantiyawutti
[ 1Unnopphol Harachai

tenaslunugy enanslumuny



ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
UNTED ANALYST AND ENGREERNG

consuLTan coweany Liren 1€l 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Page 1 of 1

enasiumuny

Cort. No.: 24H753 TestDate  :Sep 20,2024
Page.: 2 of 2
Equipment : An; N Model : 42i
Result of Calibration:- Without Adjustment auip Gas) alyzér (_ 2] .
— - Manufacturer : Thermo Scientific Serial Number : CM22387039
Function: Humidity Measurement.
Reference Stam:la-rd UU(?' Uncertalnty Standard Gas Concentration Dilutor Detail
Temperature H:"L'd't! @9 Error M Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
o o & et e —
éscg (/ﬁ':") ”’ZH'> ‘A’Sé”" S ‘;’:H') Nitric Oxide (NO) 46.77 PPM  Model : 1461
- Y . b Methane (CH4) - PPM  Serial Number : 1180540071
20 Ny iy o e Carbon Monoxide (CO) 965.9
280 80.0, 78 :20 i Cylinder No. : EBO159156
Expiration Date : Nov 6,2026
Result of Calibration:- Without Adjustment
R Te iture M it
Function: emperature Measurement Multi-point gas test data
Standard uuc Uncertainty Reference Value (ppb) Analy?er :;splay Difference Error | Percent Error |  [% Error ]
Temperature Reading Error of Measurement PP!
°C oG oG (+°C) Level 1 Zero 0.0 0.0 0.00 0.00 0.00
) ) 4 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
2004 200 O] o72 Level 3 [40.00% 200.0 200.7 0.70 0.35 035
25.033 250 -0.033 0.72 Level 4 [60.00% 300.0 300.8 0.80 027 0.27
30.010 30.0 -0.010 0.72 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
35.027 345 -0.527 0.72 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30
40.013 395 -0.513 0.72 ‘Acceptable Limit + 5%
b ) int Gas Test Chart
UUC* : Unit Under Calibration 450
The reported uncertainty of measurement was base on standard uncertainty multiplied = 400 4
by coverage factor k = 2.00, providi idence level i 95% g =
y g .00, p PP b- 3w
g 250
=000~ 5 200 0
R
=
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
/. _—Approve by /|
- W {
'
enaslumuAy Page 1ol enasiumuny
United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Conaucr counan mres Tel. 0 2763 2828 Fax 0 2763 2800 www, com E-mail: com e o res Tel. 02763 2828 Fax 0 2763 2800 www. com E-mail: com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 20,2024 Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42C
Manufacturer :  Thermo Scientific Serial Number : CM22387040 Manufacturer:  Thermo Environmental Instruments  Serial Number : 42C- 67174-356
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy:;-’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 | Zero 0 7 .7/ 7 .7/
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 20.00% .3 .3
Level 3 40.00% 200. 200.6 .6 .31 .30 Level 3 140.00% .| .7 .7/
Level 4 60.00% 300. 300.9 .9 .31 .30 Level 4 60.00% .| .9 .9
Level 5 80.00% 400. 400.0 .0 .00 .00 Level 5 80.00% 400. 400.0 .0 K
Remark : Measuring Range 500.0 ppb Average Difference (%. .26 Remark : Measuring Range 500.0 ppb Average Difference (%)
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl 450 Multi-Point Gas Test Chart I
_ 400 4 - 400 -+
5 3
2 350 2
T a0 T 300
& 20 & 20
S 200 2 20 7
- -
g g
£ 100 1 £ 100 i
50 50
0 2 0 -
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
’l _, J
Calculate by #ipprove by | |

Page 1 of 1
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UNITED ANALYST AND ENGINEERING

United Analyst and Engineering Consultant Co., Ltd.

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

Airgas

consuLTant company Lureo 1€l 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com
MULTI-POINT GAS TEST REPORT D TTETC A TE - el Tl
CERTIFICATE OF ANALYSIS
Test Date : Oct 4,2024 . e =
- Grade of Product: EPA PROTOCOL STANDARD
(THAILAND
Equipment : Gas Analyzer (NO2, Model :
Manufacturer:  Thermo Scientific Serial Number : CM22387036
PA
s Gas C trati Dilutor Detail
. K . ’ BALN C
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Expiration Date;  Jul 06, 2031
Nitric Oxide (NO) 46.77 PPM Model : 146i e
Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 :
Cylinder No. : EB0159156 - -
Expiration Date : Nov 6,2026 ANALYTICAL RESULTS
ponant Actual T Total Relative Bssay
= Concentration Uncertainty Dates
Multi-point gas test data -
Reference Value (ppb) Analy?::’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 [40.00% 200.0 2013 130 0.65 0.65 —— -
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Concentration
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.33
:Acceptable Limit + 5%
450 t Gas Test Chart
— 400 4
=
g 30
& 300
& 2%
a 3 [N - T e
g 20 5 ANALYTICAL EQUIPMENT
= 150 Analytizal Principle Lagt Multipalnt Calibration
£ 100 — r
50
0
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Y
A|||u:1;’_-.-|l for Release Paga 1 of 1
Page 1o 1 ndslupmuny )
BN RIAIUAL
ME United Analyst and Engineering Consultant Co., Ltd. ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Coeunranr coupm Lwres Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com e Tel. 0 2763 2828 Fax 0 2763 2800 Www. com E-mail: com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024 Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO2) Model : Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387066 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1200906875
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89 Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23 Level 4 60.00% 300.0 300.6 0.60 0.20 0.20
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.27
:Acceptable Limit + 5% :Acceptable Limit + 5%
oint Gas Test Chart Multi-Point Gas Test Chartl
450 450
= 400 46 = 400 460+
5 5
g 0 g 0
F 30 T 300
g 250 g 250
= 200 6 = 200 0-
R 2 0
= =
£ 100 £ 100
50 50
0 0 4=
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Calculate by Calculate by
e I R
Page 1 of 1 Page 1 of 1
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% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, it Road, Bangkok 10260

% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
e o crea, Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024

Equipment : Gas Analyzer (SO2) Model : 43i
Thermo SCIENTIFIC Serial Number : 1182920016

n ncen n Di r i

Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i

Methane (CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date :

Nov 06,2026

Multi-point gas test data

oo coumay nes Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com
MULTI-POINT GAS TEST REPORT
Test Date : Sep 4,2024
Equipment : Gas Analyzer (S02) Model : 43i
Thermo SCIENTIFIC Serial Number : 1201778113
n ncentration Dil r i
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 1461
Methane (CHa) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .0 .00 .00 .00
Level 2 20.00% 100.0 100.3 .31 .30 .3
Level 3 40.00% 200.0 200.9 .9 .45 .4
Level 4 60.00% 300.0 300.7 .7 .23 2.
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.20
:Acceptable Limit + 5%
450 t Gas Test Chart
—~ 400 4
=
g 30
T 30
& 250
=]
= 200
£ w0
s
£ 100 i
50
0+
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
.. Calglilate by
A,
Page 1of tenanslumuAN

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

3.C02 NO NOX, 502

Gas Code A
Expiration Date:  Jul 08, 2031

ALYTICAL RESTILTS
Protocol Total Relative Assay
Mothod Uncartainty

Componant Requested
Concentration

Cylinder No Uncertainty Expiration Date
CCTAA I 7

DA, 2031

ANALYTICAL EQUIPMENT

Anatytical Principle

Last Multipoint Calibration

=l d 5

Approved for Release Faga 1 of 1

wnaslummuAy

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 .00 .00 .0
Level 2 20.00% 100. 100.3 .30 .3 .3
Level 3 40.00% 200. 200.8 .80 4 .4l
Level 4 300. 300.7 .70 2. 2!
Level 5 80.00% 400. 400.0 .00 .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (%; .1
:Acceptable Limit + 5%
450 int Gas Test Chart

_ 400 4

5

g 30

3 30

g 250

s 200

§~ 150

=

£ 100 i

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
( Caluiate by
Pl R
Page 101 enaslumuRy

Certificute of Calibration
Customer
UNITED ANALYST AND ENGINEERING Certificate No ; 24-A0T-068

L1 Request No : Reg-2024

Unit Under Calibration Details

Calibiration Environment and Details

Serinl Number Tracenble Due Calibration

Traceahility This certif

Note

Calibruted By m Approved By 1

Issue Date 1 17 May 2024

‘enmslumun



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,

FECISIIS 17058

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 i it ik

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

Certificate No - 24-AL

Sound pressure level Calibiration Results s Without Adja

Certificate No.: CP20240290EA
Calibration Range ut Adjustment (di) Adjustment Uncertulmty | Acveptance lndt Operation No.: CP2024070253
iy sured Devipted valug Menwnred Devinted value | =dity Class | (= dB)
1B 1000 191 a0 | 0 Certificate of Calibration
Equipment: Sound Level Meter
f Saand pressure level
Without Adjustment Adjustment Uneertainty | Aceeptane limit Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
(Ha) Vicavured (1) | Devinted value | Measnred (112 | Doviated value | (%) Cluss 1 (+%
ok A IO S0 . 7 re Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLxT1 (Preamplifier)
i iz o M| L Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier)
Tutul Harmonic Distartion phus Noise of Sound pressure level (THDHN %) ID No.: UAE.EFM.039/2566
[ Catibration Rang: Without Adjustment [ Adjustment lanee Tt
Customer: United Analyst and Engineering Consultant Co.,Ltd.
(Hz} Measured (%) Measured (%)
!. Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
| Il | Phrakhanong, Bangkok 10260

Received Date: 25 July 2024

Muvimurm-permitied

Calibrated Date: 5 - 6 August 2024

Function
Uncertninty of measurement |

Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )

End of Calibrativa Group Manager

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

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

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

with the prior written approval of the Flectrical and Electronics Institute, Foundation for Industrial Develogmént.
Page 1 of 6 t
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA Certificate No.: CP20240290EA

Calibration Report Calibration Report

Function : 2. Self-generated Noise

Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier) (dB)
Serial No.: 0007306 (Meter), 345235 (Microphone), 077641 (Preamplifier) 28.8
ID No.: UAE.EFM.039/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +15) % Frequency Measured value
Pressure: (101.3 = 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 28.7
IEC 61672-3:2013. C-weighting 28.4
Condition of this result of calibration Z-weighting 34.5
1. Reference standards instrument :-
Instrument Model rial No. Cert. No, Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency Deviation from various Frequency Weighting Response Curve
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 Novernber 2024 (1"2‘;) (g?) (g? (S(B)) (:’133
5)|Pressure humidity an.d PTU30L 13950483 CL1-P240023 24 March 2025 1000 o7 o7 o1 7
Temperature .Tr.ansmltter CD20240142EA 12 Jun.e 2025 8000 04 05 04 15 25
6)|Pressure humidity an.d PTU30L 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U89038 MY56510003 CB20240035EB 13 February 2025 Weighting network response with relative to 1 kHz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.0 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 0.0 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0
2000 0.0 0.0 0.0
Result of Calibration:- 4000 0.0 0.0 0.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 -0.1 0.0
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 0.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240290EA Certificate No.: CP20240290EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.8 -0.2 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1240 124.0 0.0 08 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1300 1340 0.0 08 half cycle 1364 1360 04 10
139.0 139.0 0.0 +0.8 Negative
1400 140.0 0.0 08 half cycle 1244 1340 04 10
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

s
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, ezt

oottt Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 K TIBBL sTubd

CALIRRATION DE19
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240290EA
Calibration Report
Function : 10. Overload indication
Measured value (dB) N . Certificate No.: CP20240322EA
Fositive Negative Deviated value Acceptance (imits Operation No.:  CP2024080293
one-half cycle one-half cycle (dB) (dB)
1426 1426 00 B Certificate of Calibration
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary. .
Time Period to Record SPL at ) - Equipment: Sound Level Meter
) Reference SPL y ) Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement ModelType: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
U taint Maximum-permitted uncertainty
Function neertainty of measurement Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.040/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
- Free-field sound pressure response level 0.0 0.70 (>4kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 . 9A
: t 2024
9) Peak C sound level 020 0.55 Received Date Hsus
10) Overload indication 0.20 0.25 ’
11) High-Level Stability 0.10 0.10 Calibrated Date: 22 - 26 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 28 August 2024
a sound calibrator.
2. The acceptance limit is for the deviated value. Calibrated by: Ms. Juntaporn Kunhakom

3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

' with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
;
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240322EA

Calibration Report

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
Serial No.: 0007308 (Meter), 345238 (Microphone), 077643 (Preamplifier)

ID No.: UAE.EFM.040/2566
Ambient Temperature: (23+2)°C
Relative Humidity: (50 +15) %
Pressure: (101.3 £ 1.5) kPa
Method of Calibration :-

IEC 61672-3:2013.

1. Reference standards instrument :-

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ailhwiaidrnsaling
TR e T

Certificate No.: CP20240322EA
Calibration Report
Function : 2. Self-generated Noise

2.1 Microphone Installed

Measured value
(dB)

29.4

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 29.0
C-weighting 28.9
Z-weighting 35.5

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

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.2 0.1 0.2 +1.0
1000 0.3 0.3 0.3 +0.7
8000 -0.6 -0.5 -0.5 +1.5;-2.5

Instrument Model rial N Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024

P humidit: d CL1-P240023 24 March 2025
5)|Pressure humidity an‘ PTU30L 13950483 arc}
[Temperature Transmitter CD20240142EA 12 June 2025
6)|Pressure humidity anf:i PTU301 13050484 CL1-P240030 11 April 2025
[Temperature Transmitter CD20240143EA 12 June 2025
CB20240035EB 13 February 2025
7)|Perfc Audio Al 9 MY56511
)|Performance Audio Analyzer U8903B 56510003 CK20230072EA 13 September 2024

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

2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
L}
naslumugy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Deviation from various Frequency Weighting Response Curve

Certificate No.: CP20240322EA
Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

5.1 Frequency weighting at 1 kHz

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 +0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

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

Fast 94.0 0.0 =0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

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

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
63 -0.1 0.1 0.0 +1.0
125 0.0 0.0 -0.1 +1.0
250 -0.1 0.0 0.0 +1.0
500 0.0 0.0 -0.1 +1.0
1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
4000 0.0 -0.1 0.0 +1.0
8000 -0.1 -0.1 0.0 +1.5,-2.5
16000 0.0 0.0 -0.1 +2.5; -16.0
L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240322EA
Calibration Report

7.2 Level Linearity on the reference level range, Lower

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
89.0 89.0 0.0 +0.8
84.0 84.0 0.0 +0.8
79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
69.0 69.0 0.0 +0.8
64.0 64.0 0.0 +0.8
59.0 59.0 0.0 +0.8
54.0 54.0 0.0 +0.8
49.0 49.0 0.0 +0.8
44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8

Function : 8. Tone burst response

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 135.9 -0.1 +0.5
Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.6 -0.4 +1.0;-3.0
Slow 200 129.5 -0.1 +0.5
2 109.8 -0.2 +1.0;-3.0
200 130.0 0.0 +0.5
LAE 2 110.0 0.0 +1.0;-15
0.25 100.8 -0.2 +1.0;-3.0

Function : 9. Peak C sound level

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +0.8
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8
109.0 109.0 0.0 +0.8
114.0 114.0 0.0 +0.8
119.0 119.0 0.0 +0.8
124.0 124.0 0.0 +0.8
129.0 129.0 0.0 +0.8
134.0 134.0 0.0 +0.8
139.0 139.0 0.0 +0.8
140.0 140.0 0.0 +0.8

'
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Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1308 06 +20
cycle
Positive 134.4 1340 0.4 +10
half cycle
Negative 1344 134.1 03 10
half cycle
'
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37,
Phraek Sa, Mueang Samnut Prakan, Samut Prakan 10280 Linlsisdiboid

EALIRATIEN D10
Tel: +66 2709 4860 Fax: +66 2324 0917

A,
AL

i
e

Certificate No.: CP20240322EA

Calibration Report
Function : 10. Overload indication

Measured value (@B) - — Certificate No.:  CP20200287EA
Positive Negative Deviated value Acceptance limits Operation No.: CP2024070250
one-half cycle one-half cycle (dB) (dB)
1450 1928 02 15 Certificate of Calibration

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

i i Equipment: Sound Level Meter
Time Penf)d to Reference SPL Recc’fd SPL a,t Deviated value Acceptance limits auip
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
3 77 I ifi
Uncertainty of measurement Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Uncertai Maximum-permitted uncertainty
Function ncertainty of measurement Serial No.: 0007309 (Meter), 335239 (Microphone), 077644 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.041/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
- Free-field sound pressure response level 0.0 0.70 (>8kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co. Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
R : 25 July 2024

9) Peak C sound level 0.20 035 eceived Date Y
10) Overload indication 0.20 0.25 .
11) High-Level Stability 0.10 0.10 Calibrated Date: 2 -5 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024

a sound calibrator.

2. The acceptance limit is for the deviated value. . .

3. Acceptance limits was IEC61672-3:2013 Class 1. Calibrated by: Ms. Juntaporn Kunhakom

4. The coverage factor & = 2.00

- - End of Report - - T Ty
Approved by: e

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

' with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
o
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP2024028TEA Certificate No.: CP20240287EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier) (dB)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier) 30.5
ID No.: UAE.EFM.041/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +£15) % Frequency Measured value
Pressure: (101.3 + 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 29.5
IEC 61672-3:2013. C-weighting 29.5
Condition of this result of calibration Z-weighting 355
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency _ Deviation from various Frequency Weighting Response Curve __
3)[Programmable Attenuator PAS5 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
9|65 Digit precision multimeter 8846A 9610014 CB20230200EA 15 Novernber 2024 (H2) (dB) (dB) (dB) (dB)
5)|Pressure humidity and CL1-P240023 24 March 2025 125 04 03 04 =10
Temperature Transmitter prUs01 13950083 CD20240142EA 12 June 2025 1000 01 0! 0! 0.7
8000 -1.6 -1.6 -1.6 +1.5,-25
6)[Pressure humidity and CL1-P240030 11 April 2025
, PTU301 13950484
Temperature Transmitter €D20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U89038 MYS56510003 CB20240035EB 13 February 2025 Weighting network response with relative to 1 kHz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 -0.1 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 0.1 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 -0.1 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 -0.1 +1.0
Result of Calibration:- 4000 0.0 0.0 -0.1 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 -0.1 0.0 +1.5; -2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP2024028TEA Certificate No.: CP20240287EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.9 -0.1 +1.0;-1.5
0.25 109.8 -0.2 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.1 0.1 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 101.0 0.0 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1240 124.0 0.0 08 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1300 1340 0.0 08 half cycle 1364 1360 04 10
139.0 139.0 0.0 +0.8 Negative
1400 140.0 0.0 08 half cycle 1244 1340 04 10
' '
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CALIBRATISN 8139
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP2024028TEA
Calibration Report
Function : 10. Overload indication
Measured value (dB) N . Certificate No.: CP20240289EA
Fositive Negative Deviated value Acceptance (imits Operation No.:  CP2024070252
one-half cycle one-half cycle (dB) (dB)
1443 164.2 01 ) Certificate of Calibration
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary. .
Time Period to Record SPL at ) — Equipment: Sound Level Meter
) Reference SPL y ) Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
Uncertainty of measurement ModelType: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
U taint Maximum-permitted uncertainty
Function neertainty of measurement Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.042/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
- Free-field sound pressure response level 0.0 0.70 (>4kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co.Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
: 25 July 2024
9) Peak C sound level 020 035 Received Date i
10) Overload indication 0.20 0.25 ’
T1) High-Level Stability 0.10 0.10 Calibrated Date: 5 - 6 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024
a sound calibrator.
2. The acceptance limit is for the deviated value. Calibrated by: Ms. Juntaporn Kunhakom

3. Acceptance limits was IEC61672-3:2013 Class 1
4. The coverage factor k = 2.00

- - End of Report - -

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

' with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
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Certificate No.: CP20240289EA Certificate No.: CP20240289EA

Calibration Report Calibration Report

Function : 2. Self-generated Noise

Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier) (dB)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier) 30.3
ID No.: UAE.EFM.042/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +15) % Frequency Measured value
Pressure: (101.3 £ 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 30.1
IEC 61672-3:2013. C-weighting 30.0
iti i Z-weighting 35.7
1. Reference standards instrument :-
Instrument Model rial N Cert. No, Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025 Fre Deviation from various Frequency Weighting Response Curve
quency — — — —
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
)65 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024 (Hz) (d8) (dB) (dB) (dB)
5)[Pressure humidity and CL1-P230023 24 March 2025 125 03 02 03 £10
Temperature Transmitter PTUs0L L5950485 CD20240142EA 12 June 2025 1000 02 02 02 0.7
i ‘ 8000 02 0.1 0.1 15,25
6)|Pressure humidity anf:i PTU301 13050484 CL1-P240030 11 April 2025
Temperature Transmitter €D20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U89038 MY56510003 CB20240035EB 13 February 2025 Weighting network response with relative to 1 kHz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 -0.1 0.1 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.0 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 0.0 1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.1 0.0 +1.0
Result of Calibration:- 4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 0.0 0.0 +1.5,-2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
L} L}
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240289EA

Calibration Report

Function : 5. Frequency and time weighting at 1 kHz

Certificate No.: CP20240289EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 0.1 54.0 54.0 0.0 0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 135.9 -0.1 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.8 -0.2 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-15
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1240 1240 0.0 308 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
134.0 134.0 0.0 208 half cycle 1344 1340 04 =10
139.0 139.0 0.0 +0.8 Negative
1400 1400 0.0 308 half cycle 1344 1340 04 =10
141.0 141.0 0.0 +0.8
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

A,
AL

975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, %qjmb,\i-'
PAL-T1S1TIS 17078
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280 by
Tel: +66 2709 4860 Fax: +66 2324 0917
Certificate No.: CP20240289EA
Calibration Report
Function : 10. Overload indication
Measured value (dB) beviated val Accentance Umit Certificate No.: CP20240288EA
Positive Negative eviated value cceptance Amits Operation No.: CP2024070251
one-half cycle one-half cycle (dB) (dB)
1443 144.2 0L ] Certificate of Calibration
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary. .
Time Period to Record SPL at . . Equipment: Sound Level Meter
) Reference SPL . N Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
5 139.0 139.0 0.0 +0.1
3 77 I ifi
Uncertainty of measurement Model/Type: LxT1 (Meter), 377B02 (Microphone), PRMLXT1 (Preamplifier)
Uncertaint Maximum-permitted uncertainty
Function certainty of measurement Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
(dB) (dB)
1) Indication at the calibration check frequency 0.30 Not applicable ID No.: UAE.EFM.044/2566
2) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 0.60 (10Hz to 4kHz) . . . .
- Free-field sound pressure response level 0.0 0.70 (>8kHz to 10kHz) Customer: United Analyst and Engineering Consultant Co. Ltd.
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak
6) Long-Term Stability 0.10 0.10 Phrakhanong, Bangkok 10260
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30 .
R : 25 July 2024
9) Peak C sound level 0.20 035 eceived Date Y
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10 Calibrated Date: 5 - 6 August 2024
Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide Issued Date: 7 August 2024
a sound calibrator.
2. The acceptance limit is for the deviated value. . .
3. Acceptance limits was IEC61672-3:2013 Class 1. Calibrated by: Ms. Juntaporn Kunhakom
4. The coverage factor & = 2.00
- - End of Report - - T Ty
Approved by: e
( Mr. Sittichai Swaksuriyawong )
Group Manager
This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.
The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (k)
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except
‘l‘j with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develogment.
1o
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA Certificate No.: CP20240288EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier) (dB)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier) 28.5
ID No.: UAE.EFM.044/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +£15) % Frequency Measured value
Pressure: (101.3 + 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 28.4
IEC 61672-3:2013. C-weighting 28.3
Condition of this result of calibration Z-weighting 34.1
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency _ Deviation from various Frequency Weighting Response Curve __
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
9|65 Digit precision multimeter 8846A 9610014 CB20230200EA 15 Novernber 2024 (H2) (dB) (dB) (dB) (dB)
5)|Pressure humidity and CL1P240023 24 March 2025 125 0.2 0.1 0.1 10
Temperature Transmitter PTU301 13950483 CD20240142EA 12 June 2025 1000 0.0 0.0 0.0 07
P 8000 0.9 09 08 +15,25
6)[Pressure humidity and CL1-P240030 11 April 2025
N PTU301 13950484
Temperature Transmitter €D20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U89038 MYS56510003 CB20240035EB 13 February 2025 Weighting network response with relative to 1 kHz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 0.0 0.1 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.0 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 500 0.0 -0.1 0.0 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
Result of Calibration:- 4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 0.0 0.0 +1.5; -2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240288EA Certificate No.: CP20240288EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.3 0.3 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3 +1.0; -3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-1.5
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1240 124.0 0.0 208 cycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
134.0 134.0 00 108 half cycle 1344 1340 04 =10
139.0 139.0 0.0 +0.8 Negative 1344 134.0 04 410
half cycle
' '
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Certificate No.: CP20240288EA
Calibration Report ki
Function : 10. Overload indication

Measured value (dB) R L il o
Positve Negatve Deviated value Acceptance limits = hob PR
one-half cycle one-half cycle (dB) (dB)
1424 142.3 -0.1 +1.5

Uinit Under Calibrat

Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Perl'o d to Reference SPL Recon:d SPL a't Deviated value Acceptance limits LaT]
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB) il ko A i
5 139.0 139.0 0.0 +0.1 I+l LAEEPMIM52566 776

Uncertainty of measurement

) Uncertainty Maximum-permitted uncertainty
Function of measurement Tenponus ol ok
(d8) @8 Husnisgity SIESRH E 20 SR

1) Indication at the calibration check frequency 0.30 Not applicable
2) Self-generated Noise 0.10 Not applicable TR A :
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz) Roccived Date

- Freefield sound pressure response level ) 0.70 (>kHz to 10kHz) Calibiiid D i
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20 e AT COTABEAN i ey sy LT et it
6) Long-Term Stability 0.10 0.10 " ab
7) Level Linearity on the reference level range 0.30 0.30 Referenie Stnndard
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35 i
10) Overload indication 0.20 0.25 i
11) High-Level Stability 0.10 0.10 158

WK Elecir

Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor k = 2.00

- - End of Report - -

Caliiented Ry ¢ 1y Approved Ry ;

Tvsue Date ¢
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296

Certificats No 4510030
Hemuest Noy Req-2024-0278
1, Indication at the calibration check freguency
VUE Setting Sominal Bufore Adjust Alter Adjmst Arceprance
UNCERTAINTY
FAST (A 13139 Levet v ERR e ERE Limt
Callbratar Serting Ly s I i) [ (4 an) (2 dB)
1000 11z 114 478 11178 137 I 1115 naz (120 oM
Nt Abachn scrisiivity was estiblished by he nse of Soand Calibaror Brund SVANTER, Model S 154, 5N, 35070

2. Self-generated noise, M, i installed

UL Serting
INCE| N
PAST 37179 Measmred UNCERTAINTY
VUC Weighiting (il (£ dB)
A 289 an

3. Self-generated noise, Microphone replaced by the slectrical input signal device

VU Serting
Meminred | UNCERTAINTY
FAST /37139
UL Weighting () { £ d8)
A 7 i
« ) o
7 6 o

4. Acoustic signal test of frequency weightings {Without Windscreen)

Deviathon from varbous Fregoeocy Acceptaney
LU Seating UNCERTAINTY
Welghtimg Respune curve Ll
FAST/ 37139 A (8 2
STD Setting () (ai) 18) Ltidhy i
125 Hr oo ('R o a60 (K]
1000 He oo oo oo 060 az?
ADDR FLe nr oI o2 .60 (K1)
00 H 40 S8 on am +1.5-2%

T v re bt anly

o o galibrmod. The comtificate shall an be noprsdiced recent o fll,

ARSI Nise 13 i ] 0123

TRNOVATIVE INSTIUMENT CALERIEATHIN LA

i 1 iS00 | AR 2140 I
Page:3/5
Certificale Na 2a-5LM-00
Meguest No Pey 2024278
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kiiz
VUL Sening Dheviatinm Frons varlous Froguency Acceptance
UNCERTAINTY
FAST/ 37139 Welghting Respene curve Limit
ST1 Setting A Ldity ity Zidil) i+ dily i dify
Bt 02 -0 -0 o
125 e -0 L) -l Lo
EL LT -1 Al - (2
300 1ix a1 o -al I8
1000 Fix [} 1 [ 30 L&)
Al He no o i [}
4000 Hz na L1 0o 5]
000 He 4.1 .l L8] +15. A
YN Hr 41 ALl al +2.5,160
& and time weightings at 1kHz
UUC Setting sTD Mueasered AccoHunie
UNCERTAINTY
FART /37139 HEF e ERH Limix
LUIE Weighting (4R} (8 (B (e} (a8
A I [AEE (] U]
[ 100 Ll i) 024 (1]
Z am han o0 20
WL Setting sTn Measured Acceptance
UNCERTAINTY
31380 A v ERR Limit
ULC Time Respune [ty {dB) LEH] (ES LI (E2 111}
Frmt 11400 Han ol LR
Saow T Han an o (AT
Loy 11400 a0 o4 i

The rrviden rfated only 1 e iy The ersificn new b o

. sanenslumuny

PSR s B0 o ko) | L2

PNNOVATIVE INSTHUMENT CALIBRATION LAIK

IAATIVE VMIENT U L AL T INNOVATIVE ISSTRE LN L) VAR ORI E
UMMM L, S LS TR LI ) AN IANE WAL —, - AT AR NG ISR I 1] T MBI HANG KA E e v b .
ARTPRBMEE INANCE FHE | SARMETT PIRAKAN THRON IS | i THAILAND ACCRAEDITED i BTl Bumeae A ACChE ED
[ — AT :
TLEr b2 1680k | FAN: 4 i Tran EhLHNIAT o RO oA s
g 476 P 56
Certificate No 2451 AHOI Certificale No J4-5LM-G
Roguosi Nn 1 Reg-2023-027R RequentNo ©  Rey2004407H
7. Long Term Stability
VU Setting e 9. Level finearity including the level range control
NCERTAINTY UUIE Settin,
= " Mussured Accoplunce
FAST ! A /37139 vue Limit UNCERTAINTY
FAST/A REF (1S g
ST Setting i iy R i
UL Ran, R B B < Ll
Imitia 11440 L 1oy b (1B { = diy {+disy
= 4230 425 2 0.3
Final 140 139 nan
1 140 (] [}
Devinted o
10. Tone burst response
8. Level lingarity on the reference level range
Y U VLT Setrlng st Anticipated Weasured Acceptunce
LEC Setting. Anticipsted Desiation Actrptance ) UNCERTAINTY
CERTAINTY AERT138 Tumehurst el ve ERR Litiit
FAST /A /37150 REF e ERR Limit
VLI Tinae Respon [N ] 0] {1k} (4 din) ]
ST i (i (i) (0H) {+am) (.4
200 13511 1350 (] [}
13900 (3] (REL) (1] (3]
Vs . . 1, -
-0 14 (ET] (111 1% 2 e BAE B i
rerpox res i o = D35 ] 1087 “0d FLL A
13400 &) 1340 14 ik . 2 1286 1305 R 03
Sl 02
ligea e (§iX] i 12 2 (0] (LIRS (1] H10,-3.0
11400 14 1140 ) (53 200 1280 1201 04 05
ka0 L 1098 0 L] SEL 1 I .| Ll
104 001 1 o 2 5
s iad Li 125 [T W i +10,:30
00 @ LAY L [E:]
o W s 0 ik 11. Peak € Sound bevel
wn L] (18] 0l (%] LU Setting Amticiputed Measured Avceptance
b UNCERTAINTY
] # ws 49 040 8 FAST/ 495142 REF uue ERR Limit
o » T At {18 ] "
ST Setring Ly iy (i i =) i (R
Mo T4 ne A1 0
Corrgrkeae eyl 1374 1367 470 10
L L] (1] Al K
Prsifive hall eyel 1364 131 A3 020 ]
bam o ne “Ih {33
K hall eyehe 1364 il 1,50
:9 we i} s o i d X
M 54 ne ALl {23
Auon 4 wn a4 g
4400 4 i i ik
e a i a4 nx
3L kL iLE ] s 0
370 n 116 [ 0E

e bonESlalEUAN

PRI KA1 B 7 st s 1118

Ve rewales remed ol to e fem callbesed. The cecillicaie dult mi te Wit

e resalts eetated ol e the i eslibratesl, The cerfificatc shall oal be noprodicod o ent In Sl i

T A




Dverload indication

UNCERTAINTY
(1S Limii

ST Setting

(B}

(R

VL Sesrlng Measrod | Acecpumnee
UNCERTAINTY
FAST/ A/ 3T-129 e Limit
ST Sefting () (2 amy
asiifve woebal Ceyle 1441
me-half cyele 1434
Dy 3
13. High tevel Stability
UL Serting Measured Avceptunce

Mot 1

Function

Maximum-permit

Uncertainty of meassrement

atiom check froquency

pplic

0 kel el 100 kb

cy and gime w

[ENET

0.25 i |
0.0 di |
End of Certificate
'
- TSRS JIPURN 1., 1, (1" o101
Cort.No.. 324CH453
Page.: 2ot
Condition of this calibralion resull
1. Reference Standard Insirument
Instrument Sarfal No. 1D Ho. Cort, No Cuie Date
1) Cocurar Procass Cabibrator 5402004%  13HG11E 23E2802 27 Aug 2024
2} Ref. Standard Thermomater 4882064 11HHRCO4d 231908 25 Juky 2024

This is to tha Bystam of Unit maintained through-
- Technalogy Promotlon Associallon {Thaand-Japan)
2. Cartified i : The rasults are racaabds 13 51 teough CPA chem Lid..
ANSI-ASO Nadioned Accreditation Boad, Acoredied o AR-IRRS
Buffer Salution Manufacturer Lot Mo, Exp. date
pH 4,008 CPA chem arIesT 25 Apr 2026
pH 6286 CPA& cherm Br0as2 25 Apr 2025
pH G647 CPA chem a70BSS 25 Apr 2025
3. This cerfificate ia valid only 1o the tem calibrated on date and place of calibrahon
Caliratlon Resukts
Function : m¥ Measurament
curva by D Frocess Calib atpH 14,7710}
Hominal Standard Actual Reading Uncarainty of | Coverage
Unit Under Yalue Valtage Measuremgnt Fchor
Calibration Input
{emy | k
pH i i pH
PH Watar 4.00 177.48 177 401 58 2.00
SN JCOdTdS F.00 .00 Q T Q.58 240
7.4 Q.00 o 700 0.58 240
10.00 -177.48 -177 081 058 200
1
onaslumugy

3 EOUPMENT

TECHNOLOEY PROMOTION ASSGGIATION (THAILAND-JAPAN)

52414 PATTANAKARN ROAT SO 18, SIMNLLMANG, SUAKLUANG BANGEROR $0250
TEL.0-2717-3000-20 FAX.0-2719-8484

Certificate of Calibration

Equipment :
Manufaciurer :

Model -

Serlal Ho.

1D Mo, 2

Condition Ag-Recelvad:
Recwived Date :
Calibration Data -
Relarance :

Submitted by :

Ambient Temperalurs -
Ralative Humbdity =
Lallbration Procedure :

Calibrated by -

Approved by

[} Unnogphal Harschal
{ % PFonpan Paipim
[y} Baithip  Weangmai

Iesua Dats -

AMD TESTING GERVIGES

CALIBAATION #00L

Cert.ha.:
Page.:

240H4T]
13

PH Mater

EcoSence

pH100A

JCATAS

UAE EFM.05SH2S66(EF M pH.O265)
Vsed Ifem

22 Apxil 2024

23 April 2024

2404 (4ETWED-2

Unitad Anatysi and Enginearing Cansultat Ce. L1,
3 Sal Wdomayk 41, Sukhumyit Road,
Eangchak, Phrakhanang, Barghok 10260

(26 + 28] "C

(50 = 15p %

In - housa melhod

- GPCHS by diract measurement with DG voltage
slandard and direct measuremant with

camied relerence matenal (CRM)

- GP-CHB by comparisan with lamparadara  slandard

Warakom Lemgagtrakul

Approved Signatony

25 April 2024

‘Tha Uncartaintiax ara for a oondidenca probahility of approximatsly 85%

Tt carificats may nmwumx_ed e Hlian in dyll, grept aith e peioe wiren

Approval o e head o Canpa 3: Equipment Testng Sanices.
[
naslumugy
CertNo.:  24CHASE
Fapa.: 33
Calibwation Rasulbs
Funclion : pH Meazurement
thrae buffers curve by using buffer nominal pH (4, 77,10}
Uit Unwcher Stardard pH Actual pH | Actual my Uncertainty of | Coverage
Calibratlon Buffar Soluti Raading Readl pH factar
(miv} i+ k
pH Electrade 4.008 4.01 161 0.007a 2.00
20N, Z30B0RSIAGISETT 6.986 7.00 -14 00033 2.0
6.986 7.00 -15 00095 2.00
9.997 1001 -188 0.0085 2.00
Funclion : Temperature Massuremant
{*] Withoul adjustment
This i was sted with Proba:
- Moedsl :
- Serial Mo, ZAHERAGTATT
[imensian of probea
- bangth : 1o mm.
- Diameter : 12 mm.
- Immersion Cpth @ Tmm.
alibration Standard uucr Erol Uncertainty of | Coverage
Point Temperatura Reading HASUrEment facior
(°c} {(*c} i*Ch [} (£°C) k
250 25.002 251 Q.005 013 200
30,0 0.002 0.0 -0.002 013 240
5.0 26.002 35.0 -0.042 913 200
The rapored mcartainky of measursment was based on 8 standard i ipliad by &

factar &, prowding a lavel of confidence of approximataly 95 %.

~olho-

onaslumuny




TECHRGDGY PROMOTION ASSOCIATION (THAILANL-JAPAN]
CORPORATE SERVICEN M BUUIFRIENT CALILRATION 450 TESTING SFRVICES
23359 PAFTARARAR Y ROAD SO0 15, SL 3] L 3G 3L SMLUAR T HARGKOK 10280
TR MLITITTMNLE: FaR -2V 140368

NSCTIELT3 TR
CdaIBRATION TW

CartNo: 34CH321

Page: z ol 3
Condilion of this resull of callbeation
CertNo.: 24CHINL 1, Reference Standard Insirument -
) . - Fage.: 10l 2
A Ne.
Certlficate Of Callbratlon ingtrument Sarial No 1D o, Certlficale Ne. Due data
1) Thaarrmormetar 1963678 130RCLSS 221151 05 Sep 2024
. 2} Ref. Btd. Tharmomelar A0B2054 110RCHMA 2HHE 26 July 2024
Equipment : Conductivity Mater
- Thiz Certil ian it b &I Thegughi Tecl Pramction Association (Thailand - Japan)
Manufaciurer : Hwriba
Madel : LAQIAECZ0 2. Cartified Refarencs  hatanals -
_ - Conductity calibration solution. CPA chem Lid., The resulls are e 1o Sl
Serial Mo. HCAHO012 .
ihwough CRA cheen Lid,, ANS-AS0 National Accreditation Board, Accredited Mo. AR- 1825
10 No. UAE EFM.O0R2560; EFM.SCT 0263}
N Condugtivity Solution Manufacturar Lol Ne, Exp. date
Condition As-Racehved: Usad It o )
a2 t413.0 pSiem CiPa Chen 26624 18 Oct 2024
Recglved Date 12 March 2024
12850 rdiom CPA Charn F1056 3 Bep 2024
Calitratlon Date : 14 March 2024
- Coniral C ivily calibration solulion P by WWater bath {26 4 0.1} *C
Reference : 2403-0337WSC-1 . - . i
3. This cerfificate is valid only to the flem calibraied on date and place of casbration.
Submitted by : Unlted Analyst and Enginaering Sonsultant Ce. Lid,
3 Soi Udomsuk 41, Sukhumvit Road, Calibration_results
Bangchak, Phrakhanong. Bargkek 10260 Functlon : Conductivity Maasurament
Amiblent Temperature : 35225 ¢ () Aftar Adjustment at 1473.0 gSiem
Ralative Humidiy ; {50 2 15 % Conductivity Elbctroda Serial Mo SBOF0ZTE
Calibration Procadure; i -heowrse methad ~
- CP-CHB by diract maacuremant will Standard Befors After Coverags
certified referonce matenal (CRM) Conduethdry Uyc* Reading LG Reading of Meazurement faclar
- CP-CHA by Gomparison with temgesalure standard Solutlon [t k
Calibratad by @ ‘Warakom Lerngagtrakul 141540 pSiem 1340 pSiem 1413 pSiom 9.2 pStem 2.00
(H‘ 12.B80 mBicm 13 70 mSiorn 14.27 malcm 0,085 mSicm 2100
Approvad by : - Sa: Remark: - LUC* = Unit Under Calibration
Approved Sigr‘atory
{ ) Pomthippa Tameyakul
{ junncenhal Haracha
\;\/J Saithip Meangmai
155us Dats : 15 March 2024
The Uncerrainties ate for a eonfidence prebability of approximately %5 5%
Thiv 11z ny a2 d 0200 €10 ai JUIL C5EEPE % 0 1hE 21T 2
Appical orthe bead of Carperae Servies 2 Eguipment | alibeen sl Fading Sorvio.
wonanslueauny tana'ns‘l:ir%ﬂ%ﬁ
A 0064531 a 1206345
T \LIRRIEAT J
=" e ANAB

Certificate of Calibratlon
CartHa: 24CHI21

Customer

Page: 3ol 3

Calibration Regults N i ¥ i Certificate No = 24-ACT-038
Function ; Temperiure Measursmenl i TA I Reguest Mo Heg-Ti124-0057
This e was d with T Froba; i Y I k wnony

- Mudel 0383 i

- Gerial No. BERFIZTY

— Unit Under Calibration Details

Dlimensian of probe,;

- Lenth * Me mm gl 3

- Dhametar : 10 mm Mismlactsisey SVANTEK i | 4B 0 H

- Immersion Crepth : @1 mm SV 35 IHiAETinne B Thed

Calibration Regull : Without sdjustmeant

I EEFML, ]
Calibralion Standard uugt E Uncartainty of | Covarage
Point Tampsrature Reading Frar Maasurement Iaclor Calibration Environment and Detalls
"¢ e) (] {*c) (£7C} K Tempetal
[ — I Hurmidity ( n
250 25002 %50 000z .13 200 RS i AN
3040 30.001 30 -0.004 013 200 : iy
IR it e
254 35.002 350 005 013 2100
Remark : - WUC* @ Unit Under Calibration Lacution of Calibmtion AB LA
ratlon Pric ( 1t ) I
The reported uncerlainty of measurement wes besad on a standard i L bya
fapior &, providing 3 leval of confidenca of approatimatety 335 5 Wiodel ' Serial Number | Traceable
! it (17 | i 0
-e0o- HD Multimeter ] | [e? | & i i
1 i wwurement T il 1
1 1] 1
Note
1 1l o tar 1 il il il
P
Culibrated By ¢ Approved By
li Engir
Fesue Date M h 2024
' QG\A i '
onaslumun nanslumuny
112 Mo et caent

a 1206346



INNOVATIVE INSTRUMENT CALIBIEATION | A1
SNNOW ATIVE INSTHEMEST UL 1T HEAD (5FILE
L8 RIIN A S SLNTENAKLRS 18 TARIVIN BN RAED,

AMIEVROR INANES IFLESAMLT AR AN PRV ING T 16530 THAILANY

MEDITED

TELS (RN i St E FAN 21T 140 ."-“.';"‘“‘.2?',‘.:‘.?‘““'
Bagn 2ot 3
Certificate No - 24-ACT-038
Request No ; Req-2028-0570
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dR) Adjustment (dB) Uncertainty [ Acceptance fimit
() Meginred | Deviated vulug | Memured | Devioted value| (£ dB) Class | { = dB}
Gl B /1) He 9442 002 = .15 028
114 dB /160 He I4.02 oz z -] 013 135
Frequeney of Sound pressure level
Callbration Range Withaut A tianit
{Hz) Meayured (Hz) | Deviated value | Measured (Hz) | Deviated value | {# %) Class 11 % %)
S B /000 He LKL LLERE 5 ool DTy
L1 B /1000 He [RLLIREY) ALY = il 0T
Tutal Hurmanke Distirtion plus Nekse of Sound presaare level (THIN %4
Calibration Range Without Adjustment 1 i limsit
1Hz) Measured (%) Mezsured (%) {%) Chaas 1{ 2 %)
9448 / 1000 Hz LA = 440 25
Fi4.dB [ 1000 He .03 = a0 23
Note ¢
Maxhmum-permitizd
Function
Uncertainty of messurcoment
Sound pressure level W15
Frequency 0.20%
Tatal dissartion+noise L.50%

= Accipine Rmib was IFUS00422017 Cliss |
The culttragan resalin exchudy the s pressime comenson

The calitweson rowetin evchade e micraphose solume comtion

End of Calitration

e owabty pynad

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

ithiorn Road, Bongkurin, B
Erniil | coltaratic

ik, 10700 Thekand

Ted +86 2433 B30

i AR IAIUAN

FMIEAL TR B O st ot 23

SITHIPORN
Is50CIatles

SCTINETIS AR
CALIBRATION D258

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

414811 Sirmtham Food Rongbumn, Bangpii, Sangeak, 10700 Thakand
Tel oG 2433 B2

SITHIPORN

Ll calibmtienégsihlpnom oo

Cert. No. : ACL24319
Pages 1of8

Calibration Certificate

SOUND LEVEL METER
RION

Equipment :
Manufacturer :

Model : NL-43 / Microphone LIC-52 / Preamplifier WH-24
Serial No.: D0TIOA2T / 204875 / 32840
1D No.: UAEEFM, | TO/2566

Condition As Found ; GO0

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
&1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND.
Location : -
Ambient Temperature : (23.0+31) <
Pressure : (I3 £3) kPa
Relative Humidity : {500 =20 ) E

Received Date 13 OCTOBER 2024

Calibration Date : 17 OCTOBER 2024

Prate of Issue : 18 OCTOBER 2024
Calibrated by : Nathakorn Pisutpaisan
Approved by :

¢ ~
{ Thanakul Petchurai )

This certificate is issued in secordance with the réquirements of ISOEC 17025 standard, may not be reproduced

ather thin in full, except with the prior written spproval of the head of Calibeation Lnbt[ﬁ:ﬁ '
aslumunu

Calibration Procedure : CP-ac-a2

Calibration Method :

Cert. Na. : ACL24319
Job No.  : VOGBACOO12
Pages : 2of9

This equipment was calibrated by follow en IEC-61672-3 (2013) Standurd for sound level meter {SLM).
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechole chamber and Reference

Stundnrd Instruments:

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

Condition of this result of calibration :
1. Reference Standard Instruments &

lnstrument Muosdel
Wavelorm Generator 332104
Waveform Generator 335118
Digital Multimeter 334614
Digital Multimeter 334614
Digital Multimeder 344614
Programmable Attenuior MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-4ZKA]

Serial No,
MYS8017076
MY52302742
MYS3220104
MY53220076
MY 60024273

G2I00114

2977900

34360405

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

eane

ABHaA|| Sirintharn Bood Bangburmng Bengpiud Bangiok, 10700 Th
! WSCTICTHS 19025

CALINRLATIN Da58

Cert. No. : ACL24319

Cert. No, Due Date
EF-0009-24 U5-FEB-25
EF-0007-24 05-FEB-23
EEL.BP 21/0267 13-FEB-25
EEL.BP 2000267 15-FEB-25
EEL.BP 2240267  I5-FEB-25
EF-(08-24 {5-FEB-25
AA-1001-24 12-FEB-25
AA-3001-24 (15-FEB-23

2, This result of calibration was found sccurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is bl tor the i

3.1 National Instinite of Metrology (Thailand),

1 system of unit maintained at:

h (TISTR)

3.2 Thailand Institute of Scientific and Technological R

Job Na.
Fages
Summary of Measurement Result ;.
Uneertainty Maximum-permitted
Parameter unceriainty of
(dB)
messurcment (dB)

1. Absolute sensitivity 02 MN/A
2. Sell-generred noise 02 N/A
3 A ical signal tests of freg) y wielgh

125 He 3 0.6

1000 Hz 0.3 0.6

E0O0 He 0.3 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz to 4 kHz 3 0.6
For =4 kHe 1o 10 kHz 0.3 0.7
For > L kHz w20 kHz 0.3 1.0

5, Frequency md iphitings ut 1 kHe 02 0z
6. Long - rerm sushility ol a1
7. Level linearity on the level range 02 03
8. Level linearity including the level range control [l 0.3
9. Tone burst response 0.2 0.3
10k Peak © sound lovel .2 0.35
1 1. Overload indication 0.2 025
12, High level smbility L] 0.1

tencs t




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN,

14511 Sirititharn Road, Boegiium, Bangphid, Gongiak, 10700 Thoiind 3550 S Birivithnm Rood. Bangbumn Bangphid Bangkek, 10700 Thallane
Tual +88 2453 530 il | coBrotiondisithiphom.oor NCTIRTIS 17028 433 B gl : esililyrnton@sithiphom com WSE-TiSL-TIS TS
CALINRATHON 053%4 CALIBRATION 94
Cert. No. @ ACL24319
Job Mo, @ VOGEACOH012
Cert. No. : ACL24319 Pages . 509
Job No. VCBEACO0I2 e 3
Page 4019 4. Eleetricul signal tests of frequency welghtings
Wieighting network response with relative o | kHz,
Result of cafibration : 3 e 7
tion Freguency Dieviation from varous freguency weaghting response curve (dB)
1. Absolute sensitivity (Hz) Flat Coivelaht Avisighi Acceptance
= Limits
Referonee Mensured Acceptance & o1 0.0 0.0 :‘;L
Acoustic Sigral Valu Deviaticn Limit = : ; v =
LdR ) (dB | (4B ) { B ) 125 0.0 0.0 0.4 £1.§
> 3
3.9 (93,94) 939 0.0 203 250 0.0 0.0 0.1 1.5
300 0.0 0.0 0.0 *L.5
1000 0.0 0.0 0.4 +1.0
2. Self-generated noise
¥ 200060 .6 0.1 0.0 2.0
2.1 Normnl test
R 0.0 0,0 o0 +3.0
Meusured Value #0060 0.0 0.0 0,0 +5.0
[ dB }
156
5, Frequency and time weightings st | kHz
2.2 The microphone of the sound level meter was replaced by electrical signul inpat deviee, o
5.1 Fregquency weightings ot | ki
Frequeney Weighting
Weighting (dB ) - Anticipated | Measured Deviated Acceptines
A - weight 13.5 ::flllﬂlﬂ“} Value Walue Value Limits
C - weight 184 cighting (dB) (dB) (dB ) (dB)
Flnt 241 A - weight G40 a4 00 +0.2
C - weight 4.0 4.0 0.0 0.2
3. Acoustical signal testy of frequency welghtings Fiat M0 4.0 00 202
Meter free-field peoustic response ot a level of 84 dB £.2 T weliihting ui 1 kil
Frequoticy Devisipi fo riony v ighting rosponne tirve (dB) Anticipsted | Measured Devisted | Acceptance
() Flat Cwiight A-wieight MTTME Frequency Value Value Value Limits
imits Weighting (dB ) (dB ) (dB ) (dB |
125 0.6 0.6 L& 41,5 F 54
1000 0.2 02 0.2 =10 b 3 20 e LY
3000 05 08 Y] =0 Show 84.0 4.0 00 1.1
Leg 94.0 4.0 0.0 e il
6. Long - term stability
SLM Display | SEM Display [ Devinted Accepmnce
Frequency at initial at final Value Limits
. Weighting (4B} (B ) (B (d8) .
lﬂﬂﬂylﬂ A - weight o 930 6.0 Y
SITHIPORN ASSOCIATES CO.,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
associates gs550Ciales

S5H-E11SitiRthom Rood, Bongburmeu, Bangphid, Barigok 10700 Thallared
¥ Ermall | coltatotitin@aithiphameans

SBC-TIMTIS 1R
CALINRATION 0454

Cert. No. : ACL24319 Cert. No. © ACL24319
dob No. : VC6EACH01Z Job No, @ VOSSACE012
Pages @ BolY Pages : Tol9
7. Level lineurity ou the reference level range 8. Level linearity Including the level range control
— Anticipated Measured Deviated Acceptunce
Atiipated | | Memand. | Hoviated | Aceeptunce Range Value Value Value L
Value Value Value Limits
(dB} LdB ) (dBy (dB )
(dB ) (dB | LdB b 1dB )
1370 137.0 0.0 1.0 ¥ o) i Lo Hd
13641 1360 0.4 +1]
135.0 1350 00 S Anticipated Mensured Deviated Acveptance
1340 1340 00 Pt Range Value Vidlue Walue Limits
1330 133.0 0.0 PR | dB } (dB idB ) {dB )
132.0 1320 [ £ 130 0.0 Lt 02 2
131.0 1310 [ + 1,1
129,40 1380 0.0 1.1
124.0 124.0 0.0 +11 9. Tone burst
119,0 19,0 00 +1.1 Time Tone burst Anticipated Measured Deviated
114.0 1140 00 411 duration, Th Cycle Value Value Value
109.0 1090 0.0 +1.1 Weighting (ms) (dB) [ dB ) (4B )
104,00 1040 0.0 1,1 025 | 108.0 107.% A1
99,0 99,0 0.0 + 1] Fast 2 § 1170 117.0 0.0
%0 %0 0.0 il 200 H00 1340 1340 0.0
9.0 5.9 L1 #:1,]
0 e 01 =T i 2 B 108.0 1080 [
79.0 TE9 01 +1.1 200 00 127.6 127.6 0.0
T4.0 739 .1 =11 0.25 1 950 9By -] 15:-50
6.0 689 01 A1 sH 2 8 108.0 1080 00 1L.0:-25
54.0 L ml 2k 200 800 128.0 1280 [ <10
59.0 58.9 i1 +1.]
4.0 53.9 0.1 +1,1
49.0 489 0.1 £11
44.0 43.9 0.1 = 1.1
380 84 B + 1.1
34.0 339 0.1 +11
300 299 0.1 +1.1
29.0 289 .1 #1]
280 7.9 0.1 1.1
270 268 2 + 11
26.0 25.8 .3 1.1 [
25.0 248 03 # L1 [gna']ﬂljm i
€

mnm%;i% "

A51- 251 Sitlnthiorn Rear Bangbum, Bangalld Bangiok, 10700 Thgkand

Tol +B6 1433 8331

Emoi; calfibration;

=ithipram arm

NBC-TISTIS 17025
CALRAATION 0354




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A5 431 Sinmnorm Rood, Bonghumn, Bangpiod Banghok, 10700 Thailomd

Tl +66 2433 8331

Emoi . coliation@Esithiphorm.coem

SITHIPORN

MECTISLTIS 3025
CALNRATION 8194

Cert. No. : ACL24319
Job No. : VCOBACH012
Pages : 8ol 9
10. Peak C sound level
Numher of eycle Anticipated Measured Deviated Asceptunce
in Value Value, Lepeak Value Limits
test signal [ dB ) (dB ) (dB ) (dB )
Cantinuous 1300 130.0 0.0 £3.0
One 1334 1333 -1 1.0
Number of eyele Antigipated Measured Deviated Agveplatce
in Value Value Value Limits
test signul 1dB ) (dB } (dB ¥ (dB)
Continwos 133.0 1330 .0 +2.0
Posiive hall cyele 1354 1352 032 20
Negative half cycle 1354 1352 2 £0
11 Overload indbcution
Measured valye ( dB ) Dhevinted Agceptunce
Positive Megative Value Limirs
one-hall eyele | one-balf eycle I di ) (dB)
H9.5 9.5 a0 1.5
'
wna‘ylmg _
.
i
SITHIPORN ASSOCIATES CO,, LTD. A
CALIBRATION LABORATORY SITHISDINY § A
] jates b=
LN
aK1-3851/| Sirintharn Rood, Sangbumrg fongpiud, Bangkok: K700 Thaiiond bl T T
Tl *B6 24633 AAY Urpal | et | nagrall bighses cam TALMINATION
Cert. No. : ACL24315
Puges t laofd
Calibration Certificate
Equipment : SOUND LEVEL METER
Munufacturer : RION
Model : NL-43 Microphene UC-52 7 Preamplifier NH-24
Serial No.: D070 / 204881 / ITBAE
1D Nou: UAE EFM.176/2566
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
§1 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : -
Ambient Temperature : 1230 43 ) g
Pressure : (1003 43 ) kPa
Relative Humidity : (50,0 +20 ) %

Received Date :
Calibration Date :
Date of Issuc :

Calibrated by :

Approved by :

This certificate is fssued in

16 SEPTEMBER 2024
(9 -10 OCTOBER 2024
11 OCTOBER 2024

Nathakom Pisotpaisan

d with the

of ISOVEC 17025 standurd, may not be reproduced

ather than in full, except with the prior written approval of the head of Calibration Labortor
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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Tl 400 2433 8331 Emllt oolibretion sl

thvarn Aoasd Tangbamns Bengle, B
hipham cam

SITHIPORN
355

socjates
NEC-TISETIS $7025
CALIRATION 190

Cert. No. : ACL24319

Job No.  : VOGRACHNT2
Pages : %ol
12. High level stability
SLM Display | SLM Display Devinted Acceptance
Frequeney ul initial at final Value Limits
Weighting (dB) (dB } (di) (4B )
A - weight 1374 13740 0 .3

The reported uncertainty is based on o sandard

arany value iri cufoul

alavel of

iphied by pe factor & =2

=

End of Calibration Certificate
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wneslumuny

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4644811 Sirinthormn Rood, Bangoumi iy, B
433 831 Emaill | cerotian

Tal +88

apaur, Bongkok 10700 Thalond
ithphaream

SITHIPORN
assoclates
ERRATION D104

Calibration Procedure :

Calibration Method :

CP-AC-02

Cert, No, 1 ACL24315
Jdob No. : VCRTACD14T
Poges : 2of9

This equipment was colibrated by follow on [EC-61672-3 (2011 3) Smndurd for sound level meter ($E.M),
The SLM had tests 10 Acoustical und Electrical signal wsts of frequency weighting with Anechoic chamber and Reference

Stundurd Instruments.

For lests results of each items were made by observition of esch Instrumints display and olso with SLMs display.

Condition of this result of calibration

1. Reference Standard Instruments :
Instrument
‘Waveform Generator
Waveform Generator
Digital Multinverer
Digntal Multimeter
Digital Multimeter
Programmable Attenuator
Condenser Microphone
Mensuring Amplifier

Madel Serial No, Cert. No, Duye Date
332104 MY48017076 EF-0009-24 05-FEB-23
335118 MYS52302742 EF-(007-24 03-FEB-25
334614 MYS3220104 EEL.BP 21/0267 13-FEB-25
33461A MY53220076 EEL.BP 20/0267  13-FEB-23
3461 MY 60024273 EEL.BP 22/0267  I5-FEB-25
MAT-1070 62100114 EF-0008-24 05-FEB-25
AlE0 2977900 AA-1001-24 12-FEB-25
NA4IKAL 4360405 AA-3001-24 03-FEB-25

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate iv ble to the @

l system of umit

3.1 National nstitute of Metrology (Thailand).
3.2 Thailand Tnstitute of Scientific and Technological Research (TISTR L

ot:

Lanm}ibim b
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CALIBRATION LABORATORY
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Tol +08 2433833

Ermall | il ation ERaithiphameam

SITHIPORN

yssoclates
NACTEI-TIS §7025
CALBRATION O¥%4

Cert, No. : ACL24315

Job No.  : VOATACO14T
Pages  : 3of8
Summary.of Measurement Result ;.
Uncertainty Muximom-permitied
Parumeter uncertainty of
(dB)
messurement (dB)
1. Absolute sensitivity 02 N/A
2. Self-genernted noise 0.z N/A
3, Acoustical signal tesis of frequency weightings
125 He 0.3 0.6
106 He 0.3 0.6
BOOD He 0.3 Q.7
4. Electrical sigmal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For =4 kHz 1o 10 kilz 03 0.7
For > 10 kHz to 20 kHz 0.3 14
3. Frequency and time welghtings ar | kHz 0.2 .2
6. Long - term stability 01 .1
7, Level linearity on the reference level mange 0.2 0.3
2. Level linearity including the level range control 0.2 0.3
9. Tone burst respotise 0.2 03
1 Peak © sound level 0.2 1135
1 L Overload indication 0.2 .25
12. High level stability 0l 0.1

mnm;‘!.aim ]

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

42511 Sirinthotn Rood Denghumne Bangpiid, Bongiok, 1070
Femail ; ealllsaticaERainrnlwimtom

Tl +66 2433 830

0 Thodene

SITHIPORN

ass5o0cia

NAC-TIM-THS 1207
CALBRATION oa5e

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451 S
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‘tham Read Bongburn, Bangphict Bangkak, 10700 Thesand
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SITHIPORN

assoclates
NSCTEITIS 17025
CALIBRATION 038

Result of calibration :

Cerl: No. : ACL24315
Job Na, VEETACHIAT
Page ¢ 4of9

1. Absolute sensitivity
Refarence Measared Acceptance
Acoustie Signal Value Dievintion Limit
(dB ) (dB ) LdB } [ 4B )
03,9(93.94} 939 .0 =1
1. Selfgenerated noise
2.1 Normal west
Measured Value
(dB |
158

2.2 The microphone of the sound level meter was replaced by electrical signnl imput device.

Frequency ‘Weighting
Weilghting (dB )
A - weight 134
= welght 187
Flat 244

3, Acoustical signal tests of frequency weightings
Moeter free-field acoustic respunse 4 a level of 84 dB

Frequency Devinnion from various respanse curve (dB)
(Hz) Acceplance
Flat Coweight A-weight
g e Limits
125 4 0.5 03 £15
oo 02 0.2 0.2 10
S000 A& -6 ] =50

Lena'plﬂm )

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

ALEA511 Sirintrarn Boad, Bangum e, Bongpiud Bangkok, 10700 Thatand
Tel 06 2433 8331 Emall; calleationfiisthiphomosm

SITHIPORN

L T - 2%

WSCTIEATIS 17025
CALIBRATION G194

Cert. No. : ACL2A3S

Jub No. : VOGTACDI4T
Pages : Sof9
4. Electrical signal tests of frequency weightings
Weighting network response with relative | kHe
Frequency Trevistion from various frequency weighting response curve (B}
et Flat Cweight Asweight Mc_cp‘,m“c
Limits
63 0.0 L1 0.4 .0
125 .1 Lo 0.4 415
250 0.0 0o 0.1 +L.5
S0 0.0 (0] 0.1 |5
1000 0.0 0.0 0.0 +10
2 ] . 0.0 +240
4000 0.1 i1 .1 +3.0
4000 (1.1 411 -0.1 4540
5. Frequency und time weightings st | kHz
5.1 Froquency weightings an | kilz
Amticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dR | | dB ) {dB ) {dB )
A - welght G40 G40 0.0 {2
- weight 4.0 4.0 0.0 =02
Flat o4.0 94.0 X +02
5.2 Time weighting st 1 kHe
Anticipated Measured Devinted Acceptance
Freguency Value Value Value Limies
Weijthting (dB | {di ) (dB ) 1 dB )
st 94.0 84.0 0.4 =01
Show 94.0 94.0 0.0 ea)
Leg 84.0 4.0 0.0 = (.1
6. Long - term stability
SLM Display | SLM Display | Devinted Accepmnee
Frequency atinitial at final Value Limits
Weighting 4B ) (dB ) (dB ) (dB ) .
A - welght 4.0 2.0 0.0 lm

7. Level linearity on the reference level range

Cert. No.
Job Nao,

Pages

: ACL24315
: VOGTACDI4T
2 Gol®

Anticipated Mensured Deviated Acceplance
Value Value Value Lirmits
(dB) {dB ) [dB ) (dB}
137.0 137.0 L + 1.1
1360 136.0 LAl =01
1350 135.0 0.0 11
134.0 1340 00 =11
133.0 133.0 0.0 L1
1320 1320 0.4 E 3N
1300 1300 0.0 + 11
12900 129.0 00 + U1
124.0 124.0 0.0 can}
119.0 119.0 0.0 11
114.0 1140 0.0 + 1l
1080 108.0 0.0 + 1.1
1040 10411 0.0 11
9.0 99.0 00 - )
94.0 G40 0.0 & L1
89.0 H9.0 0.0 =L1
B4.0 840 0.0 E1.]
90 79.0 1.0 4 1.1
40 740 0.0 11
(9.0 69,0 0.0 + 1.1
640 640 0.0 4 1.1
59.0 59.0 0.0 =11
4.0 4.0 LAY 1.1
49.0 490 .0 +1,1
4400 440 0o 1]
39.0 9.0 0.0 + 1.1
M0 3.0 .0 can
30,0 30.0 0.0 .11
0.0 2.1 0.1 % 1.1
284 281 1 1.1
7.0 271 0.1 1
26.0 261 ol 1
250 252 02 1

onaslienymy




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

As+-a51 sinnthorm Road Bongournn, Bongaluc, Bonghak 10700 Theliond
Ted 86 2433 B39 Emioil ; calibraticn@sthiphormoam

SITHIPORN)
associates

#. Level linearity including the level range control

Cert. No, : ACL24315
Job Mo, VOATACHI4T
Pages  : Tof9

Anticipated Measured Devinted Acceptunce
Range Value Value Value Limies
[ dB ) {dB ) (dB ) {dBy
130 94.0 940 0.0 1,1
. == Devi 4
Range Value Value Vilue Limits
LB (i) CdB ) {dB )
130 2940 29.40 (L0 +1.1
. Tone burst response
Time Tone burst Anticipated | Measured Devited Acceptunce
duration, Th Cycle Value Valwe Vilue Limits
Weightlzig (ms ] (dB) (dB ) (dB) (dB)
0.25 1 108,40 107.9 1.1 1.5;-50
Fast 2 5 117.0 1170 00 10;-25
i 4] K00 134.0 134.1 [N} 1.0
2 8 108.0 108.0 LK} 1L5:-50
Slow
20} 800 127.6 127.6 0.0 +1.0
025 ] 4990 989 0.1 1550
SEL 2 8 108.0 108.0 0.0 1025
200 500 128.0 128.1 a1 +1.0
'
lﬂﬂﬂ'm _
\
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

asi-25Y) Sirinthom fead Bangburu, Bengaluel, Bangkek, 10700 Thailanid
Tol &0f 2433 B211 Ernol : calibratien@sthiphomcosm

associat
NSCTISHTIS TT0IS
CAUIRRATION 3154

Cert. No. : ACL24318
Jdob No. @ VOGTACO14T
Pages = 9ol9

12, High level stubility
SIM Display | SLM Display Devinied Acteprance
Frequency at initial at final Value Limits
Weighting (dB ) (di ) (dB ) (dB )
A - weight 137.0 137.0 0.0 0.3

The reported uncertninty 15 based on o standard uncertainty multplied by covernge fwtor & =2

- el e

or any value inge

a lavel of canfi

End of Calibration Certificate
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SITHIPORN ASSOCIATES CO., LTD.
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SITHIPORN

assoclates
NSCTISTIS 17025
CALIBRATION 0084

10. Peak C sound level

Cert. No. : ACL24315
Job No. = VOGTACUH147
Puges @ Bol9

Mumber of cyele Anticipated Measured Deviated Acceplance
i Value Value, Lepeak Value Limits
test signal (dB» {dB ) (dB) (dB §
Continuous 1300 1300 0.0 3.0
One 1334 1334 0.4 3.0
Number of cyele Antigipated Measured Devinted Acceptanes
in Value Value WValue Limits
test signal ( dB (dB ) (dB ) {dB )
Continuous 133.0 133.0 0.0 2.0
Positive holf cyele 135.4 135.1 0.3 2.0
Negative half cyele 1354 135.1 -3 2.0
11 Owerload indication
Measured value ( dB ) Devinted Acceptance
Positive Negative Value Limits
ane-half oyele | one-half oyele (B} (dBr)y
89,5 395 0.0 .5
'
onaslupguay
. '
SITHIPORN ASSOCIATES CO,, LTD. 5;‘:\%,"/"%,‘
, e
CALIBRATION LABORATORY SITHIPORN)  jiasawek
associates =
afit-#81 Sirinthan Raod Banghumi, Bangpiud, Bengho, 10700 thafand A T
Tal +7% 3431 B3} frmed: calbrtongsisphon oom caLBATICH K94
Cert. No. : ACL24311
Pages : lof®
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Muodel : NL-43 / Microphone UC-52/ Preamplifier NH-24
Serinl No.: OOTIA2E / 2D4ET6 / 1284)
1D Now: UAE EFM_1T1/2566

Condition As Found ;

Customer :

Location :

Ambient Temperature
Pressure :

Relative Humidity :

Received Date
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (LIAE)
Bl 801 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SURB-DISTRICT,

PHRAEHANONG DISTRICT, BANGKOK 10260

THAILANID:

1230 £3 ) =
{1003 £3) kPu
{500 £20 ) Y

16 SEFTEMBER 2024
0% -10 OCTOBER 2024
11 OCTOBER 2023

Nathakorm Pisutpaisan

?Téﬁ/k}-

{ Thanakul Petchurai

This cenificate i ssued in accordunce with the requirements of ISOVIEC | 7025 standurd, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration L"“fﬂ'ﬁﬁ'ﬁhim*l]qu




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

oclates

Sinmthom Rood Bongbumng, Borgpiud, Borglek, 10700 Thailend
Tl 434 2433 923l Frewall ¢ coliseertian fRulthiphosn com WSCTE-TIS 12024

CAUBRATION G284

Cert. N ACL24311
Job Mo, @ VOOTACOL4T
Pages : 2of9

Calibration Procedure : CP-AC-02

Calibration Method :
This equipment was ealibrated by follow on [EC-61672-3(2013) Standard for sound level meter (SLM).
howe chamber and

The SLM hid tests o Acousticn] and Electrical signal tests of freq ighting with
Standard Instruments,

For tests results of each items were made by ohservation of each Instruments display und alse with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments ©

Instrument Model Seriunl No, Cert, No, D Dute
Wavelorm Generntor 332104 MY28017T076 EF-0009-24 (5-FEB-25
Waveform Generutor 335NB MY52302742 EF-0007-24 05-FEB-25
Drigital Multimeter 33461 MY33220104 EEL.BP 21/0267 13-FEB-25
Drigital Multimeter 33461A MYS3220076 EEL.BP 2000267  15-FEB-25
Drigital Multimeter I61A MY60024273 EEL.BP 224267  15-FEB-25
Programmuble Attcnustor MAT-1070 62100114 EF-(008-24 05-FEB-25
Condenser Microphone 4180 2UTT900 AA-1001-24 12-FEB-25
Measuring Amplifier NA-IKAI 34560495 AA-301-24 05-FEB-25

2. This resalt of calibration was found accurste as shown on date and place of calibration for this calibrated item only.
3. This cenifieate is traceable to the internationnl system of unil maintained ot

3.1 National Institute of Metrology { Thailund ),

3.2 Thastand Institute of Scientific and Technological R h (TISTRL
'
i/
A .
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORMN
251 dE Erintharm Road Banghumi; Bargpki, Mook 10700 Thallahe as550ciates
Tl +88 2033 B39 tmall: caliorationg@nithiphom.oom xl::;ﬂ:ﬁ":
Cert. No. ¢ ACL24311
Job No. @ VOGTACOI4T
Puge : 4al®
Result of calibration ;.
1. Absolute sensitivity
Reference Mensured Acceptance
Acoustic Signal WValue Deviation Limit
(dB ) {dB | 1d8 ) (| dB )
939 (93.94) 939 Lo 0.3
2, Self-generated noise
2.1 Nommal test
Measured Value
(dB |
157

2.2 The microphone of the sound level meter was replaced by electrical signal input deviee.

Frequency Welghting
Weighting LdB)
A = weeight 13.2
- welght 183
Flut M2

3. Avounstical signal tests of frequency weightings
Meter free-ficld acoustic response at o bevel of B4 dB

Frequency Deviation from vanous frequency weighting response curve (dB)
{Hed Flut C-werght A-weight :‘\-_ﬂ‘f:l'll.ﬂnvc
Limits
125 0.2 n2 02 +1.5
| (K 0.0 o 0.0 1.0
B 0.0 0.0 0.0 +5.0

lﬂﬂﬂ\ﬂ%‘%}ll

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

ABFAE1E Sirirthaon Rocd, Barglxurmru, Barngpiad, Bamgkak, 10700 Thollena
Fal +88 2433 839 Emall | cafibrationdsithiphomzam

SITHIPORN)

d 3

WS THSE TS 17025
CALIRATION (1354

Cert. No, : ACL24311
Job No. @ VORTACHIAT
Pages : 3of®

Summury of Messurement Result ;.
Uncertainty Maximum-permitted
Parsmeter uncertainty of
(4B}
measurement (dB)
1. Absolute scnsinvity 2 NiA
2. Self-generuted noise 0.2 NiA
3. Acoustical signal tesis of freq ighting:
125 Hz 0.3 0.6
1000 Hz 0.3 6
B000 Hz 03 0.7
4, Elecirical signil tests of frequency weightings
For 10 Hz o4 kHz 0.3 0.6
For =4 kHz to 10 kHz 0.3 0.7
For= 10 kHz to 20 kHz 0.3 Lo
5, Frequency and time weightings at | kHz 2 0.2
6. Long - werm smbility ol 0.1
7. Level lingarity on the reference level mnge 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tane burst response 0.2 0.3
10, Peak € sound lovel 02 (.35
11, Owverload indication 0.2 0.25
12, High level stubility 0.1 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 4511 Slrirtnorm Roedad. Bongliem, Bongpled, Banghkok, 10700 Thailond
Tol 486 2433 B33| £mnil calibrationf@sithiphemesm

SITHIPORN
asso ates
NSC-TIALTIS 17008

4. Electrical signal tests of frequency weightings
Weighting network response with relative w | kHz,

Cert. No, : ACL24311
Job No. 1 VORTACHI4T
Puges ¢ Sol9

Frequency Deviation from various frequency weighting response curve (dR}
(Hz) } . Acceptance
Flat Crweight Asweight Ty
Lirmits
(] 0.4 0.0 0.1 210
125 0.0 5] 0.0 +1.5§
250 0.0 .0 on +L.§
500 0 0.l 0.0 +1.5
1003 0 oo 0o +1.0
2000 0.0 0.l 0,1 +2.0
4000 0.0 0.4 0.0 +3.10
HOKH) 0.0 0.0 .0 5.0
5, Fregquency and time weightings at 1 kHz
3.1 Frequency weightings at | kHz
Anticipited Measured Devimted Apceptance
Frequency Value Value Value Limits
Weighting (dB ) (dB) (di3 ) (dB )
A - weight a4.0 w0 0.0 *02
C - weight G940 w0 0.0 +{.2
Flat 4.0 .0 0.0 4.2
5.2 Time weighting at | klz
Anticipated | Measured Dreviated Acceptance
Frequency Valug Valug Value Litnits
Weighting (dB ) (i) (dB) (dB )
Fast 4.0 4.0 (L] =01
Show 4.0 4.0 i = 0.1
Leg 4.0 G0 0.0 +0.1
6. Loog - term stability
SLM Display [ SLM Display | Devisted Accoptance
Freguency at initial at final Value Limits
Weighting (dB} (dn) (dB ) (dB ) .
A - weight 94.0 94,1 [ It %)

7z




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

ag-am) Srinthain Reod Bangbumi, Borgalud Bongkak, 10700 Thistard

Tosk +68 3 34 il f oalibrationfie

tnipharmeom

SITHIPORN,

associates
NSC-TISETIS 7025
CALBRATION 3194

7. Level linearity on the reference level range

Cert. No. : ACL24311
Job No. @ VOGTACO147

Pages @ holf®

Anricipaed Measuned Deviated Accepance
Value Value Value Limits
(dB} (R | {dB ) (dB )
137.0 136.9 -1 + 1.1
136,00 136,00 0.0 + 1.1
1350 135.0 [£X1) +1.1
134.0 134.0 0.0 + 1,1
133.0 133.0 0,0 1.1
1320 1320 (.0 £1.1
131.0 1300 0.0 x1.1
1290 1288 0.1 1.1
124.0 1240 0.0 £L1
1180 1190 [} + 1.1
114,00 114.0 0.0 i
109.00 109.0 0.0 + 1.1
104.0 104.0 00 £ 1.1
49,0 0.0 0.0 1,1
4.0 4.0 0.0 *11
89.0 9.0 0.0 +1.1
40 H40 (141 41,1
79.40 9.0 R0 £L1
T4.4 4.4 1.0 1.1
69.0 69,0 4 £ 1,1
64.0 64,0 04 £11
59.0 5.0 0.0 £
340 540 0.0 £ 1.1
49.0 49.0 0.0 +11
440 440 00 £ 11
390 8.0 0.0 # 1.1
30 M0 00 #1:1
300 301 0.1 +1]
2040 200 [ER1] #1.1
28.0 281 1] = 1.1
270 1.1 [} &11
26.0 6.1 0.1 + 1.1 '
25.0 251 0.1 £ mﬂ@j‘m

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

451 25!

23

Ermvod - crifibiration Esthiphamcom

warm Road. Bangbumi, Bengplud. Bangiok, 10700 Thafcneg

SITHIPORN
ass50cjates
it

Cert. No. 1 ACL24311

SITHIPORN
AB+-AGI Sirinthaim Road Asagbiimi, Bongpkis Dengkak 10700 Thasand 3ss0ciates
Tal 456 2423 839 Ernail | cofioration@sithiphom.com =THERE L
CALIBRATION D38
Cert. No. = ACL24311
Job No. : VOSTACDI4T
Papes  : Bol®
1 Peak O sound level
Number of cycle Anticipated Measared Deviatod Acceptance
i Value Value, Lepeak Value Lirmits
rest sipnnl 1 dB ) (dB ) [ dB | (db )
Comtinuous 130.0 1300 0.0 +3.0
One 1334 133.3 0.1 +3.0
Number of eyele Anticipated Meusured Dievinted Apceplanee
in Value Value Value Limits
test signal (i) LdB ) (dB) (dB )
Continuous 133.0 133.0 0.0 *2.0
Positive half cycle 1334 135.2 0.2 42,0
Negative half eycle 1354 1352 0.2 2.0
11. Overload indication
Measured value { dB ) heviated Arceptunce
Positive MNegutive Value Limits
anc-half cyele | one-half cycle fdr) (dB )
a6 9.6 0.0 1.5

my‘nmu

Job Mo, 2 VC6TACO147
Pages : Tol®
8. Level linearity including the level range contral
Ammicipated Memsured Deviated Accepance
Range WValue Value Value Limits
(dB) CdB b LdB ) (dB }
130 84.0 94.0 0.0 1.1
Anticipsted Messured Devinted Accepiance
Range Value Value Walle Limits
L dB } {dB ) (dB ) (dH )
130 29,0 29:0 0.0 +11
9, Tone burst response
Time Tone burst Antigipated | Measured Drevinted Acceplance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB ) (dn) (db) Ldn)
025 I 1080 107.9 -0l 1.5;-5.0
Fast 1 [ 7.0 17.0 [ 1025
200 Bo 134.0 134.0 (A1) %10
o 2 L] 1080 ([ (1 X}] 1.5;-50
Slow
200 B00 127.6 127.6 U] +1.0
02s | 9.0 989 0.1 13750
SEL 2 B LO8.0 | (8.0 0.0
200 B0 1280 128.0 0.0 1.0
'
oneglimuny
1
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN |
i Sisirittarn Rocid Bonglismir Bongiskid Denghak, 10700 Tholand assoclates
Tel 43624338591 Fmoil: exilibratio MACTISI TS (IS
CALIRRATICN 2144
Cert. No. : ACL24311
Job No. 3 VOATACO14T
Poges 1 9ol
12. High level stability
SLM Display | SLM Display Devinted Accepance
Frequency arinitinl ui final Value Linuts
Weighting (dB ) (dB ) (dB | (dB)
A - weight 137,0 137.0 0.0 0.3

The reparted uncertainty is bused on i stindard uneerainty multiplied by coverage fictor & = 2

or any value following caleulation providing a lavel of confidence of spproximatcly Y5 %

Emil of Calibration Certificate
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Cerdifieate of Calibration
Custemer
Name UNITED ARALYST AND ERGINEERING CONSULTANT (LT Crrtifieate Nt 28 NDM-OTS
Al 1% L i 41, Sk bisnyy it Paased, i thinime Hanghik Request N ¢ Iy 20240530

Unit Undier Calibration Desils

Mensararne e Narise Dhomirsweter

Manufacty SVANTER e
W] SV IMES Micropheiie &N 133718
Seridl Murnhes I2RAT2

Progmplatier Mool

Resodatin nl ah Trmtrument Stafes Lssl
Calibwation Eavirosment and Detalss

Tempenilsee nCEI
ity %R 20 5RN

anametris: Prussan:

10§ 3 P £ 10 by
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7
TEL. 0-2717-3000-24 FAX. 0-2719-9484 BT TR
CALIBRATION 0058

Certificate No. : 24P1370
Page: 1of 2

Certificate of Calibration

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

Condition As-Received: Used Item
Received Date: 05 April 2024

Calibration Date: 22 April 2024

Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (23 £ 2) °C

(50 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Relative Humidity:
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1007 mbar

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

Condition of thi f calibrati
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.

3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg

5.This result of calibration instrument was in absolute pressure.

6.This instrument was used clean air as pressure media.

7.The certificate is valid only to the item calibrated on date and place of calibration.

8.This Certification is traceable to the

System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan g y:
Issue Date : 23 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasri
[V/] Attapol Panurach

enanslumuny




Cert.No.: 24P1370

Page: 20f2

Result of callbration:- Without ad|ustment
Function:- Absolute Pressure Measurement
Increasing Pressure

Applied Pressure (mmHg) | 715.75 | 726.88 | 738.53 | 749.84 | 761.99 | 774.19
UUC* Indication (mmHg) 720.0 730.0 740.0 750.0 760.0 770.0
Error (mmHg) 425 312 147 016 | -1.99 | -4.19

Range : 720 mmHg to 770 mmHg
Scale Interval ; 1 mmHg ( The Fifth Estimate )

Pressure
Applied Pressure (mmHg) | 774.19 | 761.85 | 749.40 | 738.00 | 726.53 | 715.75
UUC* Indication (mmHg) 770.0 760.0 750.0 740.0 730.0 720.0
Error (mmHg) -419 | -1.85 | 0.60 2.00 3.47 4.25

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
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Result of
Function: ity Maas
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Maasurement
('c) {WRH) M™RH) ] [FWRH)
40,1 41 1.3
A0 16
58 1.6
66 16
Resuit of Calibratior Wiingu Adjus

Function: PErELLe B
Standard Uncertainty
Tomparature Error of Measurement
{"C)
19 694 042
5031 04z
30.045 042
40.023 042
uuce - noer-Calteafion
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Certificate of Calibration = Canifican so.:
Page: 102
Equlpment : Dighal
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W Ha2
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Calibeation Date 10 Al 2
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Certificate of Calibration

Custurner Certblheate No

Namit UNITED ANALYST AND ENGINEERING Reaamt Nu: Koy 2024-1 528
CONSULTANT COLLTD

Addzess. A1 St Uidiaioiik 4 1, Siskbimvit Road, Banychak, Page : 12

Prakansng. Haeghok 10200

Unit Under Calibeatbon Detaily
Cubibwntion Fagmseier Tempemtund

Irapnumend Nume Thermal Enviromnesst Manilor

Munnfacnirer TSI QUEST
Mindel o134
Sersal Number FEX 01
Reslunon I8 A%

113 Mumber UAEEFM. 1142566

Culibieution Envirsnement s Detils
Temperatusy Bl L Ll ey
Hunidity LSS URH £ 1S NRA
Hecerveld D 100 fuldy 2013
Califrated Thate 1 duly 2024

Caliration Frocedun:

Reference Standard

U003, IEF: 02-TP% Which was calibrated o | March 2024, &

Trueenbility

Calinriion (1202

Ny

Thee vepuaned uscesaingy b ased s staidard uscertabnty mltiphed by e Covernge Factor &2

apprinstely 95 i

Dhjslanl Themniminier with Sénsor, Mamfuciarer GINGOAGINGO. Model GT7 1 RTTNO0,

This Certilicute s tmeeshlo 1o 81 L theomgh Quality Rebom Co_ Lul, NSU-ON

Prunge Calibration © 200°C 1o 0T
Tope o Senwar - RTH

Senwee Diamier (men) - 4.2

Clilibenisin Fesision fwmil - 075

Iisteumusin Stuns U

Frieminie prietbiond ©-TUM-01 by Compurisin sith Standan] Theemneler,

Hlwulson Cerifieme Mo, QRI4-0478

" Accredusnon S

ey vl of o

Approved By - e

Mr Roppdin Lismgart
Tehnicul Mamager

Tamibe Peato & 18 July 2024

e smwika elsbed ity s dhe dpan salibrimed Tl cemians st
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Certificate of Calibration
st Certificate No 3 24-TIM-150
Ninmo T UNITED ANALYST AND ENGINEERING Rouguest No ¢ Rogr2024:0543
CONSULTANT €0 LTI,
Aeiress B ik Ui 31, Sekhienmuit Rood, angehak, Puge:s 12
Prukanomg. Hangkok 10264
Uit Under €allliratian Deadls
VCilibeation Parmmeter -~ Terperuna:
Imatnamens Name: Thormnal Envaomment Monsor Bampe Calibmation = 207 1o 60 50
Manafiiarer TS QUEST Typeaf Sinsor - RTD
Mol QT34 Semor Dimeter (mim} = 48
Serial Nuiber TENNZ0027 Calibration Positim {mm) : 67,4
Mosulusivn O A Totrunsenl Seatis - LUlsed

10 My LIAE ANV, 125255

Calibention Envirsnnvent aivd Detnilys

In-honeie method CF-TIRM-01 by Compasison wills Standend Thevesiseter,

Dragstal Thermometer with Sensor, Mamifscturee; GINGETHNGD, Model G711 RTDI00, S3;

L 200G0TT, 0= AR-TPM Which was calibeted an 27 Otisher 2023, Calfirmises Cerificuts Mo, | QR

Tempeéraiimne b=y o
Humiclity 50l + 15 %
Reverved g 5 March 2024
Calibrared D 21 March 2024
Calibaations Procedure
Refervmci Stantland

eyl
Traceahility

Calibanasion 1292
Nato

This Certilicae s traceable o S L through Dualay Rebom o, Lid, NSC4NSC Accradieation Mo

The reported uncortatnty s hused on atndand uneerinty mibtiplied by the Coverge Faetor =2, prmvidisg o level ol eonfilesce

uppiusimulely B8 %

Approved iy ; e
Mr. Noppodon Luangan
Techaical Munager
Tssus Dhate = 0 Mamch 2024
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Culibeation Note

LUIE Adjustinent i adjustmenss hefoce use

Certificale Mo ¢ 251 XA-00

Request No | Rog 224-01K1

Page: 22
Result of Calibration
Standard LUC Reading | Correstion Uneeriasiney
ULC Bunge (i)

sy i) 4] [F3]
i o i [AELL S
;n s o 2.2 % of Reuling
1o 100 o 2.2 % ol Reading
g =0 -1 212% ol Reading
Jm E] A 2.2 % of Reading
4w 3 A 13 % of Koaing
ix) i - 23 % of Reaing

M1
WKl L] E] 2.2 % of Reading
1) ([ 5 1.2 % ol Readling
1200 1205 = 12 % of Reming
141 Lt =] 2.2% of Reming
16 =9 |
1800 176 4
2000 19901 1 2.2 % ol Heading
000 2am) 0 ol Reuding

20000 4000 Jal 40 2.2 %ol Renting
o001 anail w“ 23 % of Keading,

* indicates non aceredlited
End of Cortificate
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Certificate of Calibration

Customer Certificate No : 24-LXM-50
Mame UNITED ANALYST AND ENGINEERING CONSULTANT Resquest No 1 Req-2024-0181
COLLTT Fage: 12
Address &1 Sal Udersuk 21, Sukhuwii Road, Bangehak, Prakanong,
Banikak 10260
Unit Under Calibration Details
Instrument Name Laght Meter Rarge Calibratlan 2000 , 20000 1%
Mt st urer EXTECH Instrument Statis | Used
Mudel A6
Serial Number ANZTIG
Resalution R
13 Nunber UAEEFM 08425561

Calibration Envirenment and Details
Temperaiure 250 £20%C
Humidity Al RH £ 26 %RH

Received Male 36 Jamuary 2024

Colibeated Dae 29 Fehruary 2024

Calibration Procedure The measurement was done i aceordance with CP-LXM-01
Photormeter and [Humi Sensor, Seral Mo 06622, 3059212, which was calibrated on 31 October 2023,
Cerlificate Mo TP-1043-23

Traceability This Certiticaie is traceable 1o ntemational System of Unit (51 Unit through National Instinte of
Metrology (Thaikand)

Note

The reported uncertainty is based on i standand enceriinty multiphed by the Coverage Ficlar & = 2, providing a level of confidence

approsimately Y5 Y

Approved By @ J‘;(”
Me. Pacit Mathavom

Calibration Engineer Supervisor

lssue Date ¢ 13 Muy 24524 .
onasluAmuAy
The resute The e in full, withoal ulthe L Co. Ll

AT X MO0 R 00 Issuse ddase 1107190
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Foundation tar housmal Development Nahonal Food nstrute WEOT
Food hdusing Laboratory Servce Certher

CALIE
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Calibration Certificate

Certificate No.: 2402420-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

10260

Page 1of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: B108115858
ID No.: UAE ATR.016/2555
Order No.: 2402420
Operation No.: 2402420-001
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024

Calibrated by  Mr.Pheraphat Tuanjit Approved by M"u

Scientist { Miss Preeyaporn Jaengkarnkit )
Vice President, Department of Laboratory Servicas
Responsible for the Technical Management Team

Date of Issue! 23 April 2024

The inties are for a of approxi 9505

This Cartificaie is issued in acvordance with the conditions. of accreditation granted by the Thei Leborstory Accreditation Scheme
which has assesed the measuremant capability of the Bbarstory and its tracesbility o recognized national standards and to the
units of reatzed at the national standards laboratory, This cartificate may not be reprotuced other
than in full axcept with the prior written approvaé of the National Food Institute.

F-C5-008 Resan: 01 Date: 20-04-65
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Fauadanan far housma Develcpment MNationa Food nsthute

BC-TIS). T8 17026 Foundafion for Indusinel Cevelopmernt Mahonal Fooa Instute
Food nausing Laboratony Senice Canter SREAT G BT

Food indusimal Laboratory Senice Cerner CALIBRATION 0081

Calibration Report Calibration Report

Certificate No.: 2402420-001-01 Certificate No.: 2402420-001-01
Equipment: Electranic Baiznce Manufacturer:  METTLER TOLEDO Equipment: Eeciranic Balants Manufacturer:  METTLER TOLEDO
Model: ARZ0SSFACT Resolotion: 00001 ¢ Model:  ARI-S/FACT Reslution:  0.0001 g
Sorial No.: BLIHLISESH 10 No.: LA ATRLDIE/2555 Serial Mo.: 8100115858 1D Wo.: A ATR.016/2555
Capacityr 20 g Copacity: 770 [
Date of Calibration: 19 Al 2024 Page 2 of 3 Date of Calibration: 19 4 2024 Page 3of 3
i diti AmEit 1 o4 06T Resthedumdte 00+ 19 % Calibration Results:  (Continued)
Place of Calibration: Boom 206 Balence Room 2, UNITED ANALYST AN ENGINEERING CONSULTANT CO., LTO. Y 02009
Condition of Equipment: Good Condiven L ~
Conditi f This R ts of Calibration: Calibration Adjustment: Internal Calibratian
1. Cakbranan Mashed: NFL Mcthod W-HA-D0L  En-House Mathod based on UKAS Lab 14 2019 3. Departure from Nominal Value:
2 Heference Standards:
Reference Standard ~ Model Serial Mo,  Calibrated By  Certificate No.  Due Date Haminel Vslue Sandard Value Averige Resding Comectien Uncertainty | Cowerago Factar
B 500 ™ MI3111815 26 Noversioer 2024
Sandard Weight Class £2 1-500m5 15880 5 £ o'y gy ¢ gy [ g 12 g ¥ p
Sandard Weight Class £2 15003 15882 TS MII111625 26 Nowsrmiaer 2624 . 10000 00000 0.000083 200
s Urigag 00000 . K K
Instrument Model Sorial Mo,  Calibrated By  Certificate No. Due Date
Thammao-Hygro Meter S08-+L NFLETH 01523 ualiy Rebom R0 4 March 1025 0.1 0.10000 0,100 000 0000083 2.00
1 This certfcstian i bracestls i 51 UNIT 1 10.55996 1.0000 40000 .02 2.00
4, This centficatn was certfied anly for the instrument we calibrated. 5, 4.05957 5.0000 .0000 {.000091 200
5. Thi resilt of calibration wes found accurste B shown on date and place of calbration coly. W 1000002 10,0001 00001 000012 200
Calibration Rosults: 20 2000001 200001 00001 000014 200
1. Repeatability of Reading:
L " 50 o 50,0000 00000 0.00012 200
Worninal Valug_ [ 5} ‘Starclard Deviation of Resding L] i 7000000 155, D000t 00016 200
100 1.000057 100 ST 100.0000 00000 000017 200
20 9000079 150 149.99654 149,997 0.0 060033 200
200 200.00001 166.9995 00005 100028 100

2, Off-Center Error:
A mass af 100 was placed and moved 1o varus posiion on pan
The hafance rEading chtaited s given i the table

/ 23 sz‘r

1 i 3 4 5 i {Haiiuil Dl i)
g Yledggle gyt g aleg |t g Gingity The fepaeted uncertanty of measuromant was based on A standard urcertainty multiplied by  tovwerage facter &, providing &
lgvat of confidance of approwmately 85 .
99.9500 95.9957 99.9956 99.9996 | 100.0000 | 999998 0.0003

_______ [, C—

F-CS-12 Revision! 01 Date: 20-04-65 F{5-012 Revision: D1 Dater 20-M-65

e Ay
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S is 2
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Faundanan for ndusial Development Matarsl Food retute Tl L 4 Fourdahon for indusina Ceveioprmert Mahonal Food retfule nl o i e S
Food indusrial Laboratory Sendce Certer CALIBRATION D051 Fooe! inclusirial Laberatery Service Center CALIBRATION 0081

Calibration Certificate Calibration Report

Certificate No.: 2402420-002-01
Certificate No.: 2A02420-002- D% Equipment: Fectrorve Balonce Manufacturer;  METTLER TOLEDG
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Model: %66 Resolution:  0.000001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Serial Mo,: 8322373893 10 Mo UAEAIRO19/2556
Bangchack, Prakhanong, Bangkok 10260 Capacity: 61 g
Date of Calibration: 19 g 2024 Page 20t 3
Conditi st Termpes 26 : 1YL Aelatwrumdt: B = 40 %
e Place of Calibration: FReoem 206 Bamnon Room 7, UNITED ANALYST ANC ENGINEERING CONSULTANT £O, LTD
Condition of Equipment: Good Candran
Equipment: Electronic Balance Condition of This Results of Calibration:
1. Calibraton Mathod: NF] Method W-MAET] In-House Method based on UKAS Lab 14 : 2019
Manufacturer: METTLER TOLEDO 2. Rafarence Standards:
Reference Standard ~ Model Serial No,  Calibrated By  Certificate Mo, Due Date
Model: xPE Stsrdertt Weight Cliss E7 1500mg 15880 [ MBS 78 November 24
Stanclarc Woight Class E2 1-300g 15862 TCS MIILIBS 28 Nowember 224
Serial No.: B322373893 Instrument Model Serlal No, Calibrated By ~ Certificate No, Due Date
Therme-Hygro Meter 08 NELETH 018721 Qusity Fesom LRI A Marcn 2075
1D No.: UAEAIR019/2556 3. Ths certification & tracasbie ta 55 LINIT

4, Tha certificats was certified orly for the strument we calbrned.

5. This ressult of caliration was found acourate &5 shown on date and place of calbration oy
Order:Na.: 2402420 Calibration Results:

1. Repeatability of Reading:

Operation No.: 2402420-002
Noming Vake | g } Santard Davianon of Reacing Lo}
Date of Receipt: 19 April 2024 3 Ll
& 00000019
Date of Calibration: 19 april 2024
A 2. Off-Center Error:
h s of 7 g waspiaced and moved to various pastion on pen
‘ The balancs readrag nbb-ed = ghven in the table
Calibrated by  Mr.pheraphat Tuanjit Approved by _/~ - -
Scientist [ Miss Preeyapom Jaengkarnkit )
Vies sident, of L ¥ Services
Date of Issie: 23 April 2024 Responsible for the Technical Management Team
The are for & [i] y of B5%0
This Cerifficate is ssued in accordance with the conditions of accrediation granted by the That Laboratary Accreditabion Scheme 1
which has assessed the measurement capability of the faboratory and #s traceabiity to recognized national standards and 1o the {9 3
urits of measurement realzed at the cormespondng national standards laboratory. This cestificate may not be reproduced other vagaant | 1999a61
than in full excepl with the grice written approval of the National Food Insttuts. e
FC5-009 Resision: 01 Date: 20-04-65 105017 Revigion: 01 Date- 2004-65
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Faurdaron for indusial Developme s Manonal Food instiuee
Food indusial Laboratory Serice Cenver

Calibration Report

Certificate No.:
Equipment:

2402420-002-01
Eectronic Baance Manufacturer:  METTLER TOLEDD
Modgl: WP Resolution:  GOOOO01 g
Serial Mo.r BI21173853 10 Moo UAE AR 0192556

Copacity: 61 o

Date of Calibration: 19 A 2024 Page3of3
Calibration Results:  (Continued)
Calibration Range: 069
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Momnal Vahue Standard Valug Awernge Reacing Corecton Uncertainty Coverage Factar
rg] L (9 ) | L+ g ) Il
Unicad 0.0000000 0.000000 1.000000 0000032 200
0.01 0.0092570 0.009335 0000002 0.0000047 200
0.5 0.0500010 0.050003 0000002 0.0000048 200
.10 01000010 1.100001 1000000 0.0000069 200
0.45 01500000 1.150002 0000000 1.0000003 100
0.7 01700050 0170006 0000001 0.000012 200
020 0499990 0.200002 0.000003 00000053 200
1.50 14993750 1459671 0000004 0.000027 200
100 2.90680) 2.990950 000000 0.000028 200
480 4490010 4.496867 0000014 0.000023 200
600 & 5626011 0000018 0.000033 200

fa 7,\,.411 2ol

Thie reported uncertainty of measurement was based on & standard uncertainty multipled by 8 coverage factor &, providing &

e,

S
S
AredsBregEa mnssUEIRTS 5;,,/':\‘\\‘*
TR
Foundanan for ndustal Development Nahans Food inss foelul¥ n B
Food incustria! Laborsiony Senice Center CALIBRATION 0081

Calibration Certi

cate

Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Address: 3 Sof Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Banghok 10260

Paga 1ol 5

Equipment: PH Mater
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1231155210

1D No.: UAE WAT D10/2553
Order No.: 2401718
Operation No.: ZANTE-001
Date of Receipt: 27 February 2024
Date of Calibration: 11 March 2024
Calibrated by Mr.Manas Somsak Approved by / fg

Specialist { Mr.Pharaphat Tuanjit |

Manager, Division of Calibeation Laborstary

Date of lasue: 12 March 2024 Responsibls for the Technical Managemant Taam
Tha are for i of B,

This Cersficate i issued In sccardance with the conditions: of accrediiation gminied by the Thai Laboratory Accredéstion Schems which his asestdnd
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Calibration Report
Certificale No.. 2401T1E-001-81
Certificate No.: 240171800121
Equipment: oH Matar Rusalution: 101 pH 1y
Equipment: P Matar Resolugon: 001 pH ¢ 1mv
Mamdnctarer.  METTLER TOLEDO Wadel SaverEasy pH
Manulacturer: METTLER TOLEDD Hadel: Sevenasy g
Sawial Nou: B0 Typs: Banch o
Surial Na.: 1ZBIEEF1D Type: Bench top
10 No AE WAT O10/2553
10 e LWAE WAT 0102553
Date of Calibratios 1 March 2028 PagedctB =
Data of Calibration: 11 Marsh 24 Page 304§
Locatioe: Ghamical Caliceaton Laboratory, Nationa) Food instluie
. Calibration Resulis:
Enviranmont Candition: Ambieni Temperature: | 34 15} T Rolative Humidie: | 81 =1 ) %
g 1. Calibeatian of pH Meter { Warwal Temperature Compensatcn ot 26 °C. )
Condision of Equipmee: Good Condiion (et walise bulors adjust: -0.4 v
Condition of this Resuss of Calibrmion ik D Voltags Standard Avarsge Indeatos Ruatieg Uncortaiety | Coverage Factor
wH L) ET) - tamv | (k)
1 Callorason Method WLCC-002 : In housa mathod based an dFct maesunmna! by UENg Slandan voltagn cattiratce and
earifiad redaunce masnal (O o ara. 414 .00 058 200
2 Reforsrce Standsnds | Comhed Relemncs Wakeial 2 Fanand o0 200 58 200
Instrsments Serisl | D %o, Dus Data 4 477 44 " 400 058 2m
2.t DC Voitage Calibeator o007 Fluke 2IE003 14 Jore 2024 L 68,760 50 E00 055 20
22 Oiga) Thanmometer FroanoT Flake O BEOSTO0 30 Cctober 2034 T 00t o .00 058 200
23 Thamia-Hygea Mater HFLETH 01823 st [==r R 3iged 2020 8 59153 -5 00 .58 200
ihed R atariad Lo, Ne. Mansitacturer el Expire Dats 10 77481 B 1000 058 200
24 pH tuftar 4,006 (Fravary pH bufer Selution) BaB4z CRACham PHZTELS 13.8p0d 2025 L 95811 il 12.00 a8 200
14 412118 814 1400 a.58 200
2.5 oH bufter & BBS (Premary pH buffer Sclution} RABEAT CRAENM PHITTLS 13 Al 2025
24 oM bufter 90,07 (Pramary o beffer Sciutian) P CPAchem PHINILE 13 et 2024 7 CaBhiration of gH Muter with Eleetroge | Manus) Tamparatum Campansation af 25 °C |
27 oM bulter 7,06 {Standard pH buffar Sokaon) CoBon HALH LANGE GmbH S14m004 16 Detober 225 Fudomant-  piEhdood Tope: | Gombied Flactede
3. This cactficaton s ¥acesbie (o The inernatonal Systam af Lt {55 Lt Mripctioms.  MELRERTOSNR Mot s
31 lnsrumants Ng 21 threugh NEC.TISLTIE 17025 Labaminry Accradition of Callomation Mo 0008 Bt Mo Lt Tl WA
3.7 Insfimants Ng 22 and 2.3 thrcwagh NEC-TISHTES 17025 Latantary Acciadilion of Callbmtion %a.0081 FarmmnprafClastingeiiion . [thiseRol Sitaion M e A Tand 18)
3% Carilied Falarsnce Maknia No 2.4 15 26 Iracasbis i Frimary measurament mathod: Hamad cell using ostbratud
tharmamater, barmatar, and nanovotmator The Standar Sakson Cortified Vil dwerage indicator Reading —— Uncerialrty gk Fuaie
prapAraon and cerlfiad by CRACHGm L s accradime o 150) 17034 ope
and GOVEC 17025 @25 °C [pH} . m tpH] (L8]
3.4 Cersiod Relererce Malerial g 2.1 iacombiet TR Certifcale Hr. PTB-PHOA-SB33IS0423 and Carlifcate Nr PTE- S0 i = = Ll =
PHOB- PTE: P ish-Thec: 001 .00 13 8.8 00086 200
Braunschweig, Gerrary)
10010 001 -#0 [1F] nocas 200
4 Tris cenificaie was certe nnfy for the insument we cafhratd B 665 EET ) - () 200

5 Tis resull of ealitwation was fourd acourio s shown on catn and place of cabbraton enfy,
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F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Cartificate No.: 20171800101 Certificate No.: 2807T18-001-0
Equipmant: Dhgitsl Thermamalir wik ATD {H Matary Equipmant: Digtal Tharmomelar with RTD (pH Matar]
Rasolution LA + Model: SevenEasy pH Resohution: =R B - Maodei SevenEasy ph
Sarial Na.: 1aaB80 DN LAE WAT 010553 Sarial Mo 1231188210 Do, UAE WAT BI0G2553
Manufacturer;  METTLER TOLEDG Manutacturer  METTLER TOLEDD
Date of Calibration: 71 March 2004 Pagedal§ Date of Calibration: 14 March 2024 Page S of §
Lacation: Cremical Caibraten Labomlory, Natanal Food institule Calibration point. 15.0. 250 and 350 °C
Environment Condition: Ambsent Temperature 23 ¢ £ 1% Calibration resull
Ralative Humidity % oz 2% The probe was mmmersed in bouid bath or dry beth bo 8 memum desfal 100 mm
- Desenption af prabe, mooe WA N NiA
Dirweion of peobe - Diamelar 4 mm_Length 120 mm
Caondition of this results of Calibration: Sheath maienal Starvess Sies
1. Catbraton Method In house method W-TE-DZS by comparaen wih standand (hermometer.
fromia mna.d:::::l :..., e ) U Reading (G} 1...-::::..: pey | Gometion valve ) u.-u:n;:;
. rnomster, b
The temperature scale m use at this iaboratory a the intachalionsl 151 14 998 ni 1.088
Termporsture scake of 1990 | 11590 }, 284 24 000 8] noee
2 Referance Standard Ingyumant an 30T 01 n.098
Inatrument Modet Serial No. Cartificate No. Diss Diate: Theough
HANDHELD THERMOMETER 1823 218150 Hoke
PSL-T DETTIEE. D8 dun-2¢ TIETR:
Platrum Resissancs Tharmomatar [PRT] BEITA B7raad UUC* . Unit Under Caliration
Suppar Equipment Law Temperaturs Bath {ISOCAL-8}, Model. Europs-§ Pus Bake, SN 3415022
3. Tres conlicase & Iracastis © amatonal Sysiem of Units (81 Unis)
4 Thia cenificate was canified only %or the rstrument we caltrated
& This resut of calipralion was found BCeurste a Shown on date and plecs of caibraton only.
& Candsion of Calraled ilam Good
7. Resut of Calbration ; El Withoul sdjustmant l:l Aftor squstmaent
Tre report uncertainty of messurersn] was Desed on SIRGAd uncanary mulligied by ek k= 2 pr ] T canfics i
Approxmataly 65 %
/ﬁ—’ N | J— ﬁ/
FLCS-012 Revition: 01 Dile: 700465 F-C8-0172 Rewsian: 01 Date: 20-04-65
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Carlificate No.: CO7240167 PageZof 3

Certificate of Calibration

Calibration Results:
ASCTIH-TE 1702
iy
Equipment: pH METER Certificate No.: COT240167 pH Scale
Madel: SevenEasy lssued Date: 9 April 2024
Serial No. (or ID.): 1230525212 (UAE.WASK Job Moo WO-D0024208
Manufacturar: METTLER TOLEDD Page: 10af 3
Electrode Sarial No.: 1156883 Model:  InLabSolids  Brand:  METTLER TOLEDO Input oH Meter Reading )
G : Uncarainty ol [ eme Eactor *)
Condition In Condifion (mv}
Custamer: United Anal d Engineering Consullant C Limited e i L L
: nited Analyst and Engineering Consullant Company Limi prrre e iz i = pos
3 Sol Udomsuk 41 Sukhumvit Road, i P o, P i e
Bangckak, Prakancng, Bangkek 10260 Thailand = = : : =
2958 295 0.20 200 0.58 200
Environment Condition: Temperature 73 o " 2 oz 236.64 237 0.36 300 0.58 2.00
Humidity 50 HWRH + 15 %RH 177.48 178 052 4,00 0,58 200
118.32 118 -0.32 5.00 0.58 200
Calibration Place: Environment Laboratory, DKSH Technology Limited. —t
~ 59.16 549 016 6.00 0.58 200
2533 Bukhumvit Road, Bangchak,
o o 000 7.00 0.58 200
Phrakhanong, Bangkok 10260 Thailand
-58.16 =58 0.16 800 0.58 200
Galioration By: Miss.Orawan Khiaiphii -118.32 118 0.32 9.00 058 200
Calibration Date: 4 April 2024 17748 77 048 10.00 0.58 200
The Method used: In house method, CAL-WI-58, basa on ASTM E 70-07 236,64 356 064 11.00 0.58 200
Traceability: This ceriificate is traceable to S1 Units, Sample Test is assured through primary
meaurernent mathod Hamed cell, through CPAchem Lid. (ISOIIEC 17034) Certificate a8 i Rl 209 958 200
No, 938377, 931985, 931984 And pH Scale traceable fo the S| Units maintained by -354. 96 -355 -0.04 13.00 0.58 2.00
National Institute of Metrology (NIMT), Thailand through Industrial Foundation 41412 _a14 012 14.00 0.58 200
Electrical and Elecironics Institute Certificala No. CA20230350EA - = 2 )
O?raw:mk M
(Miss Orawan Khiaiphloi) (Mr. Nitinun Srihawan)
Person In charge Authorized signatory
This certificate 5 ssued e unis of measurement acoording %o the Intemationat System of Units (S1). it provices traceabifty of maasuremant 1o infemational
o national standard or cther moognized national standard laboratonies.
Tha measurement unceriainty statod s the axpanded uncedainty which (s cbiained from the standard unconainty mubipled by the coverage factor (k=2) ta
proida A leval of confidence of 5% It is determioed o) with the Guide fo Exprossion of Uncartainty in Measurement (UM}
These resulls may bo affected by deviations from spacfiad condtions. Tha resulls relata caoly to the tems tested, calibrated or samplod, The mport shall nat
b raproducad axcept in ful without approval of DKEH Tochnciogy Limited.
W Rimiors s ied vt stiin inmars Tl 43
B(SH Yldm DKEH W{m

rm Sikdurmt R, Burgchak, reakrmcers Bemghol 008
Wabiin

i
2633 Eumrml Figad, emnem Phrakhancg. Sangkok 10250

enanslumugu e Swno o naslumuny
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Certificate No.: CO7240167 Pagedaof 3

Practical slope and zero point* : & Certificate of Calibration

e dnee-point calloration Lsing thrie sthant bufarsglutionea; pH 4,008 BH G080 and gh S.007 Digital Thermometer with Probe Centificate No.: C15240373
-During calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10,01 SevenEasy pH Issued Date: 09 April 2024
The practical slope of the pH elactrode; 57.01 (mWipH), 96.37% 1220525212 Job Ma.: WO-00024208
The zero point of the pH slectrode; 6.88 (pH) Manufacturer: METTLER TOLEDO Fage: 1of2
ID Mo.: UAE WAS, 00312553 Condition: In Condition
Sample Test Results Customer: United Analyst and Engineering Consultant Company Limited
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Standard Buffer Unit Under - Uncertainty of
Difference (pH! Coverage Factor
Salution (pH) | Callbeation (pH) (BH) | Msasurament (pH) * t Environment Condifion:  Temperatwre:  22°C £ 3°C
Hurnidity: S0%RH + 20 %RH
4.008 399 ; -0.018 | oeomo | 2w Voliage: OVAG +  10%
6.985 T.00 0.015 0.0081 200
9.997 1002 0.023 0.0074 200 Calibration Place: Thermo-Hygro Laboratary, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
* Calibration Marked " Mot TIS| Accredited " in this Certificate have been includad for completensss., Phrakhanona, Bangkok 10260 Thailand
Calibration By: Mr. MNateekarn Mitjit
Calibration Date: 09 April 2024
The End of Certificate The Method used: In house methad, CAL-WI-18, by ision with standard it
Traceability: This certificate is traceable to the International System of Unit maintained by
Quality Rebom Ca., Lid. {Q3R) Certificate No. QR23-1073
=
w
(Mr. Mateakarn Mitjit} (Mr. Pramote Ramsong)
Parson in charge Authorized signatory
This certificale is ssued the units of measurement according 1o the Intermatonal System of Units (S1). 1t provides yraceablity of
miasurement 1o inbernatianal or-natianal standard or ather recognized nafionsl standand Woorstoniss
The measurement uncerlainty stated is the expanded uncedainty which is abiained fram e standard uncertainty multipled by the
caverage facor (k=2} #a provice a lavel af corfidence of spprdmately 85% 1 s defermined in accordance with the Guide o Exyesson of
Uneartainty in Measuramant {GUM].
Thisse resuts may ba afecied by deviatians from specified condtions. The results relste orly o the iems tested, calibrated or sampled
The repart shall not be reproduced axcept in &l winout approval of DKSH Technelogy Limited
B e L ks s Tl 4+
OKSH tduu.b" Umind OKEH Technology Liménd

> 0280 E33 num I UL e aus e 1260
233 Gubhumet Foo, Bangshan, Pimkbanang. Bangkak 10200
B’ 18 230 Ermai. Wikt

' 2933 Subhumat Bond flasgetk, Serakhancn, gtk HO8) '
wwe o iz Phone: +H8 2630 7000 Emad. Walriie i
enanslumunu wnaslumuay
Defivering Grawth - in Asia and Beyond, CAL-FM-COT-14: B Ape 2024 Dedlvering Growth - in Asla and Beyond CAL-FM-C15-14: 0B Dec 2022

&= DKSH

| &= pksH
Certificate No.: C15240373 15240373

Correction ['C)
Page: 2of 2 . Without Adjustment
uif ae
Certificate no Cal. date Next Cal. date
Digital Tt ter with Probe QR23-1073 2 May 23 2 May 24 -
o2
Calibration Results: 81
Without Adjustment J
Sensor Type: RTD Channal: - T ™ L
Diameter {mm) 4 Length {mmj: 135 Immersion {mm}: 110 .
- -
Calibrate Poinl.(*C) | STD. Reading ("C) | UUC. Reading (*C) |Corection of UUC {*C)| Uncertainty (= °C) oz
180 15.010 15.1 -0.080 0.078 <3
25.0 25.006 251 0,084 0.076 Y
35.0 35.004 35.0 0,004 0.076 )
hJD_n 50 1m0 150 200 250 300 50 400 450 500
WCorectan wwuncert +| et Temperature (T
The End of Certificate
v Pomonios weTulal 3908
A s oA i S i As d B .
1szss.wmmsnm.samxm Pivakhancng, Basghok 10960 ' Lraivering Growth =in Asand Bayond, '
Phone: +60 200 7000 Emmt Wehan:
wenanslumunu naslumugy
Delivering Growth - in Asia and Beyond. CAL-FM-C15-14: 08 Dec 2022
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Certificate No.: C24240057 Page: 2ef2
Certificate of Calibration
Calibration Results:
- Before Adjustment
i . ifil . Standard Unit Under Calibration Coverage Factar
Equipment; CONDUCTIVITY METER Caertificate No. C24240057 Correction U ainty (£
Madel Lab 955 Issued Date: 11 March 2024 Conductivity Sclution Reading (k)
Serial No. (or 1D.): 16300356 Job No.: WO-00020309 25000 aScm 26.7 uSicm 1700 uSicm 2.00 021 uSlem
Manufacturer: 51 Analytic Page: 1of 2 14130 uSicm 1428 wBicm -15.0 wSicm 200 a.0 pSicm
Electrode Serial No, 16070067 Model ; LF413T Brand : St Analytic e 084 sk 28 mdkm 200 067 mSiem
Candition: In Condition
After Adjustment ;  at 1413 uSicm
Customer; United Analyst and Engineering Consultant Company Limited Stardard \nit Under Galibration . .
3 Soi Udomsuk 41 Sukhumvit Road, o Correction Uncertainty (£
Conductivity Salution Reading (k)
Bangckak, Prakanong, Bangkok 10260 Thailand
25000  pSiom 5.9 JStem 0900 pSiem 2.00 021 uSfom
1 1413 0.0 S 200 a.0
Environment Condition;:  Temperature 23 ¢ S 2 MG siom ! pelom ot HEom
Humidity 50 WRH  t 15 wRH 113 mSlem W75 mSlem 38 mSicm 2.00 0.67 mSim
Calibration Place: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
The End of Certificate
Calibration By: Mr. Pongpisut Suebchantha
Calibration Data: 11 March 2024
The Method used: In house methad, CAL-WI-45, base on ASTM D 1125-14 and D 5391-14
Traceability: This certificate is traceable to the S| Units maintained by CRM of NIST{ERM)
through GPA chem Co., Ltd. (ISONEC 17034) Certificate No, 960753, 850581,
BO0593
Wobrdos DS
I _ 0T -
(Mr.Pangpisut Susbchantha) (Mr.Nitinun Srihawan)
Parsan in charge Authorized signatory
d the units System ol Units (59, It
natianal standard of ofher recogrezed national standard laboratones.
The mecsyrsment Uncarnioty Slaled & the sxpanded uncananty which is oteained lipied by factor (k=2 o
provide a level of confids af app iy B5% It i v i the Gardie (e Exprasaion ol Uncerainty in Maasusman (GUM).
Thesa results may e affected by deviations from specfied condtians. The reaufs telale only b the e ieaisd, caiibiatéd of samplec The rpor shak not bs
resrgthuced excent in full without aporoval of OKSH Technokooy Limited.
At Biesses mieTulsd S 1t By ineTslall diie
DHEH Technology Limited OXEH Technokogy Lim
830 mumps vt e e e A4S 10260 2533 MR R e TR AR 1280
Fhane 58 S T Bt s R 'lu Fivsaeipi e ey v Bt ‘lu
Pelivering Growth - in Asia and Beyond, tana"’ Mﬂ?}g’ﬂ’g{y 12 Sap 2022 Delivering Growth - in Asia and Beyond. tanaq’ mmm‘élgg 12 Sep 2022
DQE Services Ca.Lad.
DQE Services 32 St Ladprio-Wanghin 55, Ladprso-Wanghin Rel, Ladpras, Ladpeso, Bangkok 10230
Phinne : +66 (012 §38 2054, Email ; daeservicesinfoi@gmail com e T
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof5
Customer : United Analyst and Engincering Consultant Co.,Ltd. (Head Office)
Address : 350i U k 41, Sukh it Road, Bangchak, Phrakh Bangkok 10260 5
Cerl Na.! §P24-015
Location of calibration :  Laboratory 315 Wiy gpﬁ{t—lgpp'no-f-pmp.f-pf
Qs,“ené Tee hnﬁ!pga’rg
Equipment : UV-Vis Spectrophotometer
Mode] fnrr;; bo
p;m&f,cmmgfﬂ,
Manufacturer : Agilent Technologies s, 3408 ) . Mysa10004
TD.Ne ! UAE. WAT 090/2654
Model : Cary 60 M -
4 (3
3 e gt mﬂn 3, o0k
Serial No. : MY 15410009
ID No. : UAEWAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
by : roved by : -
Calibrated by T o App! ¥ At
{ Mr.Tanawut Ritfidach ) { Ms, Chonthicha Sangngem )
Technical Manager Quunlity Manager
s i aeadiad i e and ty.
The capability af I traceability ol el !
clasds labs i nt thiss i Tl et with the priar writien apprval of the DO Services Ca. Ld,
tanmsmuau BNAAIVAN
FM-TO-02 (S]]



DQE Services Co.,Led

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladpeso, Bangkok 10230

Phone : +66 (012 538 2054, Emall : dgeservicesinfoi@gmail com frriterir
REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2of 5
Envir Condition :  Ambient Temy 25+5 ¢
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 23 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

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

Spectral Band Width of UUC : 1.5 nom.
Scan Speed of UUC : 60 nm/min

Scan Interval of UUC : 0.15 nm.
Resolution of UUC : Photometric  0.0001 Abs.

Wavelength 0.1 nm.

tengnImvn..
DOE Services Ca, Ltd.
DQE Services 1?0 LadpesWanghin 35, Ladprao-Wanghin Rd. Ladpran, Ladprso, Bangkek 10230
Phone : +i6 (N2 538 2054, Email : dgeservicesinfoigmail com e bl o
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuraey :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) L3
0.0000 0.0000 0.0000 0.0028 2.00
-~ 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
L0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
0 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 (.5184 0.0046 0.0030 2.00
s 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
00000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
Ak 1.0002 (L9964 0.0038 (L0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
L 1.0803 10772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
w 1.0518 1.0482 0.0036 0.0030 2,00
1.9274 1.9202 0.0072 0.0079 2.00
LONFITMUAN

Fh-M8-02 RO1 UTH2021

LenAIAILAN

LenAIAILAN




DQE Services Co,, Lad.
DQE N 32 Sai Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprso, Ladprao, Banghok 10230
Services
Phone : +66 (012 538 2054, Email : dgeservicesinfo@igmail.com wac s st
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs] (Abs) &
54% 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 (.7435 0.0034 0.0057 2.00
257 0.0000 (1.0000 0.0000 0.0050 2.00
0.8674 0.8639 0.0035 0.0060 2.00
414 0.0000 0.0000 0.0000 L0050 2.00
1
0.2919 0.2907 0.0012 0.0051 2.00
52 0.0000 0.0000 0.0000 0.0050 2.00
1]
0.6430 0.6402 0.0028 0.0055 2.00
BNAITMUAU

Fh-T0R-02 RO1 1TH2000

DOQE Services Co, Lid.
DQE S a 32 Soi Ladproo-Wanghin 55, Ladpras-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
ervices
Phaose : +56 {0)2 538 2054, Email : dgeservicesinfoi@gmail. com Mac o vt
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
| (om,) (nm.) (nm.) (nm.) k
24172 2420 .28 0.18 2.0
279.45 2795 -0.05 0.18 206
28781 2879 108 0.18 2.0
334.06 ERER 016 0.18 .00
360,93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 LA %) 2.00
44594 4456 0.34 0.18 2.00
453.66 4533 .36 0.18 2.00
460,02 439.8 0.22 18 200
536,59 536.0 .59 018 2.00
63798 638.7 0.72 018 200
43138 430.8 .58 0.18 200
472.50 4724 (AT 0.18 2,00
51347 5137 023 0.18 2.00
528.88 529.1 022 018 2,00
3737 5735 -0.33 018 2.00
58535 5852 015 0.20 200
684.40 685,1 -0.70 018 2.00
740.72 T414 -L68 020 2.00
T48.55 748.1 -0.55 018 2.00
B07.03 8073 -0.27 018 2.00
87928 8793 0,02 0.18 2,00
Remark ;- ULC = Unit Under Callnestion.
- NiA = Mot Avaiabile
- The resub expanded i U is state s the inty af i the coversgs factar & ,
which for disiri probability
- * Indicates on TISI accredited
e enmImuaN

FM-T08-02 ROI V1V2021
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DOE o ryices

DQE Services Co.Lad.
32 Soi Ladprio-Wanghin S5, Ladpeao-Wanghin R, Ladpran, Ladprso, Bangkak 10230

Phione : +66 (012 538 2054, Email : daeservicesinfoidgmail com

b

T T v

DQE Services Co.,Led

DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladpeso, Bangkok 10230

Phone : +66 (012 S38 2054, Emall : dgeservicesinfoi@gninil.com e s
REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2of 5
Envir Condition : Ambient T 25%5 °C
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 23 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

Insti of Standards and Tech

logy (NIST) through Starna Scientific Limited
Spectral Band Width of UUC : 1.5 nom.

Scan Speed of UUC : 60 nm/min
Scan Interval of UUC : 0.15 nm.

of UUC: Pt ic (.0001 Abs.

Wavelength 0.1 nm.

CALINEATION CdBd
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof5
Customer : United Analyst and Engincering Consultant Co.,Ltd. (Head Office)
Address : 380iU ke 41, Sukd it Road, Bangchak, Phrakh Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial No. : MY 15410009
ID No. : UAEWAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
: by: -
Calibrated by T o Approved by fard
{ Mr.Tanawut Rittidach } { Mis. Chonthicha Sangngern }
Technical Manager Quunlity Manager
The capability af A by racesblity o i ier )
clards labs nat thae i Tl cecept with the prior written sppraval of the DXOE Services Ca., Led.
'
onasluasufL.,
DOE Services Co.,Lid.
DQE Services 1?0 LadpesWanghin 35, Ladprao-Wanghin Rd. Ladpran, Ladprso, Bangkek 10230
Phone : -+66 (12 538 2054, Email : dgeservicesinfoiigmail.com A Tom T A2
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuraey :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) L3
0.0000 0.0000 0.0000 0.0028 2.00
-~ 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
L0000 0.0000 0.0000 0.0028 2.00
e 0.5595 0.5581 0.0014 0.0034 2.00
1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 (.5184 0.0046 0.0030 2.00
465
0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
00000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
546.1
1.0002 (L9964 0.0038 (L0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
%50 0.5517 0.5485 0.0032 0.0030 2.00
1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
635 0.5591 0.5565 0.0026 0.0031 2.00
1.0518 1.0482 0.0036 0.0030 2,00
1.9274 1.9202 0.0072 0.0079 2.00

ienagFiuenuay

tonanglunauny

DQE Services Co, Lad.

DQE . 42 Sai Ladprao-Wanghin 85, Eadprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Services
Phone : +66 (012 538 2054, Email : dgeservicesinfo@igmail.com I s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) &
54% 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 (.7435 0.0034 0.0057 2.00
257 0.0000 (1.0000 0.0000 0.0050 2.00
0.8674 (.8639 0.0035 0.0060 2.00
414 0.0000 0.0000 0.0000 L0050 2.00
1
0.2919 0.2907 0.0012 0.0051 2.00
42 0.0000 0.0000 0.0000 0.0050 2.00
1]
0.6430 0.6402 0.0028 0.0055 2.00

wenanslusauny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

GORPORATE SERVIGES & EQUIPMENT GALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SDI 18, SUANLUANG, SUANLUANG BANGKDK, 10250
TEL.0-2717-3000-29 FAX.0-2779-0484

Certificate of Calibration

Cert.No.: 24MMZ93
Page.: 10f3

Equipmant : Elecironic Balance

Manufacturer : Mettier Toledo

Model : ASR204

Serial No. : C117835043

ID No. : UAE WAS 01272564

Submitted by : United Anafyst and Engineering Consultant Cao. Ltd,
3 Sol Udomeuk 41, Sukhumyit Road,
Bangchak, Phrakhancag,
Bangkok 10260

Location ; Batance Room (108}

Received order : 11 May 2024

Calibration Date - 11 May 2024

Amblent Temperature : 15°cto40’c

Relative Humidity : 30 % to 90 %

Calibrated by : Knit Ruttanaprapachal

e
Approved by :
Approved Signatory
{ ) Ponpan Paipim
() Suwit Imgal

(/) Kunchit Promprat

issue Date :

The "

are fora

15 May 2024

probability of 5%

DOQE Services Co, Lid.
DQE % 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpran, Bangkok 10230
Services
Phae : +56 {02 938 2054, Email : dgeservicesinfofgmail.com e e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 50of5
‘Wavelength Accuracy :
CRMs Values ULC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (m.) (nm.) 3
24172 2420 -0.28 0.18 2.0
279.45 2795 =0.05 0.18 2.00
28781 2879 0% 0.18 2.0
334.06 ERERY 0.la 0.18 2.00
360,93 360.5 043 0.18 2.00
418.59 418.1 0.49 018 2.00
445.94 4456 0.34 018 200
453.66 4533 036 0.18 2.00
460.02 439.8 0.22 018 200
536.59 5360 0.59 018 2.00
637.98 638.7 .72 0.18 .00
43138 430.8 0.58 .18 2.00
47250 4724 10 0.18 2.00
513.47 5137 -0.23 0.18 200
528.88 529.1 -0.22 0.18 .00
3737 5735 =033 018 2.00
585.35 5852 15 0.20 2.00
634.40 635.1 -0.70 018 2.00
740.72 7414 -0.68 020 2.00
T48.55 749.1 -0.55 018 2.00
807.03 8073 -0.27 0.18 2.00
BT9.28 BT9.3 ~0.02 018 2.00
Remark ;- UUC = Unit Under Callnemion
- WiA = Not Avaiable
- The resub expanded uncertuinty of U i stmted nx the af the coverags Ractor
which for g probability of
- * Indicates mon TIS] accredited
'
- End of Certificate - lﬂﬂﬁ‘!ﬁkmvmd,

Equipment : Electronic Balance Cert.No.: 246MM283
Condition As-Recelved :  Used ltem Page: 2 of 3
Reference : 2405-D1660C-2

Procedure used :-

Calibration were conducted using in-house callbration procedure CP-0B01 based on UKAS LAB 14
according to direct measurement method agalnst standard welght,

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

This certificste may nct he reproduced ather than in full, sxcept with the priar written
Appraval of tha head of Corporate Sarvices 3 - Equipmant Calibration and Testing Services.

8

wenaslupaunu

Equipment ; Electronic Balance Cert.No.: 24MM283
Condition As-Received :  Llsed ltam Page: 3of 3
ﬁnhntnuc: e 240601 660C-2 '?"_a"mi%\
Besull of callbration A N Vs Va4
2. Effect of off center loading N T \' "f
A mass of 100 g was placed to varous positlen on the pan 2 9\",0 ;
Pt Fri

The weighing machine reading ermor cbtained is given in the tabla

Maximum difference between

Position1  Position 2 Position 3 Position 4 Position 5 off-center and central loading
(a) (g) (a) (g} ta) (g}
+0,0002 -0.0001 0.0000 +0.0002 0.0000 0.0003
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
£:2] tg) ta) (£mg) (k)
Unioad 0.0000 0.0000 018 213
1 1.0000 0.0000 015 213
6 5.0000 0.0000 015 213
10 10.0000 0.0000 015 21
20 20,0000 -0.0000 019 203
50 50.0001 -0.0001 o.1@ 206
&l 60.0001 -0.0001 018 204
B0 80,0001 -0.0007 027 2
100 100.0002 -0.0002 0.27 20
120 120.0001 -0.0001 0.29 2
200 200.0001 -0.0001 0.3 2

Instruments Model Serial No. ID No. Test report No. Due date
1) Standand Waight Set (E2) 15884 24053 TORCOOT MM-0015-24 25 Jan 2026
2. This cedificate is valid only to the item calibrated on date and place of calibration.
3, This result of was made on sted at the point sg by
4, This certificate i not cerified for any commercial transaction.
5, This i ion is to the i System of Unit.
Result of calibration | | Without Ad) i {* ) After Ady it by Internal C d
Range capacity : 0 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g} (g} (2mg} (k)
100 100.0000 0.0000 027 2,03
200 200.0001 -0.0001 031 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(gl of Reading (g )
100 0.00007
200 0.00007
.
enaslumungy

The reported uncertainty of measuremant was based on a8 standard uncertainty multiplied by a coverags
factor k . providing a leval of of 95 %,

-olo-

tenaslupaunu
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Foundatan for ndusmal Development Natons Food iremute
Food housmal Labaranry Sence Center

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 SOT UDOMSUK 41, SUKHUMVIT ROAD,

hack, Prakh 10260

Page Tof 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: XSR205DU
Serial No.: 210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapewuttipong ~ Approved by M{
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 for the Team
The arefora lity of app: 9504

This Certificate |s issued In accordance with the conditions of acoeditation granted by the Thal Laboratory Accreditation Scheme
which has assessed tha measuremant capability of the faboratory and its traceability to recognized national standards and 1o the
units af messurement realized st the cormesponding rational standards laboratory. This certificate may not be reproduced other
than in full -except wan tha pror written approval of the Naticnal Food Insttute.

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

/ D
\ Sl

FAUELEN SR IENSaRA MNSSUETT TS %

Fourdaren for indusmal Develepmen Nanenal Food insimue il
Food nousimal Laboramry Senace Certer

NSC-TISITIS 17028
CALIBRATION D081

Calibration Report

Certificate No.: 2402283-002-01
Equipment: Electronic Balanice Manufacturer:  METTLER TOLEDG
Modet:  %SRZOSDU Reselution:  0.00001 g/ 1.0001 g

Sarfal No.: CI10685354 10 Mo UAE WAD.010/2565
Copacity: 220 g
Date of Calibration: 2 spel 2004 Page Jof 4
Calibration Results:  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: Internal Cafibration

3. Departure from Nominal Value: (Range: 0 - 80 o ; Resoluton: 000001 g )

Marmin Value Standard Vi fererage Ruading Comectian Uncertainty Conrage Factar
{8 { g 3 [ (40 20 [& g ] i

Unlasd 0000000 2.00000 2.00000 0.0000086 .00
ool 0001003 a.00101 -0 00001 00000085 200
095 0.005003 0.00500 .00000 0.0000052 200
oo .m0003 001000 000000 0,0000085 200
0o e ee ) 005000 0.00000 00000056 200
01 a.100011 010000 000001 0.000011 200
05 0.500016 50001 000001 0.000014 200

1 100003 100002 -0.00002 0.000016 200

1 2000073 200001 49,0001 0.000017 200

5 5000017 5 00002 0.00000 0.000020 200

1a 10 DOKHHIS 1000000 0.00001 0.000026 200

b 20.000031 20.00000 0.00003 0.000037 200

k] 30.000040 0.00001 0.00003 0000050 200

5l 50000028 50.00007 1.00001 0.000EE 200
il BODIEE A0.00003 000005 Lol 2,00

F-C5-017 Revisan: 01 Date: 20-04-65

MNBC-TISI-TIS 17028
CALIBRATION D081

B MMESLFRILIATSTaaN WE TS
ALELEMsAso BN ISR NS SUa TS
Foundation for Incusial Develoome©t Nahonal Food rethute

Food indusirial Lsbioratory Senee Center CREDTEN e
Calibration Report

Certificate No.: 2402283-002-01

Equipment: Electrerve Baance Manufacturer:  METTLER TOLEDO
Madei  XSRI50U Resolution:  L.0000L g/ 0.0001 g
Serial No.: 10685354 IO Mo LAE WAD 0102565
Capacity: 220 g

Date of Calibration: 2 apn 2024 Page 2 of 4

i Ci i Amtient 245 4+ 05 'C Relsive Humifity 475 @ 25 %
Place of Calibration: Lsbaratney, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Condition of Equipment: Gond Cordtian

Conditi |

1. Caltration Method; NFI Method W-MA-001  In-Mouse Method based on UKAS Lab 14 © 2019

2. Aeference Standards:

Reference Standard ~ Model Serial No, Calibrated By  Certificate No. Due Date

Standard Weight Oless E2 1mg to 2009 BS05567572 TCS M2I0538 8 April 2024
Instrument Model Serial No, Calibrated By  Cartificate No. Due Date
ThesmerHygro Meter G08-H1 NFLETH BI6/Z3 Cuaiity Reborn QR240343 9 February 2005

3. This certificatian is traceable to 5 UNTT

4. This certificate was cevtified ooly far the instrament we calibmated.

S This st of cablwation was f0ind acciirate o shown on date and place uf caliratian erly.
i n Its:

1. Repeatability of Reading:

Noménad Value (g } Stancard Devintion of Reading Lol
40 00000042
L] A0S
100 0000048
200 000004
2. Off-Center Error:
Amastof 100 g wes places and maved to vaous pestian on pan
The Datance reacing pbtaired |s giver i the tasle. A

o <]

_ @\} LN

2 B (O

e O

1 2 a i 4
1110

t ¢ 3iC g 31 ¢

S I O N N {93
100.0000 | 100.0001 | 9usees | sasese | 100001 | 100.0000 D001 &

|

o

(Masienum Deference]

F-C5-012 Rewision: 01 Date: 20-04-65

SEEMrESUTEILECEEanIUE TS
AUELEMSAZoUUIENSARE IMNSSLET S

Fourdancn for inchsmal Develaprmers MNanonal Food reire
Foed indusiral Lahoratory Senice Certer

SC-TISI-TIS 17028
CALIBRATION D081

Calibration Report

Certificate No.: 2402283-002-01
Equipment: Electranic Balance Manufscturer:  METTLER TOLEDOD
Model: ¥SRI050U Resolution: 000001 g / D000 g

Serial Mo.; C2106B5334 1D No.: UAE WAQ.DLG2SES
Capacity: 220 g
Date of Calibration: 2 apei 2024 Page 4 of 4
Calibration Results:  (Centinued)
Calibration Range: &1 - 2000
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g }

Mominal Vaue Stardaret Value verage Readng Correction Uncertawty Coverage Factor
[ g ] [ g 1 [ g 1 {91 (+ g 3 L3
50 000040 20,0001 0.0000 000015 20
100 10000006 1000001 0.0000 000015 200
11 11000007 110.0001 0.0000 000016 200
130 10000 1200000 00001 000017 200
130 130.00010 130.0000 0.0001 0.0001% 200
140 14000014 1400000 00001 000030 200
150 150 B0 1500001 06000 000020 200
160 160.00010 160.0001 £.0000 000022 200
120 17000012 170.0001 00000 000053 200
200 0000016 0003 0.0000 000058 200

The reported unceainty of MeasurEment was biased an @ standantd uncertainty multiplied by & coverage factor & | providing &
level of canfidence of approximately 95 %,

ESSES Y, p——

F-C5-002 Rewision; 01 Date: 20-D4-65
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Calibration Certificate o
Calibration Report
Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGTNEERING CONSULTANT CO.,LTD. CRicate o 2500116-001-01
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Erpiamant: CHAMBER THob AlrGven)
; | Moo B216.1666
k 10260 Macdel UFs5 Serial No
mesoltion: @1 "C 1D No;  UAEWAD.0Z7/7559
Manufacturer: MEMMERT
Page1of3
Date of Calibration: B October 2024 Pagn Tar3
Equipment: CHAMBER (Hot Alr Oven)
Location: Laboratory, UNTTED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,
Manufacturer: MEMMERT Environment Condition: Ambient Temperature [ 303 + 1 ) °C
Relative Humidity [ 55 + 1 )%
Model: UFSS Line Voltage { 130 £+ 3) velt
Serial No.: B216.1666
Condition of this results of Calibration:
1D No.: UAE.WAD.027/2559 1. This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration acconding to
'W-TE-D14 Based on TLAS G-70-1/02-08 {E): Guidelines for Calibration and Checks of Temperature Controfled Enclosures.
Order No.: 2500116 - The temperature scale usad was based on IT5 - 90,
- All data show below were final values and the initial data may be obtained upon requast.
Operation No.: 2500116-001 2. Reference Standard Instrument
Instrument Modal Serial No./ID No. No. Due Date Through
Date of Receipt: 8 October 2024 Digtal 345724 MYST003188 _ NATIONAL FOOD
with sensor RTD CHAZ01-208/ ATD#201-209 TEEDsEEaL B June 2025 INSTITUTE
Date of Calibration: 8 October 2024 3. This certificate is traceabie to International System of Units {SI Units),
4. This certificate was cestified only for the instrument we calibrated.
& 5. This result of calibration was found accurate #s shown on date and place of calibration enly,
Calibrated by Mr, Yothin Charoensuk Approved by &. Condition of Cafibrated item :  Good
Scigntist { Mr-Pheraphat Tuanjit } LK Description |
Manager, Division of Calibration Laboratary Tirme of Record 1 Hour 9 Min At 104.0,140.0 &nd 180.0 °C
Date of Tssue: 15 October 2024 Respansible far the Technical Mansgement Team Fresh air Damper Opest Position
Close Fan m
The fora af 95 3. Mot Avatable
This Cortifcate 15 issued i accordance with the conditions of ecoreditation. granted by the Thai Leborstory Accredilation scheme 7. Result of Cafibration : E Witheut adjussment l__—l After adjustment

wiich Nas assessed the measurement capability of the lsharstery and it raceabilty to recagnized national standards and to the unis
of measurement realized &t the correspening ratons standards [aboratory. This cortficate may not be reproduced ather than in full
except with the priar written appraval of the Nationel Food Institute.

F-C5000 Reison: 01 Date: 20-04-05 FCS-012 Fewision: 01 Date 200465

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES W

53U PATTAKAKARN ROAD S0 |£, SUANLUANG, SUANLUANG BANGKOK 10250 e

WEC-TELTE T2
THL G-ITI3000.20  FAN. 1

CALmRATION 0108

Calibration Report

Cert. No.: 24TM303

Certificate of Calibration Page: 103

Certificate No.: 25001 16-001-01
Equipment: CHAMBER (Mot Air Oven)
Model PSS Serial o BZ16.1666 Equipmant:: BOD Incibetr
Resolution: 0.1 % IDNo.  LAEWAD.027/2559 Manitasirer
Manufacturer: MEMMERT
Date of Calibration: B October 2024 Page3at3 Mocdel : UC4-1320
Calibration point: 104.0,140.0 and 1800 °C
- - H 1 13201
Colfbrntion remlt . ) Serial No. SURCAS01520
Calibration | Temperaturs Relative Lime Voltage . & T
| Tttt i | Ty : et D No. : UAE WAQ.015/2561
s a3 # 20 i L 2 ! Submitted by : United Analyst and Engineering Consultant Co. Lid.
MAx 312 56 2320 L (2% sy S e
Tablel : of e - s L B hak, Phrakhanong,
Calibration Measured Temperature (°C) @ Sensor No. Bangkok 10250
point {Sensor No.9 is REF) Locati Lab Floor 2
on
[an] #1 #2 &3 #4 #5 #6 #7 28 ®9 *(°C) .
104.0 103.69 | 10366 | 10368 | 103.89 | 10440 | 103.95 | 103.70 | 104.10 | 10415 0.53 RacdRiad Orddi: 10 February 2024
1400 139.85 | 13953 | 139.67 | 139.98 | 140,67 | 140.00 | 139.60 | 140.25 | 140.23 0,73 Calibration Date : 10 February 2024
1800 17963 | 17922 | 19971 | 17976 | 181.03 | 180,06 | 17941 | IBOAY | 180.39 0.50 Amblent Temperature : (26410) e
Table 2 ¢ of ¢ i Rulative Humidity : (50£30) %
UUC* Sctting UUC* Reading (°C) Stability Unifarmity Overall Variation i
e MIN MAX | Average 10 ey °c) Calibrated by : Tawatchai Pama
1040 4.0 104.0 4.0 045 049 D.8E
140.0 140.0 140.0 140.0 013 071 1.2 ’?%!D_{ g
1800 B0 LELD 180.0 013 12 1.9 Approved by ! L
Approved Signatory
Note  The quoted uncertainty inclde * Stabisty " and * Loading affect (20% of Temp Uniformity) * { ) Pomthigpa Tameyakid
UUC* = Unit Under Calibration {4 Unnopphal Harachal
s () Suwit Imjai
Stabitty = One-half of the greatest maximum of measured at any one sensors,
Tor at least half an hour after reaching steady state
Unifoemity = The diffs of measured temperatures at any sensors and the measurad
Bl riaichens e ! fssue Date : 18 February 2024

temperature at the reference location which are observed at the same time.
Owerall Varlation = The difference of the maximum and minsmiem measured tempesatures througout obsenvation time.
The repoet uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a
Jevel of confidence of 3 " Iy 95 %, - The numllni&sm@ru Hidence Ly af upp ly 95%

Tl s may nnt b reprosduced otk fhan m (5, exoepn wiith he pior wrinm
Approval of the heod of Corponsie Serviees 3 - Eguljmars Callbraion and Testing Serloos,

FC5012 Aevsrs 01 Date; 20-04-65 lﬂfﬁl’\i‘l‘jmﬂm




Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 3of3
Reference : 24020234001
Result of Calibration :- (") Wilhout Adjustment
Function of ULC* : Temperature Source
Frash air setting : Met Avallable
Calibration| UUC* | UUC” p P Overall i
Peint | Setting | Reading stability uniformity | Variation| Factor
(") (6| (*C) (£°C) (G {'ch k
200 201 | 189 0.37 072 1.4 2
Calibration (")
Paint Position
(e 1 | 2 | 3 [ & [ 5 | 6 | 7 | & [ofery]| (z¢c)
200 | 19873 | 19803 | 20322 | 19600 [ 19615 [ 19585 | 1ee12 | 1essa | oses [ ose

Average’ : The average of 30 values In each position.

Temperature stability : One-half of the greatest i of we st &ny one sensar.
T i :Tha i i of at any sensors and the measured
temperature at the reference location which are observed at the sama time or at as close an cbservalion time as
possible to determine the temp pattern or b ganeity within the chamber under steady-state conditions.
Overall + The Diffe of the and
UUC* :  Unit Under Caibration

Mate @ The reported uncerainty of measurement was included stability and excluded uniformity |

The reported uncertainty of measuremant was based on & standard itipiied by a ¢
factor k, iding a level of of imately 95 %.
~olo-

Lanm's'lg%,

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

S0 BATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOK 10251

TEL, (H2717-3000 FAN. (27195489

Cert.No.: 24TW35

Page.: 1of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Y8l
Model : 5100
Serial No. © 11B 101863
1D Na. : UAE WAD 0042554
Received Date : 20 February 2024
Test Date : 21 February 2024
Refarence : 240206280501
Submitted by : United Analyst and Engineering Consultant Co, Lid

3 Boi Udomezuk 41, Sukhurmvit Road, Bangehak,
Phrakhanong, Bangkok 10280

1 ¥ G : T (254 5)°C
Humidity (50 420 ) %
Test Procedure : In - house method @ CP-CHE
by Comg with Azide Mathod
Testad by : Wadalak Sirlthean

Approved by @ Sﬂﬂh‘

Approved Signatory

{ ) Pornthippa Tameyskul
{ ) Unnopphol Harachat
{/ﬂ Saithip  Meangmat

Issue Date ; 22 February 2024

enmslumuny

Equipment : BOD Incubator Cert. No.: 24TM303

Condition As-Received :  Used ltem Page: 2of3
Reference : 2402-02340C1
Procedure Used :-

Calibration ware conducted using callbration precedure CP-OTOZ based on TLAS G-20 according to direct
measurement method with Data which with i T Detector { RTD ).

The temperature scale used was based on [TS-80.

Caondition of this result of calibration
1. Reference standard instrumant:-

Instrument Sarial No. Cert. No., Traceabls Due Date
1 } Data Acquisition MY58003411 23LM208 TPA 27 Dec 2024
2. This cerfificate is valid only to the item cafibrated on date and place of calibration,
3. This ion is o the J Systern of Unit.

Remark : TPA : Technology Promelion Association ( Thailand - Japan )
Resuilt of Calibration ;- (™1 Withaut Adjustment

Funetlon of UUC" ; Temperature Source
Fresh alr setting ! Mot Available t during calibration
Beginning Finished
Temp. { °C ) 28 3
[REL Hurmid, ( % ) 70 65
AT Supply | Voll | 233 234
Position :
H
1
2
3
a.
]
g
7
Praba Installation Datails : Dimensian of Chamber : 2
a= 10 em = 062 m 2 (reh]
b= 10 em W= 1.2 m
o= 0 cm = 1.2 m
Capacity = 088 m

CertNo.: 24TW3g
Page.: 2of 2

Condition of this result of calibration

1. Reference Standard Instruments ©
Thiis i s 1o the System of Linit through the reference standards
faboratary of Industrial Calibration Center, Technology Promotion Association {Thalland-Japan),

Instruments Serial No. 1D Ne. Certificate No. Due Date
1. Burette - 130BU1D 23061172 22 Mar 2025
2. Balance 1423381 110RCO01 23MM405 16 July 2024
2. Standard Material :-
Material Manufacturer Lot.Ne. Assay
Sodium Thiosulfate pentahydrate Merck AM1TEIZE 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Metar
; Standard Deviation
(Azide Modification Method) Reading
(mgiL.} (mail) (mgil)
8.20 a18 0.0055

This report was cartified only for the instrument we tested |t is allowabls to uss for study
Intarrd to usa for advertising and referral purpose is profiited. This report may not be reproduced
ather in full without written approval of the Eborstory

-00o-
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Certificate No, : HIT-2417-0368

HH‘HHM HANNNA  Hanna Instruments (Thailand) Led. <8277

instruments  #oerasss pisck 24, Rd, 5 k, X

|k

instruments

Tiunykwang, Bangkok 10310 Tel: (225414199 Fax: 125414198 z’f«ﬁ?\-‘@ Page:2of 2
Condition of this calibration result:
Certificate No : HIT-2417-0568 Reference Standard Instruments ; This certification is traceable to the international unit of unit maintained through;
Page: lof 2 Instruments Maodel Serial No. | Certificate No. Traceable
CERTIFICATE OF CALIBRATION Data Acquisition Switch Unit | 349704 | MY44065265 | WK2307-164-1 WK Elestric Co., Ltd,
Technelogy Fromotion
Equipment : COD Test Tube Heater kol i HrTse AT i Association (Thailand-Japan).
Meter Model : HIBI9B00-02 Serial No. : 1147807
Tube Heater : 25 Vial Capacity Resolution : 01°c Calibration Result:
Temperature Range : (=10 to 1601°C Temperature of Reaction © 150°C M Temp Source Accuracy for COD Reactor,
Manufacturer : Hanna Instruments Made in : Rominia Capacity Nominal Value Average Value Uncertainty of Measurement
Condition As-Received :  Used Product Reference : RE240681 (Vial) °c) ) )
Ambient Temperature : rs+2% Relative Humidity : (50 % 15%RH 25 Vial 150.0 1458 0.49
Customer name : United Analyst and Engineering Consultant Co., Lid.
3 Soi Udomsuk 41, Sukhunvit Rdl, Bangehak, Hie g
e A6 (1a) 24) 38 {4A) (5A)
g 22 Aprit 2024 148,501 149.249 148,950 1500042 149186
Calibrate date : 23 April 2024 (1B} (28] (3B) (4B) {5B)
— ST | 149,724 149,578 149,852 150100 150,117
Calibrated Location : Hanna Instriments {Thailand) Lid. {5 i 59 b oy
148863 149799 150,233 149.847 149.977
Calibration Procedure : This ealibrator was conducted by using in-house: calibration procedure

(1 (20) (6D | @D (5D

CP-04 by using certified reference standard instruments.
149,550 149 666 149,958 149.744 149819

g | wm | ee | wm | B
N — gf o . ﬁfﬁ 150,044 | 149,869 148,361 149.973 149,654
¥ i Mr, Pichit Petthong Approved by : / - -
£ M oo ik M:_Amm Figure: Shows the location of the temperature source.
Authorized Signatory

The report uncertainty of measurement was based on & standard unceriainty multiplied by a coverage factor k= 2,

: HP\NNA providing a level of ¢ ! of approxi 95%

1} Intiruments
IThesane) Limie

This certificate was certified only for the instrument we calibrated. ** End of certificate **

This rezult of calibration was found accurate on date and place of calibration only.

** This certificate may not be reproduced ather than in full, except with the prior \-\;ria:n_";

approval of the head of Hanna Instrument (Thailand). g . a :

(] i - - 5
l I SECTIC S TR D R AT FEErnssUELLLSIEIDasm LS s
AuguSA e aUNUEINSIEaTnMEsUE TR I I I ALl e EUAUEM S aEE IASSLETTS
Froundaton for rewsnial Development MNamanal Food inshitee
Feod indusira Lsbaratory Serdoe Certer

Verification Certificate

Foundation for ndussnal Development Matona Food ki ee
Food nasmal Labaoraiary Semce Cerer

Verification Report

Substitute for Certificate No.: 2402957-001-01

Certificate No.: 2402957-001-02 Certificate No.: 2402957-001-02
i . ., LTD,
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., PR AT S DL CRESTIEN
Address: 3 Sol Udomsuk 41, Sukhumvit Road, Medel: 2520 Serial No.: 01704460
P 10260

Resolution: 1 T ID Mo UAEWAS.011/2560

Manufacturer: FOSS
Page 10f 4

Date of Calibration: 23-24 May 2024 Fage 2of4
Equipment: HEATING BLOCK DIGESTION Location: UNITED ANBLYST AND ENGINEERING COMSULTANT €O, LTD.
Environment Condition: Ambient Temperature (25 & 3 ) °C
Manufacturer: FOSS Relative Humidity {55 = 15 ) %
Line Violtage { 220 % 10 ) volt
Model: 2520
Condition of this results of Calibration:
Sarial No.: 91794469 1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
i compared to temperature obtained from reference standards thermometer at calibrated point.
UAE.WAS.011/2560 - The temperature scale used was based on IT5 - 90,
ID No.: WAS LS - Al data show below were final values and the Intial data may be obtained upon request.
2. Reference Standard =
Order No.: 02957 Tnstrument Madel SerialNo. | Cortificate No.| _Due Date | Through
Digital Tt I4ITOA it e ot TCI0E 2. un-2024 | M. Technical
Operation No.: 2402957-001 with Thermacougéie [ Type R | Tesir i) owisn o chae Y Conter Lascrstory
3. This certificate is traceable to international system of unis {51 Units).
Date of Receipt: 23 May 2024 4. This certificate was certified only for the instrument we calibrated.
5, This result of calibratron was found accurate s shown on date and place of calibration onty.
Date of Calibration: 23-24 May 2024 &. Candition of Calibrated itern : Goud
UUIC* Description
Timeof Record - Hour 300 Minute At 38D C
/% 7. Resutof Galloravon = [ X | Without [] e ady
Calibrated by mrerawut Prapswuttipeng  Approved by
Sclentist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 18 June 2024 ibile for the Team
The are fora of app 95 %,
This Certificate is msued in aceordence with the conditions of accreditation granted by the Thal Laboratory Accreditation scheme which
has assessed the messurement capability of the Isboratory and fts tracesbility 1o recognized national standards and (o the wnits of
measurement realized at the corresponding national standards kaboratory, This cerificate: may not be reproduced sthes than in full

except with tha priar written approval of the National Food Institute.
F-05011 Fevison: 01 Date: 20-04-65

F-CS-012 Rpvmon: 01 Date: 200965
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Foundation far hd_lslra wirrmwnl Manoral Feod retute

Fourdation for indusinig Dewiopmert MNational Food s
Food In sbcratry Servee Cerfer

Food indusirial Laboratory Servee Center

Verification Report Verification Report

Certificate No.: 2402957-001-02

Certificate No.: 2402957-001-02
Equipment: HEATING BLOCK DIGESTION Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serlal No.: 91794468 Model: 2520 Serial No.: 91759469
Resolution: 1 °C. 1D Mo UAE.WAS011/2580 Rescitian: 1 iC 1D No. UAEWAS.011/2560
Manufacturer: FOSS Manufacturer; FOSS
Date of C; 2524 Moy 2024 = Date of Calibration: 23-24 May 2024 page 4ar4
Calibration peint: 380 C Calibration point: 380 ¢
Cafiiratibiy resdil: Calibration result: Continued
Reporting of Temperature
* i o Standard Uncertail 9
Block No. UUC(::e]rhnn uuc tfgﬂlﬂ! Stability (£°C) | 1, Senear (:mm Figure 1. Location of Reference Standard and M:E‘:?::wd Digestion Unit
1 380 380 0.95 37886 21
) 380 380 0.40 37841 21
3 380 380 118 37 21 @ @
4 E) 380 [E 37764 [ @ @ @
5 380 380 0.11 77.75 16 @
6 380 38 0.14 378.35 16 @ @ @ @
7 350 38 [T 377.08 71
8 380 380 0.33 377.08 21 @ @ @ @
g 380 380 0.14 376,61 21
10 380 360 0.96 37774 21 @ @ @ ®
n 380 380 040 37747 21
12 T 380 118 377,71 21
3 380 380 0.44 378,07 16
" 380 380 011 379.19 6
15 380 380 0,14 370,78 [
16 380 380 1.17 378 21
17 380 380 033 378,74 1
18 360 380 0.4 378.27 21 N
13 360 380 0.96 37953 11 Sanrs Lo
L. L 30 L i L Remerk: Edted Date of Catbration ram 23-24 May 204 to 23-24 May 2024,
Note: tote;
=UMCE, s klutktinger CMltation -UUC* = Unit Under Cafibration
~Immersion deptts of standard thermometer n tube level high of sand i equal heater plate of LUUC. “Immersicn depth of standard thermometer n tube level high of sand is equal heater plate of LUC,
= Stabiby = Dne-tialf of the grestest difrence o P HE QNS Ny - Stability = Orie-half of the grestest maximunm difference of measured temperatures ot one sénsors,
i st el DAIE 00 ol ol Xidchlnng oiisady slata. for at least half an hour after reaching steady state.
The report uncertainty of measuremeant was based on standard uncertainty multiplied by coverage factor k= 2
ﬁ prewiding a level of confidence of approximately 85 %, %
P End =

F-CS-012 Reyision; ) Date; 20-04-55 FiC5012 Revision: 01 Date: 20-04-85

FOS5 South East Asia
3388 Sirinrat Building, 25th = 26th Flooe, Linit No. 338E,90,
Fiama IV Road, Klongtan , Klongtoey, Bangkok, Thalland 10110

FOS5 South East Asia
3388 Sirinrat Building, 25th = 26th Flooe, Linit No. 338E,90,
Fiama IV Road, Klongtan , Klongtoey, Bangkok, Thalland 10110

FOSS

Customer Service Report
T r— T

FOSS

Customer Service Report
T r— T

| Report No: ’ 9810

| Report No: ’ 9810

o] vt

Tnstrament: | 1<T 100

[ddress: BAtig o

o] vt

[ddress: BAtig o

41390 514 Tnetruments ] 17 200 41390 514
Haurs Travel To Customer Labaur Travel Fram Customer Haurs Travel Ta Customer Labaur Travel From Customer
Start TL0 Start 7
Finish EEED) ki 1 'HL" T S}\s Finish EEED) ! 1 'HL'; T S}\s
Jab Type Jab Type
Application Special Standard Application Special Standard
Marmal Caurtesy Visit Instaliation Training Marmal Courtesy Visit Instaliation Training
Distributor Prda Onboarding Qugte In House Distributor Prda Onboarding Quate In House
Internal ‘Warranty Repair PM e Internal ‘Warranty Repair PM B
Digital Service 5a>e;w Remate Other Digital Service Sabesw Remate Other
| PO/ Quote Number; | W applicable ] | PO/ Quote Number; | Wapgl! 1
[waTwe  JFecRre oo ¢ T o 1 [PwAtwe  JFemcrre oo T ¢ T o ]
Details of Wark / Test Condition / Status Details of Wark / Test Condition / Status
¥ pn Wiion ¥ ph viiog
- P e eled e i pe ] - P iepdedow i PH I
Farps ol % pedn (00 ey T Farps ol % pedn (00 ey i
Phaliar 50 L - S0 L N g Phaliar 50 L - S0 L N g
B N el i [ it B N el i [ it
- Ardol el T34 T - Aol (rd 1390 T
! !
7 7
B ooy SOIPH Mool 5710550 pevig am o Ao B ooy SOIPH Mool 5710550 pevig am o Ao
10000315 SRot Ded Corglle | P 10000315 SRot Ded Corglle | P
Instrumant Ready for Use [T ok ] [ Notok | Instrumant Ready for Use [ {ok 7 [ norox [
Part No: Batch Description Part No: Batch Deseription
FLLELIY 19.12.l0te Boir 0 feib Yerioo Te jeTeh Bealmyie Bow [0oBAAL% 15,17 lole Boir 0 feib Yerioo Te jeTeh Bealmyie Bow
| canfirm thigtaport s accurate and complete | canfirm thigtaport s accurate and complete
Signed FOSS e Signed Customer g:hs W‘ Signed FOSS e Signed Customer ﬂjm W‘
Nama Hame Nama Hame
Would to i in @ brief survey in order to tefl us how we Ernaii Would to i in @ brief survey in order to tefl us how we 1 Ernaii
Ll Ll
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TUTISTR

Request No. 25-67 / 0275 MTC. ACL.No. 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA200FS, Serial No. MY13160001
2. Working standard solution “Inarganic Vertures”
Multi Analyte Customn Grade Solution, Lot Ne., S2-MEBGTS610
SUBMITTED BY ; United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhurmvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(Wi-500-02-30)
2 Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513}

CALIBRATION RANGE: 0.02, (110, 0.30, 0.50, 0.70 mg/ 2t 228.8 nm.Cd, 0,10, 0.20, 0.30, 0.50, 0.70 ma/l at 357.9 nm.Cr,

0.05, 010, 030, 0.50, 0.70 me/l at 324.7 nm.Cu, 0.10, 0,30, 0,50, 0.70, 1.00 mefl at 2483 nm.Fe,

0.20, 050, 0,70, 1.00, 1.50 me/l at 217.0 nm.Pl, 0.08, 0.10, 0,30, 0.50, 0.70 me/l at 279.5 nm.kn,

0.10, 0.30, 0.50, 0.70, 1.00 ma/l at 232.0 nm.Ni, 0,05, 0.10, 0.30, 0,50, 0.70 me/l at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2024
REFERENCE MATERIAL : Traceable to NIST "Agflent Technologies”, "CARLO ERBA"
Cadmium Lot No. (0006585926, Chromium Lot No. 0112384886, Copper Batch No. T1170984, Iron Batch No, T1260874A,
Lead Lot No. 1227873, Manganese Batch No. T1092284A, Nickel Batch No. TZ70178A, Zinc Batch No. TA201404
AMBIENT CONDITIONS : Terperature 25+ 5°C  Relative humidity 50 = 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceable to National Institute of Standards and Technology { NIST ) by The Analytical Chemistry Laboratary,
The results are attached herewith. =

Calit by Atipat App i
{ Mr. Atipat Ratana )
Director of Labaratory
Ref. 201'526?020100454001

Issued Date : 11 March 2024

The results felate cnly to the tems tested/calibrated o value assigned

Ackeitising the Report/Ceilicate and publiciy of the resulls swcept in lull sre prohibited unless witten permission s obtaned from the govemar of TETH,

P BLMTC.O02 Rev.d.
Head Office Office/Laboratory. Offica
36 M 3 Tambon Khiong Ha, Amphoe Kréengluarmg,  Soi 1€, Barepoo industrial Estate, Sukhurrit Road, 196 Phahomyethin Road, Chatuchal, Bangkok 10500

Changvat Fathurrihans 12120, Thalland Arrghae Muang, Changwat Samutpraban 10260, Thaland  Thaland '
Tel {66} 0 2577 9000 Tel {68) & 2323 1672-80 est. 115, 116 Tel wm,‘mjﬂum, ST
Flax. (68 0 2373 9165 Fax {64} 0 2575 B532

Fae. (661 0 2577 9000
E-erul - nrnpalistr.onth Websiteawa tistronth  E-mal - rteitistronth E-mall : sumalesgistonth

Request Mo. 25-67 / 0275 1/5 MTC. ACL. No. 358 / 67

CALIBRATION DATA
1. Noise Level
Elerment cd Cr Cu Fe Fb Mn Hi Zn

00006 | 00004 | -00003 | 00001 [ <00011 | -00005 | OGO00E | 0.0008
0,001 00017 | -D0009 | 00008 | 00001 | 00002 | Q00O | 0.0007
00006 | 0007 | -00020 | 00005 | 00005 | 00004 | Q0013 | 0.0008
Doogl | Q0018 | 00007 | 00005 | 00004 | 00803 | 00001 | 00010
00001 | 0009 [ -00014 | 0003 | 00010 | 00000 | 00002 | -0.0001
0.0011 00014 | 00017 | 00009 | -0.0008 | 00004 | 00006 | 0.0010
-0.0002 | 00015 [ -00015 | 00003 | 00002 | 00008 | 00009 | 0.0013
00006 | 00012 | -00001 | 00006 | 00008 | 00001 | -0.0002 | 00013
00008 | 00009 | 00003 | Q0003 | 00005 | D000z | 00001 | QuooT
Ahsarbance 00012 | 00011 | 00012 | Q0008 | 00003 | 0000F | 00004 | 00013
0005 | 00015 | 00019 [ 00001 | 00002 | 00000 | -O.0005 | Q0003
00005 | 00017 | 00019 [ -00007 | 00000 | -0.0007 | 00005 | 00005
<00006 | 00016 | 0.0000 | 00006 | 00001 | DODI3 | 00006 | Qo010
00003 | 00011 | 00002 | 00001 | -00007 | 00009 | 00009 | 00002
00003 | 00012 | 00011 | 00007 | -0.0003 | -0.0003 | 00010 | 0.000%
GODRd | 00018 | 00006 | -D0004 | 00006 | 00008 | 00007 | 00007
00001 | 00018 | G008 | 00013 | -00006 | 00001 | 00014 | 00006
00003 | 00017 | 00001 ( DO0DL | -00012 | 00004 | 00001 | 00002
00010 | 00018 | 00007 | 00003 | -0.0005 | 00002 | 0001 0.0003
00004 | 00019 | -DO00B | -0.0001 [ -00004 | Q0003 | 00002 | 00008
Average Absarbance | 0.000 0001 0001 0.000 0.000 0.000 0.000 G001 .

Continue 2/5
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The results ralate only to the tems tested/calibrated or value sssigned.
Advartising the ReportCertificate and publicty of the resalts swept in full s peobibited urdess witten penmission is obtaned from the governar of TISTR

FM.BLMTC002 Rev.d
Hesd Office OfficeLaboratory Dffice
35 Mu 3 Tambon Khiong Ha Amphoe hleng Lusng, Sed 1C, Banepoi Industrial Extate, Sukbumt Road, 194 Phatormputhin Roed, Chituchask, Banghok 10900,
Changwat Pathearmihani 12130, Thaland Amphoe Muarg, Changest Samutprakan 10080, Thalend  Thalard N
Ted. (g6] 0 2577 9000 T, (66} 0 2323 1672-80 ext. 115, 116 73Wmmﬂﬁﬁ 5225, 5217
Fae. [66) 0 2577 9009 Fani, (56) D 2323 9165 Fa® o P EsY
E-mal : jurrpaagtistr.on th Websitewwwitistrorth  E-mal ; micgtistrocth E-mall : sumaleagtiztrorth

A79TISTA 2-TISTR
Request No. 25-67 / 0275 2/5 MTC. ACL. Mo. 358 / 67 Request Mo, 25-67 / 0275 3/5 MTC. ACL. No. 358 / 6T
2. Precision 3. Trueness
[Eiement| Conc. Absarbance Ao, |50 %ASDY 3.1 Reading on wavelength- Cadmium{Cd) at 2288 nm.
Abs, Element | Standard Value of fn| Feading | Ermce of Ermar of Uncertainty
00069 | 0.0075 | 0.0071 | 0,0070] 0.00TA | 0.0074 | 0,007 | .0067 | 6.007 | 0008 5.15
] (e (gl gl ) (gl
cd | 0.30 [0.1008]0.1007 | 0.099% | 0.0997 | 0.1000 | 0.0%96 | 0.100B | 0.1002 | 0.1005 | 0.0999 | 0.100| 0.0005 | 0.96
sl 620 0.020 0.000 110 £ 0.005
T.70 | 02301 | 0.2306 | 0.2277 | 0.2305 | 0.2310 | 0.2295 | 0.2290 0.2293 | 0.2305 | 0.2296 | 0.230) 0.0010| D.A2
010 | 0:009% | 0.0093 | 00093 | 0,009 | 0.0094 | 0,009% | 0.0090 | 0,000 | 0.00%4 | 0.0090 | 0.00% | 0.0003 | 275 e o 0361 Qa0 G 20005
Cr | 030 | 00241 0.0236 | 0.0221 [ 00238 | 0.0231 | 0.0726 | 0.0731 | 0.0273 ] 0.0230 | 0.0231 | 0.073] 0.0006 | .75 amo7 0653 0013 185 £ 0.008
0.70 | 0.0500] 0.0500 | 0.0500 | 0.052% | 0.04%% | 0.0511 | 0.0509 | G.0512 | 0.0515 | 0.0508 | 0.051 | 0.0008| 1.63
005 |0.0061 | 0.0062 | 0.0064 | 0.0061 | 0.0065 | 0.006% | 0.0061 | 006z | 0.0064 | 0.0081 | 0.006 | 0.0003] 5.00 3.2 Reading on wavelength- Chromium (Cr) at 3579 nm.
Cu [ 030 |00419|0.0411 | 0.0902 | 0.0907 | 0.0A05 | 0.0904 | 0.0399 | 0.0AD0| 0.0399 | 0.0000 | £.0A0| 0.0008 | 1.58 Frerment | Stancand value of fv|  Reading | Eres of Frvar af [
0.70 | 0.0960| 0.0960 | 0.0960 | 0.0959 | 0.0947 | 0.0955 | 0.0952 | 0.0952 | 0,0951 | 0.0955 | 0.096 | 0.0005 | 0,08 (gl gy et (34} (g}
0,10 | 0.0096] 0.0101 | 0.0103 | 0.0100 | 0.0099 | 0.0096 | 0.0106 | 0.009% | 0.0105 | 0.0102 | 0.010| 0.0003 | 3.38 ey 108 P P s
! 4 0/ | T | A i g B -
Fe | 050 |ooaze|00a1s|00az8 | 00927 | 00azt | 00026 | 0.0815 | 0.0830 | 0.0821 | 0.0919 | 0.082 | 0.0006| 1.33 = e e 008 T oot
100 | 0.0830 | 0.0839 | 0.0897 | 0.0634 | (.0832 | 0.0B20 | 0.0835 | 0.0836 | 0.0837 | 0.0845 | 0.08% | 0.0008 | 052
0.7071 0,685 0023 118 £ 0023
0.20 | C.0078| 0.0074 | 0,0078 | 0.0078 | 0.0076 | 0.0078 | 00017 | 0.0078 | 0.0078 | 0.0077 | 0.008] 0.0001 | .71
P | 070 | 0027800273 | 00271 | 0.0267 | D.OZT0| D.0264 | 0.0274 | 0.0273| 0.0269 | 0.0269 | 0.027 | 0.0004 | 145
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
150 | 0.0551 | 0.0508 | 00552 | 00553 | 00547 | 0.0546 | 00598 | 0.0588 | 0.0569 | 0.0547 | 0055 | 0.0008 | 0.66
.05 |0.0116] 0.0107| 0.0110 00103 | 00108 | 0.0108 | 0.0112| 0.0107 | B,010% | 0.0008 | .01 0,0003 | 3.15 Etement | Standard Value of fM|  Reading | Eror of e ol Uncestalety
Min [ 030 |0.0650] 0.0699 | 0.0699 | 0.0651 | 0.0646 | 0.060 | 0.0649 | 0.0686 | 0.0640 | 0.0648 | 0.065 | 0.0003 | 0,48 gl (mg/) {mg/l) 4] {mgil)
0.0 | 0.1863] 0.1465 | 0.1459 | 0,01471 | 0.1875 | 0.1874 | 0.1987 | 0.1A73 | 0.1462 | 0.1068 | 0.147 ] 0.0008 0051 o047 0,004 758 = 0003
0,10 | 0.0095 | 0.0100| 0.00%6 | 0.0103 | 0.0102 | 0.0096 | 0.0100 | 0.0095 | 0.0097 | 0.0096 | 0010 0.0003 cu 0.303 0.296 0007 219 £ 0,008
W | 050 | 00943 0.0a33] 0.0038 | 0.0044 | 0.0430 | 0.0437 | 0.088 | 0.0937 | 0.0438 | 0.0834 | 0,004 0.0005 o108 P 005 TN oo (4
100 | 0.0812 | 0.0820 | 0.0634 | 00629 | 00818 | 0.0827 | 0.0B31 | 00835 | 0.0816| G.0B19 | 0,082 | 0.0008| 0.99 9
.05 | 00374 G0377| 0.0373| 0.0577 | 00574 | 0.0377 | 0.0373 | 0.0371 | 0.0371 | 0.0574 | 0.037] 0.0002 | 0.61 y(
zn | 030 |01565| 01993 | 01975 | 01992 0,1979 | 0.1988 | 0.1995 | 01985 | 0.1974 | 62004 | 0199 [G000R [ 047 |
00 | 00027 | oa03l | 06019 | 0.6021 [ 00023 | 03981 | 0.6042 | 04025 | 0.3993 | 0.3907 | 0402 | 0.001% | 048 T
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Request No. 25-67 / 0275 4/5 MTC. ACL. No. 358 / 67

3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

Flemaent | Standard Value of BM|  Beading | Eror of Ermor of Uncertainty
(mesl) {mg/) {mg/ly (9} (vl
0100 0104 0.005 4.60 +0.014
Fe (500 0,487 -G8 155 + 0016
1006 0968 0038 a7 + 0029
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading | Ervor of Error of L
img/1h {mg/A} {rg) %) (mazA)
0201 o202 o.on1 0,34 + 001
Fb 0704 Ty o012 L73 + 0u030
1513 1459 0054 357 + 0.061
3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,
Element | Standard Vatoe of AM|  Reading Error of Emor of Uncertainty
me) {medl {rrgA) (56 {mgd)
0.0505 0.050 0,000 083 + 0005
Mni 0.3031 0.306 0.003 112 + 0007
07023 BrE:) -0:004 062 + 0014 Ws

?Y

Continue 5/5
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Advertising the Repot/Cenii

Request Mo. 25-67 / 0275 5/5 MTC. ACL. No., 358 / 67
3.7 Reading on wavelength- Nickel (Ni} at 2320 nm.
Element | Standard Value of AM| Reading | Emor of M Enor af Uncertainty
(mel (g} {rrg) (5] {mat)
101 0,098 0.003 250 +0.013
Hl 0508 0502 0006 116 +0.018
1012 0562 D051 502 + 0,032
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
[Fiement | Standard Value of FM]  Reading | Error of Ermor of M Uncertainh
[rrig) el {ma) %) {mg}
0.050 008 -0.005 539 + 0013
In 0303 032 0021 7.0 +0.013
0707 0475 .03z 152 + 0.019

Remack : The reported uncestainty s an expanded uncertainty caloulated using a coverage factor of 2 (k= 2)
which gives a level of confidence of approsimately 35%

Collbrated by ....... Atipal noproved by . W=D~
: op
(Mr. Atipat Ratana) (Miss Suladda Deawtong)

Director of Analytical Chemistry Laboratory
Issued Date : 11 March 2024

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

FMALMTCO0Z Rev.d
DOffice/Laboratory Office
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Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agllent Preventive Malntenance provides factory recommended service for your analytical
Instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Mainenance provides what you need to reduce unplanned dewntime
and keep your systems operating at their peak performance,

This checklist is used as a guide for completing the preventive maintenance tasks, A signed copy
of this checklist s pravided for your records.
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Feorm Irsight 38 Outrame:

Introduction

Customer Information

+ Custormers should provide all necessary operating supplies upon request of the engineer.

» Acustomer representative should be available to the enginear while performing the preventive
maintenance procedures. Custormers are responsible for regular maintenance and are
encouraged 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
senvice

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

s Forcustomers using HF applications, the instrumant should be returned to its standard
sample introduction system.

Rewision A0, lssued 31 January 2322
Daocument Number: GB014-80075
@ Agilent Techralogies, Inc. 2022
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CréssLab

From lesight 12 Outeome

Agilent 5100, 51710 Preventive Maintenance Checklist

Important Customer Web Links

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

» Toaccess the Agilent Resource Center web page, visit https:/fwww egllent comy/en-
us/agilentresources. The following information topics are available:

*  Sample Prep and Containment
+  Chemical Standards

= Analysis

«  Bervice and Support

«  Application Workflows
+ The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find In-depth documents and videos relevant to Agilent
technaologies. Visit https.//community. agllent.com/welcome

» Videos about specific preparation requirements for your instrument can be found by
searching the Agilent YouTube channel at littps:/fwww youtube corm/user/agilent

« Need to place a service call? Fiexinle Repalr Dptions | Agilent

Revison: A 02, (ssued: 21 January 2022 Y 3
Document Nurber: G807 450075 Pagesd af L
& Aglern Technolgies, Inc. 2072
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From Imsght 1o Oucame:

Agllent 5100, 5110 Preventove Maintenance Checkist

Instrument Maintenance

System Information

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

Instrument System Name and 1D BN0 NDN RCP-0FD

Instrument System Site and Location
J

Unided ﬂ\n;}\\aﬁ\ pad E-ao\neef'\m3 Com sulrewt

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

1 G wogn ¥4 W03 500

2

3

4

5

f

e

a

.

ICP-DES Configuration Table Circle the type or write in the type if other
Mebulizer Type Seasprayﬂwal | Other

Spray Chamber Cyclonic Single Pass (Eycknia Doubke Pasdy Crher
Tatch Radial @l Other

Tatch Type One Figce (Semi Demountable)| Fully Dermauntatle | Other
injsctor Diameter 2.4mm @ TAmm | Q.8 | Other

Injector Material _..Eerami: | Other

Revigian A.02, fesued 21 January 2022 = 4 A—
Dozument Murmber GAOT4-90075 PageLaf L
© Aglent Technologies, Inc. 2022
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Agilant 5100, 5110 Preventive Maintenancs Checklist

CrossLab

Fram inssght 1o uizome

Service Engineer's Responsibilities

Revision ALZ, lsaued: 21 Jaruary 202
Dacument Nurmer: G3114-90075 pagetk ot M
@ Agikent Technalagies, inc. 2022

Agllent 5100, 5170 Preventive Maintenance Checklist

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

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

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

Complete the Preventive Maintenance services in the mast logical order refevant to the
individual system service in the order of the tasks listed.

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

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

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

enaslumugy

CrossLab

From Insght to Dussome

Preparation

@A
l
el
]
@
d
l
O
ul

Discuss any specific issues with the customes before starting.

Review the instrurment logbook for recorded problerms and comments.

Save instrument cantrol settings before starting the procedure.

Perform a general inspection of the system for cleanlingss.

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

Check system for required instaliation of components and implementation of Service Notes
Check for required firmware/software updates and verify with customers if they would like
them installed.

For HF application systems, if standard sample introduction system was nat installed, ask the
customer to install it 1%

Agk the customer 1o remove any samples from the ICP-0ES sample introduction ares, auto
sampler or around the ICP-OES,

Revigion: ADZ, tssued: 21 January 2022 ", " -
Document luriver: GBI 490075 AL ":::' = Agllent
@ agllent Technalogien, Ine 7022 - H .,
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Frem Iesighe 1o Detenime

Preventive Maintenance Procedures

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

Clean and inspect ICP-OES system

Iﬂ/ Look for any obvious external damage or problermns
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage

A Performa genaral internal Inspection of the system for excessive dust accumulation, clean if
necessary

Inspect sample introduction compenerts and record any required maintenance in the Service
Engineer Commaents and notify the customer as the reguired actions required,

= Record the instrurment aperating conditions in the ICP-0ES Status Results Table
Replace the polychromator purge filter,
Replace the radial pre-optics window
Replace the axial pre-pptics window for SWDY-and YDV instruments,

Check exhaust flow for the corect positive extraction at the exhaust duct to insure they meet
minimum specifications,

=

IZf Replace air inlet dust filter

O Replace high capacity alr inlet dust filter element if instalied. ¥
¥ Remove and clean instrument water inlet filter

Agilent Water Recirculator

1 Service not applicable

Drain cooling 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 caofing fluid,

Clean the cooling system Air filter and the condenser,

Ravigom AL Issued: 11 January 2122 -
Deeurent Mumber G3D14-90075 Prge Lol 15
@ Aglert Technologies. ine. 2022 . .
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From Insght to Quscams.

ICP-OES adjustment

Pl Check position of Zn peak, adjust if required,

Bl check Argon Ratio, adjust to specified value if required.
Perform Detector Calibration,

i Perform Instrument Calibration

Record Post-PM instrument performance

& Run Instrument Performance test,
&' Record results in Instrument Performance Test Results Table - Post PM
# For systemns using ICP Expert version 7.3 and above, run the following Instrument tests

& Subsystern Communications Test
Alr Flow
Water Flow

RF Generator
Camera Test

o
&
@ GasFlows
@
ul
rf

Optics Test
@ Nebulizer Test

& Record the result in the Instrument Test Results Table

Revigion ADD, lssued: 21 January 2022 * M
Docurnent Number GEI14.80075 Pageﬁor}.“' a2 Agllent

& Aghent Technakieies, Ind. 2022
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From msight m Dutzome

SPS 3 Auto Sampler

7 service not applicable

Power cycle the autosampler and verify successful initialization
Inspect X and Z axis belts for wear. Replace is necessary,
Clean ¥ and Z axis slide shafts

Using custormer's racks and the Agilent software move the sample probe to the 4 cutermost
corners and rinse port, ensure that the probe is approximately centered in the vial

|t e il

SPS 4 Auto sampler

Iﬁ Service not applicable

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

Clean the aute sampler cover panels, if cover kit s installed, with domestic window cleaner.
Check the X-axis and Z-axis drive belts for cracks, splits, demaged teeth, sxcessive

fraying, coler changes or degradation from fumes.

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

Pump Tubing Replacement. Replace penstaltic pump tubing. Replace all wbing that goes
fram the ringe station to the purnp and from the purnp to the waste/rinse bottles

Test using custormer's tray and move the sample probe Lo 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,

O o o oo

AVS 4, 6, 7 Advanced Valve System

E{ Service not applicable

[ Replace valve rotor seal

O Check fittings for signs of leaks

O Check tubing including autosampler tubing for kinks or excessive wear
O3 Check high flow purmp for signs of leaks

Bgviman AL tssued 21 January 2022
Docurent Nurder GBD14-30075 Page Sof T
@ Agilent Technolagies, Inc. 1022
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Froam Irsighe 2 Dheroma

Restore Instrument

O For HF applications, ask the eustomer to reinstall thelr sample intreduction system, wif
o Leave systern in an idle state- on and purging.

Guldance: If the PM service is performed prior to a qualification service, then use the
qualification procedure a5 a guide for final instrurnent set up and checkoul,

Service Review

@ attach available reports/printouts of all tests to this docurmnentation.

& Record the Preventive Maintenance service activity in the customer's records/logbook.

& Record the PM event in the Smart Alerts logbaok, if applicable,

Fj Update/reset instrument maintenance counters as appropriate.

#] Affix the PM sticker 1o the system or instrument logbook based on the customer's reguest.

o Complete the Service Engineer Comments section if there are additional comments

ﬂ Fieview this service, parts replaced, and test results obtained with the customer.

& 1 the instrumertt firmware was updated, record the details of the change in the E_‘.ervice
Engineer's Comments box. Systems in a compliant snvironment mey nead additional
docurmentation,

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

Resion: ALZ, I5aued 21 Janusry 2022 0,
Decument Mumber: GBI1A-L007E Paga vof =
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Feom Irsighe to Dsiooma

Test Results
I t Perfi Test Results Table
Mete: These measurements do not form part of any specification and are for reference only.
Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axlal*
En 2387 N SRES 1900, % 197 5 4104, 5 tacs, 4
Mn 257610 nm ERER B4 0 14571 V3043 % I e
41396,152 nm SBR 4.1 B a3 vy
K 766491 nm SER g% 9.0 4.5 £%.3

* Axial result is not applicable for GBOT6AA, GBOT244 Radial View instruments.

Instrument Test Results Table
Mote: The Instrurnent Test results are for systems using ICP Expert version 7.3 and above only.
Instrument Test Result
Subsystem Communications Test ?3 a5
Air Flow ?B 55
Water Flow Fass
Gas Fiows P 55
RF Generator T 55
3
Gomera Test Bass
Optics Test ?935
Nebulizer test (355
Ravision: A2, is6ued: 21 Jaruany 2022 Cegeg -
Document Nurriber: GRI14-90075 paga Lot 1% ---f':---- Agden'
© agilent Technalages, Inc. 2022 Rl et
la
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From lesight 1 Ouoome
Consumed PM Parts
Product or Model#  Quantity
Part Description Part Number vh d
i i GIOICA GBOT1A
Axial Pre-Optic Window GAIC-6E0T4 G0 AAIGED BA il
Radial Pre-Optic Window GA0-66015 All 1
h Agilent Watar
Agilent Cood Clear Coolant Fhus 57990037 Reairoultor -
Hurge Gas Filter GA010-60136 All b
Arinlet filles GA000-6E002 All A
High Capacity Alr Fifter GA00-60189 Cptienal -
Ratar seal for &7 port valve for AVSEST G8434-60002 GR434A/CE4TE -
Rotor seal for 4 part valve for AVS4 G8493-60002 Ga493a =
S]!Imnse solution 1o finse station 2. 5mm id x GA40-B0722 spsa -
Barb connector 2.5mm-1.5mm 1D GaMno-a0z4 SPs4 =
PV waste wbingSmmod » Smm id, 2m - GE410-80722 SPE4 =]
Additional Parts may be required from engineer's stock:
¥ auis drive belt 5410047500 SPE3 =
2 exis drive best 5410047400 BPs3 -
Penistaltic pomp tubing. PYC SolvaFlex, 3 3710049000 spg4

bridged,

Consumed Parts Reference

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

& section Not Applicable

Product or Modal# Quantity

Part Description Part Number where used consumed
Revigion A D2 issued 21 Jaruary 2022 I
Document Number: GEI7 450075 pagelhar i
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ICP-DES Status Results Table

CréssLab

Frein lesight to Dutzoma

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

Measurement Standby Mode Plasma On

Mains Voltage 234 4% VAD 27¢ %3 \ WAL
Mains Curent 0. 0%) A 0405 A
Instrument Temperature 17 o 215 g
RF Air Flow {sensor speed) 2T ] Hz e Hz
Plasma Exhaust Temperature Mo measurement 3% et
‘Water Flow Cacillator Mo measurement nod4 Limin
Water Flow Detecior [N Limin o8 Limin
‘Water nkst Tempesature AL C 183 T
Palychromator Temperature L5 5 e 350 ‘C
CCD Temgerature A ‘¢ -3 % ‘C
Thermal Stabilizer 150 ‘ 35.0 ‘o
Argon Supply Pressure GA%. 7 kPa % 1. 55 kPa
Purge Gas Supply Pressire*1 T kFa Gaz KFa
Dption Gas Supply Pressure*] - kPa - kPa
Nebulizer Flow o measurement 0.3 Lirmin
Nebulizer Back Pressure No measurement 2%, &3 kPa
Plasma Gas Flow No measurement "y Lirmn
Auiliary Sas Flow Mo mezsurement 4 00 Lfmin
RF Powar No measurement 12043 W
RF Supply Current Mo measuremant q.%5% A
RF Supply Voltage Mo measurement Fo4 &} v

*1 if option installed

Revigion A D2, issued. 21 January 2022
Document Nimber: GEG14-90075
© Aglent Teshnalogies ine. 2012
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Faom Insight 10 Quacoms

iterns of interest for the customer, please write in this box.

If there are any specific points you wish to note as part of performing the installation or other

Service Verification
Service Raguest Number: Diate Sarvics Completed
VYRR 04 oy 2024

Seryice Enginesr Mame:
Ravinaleotn )
Service Enginesr Sigrature:
Kavugeoon S
Total number of pages in this document:
é

Reision: A 02, Issued: 21 Jaruary 2022 T
Dacument Number GBO 480075 Da@-&al’_
® Agilert Tashnologes, Inc. 2022

Cuszomer Mame:
Hthm Gnl&Oﬁ%
Cusiomer Signature
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Report Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version

Firmware Version

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A

MY 18030001

7.3.1.9507

3442

Tested By Pre Test_PM_Kanyakorn S.

Test Completed On 11/4/2024 9:19:10 AM

Result Summary

Subsystem Communications Test Skipped

Air Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped

Advanced Valve System Test Skipped

Resolution Test Pass

Sensitivity Test Fail

Precision Test Pass

Page 1 0of 4
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lenaslumuRy
Sensitivity Test Fail
Radial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 246.0 SRBR 104.1 793.0 50.8
Se (196.026 nm) 2410 SRBR 87.6 862.0 79.7
Zn (213.857 nm) 21421.0 SRBR 1500.8 41823.3 749.0
Pb (220.353 nm) 246.0 SRBR 170.7 2432.0 174.9
Mn (257.610 nm) 23518.0 SRBR 3915.0 264700.2 4420.0
Al (396.152 nm) 234 SBR 77 484546 5563.2
Ba (493.408 nm) 234.0 SBR 45.9 1966719.7  41903.8
K (766.491 nm) 218 SBR 57 99038.2 14687.7
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 126.5 1498.8 119.0
Se (196.026 nm) 2159.0 SRBR 112.0 1773.6 197.8
Zn (206.200 nm) 22340 SRBR 466.0 6784.2 199.7
Zn (213.857 nm) 21743.0 SRBR 2217.4 95597.6 1789.7
Cd (214.439 nm) 24227.0 SRBR 1919.3 68724.6 1236.4
Pb (220.353 nm) 2320.0 SRBR 3326 7929.5 499.0
Mn (257.610 nm) 2 10625.0 SRBR 7492.2 991238.3 16911.7
Cr (267.716 nm) 21048.0 SRBR 22546 129706.6 3150.9
Cu (324.754 nm) 219.0 SBR 26.9 290746.3 10407.5
Al (396.152 nm) 26.0 SBR 10.7 211329.2 18005.0
Ba (493.408 nm) 260.0 SBR 493 6956460.4  138336.9
K (766.491 nm) 224.0 SBR 28.1 1395190.2  47996.2
Page 3 of 4
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Resolution Test Pass
Element Wavelength Specification ~ Width
N (174.213 nm) <9.40 6.98
As (188.980 nm) £8.20 6.17
C (193.027 nm) < 11.50 8.30
Mo (202.032 nm) <8.20 6.38
Cr (206.158 nm) <13.40 8.98
2Zn (213.857 nm) <870 6.60
Pb (220.353 nm) <9550 7.09
Co (228.615 nm) <17.20 11.67
Ba (230.424 nm) <9.40 7.20
Mn (257.610 nm) <13.30 9.43
Mn (260.568 nm) <£20.30 14.11
Cr(267.716 nm) <11.00 8.04
Cu (324.754 nm) <25.00 18.97
Cu (327.395 nm) <14.20 11.23
Sr (338.071 nm) $33.50 24.30
Ba (455.403 nm) <44.00 33.47
Sr (460.733 nm) < 36.00 17.23
Ba (493.408 nm) <36.00 25.37
Ba (614.171 nm) £42.00 25.54
Ar (675.283 nm) £74.00 56.51
K (766.491 nm) <80.00 65.86
Page 2 of 4
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Precision Test Pass —I
Radial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <260 0.73
Se (196.026 nm) <260 0.95
2Zn (213.857 nm) <150 0.31
Pb (220.353 nm) <260 0.73
Mn (257.610 nm) <150 0.39
Al (396.152 nm) <150 0.39
Ba (493.408 nm) <150 0.87
K (766.491 nm) <150 0.32
Axial
Element Wavelength Specification  Measured
Value % RSD
As (188.980 nm) <150 1.21
Se (196.026 nm) <150 0.84
Zn (206.200 nm) <150 0.56
Zn (213.857 nm) <150 0.96
Cd (214.439 nm) <150 0.26
Pb (220.353 nm) <150 0.51
Mn (257.610 nm) <150 0.97
Cr (267.716 nm) <150 0.22
Cu (324.754 nm) <150 0.24
Al (396.152 nm) <150 0.33
Ba (493.408 nm) <150 0.40
K (766.491 nm) <150 0.65

Page 4 of 4
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Report Summary Resolution Test Pass
Instrument Model Agilent 5100/5110 VDV ICP-OES Element Wavelength  Specification  Width
Instrument ID GB011A/GB015A N (174.243 nm) £9.40 6.97
Instrument Serial Number MY 18030001 As (188.280 nm) <8.20 6.14
S 7.3.1.9507 C (193.027 nm) <1150 8.33
3442 £8.20 6.33
Tested By Post Test_PM_Kanyakorn S. <1340 .06
Zn (213.657 rim) <870 6.70
Test Gompleted On 117412024 11:07:24 AM Pb (220.353 nm) <950 7.03
Result Summary Co (228.615 nm) <17.20 1.72
Ba (230.424 nm) £9.40 7.32
Subsystem Communications Test Pass Mn (257.610 nm) <13.30 9.44
Air Flow Test Skipped Mn (260.568 nm) <20.30 14.21
Water Fiow Test Skipped Cr (267.716 nm) <11.00 7.94
Gé; Fiowe Skipped Cu (324.754 nm) £25.00 18.99
R‘E'&;r;grgl%’:’fgst ) Cu (327.395 nm) <14.20 11.27
et Skipped Sr (338.071 nm) <33.50 24.40
Camera Test Skipped Ba (455.403 nm) <44.00 33.50
Optics Test Pass Sr (460.733 nm) <36.00 17.31
Advanced Valve System Test Skipped 2: gfi‘:gf ::; z i‘:gg 2::'2
Resolution Test Pass Ar (675.283 nm) $74.00 56.15
Sensitivity Test Fail K (766.491 nm) <80.00 65.56
Precision Test Pass
Subsystermn Communications Test Pass
Optics Test Pass
Radial Axial
Intensity 3184054 3177175
Wavelength  737.212 737.212
Page 10of 4 Page2of4
' 1]
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5
oy Test Fail Precision Yest Pass
Radial Radial
Element Wavelength Specification Method  Ratio Standard Blank Element V lenath ot A
As (188.980 nm) >46.0 SRBR 1306 977.1 50.4 rs (188.980 ) <250 ;/a;:‘e % RSD
Se (196.026 nm) 2410 SRBR  106.0 958.7 70.2 Se (196.026 rm) <30 06
Zn (213.857 nm) 214210 SRBR 412438 44037.7 113.4 70 @13.657 o) <150 02
Pb (220.353 nm) 246.0 SRBR 2072 2554.7 136.2 b (220,353 nm) <260 057
Mn (257.610 nm) 23518.0 SRBR  13017.8 2718466  434.7 M (257610 nm) <150 0a7
Al(396,152 nm) 234 SBR 9.7 50615.5 4717.0 -
Ba (493.408 nm) 2340 SBR 133.7 2069203.0 153593 ::?f:;j;"::) z :Z zzz
K (766.491 nm) 218 SBR 4.8 100199.5 172355 Y (765491 ) 150 ot
Axial .
Element Wavelength Specification Method  Ratio Standard Blank el _ o
As (188.980 nm) 22080 SRBR 1749 1566.7 730 Element gth e RSD
Se (196.026 nm) >159.0 SRBR  167.0 1863.4 110.2 As (188.980 nm) <150 0.81
Zn (208.200 nm) 2234.0 SRBR 7409 6836.0 83.1 <150 0.65 .
Zn (213.857 nm) 21743.0 SRBR 6965.9 101568.1 211.7 Zn (206230 r) <150 079
Cd (214.439 nm) 24227.0 SRBR  5781.0 72852.9 158.1 Zn (213.857 nm) <150 0.81
Pb (220.353 nm} 2320.0 SRBR  501.0 8464.3 267.7 Cd (214.439 nm) <150 0.35
Mn (257.610 nm) > 10625.0 SRBR 311216 1006637.8  1044.0 Pb (220.353 nm) <150 0.33
Cr (267.716 nm) >1048.0 SRBR 44248 132202.9 880.8 Mn (257.610 nm) <150 1.02
Cu (324.754 nm) 219.0 SBR 68.7 302907.8 43456 Cr (267.716 nm) <150 0.32
Al (396.152 nm) 26.0 SBR 211 2187710  9892.3 Cu (324.754 nm) <150 0.51
Ba (493.408 nm) 260.0 SBR 250.6 7137380.9  28367.3 Al (39§»15% nm) <150 0.37
K (766.491 nm) 224.0 SBR 45.3 1435050.6  31025.0 Ba (493.408 nm) <1.50 0.68
K (766.491 nm) <150 0.74
Page 3 of 4
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Report Summary
Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A

MY 18030001

7.3.1.9507

3442

Post Test_PM_Kanyakorn S.
11/412024 11:30:15 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

15.00 19.00
Water Flow Test Pass

RF Water Flow(L/min) \

(L/min)
1.30 0.81

Camera Water Flow

Water Inlet Temperature
(°C)

20.55

|

Page 1 0of 2
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Report Summary

Instrument Model
I
instrument Serial Number

ument ID

Software Version
Firmware Version
Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/G8015A

MY 18030001

7.3.1.9507

3442

change mirror

11/6/2024 10:35:26 AM

lenaslumuRy

Subsystem Communications Test Skipped
Aif Flow Test Skipped

Water Flow Test Skipped

Gas Flows Test Skipped

RF Generator Test Skipped

Camera Test Skipped

Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

|
Page 10of 4

Gas Flows Test

Pass

Nebulizer Actual Flow  Back Auxiliary Actual Flow  Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 154.65 2.00 2.00 110.92
Makeup Actual Flow Back Plasma Actual Flow Back
Target Flow Pressure Target Flow Pressure
2.00 2.00 115.38 18.00 17.97 21.48
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply V) 128.554
RF Oscillator Test Passed
RF Oscillator Frequency 25.834
(MHz)
Work Coil Current (A) 44.660
RF Power Supply Current (A) 1.999
Camera Test Pass
Integration Time  Standard Deviation Status
)
Electronic Offset Test 1000 5.228 Passed
Dark Current Test 6000 1.168 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed
Page 2 of 2
la
Resolution Test Pass
Element Wavelength Specification ~ Width
N (174.213 nm) <9.40 6.79
As (188.980 nm) <8.20 5.80
C (193.027 nm) <11.50 8.15
Mo (202.032 nm) <8.20 5.90
Cr (206.158 nm) <13.40 8.85
Zn {213.857 nm) <870 6.77
Pb (220.253 nm) <9.50 6.61
Co (228.615 nm) <17.20 11.79
Ba (230.424 nm) <9.40 7.25
Mn (257.610 nm) <13.30 9.47
Mn (260.568 nm) <20.30 14.50
Cr (267.716 nm) <11.00 7.91
Cu (324.754 nm) <25.00 18.72
Cu (327.395 nm) <14.20 11.09
Sr (338.071 nm) <3350 25.39
Ba (455.403 nm) <44.00 33.09
Sr (460.783 nm) <36.00 18.54
Ba (493.408 nm) <36.00 25.74
Ba (614.171 nm) <42.00 25.23
Ar (675.283 nm) $74.00 58.92
K (766.491 nm) <80.00 63.16
Page 2 of 4
la




— Precision Test Pass
Sensitivity Test Pass
. Radial
Radial
! ) Element Wavelength Specification  Measured
Element Wavelength  Specification  Method ~ Ratio Standard Blank Value % RSD
As (188.980 nm) 246.0 SRBR 1105 868.9 54.3 As (188.980 nm) <260 1.56
Se (196.026 nm) 2410 SRBR  88.3 934.7 91.3 Se (196.026 nm) $260 1.16
Zn (213.857 nm) >1421.0 SRBR 35354 44017.7 153.9 Zn (213.857 nm) =150 0.50
Pb (220.353 nm) 246.0 SRBR 1845 24923 159.8 Pb (220.353 nm) <260 0.74
Mn (257.610 nm) >3518.0 SRBR  11099.6 2495953 5036 Mn (257.610 nm) =150 063
Al (396.152 nm) 234 SBR 8.7 50274.4 5172.0 Al (396.152 nm) <150 0.54
Ba (493.408 nm) 2340 SBR 1245 1903164.1  15166.0 Ba (493.408 nm) <150 078
K (766.491 nm) 218 SBR 6.9 1100414 13991.2 K (766.491 nm) =150 0.44
Axial Axial
Element Wavelength  Specification  Method  Ratio Standard  Blank Element Wavelength  Specification veIaSUl;f% -
alue
As (188.980 nm) 2208.0 SRBR 2533 3744.3 196.3 As (188.980 nm) <150 0.82
Se (196.026 nm) 2159.0 SRBR  206.7 4199.7 347.2 Se (196.026 nm) <150 0.82
Zn (206.200 nm) 2234.0 SRBR 9230 12282.3 172.1 Zn (206.200 nm) <150 0.35
Zn (213.857 nm) 21743.0 SRBR  6398.3 1575515 601.7 Zn (213.857 nm) <150 0.34
Cd (214.439 nm) 24227.0 SRBR  5069.2 99873.7 385.2 Cd (214.439 nm) <150 0.44
Pb (220.353 nm) 23200 SRBR  389.0 10641.1 658.6 Pb (220.353 nm) <150 0.48
Mn (257.610 nm) 210625.0 SRBR 211904 985528.7 21536 Mn (257.610 nm) <150 0.83
Cr (267.716 nm) 21048.0 SRBR  3054.1 1317976 18115 Cr (267.716 nm) <150 0.53
Cu (324.754 nm) 219.0 SBR 36.3 3014014  8082.9 Cu (324.754 nm) <150 0.69
Al (396.152 nm) 26.0 SBR 10.8 228359.5 192805 Al (396.152 nm) <150 0.56
Ba (493.408 nm) 260.0 SBR 106.5 6460421.5  60122.8 Ba (493.408 nm) <150 129
K (766.491 nm) 224.0 SBR 30.2 16398406  52562.1 K (766.491 nm) <150 0.74
b 3of4 Page4of4
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250 et BBl
TEL0-2717-3000-29 FAX.0-3715-0484 CALIBRATICN 3008 Equipment : bt Cert. No.: 24TMB4T
Condition As-Received :  LUsed ltem Page: 2of 3
Reference : 2404-D0030C-6
Procedure Used :- \ =
ifi i i Cert. No.: 24TMB4T G were using P CP-OTO2 based on TLAS G-20 according fo direct
Cenlflcatﬂ Of cahbratlon Page: 1af3 measurament method with Data which with T Dstactor { RTD ).
The temperature scale used was based on 1T5-80.
Condition of this result of calibration
1. Reference standard instrument:-
Equipment : Incubatar Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acguisition MY45023652  23LM122 TRA 26 Jul 2024
Manufacturer: Bl 2. This cartificate is valid only to the item calibrated on date and place of calibration.
3. This is le fo the System af Unit,
Model : KR 400 ER Remark : TPA : Technalogy Promation Association ( Thailand - Japan )
Result of Calibration :- (") Without Adjustment
Serial No. ; 20200000015535 Function of UUC* : Temperature Source
Fresh alr setting : Close Environment during calibration
1D No. : UAE MIC 018/2564 Beginning | Finished
Temp. | °C ) 24 24
Submitted by : United Analyst and Enginesring Consultant Co.,Ltd. f REL Humid. { % ) 54 57
3 Soi Udomsuk 41, Sukhumvit Road, 2 4 AT Supply | Volt | 221 223
Bangechak, Phrakhanong, 1 1
3 A 8
Bangkok 10260 1 o enitan Ref. Str:I
Location : Microbiology Laboratory (302) ? ID No.:
H § | iz 8 =71 20-1BRTD-01
Recelved Order : 01 April 2024 T = 2 20-16RTD-02
Calibration Date : 01 April 2024 WE e LEHE B 3 20-16RTD-03
Ambient Temperature : {28 +10) 55 = e b 4 23+16RTD-04
Relative Humidity : (50£30) % W 8 | 2216RTD-05 |
- [ 20-16RTD-06
Calibrated by : Man Patianssondnalnoon 7 | 20-1BRTD-07 |
; T 8 22-16RTD-08
= Probe Installation Details : Dimension of Chambaer ; it} 271BRTD-08
Approved by : £ a= 10 cm D= 048 m
Approved Signatory b= 10 om W= 065 m
() Ponpan Paipim c= 0 cm H= 1.2 m
W) Suwit Imjsi Capacity= 037
() Kunehit Prompeat
Issue Date : 7 April 2024
The are fora probability of appr 95%
full, mxcept with the prioe writien
"""I'S'm;:‘"““mm'f' than in full, meep mﬂumué“m
laimu
'
Lanm's‘lumuqu BN AN



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

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250 i oo e
TEL.0-2717-3000-29 FAX.0-2715-5484 CALBRATION 058
Equipment : Incubator Cert. No.: 24TME4T
Condition As-Received ; Used item Page: 3of3
Reference : 2404-00030C-6
Result of Calibration :- { ") Without Adjustment
Function of UUC* Temperaturs Source Certificate of Calibration Car e, oTins
Frash air satting : Clase Pags: 10f3
Calibration | UUC* uuct T I: Overall
Point Satting stability uniformity  |Variation| Factor
1G] ¢yl {cy [£°C) [*C) (*C}) k Equipment : Incubator
3540 35.0 350 0.035 0.18 022 2
Talibration ) o Manufacturer : Marmnmert
Point Paosition
(c) 1] 2 | 3 [ & | 5 [ 8 | 7 | & Jewety] (sc) Modet: 7250
350 | 35000 | 35022 | 34.841 [ 34,851 | 35027 | 35011 | 55.023 | 36.028 | 35007 | 0.0 ki s e
Average* : The average of 30 vatues In each position,
Temperature stability : One-half of the greatest maxi of d temy at any one sensor. 1D No. ¢ UAE MIC.032/2558
1 The { i of 0 at any sansors and the measured
temperatura at the reference location which are observed at the same time or at as close an observation time as Submitted by United Analyst and Engineering Consuttant Co. Ltd.
possible to 1he temp pattern or hamogeneity within tha chamber under steady-state conditions. 3 Soi Udomeuk 41, Sukhumyit Road,
Overall Variation : The D of the maximum and mini d ot o, Bangehak, Phrakhanong,
UUC* : Unit Under Calibration Bangkak 10260
Naote : The reported uncertainty of measurement was included stability and axcluded uniformity . ineling Micrablology Laberatory (302)
The reported uncartainty of measurement was based on a standard uncertainty multiplisd by a coverage
factor k, p q a level of of app 95 %, Received Order : 01 Aprl 2024
Calibration Date : 02 - 03 April 2024
-olo- Ambient Temperature : (26210)°%
Relative Humidity : (60+30) %
Calibrated by : Man Pattanapangpaiboon

Sl

Approved Signatory

Approved by :

{ ) Ponpan Paipim
(/) Suwit imjal
| ) Kunchit Promprat

Issue Date : 7 April 2024

The Uncartainties are for a confidance probability of approximately 95%

This certificate msay not be reproduced othar than i full, excopt with the prior written
Agpraval of the head of Corporale Services 3 : Eguipment Calibeation and Teating Services.

wenenslumuny wenanslamuny

Equipment ; Incubator Cert. No.: 24TMESD Equipment : Incubator Cort. No.: Z4TMESD
Condition As-Received :  Used ltem Page: 20of3 Condition As-Received : Usad Item Page: 3of 3
Reference : 2404-000300-2 Reference : 2404-00030C-2
Procedure Used :- Result of Calibration :- {* ) Without Adjustment

Calibration were canc d using ion procadure CP-OTO2 based on TLAS G-20 according to direct Function of UUC" : Tamparature Source
measurement method with Data isition which with R Temp Datector { RTD . Frash air setting : Close

Tha temperature scale used was based on ITS-80. Calibration| UUG* | UUC* T Overall
Condition of this result of calibration Point | Setting |Reading|  stability ty et
1. Reference standard Instrument:- {*C}) (°C) | (*C) {x°€) {('c} {"c) k

fainirment SerialNo,  Gert No, Traceable Due Date 260 | 250 | 250 0.063 0.78 13 2

1) Data Acquisition MY49023832 23LM122 TPA 26 Jul 2024 ET) 36.0 36.0 044 057 083 2
2. This certificate is valid anly to the item calibrated on date and place of calibration.
3. This carification Is 1o the Ir ional System of Unit Calbl_'amm Measured Temperature | °C | p

Remark : TPA : Technology Promaotion Association | Thailand - Japan ) Paint Position
Result of Calibration :- (") Without Adjustmant {°C) 1 2 3 4 5 ] T - 9 {ref.) {+°C)
Functionof ULIC":  Temipecative Sodros 250 | 25586 | 25.310 | 26.430 | 25412 | 24.547 | 24.332 | 24,313 | 24.414 | 24875 |  0.30
Fresh air setting : Close Environment during calibration 36.0 35.843 | 35.965 | 35618 | 35.701 | 36239 | 36.260 | 36.343 | 36.357 | 36.063 0.31

_ Beginning | Finished Average" : The average of 30 values in each posdion
Temp. [ "C } 25 25 Temperature stability : One-hall of the greatest of P at any one sensor,
.{ REL Humid, | % } 57 54 1 The of F ires at any sensors and the measured
2 .. AC Supply [ Volt ) 221 222 temperature at the refarence location which are observed at the same time or at as close an observation time as
(-] o possible to determine the P pattem or within the chamber under steady-state conditions.
b v Overall Variation : The Di of the maximum and meni ohaut i

uuc* @ Unit Under Callbration
Mote © The reparted uncertainty of measurement was included stability and excluded uniformity .

7
H S o 2 The reported uncertainty of measurement was based on a standard Inty multiphied by a
e _ 3 | 16-18RTD-03 factor k, providing a level of of 95 %,
—= 4 19-16RTD-04
w 5 J2-1BRTD-0S -olo-

] 19-16RTD-06

- ETAERTO-A

Prabe Installation Details : Dimsneion of Chambar ; 8 18-16RTD-08

a= 50 em Hn iy 9 (ref) | 18-16RTD-08
b= 50 em W= Rk
o= 50 om He= oD m
Capacity = 028 m*

wenanslumuny wenanslaimuny



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION 480 TESTING SERVICES
SR PATTANAKARN ROAD S8 18, MG BANGKOK 10250

THL 02

NLEIARNE

RECTALTE T
0 FAX IR

Cert. No.: 24TM28

Certificate of Calibration Po: Vot
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. @ L416.0606
1D Ne. : UAE MIC.002/2560
Submitted by : United Analyst and Enginesring Consultant Co, Lid.

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

Bangkok 10260

Location : Microblclogy Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : [26210)C
Relative Humidity : [50+30)%
Calibrated by : Krisda Malee
Approved by : e W‘i/ L

Approved Signatory
() Pomthippa Tameyakul
{ v Unnopphol Harachai
[ ) Suwit Ienjai
Issue Date : 16 February 2024

The Uncertainties are for a confidence probability of approximately 5%

™

cue may

o8] CALERATION 0168

Equipment : ‘Water Bath Cert. No.: 24TM290
Condition As-Recaived : Lisad Item Page: 2of3
Referance : 2402-023200-2

Procedure Used :-

Calibration wese conducted using in-house calibration procedure CP-OT04 Based on ASTM ET15 according
to direc! messurement mathod with Data Acquésition which connected with Industrial Platinum Resistance
Thermometer { IPRT .

Tha tamperature scale used was based on ITS5-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial Ne.  Cert. No.  Traceable  Due Date
1 ) Data Acquisition MY48001451 23 M7 TRA 25 Feb 2024
2, This certificate is valid only to the item calibrated on date and place of callbration.
3, This i is 1o tha i Systam of Unit,
Remark : TPA : Tachnology Promotion Asscciation [ Thailand - Japan |
Result of Calibration :- {*} Without Adjustment
Function of UUC* © Temperature Source
Heat transfer medium used @ Water
AC Voltage Supply
(c) {%RH. ) ( Valt )
B D‘l" libration 26 51 220
Finished of 25 50 2
Ref. Std.
Position ID No.:
P ] 1 N3TPI01410
e N T, [ i S bk
o Siref) 2 2 _NOTRITAE |
Pt 3 3 N3TPI01420
4 N3TP301421
5{rel) N37P301425

Front

lﬂnﬁﬁm

P
L
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3 EQUIFMENT CALITRATION Ty N ;i ’,',‘_/ —uF

SHMPATTANAKARN ROAD SC

HIC-TISHTISE
CALIBRATION 003

Equipment : ‘Water Bath Cert. No.: 24TMZ3
Condition As-Received : Used ftem Page: 30f 3
Reference : 2402-023200-2
Result of Calibration :- | * | Without Adjustrment
Function of UUC* : Temperature Source
Calibration uuc* uuer Average® Standard Reading ( °C ) ¢
point Setting Reading Position
(c| {°c) {6} 1 | 2 | 3 [ & [spen)]| (2
445 44.4 44.4 44508 | 44460 | 44502 | 44521 | 44527 0.15
Calibration Uniformity | Stability Coverage
point Factor
{*C) ("C) {£°G) k
445 0.15 0.074 2

Average” : The average of 30 values In each position,
Uniformity : The of st any sensars and the measured temperahre
at the reference location which are observed at the same time or at as close an observation time a8 possitée
to ina the patterm or within the chamber under sieady-state conditions,
Stability : One-half of the greatest i of at any one probe.

UUC* : Unit Under Calibration

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

The reporied uncertainty of measurement was based on a standard uncertainty multipfied by a
ge factor K, p W a lavel of of i a5 %,

~olo-

wna%g}y

Cart, No.: 24TM20

e - = - Page: 1of3
Certificate of Calibration «

Equipment ; Water Bath
Manufacturer : Memmert
Modal ; WHE 14
Serial No. : L416.0812
ID No. : UAE.MIC.003/2580
Submitted by : United Analyst and Engineering Consuftant Co, Lid.

3 Sel Udomsuk 41, Sukhumwit Road,

Bangehak, Phrakhanong,

Bangkok 10260
Location : Microblology Laboratary
Received Order : 10 February 2024
Calibration Date : 10 Febeuary 2024
Ambient Temparature : (28+10)°C
Relative Humidity : (50+30)%
Calibrated by - Hrisda Malea
P S @_ﬂ’ ‘1{.—_

Approved Signatory
{ ) Pomnthippa Tameyakul
{ ./} Unnopphal Harachai
() Suwit Imgai
Issue Date : 18 February 2024
ility of appr 955
- "
il Teing Services '
wnanslueunu



Equipment : Water Bath Cert, No.: 24TM30
Condition As-Recaived : Used ltem Page: 2of 3
Refarence : 2402-023200-3

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
o direct measurament method with Data Acquisition which connectad with Industrial Platinum Resistance
Thermometer { IFRT ).
The temperature scale used was based on [T5-80.

Co his result of calibration
1. Referance standard instrument:-
Instrument SerialNo.  CertNo. Tracesble  Due Date
1} Data Acquisition MY42001451 2amz7 TPA 25 Feb 2024
2. This certificate is valld anly to the item calibrated on date and place of calibeation.
3. This is to the i System of Unit.

Remark : TPA : Technology Prometion Association { Thalland - Japan )
Result of Calibration :- {*} Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
. i 1'C} | SRH. ) { volt §
[Bepinning of Galitewhion 24 54 22
Finished of C: 26 55 220
- Ref. Std.
Position ; D No.:
1 N3TP301418
1 — 2 2 NITP300TI2
// 4 3 3
4
Sirel) N37TPa0Ta25
Front
'
tenamisieaugy.
s,
FEErISSIATRLSIETaSTUILE S = -
AU S sAaa ] SIS gBa M NEESLE TS 3 //-;:-\“\}f
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Calibration Certificate
Certificate No.: 2403982-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
b 10260
Pagelof3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: 807298
1D No.: UAE.MIC.019/2560
Order No.: 2403982
Operation No.: 2403982-001
Date of Receipt: 7 August 2024
Date of Calibration: 7 August 2024
Calibrated by Mr.Manas Somsak Approved by /
Specialist { Miss Preeyaporn Jaengkamkit )
Vice of Lab Services
Date of Issue: 14 August 2024 for the Team
The inties are for a ity of i 85 %,

This Certificate is issued in accordance with the conddions of accreditation grantad by the Thal Laboratory Accredfitation schesne
which has assessed the measurement capabilty of the labeeatory and 15 traceability to recognized sational standards and 1o the units
of realized &t the national andarde laboratary, This certificate may not be reproduced otber than in full
except with the priar written approval of the National Food Institute.

F-CS-008 Renmon: 01 Dete: 20-04-65

Equipment : Water Bath Cert. No.: 24TM30

Condition As-Received ; Used Item Page: 3of3
Reference : 2402-02320C-3
Result of Calibration ;- { * ) Without Adjustment
Function of UUC* © Temperature Source
Calibration uue* uuce Average* Reading { C )
point Setting Reading Position
(e} [ ey [ 1 ] z [ 3 [ 4 |]spet)| (+c)
245 44.8 445 | 44401 | 44463 | 44406 | 44518 | 44.528 0.15
Calibration Coverage
ot Uniformity | Stability Fadar
(°c) (’c) (£°C [
4.5 0.12 0.058 2

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

L! + The of ires at any sansors and the measuted temperature
at the reference locatlon which are obeerved at the same time or at as close an observation time as possible
(] the patterm or within the chamber under staady-state conditions,
Stability : One-hall of the grestest af d at any one probe,

UUC* : Linit Under Calibration

MNote : The reported uncerainty of measurement was included stability and excluded untformity.

The reported uncertainty of measurement was based on a standard uncerainty multiplied by a
factor k, p ing a level of of ap 85 %.
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Calibration Report
Certificate No.: 2403982-001-01
Equipmaent; Autoclave
Model:  CL-40L Serial No.: 807298
Resoluton: 1 y 10 No.: UAE MIC 019/2560
Manufacturer:  ALP
Date of Calibration: T August 2029 Poge Jof3
Calibration point: 121 ¢ - )
result:
Calibration | Temparaturs | Relative | Line Voltage
Conditian fe} Hismidity (%) [Walz)
Min B0 55 24
Max 300 &5 226
Tablel : Reporting of
Measured Temperature {°C) @ Sensor No.
Calibration Peint (Sensor No.2 is REF) Uncertainty
(°cy Std, # 1 | sa#2(ren | Std.# 3 (%)
121 12243 | 12244 | 12244 065
Table 2 1 of Ct Result
UUC* Setting uuc* Reading Stability Uniformity  |Owerall variation|
[\ Min ("C) | Max [°C) [average (°C]|  MPa £(°c) °c) r'c)
122 2 | w2 [ m | en 0.065 0.031 0.14
L=

The guoted uncertainty Inclsde * Stabilty * and “ Loading effect ( 20% of Uniformity }*
uucT = Unit Unger Calibration
Stability = Ona-hall of the greatest maximum diference of measured temperatures atb 8y one sensors,
for at least half an hour after reaching steady state.
Unifarmity = The maximum dilference of megsired temperatires st any sensors and the measured
lemperature at the reference location which are observed at the same time.
Cverall Veriation = The differance of the maximum and minimum measured femperatures througout chservation tme,

Thie repart Uncentainty of measurement was based on standarg uncertainty muliplied by coverage factor k= 2, providing
& level of confidence of approximately 95 %. *

i B

FL5012 Revsion; 0F Date: 70-04-65
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Calibration Report
Certificate No.: 2402582-001-01
Equipment: Autoclave
Model: CL-10L Seral Mo, BO7298
Resolution: 1 % 1D Mot URE MIC.019/2560
Manufacturer:  ALP
Date of Calibration: 7 August 2024 Page 20f 3
Location: MICROBIOLOGY LABORATORY [301), UNITED ANALYST AND: ENGINECRING COMSULTANT COLLTD.
Envirenment Condition: Ambient Temperature { 29 £ 1 ) C
Relative Hurmidity { B0 £ 5 )%
Line Voltage { 25 £ 1 ) Vol
Condition of this results of Calibration:
1. This instrument was calibeated by Insert 3 standard Data lopgers with RTD into ks autoclave and calibration
according to W-TE-018 based on BS 2646-1:2021, for in
Part 1: Design, construction, safety and performance: - Specification.
- The temperature scale used was based on [T5 - 90.
- All data shew below were final values and the mital data may be obtained upon request.
2. Reference Standard Instrument ©
Instrument Model Serial No. | Certificate No.|  Due Date Through
OM-CP-HITEMP- 140 QER5SS TE 670230-01 5-Feh-25 Ml}':‘clm el
Hagite} 1}‘;‘":"';:"" 01 om-cpHITEm- 140 k55951 TE 67023001 25-Feb 25 ::msmun!
OM-CP-HITEMP- 140 RE&516 TE 670332-01 25-Feb-25 INSTITUTE

3, This certificate |s traceable to System of Units (ST Units),
4, This certificate was certified only for the instrument we calibrated.
&, This result of calibration was found accurate as shown on date and place of calibrition only.
B, This standard does not epply 1o steriizers or demnfectors used for medical, dental, pharmeceutical,
7. Condition of Cabbrated tem . Good
ULIC Description | Setting program function sterlization :  STERILIZE/NORMAL
Time of sterfization 15 Minute A 121 °C

Without adjustment -
After adjustment W
1+ /ﬁy 2024

8. Result of Calibration

FC5-013 Revimon: 01 Date: 20-04-65
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Calibration Certificate

Certificate No.: 2402281-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page1af3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: BOBT63
ID No.: UAE.MIC.026/2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by  mr.jerawut Prapawuttipong  Approved by m

Scientist [ Mr.Pheraphat Tuanjit )

vager, Division of € i y

Date of Issue: 9 April 2024 far the ical Team
The inties are for a Ll bility of 95 %.
This Certificate is issued in accordance with the conditions of acoreditation granted by the Thai Laboratory Accreditation scherme
which has assessed the capabdity of the y and its traceahility to recognized national standards and to the units
of megsurernent reahzed st the national . This cendficate may not be reproduced other than in full

axcept with the prior written approval of the National Food Institute.

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

Certificate No.: 2402281-001-01
Equipment: Autoclave

Mosdel: CL-40L Serial No..  BOB7E

Resolution: {5 R 10 No.: UAE MIC.026/7563

Manufacturer:  ALP
Date of Calibration: 2 April 2034 Page 2af 3
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambient Temperstwree { 25 = 1 ) °C

Relativie Hurmidity { 55 =7 )%

Line Voltage { 225 £ 5 ) voi

Condition of this results of Calibration:

1, Thés instrument was calibrated by insert 2 standard temperature recorder with RTD into its autoclave and calibration
pccording to W-TE-D1S based on BS 2646-1(2021) far lizatien in lab Design, construction, safety
and performance Specification.
= The temperature stale vsed was based on TT5 - 90 .
= All data show below were final values and the initial data may be obtained upon request,

2. Reference Standard Instrument :

Tnstrument Model Serial No, | Certificate No,| Due Date Through
— i HiTempl4g-2 RE4313 TE 56038301 B Ao 2024 “&ﬂm
imtal rmometer wi - -
(Data Logger) HiTemp140-2 525601 TE 67003301 | 5 Mowernber 2024 | MADGETECH INC.
HiTempl4)-2 SI5600 TE 670034-01 | 9 November 2024 | MAGGETECH INC.

3. This certificate is traceable to International System of Units (ST Units),
4. This certificate was certified only for the instrument we calibrated
5. This result of calibraton was found accurate as shown on date and place of calibration only,
&. This standard does not apply to sterilzers or dismfectors used for medical, dental, pharmaceutical
7. Condition of Calibrated fem @ Good

ULIC Descrption :  Setting program function sterlization | STERILIZE/NORMAL

Time of sterlfization 15 Minute At 1150 aand 121.0 °C

&, Result of Cafibration : Witheut adjustment
After adjustment

FL5-012 Revision: 0f Date: 20-04-55
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Calibration Report

Certificate No.: 2402281-001-01
Equipment: Autoclave
Model:  CL-40L Serfal No.: 808763
Resalution: 0.1 °C 1D Ne: URE MIC,026/2563
Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 3ol ¥
Calibration point: 115.0 aand 121.0 °C = R
Calibration result: = =
Calibration | Temperature Relotive Lime Voltage
Candition "c) Humidity (%) (Voit)
Min 4 8.6 20
Max 255 62,1 30
Tablel : of Temp:
Measured Temperature (*C) & Sensor No.
Calibration Point (Sensor No.2 is REF) Uncertainty
°c) Stel.# 1 std.# 2 (Ref) Stel,# 3 +(°C)
115.0 115.28 11535 115.38 0.64
1210 121.28 121,36 121,37 0.64
Table 2 ¢ ing of Ct ization Result
UuC* Setting uuc* Reading Stability Uniformity  |Overall Variation|
("c) Min (°C) | Max ("C) |average ("c)| MPa +(°C) ") ("c)
115.0 115.0 115.1 1150 0.08 0.19 0.13 048
121.0 1210 1211 121.0 0.12 0.17 0.10 0.38
Bote

The quoted uncartainty ichude " Stabiity * and " Loading effect [ 20% of Uniformity }*
uuE® = Unit Under Calibration

Stability = One-half of the greatest differance of d at any one sensars,
for at i=ast haf an hour after reaching steady state.
Uniformity = The i i of at any sensors and the measured

temperature at the reference location which are observed at the same time
Overall Variation = The differance of the maximum and minimuem

The report uncertainty of measurement was based on standard uncertainty multiphed by coverage factor k= 2, providing
a level of confidence of approximatety 95 %.

i tha time.

FL5-012 Aovson: 01 Date- 20-04-65
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Calibration Certificate
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CALIBRATION Of

Certificate No.:
Client name:

2402419-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

NSC-TISILTIS 174 2%

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 10f3

Equipment: Electronic Balance
Manufacturer: OHAUS
Model: PX623
Serial No.: C236754745
ID No.: UAE.MIC.055/2565
Order No.: 2402419
Operation No.: 2402419-001
Date of Receipt: 18 April 2024
Date of Calibration: 19 April 2024
Calibrated by  Mr.Pheraphat Tuanjit Approved by M“ﬂ

Scientist { Miss Preeyaporn Jaengkarnkit |

Viee t, Dep. ol ¥ Services

Date of Issue: 23 April 2024 Responsible for the Technical Management Team
The inties are for of 955

This Cestificats is ssued i accardance with the conddions of accredtation granted by the Tha Laborstory Accreditaton Scheme
which has assessad the measurement capability of the laboratory and as traceabidlity to recogrized nationel standards and to the
ures of messurement realized at the corresponding national standards laboratery. This cestificate may not be reproduced other
than in full mecept with the priar written aporevel of the Nations! Food Instiute.

F-CS-4008 Revision! 07 Date: 20-M-E5
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Calibration Report

Certificate No.: 2402419-001-01
Equipment: Eectranc Balsnzs Manufacturer;  OHALS

Model: Pi52T Resolution: 0001 g

Setlal Mo, C236759745 1D Mo UAE MIC.055/2565

Capacity; &2 ¢
Date of Calibration: 19 dori 2004 Page 2af 3

Conditis Armblert: #%B06 o+ 03T  ReawHumdty: 57 = B4 %

Place of Calibration: Raom 300, UNITED KSALYST AND ENGINEERING CONSULTANT O, LTD:

Condition of Equipment: Good Conditan

Condition of This Results of Calibration:

1. Calbration Method; NFL Metnod W-MA-D0L  In-House Method based o UKAS Lao 141 20119

1 Heference Stardeards:

Reference Standard Modei Serial No, Calibrated By  Certificate No. Due Date

Sandard Weight Class £2 1500 15882 5 MEILLIRS 6 Movember 2074

Instrument Maodel Saorial No. Calibrated By  Certificate No, Due Date

TrenmaHigro Meter 0E-H1 WELETH 18723 Quatty Rebor [aEER 4 Maren 2025

3, This oatficatian i traceanie b 51 UNIT
4, Tres cortificat was cortified oriy for the instrument we caliated.

5, This resuit of calbration was found acourate as shown on date and place of calidraton anly

Calibration Results:
1. Repeatability of Reading:
Mominai Vaive [ g ) Saniard Deviation of Readng {9}
00 000367
600 00000
2. Off-Center Error:
A mass of 200 g was placed and moved o vanous poskion on pan.

The baiance reacing cheained & ghen in the taie.

oo
A, ,
o a /
O
1 2 3 4 ¥ 3 {Maimum Dxfference) b
=3 2o
g 310 9 b1l g dfC g P00 JI4 o) i 9] Q *
200000 | 00002 | 200001 | 1990w | oo | anoooo i)

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

Certif No.: 001-01
[ Manufacturer:  OHALS
Moded;  FXS23 Resolution: 0001 g
Saerial No.: CIIE75ATE ID No.r UAEMICO55/2565
Capacity: E20 g
Date of Calibration: 19 spnl 2024 Page 3of 3
i n :  (Continued)
Calibration Range:  0-600g
Calibration Adjustment:  Internal Calibration
3. Departure from Nominal Value:

Noming Valie Standard Vake furage Aoading Correction Uncergifty Coverage Factor
l g | - ] 90 - o ) id g ) L]

Uniosd 0.0000 2000 00030 000093 2.00
1 10000 1000 200 00003 2.00

5 5. 5.000 2,000 000093 200

10 10,00 10000 2000 000093 2.00

0 20,0000 20.000 4.000 0.00093 200
50 500000 50.001 -0.001 0.00093 200
100 100.0000 100,001 0,001 0.00084 100
200 200.0000 200.001 0,001 o001 2.00
0 300.0000 300.003 -0.003 00011 200
40 399.9999 400.003 -0.003 0.0012 200
K AGHI90 500003 0.003 0.00t3 100
] SHL9995 0002 0.0014 200

Q.3
The reported uncertsinty of measrement was based on 3 stardant ucerainy mulbplied by a Couarags factor & , praviing o
leved of confidence of apprarimatsly 85 %.

PR Y -

F-05-012 Ravision: 01 Date: 20-04-65

202LH



