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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 Tisch Environmental,Inc 05072022 5Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,,) 1901

2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)

3 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-203 27 Sep 23 26 Sep 24 -

159822 Co, Ltd.

4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)

5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)

6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 16032023 16 Mar 23 15 Mar 24 -

Instrument 42C-70971-367
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 09022023 9 Feb 23 8 Feb 24 -
Instrument 42C-78933-390
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company E04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 01042023 1 Mar 23 28 Feb 24 -
1182920014
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 14022023 14 Feb 23 13 Feb 24 -
1182920015
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




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
12 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48 UAE Consultant Co.,Ltd. 20032023 20 Mar 23 19 Mar 24 -
1201497733
13 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48 UAE Consultant Co.,Ltd. 21022023 21 Feb 23 20 Feb 24 -
1201778117
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 [Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 20022023 20 Feb 23 19 Feb 24 -
T4FG19AN
16 [Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 25012023 25 Jan 23 24 Jan 24 -
HAMEHU5M
17 |Standard Gas Total Hydrocarbons Air Liquide CC143232 Air Liquide EO03AI99E15A006C 16 Oct 20 16 Oct 28 -
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019601 22 Feb 23 21 Feb 24 -
Acceleration Level UM12393
19 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73249 Co.,Ltd.
20 |Sound Level Meter Leq 26 hours Lama digesunau Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 24 Mar 23 23 Mar 25 -
0007311
21 [Sound Level Meter Laeq 26 hours Lamaxs dessunauy Larson Davis LxTL Larson Davis-A PCB Piezotronics Div. 2023003676 24 Mar 23 23 Mar 25 -

0007312




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERVICES 3 EQUIPMENT CALIIRATION AND TESTING SERVICES
K SLIANL z

RECALIBRATION
TISCH
| ‘ July 5, 2023

Environmental

Certificate of Calibration C“f“"»'*li:;n-
Equipmant i

ANLLIAN AMLLLAN

Calibration Certificati " z ol
Manufacturer
Cal. Date: July 5, 2022 Rootsmeter 5/N: 438320 Ta: 297 K — & .
Madel : 122 g Genices
|Operator:  Jim Tisch Pa: 750.1 mm Hg
. " Serlal No.
[calibration Model #:  G25A Calibrator s/N: 1901
D Na.:
Vol. Init | Vol. Final Avol. ATime ap BOH Condition As-Rscelved:
Run (m3) (m3) (m3) (min) (mm Hg) (in H20) )
1 T 2 1 13540 33 2.00) Aoceived Date:
2| 3 4 1 0.9650] 6.4] 4.00] Calibration Date:
El 5 6 1] 0.8640] 8.0 5.00
4 7 8 1] 0.8200 8.9 5.50 Roference Submitted by:  Unitd A
5| 9 10| 1 0.6780 12.9] 8.00, T
Amblont Temparature:
Data T

Relntive Humidity:

| AT S, | h -

Vet st AH 953 ) TS:‘Q ) . AH afPZI) Atmospharic Prassure
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) Procedure usad:  Th
0.9859] __0.7281 14073 0.9956] __0.7353, 0.3899
09818] __ 1.0174) 1.9902 09915 __1.0274 1.2585)
09797 __1.1339) 22251 0.9893] _ 1.1451] 14071]
09785] __1.1933 23337 0.93&' 12050 14757 Samnion
09732] __1.4354) 28146 09828 1.4496, 1.7798) 1 Raloro:

1.98897 m=

QsTD 03691 QA b=

0.99996 r= 0.99996|

Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime | Qa=|Va/ATime

For flow rate calc 3
= #, Tstel _ f 7 =\
Qstd= um(\/m( F’;”X }: :I)-h) Qa= um-\( |'5H|~Ta,.fpa]£|-hfj

Standard Conditions
Tstd:] 29815 g RECALIBRATION
Pstd:] 760 mm Hg’
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP 1 reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b:intercept
m: slope Approved Sighatary

Calibrated by
Tisch Environmental, Inc. www.tisch-env.com Insue Date |
145 South Miami Avenue I FREE: (877)263-7610 L

LI
Village of Cleves, OH 45002 (03] na'ﬁiﬁ]mmgp—eooe [
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Ceriifcate of Calibration

TRSLILTANT €0 LTD Regiest No + Woy

Result of calibra
Functign;- Pros

out adjstment Range : 0 ink
Scale interval ; 0.1 inH,

ure Measurement

fddidre 1 Sul drtinadk &1 Saib iy it 8o
Increasing Pressure

ULC Indication
Applied Pressure  High-port side  Low-port gide AP

finH,0} {inH,0) {inH0) {inH,0)
D.

10.00

11.00
1202
13.02 Hevelved D T Septeriher 20
28.00 1402
30.00 15.04
a2.00 16.04 by € " Fiaw Calirasar
3400 17.02
a5.80 18.00 Madel e Calibration

inty mu

Tusue Dhuie © 17 September 21

Attzpol £ ,
Lanm's'lum'uqu T e A e et e S G e .Lanms‘.h]muqu

a 1160340
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Revubt of Cabibration ©

Coeriificate Nu: TLAIM200

Wagisest N 3 Rei2023-1919

Temperatisre Presssire s vpe Errur Uneertudnty
(' {ktta) {hmim) (mikn) (Vimin} (i)
2480 16 4 1838 14540 00K 30
Tam [ 15,06 15100 il 02
i i 154 1340 0,00 021
4% 140,03 InTs A7 il a3
2490 10k 1 [LET A1 06
Nt ST - Stambint ILE Lt Unier Calibraivn

UL Rieference Conditin - AL2S0 €, 101, kPa; Air

oy ®me woan corrected for nonttandind oparsting conididion by wing equasion

Qmens & Qref X

where €3 = Flow Male = Absalure ressurg

Mess = Memusemient Uoadition

= Umdicatis mm sccrodived

T i i ey e e calbestied. Th conil

INNOVATIVE INSTRUMENT CALIERATION LAR
INNEOVATIVE INSTRUMENT €O LTD. HEAD CHTICE

0039 MCRD EX SO0 SUNTIRAKOIN 11 TAMIBIN BANG KATG,

Pret

P

s Tret

Tuea

T = Absoluto Tompernin

rel = Stamband Comdilin

Endl of Certifiente
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Calibrated By :

e

SHGHNK Jirsps kil

T el elated om0 e e collaten. The confificate b o b epritled e e Bl wishived swilines apprral of the ...LﬂﬂﬂnﬁhﬂQUﬂu

M TEM-A R 01 Lasie datie EL0230

INNOVATIVE INSTRUMENT CALIBRATION LAR

IMNOVATIVE INSTRUSMENT C01. L

HEAD ORI

T MO B SOE ST TIAKOIN L] TAMIBON BANG KAED,

P ' : SAMLT NP ‘£ |08, J MEC- IS NS0z
AMPHOE BANG FHLESAMUT FRAKAN PROVINGE 10580 THAILAND e

TEL (20165400 | FAX: (661021 | 57140

Certificate of Calibration
Cuitosmer Certifieats Mot 23-TPM-461
Name UNITED ANALYST AND ENGINEERING Request No ¢ e 20211919
CONSULTANT €0, LTD
il B Soi Ul 48, Sukhumvit Rosd, Bangehak, Prakonong, Page: 112

Bumpgkak 101260

Unit Under Calibration Detail

Calibation Paramgtes Temperatire

Instrument Name Alr Flow mstes Range Calibruson 20°C w M C
Mamfacturer Bl Typoof Setwor - RTD

Moded Dcha Cal DCY Sensor Dinrmener imml 1§

Serial Number 13922 Cilibrunon Poxtion (mm) LE

Resslistion (N B Iitrument Status @ Llsed

10 Nustiber LIAE M.039256]

Calihration Enyirenment and Details

Temperutire bria el o

Humidisy 55 Rt # 15 SRH

Received Date 7 Seprember 2023

Culibrated Due 7 Scplember N2

Calibeation Procedure © |n-homse method CP-TPM-0) by Cpmpaeison with Sandad Thermiometer

Riference Standnrd Dhigitnl Thermometer with Sensor. Manulacturer: GINGOAGINGO, Model: GT1H RTDIX

URDIOOST, 107 (2-TM Which was colibimted on 27 Febyiary 2023, Calibrathon Cerfifisate No. - QRIS

a5

This Certificate is tracesble 1051 Lnlt theough Crudity Rebom Co., Ll REC-ONSC Accredintion No.

Calitmaton (291

Nate

The reporied uscertainty is based on sundasd unceripnity mulikplied by (he Covernge Pactr 1=2, providing s level of confidence

o |

M, Mippadin  Luangard

approvamtely 95 %%

Technical Masuger
Insue Date : 7 Sepiernber 2023

The rassits vefated snly s fhe v alibraied T o
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TECHRNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) A “=_

CORMORATE SERYICE FQUIPMENT CALIBRATION AND TESTING SERVICES 3
S3A PATTANAKARN ROAD SO 1R, SUANLIANG, SUANLUANG, BANGEDR 10250 @?
b abal
TEL O-2717-3000-24 FAX, (-2719-9484 T NEC-THS TR

CALIBRATIGH 8908

Certificate of Calibration Rectifizale No. 3 281650

Page: 1o 2
Equipment : Angrold Baromatae
Manufacturar: Barigo This cenilicate may nat ba reproduced other thin in full,
et with he prioe wiillen appraval of the head of
Mad : Carporate Services 3 Equipment Calibration and Testing Senvices.
Sarlal No.: =
10 No.: UAE EMAZ 1102555

Candition As-Recelved: Used Ham

Rocoived Dato: 26 Moy 2023
Calibration Date: 02 June 2023
Referance; 2304-001 EWEE Submitted by Unibed Analyst and Engineering Consullant Co, Lid,

Amblont Tomparature: (23 £ 2] °C
B Sed Udamauk 41, Sukhurmwil Road,

Bangehak, Prirkhanong, Banghok 10260

Relative Humidity: (80215 &
Atmosphirle Pressurs 1006 mbar
Procadure usod; Tha WikE by dirtsst msthod against Presssns Measuring Instrurmants

Standard according o in-housa calibrabion procedure CR-P10, using * DKD-R 8-1 ; Calibration of Pressure
Gaugos, Editon 133014 * a8 a guidalines.

Condition of this result of callisration
1 Reference standards wstrumeants |
Instrumant Madel Serinl No. Certificate No. Bus Bata
1) Stanaard Barometar oPit4az 1422505046 MP-0084-23 03 May 2024

&This Instrument was mstalied i vertical cnomation and conter of fhe dial was usad as the refarence lavel
. This resalt of calibration wes made on requesiad al the poind specified by cuslomsar

4. This result of callbration Instrument was In absoluls prassurs.

4 Thig Instrumant was used clean air as prasswa madia

6.The cartificats 1 vaid only to tha itam calibrated on dste and place of calibration

7. This Cartification is Irncestia 1o the i Systam of Lnit through-

Nuticnal Institute of Metrology Thagand (MIMT)

by: Suksan t _ b
Issue Data : O June 2023 | 1Phasnea Prabpeipal

| | Buma SuwannasHi
VT Attapel Panurach

lenanslupmuny
B 0316956



TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 FOUIPMENT CALIBILATION AND TESTING SERVICES
SIAM PATTANAKARN ROA i
THL. 02

N S
MBC-TISTIETaS

Cort,No.: 2371856 CALIBRATION 8008

Page: 2612

Certificate of Calibration Bwekiffeain:e 391300

Page: 1o/ 2

Result of calibration:- Without Bapge: 720 mmg to B00 mmig
Eunction:- Abasiute Pressure Sicalo Intareal : 1 mmHg { The Fifth Estmata | Equipment Dial Thesmo-Hygrometsr

e Pressure Manufacturer: Bariot This cestificate may not be reprodusced other than in
[ Applied Pressure (mmibg) | 72042 | 73087 | 740.34 | 75152 | 758.56 | 76183 | 77353 | TBA.76 z S excepl with the prior witen appraval of the heud of
ULICT Indicatan {mmig) T 7400 | 7500 | 7550 | veoo 790.0 Model 1 Gorporate Sarvices 3: Eguipmant Callbration and Testing Services
Error {mmHg) o3 | .v52 | 15 | -183 578 Sarlal Nou:
Docreasing Frossurs 10 Now: UAE. ANY, 13002

Appied Pressure (mmbig) 761.89 | 756.65 | 751.50 70 55 y
Condition As-Recelved: Ussd ltam
u scation {mmibg) TR 7550 s00 720.0
Eror {mmHg) -1A8 | 1588 1,50 -0.58 Recoived Date: 26 May 2023
Callbration Date 30 May 2023
The uncertainty of massisrement was + 0.24 mmHp e 06 June 2023
* UUE = Uit Umder Calibetion Reference g Submitted by:  United Analyst snd Englnesnng Cansultant Co.Lid
The reparied uncertalnly of messuiemant was bazed on 8 stendand uncertainty mulimbed Ambient Termparatuse: [ 25
by a coverage factor i = 2. providing a levai anfidence of approomataly 39 %, Py B1 Soi Udomsuk 41, Sukhumyil Rioad,
Relative Humidity: Ui
Bargehak, Phakhanong,  Banghok 10260
olo-
F ure used: alboation were wsing m-house calibraticn procedure CP-HO2 according o comparnison
with stardand chilled mirror sansor for humidily measuromant funchion and comgarison with slandard
probe for tunation Into humidity | temparature chamber.
Condition of this result of calibration
1.Referance dards instruments
Instrument Serial N, Curtificaty No, Dus Date
1) Hygro-M2 Dew Point Monitor S112 2360185 0 02 Aug 2023
) Handheld Thermometee With Sensor 1623 24007E 281305 15 Mar 2024
2. The cerificaln is valid only 80 e tom calibrated on dale and plese of calibration,
A This Certilication s Imceatle o the Internstionsl System of Unit maintained through:-
-Mational Instilute of Slandards and Technoiogy (KIST) . The United Slates of Amarica
-Technology Prometion Associition (Thalland-dapan), NSC-ONSC Accredited No. Callbirafion DROS
Calibrated by :  Somchai Dumwor PR i : - =
Issus Dote ; 07 Jume 2023 IV | Chakrit Waswwanjus
| | Pomthipea Tamayakul
_ [ 1Vipor Taryomt
i ‘1:1'
ok asieTey
(," ‘\'|_/ A \ ="' United Analyst and Engineering Consultant Co., Ltd.
= m‘: : 1 3 Bal Udamsuk 41, Sy Fioad, Bangehak, Fr g, Bangkok 10280
cousitaur courint ez Tl 0 2763 2698 Fax 0 2763 2800 www. com E-mt com
MULTI-POINT GAS TEST REPORT
TestDate  : Mar 16,2023
Cert. No.: 23H1200
Page.: 2 of 2 i o
Equipment ; Gas Analyzer {NO:2) Model : ¢
Manufact: H Thi Environmental Instry . A =
Result of Calibration:- Before Adjustment i g ST s e 1 il Serial Number : A0 T0971-367
Funaction: Humidilty Maasurament
Standard Gas Concentration Dilutor Detall
Refaronce Standard uue* runcnr‘ﬂ'ﬂw Sulphur Dioxide (S03) 44.68 PEM  Manufacturer Thiermin Scientific
Temperature Humbdity Reading Error of Measuremant Nitric Dxide (NO) 45.94 [ 148
["cy ["%RMH.} %R.H) {E%RH) .
25.0 a0 a8 1.6 Methane (CHy) = PPM  Serial Number 1 1180540071
i .‘ 1 iz Carbaon Monexide (C0) 984.8
250 600 5] Cylinder No. ; EBD143262
6 a L
25.0 80.0 76 ! Expiration Date : Jun 21,2024
Result of Callbration:- Aftar Adjustment
e — Multi-point test
Function: Hurmidity Measurament gas data
Anal Displ,
Refarence Value (pph) Sy b wanid Difference Error | Percent Ervor [%e Error |
Reference Standard e Uncertainty T | (pph)
Temporaturs  Humidity Reading Error of Measurement e 5 S - .00 ]
{*C} PRRH.) (WRH) {%RH.) (HWRH) Level 3 140.00% 200.0 200.8 0,50 040
250 40,1 A4 38 1.6 B0.00%: 3000 3005 0.50 0,17
250 BO.O B0 o 17 BL.DG% #0040 404.0 0.00 f.oo
250 800 75 50 1.4 Remark ; Measuring Range 500.0 ppb Average Difference (%) 0,31
‘hcceptable Limit + 5%
Resuit of Calibration:- withoul Adjustmnt S
Resul - ithout Adjuestmes i Multi-Point Gas Test Chart |
Function: Tamperature Measurament 450
-‘é 1:u ! 1 | | 1 p——
50 1 ! | - |
Standard Uncenainty £ %
Temperature of Measurement T o
e ,ﬁ_., 200
19.987 2 m
30.016 g o
39,844 55‘
n ] kL 150 2m 250 a0 ] it 450
UUG* ¢ Unit Undar Casitiration Foslarance vakes [pb]
The raported uncortainty of measurament was base on standard uncertainty mubliplied —=— Anatyatr Dinglay

by coveraga facior k= 2,00, providing confidence level approximately 95%.

“ofo-

A
vl

Page 1 af 1
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United Analyst and Engineering Consultant Co., Ltd
A Sol Udornsul 41, Suki Aoad, Bangehak, Phvakhanong, Bangkok 10280
T 2826 Fax 0 2783 2800 www.ussconsultant aom E-mai e@usecarsultant com
MULTI-POINT GAS TEST REFORT
Test Date ¢ Feb 95,2023
Equipment : Gas Analyzer {NO:) Modal : 42C
Manufacturer : Thermo Environmantal Instruments Serial Number : 42C-78933-3590
Standard Gas Concentration Rilutor Detail
Sulphur 7) 44.68 PPM Manufacturer Therma Scientific
Nitric O ) 45.94 P Mol 1461
. PAM  Serial N 1180540071
984.8
EBO143362
xpiration Date ; Juin 21,2024

Multi-point gas test data

|
Reference Value (pph) Dl:n']:;v::rnhr_?m“e"“ ElrorEPerzznt Error . [%s Error |
Level 0.0 |
Level 2
Level 4
Level 4 |6l 300.0 |
Level 5 Ll 400.0 |
Remark : Measuring Range 500.0 ppb Average Difference

Acceptable Limit & 5%

Analyzor Displayjppb)

Caleulate b

Page 1 af 1

tenaslumugy

United Anal
3 Bai Udomauk 41

Tel, 0 2783 2028 Fax D2

st and Engineering Consultant Co., Ltd.
nang. Bengkak 10260

mvit Foed, Bangeh

B3 2800 www mp@uasconsultant com

= Adrgas Specialty Guses
‘Airyas e el

3 630 Unitnd Drive
an A gn company i

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; ED4NIBSE15A0TD2 Reference Number:  122-402135167-1
Cylinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Labaratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Numbar: BZ2021 Valve Cutiet: B6O
Gas Code: CO,NO,NOX 502, BALN Certification Date:  Jun 21, 2021
Expiration Date: _Jun 21, 2024
——
ety [ A ™ T Gasaoun Calb i ‘cocument ERA
ECAR- 12331, using the aasmy rocedures isted. doss nat i i o
uncentainty s slted beiow wilh A conbidence kevel of B5%, Thy i Wi i i . A iors o on &
meluimcie busis unless olherwise noted
Do Kot Use This Cyinder below £00 Le 07 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
NOX 45.00 PP 45.98 PPM a1 +#+1.4% MIST Traceanie OHMHZ021, 0872112021
NITRIC OX0E 45,00 PEM 48,54 PRI G1 +1-1.4% MIST Traceable 081442021, 0672172021
SULFUR DIOXIDE 45,00 PPM 44,55 FPM G1 4 1.0% NIST Tracaable CENAMR0Z, D620
CARBON MONOXIDE 1000 PPM 0848 PPM G *+k-0.7% NIST Tracaabln. 0842021
NITROGEN Ealance
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20081120 CCTOR0GH 40.82 PPM NITRIC OXIDEINTROGEN - 1.0% Feb 02, 2025
PRM 12386 DaR5025 5,81 PPM NITROGEN DIDXIDEIAIR -2.0% Feb 20, 2020
G 401423830102 COS05681 4.348 PPM NITROGEN DIDXDENTROGEN +-2.1 Fab 18, 2023
NTRM 16011043 CO4TITT 43,02 PPM SULFUR DIOXIDEMITROGEN DA% Jun 17, 2022
NTRM 14080118 CCa3277 $90.9 FPM CARBON MONOXIDEMITROGEN  +-0.6% Nay 15, 2025
TEa ERI, BRM or AGM noted sbave (s andy in refuinna in S GMYS wsed in thi sssay on not part of e an
ANALYTICAL EQUIPMENT
InstrumantibakeModal Analytical Principle Last Multipeint Callbration
—_— T
Nicaoled 8700 AHROA011333 GO FTIR: un 03, 2021
Nicaliet 8700 AHRDBO1333 NO FTIR un 03, 2021
Nerolat 6700 AHROSI133 NOZ FTIR Jun 03, 2021
Iecoiod 8700 AHRCS01333 502 FTIR Jun 03, 2021
— el
Triad Data Available Upon Request
NOTES:PO #5221002807
GROSS WT: 28.406p
NET WT: 4,738

The analytical test results reported on this certificate relate only to 1

the eylinder number specified above. This concludes the test report.
|AC CREDITE D|

CERT X}
lonanslanaunu.

Approved for Roloase

United Analyst and Engineering Consultant Co., Ltd.

hraihanong, Ban

riitant.com E-mail: ups@uanconscitant com

Test Date

Equipment :
Manufacturer :

MULTI-POINT GAS TEST REPORT

 Apr 4,2023

Gas Analyzer (503)
Therma SCIENTIFIC

Model : LE]
Serial Number ; 1201778116

Standard Gas Concentration
[ (S 44,58 PPM Therma SCIENTIFIC
4594 PPM 146
PPM 1180540071
984.8
EB0143352

Jun 24,2024

Multi-point gas test data

Analyzer Displ
Refarence Value (pphb) il

Difference Error | Percent Error | [% Error ]

000

Average Difference (%)

500.0 ppb |

__Multi-Point Gas Tast Char |

Atlyzer Dispts

5 o 150

PRafarmnce valus (apls)
- Araly

Caleiilatn b

Page 1 of 1

enaslumugy

MULTI-POINT GAS TEST REPORT

Test Date : Mar 1,2023

Equipment : Gas Mode] : A3i

Manufacturer : Therm Serial Number : IC1606001757

Standard Gas Concentration Dilutor Detail

5 44.68 PPM  Manufacturer Thermo SCIENTIFIC
i 45,94 PPM Moduel 146l

¥ PPM Serial Nurmber 118054

Carbion Monawide (0] 984.8
'y Mo, EBD143262
Jun 24,2024

Expiration

Multi-point gas test data

Reference Value (ppb) Analyz[;rp:;splay Difference Error | Percent Error [%a Error ]
0,00 0.00
.70 167
2 150 7
3 30 0.43
400, o.00 0.0
Meazuring Range S00.0 pph Average Differers 0,57
Acceptable Limit 4 5%
Multi-Point Gas Test Chart |
v dtHlE |
|
T
!.' S0 fon 150 200 250 0 50 a0 150

Raferanco vahun (ppb}

—+— Aaaiyres Diaalyy

Calculate by




= Afrgas Specialty Gases
. jrgas UISA, LLC
fiirgas, ST
an A Liguide company nur&;v:.hm‘.:m!
Grade of Product: EPA Protocol
Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
CyEinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Laboratory: 124 - Durtvam {SAP) - NG Cylinder Fressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
En(gralinn Date: Jun 21,2024
Cartifcallon perorerad EFA ey o A I Gi Etandards (May 272 documen EPA
BONFA-1533, using the assay Anelytiesl iy qy doss i analytical Birference. This cyindar has o toiel analylical
i Delow wih {1 of 95 Th i ¥ he usa of ihis ona
maleinok bosis wless olharwise noted
Solole i b v 100 gl 0] egmpencmn
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
HOX 45,00 FEM 45,88 PPM a1 +0=1,4% MIST Tracenbly UBH42021, DB/21/2021
NITRIC OXIDE 45.00 FEM 45,88 PRI a1 +- 1.4% MIST Traceable 08142021, 082172021
SULFUR DIOKIDE 45,00 FPM 44.68 PP a1 +1,0% NIST Trateabl DEM4R0ZT, DAIZYZ021
CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatin 814021
NITROGEN Halance
=
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20087120 CCTOA0EE 46,82 PPM NITRIC OXIDEINTROGEN 1% Fel 02, 2026
PRM 12386 DBE5025 8,51 PPM NITROGEN DIOXIDEAIR +H-2.0% Feb 20, 2020
GMIS AM14Z3HIR102 CC508881 4,343 PPM NITROGEN DIOKIDENITROGEN 424 Fab 18, 2023
NTRM 18011043 cC4TRT? 48,02 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
NTRM 14080119 CCAZ427T 990.9 PPM CARBON MONOXIDEMNITROGEN  +/-0.8% May 15, 2025
Tha SRM M r ROM noted aboue b5 oaly in rederancn f fhe GMIS used in thi sssay ond not part of the anslyss.
ANALYTICAL EQUIPMENT
Instrumant/MakeModol Analytical Principle Last Multipeint Calibration
—
Nicolot 5700 AHRUED1333 0O FTIR: Jun 03, 2021
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
Nicolat 6700 AHROBO1333 NOZ FTIR dun 03, 2024
Hicolot 6700 AHROB01333 502 FTIR Jun 03, 2021
—_—— s

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT: 4, 73hy

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

o CERT 3082.01
e I.i)ﬂﬂ'lﬁl\lﬂﬂﬂqu

United Analyst and Engineering Consultant Co., Ltd.
1s suk 41, Suknum
828 Fax 027

Foad, Bangchw

1 Sot Lich

MULTI-POINT GAS TEST REPORT

Test Date : Feb 24,2023

Model : 481
Serial Number : 1201778117

Gas Analyzer (C0)
Thermea Scentific

Equipment :
Manufacturer

Standard Gas Concentration

Therma Scientific

M 146t
= M 1180540071
SB4.8 PPM
EBO143262
Expiration Date lun 20,2024

Multi-point gas test data

— T
Analyzer - 9% E 1
Difference Error |Percent Error|  [% Error |
Reference Value (ppm) Display (ppm)
0.0 0.0 a.0
10.0 103 2.9
20.0 i i4
30.0 0. 28
40.0 0.0 0.0
50.0 {

Analyzer Displayippm)

—+— Arakaw Dinpiay

Calculate by

Page 1 of 1

enaslumugy

United Analyst and Engineering Consultant Co., Ltd

41, Sukuam i, Bangchak, Phrak

33 RB28 Fax O 2763 2800 www.u86C0

MULTI-POINT GAS TEST REPORT

Test Date : Mar 20,2023

Model :
Serial Number :

Equipmant : Gas Analyzer (C0)

Manufacturer : Therma Scientific

Standard Gas Concentration
Su ) 44.68
45.54

hur Dioxide

ic Owicle {NO)

984.8 PRM
EBD143262
ln 20,2024

Multi-point gas test data

48
1201497733

Therma Scentific
146i
1180540071

eptabis Limt

Reference Value (ppm) D;:::r:::am_ Differance Eror [Percent Emor| [ Error |
0.0 0.0 0.0 0.0
1] 10.3 0.3 249
20.0 20.5 2.4
30.0 30.6 2.0
40.0 40.0 &.0
asuring Range 50.0 ppm )

Analizer Disglay|ppm)

ot wenanslumuny
- irgas Specialty Gas
N Y prAt T
- 530 United Drive
an Ar Liguide company n"““;‘:—:‘mms
Grade of Product: EPA Protocol
Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
CyEinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Laboratory: 124 - Durtvam {SAP) - NG Cylinder Fressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
En(gralinn Date: Jun 21,2024
Cartifcalion pericrerad EPA iy ot Ass G Etandans (Mury 2072)° document EPA
BONFA-1533, using the assay Anelytiesl iy ay doss i analytical Birference. This cyindar has o toiel analylical
i Delow wih {1 of 95 Th i ¥ he usa of ihis ona
maeinok bosis usiess olherwise noled
o Mot Use This Cynder below $03 ie 07
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
HOX 45,00 FEM 45,88 PPM G +0=1,4% MIST Tracenbly UBH42021, DB/21/2021
NITRIC OXIDE 45.00 PEM 45,88 PRI a1 - 1.4% MIST Traceatie 08142021, 082172021
SULFUR DIOKIDE 45,00 FPM 44.68 PP a1 +1,0% NIST Trateabl O6M4021, DAR212021
CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatin 814021
NITROGEN Balancs
=
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20087120 CCTOA0EE 46,82 PPM NITRIC OXIDEINTROGEN 1% Fel 02, 2026
PRM 12386 DBES025 8,51 PPM NITROGEN DIOXIDEAIR H-2.0% Fel 20, 2020
GMIS AM14Z3HIR102 CC508881 4,348 PPM NITROGEN DIDXIDEMNTROGEN +-24 Fab 18, 2023
NTRM 18011043 CC473277 40,02 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
NTRM 14080119 CCA34277  990.5 PPM CARBON MONOXIDEMITROGEN  +/-0.6% May 15, 2025
Tha SRML M r ROM roted aboue b5 aaly in riderancs 1 ihe GMIS used in thi sssay on not par of the anslysis.
ANALYTICAL EQUIPMENT
Instrumant/MakeModol Analytical Principle Last Multipeint Calibration
—
hicolat 700 AHRUZ01333 CO- FTIR: Jun 03, 2021
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
Nicolat 6700 AHROBO1333 NOZ FTIR dun 03, 2024
Nicalot 6700 AROE01333 502 FTIR Jun 03, 2021
—_— s

Triad Data Avallable Upon Request
NOTES:PO #5221002847

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

Approved for Release

iﬁC CREDITE Di
CERT 3082.04
Lﬂﬂﬂ?ﬁﬂﬂﬂﬂﬂ%



United Analyst and Engineering Consultant Co,
3 Sai Udomsuk =t
Tel @ 2763 2628

United Analyst and Engineering Consultant Co., Lid,

dd, Bengchak, Frirakhanon &

Sol ih 41, Sukhurwll A
73 2808 Fax 0 2763

k, Preskhanong, B ik
vasdussconsultant com

ussadbis

3 2800 wiw, 8L

0 www. uasconsultant com E-

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Feb 20,2023 Test Date +Jan 25,2023
Equipment : Hydrocarban Analyser Model @ APHA-370 Equipment : Hydrocarbon Anakyzer Model 1 APHA-3TO
Manufacturer :  HORIBA Serial Number : THEGLSAN Manufacturer:  HORIBA Serial Number : HAMEHUSM

Standard Gas Concentration Dilutor Detail
PPM PPM Marnufacturar
PPM M Model
kLB PPM e PPM  Serial Number
Carbon M {as)] - PPM ¥ i - PPM
C Na, DB24432 Cylinder No. : DB24432
Expiration Diate Aig 4,208 Expiration Date | Ak 4,2048
Multi-point gas test data Multi-point gas test data
1§ Analyzer F P E o E Analyzer . :
| Reference Value (ppm) | isplay (spm) Difference Error |Parcent Error|  [% Error | B Reference Value (ppm) Display (ppm) Difference Error lPercent Error|  [% Error |
| 0,44 .44 tevel 1 |Zem T 0.00 015 [ o5
I 1.21 3.12 ol 2 |60.00% | T 16,66 | 134 | 7
Average Differend 1.4 amark : Measuring Range hverage Difarenca (%) 1.81
Ac ke Limit & 5%
Multi-Point Gas Test Chanl
R 50 | T

o — £l —

= 1n.7a9

a

b | — il

4

7 — i | -

o — ) =il | |
n Réfdrence value [ppm) 29 = Aralyzar Display 50 n Rilllranca valus [ppm) 20 | —=— Analyzee Display | .

Page 1 of 1 Paga 1 of 1

wenanslumuny

| CALIBRATION LABORATORY Co.,LTD.

ilacaw

Airgas Specialt
i Airgas USA, LLC
irgas Ameois

Bldg 1
an Ak Liquide company Plumsteadville, PA 18045
Airgs.co

CERTIFICATE OF ANALYSIS

Grade of Product: EPA Protocol CERTIFICATE OF CALIBRATION
Part Number: ED3AISEE 1 SADDGC Reference Number. 160-401808378-1
Cylinder Number, CC143232 Cylinder Volume: 144.0 CF
Laboratory: 124 - Plumsteadwille - PA Cylinder Prassure: 2016 PSIG FOR
PGVP Number. AT2020 Valve Qutiet; 580
Gas Code: CH4,PPN BALA Certification Date;  Oet 16, 2020
Expiration Date: Oct 18! 2028 NOMENCLATURE VIBRATION METER
EPAT G - Sxandards (Mny 7013]" Cocumen EPA, £
BOOR-12%31, A Thias cylinaur s 2 it ansyscal MANUFACTURER INSTANTEL

ry | o " i
Uncartainty s seaied beiow with B conioence lavel of 4% ol Feputites which, affect the e o his saitration médurs. 44 cancantalions are on &

mokimoln Saws uries offanyiss noled e ; .
[ Mol Ui This Cylinons baiow 100 ikl |6 0.7 e MODEL ' TYPE T21AISO1T2IA2901
e R
ANALYTICAL RESULTS SERIAL NO, i UM12393/UM12393
Component Requested Actusl Protocol Total Reiative Assay
b o g Méhod Mmcgriality Duie CLID. NO. 251801351
METHANE “A000 PPN 018 PPM a1 - 1.0% NIST Traceable 1082020
PROPANE 4000 PPM 4008 PPM (=] +1- 0.7% NIST Traceabin 1MIN2020 JOB CONTROL NO. 4 230131619601
AlR Balance:
CALIBRATION STANDARDS CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI
Type Lot 1D Cylindar Mo Concantration Uncertainty Expiration Date
NTRM 02010405 KOID090 4076 PFM NENITROGEN +-0.6% Dec 02, 2021 #1 SO UDOMSUK 41, SUKHUMVIT ROAD,
=MITROGH - 22, 2023
NTRM 170608 CCBIZE0 0.967 % METHANEMITROCE? 0% Lo P BANGCHAK, PHRAKHANONG, BANGKOK 10260
ANALYTICAL EQUIPMENT
Last Multi = i R L
O TonszaTET Apmpuc] e = DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED : 24 February 2023
MES FTIR - CH4 - 100526781 FTIR Oct 14, 2020 L 3
Nicolat 8700 APW1100351 CIHE FTIR Se 18, 2020
Ieepart uf caibe atian srreen sl ba aboon b part, Exvept compledn. Withour the spproval of the ©siratien Lberstory Ci, L1
Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4.B66kg
GROSS WEIGHTS: 27.5385kg o o
PO#- 5220003625 Calibrated By : Suwit Phuanbusabong

Calibration Engincer

Approved By : Mongkol Yotsoontom

Authorized Signatory

24 F

uary 2023

This Culiirating Certificate documents the truceablliey b

8 wtasilasily, whichi reallae Chie it of menverement according to

the Internatienst pem

f Unies { 81 )

Certiffeate Mo, Q23019601

Lanmﬂ;imugu“




CAL[BRMI{}N LABORATORY CU..[]D

W, 55 So Prasert Manubt 20 Yaek 4, Frassd Masukil 2., Ls n Banghe

Tel. (257803634 Fux 025762672 awesbaboralimycom Bk saleGirakifoiy o
CLC
Acsrvdited
Wb’ Y

REPORT OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL { TYPE TZIAZS01/T21A2901
SERIAL NO. 1 UM12393/UM12393

DATE OF CALIBRATION 22 February 2023

ENVIRONMENT CONDITIONS :

Tumperature (23t 1% Relative Humidity : (55 15) %R

PROCEDURE USED :

This instrarmsent was calibrated under procedure No, CLC-CPEE-08 tazed on 190 16063-21 2 calilration gubdeline.
The calsbration was performed by wsing Digital . High i P
Accelerometer and Measuring Amplifier which mainmimed by the Calibration Laboratory Co., Ltd,

bile Timer/Counter,

REFERENCE STANDARD USED :

1. Diggital Mubtimeter, Warvetek Model 1281 S/N, 29320

2. High Resolution Programmable TimerCoanter, Philips Model FMG630E SN, SM60T10]

3, Aceelerometer with Mensuring Amplifier, Bruel & Kiner Model 8305, 2525 SN, 397018, 2434988,

TRACEABILITY :

1. The mezsurements are imeeable 10 femational Syatem of Unis (513, through Aeronauticn] Rudio of Thaitand Led
Certificate No. 05020721, Due Date 31 May 2023

2. The measurements ans traceible fo Internitional System of Units (S1), through Acronutical Radio of Thailand Lid
Certificate No. §7-0001/22 | Due Daie 22 Febrary 2023

3. The meusurements are traceable to International System of Units (51), threogh National Instinte of Mewology { Thailund)
Ceniflcate No. AV-0009-23, Due Date 22 June 2023,

UNCERTAINTY :

The reported expanded uncertaingy of messurement is stated us the standard y of ltiplied

by the coverape fictor & = 2,00 which for 8 narmal distibution 7 o0 covernge | ility of 95 %
It has heen evaluated according 1o the * ion ef the L inty of M Fn Culibration (EA-4/02 M:2022)"
Certificate No. Q23019601

FI-011-04/01-12 page2of 4

wnasly ¥
&

gciconltion

CALIBRATION LABORATORY CoO.,LTD.

01194, 55 Sol Prassa Manuke 26 Yuak @ Prossn Mar
Tol O2-ETB15534 Fawo 02-578-2672  www.rakibratory.oom  Emaksied

A Lodphenn, Bangkoi

CLC

Aonrediiel

CALIBRATION DATA
3. DISPLACEMENT RESULT

Test point ST Reading | DUC Rendiog | Comestion | Uncersainty
{mm ) ( frequency ) M {mar ) {mm ) {mm ) E{%alrdg )
03 S0 Hz 0.030 0.030 0,000 2
0,04 S0 Hz 0.040 0040 0,000 1.7
008 50 Hy ek 0,050 0.050 0.000 L5
006 50 Hz 0.060 0.061 0001 1A
047 S He 0070 0071 0,001 12
003 100 Hz 0.030 0.030 0.000 a1
QRS 100 He 004 0,040 0000 .7
0.05 100 Fe peak 0050 0050 0.000 L5
o 100 F 0.060 006k 0,001 13
047 100 He 0070 G0 0001 12

Note. * means Calibmtions murked " Not ANAB Aceredited © in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificute No, ACDM-2514 Version 008 Page | of 58

This report is valid for the nbave stated Instrument's only.

Wil End of Certificnte ##%

Certificate No. Q23019601
FA-011-04/01-12 page 4 of 4

Lanms'lun%

wicralbmation

CALIBRATION LABORATORY CU..ITD

211011, 14,55 5

Al Rk Lo

snanit Maoukil 20 Yash i, Frasst

<itorattny po

Vel (3-6TH0353-4 Fae CE-STR-2ETT  www.calabonal

CLC

Aneeediied

e v

CONDITION OF CALIBRATION ITEM ; GOOD
MEASUREMENT RESULTS : (X ) without sdjustment { ) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Tesl point o STD Reading | DUC Reading Carrection Uncerminty
(gl { freguency ) (g) (el (g) X (% of rdg. )
03 S0 Hz 30 nins ~{LIMES 1.9
o4 30 Hx 0.400 0408 =008 19
0.5 30 He peak .50 (TN <A1 1.3
b S0 Mz 0.600 n61E 0018 L3
o7 30 Hz 0700 Tl 0021 13
03 100 He 0300 oM =0.004 1Ly
04 100 He o400 0407 0.007 19
08 100 He peak 01,500 1500 0,009 13
06 T4 FEz 0600 613 =013 L3
o7 100 Hz Ton 0719 =009 L3
2 VELOCITY RESULT
Test peint Vi STO Reading | DUC Reading Comestion Uncertainty
{ mmis | { froguenty ) { mm's ) {mmis } { i } X (% olnig )
X S He 30000 1044 o4 L8
4 50 Hz 4000 4.05% -(L.055 18
5 S0 Hz penk 5,000 067 -406T e
& 50 Hx 6000 BOTY 0079 L8
T 50 He T.000 7.089 -0.089 1B
3 100 He 300 1009 -h 39 R ]
4 100 Hx 4.000 4.048 0048 LE
5 100 Hi pezk 5,000 5055 -0.055 18
& 100 Hz 6.000 6063 -0.068 LE
T 100 Fz J.000 480 =U,080 LE
Certificate No. Q23019601
F3-011-04/01-12 page 3ol 4
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welccallbeation

TNNOVATIVE TS TRUMENT CALIIRATION AR
ETEVATIVE TRETRUMENT 163, 15, HEAD OFFIC

S MM LU SR ST AKLIEN £ TAMINN BARG KAT,

ANEHITE MANG PHLLSASILT PRARARN FROVIRCE 108460 THAILAND
THL GSNTT IINE-1 F AN 0N-TE F-TH AN

Certificate of Calibration
Customer
N UNITED ANALYST AND ENGINEERING Certificate No . 23-ACT-111
CONSULTANT COLLTD. Request No - Reg-2023-1408
Address = #1 Sof Udomauk 41, Sukhumvit Rosd. Bangrhak,

Pmkanong, Banghok 10260
Unit Under Calibration Details
Meoassrement item + Avonstic Calfbmtor Class - 1

Manufiscturer SVANTEK Range : 94, 114 dB/ 1000 He

Muodel 8V 35A Intrumment Statn ©  Llsed
Serial Number 73249
(iv] - UAE.EFM. 1052561

Calibration Environment and Detalls

Temperature B34C)
Humidity = 150420 %RH }
Bammerric Pressure (1013 £10.0 hPa )
Received Date + 26 June 2023
Calibrstion Dute = 27 June 2023

Locanon of Calibration ; LAB | Acoustic
Calibration Procedure - ln-house method CP-ACT-02 based on IEC 60842:2017 Electroacoustics - Sound calibeators

Reference Standard Madel Serial Number Traceahle Due Calibration
Sound Culibrator SV A5A SROTY EEl 31 May 2024

THD Multimeter 2013 1047765 NIMT 31 Jamuary 2024

Traceability * Thid certi o hility of 1o d natbonal standard, and to the

relization of the international Systom of Units L S1),

Note
The reported uncertainty is hased on standard uncertninty multiplied by the Coverage Factor k=2, providing o level of

confidence approximately 95 %,
Calibrated By : Approved By :
Mr. Mogpadon  Lusnggart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Englneer Supervisor
lssme Dite = 27 June 2023

o il witbost wrinem n-rvnurnrl::lmlmwn.ncnjm' um'l



INNOVATIVE INSTRUMINT CALIILATION LAR
DOV ATIVE INETRAIMEST OO, LT AT I
100 A 10, Sk S TIRARLIR |1 TAMIBLIS B S0 AN,

AR IARCE PHLEASITT AR AR PUOVINGE 1186 THASLAND

Py —
RE-aial

Fape2all

FEELS 1N T 1A-S800- 1 FAN G001V TI40

Certificate No « 23-ACT-111
Request No ¢ Rog-2013-1408

Sound pressure level Calibration Results : Without Adjustrment
Calibration Range Without Adjustment (dB) 1 (dB) b limit
(dB) Mensured Error Mensured Error [ £dB) Class | { £dB)

G dB /1000 He R4 =016 = = .14 02s

114 4B / 1000 He nim 0,2} 0z = 013 0,25

Frequency of Sound pressure level

Calibration Range Without Adj Ad) Uncertainty | Acceptance fimit
(Hz) Mensared (Hed | Ervor (%) | Measared (Ha) | Ervor (%) [=%) Class 1 {=%)

4 dB 10 He 000,00 .on - = (il 070

114 dB /1000 He 100,00 L] - = tha (i}

Totul Hermonic Distartion pluy Nolse of Sound pressure fevel (THD=N %)

Callbration Range Withount Ad] Adj L i limikt
(Hz) Mensured (%) Measured (%) (=%) | Class 1(=%)
Od B 100 He o7 = G40 5
114 dB /1000 He 04 = L) 25
Nate :

Assgqrtanes Tl way IECICOAEI01T Clask 1

temills exchude

+ The salihmsian vemihs excinde the micropbons velume vorestim

End of Calibration
o i ™ 3 m il gt
«sengnsluemugy
Cartificaty Number 20230038675

A" ndaphor 16 Used with he presmpdfss

Cafitrallon Check Frequancy. 1000 He, Rafience Sound Prassure Loval: 114 &5 re 20 Jf'a

Pariodic st weré perlomied i sccondanos with procesdures iom IEC G1672-22013 | ANSUASA 51.43014Fand

Pattam approval for EEC G1672-1:3013 [ ANSIASA 51.4-2014Fan 1 shaly completed by Plry
{PTE} on 200T-10-00 referenca nombar PTE-1.72-4034 218

Thie saisnd el semified for basting romplesod Tha of IEQ HT2.4:2073 [ ANSIASA §1.4-2014/Par
3, tat the etvimnmenial condEsns undsy which 0 toats were perfarmad. As evidenss was puldicy availots, from & Indegrndent
tsing organization responsible dor approving the resuits of patisme-evalustian tests pedformad i accondancs wi |EC s1872-22010
ANEHASLA S A-2014iFar 2, 1o demonsteale it e model of soand lovl meater ity conforman &6 the class 1 specilicatians n [EC
BIGT2-1:2013 | ANSIIASA 51.4-2014Fart 1] the soud level mator submiiied for saling confams & the dees tspecilication in EC
E1ET2- 12013 { ANSHASA 51 4-2014/Fart 1,

Standards Used
Dencripne CalDate  Cal Due Cal Standurd
Tarson Davis CALIY ] Resiibon Tstensity Calibrumor P00 20T 250
Hart Seieniific 2624-H Tatperatire Probe 2WTL08-25 20230525 [T
Larson Dhrvis CALII Acoustic Calibrator 022072 23721 i
Larsunt Duviy Model 831 0002 W02 TR
PCHATTALS 12 mch Prepolarized Pressme Microphone 2023-03-00 20240500 w145
SRS DS Ul Tow Distartion Cencratur ElAE R DR L] 007635
Larson Davis L2 Fresnplifier fir Model 811 Type | 2230028 20230028 PCROOMTES
Acoustic Callbration
Maasured acoording to IEC B1672-3:2013 10 and ANSI $1,4-2014 Pan 3 10
Eapnadii
Meavarement Tewt Reauli ] Lower Limid [dB]  Upper Limit |d5) o 1an1 ‘Heault
1000 Hz 114,01 11280 114.20 0 | Pas
Loaded Circuit Sensitivity
Teat Hewbt Lawer Limit Upper Limi Fapnnded
Mensarensent : : Result
Tl V0| Jdlre ) V) Pa| [T R ) Uncertainty 145}
1000 Hz 4871 H2.44 48,33 014  Pass

— Fad of meusuroment resulis—

Acoustic Signal Tests, C-weighting

Maasured according to IEC §1672-3:2018 12 and ANSI 51.4-2014 Past 3: 12 using 8 eamparisan couptar with Unit Under Tast
[UUT] and refarance SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5, ANSIE1,4-2014 Part
1685

Fpanded o

Frequency {Lis] Tost Result [l rpected [EB]  Lawer Lindt [¥8]  Upper Limbt |13 w“m

125 18 020 =120 n.an 033 Pass
1000 018 o.on 0,70 oo 023 Paas
BODO .64 -3.00 -5.50 =160 032 Pass

= Enil of moenurenment revalie—

LARSON DAVIS = A PCB DIVISION
1681 Wit 820 Nosih

Provo, UT $4601, Uinited States
Tltstibd-M

®LARSON DAVIS

WHIHTIRN Page2af ¥ THNIL AL e €

tenaslumunu

Calibration Certificate

Certificate Number 2023003675

Customar:

Unlted Analyst und Engineering Consubtant Co Led
Ne. Hi Sal Udmimuk 41, Sukhomvic Rosil,

Bangehak, Phra Khanang,

Bangkk, 10260, Thailand

Model Number  LaT? Procedure Number D000 8384

Serial Number  0DOT211 Tachnicinn Jacob Cannon

Test Results Pass Calibration Datn 24 Muar 2053

Calibration Do

Initial Condition A& Manufactured T 2356 ¢ s005°C

Description SoundTrack LaT Class 1 Humidity 488 %RH #2.0%RH
Class | Sound Level Metar Static Presdure 8568 kPa  20.13KPa
Finmware Revision: 2.404

Evaluation Mothod Tasted with: Data reported in o8 re 20 pFa.

Lawson Davis CALZH1. SN 0108
Lamrson Davis CALZ00, 5/N 9078
PCE 37TB02. SN 345817

Larson Davis PAMLET1. B 077846

Compilence Siamdards Campiient 1o Menufactine Speoiications sed e Tollowing standerds when eombined with
Calibration Cariificale from procedure DODGH.BITH:

IELC B0ES1:2001 Typea 1 ANSIS1.4-2014 Class 1
|EC 60834:2000 Type 1 ANSI S1.4 (R2008] Type 1
|EC 812622002 AMS! 81,11 (R2009) Class- 1
1EC B1260:2001 Class 1 ANEI 51.25 (R2007)

IEL 816722013 Glass 1 ANEL 51,43 (FEOU/) Type 1

Isauing b cammias it e muirment deacibed above mests or axcoeds ol snecBcalions s sklad In e rtererced prcedurs
(urdass ofhenwise noled], 1l has besn calbrded using measwemant standarts traceabie 10 he Imarrationat Sysiem of Linils (21}
thraugh Ittt ot rd [N, ar pibr rat Intilitistes, and s the
requirements of ISONEC 17026:2017.

Test pairts marked with 2.3 In the uncertaintics column do nct fall within this laberatory's scope of sedreditation.

Thi quaty system is mgaisred (o 150 80012015,

Thits calibrason I a direct camparsan of e Ut undar tant to the linied referenos standnrds and did mat imvolve sry satglbog plans @
camplote, N allowsnce has been made fov the inslabilty of tha (es devios die 10 Use, Time; so. Such alicwsnces would be made by

the citomur g5 needed,

The verre mampuio with e 190 Quide o the ot Unzanainty n {CUML. A
covearags fmcior of 1 wgma (=21 hna by el 10 tha standerd ncetainty o sepress the sxpaamad uncerainty st
epproamataly B5% confidence lvel.

This repert may not ba repeoducad, sxcapt i full, uness parminsian for T publbontion of an approvad abstract w abtained | wriling
froen thes organization |sauing this repan.

Comection data from Larson Dusin LeT Masmusl for SouncTrack ExT & SoundExpest Lal IT70.01 Rev O Suppartng Fimtwars Vorsan
40,5, 2010-00-10

Far $4° microghonas. the Luron Davis ADPO24 14* 10 1 aoapsor i Wsed wit he caliorators and (s Lamon Davis ADPEHD 147 10

LARSON DAVIS —A PCT DIVISION ° LARSG N Dﬁyls

16531 West A20 Narib
Provo, UT Ra6i, United States

T1e4H0001
ALRMTULILLY D001 B Res O
{iY
Curtificate Number 2023003875
Self-generated Noise

Megsurad acconfing to [EC §1672-3.2013 11,1 snd ANSI §14-2014 Part 3: 1.4
Measurcomeat Tea Rowut [0
Acweighted 4032

— End of messurement result—

~ Kt af Repurt—

LARSON DAVIS - A PCH INVISION
1681 Wesi 6260 Nuarth

Priva, LT 8460, Uited Sttes
Tli684.0001

®LARSON DAVIS
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Certificats Numbar 2023003651

Calibration Certificate

Cartificate Number 2023003657
Customer:
lnitedd Amubyst wind Eminesring Conuliunt o Lid Standardy Used
W 81 Sof Uibonsulk 41, Subinmyit Rosd. Description Cal Date ol Due al Standard
Bangchal, Plira Khenomp, Hrt Seientific 2636-F Temporsture Probo 207140825, 07406325 0N
Banghak, 10268, Thailand Siis D536 Ulera Low Distarthan Uenesisar MZAR-A0 2023-63.30 o7
Model Number  LxT1 Procedure Number  DODU.B3TA
Serial Numbar 0007317 Tochwician Jacob Cannon
Tast Resulls Pass Calibration Date 23 Mar 2023
Callbration Due
Initind Condition  As Manufactired Fanitaticd AR e TR
Description Sound Track LaT Class 1 Humidity §03 WAH £20%RH
Clags 1 Sound Leval Mater Static Pressure. 8608 WPa £0.934Pa
Firrware Ravisson: 2404
Mathod Testod using Larson Davis PRMLXT 1 S/N 077646 and a 12.0 pF capacitor t2 simulata
microphone cipacitence, Dats reported in 4B e 20 yiPa assuming o ricrophone sensitvily of 50.0
mviPa.
Compliance Standards  Compliant 1o and the fallowing wiven combinad with
Calibration Cartificsts from procedure DO001.8384:
[EC BDG51-2001 Type 1 ANSL 51,4-2014 Class 1
IEC BOBO4:2000 Type 1 ANSI 51,4 (R2008) Type 1
EC 12522002 ANSI 51,25 (2007}
IEC B1672:2013 Class 1 ANS] 51,43 (R2007) Type 1
IEC §1260,2001 Class 1 ANS]S1.11 (R2008) Class 1
Issuaryg hat centifies Trat bove meets or s stated in ™
{urirss omerwiss nated), It has boon calbirted using Inta the | Symtom of Linits (51
shraugh tho Mationsl |neituty of Standards and Technology (NEST), or ofher nalional messurmment insttules, and meets the
requirimenta of ISOAEC 170252017, marked with & 3 In bumn o not fall within this ¥

weepe of neoreditation,
The qualty systor is registerad i 150 SO013018,

Thin eatibention |5 & fimet campasison of fe Ut under test o M lated redaranca standards sd did not ok any sampling plans 1o

complete. Mg llowance s been mode for th insabillty of the lest ded 1 use, lime, sle. Sugh ahe s s by
thy cumtomer as nided.
Tha antins Wi safth U 150 Guide &= the lom of ity 1 UMy A

cavaragn factor of spproxdmatety 2 sigma (K=2] hao been applied to the standard uncemnty 10 express e sxpandad uroe—iainty of
approvimuinly B confidence sval.

Thiks rapart may rot be et in s, unl for tha publication of an approvad absime | obtained in wiiting
Treami the ceganizRsan iseiing Mis rapor.

Cérmaction data fom Larson Davis LxT Marsl for SoundTrath LeT & i, T70.01 Rey O Supy Firmrrware Virsion
408, 20190010

Gailbrabon Chack Franuency; 1000 He Refersncs Sound Presatre Level 114 dB 20 uPa

LARSON DAVIS =A PCR DIVISION e
v LATSON DAVIS - A PCB DIVISION
16 West §20 North = .
16K] West 820
iy O C 113 LARSON DAVIS i N ®LARSON DAVIS
10001 o el TG00 a P BrVIBION
B R ] Page Lol L SRR TR0 AT i )
wenanslal |
T enanslamunu
Cartificate Numbor 2023003651 Cortificate Number 2073003651
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
;: = AL
an ot
: . i - ;
i aa g g at ‘-
=
Fl el v T ” - L] " i: z o W 3 m & = a m = § W N
i a2
g 04 L \\- = g gl
4
4on 40
45 ar
D -l\sE o
i 0 oo 1000 o000 000 L "o "ag e - "o mn 1a
Froquency (Hel Lawal Ijuctwel (48]
I—-N«mﬂ B DOVIMn s LW LM e LI e i | i | g L
Braodband level imearity parfonmed sccondng to 160 E1672-3:2013 1B el ANSI S1.4-2014 Part 2: 16 for compliance 1o [EC G1873-1.2003
Elocirical ignal 4 o frguncy Waiging pifannod according 1o [EC §1BT2-37013 13 and ANSI S1.4-2014 Par 3 14 for camglianss to 5.4, IEC G0804:2000 6.2, IEC 612502002 4, ANS| 514 (R2006) 6.9, ANSI 1,4-2014 Pan 1) 5.6, ANSI 51 43 [R2007) 6.0
IEC B1E72-1:3013 5.5 1EC B0B61:2001 5,1 and £.2.2: IEC B0M4:2000 §; ANSI 51,4115 (RI006} 5.1 and 8.2.1; ANSI S1.4-2014 Pan 1:58 an lﬂl Lower Bt (48] it (4] Fxpanded R
Froqueney (T} Test Result (] Deviation [dB]  Luwer it 8] Upper Hmbt (i) D-wmm'Im Hesult Uneereainy [d4B]
36.00 066 470 0.70 016 Pass
am 036 035 . 0,31 015 Pass ar.o0 i) 470 0.70 (kT Pass
#3.10 005 -0.05 £.30 0,30 05 Pass 38,00 7 ¥ Pass
125,80 e 003 030 .30 015 Pase 39,00 fe an ) T8 ress
25118 003 £0.03 -0.30 030 015 Pass 40.00 o021 .70 0,70 016 Pass
501.19 003 005 0,30 0.30 0,15 Pasa a1.00 017 070 07 016 Pass
1,000.00 000 0.00 030 0.30 015 Pas 42.00 0.1z 070 .70 01
. X R . 18 Pass
1,605.26 0,02 0o -0.30 030 .15 Pass 43,00 010 0,70 070 017 Pans
3,981.07 0.00 .00 -2.30 0.30 018 Pass #4.00 005 070 a7 \
7,942.28 0.04 004 .30 0.0 015 Pass A5.00 0.00 70 a7 ?.:: ::
15,848,893 .06 008 042 .32 015 Pass 46,00 01 -0.70 .7 .16 Pags
10,962.62 .35 435 .81 041 015 Pass 47.00 .05 0.0 070 0.16 Pass
— i of meunrement revults— 4800 0.04 0,70 070 016  Pass
48,00 D04 070 070 0.8 Pass
54.00 .05 070 070 0.18 Pans
58.00 007 070 070 0.16 Pasy
64,00 007 0.7 an 016 Pass
8,00 .07 a7 070 0.6 Pass
T400 <0.08 070 070 016 Pass
7a.00 0.08 01 0 016 Pass
84.00 .07 a7 o7 0.8 Pass
83.00 007 a7 070 016 Pass
.00 .07 am 070 018 Pass
89.00 001 &.70 070 015 Pass
104.00 0 470 070 045 Pass
108,00 0.00 470 070 015 Pass
114,00 0.00 470 ot 045 Pass
119,00 Eilie] 070 oo 0,18 Pase
124,00 0.0t 470 070 0.18 Pass
120,00 001 270 070 RE] Pass
134.00 -0.01 am 0.70 0.95 Pass
136,00 001 470 0.70 0.15 Pass
137.00 -0.01 70 0.70 018 Pass
138.00 001 070 0z 0.18 Pass
128,00 <002 <070 ofn 0.15 Pess
= Enal of mensurement resulis—
LARSON DAVIS - A POB DIVISION AR LARSON DAVIS — A OB DIVISION
e r
L W 0N o SLARSON DAVIS 1 Ve o ©LARSON DAVI
Provo, LT 84601, Ulkited States = & s PO BABION Trave, UT 84601 . United Snres - “ D s
TlahRA-0001 T T 216 £44.0001 St pfemtinfiotptivine
AT T PFuge 3ol & DO 84 Kirwc¥ ML T Page4al & iR 47 R 07

wnanslupuny wenanslamuny



Cartificate Numbar 2023003657
Peak Rise Time

ok nse Sme performad according o (D BOBS1:2001 8.4.4 md ANS! 514,196 (RI005) 844

Amgiltade (4]  Dursilsn |ps)
13785 40

kY

TILEG

126.85

116,85

Negative Pulss
Positive Pulss
Mepativa Pulse
Posilive Pulse

Test Result [dB]  Lawer Bmit |dif]

135.28 133.80
136,25 133,80
134,32 133.80
134,32 1380

— End of measurensent vesults—

Upper linsit [di]

Positive Pulse Crest Factor

200 ps puise tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
Crest Factoe messured accomng 1o JEC 60851;2001 §.4.2 and ANSI 51 4/1083 [R2000| £.4.2
Asmpilide (4T Crest Factor Tk

13580
13580
135.80
136.60

Expunded
Utieertainty Jd5]

Resull | £ Lbmudis (4] Espanibed Uncertabnty [48]
oD +0,50 0151
owun +1.00 (RLES
ovLD =150 0153
D4z +0.50 0151
A1 =1.00 0161
ovLD %150 D153
-013 +0.50 0153
013 +1.00 015
0,20 1150 Q153
013 +0.50 [-RE-5 4
012 1,00 RERS
.01 +1.50 0153
~ End of meamrement resulty—

Negative Pulse Crest Factor

200 s pulse tests at 2.0, 12.0, 22.0, 3.0 dB below Overload Limit
Creat Facir measured according 1o TEG 606512001 4.2 and ANSI 51.4.1953 (R2006] 8.4.2

Amplitnde [d8} Crest Factor

136.85

12685

11085

Test Result [4B]

oo
oMo
ovp
0.1
0,10
ovLD
-0.13
an
<025
-0.12
0.1
a;m

Lhaes (18

+0.50
£1.00
E1.50
£ 050
£1.00
+1.50
=(0.50
=100
+1,50
+0.50
+1.00
+1.50

= End af measurement rosulis—

Expundad Uneertainty |4

0asg
0.458%
0353
D5t
0.45%
0.15¢
0152
0153
nis:
0161
0181
[REES

05 Fass
015 Pass
046 Pasi
015 Pase

Pass
Pasu

Pass

LARSON DAVIS - A TUB DIVISION
] West 620 Narih

Py, UT 4601, United St
Tla-paapa0l

NIEITIAN (T

= & 4 EEaE

Measired Level [HB)

The SLM bs sut 1 low range.

Frequency [He|
830

800
10,00
1250
18.00
20,00
25.00
3160
40,00
50,00
E3.00
B0.00
100.00
125.00
160,00
200,00
250.00
315,00
400,00
00,00
A30.00
B00.00
1,000.00
1.250.00
1,600.00
2,000,00
2,500.,00
3,160.00
4,000.00
5,000.00
B,300,00
B,000.00
10,000.00
12,500.00
16,000.00
20,000.00

Page Saf B

Cartificate Numbar 2023003851
1/3-Octave Self-Generated Nolse

Vst Rl [£8]

7101
2080
19,18
18.13
16.66
16.4T
15.54
1455
1394
12.53
12.05
1124
10.61
10.01
234
01
852
871
8,61
8.80
.26
478
1040
1115
.84
1275
13,68
1464
15.55
16,47
747
1844
1044
2048
2142
2241

Frequency [H

Upper timit [4R]

= Endl o tiveasisrennt resnbie-

2460
24.00

7A0

LARSON DAVIS

enanslumugy

TIO0N1 4481 ey )

Pass
Pasy

LAREON DAVIS—A PCB DOVISION
168 West B30 Norh

Provo, UT R4601, United States
T1h-HE4-000]

IIITIN0 1T

®LARSON DAVIS

TN T e €

tenaslumunu

Cartificate Number 2023003557
Gain

fami massiited Gccorctng b IEC 81072:3:2073 17.3 and 174 and ANST 51.4-F014 Part 3 17.3 snd 17.4
L

Menaiirement Test Hesnlt [d11] Lower Hmbt [85)  Upper Huit |d7] U I'![ﬂf Hesalt
o dB Gain a3 g 9380 410 015 Pasp
0 dB Gain, Lmaarity 41.14 4030 4nTn nae Pase
DBA Low Ranga 84,00 4390 .10 0.5 Pass
OBA Nonnal Range 94,00 93,20 4,80 046 Pags

— End of mezssrenent rsulis—
Broadband Noise Floor

Hol-gurmriled nolse messured seoording 1o IEC 8187T2-2.2073 1.2 and ANSI 51.4-2014 Pert 3: 112
Megaurement Test Resaibt [AB] Upper Hisit [dB] Hesult
A-weight Noise Floor arm 36,00 Pass

Niise Floor 702 3500 Pass
Z-waight Noisa Floor a4 3800 P
~ End of mensirement ronlie—
Total Harmonic Distortion

Mangured Lming 13-Cctave fikors

A 3 Expunded

mremeni Vst Resule (AR Lower Limle jAB]  Upper Limbt [dii] - jaB) Reult
10 Ha Signal 13564 138,05 138,65 o5 Pass.
THD £7.26 =56.00 oot} Pass
THO+N -53.27 -56.00 L1 Pass

~ End of mensurensent results—

LARSON DAVES — A PCB DIVISION
6K West 120 Narih

Prova, UT B460 1. United States
TE-EH4-0001

®LARSON DAVIS

0213207 84017 Page b nl B Db AA0T M G

Lﬂﬂﬂ'ﬁ‘hjﬂ’mﬂ&l

Cartificate Number 223003851

~ End af Repori=

SLARSON DAVIS

Page Bal D001 0T R 0
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Calibration Certificate

Mo 41 Sof Udsnaik 41, Sakhimvil Road,
Bangehnk, Mhra Khanong,
Banghkob, 10240, Thalland

Model Number LT

Procedure Nembar 00001, 8384

Sarlal Mumibas T2 Technician Jucab Cannon
Tagt Aesuits Pass Calibiration Date 24 Mar 3023
Cailbration Due
Initial Condition Az Manutacturad Temperaturs 2358 ¢ +025°C
Description SoundTrack LxT Class 1 Humidity 483 WRH +2.0%RH
Class 1 Sound Level Metsr Static Presswure BET1 kPa +0.13KkPa
Firmware Ravision: 2,404
Evaluation Method Tosted with: Data roported in dB re 20 pPa.

Larson Davis CAL200. SN 80TH
PCBI7TTRO2, BN MER1E

Larson Davis PRMLXTT. SN 077647
Larson Dayis CAL281, SN 0108

Compiiance Standards Carmpliant and Ihe Toliowiny stadards when combined with
Caliration Cenificate from procedurs D001 8378

|EC 60651:2001 Type 1
IEC 80B04:2000 Type 1
PEC 812622002

FEC 612602001 Closs 1
VEC B1672:2013 Class 1

ANSH 51.4:2014 Class 1
ANSI 51,4 (R2006) Typs 1
ANSI 1,11 (RZDOH) Cluss 1
ANSI 1,25 (R2007)

ANSE 51,43 (REUOT) Type 1

that s ar macweds nn soiid Iy Wi raferenced peooadune
(urdags othanwise noted], 1 has boen calibrmsed uni tracesdbie 1o the Bystmin of Linits {51}
uough ma Kational instute of Sandarrs and (MNAST), or ofher insstules, o meels e
enquiraments of ISOWEC 170262017

witha 3 I the oy acape of

Tha cuality sysbom 1s raglalsned to 150 80012015,

Thes cafitration in  direct comparison of S unit under st o the it mbsence smedands wnd did nat invabve any samging gl i
complate. Noaliowance han beee made for e inslabiilty of the lest devies due to une: Uns, olo. Such allowances would be mado by
fhe customar as poeded.

Thr ncertainties wors computed i with the 0 Guide 1o e san o | n UMy A
ovarags factor of mpproodmataly @ wignsa (+=2) han bosn applied to the standard uncertainty i expre e saponded uncesinty of
mpproximistoly B5% configence fovel

This report may nal b exgapt in Tull, unless
Sroem B orgpanization [ssuirg this repart.

for the publication of s spproved sbatrmct i obtairad n witing

Corraction daka Irom Larsan Davis LT Marwisl for SeundTrack LaT & SsuntEsperl Lal. 177001 Rev O Supparting Firmwas Virsian
208, 20100810
For 1/4* microphones, the Lisrson Davis ADPO24 14* 1o 112 adaplor is used witl the calibestors and the Larson Davis ADPG43 104" o

T A ®LARSON DAVIS

168} Wesd 220 Norfh.
TR B R £

Prova, UT 84601, Unisted Sinies
T1E-884-000)

AT

enanslumugy

Cartiflcate Numbar 2023003678

Seif-generated Noise

Messured acoondng 1o 1EC 61672-5:2013 11.1 and ANS! 51.4-3014 Part 3-11.1
Memaremcnl et Resude [N

Arwighited 4051

— Enf uf measuteomvat romliv—

— Kl f Bport—

Signatuey

LARSON DAVIS — & PCB DIVISION

Lﬁﬂﬁl :::U’Tfﬂl‘lj:\mdéhmel o'—AHSUN DA“S

TI6-684-0001 ba bl L

IR AIATIEI DO KA oy
wnaslumugy

Crriificats Nuvnber 2023003078
172" adapton s used with the presmpifier

Cibratan Chack Froquency: 1000 Hz, Refarenne found Frassim Lavel: 114 dB re 20 yFa

Pariodic lests in with

fram IEC 6Y672-3:2013 / ANSUASA 51 4-2014Partd.

Pattam spproval for EC 8167212013 | ANSUASA 51.4-20147art 1 compsated by F
(PTB) on 2007-10:03 refarenice aumiber FTE-1, 72-4034218,

Tha sound level matar submitted for testing succesafifly comploted the peradic tests of [EC §1672.3:2012 | ANSIASA §1.4-2014Far
3, fof the EnVFTNMEental cConGTana UNGor which the etz ware performest, A evidencs was publicly avadatia, from an indepencant
teating organizedon responaible for approving the meoulis of pater-ovakintan sests perlormind n accomdance win EC G1672-22013/
ARSUASA 514201 4/Fast 2, Yo domorstratis that tha moded of sound level mosar fuly conformead to the cass 1 specificatons in B0
BYE72-1-2013 | ANSUASA 51.4-2014/Fan 1| Me sound kivil metar submitsad for @sting conforms o the dess 1apectlications in IEC
BIET21:201D | ANSUASA 51.4-2014Far 1

Stundards Used
Description CelDate  Cal Due Cal Standard
Lamnpn Davis CALZ | Residual forensny Calibrator A0IT-00-09  J025-LRAN 250
e Seiemtific 2626-11 Temperaue Probe 5 20230535 0675
Larsoa Davis CALIH Acoustic Calflwtor 23721 T
Lamsun Davis Modef 831 2024-02-22 TR
PO FTTALY 12 inch Prepolarteed Prossirs Microphipe 20230308 2004-00-016 TIES
SRS DEI60 s Low Distortion Generaos 120519 20230029 7635
Lamon Dwels 12 Pezamplifier fur Misdol 531 Type | ATL0IN FOETI-O-ER PEROOKTRY
Acoustic Calibration
Maasurod according 1o IEC B1672-3:2013 10 and ANSI 51.4-2014 Part 3 10
Ky,
Measurensent Test Mesult [dB]  Lower Limit |48} Upper Limin [d15] Uneartalnty 481 Resalt
1000 Hx 1140 113.80 114,20 D12 P
Loaded Circuit Sensitivity
Test Result Lvwer Lt Upper Limit Expanded
e Wt Vits) Bt Vit MR VIR Userridypan ol
1000 Hx -49.85 -52.44 -48.33 o4 Pass

— End of mynsurement rnliv—

Acoustic Signal Tests, C-weighting

Measured nostrding 1o IEC B1572-3:2013 12 and ANSI $1,4-2014 Part 3 12 using & comparisan coupber with Unit Undsr Test
(LT} and raferance SLM using siow time-weightad sound ievel for compliznce to IEC 61672-1:2013 5.5 ANSI 51.4-2014 Part
T4

Expandsd
Freguae { Tt Rirsult L Timil Ldrmit |08 Henibt
‘regency (1] r (L Espeeeted (0] Lower Iamy ipper g * fnty |78
125 0.0 ~0.20 120 0.0 023 Pass
1005 14 oo <070 aro 03 Pass
BOLO -AT2 300 450 =1.50 0432 Pags

— Endd of mesnaronaent resubis—

LARSON DAVIS = A PCH THVISION
168] West B20 North

Provo, UT 84601, United Sestes
Tl

LARSON DAVIS

LI TIR Page2af ¥ TN Bl R 07

enanslamunu

Calibration Certificate

Cavtificate Numbar 2023003652

Customer:

Uniied Amalyst and Emgineering Comebtant Co Lid
Mo B1 Sal Udonsuh 41, Sublmmyil Hisid,
Hampehak, Phes Khanang,

Rangkok, 10240, Thailend

Model Numbar  LxT1 Procedure Nomber  DOD0 B37TE

Sarial Number 0007312 Tachnician docaob Cannon
Tost Ruspits Pass Callbration Oate 23 Mar 2023
Calibration Die
nivinl Condition  As Manisiachured Tempesature 262 ¢ 1025°C
Deacription Sound Track LaT Claas 1 Humidity 4886 %RH +20%RH
Cimas 1 Sound Level Matar Static Pressure BB08 kPs  +0.13%Pa

Firmware Revision: 2404

Evaluation Muthod Testod electrically using Larson Davis PRMLAT 1 SN 077647 and @ 12.0 pF capacitor o simulate

microphona capacitance. Data reported in dB re 20 |Pa assuming & microphone sansitivity of 50,0
mviFaE.

Compilance Standards Campliant to Manufaciurer Specifications and the following standards when combinad with
Calibration Certificate fram procedune DO001.8384-

|EC BOBS1:2001 Type 1
|EC B0B04:200D Type 1
|EC 612522002

IEC 646722013 Class 1
|EC 61260:2007 Class 1

ANS| 5142014 Glatss 1
ANSI 514 (R2006) Type 1
ANSI §1.25 (R2007

ANSI S1.43 (R2007) Type 1
ANBI 51,11 (R200) Class 1

Vg b corfifien thal the instrors dessibed dbove imeels or excenc all specificalions ax alaled in Me ralsentsd procedurs.
funleses oty ntled), It husn b g landais the Syssem of Uit (1)
through the Nasonat institule of Stantands and Technology (NIST), or ather natonal messurement insttutes, and meets fhe
requismenis of ESCUIES 17025:2017. Test palnts marked with a § in the uncertalntas column do not tall within this labaratory's
scape of sccroditation.

The quatty systom is mgistored 0050 90013018,

Thiis cafibratan in @ direct compatison of ihe unit undar st to iha insd refsrerce standards snd dd not ireolve any-=ampling pisas o
complese. Mo silowance hos beuen made for fe nalanty of the (est devioe due to e, Ime. ste. Such aliowances would tee made by
e Cumamar s Aeeded,

Thie with the SO Guikde to the Exsression of Untertsinty in Medscratment (GUM). A
oaverage factor of apprsimately 2 sigma (k] hae baen applied o the standard uncartainty 1o exsroes e expanded uncertainty at
appraximately 26% confidence level

This repart may rat bo wcmpt in full, uiess
fram the orgunization issuing this repart.

far the pblication of an appraved phatmet & sbiained n witing

Comection deta from Larson Gavis LaT Masuat for SoundTrock LeT & SountfEspert Lal, I770.01 Rey O Supporting Firmwans Voridn
40,5 20100810

Catbeation Check Frequancy: 1000 Hz Reference Sound Prassire Levet: 114 4B re 20 uPa

LARSON DAVIS - & FCE DIVISION
L6H1 Weat 820 North

Prova, UT 84601, Untied Sti=s
T16-G84-0001

SLARSON DAVIS

AMIBRIFTIETE Tage 1 af & L 47 W 1

wenaslumuny



Dreneriptian

Hart Scientific 2626-F Tenaperaturs Probe
SRS L3600 Ulens Lew Distarisan Genentiar

Cartificats Number 2023003552

Stamdardy Ued
Cal Date  Cal Dow Cul Standard
210025 10210525 TN
MNI-08-4 M- T

LARSON DIAVES = A PUE DIVISION
LEHE West 520 North
Prova, UT £4601, United Sestes

©LARSON DAVIS

B0 A s pivinion
BRI A e —
'
enanslumugy
Cartificate Number 2023003552
A-weighted Broadband Log Linearity: 8,000,00 Hz
AL
"
LT 1
- L1
E. el R‘ 3 - L] = [l -]
g an = = = w -
a
L1}
N
nn
£
w0 ane i mn o ann 1203 1
Lavel Injected (o8
Brnadband level Inieanty performod sccording 10 1EC G1672-3:2013 16 mnd ANSTS1,4-2014 Part 3: 16 for compliance ta EC $A72-1:2013
.0, [EC 08042000 6.2, [EC 512522008 1, ANSI 511 (R2005) 6.4, ANSI 81.4-2014 Part 1 56, ANSI 51.43 (R0 82
Raevel ] Errar |dB| Lavwer linsit |dB)  Upper lmic [dB] Un.mln sy Beault
37.00 .61 o470 oo o6 Pass.
30.00 0.54 070 o7e o Pasy
29.00 040 0T oo 016 Poss
40,00 .33 Bl o.7e 016 Pags
41.00 0zF 0.70 L] ni1e Pass
ALDD b.22 =070 orn 016 Pags
4300 R} =070 oro o7 Pass
44.00 018 <00 oo Qa7 Prss
45.00 010 =070 o7 o6 Pass
4800 o.ro (8 1] Puss
4700 070 016 Pass
48.00 070 0.6 Pass
49.00 o;7o wie Pass
54.00 oo [+R}] Pass
53.00 0.7 016 Pass
.00 0w 016 Pass
Ba00 o070 016 Pass
74.00 0.70 0,16 Pas
70.00 070 (8] Pass
BADO (i) 0.6 Pass
80,00 070 0.16 Pass
84.00 .o o8 Pass
88,00 070 %] Paes
A04.00 nra 015 Pass
108,00 .70 015 Paas
11400 070 [ 41 Fass
119.00 [ 15 Pass
124,00 0.70 016 Paiss
129.00 .79 [+5E] Pass
134.00 o o6 Pass
138.00 1] n1s Pass
137,00 k(] 015 Puss
138.00 070 1] Pass
138,00 070 015 Paas
140,00 oro o188 Pass

LARSON DAVIS—ATCH DIVISION
L) West H20 Marily

Provs, LT #4401, United Srates

T lh-hEa00 |

ILEITIRAELT

®LARSON DAVIS

P i M (1

tenaslumunu

Certificate Number 2023003652
Z-weight Filter Response
0 an
s
0e “w
i b e EE-3
g o 3
T e — W —— L
i ,
oo - ] o) g
de =
ax &
a0 il
1 L] we Al 000 a0
Frequency [Hz]
— P W i e Lo LiNA e L poe Limi |
Eletiricat sgnad fos2 of fraguency weighting perigmmed sccording to IEC 81672-3:-2073 13 and ANSE 81.4-2014 Pwt 3 13 for
1EC §172-1: 213 5.5 IEC BIBS12001 6.1 and S22 IEC BUM04-2000 5 ANSE 8141063 (RUX006) 5.1 and 8.2.1, ANSES1.4-2014 Part 1, 55
¥ Luwer Upper Eopuded | o
Frequency || Tont Wewdt [0} Dieviativn | 48] it i) Ukt 0B ity (4]
83 044 A4 -Ln 033 015 Paus
63.10 -0.03 .03 030 030 095 Pass
12589 0.0 0.03 0,30 0,30 0.45 Pass
8118 -0.04 004 -0a0 3o 16 Pass
50116 <001 -0.01 030 .30 015 Fass
1,000.00 0.00 a0 030 030 0.15 Fass
1,995.26 003 003 -0.30 0.30 018 Pass
3,981.07 -0.01 .01 030 0,30 015 Pass
7.843.28 0.04 0,04 030 0.30 0485 Pass
15,4488 008 008 042 032 015 Parss
18.952.62 037 037 081 0.41 015 Pass
— Enil of messurenent resalts—
LARSON DAVIS — A PCB DIVISION '
1] West B20 Narih £
Prove, LIT 84601, United States *;E!’a g%_! Lﬁﬂsn" Dﬁl‘ﬂ"s
T e-t-0001 p -l ' Ch DMIRION
IR TR Page 3ol 8 Y001 7 Wi 1
lai
Carfificate Numbar 2023003652
Peak Rise Time
Poak nas thre perfurmad acconding 10 iEG_HBﬂ 2007 4,4 and ARSI 51,4 {683 (RI00E) B.4.4
Theration [} ’ ! Timit e
Amplilude (4] Test Remult (dB)]  Lower st [d8l)  Upper limit jdi) r y 140
13785 40 Nogaitve Pulse 13473 133,30 13s3e 045 Fass
Posdive Pulsa 134,72 133,28 135.28 0.15 Paus
30 Negetiye Pulse 15378 14330 13530 0.15 Pass
Fosilive Pulse 133,78 133,28 135.28 0.5 Pass
= End of mensurement results-—
Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
(et Factor measisneit according o IEC 606512001 54,2 and ANS! 51.4.1983 {R2006) 4.2

Aungilgite (0] Crest Factor Test Reault [ Limits 5] Expuniled Uneertainty (45
13686 a oVLD £0.50 0.15%

] ovip £1.00 0154

10 oD =150 015¢

126,85 3 a2 £050 015¢

& .07 +1.00 L2133
10 ovLD 180 [BEE
11685 3 418 +050 0154

5 .05 2100 LALE:

10 0.24 150 a1sg

10685 3 .18 2050 015

8 0.08 £1.00 016%

10 -0.30 t150 (R3]

~ End of meysurement relis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crmet Factor 942 et ANS! 51.4-1683 (RI006) 8.4.2

Amplitade [#H] Crest Factar Test Result [4B[ Lirits fif] Expanited Uncertainty (8]
136.85 3 ovLD +0.80 0164

§ oo £ 1,00 015%

10 ovLD £1.50 0154

126,85 3 01 £0.50 LRLES

5 0,08 £ 1,00 063

10 ovLD 2150 0AET

118,858 3 090 +0.50 L5y

5 -0.06 +1,00 015

0 033 1,50 DABE

10685 3 0,18 +0.50 045%

5 -0 £1,00 D63

10 028 +1.80 06

= Emil af measirement resulis—

LARSON DAVIS — A PCH DIVISION
16K Went 520 Nen

Provv, LT 84601, United States
Tht84-0001

LRI LT

Page Sal &

®LARSON DAVIS

| ST Ry 1

wenaslumuny



Certificate Number 2023003852 Certificatn Number 2023003652

Gain 1/3-Octave Self-Generated Noise
n
Galh meanured acsording io (EC 61672-3:2013 17.3 and 174 and ANS| §1.4-2014 Pad 3. 17,3 and 174 §, ™ e
Expanded -
Menmrement Tout Result |AH]  Lorwer londt (48| Upper it (8] i (0] Saanilt 3. e
0 d8 Gain 8392 8386 04,06 [RE] Pass 5 T
0 dB Gain, Linnasity 4198 A0.26 A41.66 (R ] Pass E
ORA Low Rangs vaar 386 94,08 X1 Pass "
B4 Normal Rengs (=% 9320 BB 0B Pass g
— End of meusuresment resshis— F
Bm!dbﬂﬂd NDI“ Flw i 19 we 200 o W00 mgog o
Frequency [H)
Salf-panaramd naise measured according fo IEC BIGTR-12013 11.2 and ANSI 51.4-2014 Part 3: 1.2
Messurensent Tt Rewnls [dit] Upper Rimb [dR] Rt The SLM is et bo low fanpe,
;‘m Hofee Peer g i S Frequeisey [t} est Resuit (4D Upper i R Resule
Zwsight Noise Fioor 4228 3900 Pass .30 18.36 2450 Pass
8.00 18,36 24.00 Pass
) 10.00 .32 2350 FPass
— Fmil of mieanuresent resuli— 1260 16,60 23.00 Pass
18.00 1547 2290 Pass
Total Harmonic Distortion 20,00 14.87 2240 Pass
2500 1Bz 230 Pass
Meanured iming 1/3-Octava fllam B0 12.38 21.50 Pass
- Expanded 40.00 .67 20,20 Pany
Meaturemint Tat Resubt (18] Lawer Limit |8 Upper Limaii [d15) y 8] Bt 3500 s {680 Piss
10 Hz Signal 136356 135.05 136,66 08 Pass B3.00 10.08 1760 Pass
THO 64,53 -5B8.00 0ot Pass 000 948 16.60 Pasn
THOH+N 51,30 -58.00 001 Pass 100.00 873 15.80 Pass.
— End of measurvment resulis— 125.00 830 1570 Pass
180.00 TE3 15.50 Pass
200.00 7.53 15.20 Pas
250,00 .40 1520 Pass
NE00 TA4 15.20 Pass
400.00 7.80 1570 Pass
500.00 a1 16.00 Pass
630.00 868 16.60 Pass
800.00 EET) 17.30 Pass
1,000.00 10,05 1010 Pass
1,250.00 10.74 18.00 Pass
1,600.00 16 19.60 Pass
2,000.00 1258 20.80 Pass
2.500.00 1348 2 Fass
3,150.00 1442 2260 Pass
400000 15.38 2350 Pass
5,000.00 1028 2450 Pags
,300.00 17.34 25,50 Fasy
8,000.00 1833 26.50 Pass
10,000.00 19,35 2740 Pass
12,500.00 2035 268.50 Faes
16,000.00 21,34 29.50 Pass
20,000.00 2235 040 Pass

- Wil of tewirmend rovilie—

LARSON DAVES = A PCH DIVISION

SLARSON DAVIS e

TiE-6R4-0001

LARSON DAVIS = A PCR DIVISTON
1681 West B20 Narih

Brove, UT B4601, United Staves
TE-fHA-(00]

®LARSON DAVIS

TJENATIT 1042 12 Page ol i DR ST R NILBINTIRAZ 13 Pape Tal 8 T AT Ry 6

AR RETIR

enanslumugy enanslamunu

Cartificate Numbor 2023003852

~ Enl of Report—

®LARSON DAVIS

BB T Page ol i CHNNIL BT B (5

LARSON DAVIS = A PCB DIVISTON
1685 Weal 820 Newih

Prwva, UT Bd601, Uinited States.
Tl-aE4-000]
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
4 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
5 |Digestion Units TOTAL KJELDAHL VELP/VELP DKL20 / 213517 National Food Institute 2304455-001-01 28 Aug 23 27 Aug 24
NITROGEN Scientifica Ministry of Industry, Thailand
6 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55/B212.0411 Technology Promotion 23TM373 11 Apr 23 10 Apr 24
SUSPENDED SOLIDS Association (Thailand-Japan)
7 |Incubator FECAL COLIFORM Binder KB400 / 20220000022476 DKSH Technology C31231678 7 Aug 23 6 Aug 24
BACTERIA
TOTAL COLIFORM
BACTERIA
8  [Kjeltec Distillation Unit TOTAL KJELDAHL FOSs Kjeltec 8100 / 91889052 FOSS South East Asia 8411 29 May 23 28 May 24
NITROGEN
9 |pH Meter pH Horiba LAQUA-PH210 / HAOE0009 technology promotion 23CH420 29 Mar 23 28 Mar 24
association (thailand-japan
10 |Water Bath FECAL COLIFORM Memmert WNE14 / L421.0121 Technology Promotion 23TM764 27 Apr 23 26 Apr 24
BACTERIA Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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NSC-TIS-TIS 17025
CALIBRATIDN D0R1

Calibration Certificate

Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CD, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

10260

Page 1of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1129361010
ID No.: UAE.WAS.002/2552
Order No.: 2303074
Operation No.: 2303074-001
Date of Receipt: 26 May 2023

Date of Calibration: 26 May 2023

Calibrated by  Mr.Pheraphat Tuanjit
Scientist

Vice President, Department of Laboratory Services
Date of Issue: 29 May 2023 for the Technical Team

are for a P
Thig Certificate is isusd in socondance with the condibans of accreditabion granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the faboratary and its traceability to recognized national standards and to the
unlts of measurement realized at the correspanding naticnal standards laboratory, This certificate may not be reproduced other
than in full except with the prior written appeoval of the National Food Trstitute.

of B5%

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

MSC-TISITIS 17025
CALIBRATION 0081

Calibration Report

Certificate No.: 2303074-001-01
Manufacturer:  METTLER TOLEDD

Modal: ARZISSFACT Resolution:  0.0001 g
Serial Wo.; 1123361010 TO Mo, LIAEWAS 0027552
Capacity: 720 |
Date of Calibration: 26 may 033 Page3of3

Calibration Results:  (Continued)
Calibration Range: ~ 0-200 g

Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Hominal Value Stanchard Valug Avarags Readrg Correction Uncortainty Covrage Factor
[} [ g L g | g £ g ) x

Unload 0.00000 £.0000 0.0000 0.000088 200
201 001000 00109 0.0000 000088 10
008 0.05000 0.0500 0.0000 0000088 200
01 0.10001 0.0999 0.0001 0000088 200
22 0 20001 0199 0.0001 £.000088 100
0.5 050007 06000 0.0000 000080 100

1 100000 10000 0.0000 0000089 200

i 2 00007 2.0000 0.6000 0000089 00

5 500003 50000 1,0000 0.000030 200

10 10.00001 5.9999 0.0001 L.000091 100

0 20.00003 20.0000 0.0000 0000095 200
= 50.0000% 45.9999 0.0001 0.00011 0

™ 000006 £5.9999 10,0002 000013 200
100 100 00008 55.999 0.0002 000016 100
150 15000009 145 500 0.0002 000021 200
e 2060 00015 195.9956 0.0004 000028 0

The reported uncistainty of messurement was besed n & standerd uncertaity midtiplied by o (9 —_—
leve of confidence of approximately 55 %,

S S -

F{S-012 Revigion: 01 Date: 20-04-65

SN
T e T
‘/,,//'_Hr_‘:\:}.\?
(TR
TSL-TIS 1702!
EREBRATIGN G0a1
ot 001-01
Equi Manufacturer;  METTLER TOLEDO
Madaly  AHIO-SFACT Resolution: 00001 g
Serial Mo 1179351010 10 Not UAEWAS.002/2552
Capacity: 220 4
Date of Calibration: 25 mey 2023 Page2of3
[= Aemiient P o+ 01T RelsveHumidty: 61+ 22 %
Place of Calibration: Reoomn 108 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.ATD,
Condition of Equipment: Good Condton
Condition of This Results of Calibration:
L. Caibration Method: NF1 Method W-MA-001  In-#ouse Method based on UKAS Lab 14 : 209

2, Ruference Stardars:

Reference Standard ~ Model ~ SerialNo  Calibrated By Ceriificate No. ~ DueDate

Standard Weight Oass E2 1mg to 200g BS05567572 s MZ3040535 B April 2024
Instrument Model Serial No,  Calibrated By Certificate No, Due Date
Thermo-Hygro Meter S08-H1L NFLBTH 018/23 ‘Quadtty Rebarn QRII-D451 21 February 2024

3, Tnis certification is traceable to 51 UNIT

4; Tris certificate was certified coly for the Instrument we caibrated.

5. Tris resuk: of calibration was found accurabe 25 shown on dete and place of calioration anly.
Calibration Results:

1. Repeatability of Reading:

Naminsl Velue (g ) Seandard Devistion of Reading fg)
100 0.000048
200 0.000048
2. Off-Center Error:
A mass of 100 g was placed and moved T vanoos position on pan,
The balsrice rescing oirtaine i given in the tabie.
o @ @,@@ e
o © o Q
1 2 3
(o d]C 9 dj( @}
99.9996 939998 $9.9935

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

53

WEC-TISETIRITOZS
CALIIRATION 8004

CertNo.: 23MM113

Page.: 10(3
Certificate of Calibration
Equipment : Electranic Balance
Manufacturer : Maottler Toledo
Model ; XSR205
Serial No. : C210885384
ID No. : UAE WAD 01012585
Submitted by ; United Analyst and Engineering Consulant Co, Lid

3 Sol Udomsuk 41, Sukhurmvit Road,
Bangchak, Phakhanong,

Bangkok 10260
Location ; Balance Room
Received order : 28 Apell 2023
Calibration Date : 28 April 2023
Ambient Temperature : 15°Ctod0 "c
Relative Humidity : 30 % to 80 %
Calibrated by : LT T PP e
Approved by ;
{ ) Pomthippa Tameyakul i
() Malee Butkruea
(") Suwit Imjal
Issue Date 2 May 2023
The U inties ave for a bability of approximately 95%

¥ ot




Equipment : Electrenic Balance Cert.No.: 23MM113
Condition As-Received :  Usad ltem Page: 2 of 3
Reference : 2304-04500C-2

Procedure used :-
Calibration were conducted using in-houss calibration procedure CP-0B01 according to direct
measurament method against standard weight.

1. Reference standard instruments:-

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

2. This certificate is valid only to the item callbrated on date and place of callbration,

3. This result of calibration was made on requested at the point specified by customer,
4. This certificate |s nat certified for any commerclal fransaction

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

Result of calibration | ) Without Adjustment [ * ) After by Internal C;
Range capacity - 0 g o 81 g Resolution 000001 q
81 g © 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Caorrection Uncartainty Factor
(o) (g) (a) (£mg) (k)
a0 79.99992 +0.00008 0.15 200
200 199.9995 +1.0005 0.2a 204
After Adjustmeant :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
ta) of Reading (g }
B0 0.000007
200 0.00004
onans

{ASSOCTATION (THAL
BRATION AND

WS- T P
CALIWATION Dit8

Cert.No.: 23MM112

Page.: 1el3
Certificate of Calibration
Equipment : Electroni: Balance
Manufacturer ; Mettler Toledo
Model : KER205
Serial No. : CO0E0T 1872
10 No. : UAEWAD 01212563
Submitted by : United Analyst and Engineearing Consulant Co. Lid

3 Soi Udomsuk 41, Sukhurmit Road,
Bangchak, Phakhanong,
Bangkok 10260

Location © Balanca Room

Recelved order : 26 April 2023

Calibration Date : 28 April 2023

Ambient Temperature : 15 Ciod0’c

Relative Humidity : 30 % 1o 90 %

Calibrated by : Man Pattanapongpaiboon

Fp—_— -_

{ ) Pomnthippa Tameyakul
[ ) Malea Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

The Uncertalnties are for a confidence probability of approximately 95%

wna'ls‘l:im'uqu

A AAmae—ad

!\
Equipmaent : Eleciranic Balance Cert.No.; 22MM113
Condition As-Received :  Used llem Page: 3 of 3
Reference : 2304-04580C-2
Result of calibration T 0

2, Effect of off center loading

A mass of 100 g was placed to various position on the pan.
The weighing machine reading ermor obained is given in the table Froal Fi
Maximum difference betweon

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} tg) (g) (g) (a) ta)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal valus
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor

(g) (g} (g} (£mg) (k)

Unload 0.00000 0.00000 0.014 n

0.05 0.04589 +0.00001 0.015 209

0.1 0.09g99 +0.00001 0.015 207

1 1.00000 0.00000 ooms 2.04

6 5.00000 0.00000 0.026 2.00

20 20.00002 -0.00002 0.045 2.00

50 50.00002 -0.00002 0.080 2.00

BO 8000002 -0.00002 0.15 200

100 100.0000 0.0000 017 2.00

150 150.0000 0.0000 0.28 200

200 199.9920 +0.0001 029 200

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

-olo-
L
\g
A
‘D
Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Recelved :  Usad ltem Page: 2 of 3
Reference : 2304-04590C-1
Procedure used :-

Calibration were conducted using in-house calibration procedure GP-OBO1 according to direct
measurament method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instrumants Model Serial No. 1D Ne. Test report No. Due date
1) Standard Welght Set (E2) 15884 24053 TORCOOT MM-0010-22 20 Jan 2024

2. This certificate is valid only 1o the item callbrated on date and place of calibration
3. This resull of calibration was made on requisted at the point specified by customer.
4. This certificate is not certified for any commercial transaction

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

Result of calibration { ) Without A {* ) After Adj by Intermal Cal
Range capacity : 0 g to 81 g Resclutlon 0.00001 a
Bl g to 220 g Resolution 0.0001 [+
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) tg) ta} (tmg) (k)
-] BO.00005 -0.00005 0.15 2.00
200 199.9999 +0.0001 0.28 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
() of Reading (g )
) 0000007
200 0.00000

NI i



Equipment : Electranic Balance Cert.No.: 23MM112
Condition As-Recelved :  Used ltam Page: 3of 3
Referonce : 2304-04590C-1
Result of calibration = E) & 8
2. Effoct of off center loading T e
A mass of 100 g was placed to various position on the pan. sl | M L @Te
The weighing machine reading error obtained is given in the table = Lo T
Maximum differance between
Position 1 Position 2 Position 3 Position 4 Position 5 off-canter and central loading
[§:1] g} (g} tg) tg) tg)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Doparture from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) (g) (zmg}) (k)
Unioad 000000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.5 208
0.1 0.10001 -0.00001 0.015 2.08
1 1.00001 -0.00001 0.018 2.04
5 5.00003 -0.00003 0.026 2.00
20 20.00006 -0.00008 0.045 200
50 5000006 -0.00006 0.080 2.00
a0 BO.O0O04 -0.00004 0.15 2.00
100 100.0000 0.0000 0.16 200
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 200
The repored uncedainty of measurement was based on a standard iplied by a
factor k , providing a level of of i 95 %.

-olio-

wnm-:‘h-

Verification Certificate

" "§ Harikul Science Co. Ltd.
634 S Ratchadanivet 24, Pracharatbamghen,
[
P !ﬁ SH():&;EII{?(IE"E Samssennok, Husikhwang, Bangkok 10310
Tek 0-2274-2456 Fax: 0-2274-2443
Email: info@hasikul.com www harikul.com
Certificate of Calibration

Cafibration Date - 1 Mar 23 Modal : ¥S15100
Submitted by United Analyst and Enginearing Consultant Co., Lid. SN : 1B1018E3
3 Sol Udomsuk 41, Sukihureil Road, Bangohak, Probe : YS 5010
Phrakhanong, Banghkok_(Head office) SN 1 228100125
1D NO. .
Avg Room Temp : 20 50 Air Temg ref S/N. ED0522
Avg Water Temp : 20 °C Barometric ref  © 5/MN. E00522
Air Pressurs | 760.00 mmHg Water Temgp ref : S/N. 11431
Salinity : 0 ppt
Tachnician : Kittipong M
Ci Datails
Calibration Point 100% air sal (status) {geatus)

@20 °C, DO = 9,08 my/l)

Certificate No.: 2304455-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
hack, Prak 10260
Page Lof 4
Equipment: Digestion Unit (Heating Block)
Manufacturer: VELP SCIENTIFICA
Model: DKL20
Serial No.: 213517
ID No.: UAE.WAS.005/2555
Order No.: 2304455
Operation No.: 2304455-001
Date of Receipt: 28 August 2023
Date of Calibration: 28-29 August 2023
Calibrated by Mr.Manas Somsak Approved by
Specialist { Mr.Pharaphat Tuanpit )
Manager, Division of Callbration Laboratory
Date of Issue: 1 September 2023 Responsible for the Technlcal Management Team
The are for & of 95 Y.

This Certificate is issued In acoordance with the conditions of accreditation granted by the Thal Laboratery Accreditstion schame which
has assessed the measurement capability of the laboratory and its traceability to recognized naticnal standards and o the units of
measurement relized at the comesponding nationad standards laboratory. This certificate may nat be reprodoced other than in full
Except with the prior written approval of the National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-55

Measurement 1 (mgd) 909 (PASS)
Measurement 2 (mgi) a.09 (PASS) - -
Measurement 3 (mg/) 8.09 (PASS)
Measuremant 4 {mg) 809 (PASS) = -
Measurement 5 (mg/) 9.08 (PASS)
Maasuremant & [mg/) 0.0% (PASS)
Measurement 7 {mgd) 9.08 (PASS}
Maasuremant & {mg/) 808 (PASS)
Measurement 9 (mgd) G08 (PASS)
Measuramant 10 (mgf) 0.09 {PASS)
Meaan Measuremeant 909 mo -
Inaccuracy 0.00 mph
‘Guverall Stalus (FAES)
|Manufachurar Specification
Accuracy = =~ 0.02 mgl

1} This certificale is issued based on the result that are found as shown on

date and place of tast ondy.
2} The followed in with Harfkul Science Co., Lid.
3} This result shall not be used for adverlising pUNEOSe

Tachnician Signature

Lanm'lziés’ui’ i
(5up

{KBtigong Maskwong) reacha Sumaritam |

nf

TNSSUTEILT
Sresian i

Foundanon for ok
Food ird

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit (Heating Bleck)
Model; DKLIO Serlal No:: 213517

Resolution: 1 “C IDNg: UAEWAS.005/2555
Manufacturer: VELP SCIENTIFICA

Date of Calibration: 2879 August 2023 Page 2 of 4
Location: Dy Laboratory (312) , UNITED ANALYST AND ENGINEERING COMNSULTANT CO., LTD.
Environment Condition: Ambient Temperature ( 28 £ 1 ) °C

Relative Humidity {56 & 3 )%

Line Voltage {224 = 2 ) Vait

Condition of this results of Calibration:

1. This Instrument was callirated by insert standand thermocuples type R into its Digestion blocks and Calibration
sreording to NPT Method W-TE-026 based on BS 4309 : 1968
- The lemperature scale ysed was based on ITS - 50
- All data shew below were final values and the intial data may be cbtained upon request,

2, Reference Standard Instrument :

Instrument Model Saerial No. Certificate No. Due Date Through
Digital Th 34704 MY SADALLTEMYA 154453 N.M. Technical
TC23/0048 2-Jun-2024
with Thermocoupie Type R RICHL to R/CH3 i un Center Laboratory

3. This certificate Is traceable to International System of Units {51 Units),
4. This certificate was certified only for the instrument we calibrated,
5. This result of calibration was found accurate as shown on date and place of calibration anly,
6. Condition of Calibrated item :  Good
UUC* Description
Timeof Record 1 Hour 6 Minute At 380 ’c

7. Result of Calibration :

Without adjusment || After adjustment

F-C5012 Revision: 01 Date: 20-04-55




o Food nsfite

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit (Hesting Block)
Model: DKL20 Serial Ng.: 213517
Resolution: 1 c 1D Np.:  UAE.WAS.005/2555
Manufacturer; VELP SCIENTIFICA
Date of Calibration: 28-29 August 2023 Fago3of4
Calibration point: 380 °C
Calibration result:
Tablel : Reporting of
uucH Uuc* Readin o Standard Uncertain
Biock Ng. o oo | Stabilty (3C) | vimometer 0| (200
1 380 380 0.16 378.5% 2.0
2 380 380 0.18 378.65 20
3 380 360 0.18 381.62 20
4 380 380 024 380.23 2.0
5 380 3B0 0.26 379.86 20
& 380 380 0.26 380,93 2.0
i 380 380 0.25 381.11 0
8 380 380 0,19 362.35 0
9 380 380 0.26 361.55 2.0
10 380 350 0.25 360.20 2.0
11 380 380 0.29 382.08 20
12 380 360 0.19 382.26 2.0
13 380 380 0.19 382.26 .0
14 380 380 0.21 382.15 20
15 380 380 0.12 362.15 0
16 380 380 0.20 361.91 20
17 380 380 0.15 3B1.09 20
18 380 380 0.13 381.42 20
19 380 380 0.13 381.77 2.0
20 380 380 0.29 382.08 0
Note;

-UUC* = Unit Under Calibration

-Immersian depth of standard thermometer in tube level high of sand is equal heater plate of UUC,

- Stability = One-half of the greatest i of
for at keast half an hour after reaching steady state.

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

providing 2 level of confidence of approximately 95 %,

8l oné Sensars,

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

wal Food insliiue

Verification Report

Certificate No.:
Equipment:

Date of Calibration:

2304455-001-01
Digestion Unit (Heating Block)
Model:  DKL20 Serial No.: 213517

Resolution: 1 T IDNo. UAEWAS.005/2555
Manufacturer: WELP SCIENTIFICA

28-29 August 2023 Page 4 of 4

Calibration point:
Callbration result:

L o
Continued

Figure 1. Location of Reference Standard and Block Dfagram of Digestion Unit

TOP VIEW

FLE-012 Revision: 0 Date: 20-04-65

T
CORIOR
5544 PATTANAKARN ROAL 508 18, SUANLL,
TEL. 0-27) T-UNMHI9  FAX, 017190404

INOLOGY PROMOTION ASSOCIATION

VICES 3; EQUIFMENT CALIBRATION AND TESTING SERVICES

LEARCE BLANCIRC 101250

REC-TISITISITIE
CALIRRATICN 8604

Cert. No.: 23TM373
Page: 1of3

Certificate of Calibration

United Analyst and Engineering Consultant Co, Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Equipmant : Hot Air Oven
Manufacturer : Memmart
Model UF 55
Serial No. B212.0411
1D No. - UAE WAD 00512556
Submitted by ;
Bangchak, Phrakhanong,
Bangkok 10280
Location : Lab Floor 2
Received Order © 11 Aprll 2023

Calibration Date :

11 - 12 Agril 2023

Ambient Temperature : (26 10)°C

Relative Humidity : {50+30)%

Calibrated by : Krisda Males
Apgroved By -

—ry

{ ;) Pornthippa  Tameyakul
¢/} Malee Butkruea
{ ) Suwit Imjai

Issue Date :

24 Aprl 20238

The Uncertaintivs are for o confidence probability of approximately 95%

This comfican may et be reprod

G b D] OF

il ompe wiih the prinr werien

Calfbeatias joud Testing Servioes

naslumuny
A 0053359

Equipment : Haot Alr Cven Cert. No.: 23TM373
Conditlon As-Received :  Used llem Page: 2af 3
Reference : 2304-01560C-1
Procedure Used :-

G ion ware using calib p dure CP-OT02 ing to diract
mathod with Data A isition which with Resi Temp Datector { RTD ) and

Thermocouple Typa T,

The temperature scale used was based on ITS-90.

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

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349724 MYS3003411 22LM165 26 Nav 2023
2. This certificata is valid only to the item calibrated on date and place of calibration.
3. This certification is to the | | System of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Cloze E during cali
ginning Finished
Temp. { "C ) 27 28
rd 4 REL, Hurmid, { % ) a5 i
AC Supply ( Vaolt ) 221 220
o )
1 3
S Ref. Std. ID No.: @
H 8 3 Mz 8 Calibration Paint
== Paosition ;| (120 to 180 )°C | (104)°C
Eﬂ}L & /
] 1 18-20TC-01 20RTD-211
- b H 18-20TC-02 | 20RTD-212
3 18-20TC-03 20RTD-2/3
4 18-20TC-04 20RTD-2/4
Probe Installation Details : Dimension of Chamber : 3 1-201C-05 ARRTRA
% BO b= 0.50 = 6 1B-20TC-06 | 20RTD-2/6
b= B0 em W= 080 m i 18-20TC07 | 20RTD-2/7
%o un s e 05 m 8 18-20TC08 | ZDRTD-2i8
Capatity = 030 e 4 fref.) 18-20TC-09 | 20RTD-2/9

wwnenslieull

a 1158261



Equipment : Hot Alr Oven Cert. No.: 23TM373
Condition As-Received : Used Item Page: 3o/3
Reference : 2304-01580C-1

Resuit of Calibration :-
Function of UUC® :

{* ) Without Adjustmant
Temperature Source

Fresh air setting : Close
Calibration | UuUc uuc* T Temp Overall |C; a
Paoint Setting | Reading stability unifarmity Variation| Factor
*¢) | 't7ey ] e} (£°¢) [ =] (°C) K
104.0 104.0 104.0 0.054 0.59 0,95 2
120.0 1200 | 1200 0.12 0.89 1.5 2
1800 180.0 180.0 012 15 2.5 2
Calibration Measured Temperature | °C |
Point Position
{"C) 1 2 3 4 5 6 7 B 9 (ref.) [£"C)
104.0 104.512 [ 104.016) 104.542 | 104,407 | 103.704 | 103.729 | 104.167 | 104.158 | 104.001 .42
1200 120.317 [ 119.768 | 120,524 | 120.232| 119.363| 119.209| 118.868| 119.797 [ 119.735 1.1
180.0 180.B78(179.818) 181,357 | 180.871) 179.303| 179.139 | 180.230 | 180.055 | 179.960 14

Average” : The average of 30 values in each posiion.

Temperature stability : One-hall of the grestest i of P ire at any ane sensor,
Temperature uniformity : The maximum di af d temp at any sensors and the measured
temperature at the reference location which are cbhserved al the same time or at as close an chservation time as
possible to tha pattern or hom within the chamber under steady-state conditions.

Overall Variation : The Difference of the i and minimum
Uuc* : Unit Under Calibrations
Note | The reported uncertainty of measurement was included stability and excluded uniformity .

I trroughout obsarvation,

The reported uncestainly of measuremant was based on a ur dtiplied by a
factor k, providing a level of confidence of approximately 85 %

-olo-
wenenslaimun
a 1158260
Certificate No.: C31231678 Page: 20f 3

Standard Installation Locations

Volume (Calibration Zone)= 183 (Liters)

Inshde chamber; W= 65 (em) D= 4% {cm) H= 127 (cm)
Standard Locations (#1, #2, #3, #4): w=T7 (cm) d=5 (em) h= 15 {em)
Standard Locatlons (#5, #6, #7, #8): w= T (cm) d= 5§ (cm) h= 15 {cm)

#08: Geometric center of the chambar

-4

Position of Std #1 #2 #3 #a #5 L] L wa
Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions
Indicafing Temperature: The average reading of indicating device which forms the Integral part of the enclosure.
Measured Temperafure: The average reading of standards at any positions or location,

The of d between of any probes and the
attha location which are observed at same time or 8t chose observation time as
possible to the pattern or with tha at steady-state. The reference
probe is preferably lecated in the geometric center of the chamber.
‘Measured Stabiity: The one-half of greatest of P at any one probe,
Overall The diff and d fime.
o Sanersedng o

on0
Fresna: +66 2630 7000 i

Delivering Growth - in Asia and Bayond.
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1-10: 12 Sep 2022

&= DKSH

& Certificate of Calibration

e
Equipment: Cooled Incubator Certificate No.: CIZ3678
Model: KB 400 Issued Date: 10 August 2023
Sertal No.(or ID): 20220000022479 Job No.: WO-00002652
Manufacturer: Binder Page: 1o 3
Condition: New Ventilation Valve: MNone
Shelves{pc.): 5
Customer: United Analyst and Engineering Consultant Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thalland.
Environment Condition: ~ Temperature: 25°C + 19 *C
Hurnidity: 49 %RH % 53 %RH
Voltage: 232 VAC + 1.2 VAC
Calibration Place: United Analyst and Engi ing C Itant Company Limited. ( Control Area )
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prak g, Bangkok 10260 Thalland,
Calibration By: Mr, Thanakril Raksapol
Calibration Date: 07 August 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certi is 1o the 5 Units maintained by National institute

of Metrology (NIMT), Thaikand through DKSH Technology Limited.
Certificate No, G10230018

(Mr. Thanakrit Raksapol)

Person in charge

This certificate is issued the unhs of the
intamational or naional standard or other recogrizad naticnal standard Isboratores.

The measurement Lncerainty stated i the sxpanded urceriainty which is cbiained fram S slandard uncerainty mullipied by T coversge facior
{=2) o provide & bevel of confidence of 5% Iis in sccond: ‘with the Guide io Expression of Uncertainty in Measurement
1GUM).

Thase reauifis may be aiscied by deviations from specitied conditions. Tha resuits ralate only 10 Ma itams fasted, calbrated or sampled, Tha report
shal not be reproduced excapt in ful without approval of DKSH Techneingy Limied

habm fumipairs e Tl 4l

SN Yt it

10280
2533 Subhurmet Rosd, Bangetak, Prskiarong, faghos 10280
: 7000 Watmtn

(Mr. Udon Srichana)

Authorized signatory
System of Uries [SI). i provides racesbilty of measuremant to

tenm3lumuay

Defivering Growth - in Asia and Beyond. 110 12 Sep 2022

Certificate No.: C31231678 Page: 30f3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
— T:‘;;:;f:m Comection of UUG. Uncertainty
('c) (*c) (£°C)
# s 011 0.23
w2 35.04 0.04 0.23
#3 35.03 0.03 0.23
# 35813 0.13 0.23
#5 35.02 0.02 0.23
L] 35.07 oo7 0.23
L 34,87 -0.03 023
e 34.97 -0.03 0.23
#0 35.10 0.10 0.23
Temperature Distribution
Desired | Selting | | 9 M d &t Spread Locations (*C) Uncartainty
"c) {"Cy °cy #1 | #2 | 23 | ¥4 | #5 | #6 | w7 | w8 | wo it cy
35.0 35.0 350 35.1135,04 | 35,03 35,13 135.02 | 35.07 | 34.97 | 34.97 | 35.10 0.23
Chamber Characterization
Indicat Uniformi M Stability Overall Variation
*C) {"C} (£°C) ("C)
350 0.16 0.04 0.22
Mote: * Maximum uncertainty of the each position
The End of Certificate
1 it ot e
S -
Delivering Growth - In Asla and Beyond, laﬂm’h%:{mﬂ_w; 12 Sep 2022



&z DKSH

Refer to Certificate No.: C31231678 Page: 1 of 1

Statements of conformity:
This conformity carificate documenis the validity of the following statements of conformity based on the
results of i
The of during are under given measurement and environmantal
and g the axp i e p 85%) within the
The given inty already includes other all effects by according to the standard

method, TLAS-G20. Therefore, ihose paramelers have not been assessed separately,
Toleranca and Decision rules:

ofthe of the device are done based on direct comparison of the relevant
measurement results with the tolerences and decision rule are prescribed by the customer.

Decisionrule: [J Choice A Binary Statement for Simple Acceptance Rule (w = ), Specific Risk < 50% PFA.

[{ Choica B Non-binary statement with guard band (w = 1 U), Pass or Fail Specfic Risk < 2.5%
PFA and Condition Pass or Condifion Fall Specific Risk < 50% PFA.

[0 Choica G Customer defined, Customers may multighe of r
guard band (w =r L),
; PFA - Probabilty of False Accapt

{Mr. Udon Srichana)
Authorized signatory

Without adjustment
Desired 135.0°C : D5°'C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 'C
Measured Correction* Guardband | Tolerance
Locations w) Canformity
{*C) {"C) *°C) £°C)

#1 35.11 011 023 05 Pass
2 35.04 0.04 023 05 Pass
#3 35.03 0.03 023 05 Pass
# 3513 013 023 o5 Pass
#5 3502 0.02 0.23 05 Pass
#6 3507 0.07 0.23 0.5 Pass
L1 34,87 -0.03 0.23 0.5 Pass
L] 34.97 -0.03 023 05 Pass
#3 35.10 0.10 023 05 Pass

Comection” = Measised Temperalure - Desired Temperaturs

The vaidity of the of ity cannot be for different places of usa, envircnmental conditions or improper use.
The End of Statements of Conformity

i ooty e lulall e

DHEH Tachnogy Limksd

10280
2530 Gukkumal Ainad, Bangohak, Phrakrancng, Bangiok 10260

Prone: +86 2630 7000 Emalt

Delivering Growth - in Asla and Beyond.

lﬂﬂm’bjmfgﬂ
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3110: 12 Sep 2022

€= DKSH

lunsredaudnialasmuaugoiugf

i WO-D0002652

wilartadia: Cooled Incubator Tu: KB 400

WwnpauTn: 20220000022479.000

nadau (5u) RYISROY ()

07 Aug 2023 sunsnTia 07 Aug 2023 RLTRITRELY
Uni | Lol Unk | L@
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=2 [m] 7. dnw Lever door open [ close = O

@2 o 8. dnw Door seal &= O
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Mr. Thanakrit Raksapal
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Carr_Distribution & Max_Measurement Uncertainty
Tob_MNo, WO-00002652
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FUIS5 Sauth East Asia
i 25th — 261h Floor, Unit Mo, 3388,/90,
. Klangtoay, Bangkok, Thalland 10110
Report No: | 8411 |

Bk, Thld

Customer Service Report
o127/ 0532
[ Gaemer ] UAE
e kT 8e

I Address:
[Heran | G F39052

Hours Traval To Customer Labour Travel From Customer
i | [ToTm - A _ e Tom |
Finish T | &l 1% o8 Gy [FED P
Job Type
catian Special Standard
Normal Courtesy Visit | Instalation T Training,
Distributor A O | Quate | in House
internal Warranty 1 Hepalr I ] =
Gigital Sorvies Sales Support | Femate | DOther
[ PO/ Quate Number: T Jcat |
I PIA Type | Poompiorp (Fonaliced [ conwactno. | b 1
Details of Work | Test Conditian / Status
= g fomction Tab  pogyioel B0 [
2 1
= i Ee e Jard Qe ga V0 - ki f Spuifies (2 e i
IR e b et Gt 7 52, % o e
= mpwmEnd  Sphsh el | Stpam Gincmbey ac
= TRt i gy Pedpn Wolye * S48 T ol
© MoFh oMottt Condanser \hied t"-h'l:. Lalve A b » o 4 ol
— NpE AT I#8) NE inti ln val  —= o wl (bl towl == 3iwm] o
= noguldmpte pdup sl TF [Fe wl Th
~ fogas Blasle s O0T ey poong & [ou M2
)
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| Lo i
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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

The

TEL

7-3000-29  FAX.0-2719-948¢

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH420
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

inties are for a confidence probal

1 be reprod

Corporate Services 3 : Equipment Calibration o

pH Meter

Horiba

LAQUA-PH210

HAOE00039
UAE.EFM.071/2564(EFM pH.04/64)
Used ltem

28 March 2023

29-30 March 2023
2303-1001WSC-3

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

Bangchak, Phrakhancng, Bangkok 10260

25 + 25) °C

50 + 15) %

n - house method :

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

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtraku

Ap—

31 March 2023

y of approximately

ther than 1n full, excep

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Lonasiainann

Cert.No.: 23CH420
Page.: 3of3

A

Cert.No.:  23CH420

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054  110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailanc), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.987 CPA chem 826589 09 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) %
pH mv mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.. HACE0009 7.00 0.00 0.0 6.99 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00
onanilucuA

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
AHRATION AND TESTING SERV
LIANG MANGRD

HAC-TIBITIA1P0
CALSRATICN 0108

Cert. No.: Z3TM7E4
Page: 1of3

Certificate of Calibration

Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer Sal ing Reading | pH factor
(mv) (%) K
pH Electrode 4.008 4.01 183.1 00085 205
S/N.: Q92M0159 6.987 6.99 9.5 0.011 2.00
6.987 6.99 9.0 0011 2.00
10.010 10.01 -165.7 0.011 2.07

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;

- Model : 9652-10D

- Serial No. : Q92M0159

Dimension of probe;

- Length : 107 mm

- Diameter : 16 mm

- Immersion Depth : 100 mm

Calibration Standard uucr Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(’c) (°C) (°c) (°c) (x°C) k
250 25.002 250 -0.002 0.13 2.00
30.0 30.003 30.0 0.003 0.13 2.00
35.0 35.001 35.0 -0.001 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-

tonantlumuny

The Uncertalntles are for a

Equipment : Water Bath
Manufacturer : Memmert

Modal : WHNE 14

Serial No. : L421.0121

ID No. : UAE, MIC. 01572565

Submitted by @

Location

Received Order :
Calibration Date :
Ambient Temperature
Relative Humidity =

Calibrated by :

Approved by ©

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

Bangchak, Phrakhanang,

Bangkek 10260

Miorobiclogy Laboratory (302)

27 Aprll 2023
27 Aprll 2023
[26+10)°C
(50£30)%

Preecha Hiahib

{ ) Pomthippa Tameyakul

{+) Malee Butkruea
() Suwit Imfai

Issue Date :

11 May 2023

probability of spproximately $5%

"Tanm‘lzimuqu
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Equipment : Water Bath Cert. No.: 23TM764
Caondition As-Received : Used ltem Page: 2of3
Reference . 2304-046100C-3

Procedure Used :-

Calibration were conducted using in-houss calibration procedure CP-OT04 according to direct
measuremant method with Data Acquisition which connectad with Industrial Platinum Resistance
Tharmameter { IPRT ).

The tamparature scale used was based on [TS-80.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348724 MYS8003411 22LM185 26 Nav 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certi jon s to the | | System of Unit.
Result of Callbration :- {*} Without Adjustment
Function of UUC” : Temperature Source

Heat transfer medium used :  Water

Environmental AC Voltage Supply
iy { %RH. ) { Valt )
|Beginning of Calibration 3 69 220
|Finished of C. 2 73 221
Ref. Std.
Position : 10 No.:
1 4804538001
2 AB04539-002
3 4B04538-003
4 4804538-004
Siref,) 4804538-005

tanem‘lu'm-

Equipment : Water Bath Cert. No.: 23TM7E4

Condition As-Received : Used item Page: 3of 3
Reference : 2304-04610C-3
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Calibration [ UUCY uuc” Average* Standard Reading [ C ) Uncertainty
point Setting Reading Position
('c) (c) ('c) 1 | 2 [ 3 T a T spety| (t°c)
4.5 4.5 445 44370 | 44330 | 44378 | 44413 | daaiz 0.15
Calibration = Coverage
point Uniformity | Stability Eaitar
ey ("cy {1°C) k
445 0.087 0.030 2

Average* : The average of 30 values in each position

Uniformity : Tha i of o ires at any sensors and the measured temperature
al the refarence location which are cbserved at the same time or at as close an observation time as possible
o dets the pattern or h genelty within the chamber under steady-state conditions,
Stability : One-hall of the greatest i i of ; at any one proba.

uuc* @ Unit Under Calibration
Note : The reportad uncertainty of measurement was included stability and excluded uniformity,

The reported uncertainty of measurement was based on a standard uncertainty multiphed by a
coverage factor k, providing a leve! of confidence of appraximalely 95 %.

-olo-

mnm'lu'm



LONEISADULNYULATDIUD

U5z NADUNNNTAUS W.A. 2567




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 Tisch Environmental,Inc 05072022 5Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-203 27 Sep 23 26 Sep 24 -
159822 Co, Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental 42C UAE Consultant Co.,Ltd. 16032023 16 Mar 23 15 Mar 24 -
Instrument 42C-70971-367
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 22032023 22 Mar 23 21 Mar 24 -
CM22387036
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company E04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 07032023 7 Mar 23 6 Mar 24 -
CM22387062
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 07042023 7 Apr 23 6 Apr 24 -
CM22387063
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




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
12 [Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
13 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48CTL-65506-348
14 [Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21Jun 21 21 Jun 24 -
2015PSIG
15 [Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
RATFJBXS
16 [Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
GY21PTED
17 |Standard Gas Total Hydrocarbons Air Liquide CC143232 Air Liquide E03AI99E15A006C 16 Oct 20 16 Oct 28 -
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23019601 22 Feb 23 21 Feb 24 -
Acceleration Level UM12393
19 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73249 Co.,Ltd.
20 |Sound Level Meter LAe‘, 26 hours' SAmaxs \dessuniu Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 24 Mar 23 23 Mar 25 -
0007311
21 |Sound Level Meter Laeq 26 hourst Lamaxs dessuniu Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003676 24 Mar 23 23 Mar 25 -

0007312




—
TISCH |}

Environmental

RECALIBRATION
DUE DATE:

July 5, 2023

Cortlonts o Ca

Calib Certificati

Cal. Date: July 5, 2022

Rootsmeter 5/N: 438320 Ta: 297 K

|Operator:  Jim Tisch Pa: 750.1 mm Hg
[calibration Model #:  G25A Calibrator s/N: 1901
Vol. Init | Vol. Final Avol. ATime ap AH

Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3540) 3.3 2.00,
2| 3 4 1 0.9650] 6.4] 4.00]
El 5 6 1] 0.8640] 8.0 5.00
4 7 8 1] 0.8200 8.9 5.50
5| 9 10| 1 0.6780 12.9] 8.00,

Data T
a '\ Tstd )

Vstd Qstd BHiEsig ) Ta Qa [ 4H| Ta/Pa )

(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9859] 0.7281 1.4073 0.9956 0.7353] 0.8899]
0.9818| 1.0174 1.9902 0.9915 1.0274 1.2585
0.9797| 1.1339 2.2251 0.9893 1.1451 1.4071
0.9785 1.1933 2.3337 0.9881 1.2050 1.4757
0.9732] 1.4354 2.8146 0.9828 1.4496 1.7798

1.98897 m=
QSTD 03691 QA b=
0.99996 r= 0.99996
Calculations

Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta)

Va=[AVol((Pa-AP)/Pa)

Qstd=|Vstd/ATime

Qa=|Va/ATime

For flow rate calc

Qstd= um(rr 6H( i KT?T ))h)

Qa= um-':( f&HI:TafPa]:;I-h;I

Standard Conditions

Ta: actual absolute temperature (°K)
Pa: actual barometric pressure (mm Hg)
b:intercept

Tstd:] 29815 g RECALIBRATION
Pstd:] 760 mm Hg’
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP 1 reading (mm Hg) Appendix B to Part 50, Reference Method for the

Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

'm: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Result of calibral out adjstment
Funstion;- Pros 1 Maasureme

Inereasing Pressure

ULC Indication

Applied Pressure  High-port side  Low-port side

{inH:0) [inH;0)

10.00

11.00

24.00 12.02
28.00 13.02
28.00 1402
30.00 15.04
a2.00 1604
4.00 17.02
3580 18.00

Range : 0 Ink
Scale interval : 0.1 ir

www.tisch-env.com
I FREE: (877)263-7610

lonansaiemm =
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

ANLLTANG, SUANLLEANG, P
1

, ANAKARN ROAD 801 18 ANk

Certificate No.
Fage

Certificate of Calibration

Exquipmant

Manufacturer

Model © 1224

Serlal No.

1D Na..

Condition As-Received;

Roceived Date:

Calibration Date:

at und

Submitted by Unitod A

Rnfarenca

Amblont Temparature: |

Relntive Humidity:

Atmeospharic Pressure

Procedurs usad: Th

Candgition
1. Rolo

Seripl Mo,

Calibeated by 1 Suwit A Approved Sighatary

11 May 22

arr

Insue Date |

ira Siwa

| Panurach

wenanslumuny

B 0314241

——

Ceriifcate of Calibration

Auddel Tracel

o ABREISIIARUAY




INNOVATIVE INGTRUMENT CALIBRATICN LAN INNOVATIVE INSTRUMENT CALTBIRATION LAR

y "
PNOVATIVE ISSTHUMENT OO, LTD, MEAD IFFIEE — L IMNOVATIVE INSTRUSMMENT C0, LTIL HEAD CHTFICT
- ] TR AR 11 T I RES L6, E - —T—
e R BERIVERMREI e 5 i (R IR R TS MO 1A SO SENTISAKORN L] TAMBON BANG KAFD.
AMIPYICIE PUA N PVILT AN T FAKAR PRETNET 10830 THAL AN EL e
SEEL SR L B ks Iars il SALIRITON LIRS sy AMPHOE DANG FHLESAMUT FRAKAN PROVINGE 103480 THAILAND b il
Fape it TEL (6M-2L16-5800- | FAN: (664020 167140
Corfifivate Mo TLAVM 200 . .
Certificate of Calibration
Wagisest N 3 Rei2023-1919
Customer Certifients Vo 1 23-TPM-441
Resh o Calbrsinn £ Matne UNITED ANALYST AKD ENGINEERING Request No ¢ Reg- 20231919
Temperatire Pressure s v Errur Unegrtalinty CONSULTANT CO., LT
Az B) Soi Uddarmad 41, Sukhumvit Rosd, Bangshek, Prakanong, Page: 112
(=] {ktta) {imin} Ui} (Vi) {lmin)
Bumpgkak 101260
4.0 i 4 14,58 14540 00K nan
240 HEE 15,08 150 <0 02 Unit Under Calibration Detail
M 1ML L 1500 [EX°T 0.0 022 Calibration Parameter Temperaturs
4% 100 3 1hTe ([ €l a3 Instrument Name Aldr Flow mester Range Calibrution 0% w T
2 TN (LE IR 0,16 026 Manyfocturer Bl Typo of Sepwor -~ RTD
Nty ST0 - Stambint IUE Uit Under it Moded Dicha Cal DO Sengw Dinsner imml 1§
LU Reference Coadithin AL 280€. 101.3 kP, Air Serial Nurmbicr 159822 Culibrution Poxition () - 45
Flonw Bate woas corrected for nen-situndnd aparating conididion by uikng equazion Resslistion oy Iitrument Status @ Llsed
Prer [; o 113 Nustiber LA FFM,039/255
Qmens = Qref X——X
Piet Tret Calibeation Envirenment and Detalls
where € = Flaw Rule = Absalurs IFressurg T = Absilute Trmiperntin Temperutire bria el o
s = Monsusernent Cosdition rel'= Stamdand Comdulen Humidisy 55 MRH # 15 %RH
Reecived Date 7 Sepacmber 2023
LT ep— Calibwated Dute 7 September 203
$aidl of Certifents Calibeation Procedurs In-hemse method CP-TPM-01 by Cpmparson wiih Standand Thermometer

Reference Standard Dhigitnl Thermoimeter with Sensoe. Monulsciurer: GINGOOGINGO, Maodel: GTTT RTDIE
URDIOOST, 107 (2-TM Which was colibimted on 27 Febyiary 2023, Calibrathon Cerfifisate No. - QRIS

a5

This Certificate is tracesble 1051 Lnlt theough Crudity Rebom Co., Ll REC-ONSC Accredintion No.

Frwtnon (1297

Nate
The repored uscertninty is based an stundasd uncerinmty mulibplied by the Covernge Factr §=2, providing o kevel of confidence

approxmtely 95 %%

Approved By
Me. Noppadon Luangart
Techmical Manuger
Insue Date : 7 Sepernber 2023

e ahll s bt evprishicl exeey n Bl wiibenul witien sl of the l-l-ﬂﬂﬂﬂﬁhlﬁﬂllﬂﬂ The rassits relatedd anly s fhie g salibrmd The o ill, wistios writion appemd ol the Aﬂmnﬁ.‘hlm‘[lﬂu

FR-708-AFM-01 M. 00 Isue date 81/07/18 P TP Rew i)

T i i ey e e calbestied. Th conil

s bl o et e

g 11T

INNOVATIVE INSTRUMENT CALIERATION LAR
INNEOVATIVE INSTRUMIENT €O LTI HEAD (HFICE

/039 MICHD EX SO0 SUMTINAKORN 11 TAMININ BARG KATG,

o
AMPHOE BANG PHLESAMUT PRAKAN PROVINGE WAKI THAILAND M-I TN B
3 ; f CaLIBRATEM LS TECHNOLOGY PROMOTION ASSOCIATION (THATLANDLJAPAN) S
TEL (BT -SHA0- | FAX (0 W-21 15-TT40 CORPORATE SERVICE FQUIPMENT CALIBRATION AND TESTING SERVICES 3
S04 PATTANAKARN ROATD SO 1R SUANUUANG, SUANLUANG, BANCGEOK 10250 @P
Yeabale!
L 0-27T7-A000-24 FAX, (-3T19-0484 1
Calibeation Note T O-2917-3000- AX, 271 Ly ::f.:::',;:ﬁ
LT Adpasrmen Pk A Beguiest Mo = Heg 20331919
1 H 1 Certificate No. : 23P1856
Certificate of Calibration Paga: 1ol 2

Wendt of Calibration |

beamtand
U Nrsiner iy [P ]| e sy Equipment : Android Bammatée
e e e
i Manutacturer: Barigo This cenilicate may nat ba reproduced other thin in full,
100 e 013 except with fhe prioe writhen approval of the heat of
Mad : - Caorporate Services - Equipment Calbration and Testing Services.
21091 ail (]
Sarlal No.: =
W i P wil
10 No.: UAE EMAZ 1102555
o ik il 6l
Candition As-Recelved: Used Ham
AL o [ (]
Rocoived Dato: 26 Moy 2023
A a0 () 01l
Calibration Date: 02 June 2023
0.0l 00 o L]
: Referance; 2304-001 EWEE Submitted by:  Unibea Analyst and Enginesring Consullant Ca, Lid,
ST 1] i 01
= 7= = o Amblont Tomparature: (23 £ 2] °C
T80 250 I — [ B1 See Udomsul 41, Sukhurmvil Rosd,
L L A o Bangchak, Piraknanong, Banghok 10260
T LTI sz i .01 Atmasphiele Pressurs: 1006 mbar
pkatad 0 =41 .13 Procedure usod:  Tho With by dirsst enmp method against Pressure Measuring Instrumants
Wi 453 nl [N Standand aocording to in-housa calibmbion procedurn CR-P10, using * DKD-R 81 | Calibrétion of Pressure
Gaugos, Editon 133014 * a8 a guidalines.
041 2 URE]
Condition of this result of calibration
AR 1 Ratersnce standards nstrumants |
Instrumant Madal Sorinl No, Certificate No. Bua Data
Wik Sisichik Tiehpulesenkil] 1) Standard Barometar DPit4z 1422505006 MP-0084-23 03 May 2024

2 This Instrument was metalied i vertical crentatian and cantor of the disl was usad ss the rafarance loval
3. This rsult of calibration was madi on eguested at the point specified by customear

4. This result of callbration Instrument was In absoluls prassurs.

4 This Instrumant was used clean air as prasswa madia,

6.The cartificats 1 vaid only to tha itam calibrated on dste and place of calibration

7. This Cartification is Irncoatie 1o the i Systam of Unit throughe-

Nastinal Inslituio of Metrology Thasand (NIMT)

by: Suksan :

Issue Data : O June 2023 | 1Phanea Prabpaipal
| | Buma SuwannasHi
1 Attapel Panurach

The relis vefated oty o fe em catibratnl The cetificae sl nm e repmdscad coerpl i Bl wihos wiitien appneal of e mwnﬂnﬁhﬂQUQu lﬂﬂﬂ'ﬁ‘hlm'l.lﬂu
PR TN R st it LUAI350 r 0316956



Result of - Without

Bange -

Eunction:. Abnoiube Pressure i

Soalo Intarval

720 mmig

| mmg { T

Cort, No.: 2IP1856

Page: 2 6f 2

Pressire

730,67 75152 | 765.58

0.0

Erree (mriHg)

|
| 7800 | ¥ss0
: -

Docreasing Prossure

il Pres:

[mmHg]

Inscation {mmbg]

Emor immHg)

The uncsrtainty of masswem;

= UUE = Uit U
The reparied u

By @ crverage fuch

Result of Calibration:-
Function:

Refarence
Temperature
[cy
250
250

25.0

Result of Caljbration:-
Function:

Reference
Tomperatura
250
250
250

Result of Calibration:-
Function:

Bedore Adjustment

dity Measuserment

Standard
Humidity
["%RMH.}

BO,0
BO.O i}

Al Ad
Hurmidity Measuramesnl

Standard uuc*

Humidity Reading

{RRH.) (MR
40,1 A4
60.0 60
Bo.n 7a

Withoul Adjustmint
Tamperature Measurement

Standard uuc*
Temperature
C}
a7
30.016
38,944

UUC*® : Unit Undar Calibration
The reported uncertainty of measurement was base on standard uncerainty multiplied

by coverage facior k = 2.00, providing co

«olo-

Error
{%RH.)
38
o

-5.0

Error
re)
0.m3a
0016
-0444

oo fevel approximately 95%.

Ny

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

Uncertalnty
of Measurgmant
%RH.)

1.6
1.7

1.8

Uncertainty
of Messurement
(H%BRH.)
16
1.7
1.9

Uncerainty
of Measurement
(2°C]

0.72

I.Bﬂ?l;ﬁ;ll’é??glgﬂu

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 FOUIPMENT CALIBILATION AND TESTING SERVICES
SIM PATTANAKARN ROAD S0[ 18§

Cartificate No. :  23H1Z0G
Page: 1

Certificate of Calibration

Equipment : Dial Thesmo-Hygromelsr

tificate may not be reprodiced other fan in full,

Manufacturar Bargo
excepl with | head of

Moded 1 Covporate Sarvices 3; Equipmant Cailbration and Testng Services
Sorfal No.:
1D Now: UAE ANV, 130,
Condition As-Received: LUsad ltam
Received Date:
Calibration Data
Reference Submitted by: LUnited Analyst & ant Co.Lid
Ambient Temperatrer | 25 % 2

(s e300 % 51 Sk Udomsuk 41, Sukhurmyil i

Relative Humidity:

Hargehak, Phrakhaneng Banghk 10200

Procedurs useod: Calbeatian were & = ity ii-howae CP-HO2 according
with stardard chilled mirror sansor for humidity messusomant function & parson with &

tunation into tumidity ture chambar,

probis for !
Condition of this result of ealibration

1 Rafers ndards Instruments

Modal Sorial No Cartificate Mo,

S112 23B01RE 20

¢ Wilh Sansor 231305 15 Mar 2024

ald only 10 ths I

tione

A This Certilication is Iraceable (o the Inter

=i of Undt maintained through:-

The United States of Amarica

-Mational Instilute of Standards and Tech

“Technology Promotion Associztion (Thalland-Japan ), NSC-ONSC Accredised No. Callbration DROS

Somchiai Dumwar
U7 June 2023

Calibrated by :
Issue Dote ;

Approvad Signatory |

W | Ghakrit Waswwanjus
| | Pamthippa Tameyakl
| 1Vipom Tantyswatl

shimugu
316274

Lond
B

United Analyst and Engineering Consultant Ca., Ltd.
Bangkok 10260
com E-mail o com

3 Bl Udomsuk 41, Susturmvil Aoad, Bangehak, Prrkhanony
Tel. 0 2763 2628 Fax O 2763 2800 www,

MULTI-POINT GAS TEST REPORT

Test Date : Mar 16,2023

Equipment ; Gas Analyzer (NO:z)

Thermo Environmental Instruments

Model : 2C

Manufacturer ; Serlal Number : 42C-70971-367

Standard Gas Concentration Dilutor Detall
Sulphur Dioxide (S05) 44.68 PPM  Manufacturer Thermo Scientific
Nitric Cixide (NO) 45.94 PPM  Model ; 146l
Methane (CHy) - PPM  Serial Numbses 1180540071
Carbon Monaoxide (C0) 984.8
Cylinder No. ; EBD143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Anal Displ,
Refarence Value (pph) i '?::,h;p o Difference Error | Percent Ervor [ Er

1 2arn 04 0.4 0.00 .00 0.00
Leved 2 20.00%: 100.0 10L.0 1.00 0.95 0.99
Level 3 40,00 200.0 2008 0.80 0.40 0.40
Level 4 B0.00%: 300.0 3005 0.50 0.17 017
Level 5 BL.DG% #0040 4000 0.00 0,00 f.oo

Remark : Measuring Rangs
whcceptalie Limit + 5%

500.0 pph Average Difference (%) 0,31

Multi-Point Gas Test Chart |

g —
& T+ T
] R
F)
2 |
%
0 0 150 200 250 300 a8 0 450

Reference vakou [ppk)

= Anatpanr Dinplay

Page 1 af 1

wenaslumuny



United Analyst and Engineering Consultant Co., Ltd.
ukthurmvit Anad, Bangchak, P

28 Fax 0 2763 2800 www.oaso

: sk 10260
mall: ussfusecansultent.com

i

raultant com E

MULTI-POINT GAS TEST REPORT

Test Date : Mar 22,2023

Equipment : Gas Analyzer (NO7) Model : 424

Manufacturer : Therma Scientific Serial Number : CM22387036

Standard Gas Concentration Dilutor Detail

Sulphur Dvaxide  (504) 44.68 PPM Manufacture Thermo Scientific

Nitric Cwide (RO} 45.94 PPM Mo 148

Methane {CHa) PPM Serial Number 1180540071
984.5
EB0143262

Jun 21,2024

Multi-point gas test data
[ Analyzer [ ]
Display (pph)
0.0
0.5
201.7
300.9
A00.0

Reference Value (ppb) Difference Error |Percent Errar|  [% Error ]

.00

Remark - Measuring fange 500
Acceptabie Limit £ 5%

T T T

& 1 I P R
5 4 s 1
2 L
i e 3
| { i

i | B

o = | 200 250 a0 100 450

Rederunce vaive (ppb)

[ = Anatyter Cia

Fage 1 of

humyit Rosd, Bangohak, ichanong; Bengkak 10260

wltant. com E-mail; uweBussconsy

i 2800 www.L8ec

MULTI-POINT GAS TEST REFORT

Tast Date ! Mar 7,2023
Equipment : Gas Analyzar [S01) Model ; 431
Manufacturer : Thermo SCIENTIFIC Serial Number : M22387062
Standard Gas Concentration
= 2) 44.68 Therme SCIENTIFIC
Mitric Cixide 45.94 PPM 146
1180540071

Methane (CH.) PPM

won Monosxide {£0)

Multi-point gas test data

Anaiyzer Dlsplay Difference Error | Percent Error [% Error] |
) {ppb)
0.0 || 0.00
100.0 0.20
200.0 0.80
300.0 0.70
Lowvel 5 i 400 non 0.00
Remark : Measuring Range 500.0 ppl Average Differanca |
heceptable Limit
Mutti-Point Gas Test Chart |
- a0
8 =
2 e
B e - |
E I
i

Riurancs valin [pab)

—e— frayrer Osalay

Page 161 1

enaslumugy

. Airgas Speclalty Guses
. m Adrgas USA 1T

3 630 Unitnd Drive
an ALz comny e

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number; ED4NIBSE15A0TD2 Reference Number:  122-402135167-1
Cylinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Laboratory: 124 - Durham (SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Numbar: BZ2021 Valve Cutiet: B6O
Gas Code: COMO,NOX, 502, BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
——
il ¥ “EFA o { Gasaous Cabb ¥ document EPA
E0AMR-12331, using the aasey procedures sted. doss net i ik i oy fortal analyticai
uncentainty s slted beiow wilh A conbidence kevel of B5%, Thy o Wi i i . A ions are on @
meluimcie busis unless olherwise noted
Do Kot Use This Cyinder below £00 Le 07 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
NOX 45.00 PP 45.98 PPM a1 +#+1.4% MIST Traceanie OHMHZ021, 0872112021
NITRIC OX0E 45,00 PEM 45,54 PRI G1 #i- 1.4% NIST Traceable 081442021, 0672172021
SULFUR DIOXIDE 45,00 PPM 44,55 PP G1 4 1.0% NIST Tracaable DEM4R021, DE212021
CARBON MONOXIDE 1000 PPM 0848 PPM G +-0.7% MIST Tracaable 08142021
MITROGEN Balanca
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20081120 CCTOR0GH 40.82 PPM NITRIC GXIDEINTROGEN - 1.0% Feb 02, 2025
PRM 12386 DaEBs025 5,81 PPM NITROGEN DIDXIDEIAIR -2.0% Feb 20, 2020
G 401423830102 COS05681 4,348 PPM NITROGEN DIOXIDENITROGEN +-2.1 Fab 18, 2023
NTRM 15011043 Co4TIITT 43,02 PPM SULFUR DIOXIDEMITROGEN e 08% Jun 17, 2022
NTRM 14080118 CCa3277 $90.9 FPM CARBON MONOXIDEMITROGEN  +-0.6% Nay 15, 2025
Tha SR, PRM or RGM eed abave is anly in refefence to S GWES wsed 14 the sssay ond not part of the analysis.
ANALYTICAL EQUIPMENT
InstrumentiakeModal Analytical Principle Last Multipoint Callbration
—_— T
Micole! 8700 AHROSI1333 GO FTIR: un 03, 2021
Nicaliet 8700 AHRDBO1333 NO FTIR un 03, 2021
Nerolat 6700 AHROSI133 NOZ FTIR Jun 03, 2021
Iecoiod 8700 AHRCS01333 502 FTIR Jun 03, 2021
— el
Triad Data Available Upon Request
NOTES:PO #5221002807
GROSS WT: 28.406p
NET WT: 4,738

The analytical test results reported on this certificate relate only to 1

the eylinder number specified above. This concludes the test report.
N |AC CREDIT I

CERT X}
lonanslanaunu.

Approved for Release

United Anal

3 Sai Uder

yst and Engineering Consultant Co., Lid.
ok 10260

SmoCo LN

chumyit Road, Bangoha

i 2800 www.Laec

MULTI-POINT GAS TEST REPORT

Test Date 1 Apr7,2023
Equipment : Gas Anabyzer (S0z) Model : 3
Manufacturer : Therma SCIENTIFIC Serial Numbar : CM22387

Standard Gas Concentration

Sulphur Dicids 44.68 PPM Therma SCIENTIFIC
tric Cdicle (NOY) 45.94 PPM 146
1) PPM 1180540071
984.8
EBO0143262
Expiration Date : Jun 34,2004

Multi-point gas test data

Analyzer

Reference Value (ppb) il o)

Difference Error |Percent Error|  [% Error |

0,0
Average Differenc

8004
: Measwrhg Renge
sAcceptable Limk & 5%

500.0 ppb

| Multi-Point Gas Test Chart]

g ¥
7 1
& |
B

g 1

3

% !

300 400 as0

Page 1 af |

l‘i)ﬂ'd'lilhllm'l]ﬂll



i Airgas Specialty Gases
J jrgas UISA, LLC
Alrgas e

an A Liguide oomparny mnc:m:

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
CyEinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
EKEM“DI’! Date: Jun 21,2024
Cartifcalion periormad EPA Iy for Ass f Gy Etandards (Miy 2012]° document EPA
BOOR-T253Y, using the assay Anglyiies i qy dots i analyiesl klwrference. This cyindar ha o boisl analytical
i Delow wih {1 of 95 Th i ¥ he usa of ihis ona
maleiighe busis usiess oihenwiss neted
Seliol ze Tl Cbooe e 100 puig Le 07 megmponcs
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
NOX 45,00 FEM 45,88 PPM a1 +0=1,4% MIST Tracenbly UBH42021, DB/21/2021
NITRIC OXIDE 45.00 FEM 45,88 PRI G1 +- 1.4% MIST Traceable DB/1472021, 0842172021
SULFUR DIOKIDE 45,00 FPM 44.68 PP a1 +1,0% NIST Trateabl DEM4R0ZT, DAIZYZ021
CARBON MONOXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatia D840z
NITROGEN Halance
Ao
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20087120 CCTOA0EE 46,82 PPM NITRIC OXIDEINTROGEN 1% Fel 02, 2026
PRM 12386 DBE5025 8,51 PPM NITROGEN DIOXIDEAIR +H-2.0% Feb 20, 2020
IS AM14Z3HIR102 CC508881 4,343 PPM NITROGEN DIOKIDENITROGEN 424 Fab 18, 2023
NTRM 18011043 cC4TRT? 48,02 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
NTRM 14050418 CCAZ427T F90.9 PPM CARBON MONOXIDEMNITROGEN  +-0.8% May 15, 2025
Tha SRM M r ROM noted aboue b5 oaly in rederancn f fhe GMIS used in thi sssay ond not part of the anslyss.
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipeint Calibration
Nicolot 5700 AHRUED1333 0O FTIR: Jun 03, 2021
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
Nicolat 6700 AHROBO1333 NOZ FTIR dun 03, 2024
Hicolot 6700 AHROB01333 502 FTIR Jun 03, 2021
—_—— ——— s

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT: 4,73kg

The analytical test results reparted on this certificate relate anly to
the cylinder numbaespatifiad sbaue This concludes the test report.

LRCCRED TEDi
] CERT 3082.01
Approved for Release Lﬂﬂﬂ'ﬁﬁm’n&q&h

United Analyst and Engineering Consultant Co., Lid,
_ Apad, ‘.:Inng: i, Phrakhanong, E ok

4 50 ik 41, Sukhy

MULTI-POINT GAS TEST REPORT

Test Date : Feb B,2023
Equipment : Gas Analyzer (00) Model :
Manufacturer:  Thermo Envieonmental Instruments  Serial Number ;

Standard Gas Concentration

] Therma Sdentific

PPM 148
PPM  Sarial Number 1180540071
4.8 FPM

EBO143262

Expiration Date Jun 20,2024

Multi-point gas test data

ANAZEr | e cence Error [Percent Error
Display (ppm)

Reference Valua (ppm) [%a Errar ]

5.7

oint Gas Test Chart

Rederence value [ppm)
—e— Aralw:

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.
Akl

MULTI-POINT GAS TEST REPORT

Test Date : Feb §,2023
Equipment : Gas Anbhyrer (CO) Model ; APMA-370
Manufacturer : HORIEA Serial Number : YRLHTERG

Dilutor Detail

Manufacturer

Standard Gas Concentration
g Thermo Scentific

1461

PoM 1180540071
964,8
EBO143262
Expiration Date Jun 20,2024
Multi-point gas test data
Reference Value (ppm) m;’;‘:"[’:;m, Difference Error [Percent Ereor| [ Error |
1 |zem 0.0 0.0
07 65
a3 1.5 15
0.5 16 1.6
0.0 00 0.0
50.0 ppm Aversge Diference (%) |

| Ml

Point Gas Test Chart

Analyzer Disgilayinpe)

Page 1 of 1
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i Airgas Specialty Gases
J jrgas UISA, LLC
Alrgas e

an A Liguide oomparny mnc:m:

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
CyEinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Laboratory: 124 - Durham {SAP) - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
EKEM“DI’! Date:  Jun 21,2024
Cartifcalion periormad EPA Iy for As f Gy Etandards (Miy 2012]° document EPA
BONFA-1533, using the assay Anelytiesl iy ay doss i analytical Birference. This cyindar has o toiel analylical
i Delow wih {1 of 95 Th i ¥ he usa of ihis ona
maleighe busis uess oiherwise neted
o Mot Use This Cynder below $03 ie 07
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Mathod Uncertainty Dates
NOX 45,00 FEM 45,88 PPM a1 +0=1,4% MIST Tracenbly UBH42021, DB/21/2021
NITRIC OXIDE 45.00 FEM 45,88 PRI G1 +- 1.4% MIST Traceable DB/1472021, 0842172021
SULFUR DIOKIDE 45,00 FPM 44.68 PP a1 +1,0% NIST Trateabl DEM4R0ZT, DAIZYZ021
CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatia 814021
NITROGEN Halance
Ao
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Expiration Date
NTRM 20087120 CCTOA0EE 46,82 PPM NITRIC OXIDEINTROGEN 1% Fel 02, 2026
PRM 12386 DBE5025 8,51 PPM NITROGEN DIOXIDEAIR +H-2.0% Feb 20, 2020
IS AM14Z3HIR102 CC508881 4,348 PPM NITROGEN DIDXIDEMNTROGEN 424 Fab 18, 2023
NTRM 18011043 cC4TRT? 4802 PPM SULFUR DIOXIDEMITROGEN +e 0,8% Jdun 17, 2022
NTRM 14050418 CCAZ427T 990.9 PPM CARBON MONGXIDENITROGEN  +/-0.6% May 15, 2025
Tha SRML M r ROM roted aboue b5 aaly in riderancs 1 ihe GMIS used in thi sssay on not par of the anslysis.
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipeint Calibration
Nicolot 5700 AHRUED1333 0O FTIR: Jun 03, 2021
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
Nicolat 6700 AHROBO1333 NOZ FTIR dun 03, 2024
Hicolot 6700 AHROB01333 502 FTIR Jun 03, 2021
—_—— ——— s

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT: 4,73kg

The analytical test results reparted on this certificate relate anly to
the cylinder numbee soacifiad shove, This concludes the test report.

ACCREDITED

CERT 3

iendslumumi.

Approved for Release



piw’ ‘,_T‘“\{E' United Analyst and Engineering Consultant Co., Ltd.
S[ANF

3 Sal Udomsuk 41, Sukhumat Roar, Bengchak, Phirakhanong, Bangkok 10260
P p—

port iwno Tel 0 2763 2828 Fax 0 2763 2800 com E-mad sultant com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2023

Hydrocarbon Analyzer APHA-370
Manufacturer : HORIBA RATFJBXS

Standard Gas C . pil Detail
Sulphur Dioxide (S02) = PPM Manufacturer :
Nitric Oxide (NO) = PPM  Model :
Methane (CH.) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ]
Level 1 |zero [ 0.00 1.00 1.00 1.00 1.00
Level 2 80.00% | 40.00 39.70 -0.30 -0.76 0.76
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.88

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

@
2

S

S

 Analyzer Dlsgay(ppm)

s

Référence value (ppm) 20 —e— Analyzer Display 50

Anorove by

0220/ DG /.. 2023..

Page 1 of 1

Airgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

wenanslumuny

Part Number: E03AIQE 1 5A006C Reference Number: 15&]401?033?9-!
Cylinder Number, CC143232 Cy’l!n-:le' Wolume: 144.0 CF
Labaratary: 124 - Plumsteadvills - PA Cylinder Prassure: 2018 PSIG
PGVP Number. AT2020 Valve Outiet: 580
Gas Code: CH4,PPN BALA Certification Date;  Oct 16, 2020
Expiration Dﬂl Oct 16, 2028
EPA + y et C afitoation Standords (Muy 7013]" Gocomant

BODR-1Z431, using the aissy pocedures e
uncsrtaingy s stated beiw wih & confdenos bevel of i

i Lise This Gy
—

ANALYTICAL RESULTS

an of Casn.
Tectionn ica infierienence.
Affect the s of ihis cabbration mbd

ot
o 100 kg | 0.7 mogspancals

This eylincior hos o os ans
seanialons ore on o

Requested Actual Protocol Total Reiative
e Ci q i C: Mathod Uncertainty
METHANE 4000 PPM 4019 PPM = 5 1.0% NIST Traceable
PROPANE 4000 PPM 4008 PPM (=] &1 0.7% NIST Traceabin
AR Balance
CALIBRATION STANDARDS
Type Lot 1D Cylindar Mo Concentration um_n':tmmy Expiration Date
NTRM 02010405 K010090 4076 PF ROPANEMNIT +-0.6% Dec .02
NTRI 170608 CC160290 0.867 ANEMIT +/-0.4% Aug 22,
om—— - —

&
ANALYTICAL EQUIFMENT

Instrument/Make/Model Anslytical Principle Last Mulipoint Calibration
MES FTIR - CH4 - 100826781 FTIR Oct 18, 2020
Micolet 8700 APW1100381 CIHE FTIR

Sen 18, 2020
SRR

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4. BEGkg
GROSS WEIGHTS: 27.5385kg

POdE 5220003825

\enenalIpaURH..,

7, l\_|i'£ \{E‘ United Analyst and Engineering Consultant Co., Ltd.
“— 1l ] 3 S0l Udomauk 41, Sukhurmt Read, Bengehek, Phrakhanang, Bangiok 10260
Tel 0 2763 2828 Fax 0 2763 2800 com E-mad sultant com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2023

Equipment : Hydrocarbon Analyzer Model : APHA-370
HORIBA Serial Number : GY21PTED

Standard Gas C . pil Detail

Sulphur Dioxide (SO2) = PPM Manufacturer :

Nitric Oxide (NO) = PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analy:;.;':l)splay Difference Error | Percent Error [% Error ]
Level 1 |zero | 0.00 0.50 0.50 0.50 0.50
Level 2 [80.00% | 40.00 38.10 -1.90 -4.99 4.99

Remark : Measuring Range 50.00 ppm
:Acceptable Limit + 5%

Average Difference (%) 2.74

Multi-Point Gas Test Chart

38

/ 8.10

- Analyger Disglay(ppE)

o
3

0 Référence value (ppm) 20 \w‘ 50

cllreni 006G ], 2023,

Page 1 of 1
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTEL
MODEL ' TYPE T2IA2S01/T21A2901
SERIAL NO, UMI12393/UM12393
CLID, N0, t 251801351
OB CONTROL NO, 1 2302210196401
CUSTOMER ¢ UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTI,

B SO1 UDOMSUK 41, SUKHUMVIT ROAD,

BANGUHAK, FPHRAKHANONG, BANGKOK 180264

DATE OF RECEIVED : 21 February 2023 DATE OF ISSUED : 24 February 2023

aban I part, Exmpt compiete. Withnut the spproval of the € s atse

Calibrated By @ Suwit Phuanbusabong

Calibration Engincer

Approved By : Mongkol Yotscontom

Authorized Signatory

24 Febmary 2023

s Certificate docu

the Inturnatien

Cortifleaty No. QII019601

F3-011-04/01-12




CALIBRATION LABORATORY CU..ITD

210-11,14.55 S

Tel 067403534 Fax 0I-STR-D2ET2

ranpit Manukdl 20 Yask d. Prased Myt R La

55 So Prasen Manukt 20 Yaek 4, Frasert Many

7803534 Fow 025752670  wwaw.taldabor

e Cal-rorat

CLC

Aneeediied
e v

CONDITION OF CALIBRATION ITEM ; GOOD
MEASUREMENT RESULTS : (X ) without ndjustment { ) adjustment

REPORT OF CALIBRATION

FOR CALIBRATION DATA
1. ACCELERATION RESULT

NOMENCLATURE 1 VIBRATION METER Tesl point STD Reading | DUC Reading Correction Uncertinty

MANUFACTURER T INSTANTEL (gl { freyguency ) Mats ig) (gl (g) X (% of rdg. )

MODEL ( TYPE ¢ T2IAZS01/721A2901 i ik \ibiad i 00 i

SERIAL NO. ¢ UMIZ39NUMI2393 e oLt e iAis L Lo

DATE OF CALIBRATION t 22 February 2023 <L i ok i i A i

6 5t 1z a.6i0 D.61% 0014 13

ENVIRONMENT CONDITIONS : (%] 50tz 0.700 0721 0421 1.3
Tumperature (3t 2)°% Relative Humidity : (35 15) %RH 0.3 100 He 0,300 0304 -0.004 )
PROCEDURE USED : 04 100 He o400 0407 0.007 19
This instrument was calibrated under provedure No, CLC-CPEE-08 based on 190 1606321 a5 calibration guideline. as 10011 Pk 0,500 it Enasind 13
Tl calibration wia perfarmed by wsing Digial Multimater, High Resolution P il Times Cownser, 0 100 He 0.600 0.613 -0.013 L3
Aceelerometis und Measuring Amplifier which maintined by the Calibration Laboratory Ca., Lid, 07 100 Hz 0.700 0719 0018 13
REFERENCE STANDARD USED : L VELOCITY RESULT
1. Digrital Mubtimeter, Wavesck Model 1281 8/N, 29320 Test pirint STO Reading | DUC Reading Comestion Uncertainty
2. High Resolution Programmable Timer/Coanter, Philips Model PMG6S0E 5N, SM60T10] { mmis ] { frequenty } Mot { mm's ) {mmis } { i } X (% olnig )
3. Accelernmiietir with Mensuring Amplifier, Bruel & Kiner Model 8305, 2525 SN. 107018, 2434088 3 o Hx 3000 1041 041 18
TRACEABILITY : s s Hz 400 4088 055 1.4
1. The mezsurements are tmeeable 1o tteenational Sysem of Units {513, through Aeronawtica] Radio of Thailand Led 5 St Hy pealc 5000 5.067 k067 18
Cerfificate No. 05-0207721, Dise Date 11 May 2023 & 50 Hz 6000 6078 0079 1.8
2. The measurements ans traceible fo Internitional System of Units (S1), through Acronutical Radio of Thailand Lid 7 50 He 7.000 7.08% 0,089 1LE
Cenificate No. 07-0001/22 | Due Dale 22 Febmzry 2023 1 100 He 1,000 1009 -0,039 1.8
3. The meusurements are traceable to International System of Units (51), threogh National Instinte of Mewology { Thailund) " 100 Hz 4.000 4048 0048 18
Centifieate No. AV-0009-22, Due Bate 22 June 2023, 5 100 HE R 000 058 0055 8
UNCERTAINTY : 6 100 Hz 6.000 6063 -0.068 1%
The reported expanded uncertainty of messurement is stated ua the standnrd y of ltiplied 7 100 Hz 7.000 7480 -U,080 LK
by the coverape fictor & = 2,00 which for 8 narmal distibution 7 o0 covernge | ility of i 95 %
It has heen evaluated according 1o the * ion of the 1 ity of M. In Culibration (EA-4/02 M:2022)"
Certificate No. (J23019601 Ceriilicate No. QI3019601
301 1-0401-12 page 2 of 4 F3-011-04/01-12 page 3 of 4

. EHE
wnasly z ¥ Lanmﬂum%

gciconltion welccallbeation

TNNOVATIVE TS TRUMENT CALIIRATION AR

CALIBRATION LABOR dm]m CU., L TD

01194, 55 S0l Prssat Manuke 26 Yook ¢ Pro

0257803534 Faw 025782672  www.ra

ETEVATIVE TRETRUMENT 163, 15, HEAD OFFIC

S MM LU SR ST AKLIEN £ TAMINN BARG KAT,

ANEHITE MANG PHLLSASILT PRARARN FROVIRCE 108460 THAILAND

CLC

FIL GMHITT 30001 AN 08N-TE I6-TI AN
o
Certificate of Calibration
CALIBRATION DATA
AENT BRGL Custom
3. DISPLACEMENT RESULT e
N UNITED ANALYST AND ENGINEERING Certificate No - 23-ACT-111
Test point ST Resding | DUC Rending Coarestion Unoertaitty i ' .
Mode ~ Request No - Reg-2023-1408
. CONSULTANT CO_LTD.
{mm ) ( frequency ) (i | {mm ) {mm ) £ %ol wdy. )
Address 2 %1 Sod Udommuk 41, Sukbumvit Road, Bangehak,
.03 S0 Hz 0050 0.030 0,000 FL
Pmkanong, Banghok 10260
*0.04 30 Hz (L0400 (040 0,000 L7
008 30 Hy ek 0,050 0.050 0,000 L5 Unit Under Calibration Detafls
Measurement Hem - Avonstic Calfbror Class : 1
006 50 Hz 0.060 0.1 0001 L3
Manufiscturer SVANTEK Range : 94, 114 dB/ 1000 He
047 S0 Hz 7o 0.a7 -fan Iz
Maxdel SV 35A Intrumsent Seatus © Used
o3 100 Hr 003 no3o 000 21
Serial Number Ti249
Ahdbd L0y H: 00440 o040 s
x N L D T UA ™. 1052561
0.05 100 He peak 0050 0050 0.000 LS
0.6 100 fi 0060 Gt 0,001 L3 Cuiraon Siviramens and Decalls
(13420
047 100 He 4070 ] 0001 12 Temperature a2
i = (50420 %l
Note. * means Calibmtions murked " Not ANAB Aceredited © in this Certificate have been included for completeness. Sl i g
Bammerric Pressure £ (1013 £10.0 hPa )
The Scope of Accredited ANAB Certifieste No, ACDM-2814 Version 008 Paue | of 58
Received Date + 26 June 2023
Calibrstion Dute = 27 June 2023

Locanon of Calibration ; LAB | Acoustic

Calibration Procedure - ln-house method CP-ACT-02 based on IEC 60842:2017 Electroacoustics - Sound calibeators
This report is valid for the nbave stated Instrument's only.

eference Stundard Model Serial Number Traceahle Due Calibration
Souwsd Culibrator SV 154 SROTY EEl 31 May 2024

THD Multimeter 2013 147765 NIMT 31 Jamuary 2024

Traceability * Thid certi o hility of 1o ired national standard, and to the

relization of the international Systom of Units L S1),

Naote
04 End of Certificate #4# The reported uncertainty is hased on standard uncertninty multiplied by the Coverage Factor k=2, providing o level of

confidence approximately 95 %,

——— |
- - Y OTT

Mr. Mogpadon  Lusnjar
Certificate No, Q13019601 Service Calibration Engineer Calibration Engineer Supervisor
F3-001-04/01-12 page 4 of 4 Fssoe Date = 27 Juna 2023
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INNOYATIVE IRSTRUMINT CALIIRIATION LAR
DONOVATIVE ISETRAIMEST €0, L0 WEAD QT
100 A 10, Sk S TIRARLIR |1 TAMIBLIS B S0 AN,

AR IARCE PHLEASITT AR AR PUOVINGE 1186 THASLAND

Py —
RE-aial

Fape2all

FEELS 1N T 1A-S800- 1 FAN G001V TI40

Certificate No « 23-ACT-111
Request No ¢ Rog-2013-1408

Sound pressure level Calibration Results : Without Adjustrment
Calibration Range Without Adjustment (dB) df (dB) b limit
(dB) Mensured Error Mensured Error [ £dB) Class | { £dB)
G dB /1000 He R4 =016 = = .14 02s
114 4B / 1000 He nim 0,2} - = 013 025
Frequency of Sound pressure level
Calibration Range Without Adj Ad) Uncertainty | Acceptance fimit
(Hz) Mensared (Hed | Ervor (%) | Measared (Ha) | Ervor (%) [=%) Class 1 {=%)
4 dB 10 He 000,00 .on - = (il 070
114 dB /1000 He 100,00 L] - = tha (i}
Totul Hermonic Distartion pluy Nolse of Sound pressure fevel (THD=N %)
Callbration Range Withont Adj A i i limikt
(Hz) Mensured (%) Measured (%) (=%) | Class 1(=%)
94 dB [ 100 Hz o7 = G40 5
114 dB /1000 He 04 = L) 25
Nate

Auisqrtnnes Tl way |ECIOSZI017 Clask |

temills exchude

+ The salihmsian vemihs excinde the micropbons velume vorestim

End of Calibration
o i The et 3 m il gt
«sonanslupugy
Cartificaty Number 20230038675

A delApor s Ukad with The pressmpd R

Cafitrallon Check Frequancy. 1000 He, Rafience Sound Prassure Loval: 114 &5 re 20 Jf'a

Pariodic testn were perfomad i scconance with procadures fom IEG G1672-22013 | ANBUASA 51.43014Fand

Pattam approval for EEC G1672-1:2013 [ ANSIABA £1.4-2014/Pan | fully completed by Plry
{PTE} on 200T-10-00 referenca nombar PTE-1.72-4034 218

This-seiund lval mater suibmiited for besting nucoessfully complesed Tha peradic asis of [EC GHUT2-0:2013 { ANSIASA 51 4-2014/Pan
3, tat the etvimnmental condEcns undey which 0 toats were perfarmad. As evidenss was pulicy 2, freim & Indegrndent
testing organization responsibie dor approving the reslts of patiem-evalustisn ests ferformeed in accondancs win |ET 187222010 |
ANEHASA 51 A4-2014iFart 2, i damonetrale kst e model of sound lovel mator ity conforman &6 the class 1 specificatans in [EC
BIGT2-1:2013 | ANSIIASA 51.4-2014Fart 1] the soud level mator submiiied for saling confams & the dees tspecilication in 1=+
E1B72-1:2013 1 ANSUASA §1.4-2014/Part 1,

Standards Used
Descriptinn Cal Dae Coll Standard
Taamion Davis CALI91 Resiibnl Ttenwity Calibrumon 20T 1811250
Hant Selemiific 2626-1 Temporatire Probo 2023-05-23 ONTIR
Larsgn Diuvis CALM0 Acoustic Calibrator 20230721 B2
Larsom Dhavin Model 831 2024-002-22 TR
PCRATTALY 172 inih Prepnlarized Pressme Microphone  2023-03-0f  2024-03-06 DITIHS
SIS DEYH) Ulir Low Disturtian Ceneraton INI03-26 TR0 00Th3S
Tarsan Davis 172 Pressmplifier for Model 811 Type | JO294UBH 0028 POHOOBITES
Acoustic Callbration
Maasured acoording to IEC B1672-3:2013 10 and ANSI §1,4-2014 Part 3: 10
Eapnadeid
Menvarenvent Lower Limii |4} Upper Limit [df) W 1am Hexult
1000 Hz 11380 11420 014 Pass
Loaded Circuit Sensitivity
Tient Hewntt Lawer Limit Upper Limi Fspanded
Messareamnt = Result
ICLE AR ) [FUE SR [T R ) Umcertainty Jdf]
1000 Hz 4871 5244 18,53 014 Pass

— Fad of meusuroment resulis—

Acoustic Signal Tests, C-weighting

Measured according to IEC $1672-1:20108 12 and ANSI §1.4-2014 Part 3: 12 wsing & comparisan eouptar with Unit Uinder Taat
[UUT] and refarance SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5, ANSIE1,4-2014 Part
1685

Fopanded
i Lawer Lind Upper Limit Result

Vrequency (L Tist Rewult (a1 Espeeted [EB]  Lower Lindt [08]  Upper. ) i
125 18 D =120 0,80 033 Pass
1004 0.45 0.00 070 070 023 Paas
HODO .68 3.0 550 150 42 Pass

= Ewmd of messurement resaliv—
LARSON DAVIS - A PUB DIVISION

1681 Wit 820 Nosih
Provo, UT $4601, Uinited States
Tltstibd-M

®LARSON DAVIS

T RAT4 Ty )

WHFHTIC Page2af ¥

tenaslumunu

Calibration Certificate

Certificate Number 2023003675

Customar:

Upited Analyst und Enginering Consubtant Co Lid
M, HI Sal Udsisuk 41, SukBomvir Rosil,
Bampehak, Phra Khanong,

Bangkok, 10260, Thallsnd

Model Number  LaT? Procedure Number D000 8384

Serial Number  0DOT211 Tochmicinn Jacob Cannon
Test Results Pass Callbration Dein 24 Muar 2053
Calibration Do
Initial Condition A& Manufactured Tempratue 2356 e s025°C
Description SoundTrack LaT Class 1 Humidity 489 %RH 22.0%RH
Chass 1 Sound Leve| Metar Static Presdure 8569 kPa 2013 kPa

Finmware Revision: 2.404
Evaluation Mothod Tasted with:
Lawaon Davis CAL261. SIN 0108
Larson Davia CAL200. 5/N 9078
PCE 377802, SN 345817
Larson Davis PAMLET1. B 077846
Compilence Siamdards Campiient 1o Menufactine Speoiications sed e Tollowing standerds when eombined with
Calibration Cariificale from procedure DODGH.BITH:

Data reparted in oF re 20 pPa

IEE 608512001 Typa 1
EC 608542000 Type 1
IET 612522002

|EC 612602001 Class 1
L 816722013 Class 7

ANSI 51.4-2014 Class 1
ANSI S1.4 (R2008] Type 1
ANS! 51,11 {R2009) Class 1
ANS| 51,25 (R2007)
ANGI 51,43 (FROU/7) Type 1

Isaving b carfas thnt e metrument decribed above miets or axcends al specEicalicns is stilad In thw rednrerced procedurs
(uriass ceherwist naled], It has been calbrded using measirement sandanis traceabis 1o ha Imerrational Sysiem of Linits (1)
thraugh Irstitiiba of e {NIET}, or pihar mati InstitiAes, and muetns the
requitsmenta of ISONEC 17026:2017.

Test paimts marked with 2.3 In the uncertainies column da net tall within this laberstory's scope of ssdreditaion.

Thi quaty system is mgaisred (o 150 80012015,

Thits calibrason I a direct camparsan of e Ut undar tant to the linied referenos standnrds and did mat imvolve sry satglbog plans @
complste, N aliowsnce s been made fov the inatabliny of tha iest devioa due 1o usa, Time; mo. Such ailowences would ba made by
the tisstomur es neded,

The dtiog vere computed in with o 150 Quide o the of Unzanainty in {CUML. A
covarags lscior of 1 sigma (o=2] hna by fiad to the standend Lncedtainty fo sxpress the avpantad urcedtainty st
epproamataly B5% confidence lvel.

This report rmay not be reproduced, sxcept i ful, unless panmission for fs publbcation of an approved absict m atained |0 wriling
froem the organization (sauing this repar.

Comection data from Larson Dusin LeT Masmusl for SouncTrack ExT & SoundExpest Lal IT70.01 Rev O Suppartng Fimtwars Vorsan
40,5, 2010-00-10

Far $4° microghonas. the Luron Davis ADPO24 14* 10 1 aoapsor i Wsed wit he caliorators and (s Lamon Davis ADPEHD 147 10

LARSON DAVIS —A PCT DIVISION ° LARsu N Dﬁuls

1641 West 20 Narib
Provo, UT Ra6i, United States

T1e4H0001
ALRMTULILLY D001 B Res O
{iY
Curtificate Number 2023003875
Seli-generated Noise

Megsurad acconfing to [EC §1672-3.2013 11,1 snd ANSI §14-2014 Part 3: 1.4
Measurcomeat Tea Rowut [0
Acweighted 4032

— End of messurement result—

~ Kt af Repurt—

LARSON DAVIS - A PCH INVISION
1681 Wesi) 620 Narth

Prown, LT 846001, United Stanes
THuERA-0001

SLARSON DAVS
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FrE R E T TREAE]
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Certificats Numbar 2023003651

Calibration Certificate

Cartificate Number 2023003657
Customer:
lnitedd Amubyst wind Eminesring Conuliunt o Lid Standardy Used
W 81 Sof Uibonsulk 41, Subinmyit Rosd. Description Cal Date ol Due al Standard
Bangchal, Plira Khenomp, Hrt Seientific 2636-F Temporsture Probo 207140825, 07406325 0N
Banghak, 10268, Thailand Siis D536 Ulera Low Distarthan Uenesisar MZAR-A0 2023-63.30 o7
Model Number  LxT1 Procedure Number  DODU.B3TA
Serial Numbar 0007317 Tochwician Jacob Cannon
Tast Resulls Pass Calibration Date 23 Mar 2023
Callbration Due
Initind Condition  As Manufactired Fanitaticd AR e TR
Description Sound Track LaT Class 1 Humidity §03 WAH £20%RH
Clags 1 Sound Leval Mater Static Pressure. 8608 WPa £0.934Pa
Firrware Ravisson: 2404
Mathod Testod using Larson Davis PRMLXT 1 S/N 077646 and a 12.0 pF capacitor t2 simulata
microphone cipacitence, Dats reported in 4B e 20 yiPa assuming o ricrophone sensitvily of 50.0
mviPa.
Compliance Standards  Compliant 1o and the fallowing wiven combinad with
Calibration Cartificsts from procedure DO001.8384:
[EC BDG51-2001 Type 1 ANSL 51,4-2014 Class 1
IEC BOBO4:2000 Type 1 ANSI 51,4 (R2008) Type 1
EC 12522002 ANSI 51,25 (2007}
IEC B1672:2013 Class 1 ANS] 51,43 (R2007) Type 1
IEC §1260,2001 Class 1 ANS]S1.11 (R2008) Class 1
Issuaryg hat centifies Trat bove meets or s stated in ™
{urirss omerwiss nated), It has boon calbirted using Inta the | Symtom of Linits (51
shraugh tho Mationsl |neituty of Standards and Technology (NEST), or ofher nalional messurmment insttules, and meets the
requirimenta of ISOAEC 170252017, marked with & 3 In bumn o not fall within this ¥

weepe of neoreditation,
The qualty systor is registerad i 150 SO013018,

Thin eatibention |5 & fimet campasison of fe Ut under test o M lated redaranca standards sd did not ok any sampling plans 1o

complete. Mg llowance s been mode for th insabillty of the lest ded 1 use, lime, sle. Sugh ahe s s by
thy cumtomer as nided.
Tha antins Wi safth U 150 Guide &= the lom of ity 1 UMy A

cavaragn factor of spproxdmatety 2 sigma (K=2] hao been applied to the standard uncemnty 10 express e sxpandad uroe—iainty of
approvimuinly B confidence sval.

Thiks rapart may rot be et in s, unl for tha publication of an approvad absime | obtained in wiiting
Treami the ceganizRsan iseiing Mis rapor.

Cérmaction data fom Larson Davis LxT Marsl for SoundTrath LeT & i, T70.01 Rey O Supy Firmrrware Virsion
408, 20190010

Gailbrabon Chack Franuency; 1000 He Refersncs Sound Presatre Level 114 dB 20 uPa

LARSON DAVIS =A PCR DIVISION e
v LATSON DAVIS - A PCB DIVISION
16 West §20 North = .
16K] West 820
iy O C 113 LARSON DAVIS i N ®LARSON DAVIS
10001 o el TG00 a P BrVIBION
B R ] Page Lol L SRR TR0 AT i )
wenanslal |
T enanslamunu
Cartificate Numbor 2023003651 Cortificate Number 2073003651
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
;: = AL
an ot
: . i - ;
i aa g g at ‘-
=
Fl el v T ” - L] " i: z o W 3 m & = a m = § W N
i a2
g 04 L \\- = g gl
4
4on 40
45 ar
D -l\sE o
i 0 oo 1000 o000 000 L "o "ag e - "o mn 1a
Froquency (Hel Lawal Ijuctwel (48]
I—-N«mﬂ B DOVIMn s LW LM e LI e i | i | g L
Braodband level imearity parfonmed sccondng to 160 E1672-3:2013 1B el ANSI S1.4-2014 Part 2: 16 for compliance 1o [EC G1873-1.2003
Elocirical ignal 4 o frguncy Waiging pifannod according 1o [EC §1BT2-37013 13 and ANSI S1.4-2014 Par 3 14 for camglianss to 5.4, IEC G0804:2000 6.2, IEC 612502002 4, ANS| 514 (R2006) 6.9, ANSI 1,4-2014 Pan 1) 5.6, ANSI 51 43 [R2007) 6.0
IEC B1E72-1:3013 5.5 1EC B0B61:2001 5,1 and £.2.2: IEC B0M4:2000 §; ANSI 51,4115 (RI006} 5.1 and 8.2.1; ANSI S1.4-2014 Pan 1:58 an lﬂl Lower Bt (48] it (4] Fxpanded R
Froqueney (T} Test Result (] Deviation [dB]  Luwer it 8] Upper Hmbt (i) D-wmm'Im Hesult Uneereainy [d4B]
36.00 066 470 0.70 016 Pass
am 036 035 . 0,31 015 Pass ar.o0 i) 470 0.70 (kT Pass
#3.10 005 -0.05 £.30 0,30 05 Pass 38,00 7 ¥ Pass
125,80 e 003 030 .30 015 Pase 39,00 fe an ) T8 ress
25118 003 £0.03 -0.30 030 015 Pass 40.00 o021 .70 0,70 016 Pass
501.19 003 005 0,30 0.30 0,15 Pasa a1.00 017 070 07 016 Pass
1,000.00 000 0.00 030 0.30 015 Pas 42.00 0.1z 070 .70 01
. X R . 18 Pass
1,605.26 0,02 0o -0.30 030 .15 Pass 43,00 010 0,70 070 017 Pans
3,981.07 0.00 .00 -2.30 0.30 018 Pass #4.00 005 070 a7 \
7,942.28 0.04 004 .30 0.0 015 Pass A5.00 0.00 70 a7 ?.:: ::
15,848,893 .06 008 042 .32 015 Pass 46,00 01 -0.70 .7 .16 Pags
10,962.62 .35 435 .81 041 015 Pass 47.00 .05 0.0 070 0.16 Pass
— i of meunrement revults— 4800 0.04 0,70 070 016  Pass
48,00 D04 070 070 0.8 Pass
54.00 .05 070 070 0.18 Pans
58.00 007 070 070 0.16 Pasy
64,00 007 0.7 an 016 Pass
8,00 .07 a7 070 0.6 Pass
T400 <0.08 070 070 016 Pass
7a.00 0.08 01 0 016 Pass
84.00 .07 a7 o7 0.8 Pass
83.00 007 a7 070 016 Pass
.00 .07 am 070 018 Pass
89.00 001 &.70 070 015 Pass
104.00 0 470 070 045 Pass
108,00 0.00 470 070 015 Pass
114,00 0.00 470 ot 045 Pass
119,00 Eilie] 070 oo 0,18 Pase
124,00 0.0t 470 070 0.18 Pass
120,00 001 270 070 RE] Pass
134.00 -0.01 am 0.70 0.95 Pass
136,00 001 470 0.70 0.15 Pass
137.00 -0.01 70 0.70 018 Pass
138.00 001 070 0z 0.18 Pass
128,00 <002 <070 ofn 0.15 Pess
= Enal of mensurement resulis—
LARSON DAVIS - A POB DIVISION AR LARSON DAVIS — A OB DIVISION
e r
L W 0N o SLARSON DAVIS 1 Ve o ©LARSON DAVI
Provo, LT 84601, Ulkited States = & s PO BABION Trave, UT 84601 . United Snres - “ D s
TlahRA-0001 T T 216 £44.0001 St pfemtinfiotptivine
AT T PFuge 3ol & DO 84 Kirwc¥ ML T Page4al & iR 47 R 07

wnanslupuny wenanslamuny



Cartificata Numbar 2023003651
Peak Rise Time

ook s Sme performad socording i [EC BO851:2001 8.4.4 md ANSI 51411963 (R200E) B.4.4

Expiunded
Amgphieade [di]  Duratien {pa) Test Result [dB]  Lower Bmit (48] Upper Toit jdB] icertaiody (4] Besult
137,45 40 Negalive Pulss 135.28 133.80 135,80 0.15 Pass
Positiva Pulss 135.25 133,80 135.80 0.13 Pass
30 Negative Pulse 134,32 133.80 136.80 0.15 Pasn
Posdlive Pulse 134,32 1380 136.80 015 Pase
— End of measarensent vesubts—
Positive Pulse Crest Factor
200 s puise tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
Crest Factor measured accondng o 1EC §0851:2001 §.4.2 and ANSI 51 41083 (R2008) 4.2

Aspiltuide (47 Crest Factar Tead Ressolt |5 Tty 415 Espuniled Unerrtality 415 Risaill

136.85 3 oVLD +0,50 0151 Pass

5 oD £1.00 0463 Pass

10 oo 150 0154 Pass

126,85 a 12 +0.50 0.15% Pass

6 4n +1.00 0163 Pusy

10 avLo +1.50 0154 Pass

116.85 3 013 +0.50 0153 Pass

5 013 +1.00 015% Pass

0 020 1150 0153 Pozz

106.85 3 .13 £0.50 0151 Pass

5 012 +1.00 0461 Pass

o oo +1.50 [RESS Pass

— End of meamremenf resilti—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Facior measurod According fo 10 G065 1:2001 4.2 and ANS! 14,1053 (R2006) 8.4.2

Amplitnde (48} Crest Factor Test Result [d] Lbmits (i8] Espanded Uneertsinty [d5] Fesult

136.85 3 oo +0.50 0451 Pass

5 ovLD £1.00 0151 Pasg

10 ovie £1.50 015% Pasa

126.85 3 Rt ] £ 050 045 Paas

5 0,10 £1.00 0.95% Pass

10 VLD £1.50 0152 Pass

110,85 3 -0.13 =050 0152 Pass

§ <011 +1.00 0152 Pasz

10 -0.35 +1,50 nis: Pass

106,85 3 012 £0.50 0163 Pass

b 011 +1.00 0181 Pass

10 (1] +1.50 0151 Pass

= End af measurement rosulis—

LARKON DAVIS = A TCH DIVISION
k] Wise B20 Narth
Prrove, UT 84600, United Stases

LARSON DAVIS

Tlh-ps4-0001
LTI T Page'S of # T A48 Y 01
:
enanslumugy
Carfificate Numbar 2023003851
1/3-Octave Self-Generated Nolse
= om
g s !
£ -l ]
2
E . |
i '
..
5 - s
Froquensy (H]
The SLM ts st 10 low mange.
Praqaeney [Hi] Test Rewuit [dB] Upper limit [47] Rewlt
830 nm 24.80 Pass
800 2080 24.00 Pagg
10,00 19,18 2350 Pass
1250 18.13 23,00 Pass
18.00 16.66 2280 Fass
20,00 16.4T 22.40 Pass
25.00 15.54 2230 Pass
3160 14.58 2150 Pass
40.00 1394 2020 Pags
50,00 12.53 18.80 Puass
E3.00 1205 17560 Pass
Bo.00 11.24 18.60 Pass
100.00 10.61 1590 Pags
125.00 0.0 1870 Pass
160,00 2.34 1550 Pass
200,00 am 1520 Pass
250,00 852 15320 Pass
315,00 BT 1520 Pass
400,00 861 1570 Pass
500,00 880 16,00 Pass
A30.00 .26 1668 Pass
B00.00 aTe 17340 Pass
£.000.00 1040 1810 Pass
1,250,00 1115 18.00 Pass
1,600.00 11.84 19.80 Pass
2,000,00 1276 20.80 Pass
2,500,00 13.68 21 Pass
3,160.00 14,64 2260 Pass
4,000.00 15,55 2350 Pass
5,000.00 1647 2450 Pass
£,300,00 1TAT 2550 Pass
B,000.00 1844 26.50 Pass
10,000.00 10.:44 740 Pass
12,500.00 2045 28,50 Pass
16,000.00 2142 28.50 Pass
20,000.00 24 3040 Pass

= Endl o tiveasisrennt resnbie-

LARSCN DAVIS—A PCB IHVISION
681 West B20 Noth

Provo, UT R4601, United States
Tl6-6E4-0001

®LARSON DAVIS

TN T e €

IR-TIITINAO 1T

tenaslumunu

Cartificate Number 2023003651

Gain

[amiy messined gccordng i EC 4107232073 17.3 and 174 and ANSE 61.4-2014 Pt 3 17.3 and 17,4

Menaurement

0 dBE Gain

0 di Galn, Linzarity
DBA Low Range
OBA Nonnal Rangs

Tost Rewult [d1]  Lower ekt |08} Upper lmif (475
83 94 93,80 8410
41.14 40,30 4170
94,00 4390 9410
94,00 93.20 54,80

— End of mezssrenent rsulis—

Broadband Noise Floor

Gof-gurmrated noise messuned scoonding 1o IEC S1E7T2-3.2073 1.2 and ANSI 51.4-2014 Part 3: 1.2

A-weight Noise Floor
Cwsight Noise Floor
Z-waight Noisa Floor

Manayred ming 113-Cctavs fikars
Mensmrement

10 Hz Signal
THD
THO+N

Test Resaibi [AB] Upper liit (45|
m 36,00
702 35.00
14 39.00

= Enil of menairement poalie—

Total Harmenic Distortion
Test Resule [dB| Larwer Lot A8 Upper Limit [di)
135,84 13505 136,65
£7.26 50,00
5327 -B6.00

~ End of mensurensent results—

Expinded el
Uneertainey [d0]
015 Pasg
nae Pase
05 Pass
046 Pasy
Heault
Pasy
Pass
P
Esganded
Uncertabuty [dB] g
015 Pass
ooty Pase
0018 Pass

LARSON DAVIS — A PCE DIVISTON

1601 West K30 Norh
Prova, UT B460 1. United States
TE-EH4-0001

20

T IS

Page bl h

Certificats Number 23003851

~ End af Repori=

®LARSON DAVIS
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enanslamunu
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Calibration Certificate

Cartificate Number 2023003678

Customer:

United Analyst and Engineering Comvaltant Co Lid
Mo 41 Sof Udsnaik 41, Sakhimvil Road,
Bangehnk, Mhra Khanong,

Bangkok, 10260, Thatland

Model Number  LxT1 Procedure Nembar 00001, 8384

Serlal Mumbar 0007312 Technician Jucob Cannon
Tast Ausuits Pass Calitiration Date 24 Mar 2023
Calbration Due
Initiai Condition A= Manulactured Temperaturs S € $025°C
Deseription SoundTrack LxT Class 1 Humidity 483 WRH +2.0%RH
Class 1 Seund Level Metsr Static Pressure BEF1 kPa  £0.13kPa
Firmware Ravision: 2,404
Evaluation Method Tosted with: Data roported in dB re 20 pPa.

Larson Davis CAL200, SN 90TR
PCB A7TBO2, BN 346618

Larson Davis PRMLIT 1. SN 077647
Larson Dayis CALZ81, SN 0108

Compliance Standards  Cearpiant and the foliowing whein combined wilh
Calibration Cenificaie from procedurs D001 378
IEC 60651:2001 Typa 1 ANSI 51.4-2014 Class 1
IEC 80B04:2000 Type 1 ANSI 51,4 (R2000) Typa 1
PEC 812622002 ANSI 51,11 (R200%) Class 1
TEC 612602001 Closs 1 ANSIE1.25 (R200T)
VEC 516722013 Class 1 ANSE 51,43 (REUOT) Type 1
1o ] rwedy . atatind I M raferanced procaduns
{urdogs cthewise noted]. i has boen calbrosed unl traceatie (o the = Systein of Units {31)
fuough ma Natienal Instiute of Standarts and (NAST), or other Insstuies, Al msels Me
enquiraments of ISOWEC 170262017
witha 3 I the oy acape of

Tha cuuslity sysharm Is raglalwed to 150 8001 2015

Thes cafitration in  direct comparison of S unit under st o the it mbsence smedands wnd did nat invabve any samging gl i
complate. Noaliowance han beee made for e inslabiilty of the lest devies due to une: Uns, olo. Such allowances would be mado by
fhe customar a5 posded.

Thr uncertainties wens computed in the IS0 Guide 1o e g of | n BUM. A
ovarags factor of mpproodmataly @ wignsa (+=2) han bosn applied to the standard uncertainty i expre e saponded uncesinty of
mpproximistoly B5% configence fovel

This repost may nol be axcapt in ull, unless
Sroem e orpanization |asuirg this repar.

for the publication of s spproved sbatrmct i obtairad n witing

(Correction data Irom Lanan Davis LT Marsasl for LT
208, 2010210

Ll IPTLOT R O Firrrowisis Viarsian

For 1/4* microphones, the Lisrson Davis ADPO24 14* 1o 112 adaplor is used witl the calibestors and the Larson Davis ADPG43 104" o

R Ao SLARSON DAVIS

T6HT West 820 North
TSI Page 1 of 3 TR R

Prinva; UT 54601, Uinited Stntes
Th-ARa-0001

enanslumugy

Cavtificale Nisnbar 2023003675

Seif-generated Noise

Messured acoondng 1o 1EC 61672-5:2013 11.1 and ANS! 51.4-3014 Part 3-11.1
Memimrement “Tewd Repmult [l

Arwighited 4051

— Enil of mensitemvat roili—

— Kl f Bport—

o _

LARSON DAVIS — & PCB DIVISION

Prv, T A, oS ©LARSON DAVIS

TT-ARA-0001 o A

IR AIATIEI DO KA oy
wnaslumugy

Crriificats Nuvnber 2023003078
172" adapton s used with the presmpifier

Cibratan Chack Froquency: 1000 Hz, Refarenne found Frassim Lavel: 114 dB re 20 yFa

Pariodic lests n with

fram IEC 6Y672-3:2013 / ANSUASA 51 4-2014Partd.

Pattam spproval for EC 8167212013 | ANSUASA 51.4-20147art 1 compbated by 7
(PTE) on 2007-10:08 refarence numiber FTE-1 724034218,

Tha sous lieval matar submitied for testing succossfufly comploted the ponatic tests of [EC S1872.3:2010 1 ANSIASA §1,4-2014Par
@, fof the EnVFTRMENtal CoNGEong LNdar wAich The Iests wore performest, Az evidence was putiicly avadatin, from an indepencant
teating organizedon responaible for approving the meoulis of pater-ovakintan sests perlormind n accomdance win EC G1672-22013/
ARSUASA 51 4-201d/Fart 3, t0 damorssirat hat tha madel of sound lavel mosar iy conformed o the dass 1 specificatans in B3
GIE72-1:3013 | AMSHASA 51 4-2014/Far 1] e sound bl meter submitsad for @sting contos o thi dess 1spectications in IEC
GIGT12010 | AMSVASA 51 4-2014Fart |

Stundards Used
Dexcription CalDate  Cal Due Cal Standard
Lamnpn Davis CALZ | Residual forensny Calibrator A0I-00-00  JI0XF-LRLAN 250
e Seientific 2626-11 Temperatun: Probe 2071-08-25  2023-05-2% R T
Larson Davis CALNH Acoustic Calibrnor 2030721 -T2 T
Lamsun Davis Modef 831 2023-02-32  2004-02-22 TR
POE FYTALY 112 inch Prepolantord Prosiire Micrapbiise AMIF-03-B4  2034-0-016 MTIES
SRS DSI60 L Law Distortion Generos 20120329 2003.00-29 HITa35
Lamon Dvls 127 Pesamplifier fir Misdol 530 Type | P0AT-00-10  FOEF-0NLZH PCHOOMITRS
Acoustic Calibration
Maasurod according 1o IEC B1672-3:2013 10 and ANSI 51.4-2014 Part 3 10
k Fapamibed
Measurensent Test Mesult [dB]  Lower Limit |48} Upper Limin [d15] Uneartalnty 481 Resalt
1000 Hx nam 113.80 114,20 nie P
Loaded Circuit Sensitivity
Test Result Tavwrer |imit Upper Limit Expanded
e Wt Vits) Bt Vit MR VIR Userridypan ol
1000 Hx -49.85 -52.44 -48.33 o4 Pass

— Endl of mynsurement resnliv—

Acoustic Signal Tests, C-weighting

Meguured secording la IEC §1872-3:2013 12 and ANSI 81,4-2014 Part 3 12 wsing a compansan couplar with Unit Undar Test
{UUT}y and raferance SLM using slow time-weightad sound ksvel for compliance o IEC B1872-1:2013 5.5 ANSI 51.4-2014 Part
T84

Fopanded
Fregaency |1 "Teat Bissialt L il it (114 Henibt
regaency |1l 3 {0 Espeeted [dB]  Lower iy Ui g Unéértalty 8]
125 <0.20 -0.20 =1.20 B0 nzs Pass:
006 0.4 0.0 070 aro 03 Pass
BOLO AT: =300 450 =150 042 Paas
— ol of asuaroimrnt resuble—

LARSON DAVTS = A PCE DHYTSION

181 West 520 Norihy
e o @LARSON DAVIS
T16-hba-i | Ve EN
XTI WML B R 3
'
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Calibration Certificat

Certificate Numbar 2023003652

Customer:

Uniied Amalyat and Enineering Commbtant Co Lid

Mo, 1 Sl Udonsih 41, Suklisms il B,

Hampehak, Phes Khanang,

Ranghok, 10260, Thailand

Model Number  LxT1 Procedure Numbar  DUD0Y B3TE

Sarial Number 0007312 Tachnician docob Cannon

Tost Rusuits Pass Calibration Oate 23 Mar 2023

Calibration Die
nivinl Condition  As Manisiachured Temperature 362 ¢ +025°C
Description SoundTrack LaT Claag 1 Humidity 488 %RH +20%RH
Clags 1 Sound Lavel Malar Static Pressure 608 P +0.11%Pa

Firmware Revision: 2404

Evaluation Muthod Tasted slectrically using Larson Davis PRMLAT 1 S/N 077847 and a 12.0 pF capacitor to simulate
microphona capacitance. Data reported in dB re 20 |Pa assuming & microphone sansitivity of 50,0

mviFaE.

Compilance Standards Campliant to Manufaciurer Specifications and the following standards when combinad with.
Calibration Certificate fram procedune DO001.8384-

|EC BOBS1:2001 Type 1
|EC B0B04:200D Type 1
|EC 612522002

|EC 64672.2013 Class 1
|EC 61260:2007 Class 1

ANS| 5142014 Glatss 1
ANSI 51,4 (R200) Type 1
ANSI §1.25 (R2007

ANSI S1.43 (R2007) Type 1
ANBI 51,11 (R200) Class 1

Tty i corfifies Sl b rsdnment dessibed obove meits ar exoendi sl specificalion s aisted in me ralaenesd poeedurs
funleses oty ntled), It husn b g slandaids the Syssem of Uit (1)
through thi: Natiarat instituie of Stentands o Technology (NIST), or affver national messursmen insstuies, and meets fhe
roquremenis of ESQIES 17025:2017. Test paints markeel with a £ in the uncertalntis column do not fall within this labarotony's
scape of sccroditation.

The qualiy system is mgistorad o 150 90012018,

Thiis cafibratan in @ direct compatison of ihe unit undar st to iha insd refsrerce standards snd dd not ireolve any-=ampling pisas o
complese. Mo slowonce hss Deen made fof B notsoty of e est devioe due o ose. Ime. st Such atiowsnces would e made sy
e Cumamar s Aeeded,

with the IS0 Guide 1o the Exgression of Uncertainty in Meascrament {GUM). A
caverage factor of approsimarely 2 sigma {k=2] has baen applied o the standard uncartairty o expross the axpanded uncertainty at
apphadimately 85% confidence level.

‘This rapart may nat be regraciced, gxompt in fll, eiess permesssion for tha pablicatian af an appraved phelmct & oiained i wiitng
fram the pegunEatian suing this repart.

Comection data from Larson Davis LT Masnis! lor LT &
40,5 20100810

Lal, 770,01 Rey O HmET Vornisn

Catbeation Check Frequancy: 1000 Hz Reference Sound Prassire Levet: 114 4B re 20 uPa

LARSON DAVIS - & FCE DIVISION

16H | Wt 820 Norily S0
Prove, UT 84601, Utiied Staies ﬁﬂ ﬂ%‘
T 840001 o

©LARSON DAVIS

ET RS T Page 1ol & 00| ST Rer

wenaslumuny



Dreneriptian

Hart Scientific 2626-F Tenaperaturs Probe
SRS L3600 Ulens Lew Distarisan Genentiar

Cartificats Number 2023003552

Stamdardy Ued
Cal Date  Cal Dow Cul Standard
210025 10210525 TN
MNI-08-4 M- T

LARSON DIAVES = A PUE DIVISION
LEHE West 520 North
Prova, UT £4601, United Sestes

©LARSON DAVIS

B0 A s pivinion
BRI A e —
'
enanslumugy
Cartificate Number 2023003552
A-weighted Broadband Log Linearity: 8,000,00 Hz
AL
"
LT 1
- L1
E. el R‘ 3 - L] = [l -]
g an = = = w -
a
L1}
N
nn
£
w0 ane i mn o ann 1203 1
Lavel Injected (o8
Brnadband level Inieanty performod sccording 10 1EC G1672-3:2013 16 mnd ANSTS1,4-2014 Part 3: 16 for compliance ta EC $A72-1:2013
.0, [EC 08042000 6.2, [EC 512522008 1, ANSI 511 (R2005) 6.4, ANSI 81.4-2014 Part 1 56, ANSI 51.43 (R0 82
Raevel ] Errar |dB| Lavwer linsit |dB)  Upper lmic [dB] Un.mln sy Beault
37.00 .61 o470 oo o6 Pass.
30.00 0.54 070 o7e o Pasy
29.00 040 0T oo 016 Poss
40,00 .33 Bl o.7e 016 Pags
41.00 0zF 0.70 L] ni1e Pass
ALDD b.22 =070 orn 016 Pags
4300 R} =070 oro o7 Pass
44.00 018 <00 oo Qa7 Prss
45.00 010 =070 o7 o6 Pass
4800 o.ro (8 1] Puss
4700 070 016 Pass
48.00 070 0.6 Pass
49.00 o;7o wie Pass
54.00 oo [+R}] Pass
53.00 0.7 016 Pass
.00 0w 016 Pass
Ba00 o070 016 Pass
74.00 0.70 0,16 Pas
70.00 070 (8] Pass
BADO (i) 0.6 Pass
80,00 070 0.16 Pass
84.00 .o o8 Pass
88,00 070 %] Paes
A04.00 nra 015 Pass
108,00 .70 015 Paas
11400 070 [ 41 Fass
119.00 [ 15 Pass
124,00 0.70 016 Paiss
129.00 .79 [+5E] Pass
134.00 o o6 Pass
138.00 1] n1s Pass
137,00 k(] 015 Puss
138.00 070 1] Pass
138,00 070 015 Paas
140,00 oro o188 Pass

LARSON DAVIS—ATCH DIVISION
L) West H20 Marily

Provs, LT #4401, United Srates

T lh-hEa00 |

ILEITIRAELT

®LARSON DAVIS

P i M (1

tenaslumunu

Certificate Number 2023003652
Z-weight Filter Response
0 an
s
0e “w
i b e EE-3
g o 3
T e — W —— L
i ,
oo - ] o) g
de =
ax &
a0 il
1 L] we Al 000 a0
Frequency [Hz]
— P W i e Lo LiNA e L poe Limi |
Eletiricat sgnad fos2 of fraguency weighting perigmmed sccording to IEC 81672-3:-2073 13 and ANSE 81.4-2014 Pwt 3 13 for
1EC §172-1: 213 5.5 IEC BIBS12001 6.1 and S22 IEC BUM04-2000 5 ANSE 8141063 (RUX006) 5.1 and 8.2.1, ANSES1.4-2014 Part 1, 55
¥ Luwer Upper Eopuded | o
Frequency || Tont Wewdt [0} Dieviativn | 48] it i) Ukt 0B ity (4]
83 044 A4 -Ln 033 015 Paus
63.10 -0.03 .03 030 030 095 Pass
12589 0.0 0.03 0,30 0,30 0.45 Pass
8118 -0.04 004 -0a0 3o 16 Pass
50116 <001 -0.01 030 .30 015 Fass
1,000.00 0.00 a0 030 030 0.15 Fass
1,995.26 003 003 -0.30 0.30 018 Pass
3,981.07 -0.01 .01 030 0,30 015 Pass
7.843.28 0.04 0,04 030 0.30 0485 Pass
15,4488 008 008 042 032 015 Parss
18.952.62 037 037 081 0.41 015 Pass
— Enil of messurenent resalts—
LARSON DAVIS — A PCB DIVISION '
1] West B20 Narih £
Prove, LIT 84601, United States *;E!’a g%_! Lﬁﬂsn" Dﬁl‘ﬂ"s
T e-t-0001 p -l ' Ch DMIRION
IR TR Page 3ol 8 Y001 7 Wi 1
lai
Carfificate Numbar 2023003652
Peak Rise Time
Poak nas thre perfurmad acconding 10 iEG_HBﬂ 2007 4,4 and ARSI 51,4 {683 (RI00E) B.4.4
Theration [} ’ ! Timit e
Amplilude (4] Test Remult (dB)]  Lower st [d8l)  Upper limit jdi) r y 140
13785 40 Nogaitve Pulse 13473 133,30 13s3e 045 Fass
Posdive Pulsa 134,72 133,28 135.28 0.15 Paus
30 Negetiye Pulse 15378 14330 13530 0.15 Pass
Fosilive Pulse 133,78 133,28 135.28 0.5 Pass
= End of mensurement results-—
Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
(et Factor measisneit according o IEC 606512001 54,2 and ANS! 51.4.1983 {R2006) 4.2

Aungilgite (0] Crest Factor Test Reault [ Limits 5] Expuniled Uneertainty (45
13686 a oVLD £0.50 0.15%

] ovip £1.00 0154

10 oD =150 015¢

126,85 3 a2 £050 015¢

& .07 +1.00 L2133
10 ovLD 180 [BEE
11685 3 418 +050 0154

5 .05 2100 LALE:

10 0.24 150 a1sg

10685 3 .18 2050 015

8 0.08 £1.00 016%

10 -0.30 t150 (R3]

~ End of meysurement relis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crmet Factor 942 et ANS! 51.4-1683 (RI006) 8.4.2

Amplitade [#H] Crest Factar Test Result [4B[ Lirits fif] Expanited Uncertainty (8]
136.85 3 ovLD +0.80 0164

§ oo £ 1,00 015%

10 ovLD £1.50 0154

126,85 3 01 £0.50 LRLES

5 0,08 £ 1,00 063

10 ovLD 2150 0AET

118,858 3 090 +0.50 L5y

5 -0.06 +1,00 015

0 033 1,50 DABE

10685 3 0,18 +0.50 045%

5 -0 £1,00 D63

10 028 +1.80 06

= Emil af measirement resulis—

LARSON DAVIS — A PCH DIVISION
16K Went 520 Nen

Provv, LT 84601, United States
Tht84-0001

LRI LT

Page Sal &
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Ceriificate Number 2023003852
Gain

Galh meanured acsording io (EC 61672-3:2013 17.3 and 174 and ANS| §1.4-2014 Pad 3. 17,3 and 174

Menmrement Towt Mosislt (48] Lower il [dB)  Uper tanke (88
0 d8 Gain 8392 8386 04,06
0 dB Gain, Linnarity 4198 A0.26 A41.66
OBA Low Rangs w3ar 03,86 04.08
OBA Normal Rengs [<%-3 93,20 450

— End of meusuresment resshis—

Broadband Noise Floor

Salf-panaramd naise measured according fo IEC BIGTR-12013 11.2 and ANSI 51.4-2014 Part 3: 1.2

Measmrensent Tent Rewult dit] Vo Himbt [ofRY]
Aawuight Naise Floar 26.06 600
Cowzight Nolse Floor 26.56 3500
Zawaight Nolsa Floor L2 3800

— Emil af misasuresnent resulis—

Total Harmonic Distortion

Meanured iming 1/3-Octava fllam

Messurement Test Resubt (8] Lower Limit 48] Upper Linii jdit)
10 He Sigrial 13535 135.06 136,65
THO -B4.53 -5B.00
THO+N 6130 -88.00

— End of measurvment resulis—

Expanded

Uneertainey [dB]
015 Pass
(R 1] Pesn
(5] Pass
016 Pass
el
Pasy
Pasy
Pass
Expanded
Uncertaindy [4B]
016 Pass
001 Pass
001 Pass

LARSON DAVIS = A PCR DIVISTON
1681 West B20 Narih

Brove, UT B4601, United Staves
TE-fHA-(00]

IEVSTIT I 12 Fagenalf

Cartificate Numbor 2023003852

~ Enl of Report—

®LARSON DAVIS

] ST B (7

enanslumugy
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LARSON DAVIS = A PCB DIVISTON
1685 Weal 820 Newih

Prwva, UT Bd601, Uinited States.
Tl-aE4-000]

IEAITTIAR12 Page ol
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CHRMIL BT By (5

tenaslumunu

Measured Leval [48]

Certificatn Number 2023003652

1/3-Octave Self-Generated Noise

et Reesut {41]
1936
18,96
1732
16,60
1547
14.87
1312
12.38
1167
10.85
10.08

946
B73
830
TE3
753
.40
TA4
T.80
a1
868
2.3
10.05
10.74
161
12.58
1348
1442
15.39
16.38
17.34
1833
19.35
2036
21,34
72.35

Frequency [He]

Uipper it (48]
2460
24.00
23.50
23.00
200
20
23
21.50
20.20
18.80
1750
16.680
1580
1570
1650
1620
1520
1520
1570
18.00
16.60
1730
T
18.00
1960
20.80
2.7
260
2350
24.50
2860
26.60
740
28.50
2850
.40

- Wil of tewirmend rovilie—

0D oo

PPEsFERRdeEsy

fifid
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i

LARSON DAVES = A PCH DIVISION
1685 West 820 Norih
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
4 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Harikul Science HSU012C 1 Mar 23 29 Feb 24
DEMAND
5 |Digestion Units TOTAL KJELDAHL VELP/VELP DKL20 / 213517 National Food Institute 2304455-001-01 28 Aug 23 27 Aug 24
NITROGEN Scientifica Ministry of Industry, Thailand
6 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55/B212.0411 Technology Promotion 23TM373 11 Apr 23 10 Apr 24
SUSPENDED SOLIDS Association (Thailand-Japan)
7 |Incubator FECAL COLIFORM Binder KB400 / 20220000022476 DKSH Technology C31231678 7 Aug 23 6 Aug 24
BACTERIA
TOTAL COLIFORM
BACTERIA
8  [Kjeltec Distillation Unit TOTAL KJELDAHL FOSs Kjeltec 8100 / 91889052 FOSS South East Asia 8411 29 May 23 28 May 24
NITROGEN
9 |pH Meter pH Horiba LAQUA-PH210 / HAOE0009 technology promotion 23CH420 29 Mar 23 28 Mar 24
association (thailand-japan
10 |Water Bath FECAL COLIFORM Memmert WNE14 / L421.0121 Technology Promotion 23TM764 27 Apr 23 26 Apr 24
BACTERIA Association (Thailand-Japan)

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1
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ERERE S ERERATION 2041
Calibration Certificate Calibration Report
Certificate No.: 2303074-001-01 New: 001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O,,LTD. Equi| Manufacturer:  METTLER TOLEDO
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Madal: AHIO4-S/FACT Resolutiom: 00001 g
10260 Sarial No.: 1179351010 10 Ne.: UAE.WAS.D03/2552
Capacity: 210 g
Page1of3 Date of Calibration: 25 Mz 2003 Page 2003
[« Amnibient nr + na T Relative Humidty: 81 2 22 %
Equipment: Electronic Balance Place of Calibration: Reoomn 108 Balance Room, UNITED ANALYST AND ENGINEERING CONSULTANT CO.ATD,
Condition of Equipment: Good Condton
Congition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1. Caibration Method: NF1 Method W-MA-001 In-#ouse Method based on UKAS Lab 14 : 2019
2. Reference Stardirds:
Model: AB204-S/FACT Reference Standard ~ Model Serial No.  Calibrated By  Certificate No, Due Date
Standard Weight Class E2 1mg to 200g BS05567572 s MZ3040535 B April 2024
Serial No.: 1129361010 Instrument Model Serial No,  Calibrated By Certificate No, Due Date
Thermo-Hygro Meter S08-H1L NFLBTH 018/23 ‘Quadity Reborn QR23-0451 21 February 2023
ID No.: UAE.WAS.002/2552 2. T certification & tracesble to 51 LKLY
4. This certificabe was certified only for the instrument we caibrated.
Order No.: 2303074 5. This resukt of calibrabion was found accurate s shown on date and place of calforation anly.
Calibration Results:
1. Repeatability of Reading:
Operation No.: 2303074-001
Nominsl Ve (g Seandard Bevistion of Reading fg)
Date of Receipt: 26 May 2023 192 0.000045,
200 0.000048
Date of Calibration: 26 May 2023 2. Off-Center Error:
A rrass of 100 g was placed and moved 10 vancos position on pan,
The balance resding oitained i given in the tabie.
Calibrated by  mr.pheraphat Tuanjit Approved by “Q &
sciantist ( Miss Prisayapern Jaengkamnkit ) @
Vice President, Department of Laboratory Services @ ‘-G)
Date of Issue: 29 May 2023 for the Technical Team Cid &
are fora P of 95% 1 2 3
This Certificate is ssued in accondance with the condibans of accreditation granted by the Thai Laboratory Accreditation Scheme L ooabl g 3if g 3
which has assessed the measurement capability of the faboratary and its traceability to recognized national standards and to the
unitts of measurement realized at the correspanding naticnal standards laboratory, This certificate may not be reproduced other | 99.3996 | 999595 | 939995 |

than in full except with the prior written appeoval of the National Food Trstitute.

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

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

MSC-TISITIS 17025
CALIBRATION 0081

Calibration Report

WEC-TISETIRITOZS
CALIIRATION 8004

CertNo.: 23MM113

Page.: 10(3
Certificate No.: 2303074-001-01 = . . g
= e Certificate of Calibration
Modol: AB204-SFACT Resolution:  0.0001 g ;
Equipment : Electranic Balance
Sertal No.; 1129361010 ID Mo.: LAE.WAS 0027552
Capacity: 220 g Manufacturer : Mattler Toledo
Date of Calibration: 26 may 033 Page3of3
Calibration Results:  (Continued) Model: XSR205
Calibration Range:  0-200 g
Serial No. : 5
Calibration Adjustment: Internal Calibration e
3. Departure from Nominal Value: ID No. : LIAE WAD 01012585
tominal Vahia Standdard Valise varage Reading Correction Unoortainty Conmrage Factar Submitted by United Analyst and Engineering Consulant Co. Lid
g P t g3 { g £ g ) & 3 Sol Udomsuk 41, Sukhumvil Road,
Urlsad 000000 0.0000 0.0000 0.000088 2m :“5;2:"- Phakhanang,
001 001000 00100 0.0000 0.000088 20 & 26w
005 005000 £.0500 1.0000 000088 200
Location ; Balance Room
01 0.10001 (] 1.0001 0000088 200 i
02 020001 01999 0.0001 0000088 00 Received order : 26 April 2023
0.5 fo.50003 065000 00000 C.O0008H 100 Calibration Date : 28 April 2023
1 200000 10000 00000 0.000089 200 Ambient Temperature : 15°Cto40
2 200007 2.0000 1.0000 0.00KAT ] Relative Humidity : 30 % ta 90 %
5 500003 50000 10,0000 0.000090 M Calibrated by ; Wil Balianapcnigsibion
10 10.00001 Cre) 10001 000081 200 i
mn 20,00003 20,0000 1.0000 0000095 200 Apgeii iy
= 50,00003 45,9999 10008 000011 200 i —] —
i T0,00006 e5.9 00002 000013 200 () Pomthippa Tameyakul <
100 106.00006 59509 1.0002 000016 200 () Males Butkruea
150 150.00009 149.0900 1.0002 00021 200 (") Suwit Imjal
00 20050015 199,995 0.0004
Issue Date : 2 May 2023
The reported uncistainty of measurement wits besed an & standerd uncertaity muliphed by 8 The U - B
level of confdence of approcimstsly 65 %, he are for a P of appr

S S -

F{S-012 Revigion: 01 Date: 20-04-65




Equipment : Electrenic Balance Cert.No.: 23MM113
Condition As-Received :  Usad ltem Page: 2 of 3
Reference : 2304-04500C-2

Procedure used :-

Calibration were conducted using in-houss calibration procedure CP-0B01 according to direct
measurament method against standard weight.
Condition of this result of calibra
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1} Standard Weight Set (E2) 15884 24063 TORCOOT MR-0010-22 20 Jan 2024

2. This certificate is valid only to the item callbrated on date and place of callbration,
3. This result of calibration was made on requested at the point specified by customer
4. This cerfificate s not certified for any commercial fransaction,

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

Result of calibration | ) Without Adjustment  ( * ) After Adj by Intemal C;
Range capacity - 0 g o 81 g Resolution 0.00001 q
81 g © 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Caorrection Uncartainty Factor
tal (g) (a) {tmg) (k)
a0 79.99992 +0.00008 0.15 200
200 199.9995 +1.0005 029 204
After Adjustmeant :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
ta) of Reading (g }
B0 0.000007
200 0.00004

LN

WS- T P
CALIWATION Dit8

Cert.No.: 23MM112

Page: 1ol3
Certificate of Calibration
Equipment : Electroni: Balance
Manufacturer ; Mettler Toledo
Model : XSRZ05
Serial No, © CO0E0T 1872
10 No. : UAEWAD 01212563
Submitted by : United Analyst and Engineearing Consulant Co. Lid

3 Sol Udomsuk 41, Sukhurmvil Road,
Bangchak, Phakhanong,
Bangkok 10260

Location © Balanca Room

Rocelved order : 26 April 2023

Calibration Date : 28 April 2023

Ambient Temperature : 15 Ciod0’c

Relative Humidity : 30 % 1o 90 %

Calibrated by : NE Ot
Approved by :

{ ) Pomnthippa Tameyakul
{ ) Malee Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

The Uncertalnties are for a confidence probability of approximately 95%

wnms‘laimuqu

A AAmae—ad

!\
Equipment : Electronic Balance Cert.No.; 23MM113
Condition As-Received :  Used lem Page: 3 of 3
Reference : 2304-04580C-2
Result of calibration £) 3

2, Effect of off center loading

A mass of 100 g was placed to various position on the pan. 8| M
The weighing machine reading ermor obained is given in the table Froal F
Maximum difference betweon
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} tg) (g) (g) (a) ta)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal valus
Balance Measurement Coverage
Applied Weight Reading Corraction Uncertainty Factor

(g} ta) (gl (tmg) (k)

Unload 0.00000 0.00000 0014 21

0.05 0.04983 +0.00001 0.015 209

o 0.08998 +0,00001 0.5 207

1 1.00000 0.00000 ooms 2.04

6 5.00000 0.00000 0.026 2.00

20 20.00002 -0.00002 0.045 2.00

50 50.00002 -0.00002 0.080 2,00

BO 8000002 -0.00002 015 200

100 100.0000 0.0000 017 2.00

150 150.0000 0.0000 o.29 200

200 199.9920 +0.0001 029 200

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

-olo-
Lond)
A
‘D
Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Recelved :  Usad ltem Page: 2 of 3
Reference 2304-04580C-1

Procedure used :-
Calibration were conducted using in-house calibration procedure GP-OBO1 accaording to direct
measuremeant method against standard weaight.
Condition of this result of calibration
1. Reference standard instruments:-

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

2. This certificate is valid only 1o the item callbrated on date and place of calibration
3. This resull of calibration was made on requisted at the point specified by customer.
4. This certificate is not certified for any commercial transaction

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

Result of calibration { ) Without (") Aher by Intermal Calibrat
Range capacity : 0 g to 81 g Resclutlon 0.00001 "]
Bl g to 220 g Resolution 0.0001 g
Before Adjustment :
Ealance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) tg) ta} (tmg) (k)
-] B0.00005 -0.00005 0.15 2,00
200 199.9999 +0.0001 0.29 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
() of Reading (g )
) 0.000007
200 0.00000
onNd



" "& Harikul Science Co. Ltd.
634 S Ratchadanivet 24, Pracharatbamghen,
e L
Tek 0-2274-2456 Fax: 0-2274-2443

Email: info@hasikul.com www harikul.com
Certificate of Calibration

Cafibration Date - 1 Mar 23 Modal : ¥S15100
" i 8 11
E::!’:::::S_Rmsm & 5'::;'?;:::“ T C“:,'::e_ 330':“\; 2 Submitied by ©  United Analyst and Engineering Consullant G, Lid. SN . 118101883
Reference : 2304-04580C-1 3 Sol Udomsuk 41, Sukihureil Road, Bangohak, Probe : YS1 5010
Result of calibration 2 E) agpe Phrakhanong, Banghkok (Head SN 1 228100125
2. Effect of off center loading 1% ! A = D NO.
A mass of 100 g was placed to various position on the pan. [0][0]
Avg R i ) Air T SN
The weighing machine reading eror obtained is given in the table P L L] S o e 20 %G E T S et
Maximum difference between Avg Water Temp - 20 °C Baromedric ref S/N. EDDS22
Position 1 Position2  Position3  Position 4 Position 5 off-canter and central loading Air Pressure : 760,00 mmHg Water Temp ref © S/N, 11431
ta) tg) (g) ta) (g) ta) Salinity - 0 ppt
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001 Technician : Kittipang M
3. Doparture from nominal value -
Balance Measurement Coverage G Dtails
Applied Weight 9 Corection  Uncertaint Factor ; i :
A HG{: \';'Gl ht RT:';" C“:’:‘;"-‘“ '-":":r;f""l‘ [f’f“;" Calibration Prinl 100% air sal (stalus) {status)
@
Unioad 000000 0.00000 0.014 213 (@20 "C, DO =800 mg/l)
0.05 0.05001 -0.00001 g-g“g i'g‘; Measurement 1 (mg) 8.08 (PASS)
IZI..I1 ?;ﬁg: ﬁgﬁgl 0.0‘:5 2'04 Measurement 2 (mgi) a.09 (PASS) - -
5 5‘0I]{l[)3 -o.uonus 0'026 2.00 Measurement 3 (mgh) 9.09 (PASS)
20 20.00008 -0.00006 0.045 200 Measurement 4 {mg) 5.08 (PASS) - -
50 50.00006 =0.00006 0.080 200 Measurement 5 (mg/) 5.08 {PASS)
a0 BO.00O04 -0.00004 0.15 2.00 Measuramant & (mg) g9.09 (PASS)
100 100.0000 0.0000 0.18 200 Measurement 7 {mgil) 9.08 (PASS]
150 150.0000 0.0000 029 200 Measuremant 8 {mg) 0.0% (PASS)
200 200.0000 0.0000 029 200 Measurement 8 {mgi) 608 (PASS)
Measuratmant 10 (mgh] 0.09 PASS)
The repored uncedainty of measurement was based on a standard iplied by a (gl ! !
factor k , providing a level of of i 95 %.
Meaan Measuremeant 909 mo -
-alo- Inaccuracy 0.00 mpt
‘Gveral Stalus (PASS)
|Manufachurar Specification
Accuracy = =~ 0.02 mgl
1} This certificals is issued based on the resull that are found &s shown on
date and place of tast onfy.
2} The followed in with Harfkul Science Co., Lid.
3} This result shall not be used for adverlising puUEOSse.
.
wonanslay
Tachnician Signaturs * | ahorstory Manager
tenelunitinh
- 4arnnrA {Kittipong Maskwong) {Supraacha Sumaritam)

Verification Certificate Verification Report

Certificate No.: 2304455-001-01
Certificate No.: 2304455-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. S i y —
quipmen igestion Unit {Heating Blocl
Address: 3 Soi Udomsuk 41, Sukhumyit Road,
Model:  DKL2D Serlal No:: 213517
hack, Prak 10260
Resolution: 1 %C 1D Npo UAEWAS.005/2555
Mariufacturer: VELP SCIENTIFICA
Page L of 4
Date of Calibration: 28-29 August 2023 Page 2 of 4
Equipment: Digestion Unit (Heating Block) Location: Diy Labcrstory (312) , UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD,
Environment Condition: Ambient Temperature ( 28 £ 1 ) °C
Manufacturer: VELP SCIENTIFICA Relative Humidity (56 = 3 ) %
Line Voltage [ 224 £ 2 ) voit
Model: DKL20
Condition of this results of Calibration:
Serial No.: 213517 1. This Instrument was caliorated by insert standard thermozuples type R into its Digestion blocks and Calibration
seconding to NPT Method W-TE-026 based on BS 4309 : 1968
ID No.: UAE.WAS.005/2555 - The temperature scaie used was based on ITS - 90 .
- Al tata show below were final values and the initial data may be obtained upon request,
Order No.: 2304455 2, Reference Standard Instrument :
Instrument Model Serial No. Certificate No. Due Date Through
349704 MY DAL TG MYA] 155D
eration No.: 2304455-001 Digitai Th — .M. Technical
Op with Thermocoupie Type R RICHL to R/CH3 s i 22029 | corber Laboratory
3. This certificate Is traceable to International System of Units {51 Units),
28 August 2023
Date of Receipt: o 4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration anly,
Date of Calibration: 28-20 At 2023 6. Condition of Callbrated item :  Good

UUC* Deseription
Timeof Record 1 Hour 6 Minute At 380 2
Calibrated by Mr.Manas Somsak

7. Result of Calibration : Without adjusment || After adjustment

Specialist
Manager, Division of Callbration Laboratory
Date of Issue: 1 September 2023 Responsible for the Technlcal Management Team
The are for a of 95 .

This Certificate is issued In acoordance with the conditions of accreditation granted by the Thal Laboratery Accreditstion schame which
has assessed the measurement capability of the laboratory and its traceability to recognized naticnal standards and o the units of
measurement relized at the comesponding nationad standards laboratory. This certificate may nat be reprodoced other than in full
Except with the prior written approval of the National Food Institute,

F-CS-009 Revision: 01 Date: 20-04-55
F-C5012 Revision: 01 Date: 20-04-55




o Food nsfite

Verification Report

Certificate No.: 2304455-001-01

Digestion Unit (Heating Biock)
Model: DKL20 Serial Ng.: 213517
Resolution: 1 c 1D Np.:  UAE.WAS.005/2555
Manufacturer; VELP SCIENTIFICA

Date of Calibration: 28-29 August 2023 Fago3of4

Calibration point: 380 °C
Calibration result:
Tablel : Reporting of

UUC* Setting | UUC* Readin . Standard Uncertain
Block No. P e 9 | stability (£°C) it (%) priess v
3 380 380 0.16 378.5% 20
2 380 380 0.18 37865 2.0
3 360 360 018 38162 20
3 380 380 024 380.23 20
5 380 380 028 379.86 30
B 380 380 028 380,03 20
7 350 380 0.25 38111 2.0
5 380 380 0,19 382.35 20
E] 380 380 0.26 381.55 20
10 380 380 0.25 380.20 20
11 380 360 0.5 362.08 7.0
12 380 380 .19 382.26 20
13 380 380 019 38226 70
14 380 380 021 382.15 2.0
15 380 380 0.12 382.15 20
6 380 38 0.20 36191 2.0
7 380 38 015 36109 20
18 380 380 [EE] 38142 70
18 380 380 013 38177 70
20 380 380 0.29 382.08 0
Hote;
-LUC* = Unit Under Calibration

-Immersian depth of standard thermometer in tube level high of sand is equal heater plate of UUC,
- Stability = One-half of the greatest i of at one sensors,

for at keast half an hour after reaching steady state.

providing 2 level of confidence of approximately 95 %,

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor )='J-

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

TECHNOLOGY PROMOTION ASSOCIATION

CORIMOR VICES 3 BQUITMENT CALIBRATION AN TESTING SERVICES
5344 PATTANAKARN ROADY SO 18, SUANLL, i KL

RECTISITISITOE

THL. 0271 T-3000-29 FAX, 0-71 95414 CALIRRATICH 3601

LEARCE BLANCIRC 101250

Cert. No.: 23TM373

Page: 1of3
. . .
Certificate of Calibration

Equipmant : Hot Air Oven
Manufacturer : Memmart
Model UF 55
Serial No. B212.0411
0 Ne. : UAE WAD.005/2556
Submitted by ; United Analyst and Engineering Consultant Co, Lid.

3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10280
Location : Lab Floor 2
Received Order © 11 Aprll 2023
Calibration Date : 11 - 12 April 2023
Ambient Temperature : (26 10)°C
Relative Humidity : {50 +30)%
Calibrated by : Krisda Malee
Approved by :

PRI STy
{ ;) Pornthippa  Tameyakul
¢/} Malee Butkruea
{ ) Suwit Imjai
Issue Date : 24 Apell 2023
The Uncertainties are for o confidence probability of approximately 95%
This comificat may mot be rrprd iw fill, pcwm wiih ihe prinr wrnim
o 1l Dt O Celibeation el Tetatiag Sereos
.
naslumuny

A 0053359

wal Food insliiue

Verification Report

Certificate No.: 2304455-001-01
Equipment: Digestion Unit (Heating Block)
Model:  DKL20 Serial No.: 213517
Resolution: 1 T IDNo. UAEWAS.005/2555
Manufacturer: WELP SCIENTIFICA
Date of Calibration: 28-29 August 2023 Page 4 of 4
Calibration point: s °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Dfagram of Digestion Unit
TOP VIEW

FLE-012 Revision: 0 Date: 20-04-65

Equipment : Haot Alr Cven Cert. No.: 23TM373
Conditlon As-Received :  Used llem Page: 2af 3
Reference : 2304-01560C-1
Procedure Used :-
G ion ware using calib p dure CP-OT02 ing to diract
mathod with Data A isition which with F Temp Datector { RTD ) and
Thermocouple Typa T,
The temperature scale used was based on ITS-90.
Caondition of this result of calibration
1. Reference standard Instrument:-
Instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 348727 MY53003411 22LM185 26 Nav 2023
2. This certificata is valid only to the item calibrated on date and place of calibration.
3. This i on is to the | | System of Unit.
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Cloze E during cali
ginning Finished
Temp. { "C ) 27 28
rd 4 REL Humid, { % | a5 a
AC Supply ( Vaolt ) 221 220
o [=]
1 3
g ) Ref. Std. ID No.: @
H 8 }Hm 8 Calibration Paint
== Paosition ;| (120 to 180 )°C | (104)°C
Eﬂ}L & /
] 1 18-20TC-01 20RTD-211
- 5 2 18-20TC-02 | 20RTD-212
3 18-20TC-03 20RTD-2/3
4 18-20TC-04 20RTD-2/4
Probe Installation Details : Dimension of Chamber : 5 1-201C-05 ARRTRA
a= 50 om D= 0.50 o ] 1B-20TC-08 20RTD-2/6
b= B0 em W= 080 m i 18-20TC07 | 20RTD-2/7
%o un s e 05 m 8 18-20TC-08 | ZORTD-2i8
Capadity = bian iis 4 fraf) 18-20TC-08 | 20RTD-2/9
'
wnansluemun
a 1158261



Equipment : Hot Alr Oven Cert. No.: 23TM373
Condition As-Received : Used Item Page: 3o/3
Reference : 2304-01580C-1

Resuit of Calibration :-
Function of UUC® :

{* ) Without Adjustmant
Temperature Source

Fresh air setting : Close
Calibration | UuUc uuc* T Temp Overall |C; a
Paoint Setting | Reading stability unifarmity Variation| Factor
*¢) | 't7ey ] e} (£°¢) [ =] (°C) K
104.0 104.0 104.0 0.054 0.59 0,95 2
120.0 1200 | 1200 0.12 0.89 1.5 2
1800 180.0 180.0 012 15 2.5 2
Calibration Measured Temperature | °C |
Point Position
{"C) 1 2 3 4 5 6 7 B 9 (ref.) [£"C)
104.0 104.512 [ 104.016) 104.542 | 104,407 | 103.704 | 103.729 | 104.167 | 104.158 | 104.001 .42
1200 120.317 [ 119.768 | 120,524 | 120.232| 119.363| 119.209| 118.868| 119.797 [ 119.735 1.1
180.0 180.B78(179.818) 181,357 | 180.871) 179.303| 179.139 | 180.230 | 180.055 | 179.960 14

Average” : The average of 30 values in each posiion.

Temperature stability : One-hall of the grestest i of P ire at any ane sensor,
Temperature uniformity : The maximum di af d temp at any sensors and the measured
temperature at the reference location which are cbhserved al the same time or at as close an chservation time as
possible to tha pattern or hom within the chamber under steady-state conditions.

Overall Variation : The Difference of the i and minimum
Uuc* : Unit Under Calibrations
Note | The reported uncertainty of measurement was included stability and excluded uniformity .

I trroughout obsarvation,

The reported uncestainly of measuremant was based on a ur dtiplied by a
factor k, providing a level of confidence of approximately 85 %

-olo-
wenenslimun
a 1158260
Certificate No.: C31231678 Page: 20f 3

Standard Installation Locations

Volume (Calibration Zone)= 183 (Liters)

Inshde chamber; W= 65 (em) D= 4% {cm) H= 127 (cm)
Standard Locations (#1, #2, #3, #4): w=T7 (cm) d=5 (em) h= 15 {em)
Standard Locatlons (#5, #6, #7, #8): w= T (cm) d= 5§ (cm) h= 15 {cm)

#08: Geometric center of the chambar

-4

Position of Std #1 #2 #3 #a #5 L] L wa
Channel of Logger 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309

Definitions
Indicafing Temperature: The average reading of indicating device which forms the Integral part of the enclosure.
Measured Temperafure: The average reading of standards at any positions or location,

The of d between of any probes and the
attha location which are observed at same time or 8t chose observation time as
possible to the pattern or with tha at steady-state. The reference
probe is preferably lecated in the geometric center of the chamber.
‘Measured Stabiity: The one-half of greatest of P at any one probe,
Overall The diff and d fime.
o Sanersedng o

on0
Fresna: +66 2630 7000 i

Delivering Growth - in Asia and Bayond.
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&= DKSH

& Certificate of Calibration

e
Equipment: Cooled Incubator Certificate No.: CIZ3678
Model: KB 400 Issued Date: 10 August 2023
Sertal No.(or ID): 20220000022479 Job No.: WO-00002652
Manufacturer: Binder Page: 1o 3
Condition: New Ventilation Valve: MNone
Shelves{pc.): 5
Customer: United Analyst and Engineering Consultant Company Limited.
3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thalland.
Environment Condition: ~ Temperature: 25°C + 19 *C
Hurnidity: 49 %RH % 53 %RH
Voltage: 232 VAC + 1.2 VAC
Calibration Place: United Analyst and Engi ing C Itant Company Limited. ( Control Area )
3 Sol Udomsuk 41 Sukhumvit Road,
Bangckak, Prak g, Bangkok 10260 Thalland,
Calibration By: Mr, Thanakril Raksapol
Calibration Date: 07 August 2023
The Method used: In house method, CAL-WI-16, base on TLAS-G20
Traceability: This certi is 1o the 5 Units maintained by National institute

of Metrology (NIMT), Thaikand through DKSH Technology Limited.
Certificate No, G10230018

(Mr. Udon Srichana)

Authorized signatory
System of Uries [SI). i provides racesbilty of measuremant to

Person in charge
This cectificate is issued the unhs of the

intarmational or national stardard or othar recognizad naional standand lsoomtore.

The measurement Lncerainty stated i the sxpanded urceriainty which is cbiained fram S slandard uncerainty mullipied by T coversge facior
{=2) o provide & bevel of confidence of 5% Iis in ascord, ‘with the Guide io Expression of Uncertainty in Measurement
(GUM).

Thase reauifis may be aiscied by deviations from specitied conditions. Tha resuits ralate only 10 Ma itams fasted, calbrated or sampled, Tha report
shal not be reproduced excapt in ful without approval of DKSH Techneingy Limied

whin Bunmaure we Tl davin
DKSH Technology Limisd
ol

10280
2533 Subhurmet Rosd, Bangetak, Prskiarong, faghos 10280
: 7000 Watmtn

tenm3lumuay

Defivering Growth - in Asia and Beyond. 110 12 Sep 2022

Certificate No.: C31231678 Page: 30f3
Calibration Results:
Without adjustment
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 °C
— T:‘;;:;f:m Comection of UUG. Uncertainty
('c) (*c) (£°C)
# s 011 0.23
w2 35.04 0.04 0.23
#3 35.03 0.03 0.23
# 35813 0.13 0.23
#5 35.02 0.02 0.23
L] 35.07 oo7 0.23
L 34,87 -0.03 023
e 34.97 -0.03 0.23
#0 35.10 0.10 0.23
Temperature Distribution
Desired | Selting | | 9 M d &t Spread Locations (*C) Uncartainty
"c) {"Cy °cy #1 | #2 | 23 | ¥4 | #5 | #6 | w7 | w8 | wo it cy
35.0 35.0 350 35.1135,04 | 35,03 35,13 135.02 | 35.07 | 34.97 | 34.97 | 35.10 0.23
Chamber Characterization
Indicat Uniformi M Stability Overall Variation
*C) {"C} (£°C) ("C)
350 0.16 0.04 0.22
Mote: * Maximum uncertainty of the each position
The End of Certificate
1 it ot e
S -
Delivering Growth - In Asla and Beyond, laﬂm’h%:{mﬂ_w; 12 Sep 2022



&z DKSH

Refer to Certificate No.: C31231678 Page: 1 of 1
Statements of conformity:
This conformity carificate documenis the validity of the following statements of conformity based on the
results of i
The of during are under given measurement and environmantal
and g the axp i e p 85%) within the
The given inty already includes other all effects by according to the standard

method, TLAS-G20. Therefore, ihose paramelers have not been assessed separately,
Toleranca and Decision rules:

ofthe of the device are done based on direct comparison of the relevant
measurement results with the tolerences and decision rule are prescribed by the customer.

Decisionrule: [J Choice A Binary Statement for Simple Acceptance Rule (w = ), Specific Risk < 50% PFA.

[{ Choica B Non-binary statement with guard band (w = 1 U), Pass or Fail Specfic Risk < 2.5%
PFA and Condition Pass or Condifion Fall Specific Risk < 50% PFA.

[0 Choica G Customer defined, Customers may multighe of r
guard band (w =r L),
; PFA - Probabilty of False Accapt

{Mr. Udon Srichana)
Authorized signatory

Without adjustment
Desired 135.0°C : D5°'C
Measurement Temperature at Spread Locations, Indicating of Unit Under Calibration: 35.0 'C
Measured Correction* Guardband | Tolerance
Locations w) Canformity
{*C) {"C) *°C) £°C)

#1 35.11 011 023 05 Pass
2 35.04 0.04 023 05 Pass
#3 35.03 0.03 023 05 Pass
# 3513 013 023 o5 Pass
#5 3502 0.02 0.23 05 Pass
#6 3507 0.07 0.23 0.5 Pass
L1 34,87 -0.03 0.23 0.5 Pass
L] 34.97 -0.03 023 05 Pass
#3 35.10 0.10 023 05 Pass

Comection” = Measised Temperalure - Desired Temperaturs

Carr_Distribution & Max_Measurement Uncertainty

Tob_Ne. WO -00002652

Correction ('C) Without adjustment
20
L5
Lo |
05 J
= |
0.0 1
=
05
-10
15
.20 - -
00 50 100 150 20,0 25.0 300 0 400
x m x w2 ®3 wucf'cy
LI * ws - &
. Ll - "E - Lid
- Uncer ) - Uncer () o Lower Atceptance limis
- Upper Accaptance limit = Lowar Specifi e Uppier Spcificati

Temperature Distribution @ 35.0°C
00002652

stdre) Job_No. WO-
_ Without

365

360

35

M5
340
338
130 Time (Inferval= 15 sec)
20 40 60 B0 100 120 140
L Lo #3
— —s e
“8 —

e “ee— Upper Acceptance |imit
——— Upper Specification

The vaidity of the of ity cannot be for different places of usa, envircnmental conditions or improper use.
The End of Statements of Conformity

i ooty e lulall e

DHEH Tachnogy Limksd

10280
2530 Gukkumal Ainad, Bangohak, Phrakrancng, Bangiok 10260
Prone: +86 2630 7000 Emalt

Delivering Growth - in Asla and Beyond.

lﬂﬂm’bjmfgﬂ
CAL-FM

3110: 12 Sep 2022

€= DKSH

lunsredaudnialasmuaugoiugf

i WO-D0002652

wilartadia: Cooled Incubator Tu: KB 400

WwnpauTn: 20220000022479.000
nadau (5u) RYISROY ()

07 Aug 2023 sunsnTia 07 Aug 2023 RLTRITRELY
Uni | Lol Unk | L@

Ganeral

] (m] 1. dwid = [m]

= m| 2. mwiteu Main Switch 7] =]

7] O 3. mwvivnu Selector Key = ]

= a 4. miudRisa Display 23] =]

= ] 5, mainu vinau ] (m]

a] O 6. s Lever of Venlilation valve o o laif
=2 [m] 7. dnw Lever door open [ close = O

@2 o 8. dnw Door seal &= O

= [m] 9. mwieneayisug Safety = [m]

] [m] 10, mwinsnmsessrviaraain 7] [m]

(m ]} [m] 1. mwiewesessivinridu (] [m] Taidl
= o 12, amwioieto B )
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smuul
Mr. Thanakrit Raksapal
Service Enginear
1A Bininuey nnTulal dofn
DEH Tachnology Lisibed

2330 Sukhemt
Phone: 188 2830 000 Emad

Defivering Growth - in Asia and Beyond,
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Feoms, Bangohak. Parakhancng. Bangkos 10280
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FOSS

FOSS Sauth East Asia
& 25th—
, Klongtoey, Bangkok, Thalland 10110

h Flaer, Unit No, 3386,/90,

Customer Service Report Report No: |

8411 B

o127/ 0532

Bk, Thld

[ cusomer ] UAE s
e ] T 8 (s [Heran | G F39052
Hours Traval To Customer Labour Travel From Customer
Stast @3 ccd T B los 2 gt
Finish T | &l 1% o8 Gy [FED P
Job Type
catian Special Standard
Normal Courtesy Visit | Instalation T Training,
Distributor A O | Quate | in House
internal Warranty 1 Hepalr I ] =
Gigital Sorvies Sales Support | Femate | DOther
[_Forauote Number | |
I PIA Type | Poompiorp (Fonaliced [ conwactno. | 1
Details of Work | Test Conditian / Status
= vig Fwctiom lal  pogy il Q0 S
2 1
= i Ee e Jard Qe ga V0 - ki f Spuifies (2 e i
IR e b et Gt 7 52, % o A
= mpwmEnd  Sphsh el | Stpam Gincmbey ac
= TRt i gy Pedpn Wolye * S48 T ol
© MoFh oMottt Condanser \hied t"-h'l:. Lalve A b » o 4 ol
— NpE AT I#8) NE inti ln val  —= o wl (bl towl == 3iwm] o
= noguldmpitendip SR TJF (e wl o
~ fogas Blasle s O0T ey poong & [ou M2
)
Instrument Ready for Use T/ oi- [ netox |
Part Na: Batch Description [T
TG0% 56 T T o7, 9t Fomn (M prb T f8id LM T
| confirm this report |s aecurate and complete
Signed FOSS Signed Custamer AT
Name Name
i Would you be willing in a brief survey in order to tell us how we performed? lk&mh--i:g [ ﬁ EE;&EE

wnanslaimuny
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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

7-3000-29  FAX.0-2719-948¢

NSC-TISI-TIS17025
CALIBRATION 0008

Cert.No.: 23CH420
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

inties are for a confidence probability of approximately 95%

pH Meter

Horiba

LAQUA-PH210

HAOE00039
UAE.EFM.071/2564(EFM pH.04/64)
Used ltem

28 March 2023

29-30 March 2023
2303-1001WSC-3

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

Bangchak, Phrakhancng, Bangkok 10260

25 + 25) °C

50 + 15) %

n - house method :

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

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

31 March 2023

other than 1n full, excep

b the pric

sipment. Calibration and Test

Calibration Results

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Lonasiainann

Cert.No.: 23CH420
Page.: 3of3

Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
Calibration Buffer Sal ing Reading | pH factor
(mV) (%) k
pH Electrode 4.008 4.01 183.1 00085 205
S/N.: Q92M0159 6.987 6.99 9.5 0.011 2.00
6.987 6.99 9.0 0011 2.00
10.010 10.01 -165.7 0.011 2.07
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : Q92M0159
Dimension of probe;
- Length : 107 mm
- Diameter : 16 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* Error Uncertainty of Coverage
Point Temperature Reading measurement factor
(’c) (°C) (°c) (°c) (x°C) k
250 25.002 250 -0.002 0.13 2.00
30.0 30.003 30.0 0.003 0.13 2.00
35.0 35.001 35.0 -0.001 0.13 2.00

A

Condition of this calibration result
1. Reference Standard Instrument

Instrument

1) Document Process Calibrator

2) Ref. Standard Thermometer
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailanc), NIMT

2. Certified Reference Materials

Buffer Solution
pH 4.008
pH 6.987
pH 10.010

Cert.No.:  23CH420
Page.: 20f3
Serial No. 1D No. Cert. No. Due Date
54030049 130RC116 22E2768 24 Aug 2023
4982054  110RC044 2211306 27 Oct 2023

: The measurement results are traceable to S| through CPA chem Ltd.,

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

Manufacturer
CPA chem
CPA chem
CPA chem

Lot No. Exp. date

863832 28 Dec 2024
826589 09 July 2023
863835 28 Dec 2023

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

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) %
pH mv mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.. HACE0009 7.00 0.00 0.0 6.99 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measuremenl was based on a standard uncerainty multiplied by a coverage

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

-00o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

ienantiumuny

HAC-TIBITIA1P0
CALSRATICN 0108

Cert. No.: Z3TM7E4
Page: 1of3

Certificate of Calibration

Equipment :
Manufacturer ;
Modal :

Serial No. :

ID No. :

Submitted by @

Location

Received Order :
Calibration Date :
Ambient Temperature
Relative Humidity -

Calibrated by :

Approved by ©

{ ) Pomthippa Tameyakul

{+) Malee Butkruea
() Suwit Imfai

Issue Date :

Water Bath
Memmert

WHNE 14

L421.0121

UAE MIC.015/2565

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

Bangchak, Phrakhanang,

Bangkek 10260

Microbictogy Labaoratory (302)
27 Aprll 2023
27 Aprl 2023

(26+10)C
(50£30)%

Preecha Hiahib

11 May 2023

wonanslumunu

The Uncertalntles are for a

probability of spproximately $5%
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Equipment : Water Bath Cert. No.: 23TM764
Caondition As-Received : Used ltem Page: 2of3
Reference . 2304-046100C-3

Procedure Used :-

Calibration were conducted using in-houss calibration procedure CP-OT04 according to direct
measuremant method with Data Acquisition which connectad with Industrial Platinum Resistance
Tharmameter { IPRT ).

The temperature scale vsed was based on TS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 348724 MYS8003411 22LM185 26 Nov 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3. This certi jon s to the Ir System of Unit.
Result of Callbration :- {*} Without Adjustment
Functlon of UUC" : Temperature Source

Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°C) | (%RAH.) {valt )
Beginning of Calibration 23 69 220
|Finished of C. 22 73 221
Ref. Std.
Position : 1D No.:
1 4804538001
2 AB04539-002
3 4B04538-003
4 4804538-004
Siref,) 4804538-005

tamm‘lzin

Equipment : Water Bath Cert. No.: 23TM7E4

Condition As-Received : Used item Page: 3of 3
Reference : 2304-04610C-3
Result of Calibration :- () Without Adjustment
Function of UUC* : Temperature Source
Calibration uuec* uuct Average* Standard Reading | "C ) ~
= — Uncertainty
point Setting Reading Position
(*c) o) (5 1 | 2 [T 3 T a T sgen) [£°C}
4.5 4.5 445 44370 | 44330 | 44378 | 44413 | daaiz 0.15
Calibration = Coverage
point Uniformity | Stability Eaitar
ey ("cy {2°C) k
4.5 0,087 0.030 2

Average* : The average of 30 values in each position

Uniformity : Tha i of o ires at any sensors and the measured temperature
al the refarence location which are cbserved at the same time or at as close an observation time as possible
o dets the pattern or h genelty within the chamber under steady-state conditions,
Stability : One-half of the greatest i i of ; at any one proba.

uuc* @ Unit Under Calibration
Note : The reportad uncertainty of measurement was included stability and excluded uniformity,

The reported uncertainty of measurement was based on a standard uncertainty multiphed by a
coverage factor k, providing a leve! of confidence of appraximalely 95 %.

-olo-
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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 Tisch Environmental,Inc 05072022 5Jul 22 4 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) - (Thailand-Japan)
3 |Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-203 27 Sep 23 26 Sep 24 -
159822 Co, Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1200 6 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, ;)
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific azi UAE Consultant Co.,Ltd. 21112023 21 Nov 23 20 Nov 24 -
1201778109
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
1200636463
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company E04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1200906875
10 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1200906876
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -

2015PSIG




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
12 [Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
13 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48CTL-65506-348
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21Jun 21 21 Jun 24 -
2015PSIG
15 [Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
RATFJBXS
16 [Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
GY21PTED
17 |Standard Gas Total Hydrocarbons Air Liquide CC143232 Air Liquide E03AI99E15A006C 16 Oct 20 16 Oct 28 -
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117017 20 Oct 23 19 Oct 24 -
Acceleration Level UM11356
19 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 23-ACT-111 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 73249 Co,Ltd.
20 |Sound Level Meter LAEq 20 hours Lama dessuniu Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003675 24 Mar 23 23 Mar 25 -
0007311
21 |Sound Level Meter Lieq 26 hourst Lamase Heesunau Larson Davis LxT1 Larson Davis-A PCB Piezotronics Div. 2023003676 24 Mar 23 23 Mar 25 -

0007312
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TISCH

Environmental

RECALIBRATION
DUE DATE:

July 5, 2023

Y

Cortlonts o Ca

Calib Certificati : z
Cal. Date: July 5, 2022 Rootsmeter 5/M: 438320 Ta: 297 K
|Operator:  Jim Tisch Pa: 750.1 mm Hg
|calibration Model #:  G25A Calibrator 5/N: 1901
Vol. Init | Vol. Final Avol. ATime ap BOH
Run (m3) (m3) (m3) (min) (mm Hg) (in H20)
1 1 2 1 1.3540) 3.3 2.00,
2| 3 4 1 0.9650] 6.4] 4.00]
El 5 6 1] 0.8640] 8.0 5.00
4 7 8 1] 0.8200 8.9 5.50
5| 9 10| 1 0.6780 12.9] 8.00,
Data T
A Tstd ) T e |
vstd | astd S  [|{an(Tarpa)
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9859] 0.7281 1.4073 0.9956 0.7353] 0.8899]
0.9818| 1.0174 1.9902 0.9915 1.0274 1.2585
0.9797| 1.1339 2.2251 0.9893 1.1451 1.4071
0.9785 1.1933 2.3337 0.9881 1.2050 1.4757
0.9732] 1.4354 2.8146 0.9828 1.4496 1.7798
1.98897 m=
QSTD 03691 QA b=
0.99996 r= 0.99996
Calculations
Vstd=[AVol((Pa-AP)/Pstd)(Tstd/Ta) Va=[AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime
For flow rate calc
= vl ( Fa Y Ttd - vl BT
Qstd= um< AH|p AT ;l b Qa= um-\ JaH] a,u’PanI-hfj

Standard Conditions

Tstd:] 29815 g RECALIBRATION
Pstd:] 760 mm Hg’
Key US EPA recommends annual recalibration per 1998

AH: calibrator manometer reading (in H20)

40 Code of Federal Regulations Part 50 to 51,

AP: 1 reading (mm Hg)

Appendix B to Part 50, Reference Method for the

Ta: actual absolute temperature (°K)

Determination of Suspended Particulate Matter in

Pa: actual barometric pressure (mm Hg)

the Atmosphere, 9.2.17, page 30

b:intercept

'm: slope

Tisch Environmental, Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

Resault of calibral
Funstign;- Pros FEUTEME

ot adjustment

Inereasing Pressure

10.00

11.00

24.00 12.02
28.00 13.02
28.00 1402
30.00 15.04
a2.00 1604
4.00 17.02
3580 18.00

twas +0.11

www.tisch-env.com
I FREE: (877)263-7610

lonansaiemm =

AP
(InH, D)
D.

16.00 0.04
17.00 0.2
17.6 018

AT l&lﬂ’l'Ull‘]ll

a 1160340

TECHNOLOGY PROMOTION ASSOCIATION (THAILANT-IAFAN
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES

, ANAKARN ROAD 801 18

Certificate No.
Page: 1

Certificate of Calibration

Exquipmant

Manufacturer

Model © 1224

Sarlal No.

1D Na..

Condition As-Received:
Roceived Date:

Calibration Date:

Rnfarence Submitted by at undl

Amblant Temparature:

Retntive Humidity:
Atmospharic Pressure

Procedure usad: T e a am

R 61 ; Callbration of P

Caondition. t of callbratian

1, Flare:

Seripl Mo,

Calibrated by
Issue Date |

Approved Sighatary

wenanslumuny

B 0314241

——

Ceriifcate of Calibration

Frasst thae Calibraiisn

Calibe

e 5 ABRESAIRRUAY

T



IOV ATIVE DR RUBIEN T C AL IRRA THIN LAT
PN ATV ISR TRUSMBRC 0, LT, EAT OIS E k. m

=LA S SOESENTRSARCIES 11 TANTINOS HANG KA E i

AccanBiTEn
AMAPYIOE LA W PRELT SAME | PIAKAR PRETINET 110840 TH AL AN EL ————
Ry
TEL CHNIZI bl §AY a2 1 e
Pige2i2

Coeriificate Nu: TLAIM200

Wagisest N 3 Rei2023-1919

Revubt of Cabibration ©

Temperature Pressure sp v Errer Uegrtudinty
(s (kt*a) {lvmin} iVmin} (min} {lmin}
b L] Ji 4 14,58 1450 DK a0
1w bk 15,06 15100 0.4 o
Hin 1eHn R 1540 1340 0.0 022
14w 100,43 1hTs 1h67 i 03
2490 L) L2 1R A1 026
Nuty ST - Stamibini JUE Ui Under Calsbratives

UL Rieference Conditin - AL2S0 €, 101, kPa; Air

« Pl Bt wma pomrectsd for nem-standind apersting candifion by wing eguagion

Q Q £ Pret 2 Tuea

meas = Qre —
Piet Tret

where € = Flow Mule = Absahme I'ressurg T = Absaluto Temperniin

Mess = Memusemient Uoadition rel = Stamband Comdilin

= Umdicatis mm sccrodived

Endl of Certifiente

T e i ey v e e calfbestisd. Th contlf

bl sl bt reprsshcod exeeyl in AL withel wrses sl ol the I-Lﬁﬂﬂﬂi‘lﬂm'llﬂu

FI-F0-AFM-01 M 00 Issue date 01,07/18

INNOVATIVE INSTRUMENT CALIERATION LAR
INNEOVATIVE INSTRUMENT €O LTD. HEAD CHTICE

20139 MY 1L SO0 SUNTINAKOIN 11 TAMININ BARG KARG,

A o 1 s 5 e WEG-TII-TIST03E
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE WSRETIA N ARD oo

TEL 18X 0-SHE0- | FAX! (66121 11-TT40

Cstihration Nate Certificate N - 33TPMAR1

LU Adpgtmen ek Adtun Weguest Vo = Neg 21231919

Page 1 X
Reaudt of Calibration |
Searrdand
POT Rewibag Fmpaaiia [
UL Senser [
e i e
o

1] 4o o1
FLEOT] a i
At i =kl ol
x Mg B “fhl L1h
a0 w0y uw wi
aaam a0 (1] 01l
sl 500 i ol
iy 1] i uis
tLTR] 0 " 0l
Mai i ol 01
i 350M "3 01 01y
o 0.2 -pa 01y
iy 453 nl i
S04 TS URE]

ol Coriilictts

Calibrated By :
Mr. Siatichik lespabidossakiil

[
e resulis efated andy i f e callibralnal. The centificabe sbill non e pepiddeend cxcep) b Bl withies wiliten appraeal of the |uwﬂaﬂ=‘lumuqu

M TEM-A R 01 Lasie datie EL0230

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUSENT CO, LTI HEAD EHCT

T MO B SOE ST TIAKOIN L] TAMIBON BANG KAED,

r 3 GAMLT ‘£ |08, J MEC- IS NS0z
AMPHOE DANG FHLESAMUT FRAKAN PROVINGE 103480 THAILAND T

TEL (20165400 | FAX: (661021 | 57140

Certificate of Calibration
Cuptormer Certificate No 1 23-TP-461
Natne UNITED ANALYST AND ENGINEERING Rrquest Mo : Rep 20311019
CONSULTANT €O, LTD
Adbdries B1 Soi ok 41, Sukhumvvit Rasd, Bangshak, Frkaasng, Page: 12

Bumpgkak 101260

Unit Under Calibration Detail

Calibation Paramgtes Temperntive

Instrument Name Alr Flow mstes Range Calibruson 20°C w M C
Mamfacturer Bl Typoof Setwor - RTD
Moded Dcha Cal DCY Sengw Dinsner imml 1§

Serial Number Lk Cilibrunon Poxtion (mm) LE
Reslistion Iitrument Status @ Llsed

11k Nustibier M.029:256|

Calihration Enyirenment and Details

Temperutire LA

Fumdity 55 0RtH o 15 %RH

Recelved Date 7 Seprember 2003

Calibrated Due 7 Scplember N2

Culibeation Procedure © In-homse methosd CF-TPM-0) by Cmgaeisin with Standad Theemimeter

Rifermnce Sandnrd Digitnl Thermoemeter with Sensor. Munufscturer, GINGOAINGO, Model: GT1E RTDIX

URDIOOST, 107 (2-TM Which was colibimted on 27 Febyiary 2023, Calibrathon Cerfifisate No. - QRIS

tificat fs tracesble 1051 Unit through Crindity Rebom Co,, Ll NSC-ONSE Accredintion No.

Calitmaton (291

Nate
The reporied uscertainty is based on sundasd unceripnity mulikplied by (he Covernge Pactr 1=2, providing s level of confidence

approvamuiely 93 %

Approved By :
Me. Noppadon Luangart
Techmical Manuger
Insue Date ¢ 7 Soprember 2033

“The nowaits veaiead only s flie i salibrasd Tho vevifies shall m by i s

i e AOEATBIAAUAN

PO TP K 1] eaire ey 11T

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAFAN) = }=.
CORPORATE SERVICES 1 EQUIPMENT CALITRATION AN TESTING SERVICES ,
I PATTARAKATN ROAT SO1 18, SUANLUANG, SUANLUANG, BANGEOR 10250 % 7rans?

TEL 0-2717-000-24 FAX, 0-3719-0484 T et s e

CALIBRATH 8308

Cartificate No. : 23P1856

Certificate of Calibration

Pagn: 1o 2
Equipment : Angrold Baromatae
Manufacturar: Barigo This serificate may nat ba taproduced ather thie in full,
et with he prioe wiillen appraval of the head of
Madi . Garporate Services 3 Equipment Calibration and Testing Sendces
Sarlal No.: =
10 Nt UAE EMAZ 1 1VE555

Candition As-Recelved: Used Ham

Rocoived Dato: 26 Moy 2023
Calibration Date: 02 June 2023
Referance; 2304-001 EWEE Submitted by Unibed Analyst and Engineering Consullant Co, Lid,

Amblent Tomparature: | 23 £ 2] ”
B1 Soe Udomsuh 41, Sukhumvil Rosd,

Bangehak, Prrakhanong, Banghok 1060

Relative Humidity: (80215 &
Atmosphirle Pressurs 1006 mbar
Procadure usod; Tha WikE by dirtsst msthod against Presssns Measuring Instrurmants

Standard according o in-housa calibrabion procedure CR-P10, using * DKD-R 8-1 ; Calibration of Pressure
Gaugos, Editon 133014 * a8 a guidalines.

Condition of this result of callisration
1 Reference sandards nistrumants |

Instrumant Model Serinl Mo, Certificate No. Pun Date
1) Standard Barometar oPit4z 1422505045 MP-0084-23 03 May 2024

&This Instrument was mstalied i vertical cnomation and conter of fhe dial was usad as the refarence lavel
A This result of calibration was made on feguastad al the point specified by cuslomsr

A.This result of callbretion Instrurment was In absclule pressars

4 Thig Instrumant was used clean air as prasswa madia

6.The cartificats 1 vaid only to tha itam calibrated on dste and place of calibration

7. This Cartification is Irncoatie 1o the i Systam of Unit throughe-

Nuticnal Institute of Metrology Thagand (MIMT)

by: Suksan | I ——
Issue Data : O June 2023 | 1Phasnea Prabpaipal

| | Buma SuwannasHi

1 Attapel Panurach

lenanslupmuny
B 0316956



Cort M

Page: 2

Frassure

enNMIRIAMUAL

Cert. No.:

Page.:

Result of Calibration:-
Function fuan

Reference Standard uue*

Humidity Reading

Uneertalnty
Temperature of Measurgmant

260 8OO i} AL 1.8

Result of Callbration:-

Function: Hurmidity &

Reference Standard uuc* Uncertainty

Reading af M

Result of Calibration:-

Function Tamperature

Standard uuc*
Temperature Reading

Uncertainty

of Mea:

UC* | Unit Undar Casibration

¥ of mi

W confide

olo-

tenanslumun

10339

o

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3t FOUTPMENT CALIBIATION AND TESTING SERVICES
ST PATTANA 2

Certificate of Calibration Tt

Equipment 1o-Hygro

Manufacturer

Modai

Sarlal No

1D No. LIAE AN

Condition As-Received: Liss

Received Date:

Callbration Dato

Ambient Temperaiure:

Relative Humidity (50 £2) %

Procedurs used:

wil

chambar.

nstrument Modal Sarial No Gurtificate No, su Date

Calibratod by
Issue Dote ;

Approvad Signatory ;
¥ | Chakrit ¥

enanslaimunu
316274

iﬂ\ g— United Analyst and Engineering Consultant Co., Ltd.
-

3 Sol Udomsui 41, Sukhumyit Road. Bangehsk. Phrakhanong. Banghkok 10260
1 W TS

" wren 181, 0 2763 2828 Fax 0 2763 2B00 www. com E-mail: o

MULTI-POINT GAS TEST REPORT

Test Date : Nov 21,2023

Equipment :
Manufacturer :

Gas Analyzer (NO2) Model : 42i
Thermo Scientific Serial Number : 1201778109

s Gas C . pil Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific

Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHs) = PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date :

Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analy?:;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 7 .7/ 7! .7
Level 2 20.00% . . . . .6
Level 3 40.00% . . . .4 .4
Level 4 60.00% . . . B .3
Level 5 m% . X X . 0
Remark : Measuring Range 500.0 ppb Average Difference (% .4
:Acceptable Limit + 5%
450 Gas Test Chart
& 400 4
2 350
T a0
g om0
s 200
% 150
£ 100 i
50
0 z
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Cotitaio b, - ay
w2 NOY... ... 2023,

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurm! Road, Bangchas, Phrakhanong, Bangiok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 com E-mad sultant com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer : _Thermo Scientific Serial Number : 1200636463

Standard Gas C ti Dil Detail
Sulphur Dioxide (SOz) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i

Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyﬁ;bn;splay Difference Error | Percent Error [% Error]
Level 1 Zero 0.0 0.9 .90 .90 .9
Level 2 120.00% 100. 100.7 .70 .70 .7
Level 3 40.00% 200. 200.. .50 .25
Level 4 60.00% 300. 300. .90 .30
Level 5 0% 400. 400. .00 .00 .
Remark : Measuring Range 500.0 ppb Average Difference (%) .4

:Acceptable Limit + 5%

Multi-Point Gas Test Chart
450
— 400 466+
5
g 0
F 30
& 20
S a0
- NREY
=
£ 10 7667
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
e NOX... 2023, Ol NV 2023,
Page T 1 enanshimun
United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurmat Road, Bangchak, Phrakhanong, Bangkok 10260
Tel 0 2763 2628 Fax 0 2753 2800 www .com E-ma: sultant com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2; Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1200906875

Standard Gas C . pil Detail
Sulphur Dioxide (SOz) 44.68 PPM Manufacturer : Thermo SCIENTIFIC

Nitric Oxide (NO) 45.94 PPM Model : 1461

Methane (CHs4) = PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) AnaIV?:;bD;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1 1 1
Level 2 20.00% 100. 1 .7 .7
Level 3 140.00% 200. 2 4! X
Level 4 60.00% 300. 3 3! 3.
Level 5 80.00% 400. A4 . .0C .0
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.53
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Pat Number; ED4NIASE15A01D3 Reference Number:  122-40213!
) 3 1 - 51671
Cylinder Mumber: EB0143252 Cyfinder Volume: 144.4 CF
Labaratory: 124 - Durham (SAP) - NG Cylinder Pressure; 2015 PSIG
PGVP Number: B22021 Valve Cutiet: BEO
Gas Code: COMO,NOX, 502, BALN Certification Date:  Jun 21, 2021
Expiration Date: Jun 21, 2024
S00IR- 12431, using the &asiy procedurss ||En:|::\1 - ‘,.::::m f i i peal il

- 3 i 1
uncectainty st simed beiow wilh A confdence kevel of S5%. Theve v no HgniBcant impLrities which affe rarherence. This oy .n:.l fad @ tartal analytical

meluimiie busis usless ciherwise notad sl
Do Kot Use This indes below 100 Le 07 megapascals.
ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
C Mathod Uneertainty Dates
HOX 45.00 PRI 45.98 PRI a1 ++ 1.4% MIST Traceasin
. . - 1. T OHMHZ021, 872112021
NITRIC QIE 48,00 PRM 45,54 PRI G1 #i- 1.4% NIST Traceable DAM4I2021, DAIZIZ021
SULFUR DIOXIDE 45,00 PPM 44,68 PPM G1 4 1.0% NIST Tracaable DEM4R021, DE212021
CARBON MONCGRIDE 1000 PRM 9845 PPM G +-0.7% MIST Tracaable 08142021
NITROGEN Ealance
0 S gcn T
CALIBRATION STANDARDS
Type LotID Cylinder No Ci Expiration Date
NTRM 20081120 CCToA06H 40.82 PPM NITRIC GXIDEINTROGEN Fab 02, 2026
PRM 12386 85025 3.81 PPY NITROGEN DIDXIDEAIR Feb 20, 2020
=1 4014230830102 CC505581 4,348 PPM NITROGEN DIOXIDENITROGEN Fab 18, 2023
HTRM 16011043 CO4TITT 49.02 PPM SULFUR DIGXIDEMITROGEN Jun 17, 2022
NTRM 14080118 CCa3427? 90,9 PPM CARBON MONGXIDENITROGEN MNov 15, 2025

T S, PRML r RGM noded sbave is oy in iefsinncs tn e GUS used 14 the sesay ond not part of e snalysk

ANALYTICAL EQUIPMENT
InstrumentiakeModal Analytical Principle Last Multipoint Callbration
Mcoled 8700 AHROS01333 CO FTIR 03, 2
Picolet 6700 AHRDB01333 NO FTIR z: I:!I‘Z::
Micoint 6700 AHROSI1333 MO FTIR Jun E:!.. 221
Mcoied 8700 AHRDS11333 502 FTIR ..\.nlz'. 2021
Triad Data Available Upon Request
NOTES:PO #5221002807
GROSS 28 40g

NET WT: 4,734

The analytical test results reported on this certificate relate only to
the cylinder number specified abave. This concludes the test report.

IJ\CCKEDITEI;i
il CERT X 1]
Approved for Release Lﬂﬂﬂ'}%wqus

United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurm! Road, Bangchas, Phrakhanong, Bangiok 10260
Tel. 0 2763 2628 Fax 0 2763 2800 www L.com E-mad Sultant.com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Equipment : Gas Analyzer (SO2; Model : 43i

Manufacturer : Thermo SCIENTIFIC Serial Number : 1200906876

Standard Gas C = pil Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date :

Jun 24,2024

Multi-point gas test data

Reference Value (ppb) AnaIV?:;bD;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 .60 .60
Level 2 20.00% 100. 100.! 0.50 .50 .50
Level 3 40.00% 200.f 201. 1.90 .94 .94
Level 4 60.00% 300. 300. 0.80 .27 .27
Level 5 80.00% 400. 400. 0.00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46

:Acceptable Limit + 5%

Multi-Point Gas Test Chartl
450

Analyzer Display(ppb)
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United Analyst and Engineering Consultant Co., Ltd.

ik 41 it ki ing
= Afrgas Specialty Gases g  E-r ni.com
Airgas. G -
an A Liguide company n"““;‘:—:‘c’??“
MULTI-POINT GAS TEST REPORT
CERTIFICATE OF ANALYSIS e
Grade of Product: EPA Protocol
Past Mumber; EC4NISOE15AD1D3 Reference Number:  122-402135167-1 " " " Model ; AFMA-370
: $ zas Anslyzer (CO o 3
| Cylinder Number:  EB0143262 Cyfinder Volume:  144.4 CF Bt Bas Anaiyzer (L0 Seraimomber:  NERIEG
} Labaratory: 124 - Durham {SAP) - NG Cylinder Pressure: 2015 PSIG Manufacturer:  HORIBA =
t PGVP Number: B22021 ‘alve Cutlet: &50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021 .
Expiration Date: _Jun 21, 2024 Standard Gas Concentration Dilutor Detail -
Cartibzlion peorad EFA iy o Awsay 1G; Etandans (May 2372]" documan! SFA PPM T Therma Sdentific
BOUR-12I531, using the assay i gy doss i analytizsl kelweference. This cpindar s & latsl analyical Py 146
i Delow wih {1 of 95 Th i i he usa of ihis ona i
muluimake busis unless oiherwise noled e 1180540071
Do Kot Use This =|m|-wm|wga ie 07 mm
ANALYTICAL RESULTS ol o
Component Requested Actual Protocol Total Relative Assay EBQ143262
Mothod Uncertainty Dates Expiration Date ; Jiif 20,2024
DX 4500 FPM 45.06 PP G +1-1.4% MIST Tracentbin UGA42021, DB/212021
NITRIC OXIDE 45.00 PEM 45,88 PRI a1 1= 1.4% NIST Tracsable UB472021, DBIZ172021 —
SULFUR DIOXIDE 45,00 FPM 44,88 PPM =4 +e 1.0% NIST Traceatie DENAREZT, DRIZT202T Multi-point gas test data -
GAREON MONOXIDE 1000 PRM 584.8 PRI Gt +-0.7% NIST Tracoatin 6472021
Analyzar | oy Error [Percent Error| [ Error |
NITROGEN mme Reference Value (ppm) Display [ppm) i | =
CALIBRATION STANDARDS A ETT ) 0.0 0.0
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date 0.7 L 2
NTRM 20081120 CCT0R068 46,82 PPM NITRIC OXIDEINITROGEN H-10% Feh 02, 2025 [E | 1,5 1.5
PRM 12386 De8502s 8,57 PPM NITROGEN DIOXIDEMAIR +e2.0% Fed 20, 2020 0.0 0.5 L6 1 1.6
GMIS 401423838102 CC505881 4,343 FPM NITROGEN DIOKIDEINITROGEN +-24 Feb 18, 2023 55 o0 0.0 0
NTRM 18011043 CLATHTT  45.02 PPM SULFUR DIOXIDENITROGEN - DA% Jdun 17, 2022 L ] y B e ————)
NTRM 14080113 CCA34277  990.5 PPM CARBON MONOXIDENITROGEN  +-0.6% Haw 15, 2025 Remark : Mezsurng Range 50.0 ppm Lt -
Thw SR i or RO rcted nbove Is caly in iedsrencn % the GMIS uaed In the sssay on not part f the snstysis. sAcceptable Limt &
ANALYTICAL EQUIPMENT [ Mutti-Point Gas Test Chart
Instrumant/MakeModol Analytical Principle Last Multipeint Calibration
— D07 5o
Hicolt 6700 AHROZ01333 CO FTIR, o 03, 2027 ;
Nicolst 6700 AHRIB01333 NO FTIR 03, 2021 £ 400
Nicaint 6700 AHRIE1 333 NOZ FTIR Jun 03, 2021 2 2
Nicalot 6700 AROE01333 502 FTIR Jur, 03, 2021 i ! v
— el £
Triad Data Available Upon Request E ¥
NOTES:PO #5221002807 3
GROSS WT: 28.40kg »
NET WT: 4, 73hy
-’r'i‘n‘i' e b
Calculate by -

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

iﬁCCRED TEDi
| CERT 3082.01
Approved for Release lﬂﬂﬂ'ﬁﬁm’n&q&h

)
rlE
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United Analyst and Engineering Consultant Co., Lid,

450 ik 41, Sukhumvit Fiad, Bangchak, Phrakhanang, Banghak = "?‘S"U%l:“u‘_‘c’” Gases
ail; useSuascanautent cam 'ﬁlrgas_ 630 United Tirkre:
an A Liguide company DR X
MULTI-POINT GAS TEST REPORT | CERTIFICATE OF ANALYSIS
TestDate  :FebB,2023 ' Grade of Product: EPA Protocol
i Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1
— I: i CyEinder Mumber: EBO143262 Cyfinder Volume: 144.4 CF
Equipmaent : Gas Analyzer (CO) Model : } Labaratory: 124 - Durham {SAP) - NC Cylindes Pressure: 2015 PSIG
Manufacturer:  Thermo Ervironmental Instruments  Serial Number : 1 PGVP Numbar: B22024 \alve Cullst: &5
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
E‘xgralinn Date: Jun 21,2024
Standard Gas Concentration Dilutor Detail mmsmn ad EFA iy T Axauy n I Gi ” N.ﬁmzﬁlw&w:‘zj'mrml
g { . gy doss an oz, This cyincar has
Suptur i (502 Ther s : D e e e R s
"B ded 146§ | melainoie basis usless olharwiss nobed
Nitrie Cride { FPM . i L Mot s Tris Cphner ek $00 puig L6017 megapascals
2 b 054007
Methane {CH:) - PPM  Serial Number Lh0dr ANALYTICAL RESULTS
SH4.8 FPM Component Requested Actual Protocol Total Relative Assay
EBD143262 Mathod Uneertainty Dates
il " DX 4500 FPM 45.06 PP G +1-1.4% MIST Tracentbin UGA42021, DB/212021
Fpiration Deie el et HITRIC OXIDE 45,00 FEM 4526 PRI G +6-1.4% NIST Tracsable 0811472021, 542172021
SULFUR DIOKIDE 45,00 PPM 44.56 PP Gt H-1.0% MIST Trateatis O6M4021, DAR212021
Multi-point gas test data GAREON MONOXIDE 1000 PRM 584.8 PRI Gt +-0.7% NST Tracoatin 6472021
— MITROGEN mme
Anab 3 ; [—
Referarica Valua (ppm) | ukp’:‘.\‘(‘:;m] Difference Error Percent Error|  [% Error ] CALIBRATION STANDARDS
0.0 [ Type Lot [0 Cylinder No Concantration Expiration Date
06 5.7 HTRM 20081120 CCT0A0GE A6.52 PPM NITRIC OXIDEINITROGEN -10% Feb 02, 2025
0.8 [¥] PAM 12386 DBE5025 8,67 PPM NITROGEN DIOXIDEAIR +H-2.0% Feb 20, 2020
= GMIS 401423838102 CCS0SE81 4,348 PPM NITROGEN DIDNIDENITROGEN  +-21 Feb 18, 2023
il 4 ' NTRM 18011043 CCATI2TT 48,02 PPM SULFUR DIOXIDEMNITROGEN e 1A% Jun 97, 2022
Leval 5 |80.00% 0.0 WTRM 14080112 CCA34277  990.5 PPM CARBON MONOXIDEMITROGEN  +/-0.6% Haw 15, 2025
Average [ Tha SR, PRM or ROM feted aboue is caly in nsrenze 4 the GMIS used in the sssay ond not par of the anatysis.
ANALYTICAL EQUIPMENT
Test Chart Instrumant/Make/Model Analytical Principle Last Multipeint Calibration
— D07
La e AT _ Tacolut 6700 ANRUS01333 GO IR o 03, 221
] Micolet 700 AHRIE01333 NO FTIR dn 03, 2021
. Nicaint 6700 AHRIE1 333 NOZ FTIR Jun 03, 2021
o Nicalot 6700 AROE01333 502 FTIR Jur, 03, 2021
- —_— — e

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40hg

NET WT: 4, 73hy

Rederence value [ppem)
—e— Aralzw T

The analytical test results reparted on this certificate relate anly to
the cylinder number specified above. This concludes the test report,

CERT 3082.01
lﬂﬂﬂ?ﬁiﬂﬂﬂﬂﬂ%

Approved for Raleasa
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wiw '“\{E‘ United Analyst and Engineering Consultant Co., Ltd.
O[ANE,

3 Sal Udomsuk 41, Sukhumat Roar, Bengchak, Phirakhanong, Bangkok 10260
P p—

port iwno Tel 0 2763 2828 Fax 0 2763 2800 com E-mad sultant com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2023

Hydrocarbon Analyzer APHA-370
Manufacturer : HORIBA RATFJBXS

Standard Gas C . pil Detail
Sulphur Dioxide (S02) = PPM Manufacturer :
Nitric Oxide (NO) = PPM  Model :
Methane (CH.) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analy::;':l)splay Difference Error | Percent Error [% Error ]
Level 1 |zero [ 0.00 1.00 1.00 1.00 1.00
Level 2 80.00% | 40.00 39.70 -0.30 -0.76 0.76
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.88

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

@
2

S

S

 Analyzer Dlsgay(ppm)

s

o Référence value (ppm) 20 —+— Analyzer Display 50

w2 feenil@ecnenf 00n 2023

Page 1 of 1

Airgas.

an Alr Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: E03AIQE 1 5A006C Reference Number.  180-401808373-1
Cylinder Number, CC143232 Cylinder Valumse: 144.0 CF
Labaratary: 124 - Plumsteadvills - PA Cylinder Prassure: 2018 PSIG
PGVP Number. AT2020 Valve Outiet: 580
Gas Code: CH4,PPN BALA Certification Date;  Oct 16, 2020
Expiration Date: Oct 16, 2028
EPA — e afioruson Standoeds (Mny 013" Gocumant

an of Casn.

80t C
s

BODR-1Z431, using the aissy pocedures e

This eylincior hos o os ans
uncartainey s stated beiow wif & confidenoe el of e

ica |
Affect the s of ihis cabbration mbd anvatons are on o
notec

ot
o 100 kg | 0.7 mogspancals
ANALYTICAL RESULTS

i Lige This Gyt
—

Component Requested Actusl Protocol Total Reiative

Ci i C: Mathod Uncertainty
METHANE 4000 PPM 4019 PPM = 5 1.0% NIST Traceable
PROPANE 4000 PPM 4008 PPM (=] &1 0.7% NIST Traceabin
AR Balance

CALIBRATION STANDARDS

Type Lot 1D Cylindar Mo Concentration um_n"rtmmy Expiration Date
NTRM 02010405 K010090 4076 PF ROPANEMNIT +-0.6% Dec 02,

NTRI 170608 CC160290 01667 ANEMIT +i-0.4% g 22,
om—— — cE— =
ANALYTICAL EQUIFMENT
Instrument/Make/Model Anslytical Principle Last Mulipoint Calibration
MEKS FTIR - CH4 - D00S28781 FTIR Oct 18, 2020
Micalet 6700 APVW1100381 CG3HE FTIR Sen 18, 2020

Triad Data Available Upon Request
NOTES:NET WEIGHTS: 4. BEGkg
GROSS WEIGHTS: 27.5385kg

POdE 5220003825

\enenalIpaURH..,

7 (Va \{E‘ United Analyst and Engineering Consultant Co., Ltd.
4 P

3 Sal Udomsuk 41, Sukhumat Roar, Bengchak, Phirakhanong, Bangkok 10260
Tel 0 2763 2828 Fax 0 2763 2800 com E-mad sultant com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2023

Equipment : Hydrocarbon Analyzer Model : APHA-370
HORIBA Serial Number : GY21PTED

Standard Gas C . pil Detail

Sulphur Dioxide (SO2) = PPM Manufacturer :

Nitric Oxide (NO) = PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analy:;.;':l)splay Difference Error | Percent Error [% Error ]
level 1__[Zero | 0.00 0.50 0.50 050 050
Level 2 [80.00% | 40.00 38.10 -1.90 -4.99 4.99
Remark : Measuring Range 50.00 ppm Average Difference (%) 2.74

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

38

/ 8.10

- Analyger Disglay(ppE)

o
3

0 Référence value (ppm) 20 \w‘ 50

Blureni D66 /.. 2023,
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CERTIFICATE OF CALIBRATION
FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER INSTANTE]L
MODEL /! TYPE t T2IA2501T21ALI01
SERIAL NO. UMII356/UMI1356
CLID. RO, 25170198
JOB CONTROL NO 231019117017
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULT ANT CO,, LTD,
1 501 UBOMSUK 41, SUKHUMVIT ROAD
HANGCHAK, FHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED ; 19 October 2023 DATE OF ISSUED : 25 October 2023

nbusabong

Calibrated By :

Calibration Engineer

Approved By : Monghkol Yotsoontom

Authorized Signatory

ificate No. QL

FI4M1-04001-12




CALIBRATION LABORATORY Co.,LTD.

t 28 Yook 4, Prasoct Mamihi B, Cadphesn. Bunghek 10030

IBRATION LABORATORY CO. LTD.

4 Vi 4. Prasan Maniblt R

20-91. 4, 55 Bal Prazan Mam,

idprian, Banghok

Tl (ESTUOISEA Fa (25782672  wae cabdatoradory co mat saleizal ooy son . - dgtony e joi-lshaternry, con

CLC

P —
IO 1T

CONDITION OF CALIBRATION ITEM : GOOD

REPORT OF CALIBRATION MEASUREMENT RESULTS : { X ) without adjustment () adjustment
CALIBRATION DATA
FOR 1. ACOELERATION RESULT
Tesl paint STD Rewting | PUC Reading Correction Unyertainty
- . . T i Mode
NOMENCLATURE B VIBRATION METER (g) ( freguency ) ig) (g (g) +i %oy )
MANUFACTURER i INSTANTEL = St ~it0 P s -
MODEL / TYPE : T21A2501/721A2901 0.4 50 He 0,400 0,408 4.006 14
SERIAL NO. 2 UMI1356/UMI356 a3 S0 He peak 0400 0,507 0,007 18
DATE OF CALIBRATION t 20 Octoher 2023 .8 S0 He (6001 0,603 b00% 19
(A 50 He 1,700 0,704 =00 19
ENVIRONMENT CONDITIONS @ 03 141 1300 0306 0006 K]
Tewperuture § wmtn®c Relative Humidity « (853 15) %RH o 100 Hz T pEFE e 5
03 100 He pauk 1500 05067 0,007 19
PROCEDURE USED :
. “PEE B eation guideline. ih 100 Ha Ui 04004 <0008 14
Thi inserument wis calibrated under procedure No, CLC-CPEE-08 st ae 150 FAA3-21 as calibration g A
“The calibration wis performed by using Dighal Multimeter, Progmmmable Timer/ Counter and Vibeation Calibratos 0.7 100 Hy 0,700 0710 0010 19
Amplifier which muintined by the Calibrtion Laboratory Ca., Lid 2. VELOCITY RESULT
REFERENCE STANDARD USED : Test poky s STD Reading | DUC Reading | Correctlon Uncertaingy
INCE § SED : s
1, Vilseatit Callbrstor, The Modal Shop Model 91100 8N, 11424 L mmis ) [ fregquency | s ) (i ) [ s ) * (46 of g, )
2. Dhigital Muttimseter, Hewlett Prckard Model 344014 5T, 346ATSI35 1 S0 He s 1448 04 19
3. Programmable Timer/Counter, Philips Modes] PMGGRIE SN, SMB0T 10 4 S0 He 4000 4059 =050 (K]
5 30 He freak 500 067 0,067 |8
TRACEABILITY . i
50 He A0 6,072 0072 19
1. Thi are yraceable to | lonal System of Unlts (S1), through Natlonsl Inatitiste of Metroliogy {Thailand) ;
? A0 He 76000 T 0,091 1.4
Certificute No. AV-0030-23, Due Dute 26 June 2024 > i = == = =
2. The: are traceable to Systerm of Unlts (SI), fhrough National [nuinte of Metrelogy (Thailand} ! 3 3 . X
& I 190 He 4000 4,051 RIS 1.9
Certifiewte No. EE-0136-22, Due Dute 11 Noveniber 2023, : iy . e e
" r ‘ ak 00 & 0,068 a
3. The re {racuibile 1o jonul System of Units (1), through Aeronautical Featlo of Thailurd Lid. 7. pe o i 6 i
i [3 1000 Hae ] [ 082 1.9
Cestificate Ne, 07-004323 , Due Dure 12 April 2024
b 104} He 700 7098 -0,095 19
UNCERTAINTY :
The repirted expanded uresrainty of meswement is stated i the stndird ity of T
wtor &= 2,00 which for & nareral distribustien earrespands to a coverage probability of ap; y 9%
by the coverage facter k= 2,00 which for o ne e e Certifleate No. Q23117017
i d ing 1o the "Evabuation of the Ui ity ol in Calibration 2 M
It b been evitlunied according it L alhalii
Certificate No. Q2311717
puge 2 of 4

2 =11
FA-011-040H E E E g E E

enansluming: onanslaumBeE;
Mfmllﬂ-. ﬂk_m.il‘.l'&ﬂ;
CALIBRATION LABORATORY C0.LTD ey fata
- B 2 MUV ATIVE TRETHEUMENT 0, 118, HEAD OFFICT
21011,14, 55 Sl Prasest Manuhl 20 Yash 4, Pusen Mangiit 7. Lockhmo, Banghok 10030 SN0 LU S RUNTINAKDEN 11 TAMININ BARG KARD.
soryoon Bl sunfioalaboritry com AMPHIE BANG PHLESAMUT PRAKAN PROVINCE 10580 THA ILAND
c I—c TEL S NRIT i IN-1 FAX (0011 1e-TiaN
woARG VrE
Certificate of Calibration
CALIBRATION DATA
I Customer
3. DISPLACEMENT RESULT - Name UNITED ANALYST AND ENGINEERING Certificate No . 23-ACT-111
STD Readin DUC Reading Corection Upeertzinty
Test poinl s B : ooy CONSULTANT COLLTD. Reguest No - Reg-2023- 1408
{ i )  froguency ) {nun ) {tnm) LR ZAN e Address £ 81 Soi Udonisuk 41, Sukhumvit Rosd. Bungehak,
030 0030 L.000 7
003 HHz ik Prakanang, Bangkok 10260
0.040 041 1,000 14
00 s Unli Under Calibration Detals
o 0,050 ouoon 22
005 S0l ot Lisid Meastirement item + Avonstic Calfbrator Class - 1
061 4001 21 .
0.05 50 He sl s Manufucturer SVANTEK Ringe : 94, 114 dBb [ 1000 Hz
2l
007 50 He aam 958 St Model 1SV 35A ntrummest Ststn + Ulsed
0,03 0 Bl k30 0,030 0.000 T Skl Nimiber 11249
004 100 He 0040 0.040 4o 24 ) - UAEEFM, 10572561
nas 1 He peak s nnEn KD 22
% Calibration Environment and Detalls
[TNITE) i Hz 0060 nosl =0.00% al
Temperature (BAC)
0.07 Hi¥ e [zl 007t -0.00% i
t o Humidity < (801 £ 20 %RH }
d i b i No, ACDIM-2814 Version D09 Page 1.2 of
Note The Scope of Accredited ANAB Certificate No = Barometric Pressuse (1013 10,0 hPx)
Received Date + 26 June 2023
Calibrstion Dute = 27 June 2023
Locusen of Calibrution : LAB | Acoustic
Calibration Procedure - ln-house method CP-ACT-02 based on 1EC 608422017 Electroacoustics - Sound calibeators
Thiis report i valid for the phove stuted instrumentls only.
Reference Standard Madel Serinl Number Traceahle Due Cafibration
Sound Calibrator SV asA SROTO EEl 31 May 2024
THD Multimeter 2013 1047765 NIMT 3] January 2024
Traceability * Thid certi o hility of 1o ired national standard, and to the
relization of the international Systom of Units L S1),
Naote
#54 Lnd of Cortificate T The reported uncertainty is hased on standard uncertninty multiplied by the Coverage Factor k=2, providing o level of
confidence approximately 95 %,
Calibrated By : Approved By :
Mr. Noppadon  Luangan Mr. Pacit Mathavom
Service Calibration Engineer Calibration Englneer Supervisor
Cerfificute No. (23117017
faf 4 Tssne Date = 27 June 2023
FRO11-0401-12 peee

|.aner1':'lumIEI : e ends sy
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INNOYATIVE IRSTRUMINT CALIIRIATION LAR
DONOVATIVE ISETRAIMEST €0, L0 WEAD QT
100 A 10, Sk S TIRARLIR |1 TAMIBLIS B S0 AN,

AR IARCE PHLEASITT AR AR PUOVINGE 1186 THASLAND

Py —
RE-aial

Fape2all

FEELS 1N T 1A-S800- 1 FAN G001V TI40

Certificate No « 23-ACT-111
Request No ¢ Rog-2013-1408

Sound pressure level Calibration Results : Without Adjustrment
Calibration Range Without Adjustment (dB) df (dB) b limit
(dB) Mensured Error Mensured Error [ £dB) Class | { £dB)
G dB /1000 He R4 =016 = = .14 02s
114 4B / 1000 He nim 0,2} - = 013 025
Frequency of Sound pressure level
Calibration Range Without Adj Ad) Uncertainty | Acceptance fimit
(Hz) Mensared (Hed | Ervor (%) | Measared (Ha) | Ervor (%) [=%) Class 1 {=%)
4 dB 10 He 000,00 .on - = (il 070
114 dB /1000 He 100,00 L] - = tha (i}
Totul Hermonic Distartion pluy Nolse of Sound pressure fevel (THD=N %)
Callbration Range Withont Adj A i i limikt
(Hz) Mensured (%) Measured (%) (=%) | Class 1(=%)
94 dB [ 100 Hz o7 = G40 5
114 dB /1000 He 04 = L) 25
Nate

Auisqrtnnes Tl way |ECIOSZI017 Clask |

temills exchude

+ The salihmsian vemihs excinde the micropbons velume vorestim

End of Calibration
o i The et 3 m il gt
«sonanslupugy
Cartificaty Number 20230038675

A delApor s Ukad with The pressmpd R

Cafitrallon Check Frequancy. 1000 He, Rafience Sound Prassure Loval: 114 &5 re 20 Jf'a

Pariodic testn were perfomad i scconance with procadures fom IEG G1672-22013 | ANBUASA 51.43014Fand

Pattam approval for EEC G1672-1:2013 [ ANSIABA £1.4-2014/Pan | fully completed by Plry
{PTE} on 200T-10-00 referenca nombar PTE-1.72-4034 218

This-seiund lval mater suibmiited for besting nucoessfully complesed Tha peradic asis of [EC GHUT2-0:2013 { ANSIASA 51 4-2014/Pan
3, tat the etvimnmental condEcns undey which 0 toats were perfarmad. As evidenss was pulicy 2, freim & Indegrndent
testing organization responsibie dor approving the reslts of patiem-evalustisn ests ferformeed in accondancs win |ET 187222010 |
ANEHASA 51 A4-2014iFart 2, i damonetrale kst e model of sound lovel mator ity conforman &6 the class 1 specificatans in [EC
BIGT2-1:2013 | ANSIIASA 51.4-2014Fart 1] the soud level mator submiiied for saling confams & the dees tspecilication in 1=+
E1B72-1:2013 1 ANSUASA §1.4-2014/Part 1,

Standards Used
Descriptinn Cal Dae Coll Standard
Taamion Davis CALI91 Resiibnl Ttenwity Calibrumon 20T 1811250
Hant Selemiific 2626-1 Temporatire Probo 2023-05-23 ONTIR
Larsgn Diuvis CALM0 Acoustic Calibrator 20230721 B2
Larsom Dhavin Model 831 2024-002-22 TR
PCRATTALY 172 inih Prepnlarized Pressme Microphone  2023-03-0f  2024-03-06 DITIHS
SIS DEYH) Ulir Low Disturtian Ceneraton INI03-26 TR0 00Th3S
Tarsan Davis 172 Pressmplifier for Model 811 Type | JO294UBH 0028 POHOOBITES
Acoustic Callbration
Maasured acoording to IEC B1672-3:2013 10 and ANSI §1,4-2014 Part 3: 10
Eapnadeid
Menvarenvent Lower Limii |4} Upper Limit [df) W 1am Hexult
1000 Hz 11380 11420 014 Pass
Loaded Circuit Sensitivity
Tient Hewntt Lawer Limit Upper Limi Fspanded
Messareamnt = Result
ICLE AR ) [FUE SR [T R ) Umcertainty Jdf]
1000 Hz 4871 5244 18,53 014 Pass

— Fad of meusuroment resulis—

Acoustic Signal Tests, C-weighting

Measured according to IEC $1672-1:20108 12 and ANSI §1.4-2014 Part 3: 12 wsing & comparisan eouptar with Unit Uinder Taat
[UUT] and refarance SLM using slow time-weighted sound level for compliance to IEC 61672-1:2013 5.5, ANSIE1,4-2014 Part
1685

Fopanded
i Lawer Lind Upper Limit Result

Vrequency (L Tist Rewult (a1 Espeeted [EB]  Lower Lindt [08]  Upper. ) i
125 18 D =120 0,80 033 Pass
1004 0.45 0.00 070 070 023 Paas
HODO .68 3.0 550 150 42 Pass

= Ewmd of messurement resaliv—
LARSON DAVIS - A PUB DIVISION

1681 Wit 820 Nosih
Provo, UT $4601, Uinited States
Tltstibd-M

®LARSON DAVIS

T RAT4 Ty )

WHFHTIC Page2af ¥

tenaslumunu

Calibration Certificate

Certificate Number 2023003675

Customar:

Upited Analyst und Enginering Consubtant Co Lid
M, HI Sal Udsisuk 41, SukBomvir Rosil,
Bampehak, Phra Khanong,

Bangkok, 10260, Thallsnd

Model Number  LaT? Procedure Number D000 8384

Serial Number  0DOT211 Tochmicinn Jacob Cannon
Test Results Pass Callbration Dein 24 Muar 2053
Calibration Do
Initial Condition A& Manufactured Tempratue 2356 e s025°C
Description SoundTrack LaT Class 1 Humidity 489 %RH 22.0%RH
Chass 1 Sound Leve| Metar Static Presdure 8569 kPa 2013 kPa

Finmware Revision: 2.404
Evaluation Mothod Tasted with:
Lawaon Davis CAL261. SIN 0108
Larson Davia CAL200. 5/N 9078
PCE 377802, SN 345817
Larson Davis PAMLET1. B 077846
Compilence Siamdards Campiient 1o Menufactine Speoiications sed e Tollowing standerds when eombined with
Calibration Cariificale from procedure DODGH.BITH:

Data reparted in oF re 20 pPa

IEE 608512001 Typa 1
EC 608542000 Type 1
IET 612522002

|EC 612602001 Class 1
L 816722013 Class 7

ANSI 51.4-2014 Class 1
ANSI S1.4 (R2008] Type 1
ANS! 51,11 {R2009) Class 1
ANS| 51,25 (R2007)
ANGI 51,43 (FROU/7) Type 1

Isaving b carfas thnt e metrument decribed above miets or axcends al specEicalicns is stilad In thw rednrerced procedurs
(uriass ceherwist naled], It has been calbrded using measirement sandanis traceabis 1o ha Imerrational Sysiem of Linits (1)
thraugh Irstitiiba of e {NIET}, or pihar mati InstitiAes, and muetns the
requitsmenta of ISONEC 17026:2017.

Test paimts marked with 2.3 In the uncertainies column da net tall within this laberstory's scope of ssdreditaion.

Thi quaty system is mgaisred (o 150 80012015,

Thits calibrason I a direct camparsan of e Ut undar tant to the linied referenos standnrds and did mat imvolve sry satglbog plans @
complste, N aliowsnce s been made fov the inatabliny of tha iest devioa due 1o usa, Time; mo. Such ailowences would ba made by
the tisstomur es neded,

The dtiog vere computed in with o 150 Quide o the of Unzanainty in {CUML. A
covarags lscior of 1 sigma (o=2] hna by fiad to the standend Lncedtainty fo sxpress the avpantad urcedtainty st
epproamataly B5% confidence lvel.

This report rmay not be reproduced, sxcept i ful, unless panmission for fs publbcation of an approved absict m atained |0 wriling
froem the organization (sauing this repar.

Comection data from Larson Dusin LeT Masmusl for SouncTrack ExT & SoundExpest Lal IT70.01 Rev O Suppartng Fimtwars Vorsan
40,5, 2010-00-10

Far $4° microghonas. the Luron Davis ADPO24 14* 10 1 aoapsor i Wsed wit he caliorators and (s Lamon Davis ADPEHD 147 10

LARSON DAVIS —A PCT DIVISION ° LARsu N Dﬁuls

1641 West 20 Narib
Provo, UT Ra6i, United States

T1e4H0001
ALRMTULILLY D001 B Res O
{iY
Curtificate Number 2023003875
Seli-generated Noise

Megsurad acconfing to [EC §1672-3.2013 11,1 snd ANSI §14-2014 Part 3: 1.4
Measurcomeat Tea Rowut [0
Acweighted 4032

— End of messurement result—

~ Kt af Repurt—

LARSON DAVIS - A PCH INVISION
1681 Wesi) 620 Narth

Prown, LT 846001, United Stanes
THuERA-0001
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Certificats Numbar 2023003651

Calibration Certificate

Cartificate Number 2023003657
Customer:
lnitedd Amubyst wind Eminesring Conuliunt o Lid Standardy Used
W 81 Sof Uibonsulk 41, Subinmyit Rosd. Description Cal Date ol Due al Standard
Bangchal, Plira Khenomp, Hrt Seientific 2636-F Temporsture Probo 207140825, 07406325 0N
Banghak, 10268, Thailand Siis D536 Ulera Low Distarthan Uenesisar MZAR-A0 2023-63.30 o7
Model Number  LxT1 Procedure Number  DODU.B3TA
Serial Numbar 0007317 Tochwician Jacob Cannon
Tast Resulls Pass Calibration Date 23 Mar 2023
Callbration Due
Initind Condition  As Manufactired Fanitaticd AR e TR
Description Sound Track LaT Class 1 Humidity §03 WAH £20%RH
Clags 1 Sound Leval Mater Static Pressure. 8608 WPa £0.934Pa
Firrware Ravisson: 2404
Mathod Testod using Larson Davis PRMLXT 1 S/N 077646 and a 12.0 pF capacitor t2 simulata
microphone cipacitence, Dats reported in 4B e 20 yiPa assuming o ricrophone sensitvily of 50.0
mviPa.
Compliance Standards  Compliant 1o and the fallowing wiven combinad with
Calibration Cartificsts from procedure DO001.8384:
[EC BDG51-2001 Type 1 ANSL 51,4-2014 Class 1
IEC BOBO4:2000 Type 1 ANSI 51,4 (R2008) Type 1
EC 12522002 ANSI 51,25 (2007}
IEC B1672:2013 Class 1 ANS] 51,43 (R2007) Type 1
IEC §1260,2001 Class 1 ANS]S1.11 (R2008) Class 1
Issuaryg hat centifies Trat bove meets or s stated in ™
{urirss omerwiss nated), It has boon calbirted using Inta the | Symtom of Linits (51
shraugh tho Mationsl |neituty of Standards and Technology (NEST), or ofher nalional messurmment insttules, and meets the
requirimenta of ISOAEC 170252017, marked with & 3 In bumn o not fall within this ¥

weepe of neoreditation,
The qualty systor is registerad i 150 SO013018,

Thin eatibention |5 & fimet campasison of fe Ut under test o M lated redaranca standards sd did not ok any sampling plans 1o

complete. Mg llowance s been mode for th insabillty of the lest ded 1 use, lime, sle. Sugh ahe s s by
thy cumtomer as nided.
Tha antins Wi safth U 150 Guide &= the lom of ity 1 UMy A

cavaragn factor of spproxdmatety 2 sigma (K=2] hao been applied to the standard uncemnty 10 express e sxpandad uroe—iainty of
approvimuinly B confidence sval.

Thiks rapart may rot be et in s, unl for tha publication of an approvad absime | obtained in wiiting
Treami the ceganizRsan iseiing Mis rapor.

Cérmaction data fom Larson Davis LxT Marsl for SoundTrath LeT & i, T70.01 Rey O Supy Firmrrware Virsion
408, 20190010

Gailbrabon Chack Franuency; 1000 He Refersncs Sound Presatre Level 114 dB 20 uPa

LARSON DAVIS =A PCR DIVISION e
v LATSON DAVIS - A PCB DIVISION
16 West §20 North = .
16K] West 820
iy O C 113 LARSON DAVIS i N ®LARSON DAVIS
10001 o el TG00 a P BrVIBION
B R ] Page Lol L SRR TR0 AT i )
wenanslal |
T enanslamunu
Cartificate Numbor 2023003651 Cortificate Number 2073003651
Z-weight Filter Response A-weighted Broadband Log Linearity: 8,000.00 Hz
;: = AL
an ot
: . i - ;
i aa g g at ‘-
=
Fl el v T ” - L] " i: z o W 3 m & = a m = § W N
i a2
g 04 L \\- = g gl
4
4on 40
45 ar
D -l\sE o
i 0 oo 1000 o000 000 L "o "ag e - "o mn 1a
Froquency (Hel Lawal Ijuctwel (48]
I—-N«mﬂ B DOVIMn s LW LM e LI e i | i | g L
Braodband level imearity parfonmed sccondng to 160 E1672-3:2013 1B el ANSI S1.4-2014 Part 2: 16 for compliance 1o [EC G1873-1.2003
Elocirical ignal 4 o frguncy Waiging pifannod according 1o [EC §1BT2-37013 13 and ANSI S1.4-2014 Par 3 14 for camglianss to 5.4, IEC G0804:2000 6.2, IEC 612502002 4, ANS| 514 (R2006) 6.9, ANSI 1,4-2014 Pan 1) 5.6, ANSI 51 43 [R2007) 6.0
IEC B1E72-1:3013 5.5 1EC B0B61:2001 5,1 and £.2.2: IEC B0M4:2000 §; ANSI 51,4115 (RI006} 5.1 and 8.2.1; ANSI S1.4-2014 Pan 1:58 an lﬂl Lower Bt (48] it (4] Fxpanded R
Froqueney (T} Test Result (] Deviation [dB]  Luwer it 8] Upper Hmbt (i) D-wmm'Im Hesult Uneereainy [d4B]
36.00 066 470 0.70 016 Pass
am 036 035 . 0,31 015 Pass ar.o0 i) 470 0.70 (kT Pass
#3.10 005 -0.05 £.30 0,30 05 Pass 38,00 7 ¥ Pass
125,80 e 003 030 .30 015 Pase 39,00 fe an ) T8 ress
25118 003 £0.03 -0.30 030 015 Pass 40.00 o021 .70 0,70 016 Pass
501.19 003 005 0,30 0.30 0,15 Pasa a1.00 017 070 07 016 Pass
1,000.00 000 0.00 030 0.30 015 Pas 42.00 0.1z 070 .70 01
. X R . 18 Pass
1,605.26 0,02 0o -0.30 030 .15 Pass 43,00 010 0,70 070 017 Pans
3,981.07 0.00 .00 -2.30 0.30 018 Pass #4.00 005 070 a7 \
7,942.28 0.04 004 .30 0.0 015 Pass A5.00 0.00 70 a7 ?.:: ::
15,848,893 .06 008 042 .32 015 Pass 46,00 01 -0.70 .7 .16 Pags
10,962.62 .35 435 .81 041 015 Pass 47.00 .05 0.0 070 0.16 Pass
— i of meunrement revults— 4800 0.04 0,70 070 016  Pass
48,00 D04 070 070 0.8 Pass
54.00 .05 070 070 0.18 Pans
58.00 007 070 070 0.16 Pasy
64,00 007 0.7 an 016 Pass
8,00 .07 a7 070 0.6 Pass
T400 <0.08 070 070 016 Pass
7a.00 0.08 01 0 016 Pass
84.00 .07 a7 o7 0.8 Pass
83.00 007 a7 070 016 Pass
.00 .07 am 070 018 Pass
89.00 001 &.70 070 015 Pass
104.00 0 470 070 045 Pass
108,00 0.00 470 070 015 Pass
114,00 0.00 470 ot 045 Pass
119,00 Eilie] 070 oo 0,18 Pase
124,00 0.0t 470 070 0.18 Pass
120,00 001 270 070 RE] Pass
134.00 -0.01 am 0.70 0.95 Pass
136,00 001 470 0.70 0.15 Pass
137.00 -0.01 70 0.70 018 Pass
138.00 001 070 0z 0.18 Pass
128,00 <002 <070 ofn 0.15 Pess
= Enal of mensurement resulis—
LARSON DAVIS - A POB DIVISION AR LARSON DAVIS — A OB DIVISION
e r
L W 0N o SLARSON DAVIS 1 Ve o ©LARSON DAVI
Provo, LT 84601, Ulkited States = & s PO BABION Trave, UT 84601 . United Snres - “ D s
TlahRA-0001 T T 216 £44.0001 St pfemtinfiotptivine
AT T PFuge 3ol & DO 84 Kirwc¥ ML T Page4al & iR 47 R 07

wnanslupuny wenanslamuny



Cartificata Numbar 2023003651
Peak Rise Time

ook s Sme performad socording i [EC BO851:2001 8.4.4 md ANSI 51411963 (R200E) B.4.4

Expiunded
Amgphieade [di]  Duratien {pa) Test Result [dB]  Lower Bmit (48] Upper Toit jdB] icertaiody (4] Besult
137,45 40 Negalive Pulss 135.28 133.80 135,80 0.15 Pass
Positiva Pulss 135.25 133,80 135.80 0.13 Pass
30 Negative Pulse 134,32 133.80 136.80 0.15 Pasn
Posdlive Pulse 134,32 1380 136.80 015 Pase
— End of measarensent vesubts—
Positive Pulse Crest Factor
200 s puise tests at 2.0, 12.0, 22.0, 32.0 dB below Overioad Limit
Crest Factor measured accondng o 1EC §0851:2001 §.4.2 and ANSI 51 41083 (R2008) 4.2

Aspiltuide (47 Crest Factar Tead Ressolt |5 Tty 415 Espuniled Unerrtality 415 Risaill

136.85 3 oVLD +0,50 0151 Pass

5 oD £1.00 0463 Pass

10 oo 150 0154 Pass

126,85 a 12 +0.50 0.15% Pass

6 4n +1.00 0163 Pusy

10 avLo +1.50 0154 Pass

116.85 3 013 +0.50 0153 Pass

5 013 +1.00 015% Pass

0 020 1150 0153 Pozz

106.85 3 .13 £0.50 0151 Pass

5 012 +1.00 0461 Pass

o oo +1.50 [RESS Pass

— End of meamremenf resilti—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Facior measurod According fo 10 G065 1:2001 4.2 and ANS! 14,1053 (R2006) 8.4.2

Amplitnde (48} Crest Factor Test Result [d] Lbmits (i8] Espanded Uneertsinty [d5] Fesult

136.85 3 oo +0.50 0451 Pass

5 ovLD £1.00 0151 Pasg

10 ovie £1.50 015% Pasa

126.85 3 Rt ] £ 050 045 Paas

5 0,10 £1.00 0.95% Pass

10 VLD £1.50 0152 Pass

110,85 3 -0.13 =050 0152 Pass

§ <011 +1.00 0152 Pasz

10 -0.35 +1,50 nis: Pass

106,85 3 012 £0.50 0163 Pass

b 011 +1.00 0181 Pass

10 (1] +1.50 0151 Pass

= End af measurement rosulis—

LARKON DAVIS = A TCH DIVISION
k] Wise B20 Narth
Prrove, UT 84600, United Stases

LARSON DAVIS

Tlh-ps4-0001
LTI T Page'S of # T A48 Y 01
:
enanslumugy
Carfificate Numbar 2023003851
1/3-Octave Self-Generated Nolse
= om
g s !
£ -l ]
2
E . |
i '
..
5 - s
Froquensy (H]
The SLM ts st 10 low mange.
Praqaeney [Hi] Test Rewuit [dB] Upper limit [47] Rewlt
830 nm 24.80 Pass
800 2080 24.00 Pagg
10,00 19,18 2350 Pass
1250 18.13 23,00 Pass
18.00 16.66 2280 Fass
20,00 16.4T 22.40 Pass
25.00 15.54 2230 Pass
3160 14.58 2150 Pass
40.00 1394 2020 Pags
50,00 12.53 18.80 Puass
E3.00 1205 17560 Pass
Bo.00 11.24 18.60 Pass
100.00 10.61 1590 Pags
125.00 0.0 1870 Pass
160,00 2.34 1550 Pass
200,00 am 1520 Pass
250,00 852 15320 Pass
315,00 BT 1520 Pass
400,00 861 1570 Pass
500,00 880 16,00 Pass
A30.00 .26 1668 Pass
B00.00 aTe 17340 Pass
£.000.00 1040 1810 Pass
1,250,00 1115 18.00 Pass
1,600.00 11.84 19.80 Pass
2,000,00 1276 20.80 Pass
2,500,00 13.68 21 Pass
3,160.00 14,64 2260 Pass
4,000.00 15,55 2350 Pass
5,000.00 1647 2450 Pass
£,300,00 1TAT 2550 Pass
B,000.00 1844 26.50 Pass
10,000.00 10.:44 740 Pass
12,500.00 2045 28,50 Pass
16,000.00 2142 28.50 Pass
20,000.00 24 3040 Pass

= Endl o tiveasisrennt resnbie-

LARSCN DAVIS—A PCB IHVISION
681 West B20 Noth

Provo, UT R4601, United States
Tl6-6E4-0001

®LARSON DAVIS

TN T e €

IR-TIITINAO 1T

tenaslumunu

Cartificate Number 2023003651

Gain

[amiy messined gccordng i EC 4107232073 17.3 and 174 and ANSE 61.4-2014 Pt 3 17.3 and 17,4

Menaurement

0 dBE Gain

0 di Galn, Linzarity
DBA Low Range
OBA Nonnal Rangs

Tost Rewult [d1]  Lower ekt |08} Upper lmif (475
a3a4 93,80 8410
41.14 40,30 4nT
94,00 4390 9410
94,00 93.20 54,80

— End of mezssrenent rsulis—

Broadband Noise Floor

Gof-gurmrated noise messuned scoonding 1o IEC S1E7T2-3.2073 1.2 and ANSI 51.4-2014 Part 3: 1.2

A-weight Noise Floor
Cwsight Noise Floor
Z-waight Noisa Floor

Manayred ming 113-Cctavs fikars
Mensmrement

10 Hz Signal
THD
THO+N

Test Resaibi [AB] Upper liit (45|
m 36,00
702 35.00
14 39.00

= Enil of menairement poalie—

Total Harmenic Distortion
Test Resule [dB| Larwer Lot A8 Upper Limit [di)
135,84 13505 136,65
£7.26 50,00
5327 -B6.00

~ End of mensurensent results—

Expinded el
Uneertainey [d0]
015 Pasg
nae Pase
05 Pass
046 Pasy
Heault
Pasy
Pass
P
Esganded
Uncertabuty [dB] g
015 Pass
ooty Pase
0018 Pass

LARSON DAVIS — A PCB DIVISTON
1601 West K30 Norh

Prova, UT B460 1. United States
TE-EH4-0001

20

T IS

Page bl h

Certificats Number 23003851

~ End af Repori=

®LARSON DAVIS

Dl A4 s €

enanslamunu

LARSON DAVIE - A PCB DIVISION
1681 Wt 820 Noeth
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T L8400

ITHSITI RN

“‘5'““"_

®LARSON DAVIS

0L BT Ry

wenanslamuny



Calibration Certificate

Cartificate Number 2023003678

Customer:

United Analyst and Engineering Comvaltant Co Lid
Mo 41 Sof Udsnaik 41, Sakhimvil Road,
Bangehnk, Mhra Khanong,

Bangkok, 10260, Thatland

Model Number  LxT1 Procedure Nembar 00001, 8384

Serlal Mumbar 0007312 Technician Jucab Cannon
Tast Aesuits Pass Calibration Date 24 Mar 2023
Calbration Due
Initiai Condition A= Manulactured Temperaturs S € $025°C
Deseription SoundTrack LxT Class 1 Humidity 483 WRH +2.0%RH
Class 1 Sound Level Metsr Static Pressure BET1 kPa +0.13KkPa
Firmware Ravision: 2,404
Evaluation Method Tosted with: Data roported in dB re 20 pPa.

Larson Davis CAL200, SN 90TR
PCR ATTROZ, BN 345618

Larson Davis PRMLIT 1. SN 077647
Larson Davis CAL281, SN 0108

G and Ihe Toliowing
Caliration Cenificate from procedurs D001 8378

wihen goimbined wilth

|EC 60651:2001 Type 1
IEC BOB04:2000 Type 1
VEC 512622002

TEC 612602001 Closs 1
VEC B1672:2013 Class 1

ANSI 51.8-2014 Class 1
ANSI 51,4 [R2008) Type 1
ANSI 51,11 (RN Class |
ANSI 51,25 (R2007)

ANS| 51,45 (R2007) Type |

1o ] rwedy . atatind I M raferanced procaduns
{(urloss othenwise noted]. i has boen callbroted uni traceatie (o the = Systein of Units {31)
uough ma Kational instute of Sandarrs and (NAST), or other insstules, o meels e
enquiraments of ISOWEC 170262017
with 8 1 I the . scape of

Tha cuuslity sysharm Is raglalwed to 150 8001 2015

Thes cafitration in  direct comparison of S unit under st o the it mbsence smedands wnd did nat invabve any samging gl i
complate. Noaliowance han beee made for e inslabiilty of the lest devies due to une: Uns, olo. Such allowances would be mado by

e customar as noeded.

T putes iy the 50 Guide g o | n UM A
ovarags factor of mpproodmataly @ wignsa (+=2) han bosn applied to the standard uncertainty i expre e saponded uncesinty of
mpproximistoly B5% configence fovel

This report may nal b excapt in ull, unless for the publizaticn af en spproved sbstret s citainat in wiling

Sroem e orpanization |asuirg this repar.

Correction data Irom Larsan Davis LT Marwal for LuTa
208, 2010210

Ll IPTLOT R O Firrrowisis Viarsian

For 1/4* microphones, the Lisrson Davis ADPO24 14* 1o 112 adaplor is used witl the calibestors and the Larson Davis ADPG43 104" o

R Ao SLARSON DAVIS

T6HT West 820 North
TSI Page 1 of 3 TR R

Prinva; UT 54601, Uinited Stntes
Th-ARa-0001

enanslumugy

Cavtificale Nisnbar 2023003675

Seif-generated Noise

Messured acoondng 1o 1EC 61672-5:2013 11.1 and ANS! 51.4-3014 Part 3-11.1
Memimrement “Tewd Repmult [l

Arwighited 4051

— Enil of mensitemvat roili—

— Kl af Repurs—

BmERH _

LARSON DAVIS — & PCB DIVISION

Prv, T A, oS ©LARSON DAVIS

TI6-684-0001 A PCR DIVIGAON

IR AIATIEI DO KA oy
wnaslumugy

Crriificats Nuvnber 2023003078
162" adaptin i uned with he presmysfier.

Cibratan Chack Froquency: 1000 Hz, Refarenne found Frassim Lavel: 114 dB re 20 yFa

Pariodic lests n with

fram IEC 6Y672-3:2013 / ANSUASA 51 4-2014Partd.

Pattam spproval for EC 8167212013 | ANSUASA 51.4-20147art 1 compbated by 7
(PTE) on 2007-10:08 refarence numiber FTE-1 724034218,

Thir soursd lievel metar submitiod for iesting succesafufly completed the peradic tests of [EC §1672.3:2011 | ANSIASA §1,4-2014Par|
1, for the condson o he tests e evidence was pubiichy avaitabia, from an independant
teating organizedon responaible for approving the meoulis of pater-ovakintan sests perlormind n accomdance win EC G1672-22013/
ARSUASA 51.4-2014/Fast 3, o domonstsats ihat the model of sound level mosar fuly confonmes to the dass 1 specificaons in [EC
BYE72-1-2013 | ANSUASA 51.4-2014/Fan 1| Me sound kivil metar submitsad for @sting conforms o the dess 1apectlications in IEC
BIET21:201D | ANSUASA 51.4-2014Far 1

Stundards Used
Description CalDate  Cal Due Cal Standard
Lamnpn Davis CALZG | Residual Torensny Calibrator A0I-00-00  JI0XF-LRLAN 250
e Seientific 2626-11 Temperatun: Probe 2071-08-25  2023-05-2% DT
Larson Davis CALNH Acoustic Calibrnor 2030721 -T2 T
Lamsun Davis Modef 831 2023-02-32  2004-02-22 TR
PCH FTTALY 12 inch Prepolarized Prosure Micropbose 20230808 2004-0006 HITIRS
SRS DSI60 L Law Distortion Generos 20120329 2003.00-29 HITa35
Lamon Dvls 127 Pesamplifier fir Misdol 530 Type | P0AT-00-10  FOEF-0NLZH PCHOOMITRS
Acoustic Calibration
Maasurod according 1o IEC B1672-3:2013 10 and ANSI 51.4-2014 Part 3 10
k o Fapamibed
Test Resuli Luwer Linibi Y Limis Rewalt
Measurement (L1} laBy pper (L) o ty [l
1000 Hx nam 113.80 114,20 nie P
Loaded Circuit Sensitivity
Test Result. Lvwver bmit Upper Limit Expanded
e Wt Vits) Bt Vit MR VIR Userridypan ol
1000 Hx -49.85 -52.44 =8.33 o4 Pass

— Endl of mynsurement resnliv—

Acoustic Signal Tests, C-weighting

Meguured secording la IEC §1872-3:2013 12 and ANSI 81,4-2014 Part 3 12 wsing a compansan couplar with Unit Undar Test
{UUT}y and raferance SLM using slow time-weightad sound ksvel for compliance o IEC B1872-1:2013 5.5 ANSI 51.4-2014 Part
T84

FExpanded

Fregmency (1] Teat Bl Jells] Expeeeted [d]  Lower Eimid [dit] | Upger Linbt (48] Uneértainty |3B] L

125 0.0 ~0.20 120 050 023 Pass

1005 0.4 0.00 070 ] 0.3 Pass

BOBO ATz -1.00 450 150 042 Pass

~ Emd of mesuaroment resmbie—

LARSON DAVIS - A PCB DY ISION @
1621 West 820 North
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Calibration Certificate

Cavtificate Numbar 2023003652

Customer:

Uniied Amalyst and Emgineering Comebtant Co Lid
Mo B1 Sal Udonsuh 41, Sublmmyil Hisid,
Hampehak, Phes Khanang,

Rangkok, 10240, Thailend

Model Number  LxT1 Procedure Nomber  DOD0 B37TE

Sarial Number 0007312 Tachnician dagab Cannon
Tost Ruspits Pass Callbration Oate 23 Mar 2023
Calibration Die
nivinl Condition  As Manisiachured Temperature 362 ¢ +025°C
Description SoundTrack LT Claas 1 Hurmidity 485 %RH 2.0 %RH
Cimas 1 Sound Level Matar Siatic Pressure BB08 kPs  +0.13%Pa

Firmware Revision: 2404

Evaluation Muthod Tasted slectrically using Larson Davis PRMLAT 1 S/N 077847 and a 12.0 pF capacitor to simulate
microphona capacitance. Data reported in dB re 20 |Pa assuming & microphone sansitivity of 50,0
mviFaE.

Compilance Standards Campliant to Manufaciurer Specifications and the following standards when combinad with.

Calibration Certificate fram procedune DO001.8384-

|EC BOBS1-2001 Type 1
IEC BOBO4:2000 Type 1
|EC 69252-2002

|EC 646722013 Class 1
|EC 61260:2001 Class 1

ANS| 5142014 Glatss 1
ANSI 51,4 (R200) Type 1
ANSI §1.25 (R2007

ANSI S1.43 (R2007) Type 1
ANBI 51,11 (R200) Class 1

Tty i corfifies Sl b rsdnment dessibed obove meits ar exoendi sl specificalion s aisted in me ralaenesd poeedurs
lunleses oth ey 18 fush be g slandatds the Syaterm of Uinita (25}
through thi: Natiarat instituie of Stentands o Technology (NIST), or affver national messursmen insstuies, and meets fhe
requirsmenis of ESOVES 17025:2017. Test points marked with a § in the uncertaintes column do not fall within this labarotony's
weape of aceroditation.

The qualiy system is mgistorad o 150 90012018,

Thiis cafibratan in @ direct compatison of ihe unit undar st to iha insd refsrerce standards snd dd not ireolve any-=ampling pisas o
camplese. Mo aliowonce hos been made for e nntsblity of he (est devics due i e, Bme. ete. Such sliowsnces would e made by
e Cumamar s Aeeded,

with the IS0 Guide 1o the Exgression of Uncertainty in Meascrament {GUM). A
caverage factor of approsimarely 2 sigma {k=2] has baen applied o the standard uncartairty o expross the axpanded uncertainty at
apphadimately 85% confidence level.

This repan miay rat be regraduced, sxoapt m full, Lniess parmession for tha poblication af an approved smimet & oliained N witing
fram the pegunEatian suing this repart.

Comection data from Larson Davis LT Masnis! lor LT &
40,5 20100810

Lal, 770,01 Rey O HmET Vornisn

Catbeation Check Frequancy: 1000 Hz Reference Sound Prassire Levet: 114 4B re 20 uPa

LARSON DAVIS - & FCE DIVISION
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Dreneriptian

Hart Scientific 2626-F Tenaperaturs Probe
SRS L3600 Ulens Lew Distarisan Genentiar

Cartificats Number 2023003552

Stamdardy Ued
Cal Date  Cal Dow Cul Standard
210025 10210525 TN
MNI-08-4 M- T

LARSON DIAVES = A PUE DIVISION
LEHE West 520 North
Prova, UT £4601, United Sestes

©LARSON DAVIS

B0 A s pivinion
BRI A e —
'
enanslumugy
Cartificate Number 2023003552
A-weighted Broadband Log Linearity: 8,000,00 Hz
AL
"
LT 1
- L1
E. el R‘ 3 - L] = [l -]
g an = = = w -
a
L1}
N
nn
£
w0 ane i mn o ann 1203 1
Lavel Injected (o8
Brnadband level Inieanty performod sccording 10 1EC G1672-3:2013 16 mnd ANSTS1,4-2014 Part 3: 16 for compliance ta EC $A72-1:2013
.0, [EC 08042000 6.2, [EC 512522008 1, ANSI 511 (R2005) 6.4, ANSI 81.4-2014 Part 1 56, ANSI 51.43 (R0 82
Raevel ] Errar |dB| Lavwer linsit |dB)  Upper lmic [dB] Un.mln sy Beault
37.00 .61 o470 oo o6 Pass.
30.00 0.54 070 o7e o Pasy
29.00 040 0T oo 016 Poss
40,00 .33 Bl o.7e 016 Pags
41.00 0zF 0.70 L] ni1e Pass
ALDD b.22 =070 orn 016 Pags
4300 R} =070 oro o7 Pass
44.00 018 <00 oo Qa7 Prss
45.00 010 =070 o7 o6 Pass
4800 o.ro (8 1] Puss
4700 070 016 Pass
48.00 070 0.6 Pass
49.00 o;7o wie Pass
54.00 oo [+R}] Pass
53.00 0.7 016 Pass
.00 0w 016 Pass
Ba00 o070 016 Pass
74.00 0.70 0,16 Pas
70.00 070 (8] Pass
BADO (i) 0.6 Pass
80,00 070 0.16 Pass
84.00 .o o8 Pass
88,00 070 %] Paes
A04.00 nra 015 Pass
108,00 .70 015 Paas
11400 070 [ 41 Fass
119.00 [ 15 Pass
124,00 0.70 016 Paiss
129.00 .79 [+5E] Pass
134.00 o o6 Pass
138.00 1] n1s Pass
137,00 k(] 015 Puss
138.00 070 1] Pass
138,00 070 015 Paas
140,00 oro o188 Pass

LARSON DAVIS—ATCH DIVISION
L) West H20 Marily

Provs, LT #4401, United Srates

T lh-hEa00 |
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Certificate Number 2023003652
Z-weight Filter Response
0 an
s
0e “w
i b e EE-3
g o 3
T e — W —— L
i ,
oo - ] o) g
de =
ax &
a0 il
1 L] we Al 000 a0
Frequency [Hz]
— P W i e Lo LiNA e L poe Limi |
Eletiricat sgnad fos2 of fraguency weighting perigmmed sccording to IEC 81672-3:-2073 13 and ANSE 81.4-2014 Pwt 3 13 for
1EC §172-1: 213 5.5 IEC BIBS12001 6.1 and S22 IEC BUM04-2000 5 ANSE 8141063 (RUX006) 5.1 and 8.2.1, ANSES1.4-2014 Part 1, 55
¥ Luwer Upper Eopuded | o
Frequency || Tont Wewdt [0} Dieviativn | 48] it i) Ukt 0B ity (4]
83 044 A4 -Ln 033 015 Paus
63.10 -0.03 .03 030 030 095 Pass
12589 0.0 0.03 0,30 0,30 0.45 Pass
8118 -0.04 004 -0a0 3o 16 Pass
50116 <001 -0.01 030 .30 015 Fass
1,000.00 0.00 a0 030 030 0.15 Fass
1,995.26 003 003 -0.30 0.30 018 Pass
3,981.07 -0.01 .01 030 0,30 015 Pass
7.843.28 0.04 0,04 030 0.30 0485 Pass
15,4488 008 008 042 032 015 Parss
18.952.62 037 037 081 0.41 015 Pass
— Enil of messurenent resalts—
LARSON DAVIS — A PCB DIVISION '
1] West B20 Narih £
Prove, LIT 84601, United States *;E!’a g%_! Lﬁﬂsn" Dﬁl‘ﬂ"s
T e-t-0001 p -l ' Ch DMIRION
IR TR Page 3ol 8 Y001 7 Wi 1
lai
Carfificate Numbar 2023003652
Peak Rise Time
Poak nas thre perfurmad acconding 10 iEG_HBﬂ 2007 4,4 and ARSI 51,4 {683 (RI00E) B.4.4
Theration [} ’ ! Timit e
Amplilude (4] Test Remult (dB)]  Lower st [d8l)  Upper limit jdi) r y 140
13785 40 Nogaitve Pulse 13473 133,30 13s3e 045 Fass
Posdive Pulsa 134,72 133,28 135.28 0.15 Paus
30 Negetiye Pulse 15378 14330 13530 0.15 Pass
Fosilive Pulse 133,78 133,28 135.28 0.5 Pass
= End of mensurement results-—
Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
(et Factor measisneit according o IEC 606512001 54,2 and ANS! 51.4.1983 {R2006) 4.2

Aungilgite (0] Crest Factor Test Reault [ Limits 5] Expuniled Uneertainty (45
13686 a oVLD £0.50 0.15%

] ovip £1.00 0154

10 oD =150 015¢

126,85 3 a2 £050 015¢

& .07 +1.00 L2133
10 ovLD 180 [BEE
11685 3 418 +050 0154

5 .05 2100 LALE:

10 0.24 150 a1sg

10685 3 .18 2050 015

8 0.08 £1.00 016%

10 -0.30 t150 (R3]

~ End of meysurement relis—
Negative Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crmet Factor 942 et ANS! 51.4-1683 (RI006) 8.4.2

Amplitade [#H] Crest Factar Test Result [4B[ Lirits fif] Expanited Uncertainty (8]
136.85 3 ovLD +0.80 0164

§ oo £ 1,00 015%

10 ovLD £1.50 0154

126,85 3 01 £0.50 LRLES

5 0,08 £ 1,00 063

10 ovLD 2150 0AET

118,858 3 090 +0.50 L5y

5 -0.06 +1,00 015

0 033 1,50 DABE

10685 3 0,18 +0.50 045%

5 -0 £1,00 D63

10 028 +1.80 06

= Emil af measirement resulis—

LARSON DAVIS — A PCH DIVISION
16K Went 520 Nen

Provv, LT 84601, United States
Tht84-0001
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Certificate Number 2023003852

Gain

Galh meanured acsording io (EC 61672-3:2013 17.3 and 174 and ANS| §1.4-2014 Pad 3. 17,3 and 174

Mengrement

0 d8 Gain

0 48 Gain, Linnasity
OBA Low Rangs
OBA Normal Rengs

Wont Rusude |dB)  Lower lmde [dB]  Upper Wkt [dB)

8392 8386 04,06
4198 A0.26 A41.66
waar 4386 94,06
[<%-3 23,20 84,60

— End of meusuresment resshis—

Broadband Noise Floor

Salf-panaramd naise measured according fo IEC BIGTR-12013 11.2 and ANSI 51.4-2014 Part 3: 1.2

Messremsent

Aowpight Noise Floar
C-wiight Noise Floor
Zwsight Noise Fioor

Meanured iming 1/3-Octava fllam
Meaturement

10 He Sigral
THO
THEHN

Test Result [di] Uppeor Rumbt [dR]
26.06 600
26.56 35.00
3228 3800

— Emil af misasuresnent resulis—

Total Harmonic Distortion

Toat Weswbt (0B8] Lower Cimit (48] Upper L (1Y)

136356 135.08 136,66
64,53 -58.00
61,30 58,00

— End of measurvment resulis—

Expanded

Uneertalney 4B
[ RE.] Pasa
PR L] Pesn
(&1 Pass
016 Pass
el
Pasy
Pasa
Pass
Expanded
Uncertainty |dB] i
015 Pass
001 Pass
001 Pass

LARSON DAVIS = A PCR DIVISION
1681 West B20 Norih

Brove, UT B4601, United Staves
TE-fHA-(00]

TN

Page ool #

Cartificate Numbor 2023003852

~ Enl of Report—

®LARSON DAVIS

] ST B (7

enanslumugy

LARSON DAVIS = A PCB DIVISION
1685 Weal 820 Newih

Prown, UT Rdél1], United Sentes
Tl-aE4-000]

ST 0T 1T

!‘kmulr:_

Page ol
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Measured Lavel [48]

Thee SLM s set bo low range,

Frequency [Ike)

Certificatn Number 2023003652

1/3-Octave Self-Generated Noise

Test Result {41]
18.36
18.06
1732
16,60
1547
14.87
131z
12.38
1.67
10.85
10.08

a4
aT3
B30
783
7.53
TAY
T4
.80
an
(1]
LR
005
1014
1A
1258
1348
14.42
1539
1638
1734
18:33
19.35
2035
2134
235

Frequency [He)

Uipper it (48]
2460
24.00
23.50
23.00
2290
20
23
21.50
20.20
18.80
1750
16.680
1580
1570
15.50
1620
1520
1520
1570
18.00
16.60
1730
10
18.00
19.50
20.80
2.7
260
2350
24.50
2860
26.60
740
28.50
2850
.40

- Wil of tewirmend rovilie—

0D "t

Fass

it

23
£

FEREFEREqIase

P
%

LARSON DAVES = A PCH DIVISION
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List of Instrument Certificates for Environmental Quality Analysis

association (thailand-japan

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 Technology Promotion 23MM113 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 Technology Promotion 23MM112 26 Apr 23 25 Apr 24
Association (Thailand-Japan)
4 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
5 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 23TM726 26 Apr 23 25 Apr 24
BACTERIA Association (Thailand-Japan)
6  |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
7  |Kjeltec Distillation Unit TOTAL KJELDAHL FOSS Kjeltec 8100 / 91889052 FOSS South East Asia 8411 29 May 23 28 May 24
NITROGEN
8 |pH Meter pH Horiba LAQUA-PH210 / HAOE0009 technology promotion 23CH420 29 Mar 23 28 Mar 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




iy
EACRAT o Foe ERARATI W 508
= - o - "
Calibration Certificate Calibration Report
Certificate No.: 2303074-001-01 Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CD.,LTD. Equipment: Eisctronic Baante Manufacturer:  METTLER TOLEDD
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Madel: ABI04-S/FACT Reslution:  0.0001 g
B hack, P kok 10260 Serial No.: 1129361010 ID No.: UAEWAS.002/2552
Capacityr 210 g
Pagelat3 Date of Calibration: 26 ey 2003 Page 20f 3
il Conditi Aitsant 237 £ 01 C  Relsverumdty: 81 22 %
Ei i t Balance Place of Calibration: Room 108 Balence Room, UNTTED ANALYST AND ENGINEERING CONSULTANT COLTD.
Condition of Equipment: Good Condton
Manufacturer: METTLER TOLEDO
1. Cabration Mathod: NF1 Method 'W-HA-001 In-#ousso Method based on UKAS Lab 14 : 201%
M . 2. Rieference Stardrts:
el ABIDGBIEACE Reference Standard ~ Model  SerialNo.  CallbratedBy CertificateNo,  DueDate
Standard Weight Class E2 1myg ts 200y BS05567572 TS MZ3040535 B Apdl 2024
Serial No.: 1129361010 Instrument Mode| Serial No,  Calibrated By Certificate No, Due Date
Therma-Hygra Meter S08HL NFLBTH 018/23 Quadity Reborn QR23-048L 21 February 2024
1D No.: UAE.WAS.002/2552 AR A T I ST
4, Thes certificate was certified only for the instrument we caibraced.
Order No.: 2303074 . This resu of calibration was found accurste &s shown on date and place of calibration anby.
Calibration Results:
. 1. Repeatability of Reading:
Operation No.: 2303074-001
Nomins Velue (g ) Standzed Devistion of Reailing {o)
Date of Receipt: 26 May 2023 100 0.000048
200 0.000048
Date of Calibration: 26 May 2023 2. Off-Center Error:

A mmass of 100 g was placed and moved to varicus position on pan.

- The balarce rasding obtained is given in the bl
e i sione Rty _ -.Q g’ T
Sclentist ( M= I @ o)
Vica , oL y Services & o B
Date of Issua: 29 May 1023 Responsible for the Technical Management Team i bl .
b iy ae e ot icacdend 1 £y 3 4 5 6 (Madmum Offerance)
This Certificate is ssuad in accordance with the conditans of acoreditation granted by the Thai Laboratory Accreditation Scheme gyl g sleealt e ale a ¥lea { 8}
which has sssessed the measurement capability of the laboratory and Its traceability to recognized national standards snd to the
units af measurement realized at the commespanding national standards [aboratory, This certificate may not be reprodused other | on.0a56 | eoo9s5 | 900908 | seovys | doowd | 90997 0.0003

than in full except with the prior written appeaval of the Natianal Food Tretitute,
F-C5-009 Revision: 01 Date: 20-04-65

F-C5-4012 Revision: 01 Date: 20-04-65

kAo TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)

CALIBRATION 0081 CORPORATE SERVICES $: EQUIPAENT CALIBRATION AND TESTI?

PATTANAKARN ROAD S0 18, SUANLUANG, SUARLLANG RANGEOK 102

Calibration Report A
Cert.No.: 23MM113
Certificate N 2203074-001-01 FRRES S
a.: . . .
TR I Certificate of Calibration
Model:  ABR04-SFACT Resalution:  0.0001 ¢ ;
) Equipment : Electronic Balance
Serial No. 1129361010 I0 Mo LAEWAS 002/2552
Caprcyt 240 @ Manufacturer : Maottler Toledo
Date of Calibration: 25 My 7021 Pagedofd
Calibration Results: ~ (Continued) Modet k205
Calibration Range:  0-200 g
Serial No. : G210685.
Calibration Adjustment:  Internal Calibration a4
3, Departure from Nominal Value: ID No. : UAE WAD 01012565
Worminal Vahie Starctard Valuin mwerage Reading Corrsction Uncertainty Coverage Factar Submitted by United Analyst and Engineering Consulant Co. Lid
(g} (g { 3 ) Loy TR * 3 Sol Udomsuk 41, Sukhumvit Road,
unigad 000000 0.0000 0.0000 0.000088 2m :“5;2:'(' Phakhanong,
201 00160 00100 0.0000 0000088 00 o L
cos 0.05000 050 1.0000 000088 20 .
Location ; Balance Room
01 010001 (] 00001 D.O0008R 200
82 0.20001 0,195 00001 0.000088 20 Received order : 26 April 2023
05 050003 05000 10,0000 CODO0HA 200 Calibration Date : 26 April 2023
1 00000 L0000 10,0000 0.000088 200 Ambient Temperature : 15°Cto40
2 200002 2.0000 1.0000 0000083 200 Relative Humidity : 30 % to 90 %
5 500002 5.0000 1.0000 0.000090 200 "
Calibrated by : Man Pattanapongpaiboon
19 10.00001 5.999 00001 0.000031 200
mn 000003 20,0000 16000 000055 200
Approved by ;
= 50,00003 43,9999 10001 00011 200 — —
™ 7000006 69,9999 10002 000013 200 { ) Pomthippa Tameyakul
100 100.00005 .5595 1,002 L.o0016 200 () Males Butkruea
150 150.0000% 145505 0.0002 000021 100 (") Suwit Imjal
200 20000018 195 ool 00004 000028 100
Issue Date : 2 May 2023
The fepoed uncertainty of measurement was based on & standard uncertairty multiplied by a _ - - The U + for 4 - PR #. N
levnl of confidence of approximacsly 95 %. e are lora P ol uppr v 955
oo B p— X

F-{S-012 Rewision: 01 Date: 20-04-65




Equipment : Electrenic Balance Cert.No.: 23MM113
Condition As-Received :  Usad ltem Page: 2 of 3
Reference : 2304-04500C-2

Procedure used :-
Calibration were conducted using in-houss calibration procedure CP-0B01 according to direct
measurament method against standard weight.

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

2. This certificate is valid only to the item callbrated on date and place of callbration,
3. This result of calibration was made on requested at the point spacified by customer
4. This certificate |s nat certified for any commerclal fransaction

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

Result of calibration | ) Without Adjustment  ( * ) After Adj by Internal C;
Range capacity - 0 g o 81 g Resolution 000001 q
81 g © 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Welght Reading Caorrection Uncartainty Factor
(o) (g) (a) (£mg) (k)
en 79.99992 +0.00008 0.15 2.00
200 199.9995 +1.0005 029 204
After Adjustmeant :
1. Betermination of the standard deviation of weighing machine {n=10})
Applied Weight Standard Deviation
ta) of Reading (g }
B0 0.000007
200 0.00004

o
'E OLOGY PROMOTION ASSOCIATION I THAILAND-JAPAN) ﬁm
CORPORATE SERVIC QAT BRATION AND ING SERVICES %2

WS- T P
CALIWATION Dit8

Cort.No.: 23MM112

Page.: 1el3
Certificate of Calibration
Equipment : Electroni: Balance
Manufacturer ; Mettler Toledo
Model : KER205
Serial No, CoO807 1872
10 No. : UAEWAD 01212563
Submitted by : United Analyst and Enginearing Consulant Co. Ltd

3 Sol Udomsuk 41, Sukhurmvil Road,
Bangchak, Phakhanong,
Bangkok 10260

Location © Balanca Room

Recelved order : 26 April 2023

Calibration Date : 28 April 2023

Ambient Temperature : 15 Ciod0’c

Relative Humidity : 30 % 1o 90 %

Calibrated by : Man Pattanapongpaiboon
Approved by : ]

{ ) Pomnthippa Tameyakul
[ ) Malea Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

wnms‘l:imuqu

A AAmae—ad

!\
Equipment : Electronic Balance Cert.No.; Z3MM113
Condition As-Received :  Used lem Page: 3 of 3
Reference : 2304-04580C-2
Result of calibration T 0

2, Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading emor obtalined is given In the table Froal
Maximum difference betweon

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(g} tg) (g) (g) (a) ta)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal valus
Balance Measurement Coverage
Applied Welght Reading Correction  Uncertainty Factor

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

Unload 0.00000 0.00000 0014 21

0.05 0.04589 +0.00001 0.015 209

o 0.08998 +0,00001 0.5 207

1 1.00000 0.00000 ooms 2.04

6 5.00000 0.00000 0.026 2.00

20 20.00002 1.00002 0.045 2.00

50 50.00002 -0.00002 0.080 2.00

BO 8000002 -0.00002 015 200

100 100.0000 0.0000 017 2,00

150 150.0000 0.0000 o.29 200

200 199.9920 +0.0001 029 200

The reporied uncedainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k , providing a level of confidence of approximately 95 %
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Equipment : Electronic Balance Cert.No.: 23MM112
Condition As-Recelved :  Usad Hem Page: 2 of 3
Reference : 2304-04590C-1
Procedure used :-

Calibration were conducted using in-house calibration pracedun: CP-DBO1 according to diract
measurament method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-
Instrumants Madel Sarial No. IDNe.  Test report No. Due date
1) Standard Welght Set (E2) 15884 24053 TFORCOOT MM-0010-22 20 Jan 2024
2. This certificate is valid only 1o the item callbrated on date and place of calibration
3. This resull of calibration was made on requisted at the point specified by customer.
4. This certificate is not certified for any commercial transaction
5, This cerfification s traceable to the Intemational Syslem of Unit,

Result of calibration | ) Without (") Aler Adj by Internal Call
Range capacity : 0 g to 81 g Resclutlon 0.00001 "]
Bl g to 220 g Resolution 0.0001 g
Before Adjustment :
Ealance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
tg) tg) ta} (tmg) (k)
-] B0.00005 -0.00005 0.15 2,00
200 199.9999 +0.0001 0.28 200
After Adjustment ;
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
() of Reading (g )
) 0000007
200 0.00000
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Equipment : Electranic Balance Cert.No.: 23MM112
Condition As-Recelved :  Used ltam Page: 3of 3
Referonce : 2304-04590C-1 =

Result of calibration ) 3

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.

The weighing machine reading error obtained is given in the table Fan EmE s
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-canter and central loading
(gl (g) (g} (a) (g) tg)
-0.0001 -0.0001 0.0000 -0.0001 =0.0001 0.0001
3. Doparture from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) {a) (zmg}) (k)
Unioad 000000 0.00000 0.014 213
0.05 0.05001 -0.00001 0.5 208
0.1 0.10001 -0.00001 0.015 2,09
1 1.00001 -0.00001 0.018 2.04
-] 5.00003 -0.00003 0.026 2.00
20 2000008 -0.00006 0.045 200
50 50.00006 -0.00006 0.080 2.00
&0 BO.O0O04 -0.00004 0.15 200
100 100.0000 0.0000 0.16 200
150 150.0000 0.0000 0.29 2.00
200 200.0000 0.0000 0.29 200
The reported uncerainty of measurement was based on a standard by iplied by a
factor k , provh a level of confid of approxi ¥ 85 .
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Cert.No.: 24TW3g

Page.: Zof 2

Condition of this result of calibration

1. Reference Standard Instruments :
This. ion is. to the |

Instruments Serial No. 10 Mo, Certificate No. Due Date
1. Burette - 1308U10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO0Y 23MMa05 16 July 2024
2. Standard Material =-
Material Manufacturer Lot.No. Assay
Sodlum Thiosulfate pentahydrate Meroi AM1TE3316 100.2%
Result :  Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 228100125

Titration Method DO Meter
(Azide Modification Method) Reading Standanf Davistinn
(mgiL) (mgiL) (mgiL)
B.20 8.19 0.0055

This report was ceified anly for the instrument we tested it is afowable 1o use for shudy
Intend to use for advertising and referral purposs is prohibited This report may not be reproduced
athar in full without written approval of the laboratory
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System of Unit through the reference standards
faboratory of Industrial Calibration Center, Technology Promotion Assoclation (Thailand-Japan).

TECHNOLOGY FROMOTION ASSOCIATION (THATLAND-JAFAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000 FAX. 0-2719-3484

Cert.No.: 24TW30

Page.: 1 of 2
Certificate of Testing
Equipment : DO Mater
Manufacturer : Y8l
Modal : 5100
Serial No. : 118 101863
ID No. : UAE WAD.004/2554
Received Date : 20 February 2024
Test Date : 21 Fabruary 2024
Refarance : 2402-06280501
Submitted by : United Analyst and Engineering Consultant Co. Lid,

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

Laboratory Condition : Temperature ( 25+ 5§ ) "C
Humidity (50 +20)%
Test Procedure In - house method . CP-CHE
by Compsari g with Azide Modifi Methed
Tested by : Walslak Sirithean
Approved by : =

PPIRIGVED SIGHAITY

{ ) Pomihippa Tameyakul
{ ) Unnopphol Marachai
(/] Saithip Meangmai

Issue Date : 22 Fabruary 2024
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WBC-TIBLTISATAZ
TRLIBRATION 0081

Cert. No.: 23TM726

Paga: 1af3
Certificate of Calibration o
Equipment ; Cooled Incubator
Manufacturer Binder
Modal @ KB 400 EB
Serlal No 20200000015535
ID MNo.: UAE.MIC. 018/2564
Submittad by : Unitad Analyst and Enginesring Consultant Co, Ltd

3 Sal Udemsuk 41, Sukhumvit Road
Bangchak, Phrakhanang,

Bangkok 10260
Location : Microbiclogy Laboratory (302)
Received Crder : 27 April 2023
Calibration Date : 27 April 2023
Amblent Temperature ; (26+10)°%

Relative Humidity : (60+30)%
Calibrated by ! Tawatchai Pama
Approved by :
|
{ Pornthippa Tameyskul
{#) Malee Butkrusa
() Suwit Imjal
|ssue Date ; 12 May 2023
The Uneertainties are for lence probability of approximately 455




Equipment : Coaled |ncubatar Cert. No.; 23TM726
Gondition As-Received 1 Used lem Page: 20f 3
Refarance : 2304-04610C-1
Procedure Used -
Calibration wera conducted using cal fon pi dure CP-OTO0Z ing 1o direct
method with Data A ition which with Rest Temperature Detactor { RTD ).
The temperature scale used was based on [TS-80,
Condition of this result of calibration
1. Reference standard instrument:-
Instrumeant Model Serial No. Cert. No. Due Date
1 | Data Acquisiton 349720 MY5T013711 22LM83 02 Jul 2023

2. This certificate is valid only o the item calibrated on dale and place of calibration,
3, This certification is traceable to the Inlemational System of Unit.

Result of Calibration .- (") Without Adjustment

Functicn of UUC* Temperature Source

Fresh air setfing Closa Environment during calibralion
Beginning Finished
Temp. { °C ) 20 18
f REL. Humid. ( % ) 72 82
2 = AC Supply { Vaolt ) 230 231
3 :
" am™ Position | 'TEFNE:_‘?'
1 22-18RTD-211
2 1BRTD-212
3 1BRTD-2/3
4 ABRTD-2/4
5 18RTD-2/5
& 18RTD-2/6
7 1BRTD-2/T
Probe Installation Details : Dimension of Chamber : g THRTL26G
s 38T m e e o (ref.) 18RTD-2/0
b= 10 om W= 065 m
¢= 10 em H= 12 m
Capaclty= 0.7 m'
v
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3338 Sirinrat Bullding, 25th — 26th Floar, Unit No, 3388/90,
Aama IV Road, Kiongton , Klongtoey, Bangkok, Thailand 10110
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Equipment ; Cooled Incubator
Condition As-Received : Used liem
Reference : 2304-04610C-1

Result of Calibration ;-
Function of UUC* :

{*) Wilhout Adjustment
Temperature Source

Cert, No.: 23TMT28
Page: 3af3

Freah alr setting : Close
Calibration | UUC* uuc* Temperature Temperatura Owverall |Coverage|
Paint Setting | Reading stability unifermity Wariation| Factor
L ('c) | (") (='C) c) {*c) k
380 35.0 35.0 00080 0.16 0.21 2
= 0
Measured Tmeemture( C) Uncertainty
Paint Position
{*c}) T | 2 | 3 | & | & | 8 | 7 | & [seiet}| (sC)
350 | 34913 | 34997 | 34634 | 34,803 | 35.034 | 35,027 | 35025 | 35.085 | 24.980 [  0.30

Average* | The average of 30 values in each position.

Temperalure stabllity : One-half of the greatest

af at any one sensar.

Temperature uniformily @ The of
temperature at the reference location which are observed at the
possible to determine the temperature pattern or homagenaity wit
Overall Variation ; The Difference of the maximum and minimum
UUECT | Unit Under Calibration

P at any sensors and the measured
same time or at se close an observation time as
hin e chamber under steady-state conditions.

maasured res g o

Mote : The reported unceralnty of measurement was included stabliity and excluded unifarmity .

The reported uncertainty of measurement was based on & standard ¥ by a 0

factor k, providing a level of confidence of approximately 85 %
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Calibration Results

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICE

3: EQUIPMENT CALIBRATION AND TESTING SERVICES
TANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 1025
TEL. 0-2717-3000-2:

" NSC-TISI-TIS17025
)-2715-0484 CALIBRATION 0008

Cert.No.: 23CH420
Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(,/) Malee Butkruea
() Saithip Meangmai

() Warakorn Lerngagtraku

Issue Date :

This certificate may not be

vai of the head of Corp

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

pH Meter

Horiba

LAQUA-PH210

HAQE0009
UAE.EFM.071/2564(EFM pH.04/64)
Used Item

28 March 2023

29-30 March 2023
2303-1001WSC-3

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

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 + 15) %

In - house method :

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

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Approved Signatory

31 March 2023

‘The Uncertainties are for a confidence probability of approximately 95%

1 full, except with the prior written

wonaasieauny

Cert.No.: 23CH420
Page.: 30f3

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Sol ing ing pH factor
(mv) (%) k
pH Electrode 4.008 4.01 183.1 0.0085 2.05
S/N.: Q92M0159 6.987 6.99 9.5 0.011 2.00
6.987 6.99 9.0 0.011 2.00
10.010 10.01 -165.7 0.011 2.07
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : Q92M0158
Dimension of probe;
- Length 107 mm
- Diameter 16 mm
- Immersion Depth 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°C) k
25.0 25.002 250 -0.002 0.13 2.00
30.0 30.003 300 -0.003 0.13 2.00
35.0 35.001 35.0 -0.001 0.13 200

Remark : - UUC* = Unit Under Calibration

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

-00o-
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Cert.No.:  23CH420

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RC044 2211306 27 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 863832 28 Dec 2024
pH 6.987 CPA chem 826582 Q9 July 2023
pH 10.010 CPA chem 863835 28 Dec 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration 1 Input (smV) k
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HADEQO03 7.00 0.00 0.0 6.99 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

ionanslueayey
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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) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-011-65 31 Oct 22 30 Oct 24 -
Calibrator Particulate Matter < 10 um (PM,) 3540
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 23P1400 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
3 [Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-187 30 Aug 23 29 Aug 24 -
158850 Co,,Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany Technology Promotion Association 23P1856 2Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM, ) (Thailand-Japan)
Particular Matter (PM,5)
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23H1201 5 Jun 23 5 Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, )
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd 07112023 7 Nov 23 6 Nov 24 -
CM22387039
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
(CM22387040
8 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co. Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387065
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43i UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387066
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO4ANI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co. Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200636467
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -

1200906880




List of Instruments Certification for Air

& Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
GAL13KSE
16 |Total Hydrocarbons Analyzer Total Hydrocarbons Thermo Scientific 55i UAE Consultant Co. Ltd. 25012023 15 Dec 23 14 Dec 24 -
1182920025
17 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117018 20 Oct 23 19 Oct 24 -
Acceleration Level UM11230
19 |Sound Level Calibrator Calibrate Sound Level Meter Quest QC-20 Innovative Instrument 23-ACT-116 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) Technologies, Inc QOF110030 Co. Ltd.
20 [Sound Level Meter Lncq 1 v Lnca 28 s Lo L Rion, Japan NL-62 Innovative Instrument CP20230290EA 3Jul 23 2 Jul 24 -
deasuniu 00130356 Co.,Ltd.
21 |Sound Level Meter Lneq 1 hr Laeq 26 v Laman Laso Rion, Japan NL-62 Innovative Instrument CP20230291EA 3Jul 23 2Jul 24 -
dsesuniu 00130357 Co.Ltd.
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CALMIRATION 0367
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Numbser CL-011-65

MEASUREMENT RESULTS:

Page 2 of 2 Pages

A RA 0 The Qrifice jow device was calibraved by deec comgarison method with the Standard Ratary Olsplacement toter (Rocts Meter]. The Humid aF was wied = 8
CERTIFICATE OF c LIB TI N meeddiurm in the system. The stardard candtions are 25°C (290,15 K} and 760 menHg for predsure {
Cortificati Mo, : CL-011-65 Page 10l 2 Pages
Table 1; The results of ( Standard calibraton data
Flow rate Prosiure Temperature | Tempersturs | Gp_ meter Ap_Orifice
MEASUREMENT [TEM Tap Laad Orifice Caibration procedure: —— Tl el Trenl .
MANUFACTURER e The Drifice gin flw device was callbralid ogeina! ki e | L "e i . |
MODEL/TYPE TEEEISA Staecdurd Rotary OisplocempneMieter (oot : = —=
Matvr) Mage! G635/ AT/ Walld, The Wi 004 1 [E TEEIM 4580 FEETT 57,150 1568 1352
540 i a e
AR woad okt 8 6 et eI 2 988 58182 26520 20 o 308 1756
10 NUMBER: UE EFMLTRFISAL = 1o ot ey Sisen Anges an o,
CONDITION AS-RECEVED Used ftem e 4 1168 758.328 24,548 14,060 In 007 AT Laré
CUSTOMER Lintted Anatyst and Engineering Consultant Co. ”"hmlﬁm'm prarvides a trniembilty of The & 1419 48200 | 1470 24,350 T 7.oea 285
W3 5ol Udomouk 43, Sukhurmet Rosd, Bangchak, Phrakharang, measremant tn recogaized the natian!
Barghos L0zt ‘ehandtordis und to remiFaion of the intermatianal Shpe () 150180
anistent of unl (ST theolh the VSL (Notinnal "
RECEIVED DATE 2500 2022 Mrtrrkgy istifiste of Nethecianes) v Certilicate Intatesnt (A} 00332
MEASUREMENT DATE A1 00t 2022 rumber; GI2ITA0] Carrsbation coeffilent ir] 099954
£ 02 Mo 2022
e e Lincartainty of Meacursment. Uncertainty i3 L
Thie reparted unceetuinty of musurerment 4 by
ENVIRONMENTAL CONDITIONS: o0 the standard antevtainty multiplied by o
Al st i Tty mrwam il tourrage foctor k=2, Which for @ nerml
Tomoorature 123030 g - ‘:':"m"'“" """"‘“"’;;"‘ “"m"‘:‘:r“”"“h"“"" Tabile 2: The results of O actusi calivraton dea
. y 95%. The spandar " ==
Ralatien Hurrility 5504150 HAH R Do itaeiminnd i acccrsfion e the Fiaw rate Presiure | Temperato | Tomperatury | Opmmser | ap.Orifice Standard Flow |l
A R IR U Froluatian of measarement Plate Pl maj Tl '
dater - Guide to e expression of uncertiisty i m'fmin mmHg by - © mmHg b0 i
miraprmene’ 1 g 758304 T4 5E FTET 57,190 1.568 B7Es 051
SRR EONTICN 2 aom 58182 18820 24010 w0852 3,088 1101 .
Fronsitioning * 24 P 2t Smblant.condklipee, 1 1118 758204 38,550 2300 angEs 4167 1279 1,050
Wnasuramant Congtion 1 The average vaiues during Messurement are 24.5 *C and 610%RH F 1168 158228 24,540 14060 0667 A 1,362 1134
B 418 58202 24,770 4,250 WG 1.044 1864 1368
TANLILATION OF RESULTS: Stape () 132677
i i walums,
Tha talils an nexe page give ths measured vaium, A =
Carrelatinn cosfficin (] 099914
Untertalrity (A = : o1 m'fmin
***End af Certificate of Calliratian® ™
Calitrated by Approvsd signatary. |
. " . hory
M. Seitawt thachatad wt Lt Cafibaration Degrartinnnt Mansger &
L1 misg mtripom Lertiomgihol
1T
L) 1
THIS CEATIFICATE REPORT MAY NOT BE AEPRODUCED EXCEPT IN FULL LINLESS PERMISSION SDW I.E]ﬂﬂ']‘ﬂﬂﬁ']‘uqu
N WRITING FROM THE LASORATORY
TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-IAPAN]
(&0 ATE SERVICES 3t EQUIPMENT CALUBRATION AND TESTING SERVICES
S PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOR 10250
TEL. I-271 T-3000-24 FAX, B-2TI9 0444
Cert.No.: 23P1400
Page: 2 of 2
= x i Cartificate No. : 23P1400
Certificate of Calibration
Pagu: 1ol 2 i Range: 0 inH:O to 36 inH,0
Scalg Interval ; 0.1 ink:0f The Fifth Estimate )
Increasing Pressure
Equipment : U-Tuba Manometar
This castiicate may nat be reproduced other than n ful, Ineli "
Manufacturer:
AR o axcapd with the priar writtan approval of the head of Applied Pressure  High-port side AP Ervor
Model : 1221-36- WM Corporate Ssrvices 3: Equigment Caliration and Testing Servicos: {inH;0) {inH;0) {inH0) [lnH;0) {InH; O
Serlal No.: - 0.00 0,00 o.oo n.on a.00
= £ EFM 02073550 200 1.00 -1.00 2.00 0.00
0. VAREER. 400 200 200 4.00 0.00
Cendition As-Recelved: Usad Ham &00 300 300 5,00 0.00
. B.00 4,00 -4.00 8.00 0.00
Received Date: 24 April 2023
s i 10,00 5.00 -5.00 10.00 0.00
Callbration Date: 09 May 2023 12.00 B.00 6,00 12.00 0.00
14.00 7o .02 14.04 0,04
Reference: ZI4-OTDIWSC Submitted by:  United Anilyst and Enginesrng Consultant So,,Lid 18.00 802 B0z 1604 0.04
Ambsient Temparature: (23 + 2 ) "C 18.00 8.04 904 18.08 0.08
Ratative Humidity: {80 %18 ) % B1 Sai Udomauk 41, Sukbumyil Road, Bangchak, 20.00 10.04 -10.04 2008 0.08
Phrikhancas, Bangkok 10260 2200 11.02 1102 2204 0.04
Atmospheric Pressure: 1010 moar 24.00 1202 -12.02 2404 004
28.00 1302 1300 26.02 ooz
Procedure used:  The was by diroct method against Pressure Measanng Insirumints 28.00 14,00 14,00 oo 2800
Standard according 10 In‘use calibation procedurs CR-PDS, ising * DKD-R 81 ; Calibration of Pressure 30.00 15.00 1500 30.00 0.00
Gatiges; Filion 032014 a8 guideines. 32.00 1600 -15.88 3198 002
Conditlon of this rasult of cakibration 34.00 17.00 -16.96 33.96 «0.04
Lt 36 80 16.00 -17.04 35:04 014

1 Referance standands Instumerts
ial No. Due Date

24 Aug 2023

Certificate No,
MP-0137-22

natrumeant
1} Fransiro Callbrator

Medel

PCer

The uncartanty of measurement was £ 5,11 inH,D
*UUEC = Unit Under Calibraticn
* AP = High-par side - Low-part side
The reported uncerainty of measurement was based on a sfandard uncertainty multiplied
by a coverage factor k = 2, praviding & level ol confidence of approximatety 05 %

1188
2.This resu of calitiration was made-on tequested &l the point specified by customes,
3.5cahs and conversion factor is 1 kPa = 40146283 inkeD

4.This instrumant was used cloan air a8 pressene medis.

B.Thes instrumant was calibrated by applied pressure to nigh-port (+) side and |ow-por (-] gide open io SMospharic pressure.

~olo-

B, This Instrument was instalied in verical oriantation and 1o of i pressure pon was used 2s the reference lovil
7.The ceiiicate i valid only to the item calibrid on date and plece of calibration
8.This Carlification s traceable 1o he intemational Systam of Unit mairtained through:-

Nations! Irstitule of Metrelogy Thadand (MIMT)

Calibrated by :
Issue Date :

——
11 May 2023 i

Suwit Aussasten

| 1Sura Suwanraar
L Aitapol Panarach

wenaslumunu

NI luAIUAN
B 0314240

a 1160341




TNNOVATIVE INSTRUMENT CALIBRATION | AR

TSN A TTE SSTREMEST LTI BHAD TR J

= 1 MO 13, SO SURTIRARORS |1 T RSN ARG KAR E w S i e
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Certificate of Calibration

Cusinmer Crrtifieate No: 23-AFM-157

Namg UNITED ANALYST AND EXGINEERING CONSULTANT COLLTD Redquist No 3 Rog- 240
Adlibress B %o Ldomauk 41, Suksumyil Roml. Hangehak. Prakanosg. Banghob
1026
Unit Usidler Calibirtion Detnils
Measurensent Tem Adr Flow Meter
Mamufuchster Bl
Madel Dielin Cal '] Sensar Madel
Serial Numher 158830 Summor Serinl Number
" LAE EFM 0352561

Location of Colibmion 1 LAR 4 AR VELOUTTY METER

Calibration Envirenment and Detnils

Tenperituite IR
Hunsifity 55 94RH £ 20 %RH
armetric I'ressure 1013 B ¢ 100
Micitved Dt 7 Aagss) 2023
Calilimtion [t 10 Mg 2023

Calibeatinn Procedure In=house method C1AFM-O1 by Comparison echnique with Stundard Pramary Flow Calshrator

Relereiee Stanidani el Serlal Ninber Teaeehle Due Cbibratisn
Alr Flow Meler Gilitraios 3 Stamband fiow 19a3 101 1003 Seusibyne 12 Jily 2024
Air Fliw WMeter Ciilibrasor 3 High flow (LEHTR R Senuddyne AT July 2024
Temperanan: meter aril QROONGST Qrehom 2T Fehraaty M4
Pressure meler Craz4on 4100 DL THE2 THA T Mivember 2003
Traceability |

Thtia Cirtificaie b tracebile te SELnit thivngh Senidyne AZLA Acerdistion No, 193304
Nite 1
Thh repartiad ity is v on standad nceriaingy miltiplied by 15 Covorage Fagor & =3, providing & lovel of confidence

apprccimately 95 %

Calibration By 1 Approved By |

ol Mathaiom

Mr, Neppadon it Mr I

Servico Calibrtion Engineer Calibration Enigimeer Suporyisor

Lusie Dhate ¢ 30 Algumt 2027

The sl elansd oty i i it culifwaswd. The eviifsate shall

81, wiihioas witisen apprsid f e .Lﬂﬂﬂﬂ.ﬁl’imllﬂﬂ

PR P08 AP QL e 00 ssue dote 01/07/19

TMNOVATIVE INSTRUMENT CALIBRATION LAB

PNOVATTVE INSTRUMENT 0, LTI HEAD OFFICE

T MO0 1, RO SUNTINAKORN 11 TAMBON BANG

AR,

g 3 AMUT PRAKAN PROVINGE J05 . NECTEH g e
AMPHOE BANG PHL] SAMUT PRAKAN PROVINCE 10230 THAILAND e
TEL: (660-1116-5860- | EAR: (66X-I116-T 14

Certificate of Calibration
Customer Coriifieate Na ¢ 23-TPM-424
Peume. UNITED ANALYST AND ENGINEERING Request No @ Reg-2005- 1655
CONSULTANT CO., LTD.
Aldeess K1 Sed Uddomsik 41, Sukhumsit Roud, Bangehak, Prakanomg, Page: 171

Hangkok 10260

Unit Under Cablbeathon Detally

Calibration Parsmeter Temperature

Instrument Name Adr Flow meter Hange Calibration © 20 °C 10 30 °C
Manufacturer Bt Type ol Sensar (]

Mosdel Detha Cal DC) Seosor Dimmeter (mm) ¥

Serial N umber 1SRES0 Calibration Position from b as

Resalution 1% Intrument Stabus ¢ Lised

10 Number LAEEFM DYRZ561

Calibreatbon Environment and Details

Temperiure 3 E o8
Hurmddity S5M%RH £ 15%RH
Received Dale 7 August 2023
Cubibratesd Pate Ah Auguat 2023

with Stanitard Th

Culibration Frocedurc Inehowse method CE-TPM-01 by €

Refervace Standard Drignal Thermometer with Sensor, Manufacturer: GINGOVGINGO, Mosdel GT11 RTO0, SN

(RCNDIST, 1D U2-TPM Which was calibruted on 27 Febuary 2003 Culibeation Certificate Mo, | QR23-

494
Travesbility This Certifioate i tracesbie 1o S Unit theough Qualily Riborn Ci, Lid, NSC-ONSC Accredifution No

Calibration 6292

Note

i ke on standard uncertainty nritiplicd by the Coverage Foetor =2, providing o level of confidence

The reparicl umcertal

approximately 95 %

Approved By :

ME. Noppusdon Lusmgart
Technical Manager

30 Augusi 3

Issue D

. wenanslueauny

T TP e B0 avine e 13 0210

T resuiia pefatent i i i gl T garifisite shudl ot e repmduced xcops in 8], withina wrsien approve

T MO0 13, SO0 SUNTINAKORN || TAMBON BANG KAED,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

INROVATIVI INSTRUMENT CALIRATION L AH
ROV ATIVE PSS TREMENT (0. LTE AR G0V T

T 1R T SO0 SUSTIMAKUNN |8 TAMDBIS WA & AR

AP AN FELE NAMLIT MILAR AN BRI L L08A0 THARLAND S——
E iR LABORATSH

L GRRHE2E Sl ) FAK i “ha AL
Pup 202

Certificute No o 13-AFM-187

Request N oy 2050 1645

Result of Calthrarion :

Temperatute Pressure ST Errwr Uncertalney
(o kbn) {Umin) lismin {vmin} {Vmin)
AN 110,70 1450 1450 0o ()
2810 [[E] 15001 1499 Anill 02
25,00 100,70 1550 157 0l o
a0 10070 1067 16104 iz 02
2450 [[E (LI 1826 o 026
Nt STI + Staniant WU Unit Unider Cafibeation

VO Referomes miian - AL 230 C, 1013 kita, Air

Flvw Rt wna corrected for mii-stamdant opemting consd

Q 1835 Qrer X - X ]

ion by sing equation

Pret Tret
whene Q= Flow Rate '~ Ahsiluse Pressure T = Abmibate Tempentnre
Mear = Measarement Condition ref = Sundard ¢ ondiman

* Inslicates won accrveised

b of Cortifieate

i uilin rluin oy e e e calibrinn] The cestificase whaill i b vegurndiced] et in Tl wisbyu willtes agproval of ise .mm:.m‘hlmUﬂu

FM-T08-4FM-01 Ray. 00 Issue dete D1/07/15

INMNUOVATIVE INSTRUMENT CALIBRATION LAR

INMUVATIVE INSTHUMENT £0L LT0. HEAD OFFICE

TEL: {60Mk21 M558 1 TAX: (6610-2116-7140

Cadibrution Note Cortificats No 1 2-TPM-224
UL Adjustrent Mot Adfjut Request No : Reg-2003-1655
Page : 12
Resals of Cabibratinm =
LUE Senor rcurang | e [
Pl e e
)
0033 a0 nn 013
AR pLY ] o a1
LARIER] LR [L1%} a1y
Ta 35036 30 nan a3
40 03 &0 al [(ER]
Al 410 LB} wl
A0, 04 M2 02 L(NE]

il wf Corrtilinty

Culllwrubid Wy =

M, Sittichih Hiagabalizsakil

duceid except in full, wisout wrlles approvat of s Immﬂ:umuqu

FRETIRTIMAN Ry 07 finug st 1A0250

The rmmuib et ol s e v afibnesd Thhe eens




INNCIWATIVE INSTRUMENT CALIBRATION LAR
INKOWATIVE INSTRUMENT C0 LTI HEAT OTFICE

TN MO0 1, 501 SENTINAKORN 11 TAMBON BANG KATD:

AMPHIOE BANG PHL] SAMUT PRAKAN PROVINCE 105398 THAILAND IS TS | e

TEL (60H-21 165860 ) FAN: (66/0-21 167140

Certificate of Calibration

Customer Certificate No 1 23-TIM-455

MName UNITED ANALYST AND ENCGINEERING Request No @ Reg-2023- 1977
CONSULTANT €O, LTD
Acibress A1 Sel Uidnrmnisk 41, Subhamy i Road, Bangchuk, Prakasong, Page: |12

Bangkok 10260

Uit Unafer Cadihration Detaily

Culibration Fumsmeter Tempernture

Erstrumend Nams Ar Flow meter ange Calibriion - 20 "C 10 50T
Munufsctarer Bl Typa il Semmor RTD
Masiel Dielin Cal DCI Sensor Ciumeter (mm] 3
Serial Numher ESEKS0 Calibration Posstion () a8
Heaulution o Inaramen Sautus - Lsexd
ID Number UAEEFM 0382561

Calibration Environment and Deails

Temperatuse WTEINT

Huamidiy S5 %RH + |5 %RH

Received Dale 14 Seplember 2023

Calibrated Dt 27 Seplember 2031

Calitwation Procedure In-house meihod CE-TPM-01 by Comparson with Standand Thermamensr

P — Dirgital Thermpmeter with Senor, Manulheturer; GINGEVGINGO, Mudel: GTT1 RTO 00, 88

OEOODOST, 11: 02-TP% Which was calibruted n 27 Febuary 2023, Culibrution Certificure No. | QRI3-
s
INSC Accreditation Mo

Truceabitlty Thin Cortilicate s tracealste fa S1 Uit thimugh Cuality Rebom Co., Ltd; N3

Calibration (1292

Thee repartad uncectumnty 15 based on ssmdard uncertdimy midiphied by ihe Civerage Factr 1<2, proviling & level of confidence

approximately 95 %

Approved By :
Mr. Noppnaon Luangan
Technical Mannger
Fssue Date © 17 Sepiember 2023

Thve readte bt oy i Ahir s calibrsand, T eriifiste shadl an e s exkep in Gl withai wiisos appogsal of the |nkﬂnﬂﬂ§1umuﬂu

PPN TPRAATY B 0 B i | VU2

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-IAPAN)
CONPORATE SERVICES 3 EQUIPMENT CALIBIRATION AND TESTT avics SN
5340 PATTANAKANN ROAD S0 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ‘-:,‘:IF,:..\T‘_\,;
TIEL AR2TIT-1000-24 FAX, (-2719-59484 2 WECTIRTIN I

CALIBRATIN oo

Certificate No. © 23P1858

Certificate of Calibration phoct
age: 1of2

Equipment : Anaroid Barometer
Manufacturer: Bariga This certificase may not ba reprodused ofber than in full
mpcmp] with 1he prior wiilen spproval of the head of
Modal : - Carparate Services 3 Equpmant Calibration and Testing Serviozs.
Sarlal No.: *
1D Na.: UAE EMAZ 1102555

Condltion As-Received: Used ltam

Recoived Date: 26 May 2023
Calibration Dats: 02 Juna 2023
Aeterence: 2505-00IWEC Submitted byt United Analyst and Englnesring Consultant Co.,Lid
Amplant Temporature: | 23 2 2 ) °C
£ 8G 1E K BY Sed Udermiul 41, Sukiwmit Road,

Relative Humidity:
Bangehuk, Phrskhiancng, Banghok 10260
Atmospharie Pressuret 1006 mbar

Procedurs used: Tha Wi by direct methed apaingl Pressure Measurng Instrumants
Slandard acconding to F-housa caliration procodurs CRAP10. wsing © DKD-R 6.1 | Calibration of Frassure
Gavges, Edtion 032014 * as & guidelines.

of this result of

1 Reference standands nstruments

Instrument Masdal Serlal No. Centificate No, Dug Dato
1) Standard Barometsr DPI142 1422505046 MP-0084-23 o3 May 2024

2.This Instrurmant was Instalied in verfical crontafion and center of the dial was used &s the referenca level
3. This result of calibration was made on requesiad at the point specified by cusiomar
& Thia resull of calitration instrument was i absolutn pressura,
5. This Instrurnent was used clean air a5 pressura media
8.The conificate 1= valld only to the fem calibratnd on dile and Mace of callbration,
7 This Cartification is irnceabln 1o the Intemational System of LUinit mamtained throwgh:-
Natonal Instilute of Metrodogy Thaitand (MIMT)

Callbrated by :  Subisan Knanksrw
issue Date @ 08 June 2023

Approved Signatary _
| 1Phalines Prabpaipal

| | Suwa Suweannass
T ttapal Panurach

wnanslumugy
B 0316956

TNNOVATIVE TNETRUN

T CALTRRATION LA
INNOVATIVE INSTRUMENT CE,, 1LT1, HEAD OFFICT
TN MOD 13, R08 BUNTINAKORN 11 TAMBON BANCG KAED.

o 4 " i 18y
CF 10540 THAILAND CALIBRATIONATSE

AMPHOE BANG PHLESAMUT PRAKAN PROVI

TEL! (8 V103601 FANT (062 ] 1E-H1a0

Cublheation Mot Ceriifenty N | 25 TPMAE

Request No ¢ Hog-2023-1977

UUC Adpanment

Page: 22
et of Callbration
[—
AL Rty f—
Tratpetmisss
" Bl gy
farl
Tt i oo w15
3m 10 i 013
i w00 oo i
™ FEY A i (L}
40 o et g il i
15 01y as) -0 iy
WM LN 0l (85}

Fand ol Cortifiente

Mr. Sigtlihed Fmapukdasmki

e DTS IROURY

FHETORTIN ) M0 D shate 13

The swsulls sebasesd ndy 1ot lbeen calibinsisd The cestifionss il o b

CortNo.: 23P1856

Page: 26432
Rusult of i Without Range : 720 mmidg 1o 800 mmbg
Function:- Abspolute Pressure Sgale Interval © 1 mmtg { The Filth Estimite |
Pressure
[(Appled Pressue (mmiig) | 720,43 | 73087 | 74034 | 75152 | 75658 | 76183 | 773.53 | 70676
WUEC" tndicatian (mmHg) 120.0 7300 7400 T80.0 7560 70O g T90.0
Efrot (mmHg} 0,43 <087 0,34 162 -1.56 -183 -1.83 AT
Degraasing Prossure
 Agpphed Pressum (mmbg) | 78876 | 77380 | TE186 | TS6.65 | 75109 | T4073 | TI0GE | 72063
LIUE* mdizstion fmmHg) 7800 700 TELL 755.0 oo 7400 30,0 7200
Emor jmmHg) -8.78 -3.60 -1.68 -1.63 -1.48 £572 <068 058
Thi uncestainty of ressurement was + 024 mmHg
* UG = Linik Uinder Cakbration
The reparted uncerainty of measurement was basad on a standand uncertainty mulbplied
by & coverage factar & = 2, providing & lavel af confidance of spproomataly 85 %
-ala-
Attape i

Lanagsl‘llagggugqu



TECHNOLOGY PROMOTION ASSOCIATION |

CORPHATE &

Cer

Sarial No.

1D No.

Recoived Datr

Calibration

Ambient Tomporatire;

Ralative Mumidity

ATLAND-JAPAN)

5 3 BOUIPMENT CALIMRAT

Cartificate Mo,

Page

tificate of Calibration

Approved Signatary

t of Calibration:-

Function {umidity M

Standard

Hur

Idity

R

Function

of Calibrat:

Reference

Tamperatura

Result of Calibration:-

Function

Standard

Temperatur

uuc* Uncertainty

Reading of Measuromant

Une

Uncertainty

of Measuremant

' '
onanslumugy enanslumuAy
i a 1165294
/=" United Analyst and Engineering Consultant Co., Ltd. /' V=" United Analyst and Engineering Consultant Co., Ltd.
=1 AT 3 8ol Udomauk 41, Sukhumwit Rioad, Bangehsi, Phrakhanong, Banglok 10280 =1 T 3 8al Udomsuk 41, Sukhumwit Ricad, Bangehsi, Phrakhanong, Banglok 10280
- e Tel. 02763 2828 Fax 0 2763 2500 www ussconsiitantcom E-mail: useSiuasconsultant com e rume  Tel. 0 2753 2625 Fax O 2763 2500 www, com E-mail: com
—
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 7,2023 Test Date : Nov 7,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM22387039 Manufacturer :  Thermo Scientific Serial Number : CM22387040
s Gas C . pil Detail s Gas C . pil Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071 Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262

un21,204

Expiration Date :

Jun 21,2024

Expiration Date :

Multi-point gas test data Multi-point gas test data

Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 9 .9 .90 . Level 1 Zero .0 8 .81 .81 .8
Level 2 20.00% 100. .9 9 .89 . Level 2 20.00% 1 .7 .7 .7/ .7
Level 3 40.00% 200.f .7 .7 .35 .. Level 3 40.00% 2
Level 4 300. .8 8 .27 .2 Level 4 60.00% 300.!
Level 5 400. .0 .00 .00 .00 Level 5 80.00% 400.! 4 . . A
Remark : Measuring Range 500.0 ppb Average Difference (%) .48 Remark : Measuring Range 500.0 ppb Average Difference (% .42
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 oint Gas Test Chart 450 Multi-Point Gas Test Chart

—~ 400 406- —~ 400 4

5 5

E 350 g 350

g 300 g 300

g om0 g om0

s 200 = 200

& o

g g

£ 100 i £ 100 i

50 50
0 z 0 2
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)
T
age 1ol wnanslueuay Page 101 lenansiumuny



g Airgas Specialty Gases
. Ir Airgas USA, L1
3 530 United Drive
40 Ui company Duskem, NG 2773
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1
Cylinder Number: EBD143282 Cylinder Volume: 144.4 CF
Labaoratony: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Explration Date: _Jun 21, 2024
Cartifcalion perforead = i o A cation Standards (Miy 2072)° document EPA,
7 w : Angh . gy doss net ytiesd Inlerference. This opindar has @ latsl analyical
i Delow wih £ of 95 Th ich affect the use of i ona
maleinok bosis wless olharwise noted
Do Kot Use This .:im‘v Dlow 100 E& ie 07 Ll
ANALYTICAL RESULTS
Component Requestad Actual Protocol Total Relative Assay
Unicertainty Dates
NOX 4500 PPN 45,98 PPM a1 +0=1,4% MIST Tracenbly UBHAI2021, 0B:21/2021
NITRIC OXIDE 45.00 FEM 45,88 PRI G1 +- 1.4% MIST Traceable DB/1472021, 0842172021
SULFLR DIOKIDE 45,00 FPM 44,58 PPH a1 +1,0% NIST Trateabl OBMAROZT, DAI21Z021
CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatia 814021
NITROGEN Halancs
ooy
CALIBRATION STANDARDS
Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 20087120 CCTA06E 48.52 PPM NITRIC COXIDEINTROGEN 1% Fel 02, 2026
PRM 12386 065025 8,61 PPM NITROGEN DIDXIDEAIR H-20% Fet 20, 2020
GMIS 41423638102 CC508881 4,343 PPM NITROGEN DIDKIDENTROGEN +-21 Fab 18, 2023
NTRM 18011043 cC4TRT? 40.02 PPM SULFUR DIOXIDEMITROGEN +e 08% Jdun 17, 2022
NTRM 14080119 CCAZ427T F90.9 PPM CARBON MONOXIDEMNITROGEN  +-0.8% Now 15, 2028
Tha SR, PRM or RGM feted aboue is caly in niderenzn & fhe GNIS used I the assay and not part of the anatysis.
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipoint Calibration
—
Nicolot 5700 AHRUED1333 0O FTIR: Jun 03, 2021
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021
Nicolat 5700 AHROBE1 333 NOZ FTIR dun 03, 2024
Hicolot 6700 AHROB01333 502 FTIR Jun 03, 2021
—_—— e

Triad Data Avallable Upon Request
NOTES:PO #5221002847

GROSS WT: 28.40kg

NET WT; 4,73hg

The analytical test results re ported on this certificate relate only te
the cylinder number specifiad above. This concludes the test report.

lease

) ] T“\{E' United Analyst and Engineering Consultant Co., Ltd.
\ [~

7t 1 3 Sal Udomsuk 41, Sukhumvit Road, Bangehas, Phvakhanang, Bangkok 10260

{ACCREDITED]
CERT 3082.01
Lanm%‘lumuqm

o Airgas Speclally Gasen
2 Www . E-mait sultant.com . jrgas USA, LD
Tel. 0 2763 2628 Fax 0 2763 2800 com E-m ﬁl rgas. gﬁnm 1
a A Licuide company ﬂmﬂ““m!
MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023 : CERTIFICA.I E OF ANALYSIS
! Grade of Product: EPA Protocol
i . Model : 43i
Equipment : Easlieyzed (€03 ode ; Part Number: ECANISSE1SAD1D3 Reference Number:  122-402136167-1
Manufacturer:  Thermo SCIENTIFIC Serial Number: | CM22387066 i Cyfinder Number:  EB0143262 Cyfinder Volume:  144.4 CF
Labaoratony: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: 50
Standard Gas Concentration Dilutor Detail Gas Cade: CONONOX,S02,BALN Centfication Date:  Jun 21, 2021
Sulphur Dioxide (50z) _ 44.68 PPM  Manufacturer : _Thermo SCIENTIFIC | Explration Date:_Jun 21, 2024
i ] Cartifcalion parforead “EFA n for As 5 Conipeation ot anz” meni EFA
Nitric Oxide (NO) 45.94 PPM  Model : 146i i Hoyrril : Anaiylcl Mooy dota nat il Eitienca. TH Spbncet s o et
) | i b T ; i
Methane (CHs4) - PPM  Serial Number : 1180540071 = e meleimoie basis usless olharwise m:‘dm el o
Carbon Monoxide (CO) 984.8 (o Mot Use This .:im‘v Do 100 E& ie 07 Ll
Cylinder No. : EB0143262 ANALYTICAL RESULTS
-~ . Component Requestad Actual Protocol Total Relative Assay
Expiration Date : Jun 24,2024 Mathod Uncertainty Dates
— NDX 45.00 PPN 45.06 PP o +1-1.4% MIST Tracentin OGAIZ021, D21 2021
Multi-point gas test data NITRIC OXI0E 4500 FEM 45,84 PRI Gt 1= 1.4% NIST Tracsable 08142021, 082172021
Analveer Disnia SULFUR DIOKIDE 45,00 PPM 44,56 PPM Gt H-1.0% MIST Trateatis DB14RDZY, DAI21Z021
Reference Value (ppb) nalvzer DISPIaY | pifference Error | Percent Error|  [% Error ] CARBOM MOWOXIDE 1000 PRM 8848 PP Gl +-0.7% NIST Tracoatin 08142021
(ppb) NITROGEN Balance
Level 1 Zero 0.0 0.5 .5 S .5 Kt
Level 2 [20.00% 100. 100.7 .7 .7 .7 CALIBRATION STANDARDS
ol 3 20.00% 200, 2009 X7 .4 4! Type Lot 1D Cylinder No Concantration Expiration Date
Level 4 ]60.00% 300, 300.7 .71 .2 .2 NTRM 20081120 CCTU8088 45,82 PPN NITRIC QRIDEINTROGEN H-10% Feh 02, 2025
— on 200, 400.0 .01 .0C .0/ PRM 12386 DBBs02S 8.67 PPM NITROGEN DIOXIDEMAIR H-20% Feb 20, 2020
Level 5 [80.00% - - A Difference (%) 038 GMIS 401423838102 CCS0S881 4,348 PPM NITROGEN DIOKIDENITROGEN +-21 Feb 18, 2023
Remark : Measuring Range 500.0 ppb \verage Dilfere - NTRM 18011043 CCATHTT 48.02 PPM SULFUR DIOXIDEMTROGEN +i- 0,8% Jun 17, 2022
:Acceptable Limit + 5% HTRM 14080118 CCA3427T 890.9 PPM CARBON MONDXIDENITROGEN +-1.8% Moy 15, 2025
Tha SR, PRM or RGM feted aboue is caly in niderenzn & fhe GNIS used I the assay ond not pan of he anatyse.
Multi-Point Gas Test Chart
450 ALYTICAL EQUIPMENT
= 400 B Instrumant/Make/Model Last Multipoint Calibration
— O
g a0 Ncolot 6700 AHF0201333 GO o 03, 2027
F a0 Micolet 700 AHRIE01333 NO Jn 03, 2021
% 20 Nicaint 5700 AHRI801353 NOZ Jun 03, 2021
5 L0 Nicalot 6700 AROE01333 502 Jun 03, 2021
5 —
E‘ Eg , Triad Data Avallable Upon Request
< v NOTES:PO #5221002807
0 GROSS WT: 28.40kg
0 50 100 150 200 250 300 350 400 450 NET WT: 4,73k
Reference value (ppb)
Calculate hy
iy The analytical test results re ported on this certificate relate only to
O3/ NOY.../ .. 2023 O P NV .. 2023, the cylinder number specified above. This concludes the test report.
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurmi! Road, Bangchas, Phrakhanong, Bangiok 10260

Expiration Date : Jun 24,2024

Tel. 0 2763 2628 Fax 0 2763 2800 www .com E-mek: sultant com
MULTI-POINT GAS TEST REPORT

Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer : _Thermo SCIENTIFIC Serial Number : CM22387065
Standard Gas C trati Dil Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Multi-point gas test data

Reference Value (ppb) Analvz:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0 7 .7 .7 .7
Level 2 20.00% 1 1 .8 2
Level 3 40.00% 2 2 .3 .2
Level 4 60.00% 3 3 AD A;O .00
Level 5 80.00% 400. 4 .| _ X .
Remark : Measuring Range 500.0 ppb Average Difference (%) .43
:Acceptable Limit + 5%
Multi-Point Gas Test Chartl
450

—_ 400 466:6

3

g 350

300

g 250

5 200

2 o

£

£ 10

50
0 45
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomauk 41, Sukhumwvit Read, Bangehak, Phiakhanong, Bangkok 10260

United Analyst and Eni

gineering Consultant Co., Ltd.

3 Sol Udomauk 41, Sukhumwvit Read, Bangehak, Phiakhanong, Bangkok 10260

Tel 0 2763 2628 Fax 0 2763 2800 www .com E-madk sultant com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1200636467
Standard Gas C - pil Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analv::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.5 0.5 4. 4.
Level 3 40.00% 20.0 217 1.7 7. 7.
Level 4 60.00% 30.0 309 0.9 2! 2!
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 3.24
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
T
g 40.0
z g
s X
o 17
3
] 05
<
0
0 50
Reference value (ppm)
e Ben S 1. 2023, SRR JON [\ Y2 7
Page 1 of 1 [
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B Afrgas Specialty Gases
irgas A
5 2 630 United Deive
an A Liquide compsny Dushem, HC 27713
g rom
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
F'ar_l I\_Iu.'ll'oer: ER4NISOET1SAD1D3 Reference Number:  122-402135167-1
Cylinder Mumber: EBD0143262 Cyfinder Volume: 144.4 CF
Labaoratory: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B2z021 ‘Valve Cullet: 0
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
Expiration Data:
= Jun 21, 2024
St s Cavioealion Etandards (M 2072)° decument ERA,

lon periorecad EPA o A
531, using Ihe aasay procedares Isted. Anshyiesl Mulradology doss nol seeuie cormclicn for andlytieal imeference. This cyindar has a i analyical
below of 95%. Th i which affecl the use of I arona
meluinobe busis usless olhrwis nobed

Cia Kot Use This Cybnder below 100 prig. e 0.7 megapsscais

ANALYTICAL RESULTS
Companent Reguestad Actual Protocol Total Relative Assay
Uncertainty Dates

NOxX 45.00 PPM 45.96 PPM a1 F<1.4% MIST Traceabin

- 2 e OBM42021, OB21/2021
NITRIC OXIDE 45.00 FFM 4594 PPI G *-1.4% NIST Traceable DBM142021, DA21/2021
SULFUR DIOXIDE 45.00 FPM 44.58 PPM G1 +e 1.0% NIST Traceatie DSN4Z0ZT, DER2LZ0ET
CARBON MONOXIDE 1000 PPM 884.8 PPM G1 +-0.7% NIST Traceatia 08142021
NITROGEN Halancs

{EERES
CALIBRATION STANDARDS

Type Lot D Cylinder No Concentration Uncertainty Expiration Date
WTRM 20061120 CCT0a0s8 48,52 PPM NITRIC QXIDENTROGEN H-10% Feb 02, 2028
PRM 12386 DE5025 8,51 PPM NITROGEN DIOXIDEMIR Feb 20, 2020
GMIE 401423838102 CC506881 4,348 FPM KITROGEN DIOXIDEMNITROGEN Feb 18, 2023
NTRM 18011043 CC4T3ITT 4B.02 PPM SULFUR DIOXIDEMITROGEN Jun 17, 2022
NTRM 14060118 CCA34277 §50.9 PPM CARBON MONOXIDEMITROGEN Hov 15, 2025

Fib, PR or RGM rested above s anly in relsrenca 1 the GMIS used In the sssay ond not par of 1he anslyse. )

ANALYTICAL EQUIPMENT
Instrumant/Make/Model Analytical Principle Last Multipaint Calibration
Mcolet 8700 AHRO201333 CO FTIR 03, 2021
Micolet 6700 AHRIBO1333 NO FTIR ﬁ I'l3l 20;‘]
Nicolat 5700 AHRORO1333 NOZ FTIR .Iu\ﬂS. 2t
Hicolat 6700 AHROBO1333 502 FTIR .lunU!l 2021
A
— e

Triad Data Avallable Upon Request
NOTES:PO #5221002807

GROSS WT. 28.40kg

NET WT; 4,73hg

The analytical test results reported on this certificate relate only te
the cylinder number specifiad abave. This concludes the test report.

LA EDITE Di
i CERT 30§2.01
Approved for Release Lﬂﬂﬂ"ﬁlﬁ.uﬁmzlq&h

Tel. 0 2763 2628 Fax 0 2763 2800 www .com E-madk sultant com
MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer : Thermo Scientific Serial Number : 1200906880
Standard Gas C - pil Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analv::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 09 .9 0.9 0.9
Level 2 20.00% 10.0 10.7 .7 6.5 6.5
Level 3 40.00% 20.0 20.5 .5 2.4 24
Level 4 60.00% 30.0 30.7 .7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.43
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
£
g 40.0
H
g 7
a
= 5
g
5 7
2
<
0 478
0 50
Reference value (ppm)
RSN o Yo Jo s
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/ \ Y’s {-:’ United Analyst and Engineering Consultant Co., Ltd.
—1r 3 Sol Udomsuk 41, Sukhurmat Road, Bangchak, Phrakhanong, Bangkok 10260
Tel 0 2763 2628 Fax 0 27653 2800 www com E-ma sultant com
MULTI-POINT GAS TEST REPORT
Test Date : Dec 21,2023
Equipment : Hydrocarbon Analyzer Model : APHA-370
HORIBA Serial Number : GAL13KSE
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) = PPM Manufacturer :
Nitric Oxide (NO) - PPM Model :
Methane (CHa) 39.8 PPM  Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
Multi-point gas test data
Reference Value (ppm) Analv::;:l)splay Difference Error | Percent Error [% Error ]
Level 1 [zero | 0.00 0.50 0.50 0.50 0.5
Level 2 80.00% | 40.00 38.80 -1.20 -3.09 3.0
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.8
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50
P
= 38.80
5
B0
g
s
Bo
g
<
10
0 4550
0 Référence value (ppm) 20 \—‘ —+— Analyzer 50
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United Analyst and Engineering Consultant Co., Ltd.
3 Sl Udomsuk 41, Ficad, Bangehak, Bangkel 10260
Tel. 0 2763 26826 Fax 0 2763 2600 www.useconsutant com E-mail: useStuseconsuftant.com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 15,2023

Hydrocarbon Analyzer Model : 55i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025

s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) - PPM  Manufacturer :
Nitric Oxide (NO) - PPM Model :
Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028
Multi-point gas test data

Reference Value (ppm) Analy::'r’:l)splay Difference Error | Percent Error [% Error ]
Level 1 |Zero | 0.00 0.45 0.45 045 .45
Level 2 80.00% | 40.00 39.50 -0.50 -1.27 27
Remark : Measuring Range 50.00 ppm Average Difference (%) .86

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50

Eo

% B9.50

50

2

%o

H

10

0 4545

0 Référence value (ppm) 20 50
vl d200022028. L 18...7..R86..1..2023..
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CALIBRATION LABORATORY CO.,LTD. g
\LIBRATION LABORATORY Co., £ ulan
: " ] pra gt
CERTIFICATE OF CALIBRATION
FOR

NOMENCLATURE VIBRATION METER

MANUFACTURER 1 INSTANTEI

MODEL / TYPE TIIA2ZS01/TIIA3I0]

SERIAL NO, 3 UM11230/UM 11230

CLID. MOy i 251701315

JOB CONTROL NO. 23101911T01E
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTI,

&1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGROK 10160
DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 October 2023

" Wiihatat e appravail of the Caliliration Laboratery Ca, Lid
ek in part, Except oamplere, Wiitaut fhe appravil of the Calilirath

Bapure uf catihra

Culibrated By @ Suwit Phuanbusabong

Calibration Engineer

Approved By ¢ Mongkol Yotsoontorn

Authorized Signatory

25 October 2023

alize the unlts of meny coarding to

This Culiliratinn Cerlifiente docusments (e tracenbility to nationul standards, whi

tha T sl System of Units {81)

Certificute No, Q23117018

F3-n1-0401-12

THE LINDE GROUP

Certificate Of Analysis
5 Bt

phixure

Customer Details

iteference Standrd used in Assay

Analytionl instruments used in Assay
Aral rie

Comments

Nt

aimgany Lin) 144

8 CALIBRATION LABORATORY Co.LTD

REPORT OF CALIBRATION

FOR

NOMENCLATURE VIBRATION METER
MANUFACTURER E INSTANTEL

MODEL [ TYPE T2LA2501/T21A3301
SERIAL NO. B UMI1230WUM 11230

DATE OF CALIBRATION 20 October 2023

ENVIRONMENT CONDITIONS 1

1% Relative Humidity : (55 15) %RH

Tempirature | (23

PROCEDURE USED :

codure Mo, CLO-CPEE-D based on [SO 16063-21 as eallbratior

1l Multimeter, Progrmn umerACounter and Y ibiation Calibruor

wble Times/Couater

Certlficate No. Q23117018

FA-01 1-0401-12




CALIBRATION LABORATORY CO.,LTD.

Benisnrt Marscit 20 Youk 4, Praset Manuill Ril. Ladpheso, Ganghok 18230

CALIBRATION LABORATORY Co.,LTD.

10-11.44, 55 Bol Prasat barsnl 21 Yook . Prassd Maruitil Rl Latiphena, Bunghok 10230
Tal 02-578-02834 Fax

A1, %

Tl

T3S iTE i weom  Emasaligicaimonnon or

i samci-Ubweatony com

i DO, Com

CLC CLC T
|—T;|=!':‘Il'v.|:n -ndlmmﬂirhll
CONDITION OF CALIBRATION ITEM : GOOD -
MEASUREMENT RESULTS : { X ) without adjustment () adjustment CALIBRATION DATA
CALIBRATION DATA 3. DISPLACEMENT RESULT .
1, ACCELERATION RESULT et paint _— STD Reading | DUCRending | Corection | Uncertalnty
Vedt paiit ST0 Reading | DUC Resding | Conection Ueertalsity Cmn ) { frequency ) (man) mind s} %ty
F3) | freguiency ) i ig) (T3] '8 L %ofrdg, ) B3 50 Ha 0.030 0.039 it i
03 i H 0300 302 i 19 004 S0 Hz D 0040 Ld ik
04 30 Hz Ll L2 {1,002 19 104 50 Hz peak .08 0,050 000 12
0s < He itk (5t 15013 (1003 19 .06 S0 Hz 0,060 0,060 200 &
0.6 S0 Hir 1600 0,613 0,003 19 w7 50 He 0670 0071 01 !
07 Mz 0,700 0oe 0,004 19 001 100 e 0.030 0030 900 7
3 100 1 1,300 0,303 ~0,003 18 0.4 100 Hx {640 (il 0,000 24
04 100 He (i (404 01,004 L9 008 100 He pesk 0,050 s 0,000 2|
03 100 He pesk 0500 0,504 0004 19 0.06 100 Ha #0681 0.061 hag) Pk
06 100 Hz 060 005 4008 1y 0 100 Hz 0.070 0,071 0001 Lok
w7 L M T T LT 19 Note, The Scapeal Aceredited ANAB Certificate No. ACDM-Z814 Version bI¥ Poge 1 2of 539
2 VELOCITY RESULT
Test paind STD Reading | DUC Rending Correction Unezrtninty
| mmis | { froquensy | o Cmmis ) { mmic ) Ly ) +{ %olndg. )
¥ S0 Me 3.000 a3 -.033 Ly
This veport is valid for the above stated instrument/s anly.
4 st Hs 4,000 4045 SIITES 19
5 50 He itk 000 5087 ~(.05T7 1.9
1 3 Hz G066 0066 19
1 80 Hr 7.000 7.081 0081 19
3 100 He 3,000 3039 0,039 19
4 100 Hz 4,000 4040 0,046 1.8
s 10 Hi penk 5004 LR K55 Le
f 100 Ha 000 6,067 1067 Lo #4% Lnd of Certificate bt
T 148 Ha 7008 07 0079 LY
Certifieate No. (23117018
LERRE IS b puge 3ol 4 Certificnte No. Q231ITHE

F3-011-04001-12

INNOVATIVE INSTRUMENT CALIREATION LA INHEVATIVE INSTRUNMESRT CALIRIATION LA

IR A TIVE PRETIECMERT CO0, L TO FEAT (PR T - B ISEVATIVE PR TIUAETRT (0 L0, HEAD CFTICE B
TAMERROCH |8, S SONTENAREIRR |1 TAMBOR AR RALD i_ bdetih s s A= S A e R0 MR SO SR TIRAKINR 11 TAMBR HARG AL e L e Sy o = B
ASAPEIO BUA R FRILT SAMELT PRAKAN PIRCAING I el THAIL ANL !w il Byl Busgiiviod ol AL S NROET K ANEFEIHE BANC FEHLDSAMET MRAKAN MEOVISCE it THRAILAND n_i Wi el Busiruis daits AcEmenlt .( o
VEL! 40029 1300 FAX 10000-29 1T 1801 b1 ki L PN 00 | AN HMIZE L0 100 ™ -_...vx:,_..?.u;‘glm..m.
Fage 1ot Page et
Certifiente of Calibration Certificate No | 23-ACT-1 16
Customer Request No - Reg-2023-1545
Name UNITED ANALYST AND ENGINEERING Certifleate No © 23-ACT-116 Sound pressurs level Calibration Results 3 Without Adjustrment
CONSULTANT €O, LTD. Request No : Heg-2023-1548 Calibration Range | Without Adj (i) (dB) Uncertainty | Acceptance limli
Address #1 Sol Udomsuk 41, Sukhunvit Road, Bangchak, (B Meanared Error Measured Error =) Class | (& dl)
Prakisnong, Bangkok 10260 B4 dB ¢ KM He 44000 0,00 - - 013 0.2%

i Under Calibration Detally 114 4B ¢ 1000 He HEH =010 - - oy 2%
Messurement ftem: Acoustic Calibeator Ol = 1 S4qn /250 Hy 9408 008 x i 0.13 023
Masufacrurer QUEST Range 94, 114 dB /250, 1000 Hz HadRII0 R Hal 009 = " ol 0.25
Moded 1 Q=20 Tntrament Staun | Lned
Serinl Number QOF L0030 Frequency of Sound pressure level
n + UAEEMAZ 1 162555 Caliiration Runge Without Adjustment A I N e
Calibration Envirenment and Details (Hn) Measured (He) | Error (%) | Messured (Hr) | Error (%) (%) | Class1(+%)
Tempesature L 127C) iaidale Ll R5939 006 : - [ 0T
Humidity £ (50420 %RH ) o 1009 Ha 999,35 0.06 - - 001 0.7
Barometric Pressure < (1043 £10.0 hPa ) PH IR e 2504 .30 : : 0.01 0.70
Received Date 21 July 2023 114 d8 /250 Ha 072 029 v . 001 0,70
Calibeation Dase 4 August 2023
Laocation of Calibration - LAB | Acoustic Tatal Hurmonie Distortion plus Naise of Sound pressure level {THDHN %)

Calibration Procedure  + In-house method CP-ACT-02 bused on TEC 60942:3017 Elootroucoustics - Saand calibrators CRRENHAn Mgk Witheut Adjustment Adjustment Uncertainty | Acteptance limit
(Hz) Mensured (%) Miasured (%) (+%) Class | & %)
Reference Stundard Model Serial Number Traceable Due Calibration 94 4B/ 1000 He (125 = i 75
Sound Cafibrios SV 35A FR0TR EEI 31 May 2024 114 dB 1000 Hz 021 040 28
Sound Calibrutor AC-H0 AC=T00001 087 EE1 23 May 2024 S4dB / 350 Hz 0.49 40 25
THD Multmeter 2013 1047765 NIMT 3 Jpmmary 2024 114 dB /£ 250 iz 043 Wd0 25
Traceability * This providoes bility of 0 reeognized national stundard, and wo the
realization of the internationa! System of Units (S1), Bty
A liml) vas IECHIR22017 Closs |
MNote
The reported encertainty is based on standand uncertainty multiplied by the Coverage Factor k=2, providing = level of . N :::::‘
confidence spproximately 95 %, End of Calibration
Calibrated By : Approved By :
Mr. Noppadon  Luangurn o M. Pacit Mathavoen
Service Calibrution Engineer Calihmution Engineer Supervisor
Tssue Date : A August 2023
The s setuted ily o e dilwaied il L The: 1l o e infull,

- leamislaimuny

Cisndislimuny



ELECTRICAL AND ELECTROMICS INSTITUTE Wy
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
#75 Moo 4, Sangpoo Industral Estate, Soi B, Subhiurm fosd lem 37, .
NACAIS{TS 17028
CALIBRATION 0118

Phiael S, Musars Samut Prakan, Samut Prakan 10280
Tiel: 466 ET0D 4860 Fax #66 2324 DT

Certificate No.: CR20230290EA
Operation No.: CP2023070044

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: RICN

Model/Type: NL-62 (Meter), UC-59L (Microphane), NH-26 (Preamplifier)

Serial No.: 00130356 (Meter), 01891 (Micraphonel, 00951 (Praamplifier) r

1D No.: LUAE EMAZ.103/2556 ﬁ
|

Customern: United Analyst and Engineering Consultant Coi,Ltd, I

Address: 81 Sal Udamsuk A1, Sukhumvit Road, Bangchak

Phrakhaniong, Bangkok 10260
Received Date: 24 July 2023
Calibrated Date: 34 August 2023
Issued Dats: 7 August 2023

Calibrated by: M. Juntaperm Kunhakomn

Approved by
T Wir. Sittichal Swaksuriyawong )
Group Manager

This rapar wes prapared sfecironically wsing applicable slacirane sgnature. Prinling or copy of file ate contidarsd g2 a copy of Ihe document,

The feported uncenainty of measrement was based on standard uncertainty multplied by & coverage lacter k)
pravidding a level of confidence of appeadinataly 95%, Tis cenificate ey ot be- repraduced other than in full sxcept

with the prrie weliten approval of the Electiical sned Electronlcs Institute, Foundation for kndustral Development
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP202302908A

Calibration Report
Function : Z. Self-generated Noise
21 Microphane Installed

Measured valus
(d8)
163
2.2 Microphones replaced by the etectrical input signal device
Frequency Measured value
(dB)
Aweeighibivg 11,3
C-wesghting 16.5
Z-weighting 251

Function : 3, Acoustical signat tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at 3 lavel of 84 dB.
Deviaticn from varlous Frequency Weighting Response Curve

ey TWeighting PWeighting ZWeighting Arceptance Uit
(Hz) (c48) {8} (dB) {dB)
125 0.0 -0l 00 +1.0
1000 [H} 01 o1 07
BORD 02 -2 ] # 1.5 -5

Function ; 4. Electrical signal tests of frequancy weightings
Welihting network response with ralative to 1 Kz

T Deviation from various Fr ¥ il Curve
C-Weighting A-Weighting Z-Weighting Acceptance lmits
(Hz) (dB) (dB) (dB) {dB)

&3 0.2 -0.1 00 +1.0
125 0.0 01 00 £1.0
250 0.a -0.1 .1 +1.0
500 0.0 o 0 +1.0
1000 0.0 oz 00 0.7
20040 0.1 o 0.0 +1.0
4000 (1] 0.0 00 +1.0
2000 01 oo =01 +1.5-25

1ADG0 =14 <18 o0 +2.5; -16.0

Page 3 af & Lgnm’%]muﬂu

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No..  CP20230200EA
Calibration Report

Equiprnent: Sound Level Mater

Manufacturer: REIN

Model/Type: NL-62 (Meter), UC-591 (Microphone), NH-26 (Preamplifier)
Serial No.: 00130556 (Meter], 01891 (Microphans), 00951 (Preamplifier)
10 Mo LIAE EMAZ. 108/2556

Amblent Temperature: [2322)%C

Relative Humidity: [50+15)%

Pressure: (1013 £ 1.50kPa

Method of Calibration =
|EC 61672-3:2013

1. Reference standards instriment =

20t hiodel Serial Mo Cert Ha. Duie Dage
1)|5tandard microphone 4180 FTETAS0 AA-1024-27 6 November 2023
2l|arbitrary Function Generator AFGEREL CO10063 CHI0230040EA 26 June 2024
3)|Programmable Altenuator PAS 2755 FF-0034-22 30 Detober 2023
465 Digit precision multimsater BRALA 9610014 CR20220223EA 14 Novamnber 2023
P Fruormic] ned CL-P230026 20 March 2024
5)|Fressure urnl_ltya : PTG FO680002 e
[Temperature Transmitier CD20230196EA 23 July 2020
I Fumislity and CL1-P230032 a il 2020
6i}|Fressurs urnl_l','a i oTu0 FO640003 303, April 2
[Tempetature Transmitler CO20230197EA 23 July 20249
CH20Z3003LEN 14 February 2024
T|Performance Audio Analyzer UBR03E MYEEE10003
l|Perfarmance Audio Analyze 03 BE510003 CHEO200RAEA § Seplember 073

2. This result of callbration was found accurate as shown on date and place of callbration only
3. This certification is traceable to the infemational system of unit maintained at -
Refarence standards instrument for Acoustic furction
- Natlonal institute of Metrology (Thattand)
Reference standards instruenant for Bectrical function
- Nationat Institute of Metrology (Thailand)
Electrical and Electronics Instiute; NSC Accredited Callbration Ne0119

Reauit of Callbration:-
Function : 1, indication at the call 1 check frequency
Reference Measured valus Deviation Acceptance Umits
Acaustic Signal (dB) (dB) (dB) (dE)
4.0 g9a.0 on +0.T

Note: Absolute sensithity was established by the use of the Sound Calibrator RION Type NC-74 5/ - 386153278

Pisddty enenslamun

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Now CP20Z30Z90EA

Calibration Report
Function ; 5. Frequency and time waighting at 1 kHz
5.1 Frequency weighting at | kHz

Frequency Measured valug Deviated valus Acceptance limits
Weighting (dB) (g8} (dB)
Crwielghiting 2440 0.0 +0.2
Adweiehting 98,0 00 .2
Zoerighting S0 0.0 0.2

5.2 Time weighting at 1 kHz

Tirrie Measured value Deviated value Acceptance limits
Weighting (dB} (dg) {d8)

Fast Sa4 i) 0.1

Slow S4.0 0.0 0.1

LAen 96,0 ] 0.1

Furiction : &, Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz y\al at reference level.

Time Perlod to Reference Record SPL at

Apply Sigrial 5PL Conclusion of Time Redaes value ACEEPIIGE B

{rmin) (dB) Period (dB) (Bl (dB)

30 4.0 5.8 0.0 =01

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 lmits

Malue (dB) (Bl {da} {dB)

54.0 94.0 0.0 +0.8

95.0 oan [T +0.8

104.0 104.0 0.0 +0.8

109.0 109.0 0.0 +0.8

11480 1140 Q.0 +0.8

1150 1190 a0 18

1240 1740 0.0 +0.8

129.0 129.0 0.0 10.8

130.0 130.0 0.0 08

15140 1310 0.0 0.8

132.0 00 +0.8

133.0 0.0 0.8

1340 00 =08

135.0 0.0 0.8

1360 a9 0B

1370 00 +0.8

higads wonanslamuny



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
b ]

Certificate No.: . CPE020290EA
Calibration Report
7.2 Level Lingasity on the reference level range, Lower

Antleipated Measured value Deviated value Acceptance Umits

Value (dB) {dB) {d8) (dE)
9.0 94.0 0 +0.8
89.0 890 a0 +0.8
8.0 Ba.0 [T 0.8
19.0 18,0 0.0 +:8
140 4.0 0.0 +0.8
69.0 69.0 0.0 +0f
54,0 &40 a0 (B
58.0 59.0 0.0 =08
540 540 00 +0.8
49.0 49.0 a0 £0.8
a8.0 an.0 0.0 +08
3%.0 39.0 00 +0.8
380 339 0.1 =08
290 289 0.1 0.8

Function : 8 Tone burst rasponse

Time Tone burst Measured Deviated Acceptance limits
ghting duration, Th {ms) value (d) wvalue (dB) (dE)
20 1260 ] =05
Fast F] 1090 ag +10:-1.5
0.25 959 0.1 +1.0;-3.0
Slonw 200 1196 Q0 0.5
i 1000 00 £10;-30
200 1200 an 0.5
LAE 2 G0 an +1.0:-1.5
0.25 209 01 +1.0:-3.0

Function 9. Peak C sound leval

HNumber of cycles Anticipated Measured valug Daviated value Acceptance Umits
In test signal Value (dB) (dB) (d@) (eiB)
Cornpet: 1254 1252 o2 +20
cycle

R 1244 1200 08 +10

halfl cycla
TG 1284 1200 o4 410

half oycle

Pt onanslumugy

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, 5ai 8, Sukdwemvit Road km 37,

Phirgatk Su, Mueang-Samut Prakan, Samut Prakan 10280
Tel: «66 2709 9860 Fac +65 2524 D317

Certificate No.: CP20230291EA
Operation No.: CP2023070045

Certificate of Calibration

Equiprnent: Sound Level Meter
Manufacturer; RICN
| Medel/ Type: NL-62 (Mster), UC-55L (Microphone), NH-26 (Preamplifier)
{ Serial No.: 00130357 {Meter), 02373 (Micophone), 00391 (Praamplifier)
| 1D Mo LIAE EMAZ 104/ 2556
Customer; United Analyst and Engineering Consultant To,Ltd,
Address: B1 Sol Udomsuk 81, Sukhumit Road, Banechak
Phrakhanons, Bangkok L0260
Recelved Date: 20 July 2029

Callbrated Date: 3 < 4 August 2023
Issued Date: T August 2023

Callbrated by: Mg, Juntaparn Kunhakom

Approved by: -

{ Mr, Sittichai Swaksuryaweng |
Group Manager

This report was prepared elecironically iming applicabile slecironic signahue. Printing of copy of fle are considensd as a copy of Ihe document.

The teparted uncertainty &f measizement wes based on standard uncertainty multiplied by s coverage factor k)
roviding @ level of oonfidence of aporosmiately 25%. This certificate may not be reproduced other than in full escept

with The prier wiitten apgrovil of the Flectrical and Elactriames Institute, Fourid for ksdustriz) [

Page 1of &
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
ik

Certificate Mo,  CPIGZI0ZW0EA
Calibration Report
Funetion : 10, Owerload indication

Measured value [CE]]
Positive Negative Deviated value Acceptance limits
one=half cycle one=hall cycle (dB) (de)
139.4 1395 01 =15

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

ﬁ:;;e:.::: Reference SPL C“P:I:;g::l;#mE Deviated value Acceptance limits
{min} (dB) Period (dB) () fdB)
5 129.0 128.0 L] +.1
Uncertainty of measurement
_ Uncertairity Mammum-permitted uncerainty
Function of measurement
{dB) i)
1] Indicatien at the calibration check frequency 030 Nat applicabls
%1 Self-generated Nolse .10 Not applicable
3) Acoustical slenal tests of Frequency welthtings a0 060 (10Hz to JkHz)
- Free-fieid saund presswie responie lavel " 0.70 {>0kHz to 10kHZ)
4] Elactrical signal tests of frequency weightings 0,20 0.20
5) Frequiency and fime weighting at | kHz 0,70 0.20
6) Long-Term Stability .10 0.10
71 Lewel Linearlty on the reference level range 030 030
fil Tone burst résponss 0.20 030
8] Peak C sound level .20 0.35
101 Qverload indication .20 0,25
(11 Figh-Level Stabiliey 010 010

Rernarks: L The scosplance limil is for the devated value:
2. hcceptance limits was ECATATE-3:2013 Tlass 1
3. The cowerage factor & = 200

== End of Report - -

Pule 4 wenenslairuRy

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No:  CPZ0R30291EA
Callbration Report

Equipment: Sourd Level Meter

Manufacturer: RN

Model/Type: NL-62 (Meter), UC-59L (Microphione), NH-26 (Preamplifier)
Serial No.: 00130357 (Meter], 02373 (Microphane), 00381 (Fraamplifier)
10 Mo LUAEEMAZ 100/2556

Amblent Temperature: (Bx2)C

Relative Humidity: {50+ 15)%

Pressure; (1013 1.5} kPa

Method of Calibration =
IEC 61672-3:201%.

iration
|\ Reference standands instrument =
Instrument Madel Serial bo, Cert. No. Dus Date
I!IStan:jard micraphone A1B0 2787490 Ade1020-22 6 November 2023
)| Arhitrary Function Generatar AFGID2L CO10063 CEHIZI0090EA 26 Jure 2024
3)|Progrmammable Attenuator PAS 2755 EF-0034-22 30 Crctober 2023
4|45 Digit precision mullimeter BEAGA 2610014 CB20220323EA 14 Navember 2023
5)|Pressure humidity and = CL1-P23002e 20 March 2024
PTUZD1 064000Z
Ternperature Transmitter F CORGZIN1DEEA 23 July 2024
&) Pressure humidity and . CL1-P230032 g April 2020
PTUZa1 FOGA0003
Termperature Transmitier TOR0230197EA 23 July 2024
CBZ0Z3003BEA 11 February 206249
e MYSE51000
Tl|Performance Audio Analyzar 1189038 MYSESE0003 CHIOZZI0ADEA B Septertber 2023

2. This fesult of calibration was found accurate as shown on date and place of callbration anly
3. This certification ks traceabls to the international system of unit maintained at
Reference standards instrument far Acoustic function
- Mattonal Institute of Metrology (Thalland)
Reference standards instrurrient for Electrical funciion
Jte of Metrology (Thailand)
ctromics Institute; NSE Accredited Calibration No.0119

Fesult of Callbration:=
Functian : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance lmits
Acoustic Sigral [dB) (g} (B} {dB)
94.0 4.0 oo £0.7

Meite : Alssolute sansithdty vas established by the use of thie Seund Calibestor BION Type NC-T4 S0 @ 38615278

Page 2 6 6 Lgmhmuqu



ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo.

CR20230291EA

Function : 2. Self-generated Noise
2.1 Microphane Installed

Measured value
(B}

163

Calibration Report

2.2 Microphone replaced by the slectrical Input signal device

Fraquency Measured value
Welghting (dB)
Aoweighting 121
C-welghting 165
Z 215

Meter

rge-fsld acoustic response ot a lavel of 84 dB

Function : 3. Acoustical signal tests of fraquancy weightings (Without Windscreen)

= Deviation from various Frequency Welghting Curve
! C-Weighting A-Neighting Z-Weighting Acceptance lmits
(Hz) (da) (dB) {dE) (da)
125 0.1 .0 0.2 +1.0
1000 0o 0.0 0.0 0.7
E000 0.0 0.0 [=11] ]

Functlon : 4, Electrical signal tests of frequency welghtings

=

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Weighting network respanse with relative to 1 dHz.
gy Deviation from various Freguency Welghting Response Curve
C-Weighting A-Welghting Z-Welghting Acceptance limits
{Haz} (dB) () {dB) {da)
53 0o 0.0 0.1 =10
125 01 0.1 0.0 =10
250 0.g 00 0.1 1.0
500 0.0 0.0 01 =1.0
1000 0.0 0o 00 =0,7
2000 0.1 [11:] 0.0 +1.0
4000 0.0 0.0 0.0 =10
B000 01 a1 0.0 |25
16000 =13 1.3 o1 +5;-16.0
Page 3ol &

wnenslirunRy

Certificate No.:

CPI0ZII2FIEA

7.2 Lewal Linearity on the refarence level range, Lower

Calibration Report

©

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

Function : 5. Frequency and
5.1 Frequancy weighting at 1

CP20230291EA

Calibration Report

tima waighting at 1 kHz
kHz

Frequency Measured value Deviated value Acceptance lmits
Weighting (dB) (dB) (dB)
Cowveighling 98,0 00 0.2
A-waighting 920 1] .2
Z-wveighting 940 00 +0.2
5.2 Time weighting at 1 kHz

Time Measured value Dreviated value Acceptance limits
Weighting (dB) (dB) (B}

Fast FR.0 00 +0.1

Slony 94.0 o] 0.1

Lieg 9a.0 0.0 0.1

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

Time Period to Reference Recard SPL at A
Apply Signal L Conclusion of Time Deviated value Acceptance Umits

{min} {da) Period (dB) (4B} (dB)

A0 S0 54,0 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 vaiue Acceptance mits

Value (dB) () (@) (d)

940 980 a0 £

99.0 55,0 0.0 =08

1040 104.0 o0 +0.8

109.0 109.0 0.0 +0.8

116.0 118.0 0.0 +0.8

119.0 1180 o0 +08

1240 1240 ap s

129.0 129.0 0.0 08

130.0 1300 0.0 08

1310 1310 o0 0.8

1320 1320 0.0 +{H

1330 1330 oo +0.8

1340 134.0 00 =0.8

1350 1350 0.0 =08

136.0 1360 0.0 0.8

137.0 1370 o0 0.8

©

- »

Page 8 of &

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

wonenshirauRy

Certificate No.:

CPEOZ30291EA

Calibration Report

Function : 10. Overlsad indication

Measured

value (dB]

e Tepive Deviated valus Acceptance lmits
one-half cycle ane-half cycle {dB} (dB)
1325 138.5 0.0 #1.5

Functlan : 11, High-Level Stability
High-level stability ovar 5 minutes, with steady 1 kHz signal, 1 di below upper boundary.

Anticipated Measured value Deviated value Acceptance Umits
Value [dB) {dB} (dB) (dB)
8.0 LLE] 0.0 108
B0 BE.0 0.0 0.8
84.0 840 00 0.8
79.0 9.0 00 =08
74.0 4.0 oo 0.8
69.0 69.0 a0 +0.8
64.0 64.0 00 0.8
550 550 [ +0.8
54.0 54.0 0.0 08
5.0 29.0 0.0 0.8
440 4.0 0.0 +0.8
35.0 3%.0 00 0.8
340 34.0 i) +0.8
290 289 0.1 08
Function : B. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Wielghting dration, Th (ms) value (dB) value (d8) ()
200 1250 0.0 +0.5
Fast 2 1080 L1 +10;-1.%
25 ] 1 +1.0; -3.0
200 1196 0.0 +0.5
Gl 2 1000 0.0 10,30
200 1200 a0 +0.5
LAE 2 100.0 a0 +1.0;-1.5
0.25 w08 02 #1.0;-30
Function : 9. Peak C sound level
Humber of cycles Anticipatad Measured value Deviated value Acceptance limits
in test signal Walu= (dB) {dB) {dB) (dB)
CEmpEh 1254 1252 02 120
oycle
Bisicty 1244 1241 FE) £140
haif cycls
Khstine 1244 1244 03 10
half cycle
'
ool wnanshumugy

Tims Periae o Reference SPL Aeonrd P at Deviated value Acceptance Umits
Apply Signal Conclusion of Time
(min) (cie) Perlod (dB) {dB) (dB)
5 1290 129.0 00 01
Uncertainty of measurement
- Uncertainty Maximum-permitied unceralnty
Functian of measiumement
(B} (clB)
1} Indication at the calibration check fregquency 030 Mot applicable
4} Seli-generated Nose 010 Mot applicabla
3} Accustical signal tests of frequancy welshtings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level 070 {>kHz to 10kHz)
4} Eiectrical signal tests of fraquency waights 0.20 0.20
El Fraquency and time weighting at | kHe .20 0.20
|57 Lerig-Term Stability 010 0.10
77 Level Linearnity an the reference level rarge 0.30 0.30
E Tone burst response 0.20 0.30
91 Peak C spund fevel 0.20 0.35
(107 Dvertaad indication (.20 0.25
|11) High-Levet Stakility .10 010

Remarks

1. The acceptance Uit is for the devisted value,
2. heceprance Umits was IECH1672-3:201% Claws 1
3

The coverage factor & = 2,00

- = End of Report - -

Page & of 6
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List of Instrument Certificates for Environmental Quality Analysis

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 National Food 2303074-001-01 27 May 23 25 May 24
Institute,Ministry of Industry,
Thailand
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
4 |DO Meter BIOCHEMICAL OXYGEN Ysi 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
5  [Hot Air Oven SUSPENDED SOLIDS Memmert UF55/ B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
TOTAL DISSOLVED SOLIDS Association (Thailand-Japan)
6 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TMB47 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
7 |pH Meter pH YSI Environmental pH 100A / JC03354 Technology Promotion 23CH1487 22 Nov 23 21 Nov 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




NSC-TISI-TIS 17028
CALIBRATION 0051

Calibration Certificate

Certificate No.: 2303074-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD,
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

F Bangkok 10260

Pagelof3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-5/FACT
Serial No.: 1129361010
1D No.: UAE.WAS.002/2552
Order No.: 2303074
Operation No.: 2303074-001
Date of Receipt: 26 May 2023

Date of Calibration: 26 May 2023

Calibrated by  Mr.Pheraphat Tuanjit Approved by

Sciantist (

Vice t, Dep. of L ¥ Services
Date of Issue: 29 May 2023 for the Team
The are for a P y of 950

This Certificate is issued in accordance with the conditions of acoreditation granted by the Thail Laboratory Accreditation Scheme
which has assessed the measuremant capability of the laboratory and its traceability to recognized national standands and to the
units af realized at the o ing national standands taboratory. This certificate may not be reproduced other
than in full except with the priar written approval of the Nationa! Food Institute,

F-C5-009 Rewision: D1 Date: 20-04-65

0,
AR

S
ilae-en
ST
SRR
Calibration Report
News 2 001-01
Equipment: Electranic Balance Manufacturer:  METTLER TOLEDD
Model:  AB204-5/FACT Resolutioni  0.0001 g
Serial No.: 1125361010 I Nou: LIAE,WAS.002/2552
Capacity: 220 g
Date of Calibration: 26 May 2023 Page2of3
Conditi At BT + 01 T RelatveHumidi: 61 = 12 %
Place of Calibration: Foam 108 Balance Roam, UNTTED ANALYST AND ENGINEERING CONSULTANT COLATD.

Condition of Equipment: Gooa Conditon

Condition of This Results of Calibration:

1, Calbration Method; NFI Method W-MA-001  In-House Method besed on UKAS Lab 14 : 2019

2. Reference Standards:

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

Standard Weight Class E2 1mg to 2009 BS0SS67572 TCS M23040535 B Agefl 2024
Instrument Model Serial No.  Calibrated By  Certificate No. Due Date
Therma-Hygro Meter B08H1 WFLBTH 018/23 Qualty Reborn GR23-04%1 21 February 2034

3, This certificabon If traceabie to 51 UNIT
4, This cenificate was certfied anly for the inssrument we cailbrated,
5. Thits result of calibration was found accurate s shawr on date and place of caibration ooly.

Calibration Results:
1. Repeatability of Reading:
Maminal Value (g ) Starclard Deviation of Resding {g)
100 0.000048
200 0.000048
2, Off-Center Error:

B s of 100 g wos placed and moved o various postion on pan,
The baiance resding cotained 5 giver in the table.

o
jol
Fellcs

1 2 3 @ 5 L} (Maximum Difference}
o d}C o Jjt o 3fC o d|C o 3| o} L)
599996 | 599995 | 599995 | gaowaw | 09909 | eseear 0.0003

F-CS-042 Revision: 01 Date: 20-04-65

o

MEC-TIEI-TIS {7032t
CALIBRATION 006

Calibration Report

Certificate No.: 2303074-001-01

Equipment: Eiectronic falance Manufacturer:  METTLER TOLEDO
Model: AS204-5/FACT Resalution: ool g
Serial No.; 1129361010 1D No.: UAE.WAS002/2552

Capacity: 220 ¢

Date of Calibration: 2e My 2023 Page 3of3
Calibration Results:  (Continued)

Calibration Range:  (-200 g

Calibration Adjustment:  Internal Calibration

3. Departure from Nominal Value:

Nominst Value Standard Vale Average Readng Correction Uncertainty Coverage Factar
i 9 ) {9 ) [ g ) g [ - | X

Uinkasd 000000 0.0000 0.0000 0000088 200
.01 0.01000 0.0100 0.0000 0000088 200
0.08 0.05000 £.0500 0.0000 0.OUD0ES 2.00
01 0.19001 0.0999 00001 0000065 200
02 0.20001 0.1999 00001 0000065 200
0.5 0.50002 0.5000 0.0000 0.000068 200

1 L0000 L0000 0.0000 0000063 00

2 200002 20000 0.0000 0000082 200

5 5.00002 £.0000 00,0000 0.000090 2.00

10 10.00001 59999 0.0001 0000091 00
20 2000003 20,0000 0.0000 0000085 200
50 5000003 43.9999 0.0001 0.00011 00

n 000006 63.9999 0.0002 000013 200
100 10000006 53.9998 0.0002 0.00016 200
150 15000008 149.9999 0.0002 0.00028 200
200 200.00016 199.9998 0.0004 | aiioiss X

The reported uncerainty of measurement was Dased on & standand uncarainty muRIplad Sr o me Sownn m | b g 0
fevel of confldence of approximately 95 %,

F{5-012 Revision: 01 Date: 20-D4-65
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Foundation far indusinal Development Aatonal Foos irasute sl ’
Food indusinal Laborstery Service Cerver CALIBRATION 0061

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR2050U

Serial No.: C210685394

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 mrJerawut P i App d by
Scientist M
Manager, Division of Calibration Laboratory

Date of Issua: 9 April 2024 Responsible for the Technical Management Team

The are for a of app ¥ 95%

Thes Certificate = msued i accordance with the conditions of accredfation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboralory and its treceability to recognized national standards and o the
ursts of measuremert realized at the coresponding national standar toey. This cerficate may not be repraduced other
than in full except with the price written approval of the Nationg! Food 3

F-CS-003 Revision: D1 Date: 20-04-55
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TSN Food incsmal Laborarory Serves Carter ERCmRATION noa:
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer;  METTLER TOLEDD
Model:  ¥SR2050U Resolution:  0.00001 g | 0.0001 9
Serial No.: C1105853%4 1D Mot UAEWAD, DI0/2585
Capacity: 220 g
Date of Calibration: 2 apri 2024 Page 2of 4
Condi Amiient M5 4 05 T RelatveHemity: 475 = 15 %
Place of Calibration: Labaratory, LINTTED ANALYST AND ENGENEERING COMSULTANT €0, 1D,

Condition of Equipment: Good Condbian

Condition of T )

1. Calloration Method; NFL Method W-se-001  [n-riause Meshod based on UKAS Lab 14 1 2019
2. Heference Stadands:

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

Standard Weight Clsss £2 1mg to 200g BS05567572 1w M23080535 B Apri 2024
Instrument Model Serial No, Calibrated By  Certificate No. Due Date
Thesmo-Hygro Meter 608-H1 NFLETH DIEJZ3 Quanty Rebam CR24-0343 9 February 2025

3. This certification is traceablo to 51 UNIT

4. Thes certificate was cortified only far the instrument we calibrated

5. Thes resiift of cabbration wats found accurmte @ shown on date and gisce of calbration anly.
libration i

1. Repeatability of Reading:

Fominad Value {9 § Stangerd Dewabon of Aesding L g}
A0 0.0000047
il 00000052
100 .000048
200 0.000048
2. Off-Center Error:
Amassal 100 g wes placed and moved o vanious postian oo pan
The aaance readng ootaired f given in /_ N
@ (B, 6

O]
=]
1 4 5 3 ma-msmwDimesvem:m_|
{ g} } L I 8 T el
100.0000 | 1000001 | 995999 | sssess | 100.0001 | 100.0000 00001

F-C5-012 Revision: 01 Date: 20-04-65
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=i Foundanon for nousina Development Nanonal Food nsiuee NSD-TISILTIS 17025
wisnery uf indasy 00 INdushial Laboratory Senice Cenfer CALIBRATION D081
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Elftranic Salaee Manufacturer:  METTLER TOREDO
Model; XSR20500 Resolution: 000001 g/ DOO0L g
Serial No.1 C210685354 10 Moot UAS WADO10/2565
Cepacity: 220 o
Date of Calibration: 2 aprt 2124 Page 3 of 4
Calibration Results:  (Continued)
il i nge: G-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )
Hernime Vitlue Sandérd Value Averags Reading Carrection Uncertanty Coverage Facior
L g8 ) a1 L4 ] g ) (= g J L3
Unload 000000 0.00000 0.00000 0.0000066 2.00
0001 0.001003 000101 000001 00000085 2.00
0.005 0005003 000500 0.00000 00000082 200
001 0010003 001000 0.00000 00000089 200
008 0.049956 0.05000 .00000 0.0000096 200
0.1 0L100011 010000 £.00001 0000011 200
0% 0.500016 0.50001 0.00001 L 000014 100
1 1000003 100002 -0 D002 L.000016 100
1 2000023 2.00001 0.00001 £.000017 200
3 S.00061% 5.0000F 0.00000 0000030 1.00
10 10.00000% 10.00000 0.00001 0000026 200
20 20.000031 2000000 0.00003 0000037 200
a0 30000040 3000001 100003 0000050 200
k2 50000028 5000003 0.00001 0000068 200
] S0.000068 80.00007 100005 0.00011 | 0

F-CS-012 Revision: 01 Date: 2)-04-65
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Food Indusinal Laboratory Semice Cerfer CALIBRATION 0081 - Food irdusival Laboralony Serace Canter CALIBRATION 0081
Calibration Report Calibration Certificate
Certificate No.: 2402283-001-01
Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Equipment: Electnnic Balance Manufacturer:  METTLER TOLECO
) Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Model: XSRI0SDU Resolution:  0.00001 g/ 0.0001 g
10260
Serial Mo (710683394 0 No.i LAE WADD10/7565
Capacityr 230 g
Date of Calibration: 1 il 2024 Page 4.of 8 Fageiofd
Calibration Results:  (Continued) 4 .
N Equipment: Electronic Balance
Calibration Range; 51200 g
Calibration Adjustment: [nternal Calibration
? Manufacturer: METTLER TOLEDO
3. Departure from Nominal Value: {Range: &1 - 200 g ; Resolution: 0.0001 g )
Model: XSR2050U
Nomanal Ve Standan value verage Reading Corecmion Uncanainty Covorage Factar
L 1 L 1 £ 1 x -
L o) ) e g e Serial No.: C009071872
90 2000010 20,0001 0.0000 0.00015 200
00 00, L0005 00,0001 0.0000 0.00015 200
. ! ! 1D No.: UAE.WAD.012/2563
110 11000007 110.0001 0.0000 000015 208
120 12000009 120.0000 00001 1100017 200 Order No.: 2402283
130 130.00010 130.0000 0.000% 0.00019 200
140 140.00014 1400000 0.0001 100020 100 Operatlon No.: 2402283-001
150 15000009 150.0001 0.0000 000020 ; 200
160 16000010 160.0001 Q0000 0000232 200 Date of Receipt: 2 April 2024
120 120,00012 1400001 00000 £.00023 200
00 200.00016 200.0003 0.0000 .00028 2.00 Dam D' Ca"brﬂtiol‘l' 2 ‘p 2024
Calibrated by mr.Jerawut Prap App 1 by
Scientist { Mr.Phi
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The unc are for a of 95%

Thiz Certificate i issied in accardance with the condibons of accreditation granted by the Thal Laboratory Accreditation Scherme
which has assessed the measurement capability of the laboratory and its traceatility to recogrezed nabonal standards and to the
umits of measurement realized al the corresponding national standards laboratory. This certificate: may not be reproduced other
than in full excapt with the prior written approval of the National Food Insbiute,

Tha reparied uncerainty of measurement was based an a standard uncertarty multpiied by a coverage factar A , |
level of confidence of approximately 55 %.

F-{S5-003 Revison: 01 Date: 20-04-65

F-C5-012 #evision: 01 Date: 20-09-85
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Food Inclsirial Laboratery Senize Ceer SREERATIGN D08t Food Frilaima | ahovacry Sene Corter BEETREN T8
Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Electronic Balece Manufacturer:  METTLER TOLEDO Equipment: Electronic Balanoe Manufacturer:  METTLER TOLEDD
Model; XER20S0U Resolution:  1.00001 ¢/ 0.0001 g Moel: XS20500 Resolution: 000001 g ) 0.0001 g
Serial No.; (DOSGT1E72 T0 M. LAE WAD 012/2563 Serial Mo.; CO0S071572 0 W LAE WAQ 01217553
Capacity: 220 g Copacity: 720 ¢
Date of Calibration: 2 apri Jo04 PageJef4 Date of Calibration: 2 agil 2024 Page 3of4
Environment Condition: Ambiemt Temperaturs: 245« 05 T Relatve Humidey: 475 25 W% Calibration Results:  (Continued)
Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSLLTANT 0O, LTD. R B 0-80g
Condition of Equipment: Good Conaiton Calibratian Range;
Condition of This Results of Calibration: Calfbeation Adfustmsnts:| [asermel-Colbigtion
1, Caflhrabion Methad: NFL Methad W-MADOL  1n-Hokise Mechod baited on LKAS Lab 14 | 2019 3. Departure from Nominal Value: (Range: 0 - BD g ; Resolution: 0.00001 9 )
2, Reference Stanars
Reference Standard ~ Model Serial Mo, Calibrated By  Certificate No.  Due Date Nernmal Value Standard Valus Avecage Rasting | imeion Uncortainty | Coverage Factor
Standard Weight Clss £2 1mg ta 2illg AG055E7572 s MIIADS3S B Apnl 2024 a4 e gy FaE P Ey "
Instrument Model Serial | Calibrated By  Certificate No. ~ Due Date
iz, Uinicert 2.000000 000000 1100000 0.0000088 200
Tharma-Hygra Metar BOEHT WELETH ORI Quaty Rebam ORI & Februsry 2025
I.0CL01 04 £
3. This cerfication §5 traceabie to ST LUNIT 0.001 0.001003 0.0010] 000001 0.0000091 200
4, This certificate was certified only for the Instrument we cabbeaiod 0005 0005003 000455 00001 1.00000%4 200
5 This result of calitration was fund accurate as Shonn on date and Hace of calibraton onty 001 0010003 003000 10,0000 1.0000051 200
Calibration Results: s 004555 005000 00000 11000008 100
o o S o1 1500011 0.30000 000001 0000051 200
05 0300018 050001 0.00001 0.000014 100
Nomingl vake  { g Standard Devabon of Heading {el
piz e i L.0C000T L0000 2.00002 1.000015 2
B 0000063 2 2.000053 200001 000001 0.000037 200
100 0000045 s 5 pocen? 500007 0.00000 0000070 2.00
200 0000053 w0 16.000099 1600000 0.00001 1B00GIs .00
2, Of-Center Error: n 20000031 2000002 0.00001 0000037 200
A mass of 100 g was placed and moved to verious postion on pen.
] 30 0004 3000003 200001 0p00057 200
T hatanoe reading chtared (5 ahen in the tahle o
- 1 r 50 50000028 50.00004 000001 0000068 200
2 /&, a BOLOD0068 B0.00005 ooz | o000 100
o}
@

1 2 3 & (Marimum Diturence)
L4 [ (g}
1000003 1000001 00003

F-C5-012 fewision: 01 Date; 20-04-65 FC5-012 Revison: 01 Date-, 20-04-65
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" Foundatin for dusirial Develosment tanonsl Food insmte RCCTE.
wwmary  FODM NOUsal Laborarory Service Cerver TeALIRENTION LW TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
c I.b n R CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
allbra tlon ePOrt 5344 PATTANAKARN ROAD SO1 15, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0:2717-3000 FAX. 0-2719-8484
Certificate No.: 2402283-001-01
= Cert.No.: 24TW30
Equipment: Electronic Baance Manufacturer:  METTLER TOLEDD
Page.: 1 of 2
Mode XSRS Resolution:  8.00001 § /00001 5
Serial 0. CO0S07IET 1D No: UAE WAD.012/2563 Cerﬁﬁcate ﬂf Tesﬁng
Capadityr 7M1 g
Date of Calibration: 2 son 2024 Page 4 of 4 Equipment : DO Meter
Calibration Results:  (Continued) Manufacturer : hi:]
Calibration Range:  H1-300g Model : 5100
Calibration Adjustment: [nternal Calibration Serial No. : 118 101863
& arture from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001
D {fange 4 Y g} ID No. : UAE WAD.004/2554
\ Received Date : 20 Fabruary 2024
Swandard Vake Average Reading Coerection Uncertanty Converage Facr
Log ) a1 L g ) L g ¥ (s g} [ Test Date 21 Fabruary 2024
40 90.00010 90,0000 0.0001 0.00013 100 Refarance : 2402-0628050-1
1 100, DO 100000 Sl L - Submitted by : United Analyst and Engineafing Consultant Co. Lid,
il 14000007 110,01 00000 000017 b} 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak,
20 12000005 120.0000 o.4001 0060 200 Phrakhanong, Bangkok 10260
) 130000 1300000 00001 000015 200 Laboratory Condition : Temperature (25+ 5 )°C
40 14000014 140.0000 00001 0,00020 100 Humicity (50+20)%
150 15000008 1500001 o.0000 200000 200 Test Procedure : In - house method . CP-CHY
160 L00010 160.0001 0.0000 000003 200 2c AT pECES
17 17000002 L0 0001 0.0000 000003 200 Tested by : Walalak Sirithean
00 260 60016 00,0000 00002 0.00008 | 200
Approved by :

The réported ureerarty of measrement was based on & Sandant vecerainty mullinked by 3 cveragn facor & pe
level of corfgence of approximataly 95 %,

ROV -V (-

F-CS-012 Revison: 01 Dete: 20-04-65

() Pomihippa Tameyakul

{ ) Unnopphol Harachai
(/] Saithip Meangmai

Issue Date :

22 Fabruary 2024
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Cert.No.: 24TW3g
Page.: Zof 2

Condition of this result of calibration

. Reference Standard Instruments :

This. ion is to the | System of Unit through the reference standards
faboratory of Industrial Calibration Center, Technology Promotion Assoclation (Thailand-Japan).

Instruments Serial No. 10 No. Certificate No. Dua Date
1. Burette 1308U10 23CG1172 22 Mar 2025
2. Balance 14233821 110RCO0Y 23MMa05 16 July 2024
2. Standard Matenal =-
Material Manufacturer Lot.No. Assay
Sodlum Thiosulfate pentahydrate Merck AM1TE3316 100.2%

Result Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125
Titration Method DO Meter
(Azide Modification Method) Reading Siancint Pavigtion
(mgil} {mgrL) (mgiL)
B.20 819 0.0055

This report was ceified anly for the instrument we tested it is afowable 1o use for shudy
Intend to use for advertising and referral purposs is prohibited This report may not be reproduced
athar in full without written approval of the laboratory

lﬂnmﬂ“"

Equipment : Hat Alr Oven Cert, No.: 24TM5E9
Condition As-Received :  Used ltem Page: 2ol 3
Referance : 2404-00040C-3

Procedure Used :-

G ion were using precedure CP-OTO02 based on TLAS G-20 according to direct
measurement methoad with Data A which d with T Detector ( RTD |
and Thermosouple Type T.

The temperalure scale used was based on IT5-80.

Condition of this result of calibration
1. Referenca standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1} Data Acquisition MYSTO13711  23LM115 TPA 11 Jul 2024
2. This cortificate is valid only to the item calibrated on date and place of calitration
3. This ion is 1o the Systam of Unit.

Remark : TPA - Technology Promotion Associston | Thailand - Japan
Result of Calibration :- [ *} Without Adjustment
Function of UUC* : Temperature Sourcs
Fresh alr setting : Close during

i x Beginning Finlshed
Temp. | 'C ) 27 25
REL.Hurnid. { % } a7 48
AC Supply { Voit ) 221 220

Ref, Std. ID No.: @

H Calil Point
{120t0 180 )
Position :
C

1 21-187C-01

2 1-187C-02

3 21-18TC-03

4 | 21167004

Proba Detalls: DI jon of G 5 | 21-18TC05
gw 50 ¢m D= Q.50 m o4 2 i il i
b= ED em W= el m 7 2118TCO7 | 18RTD-2T
e= 80 H= 075 m _8 | 21-167C-08 | 16ATD-28

Capacity= 030  ne 8 (ef) | 21-18TC-08

BN Taseim
a1209

JUNN
T3“3;I

NOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

NAC-THETIEV IS
CaLIBRATION Spo

Cert, No.: 24TM589
Page: 1of3

Certificate of Calibration

Equipment : Hal Alr Oven

Manufacturer : Mammert

Model : UF 55

Serlal No. : B212.0411

1D Ne. : UAE WAD. 0052556

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260

Location : Lab Floor 2

Recaived Order : 01 April 2024

Callbration Date : 07 - 02 April 2024

Ambient Temperature : {28+10)°C

Relative Humidity : (60+30 )%

Callbrated by : Krisda Malee

Approved by : .

{ ) Pompan Paplm

("} Sumit Imjai

[} Kunchit Prormprat

Issue Date : 5 April 2024

The Uncertainties are for a | bility of approsi 950

Lanm':‘lunwlgl
A DOB508

@\
Eguipment : Hat Air Oven Cert. No.: 24TM5EG
Condition As-Received : Used ltem Page: 3of3
Refarence : 2404-000400C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC™ : Temperatura Source
Fresh air setting : Close
Calibration | wuc* uucr Temparatura Temperature | Overall | Covarago
Point Setting | Reading stability uniformity Varlation| Factor
{*¢) ji*c)|(*c) (£°C}) {C) L) K
104.0 104.0 104.0 0032 047 0.84 2
120.0 120.0 1200 012 072 13 2
180.0 180.0 180.0 013 1.2 15 2
M Temperature [ °C | L
Paoint Pasition
("¢ 1 F] 3 4 5 & 7 8 |9(ref)| (+C)
104.0 104464 | 105.847 [ 104.226) 104,232 | 104,106 | 103.691 | 104.275[ 104,127 [ 104.013 0.42
1200 120,486 | 120.088 | 120.635) 120586 119.531] 119.644 | 120.364 | 120.144 [ 120,158 1.1
180.0 80,574 | 179.760 | 180.285| 180.870| 179.534 | 170.750| 180.287 | 175.961 | 179.802 19
Average” : The average of 30 valuas in each position.
Temperature stability : One-haff of the greatest maxdmum di of P at any one sansor,
I Ity : The iff of P at any sensors and the measured

temperature at the reference location which are obhserved at the same time or al as close an observation time as
possible to daterming the temperature pattern or homoganaity within the chamber under steady-state conditions.

Overall

£ The i of the i and

maasurad sres throughout observation,

uuc* @ Unit Under Calibration
Note © The repored uncertainty of measurement was inchided stability and excluded uniformiy

The reporled uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidenca of approximately 85 %.

-olo-

BNATINAIY
4120973



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 e P
TEL.0-2717-3000-20 FAX.0-2718-0484 CaLmRATION 3008

Cert. No.: 24TM847

Certificate of Calibration

Page: 1of 3
Equipment : Incubatar
Manufacturer : Binder
Model : KB 400 E6
Serial No. : 20200000015535
1D Mo. UAE.MIC.018/2584
Submitted by - United Anatyst and Engineering Consultant Co.,Lid.

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

Loeation : Microbiology Laboratory (302)
Recelved Order : 01 April 2024

Calibration Date : 01 April 2024

Amblent Temperature : (26+10) "%

Relative Humidity : (50430 ) %

Calibrated by : Man Pattanapongpaiboon
Approved by :

{ }Ponpan Paipim
() Suwit Imjai
{ ) Kunchit Prampeat

Issue Date : 7 April 2024

The Uncertainties are for a probability of app 95%

This certificate may not be reproduced other than in full, except with the prior writien
Approval of the hesd of - Equiy and Testing Servicas

Lﬂﬂﬂ'lﬂliﬂ')‘l.lqu

Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Recaived : Used item Page: 2 0of 3
Referance : 2404-00020C-6
Result of Calibration :- (") Without Adjustment
Funetion of UUC* : Temperature Sourcs
Fresh air setting : Close
Calibration | uuc* | uUuc* Temp Ti Overall
Point | Satting |Reading stability Factor
(%) ey ! (c) {£°C) (*c) (G} k
35.0 350 | 350 0.035 0.19 022 2
Callbration Tamp: {*C)
Point Position i
(C) 1 [ 2 T 3T & | 858 1 8 | 7 | & Jewmty]| (+c)
350 | 35000 | 35.022 | 34.841 | 34.851 | 35027 | 35,011 | 35.023 | 35028 | 35.007 0.30

Average* : The average of 30 values in each position

Temperature stability : One-haif of the greatest i i of
1 The { nce of e at any sansors and the measured

temperature at the refarence location which are cbserved at the same time or at as clese an observation time as

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

Overall : The Di of the i and mini throughout observation.

UUC* : Unit Undar Calibration

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

re at &ny one sansor.

The reported uncerlainty of measurement was based on a standard iplied by a
factor k, providing & level of confidence of approximately 95 %.

-olo-

Lana'l's'l:ianu

Equipment : Incubator Cert, No.: 24TMB4T
Condition As-Recelved :  Used lem Page: 2of3
Referencs : 2404-DOC30DC-E
Procedure Used :-

Cali were using calib p CP-0OT0Z based on TLAS G-20 according fo direct

measurament method with Data Aoquisition which connected with Resistance Temperature Detector | RTD ).
The temperature scale used was based on ITS-80,

Condition of this result of calibration

1. Reference standard |nstrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY40023832 23Lmz2 TPA 26 Jul 2024

2 This certificata is vald only to the item calibrated on date and place of calibration.
3. This certification Is fraceable to the Internatlonal System of Unit.

Remark : TPA : Tachnology Promotion Association ( Thailand - Japan |
Result of Calibration :- 1) Without Adjustment

Function of UUC* : Temperature Source
Fresh alr setting : Close | during
Beginning Finished
Temp, (°C ) 24 24
RELHumid, ( % ) 54 57
2 2 AC Supply ( Volt ) 221 223
] &
1 & W:_S
=] Position :
H HEG
8 i 2 1
= EZ / 2
T, )'_L < ST
i R
W 5 22-16RTD-05
§ 20-1BRTD-06
i 20-1BRTD-07 |
Prabe Installation Details : Dimension of Chamber : | 8 _ |2216RTD-08
a= 10 com = 048 m 9{ref) | 22-16RTD-08
b= 16 om W= 085 m
i U H= 12 m
Capacity = 03 m
'
enanslumuny

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
D SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL 0.2717-3000-29  FAX. 0-2719-9484 CALIBRATION 0008

534/4 PATTANAKARN R

Cert.No.: 23CH1487
Page.: 10f3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : EcoSense

Model : pH100A

Serial No. : JC03354

ID No. : UAE EFM.063/2562(ENV.pH 03/62)

Condition As-Received: Used Item

Received Date : 21 November 2023

Calibration Date : 22 November 2023

Reference : 2311-0720WSC-1

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

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

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

- CP-CHS5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermomeler

Calibrated by : Warakorn Lerngagtrakul

Approved by :

(\/)Salthrp Meangmai
( ) Warakorn Lerngagtrakul
() Ponpan Paipim

Issue Date : 27 November 2023

The Uncertainties are for a confidence probability of approximately 95%

ith th

quipment Calibration and Te

A 0061266
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Cert.No.: 23CH1487
Page.. 30of3

Cert.No.: 23CH1487

Page.: 20f3
Calibration Results

Condition of this calibration result
Function : pH Measurement

1. Reference Standard Instrument  : -

Instrument Serial No. ID No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024 Unit Under Standard pH Actual pH | Actual mv Uncertainty of | Coverage
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 July 2024 Calibration Buffer Solution Reading | Reading |pH measurement| factor
This certification is traceable to the International System of Unit maintained through:- (mV) (%) K
- Technology Promotion Association (Thailand-Japan) oH Electrode 4.008 401 174 0.0085 2.05
S/N.: 230906SIA605377 6.985 7.00 -2 0.0099 2.00
2. Certified Reference Materials : The measurement results are traceable to S! through CPA chem Lid., 6.085 7.00 2 0.0093 2.00
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 9.097 10.00 477 0.0092 2.00
Buffer Solution Manufacturer LO'—S“O‘ Exp. date Function : Temperature Measurement
pH 4.008 CPA chem 913508 14 July 2025 (*) Without adjustment
pH 6.985 CPA chem 913599 14 July 2024 This equipment was cennected with Temperature Probe;
pH 9.997 CPA chem 940106 02 Nov 2024  tdodal - )
3. This certificate is valid only to the item calibrated on date and place of calibration. - Serial No. : 230906SIA605377

Calibration Results Dimensicn of probe;

Function : mV Measurement - Length: —10__mm
Performing standard curve by Fluke at pH (4,7)(7,10) - Diameter 12 __mm
R - Immersion Depth 100 mm
Nominal Standard Uncertainty of Coverage ——
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) P
pH mV mV pH Calibration Standard uuc* Error Uncertainty of | Coverage
oH Meter 4.00 177.48 177 4.01 0.58 2.00 Point Temperature Reading measurement factor
SIN.: JC03354 7.00 0.00 0 7.00 0.58 2.00 (°c) (°c) (*c) (°c) (£°C) k
7.00 0.00 0 7.00 058 200 250 25.002 251 0.098 013 200
10.00 17748 | 178 10.01 0.58 2.00 300 30.001 01 0,089 043 5.0
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-
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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) Thermo Scientific G25A Jiranatee Associates Co., Ltd. CO-004-66 12 Jun 23 11 Jun 24 -
Calibrator Particulate Matter < 10 um (PM,,) 1270
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promation Association 23P1401 9 May 23 8 May 24 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
3 [Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-188 30 Aug 23 29 Aug 24 -
155895 Co.Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1856 2Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany Technology Promotion Association 23H1201 5Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM, ;) (Thailand-Japan)
Particular Matter (PM, )
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific azi UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific azi UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387040
8 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific asi UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387065
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
CM22387066
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200636467
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo asi UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -

1200906880




List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
GAL13KSE
16 |Total Hydrocarbons Analyzer Total Hydrocarbons Thermo Scientific 550 UAE Consultant Co.,Ltd. 25012023 25 Dec 23 24 Dec 24 -
1182920025
17 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd 023117018 20 Oct 23 19 Oct 24 -
Acceleration Level UM11230
19 |Sound Level Calibrator Calibrate Sound Level Meter Quest QC-20 Innovative Instrument 23-ACT-116 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) Technologies, Inc QOF110030 Co.Ltd.
20 [Sound Level Meter Lica 1 s Lneg 21 Lane Lo Rion, Japan NL-62 Innovative Instrument CP20230290EA 3Jul 23 2 Jul 24 -
\dpasuniu 00130356 Co.Ltd.
21 |Sound Level Meter L 1 o Laeq 21w Lamae Laso Rion, Japan NL-62 Innovative Instrument CP20230291EA 3Jul 23 2Jul 24 -
essuniu 00130357 Co.Ltd.
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CALIBRATION 0367
c fC alib iimbet C0-008.66 Page 7 af 7 Pages

CERTIFICATE OF CALIBRATION AR

Certificato o 000856 Page 1 odd

Tabls 1)

MEASUREMENT ITEM i Top Load Orif

el st

MANUFACTURER Anderan Fow rate Pressure Tamperaturs Ap_mater Ap_Orifice
MODEL/TYRL © GE5A e (Roats Flate [Pal iTml ¥
SERIAL NUMBER 1270 o Thhe WG 008 'min g 't g inHi0 il
1B NUMBER VUREANY.008/2542 i an 1o | N 0
CONDITION AS-RECEIVED Usedt 4381
CUSTOMER © Uinited Arabyst and Emgeering Camsiitant Co., Lid adan |
B1 Sal Udamsuk 41, Sukbuirrmit Road, Bangehak, Plrakhanong, 4,998
Bangknk 102 | 1 i
RECEIVED DATE L0 ban 2023 198581
MEASURENENT DATE 12 bun 2023 -
ISSLEE DATE 12 bun 2023 il
o.099R4
0015 m'fmin

ENVIRONMENTAL CONDITIONS.
fitiun b the laboratory are as fallow:

=2, Which for o aoemol

PEN ST = -
55,04 150 ks
1104 10 hea

Flaw rats Temperature | Temperature | &pmeter | Ap_ Orifice Standard Faw (]
Plate T [Tm)] ¥
m'fmin | T winHg 0 -,

crwditians.
dusiig Measuramunt ate 233 °C and 55.0%RH

NOTED: The cevtifitate & valld an

o e s carfibroted! on e ond ploce o colwation

124382
TASLLATION OF RESULTS:
-0 00554
The table on next nage give the messured virlues.
Erirrmtation ¢ LT

Uncartainty {4 0015 m'fmin

End of Certificste of Calibration***

HRARATE ASG1ATTS 1T
Calibrated by — - =

prutery

la
THIS CERTIFICATE REPORT MAY NOT BE REFRODUCED EXCEFT IN FULL LINLESS PERMISSION FOR REPRODLICTIO ﬂ
IN WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION ANT NG SERVICES
S34M PATTANAKARN ROAD 501 TE SUANEUANG, SUANLUANG, BANGROK 10250

Cert.No.: 23P1401
Page: 2 of 2

23P140
Page: 10f 2

Certificate of Calibration Gartiicints Mo

) 16 36 inH;0
Scale Interval : 0.1 inH,0( T

Resuilt of - Without Rangg: 0 i

e Fifth Egti

Increasing Pressure

Equipment : u-Tuba Manome
Manulpcturer: Doy This ﬁ“.\k" "8 MEY I'-.1!':H epiod J:’;;} rL::(‘r_""aJ I:\ ful m ; i
o il iaai et Applied Pressure  High-portside  Low-port side AR Error
: 4221-36-WiM e 5 3 Equipment Calibr i Tasting Service L
Mods Comparale Sarvices 3 Equigmant Calibrstion and Testing Services (InH;0) (IH,0) ey i o)
Serial No.: - .00 000 .00 ooo 0.00
0 Na. UAE EFM 02202560 2,00 1.00 -0.88 188 0.02
4,00 200 -1.98 388 -Do2
Condition As-Received: Lssd llem B.00 3.00 -2.88 588 -0.02
Received Date: 26 Ap 2023 o0 a.00 -3.08 788 -0.02
00 May 5 10.00 5.00 -4 B8 B.o8 -0.02
Calprios Ay i 12.00 800 600 12.00 0.00
Reforence: Sulimitted by Uniiad Aralyst Englnsaring Corsultant Co Lid ;gg ;(-:O :; Eg :::
Ambient Temperature: 800 -8.00 18.00 0.00
Hitalhve Humbdiy: B1 Soi Udarsuk 41, Sukhurmvit Road, Bangchak, 10,00 1600 20,00 a.00
Phrakiancng, Bangkok 10260 11.00 11.00 2200 .00
Atmospheric Pressure: 1010 mbar 12.02 12.00 24.02 0.02
Procad sad il gaine!l Pressum M, g Instruments 1aE “t300 2602 0.0
rocodure used:  The callbrafion was conductsd by direct comparisan methed against P aasiring Insruments g & 2R
Standsra acesrding 10 in-house calibrafion procedura CR-P4, using * DKD-R 61 ; Calibration of Pressura ig % 1‘;'33 :5 Eg 3-23‘1 E-gi
3w jon 032014 5 :
G B s 32.00 16.04 -18.00 32.04 004
Condition of this result of calibration 34.00 17.02 A7.00 3402 00z
35.80 1600 -17.88 3588 0.16

1 Reference standards instumants

Instrument

Cartificate No. The uncertainty of measurement was £ 0.11 inH;0
MP-0137-22 24 Aup 2003 “UUC = Unit Under Callbration

1) Pressure Calteator PCI0GF

fion wes maede on requeated al the point specified by customes * AP = High-port side - Low-port side
The reparted uncertzinty of measurement was based on a standard uncertainty multipfied
by a coverage factor k = 2, providing a kevel of conlidence of approximatety 95 %

2.This result of callb:

1. Seale and conversion factor is 1 kPa = 40146263 InHeO

i arid ol a5 pressinm media

4,Tnis Instrumant was used clesn

B.This Instrumen was salibratad by applied pressure to high-port {+} sida and low-pert |-} side open 1o stmospherk: pressura. -ale-

 refarence kvl

B, This instrumant was instalied in vertical arentation and top of the prassure port was used @

7.The cartificats is valid only 1o fhe fem calibrates on date and place of calibration

B This Corification is traceatie fo the Intarnational System of Unit maintained throughc-

-National Instidute of Metrology Thaitand (NIMT)

Calibrated by :  Suwil Aussarmes Approved Signatory : __ =
issue Date : 11 May 2023 [ ) raeines Fiacssage
| Saira Suwannasri

-
L~ TAttagal Panisrach

wnanslumugy
B 1314241




FRNEA TIVE INSTRUSIE R CALITIRATION LA

R ATIVE AT MR € L TER HEAL LRI

AL UL S0 S AR 11 AR ARG AT gL
10 BVANG PYELE AN PRARAR POV INGE HAIL AR
T SB00 | FAN ORET 10T
Certificate of Calibration
Custamer Certifleate N s !
Name LNITED ANALYST AND ENGINEERING CONSULTANT 00 LTD Request W Ry
Addees 1 5o Lok 4 1, Subbsmt Raoad. Mangehak, Prokanosge. Mok 102600
Unle Under Calibration Drtail
Mitssremant lemi Air Figw Meter
usifactrer il
Padet Uhciea Ol 0| Settor Midel
Serial Mun 153895 Sensor Serisd Mumhur
i UAEEFM.078

Cabibemion  LARS AIR VELOCTTY M

1an

Calibratisn Environment amil Petaibe

Vemperuture 2B
Humadity FSRH +
Baromatoic Pressure 1013 1Pz 4 Jithita
Iteceived Duile 4 Augusk
Calibration Date b A 2023
Calibration Procedare In-howse mathod C1AFM-ADL by Camquarsan technigie with Stasdand Primary Flow Calibamr
Beferance Stasidari Misilet Serial Number Traseble Bue Cullliration
Air Fluw Melter Chilitmator 3 Standord Mow 190101 100 S 3
Adr Flow Metur Uliibewton 1 High flow [LL T RD T Sensidyne 12 July 2023
Tempeeniuse et ar i (OO0GET Grchor 27 Februiry 20124
Pressum misser CPE2 ELLUIC TR E A T Ruvethes 2023
Tracenhliity ©

ELER NI

Thas Certificale is tmeeshle jo 51 Usil theoagh Semidyne AZLA Acereditanon %

Nt

The supoortead uncertulity 14 hased o ssandand uncemsinty wdtiplicd by the Coverspe Factar & = 2. providing a level ol cos y 9 e

Caliliration By : Approved By ©

Ml jurt oy o
Service Callbmtion Fnginesr Calibratian Frgineer Siperyiice

30 Augusi 2013

ek The e

Th nussdts wlainal my cate-shull man e ssprodiced exgem m full, wihen

- senaslueauny

FM: T0E-AFM-01 flry. 00 i5sue date O1/07/1%

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT OO LTH, HEAD OFFICE

TEAD MO 13, S01SLINTINAKORN || TAMBON HANG KAEQ,

o ‘ " A AN Fime-Test
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND CALIBRATIONGESS
TEL: (6621 16-5K60-1 FAX: (6610-2116-7 140
Certificate of Calibration
Customer Certifieate No-: 13-TPM-425

Mame UNITED ANALYST AND ENGINEERING Weguest No § Reg2021-1654

CONSULTANT COL LTD

Adidress #1 Sai Udomsuk 41, Sukhumlt Road, Banpehak, Prakanmmg. Page:12

Bamghok |

Unit Under Calibration Detalls

Calilyrution Miramemer Tempersiure

Instrisment Nime Adr Fhisw metiér Raonge Calibration = 20 *C 100809
Manufactiurer BGI Type of Sensor RID

Moddel Preltn Cad DC'L Sensor Diameter tmm | i

Serial Number 155595 Calibration Position (mm) 43

Resolution 01 lntrumet Sintus Used

113 W iember UAEEFM. 0762560

Callbratbon Envirnnment snd Details

Temperaiure i

Hurmidity 55 %RH £ 15 %RH

Mecedved Due 7 August 2023

Calibrated [Jale 3 Asguast 2023

Calibration Procedure Tiv=husuesss inbethod CP=-TEM-01 by Comgrrisan with Standard Thermometer.

Reference Sinndard Drighal Thermameter with Seasor, Manulacturer: GINGEVGINGO, Model: GT11/ RTD100, SN
GRODONST, 103: 02-TPM Which was ealibrated o 27 Febuary 2023, Calibration Certifieate Mo, : QR23-
494

Vrazeability This Certificale is iraceable 1o ST Unit thivigh Qualily Rebarn Co., Lid, NSC-ONSC Accredivigion No
Calibriition 0252

Note

Th repured uncerisinty b based on standand uncersainly mulliplied by the Coversge Factor 1=2, providing a level of confidence

LR

Mr. Noppudan  Lunngort

Techmieal Mansger

Tssue Dote ¢ 30 Augus 2023

~senanslurauny

PRI T PRAATR B 11 s i R3320

1, witheadt wriilis gy

INNEVATIVE INSTRUSIENT CALIILATICN 14N
IR FIVE ST SN £ 0 TR HEAR I

A L0 S PO IR 1) FARIS AR K AFTY ey

ACCAEBITRD

AR A A P SANEL T FRAKAN PRV INGE sl THATLA

Py
i

THL) (6011134l FAN: T

Page 273
Cortifieate No
Mequest RegrHii2i- 1650
Hewiilt of Calibeatian
Temperaturs Pressiare sTR g Errar Uneeetainty
'ty Pa) Wmlm) (Ui} (Lming i)
2000 150 4350 1440 am nan
BT (R 1500 1495 T (%3]
40 e 15,0 1474 a0 =
W10 [ 16,67 il A%
2420 10040 1830 af0
Mote S0 Stnnidard LIUE - Uit Uiy Cafibeatanm

LI Reference Comdition - AL2S5.0"C, 1013 kP, Al

Tl e ik by kg et

dasil epieruting &

= Q £x Peet % Tmea:
o Pres Tres

where Q) = Vlerw Rase r e Predeure 1= Atachule Temporature

Mean = Messurenicpt Conition el = Standand Condition
R ——

End ol Certificate

Tivé sl 1o salibwsted The

s Al noe ot regeducedd exaep 1m

S—— ."Lﬂf]ﬂﬂﬁhimﬂﬂll

FMTO8-AFM-O1 R 00 Issue-dede 00/67/186

INNOVATIVE INSTRUMENT CALIBRATION LA
INNOVATIVE INSTRUMENT U0 LTDL HEAD OFFICE

TA56 MGG 1S, SCH SUNTINAKORN 11 TAMBON BANG kA ED,

AMPHOE BANG PHLI SAMLUT PRAKAN PROVINCE (D540 THALAND CALIBRATIONG SN

TEL! (661021 16-5560-1 FAX: (600F21 167140

Clertifeate Mo : 13- PM-124

UL Adjuatment Ml Adzt Weagiuest Moy 2 Beg 20051630
Pugge = 22
Besubt wf Calibrathon =
[rp——
[m—
LEC Semwar
o
{71 =t [
40 a0 [IRE}
W0 )
(" 0 1A a4l a1
anmin “an 10 13
4308 a5 o 011
LI LN [ a1y

End of Cortificaty

Callbirated By 1

Mr-Swmicnok. Jirspukiccsshul

e e e NP e ...,Lanemlumn.jqu

T TN My 00 Bawas il (21120300

The resailin s




INMOVATIVE INSTRUMENT CALIBRATION LAR
INMOVATIVE INSTRUMENT C05 L1135, HEAD OFFICE
7198 M

AMPHOE IANG

TE

CSOESUMTINARDRN 11 TAMBON BANG KAED,

SECTI-TI 0

BILLSAMUT PILAK AN FROVINGE 17581 TRAILAND

IGKE T T6-S860-1 FAN i0600-21 167 140

Certificate of Calibrution

Customer Centilicate No ¢ 2-TPM-459

Maire LUNITED ANALYST AND ENGINEERING Betuest Mo ¢ Reqr2033-1976
CONSULTANT €O, LTD

Adsdresn Al Sul Udomsule 41, Subhumvit Road. Bangeak, Prakariony Page: 112
Hangkoli 16260

it Under Callbeution Detuils

Calibratiom Parameter Temperature

Instrurent Name Aar Flow meter I iheudbion WA v 50T

M Bl Type of Sermar RTD

Model Dielin Cal D1 Senwor Dhameter (mm} 3

Sarial Number 1558495 Culsbratyon Position inm 45

Resndutim 1% Instrumend St Uised

0 Muriher LAE EFMLOT 62368

Calibration Environment and Details
Temperature BC£3%
Hurnidity 55 00H 4 15 TRH
Received Dae 14 September 2023

Calibewted Dule 17 Sepiember 2023

Cofitwation Frocedirs ©  to-howse method C1TPM-00 by Comparsan with Standard Thermarmter

Reference Standord Drigital Thermometer with Sonsor, Momulecturer: GINCGOVGINGO, Model: GT11FRTENO0, S
DRODAOST, TE; O2-TPM, Whih was calibrated on 27 Febuary 2023, Calibeton Cenificote No, - QRI3-
[ERE
Thi Ceriificate is iraczahle 1o 51 Unit throegh Quality Rebom Cit, Lil. RSC-ONSC Accredutation N

Calibwstion 1293

Noie

The reported wiscertainly s based on standard urceruinty muliyplied by the Coverage Factar &2, pravading a level of conlidence

approsimately 95 %

Approved

Techivical Manager

Basne Date 1

27 Septemiber H23

1, itk

e shall mat by

HacMRA
vy

THL 027 MEC-TIBLTINITOIE

CALIBRATIN oo

Certificate No. ©
Page :

23P1856

Certificate of Calibration i

Equipment : Anaroid Barometar
atidiie Bariga This certilicase may not ba repradicad olher tan i full
mpcmp] with 1he prior wiilen spproval of the head of
Mode! = Corparste Services 3 Equpmant Calibration and Testing Seivices.
Sarlal No.: *
1D Na.: UAE.EMAZ. 1102555

Condltion As-Received: Used ltam
Recoived Date: 26 May 2023

Calibration Dats: 02 June 2023

Rifarence: 2305-0019WSC Submitted by:  Uniled Analyst and Englnesring Censultant Co, Lid
Amblant Tempora (2227
; . 1 Sex Udormauk 41, Sukdwmyil Road,
Relative Humidity: (601 18)%
Bangthak, Phrskhancang, Bangkok 10262
Atmospharle Pressuret 1006 mbar
Procedurs used:  Tho was by dirsct eompatiann meshed apeinsl Prassure Measurmg Instrumants

Slandard acconding to F-housa caliration procodurs CRAP10. wsing © DKD-R 6.1 | Calibration of Frassure
Gavges, Edtion 032014 * as & guidelines.

Congition of this resilt of calibration

1 Reference standands Instruments

Made! Serlal No. steNo,  Qup Dato
1) Stendard Barometsr DRz 1422505046 MP-D054-23 03 May 2024

2.This Instrurmant was Instalied in verfical crientation and camer of the disl was used s the refersnco lovel
3. This resull of calibration was Mgt on requesied at the point specified by cusiomar

£ This resull of calibeation instrument was in absohutn pressura,

§.Thiy Instrurnent was used clean air as pressura medii,

8.The cenificate & valld only o tha ftem calibrated on dile and place of callbration,

7 This Cartification is irnceabln 1o the Intemational System of Linit mamtained throuwgr -

Mational Instilute of Matredogy Thailand {MIMT]

Callbrated by !
lesee Date 1

Suksan Knankiew Approved Signatory : _|
08 June 2023 I |

| | Sura Suwannasr
l;/mmwl Panurach

wnanslumugy
B 0316956

THNOWVATIVE TNSTRUMENT CALIBRATION LAR

INNUVATIVE INSTIRUMENT £, LT1, WEAR CFFICE
T MO0 13, SOLSTNTINAKDRE |8 TAMBON BANG KATC
AMPHOE BANG PHLESAMUT PRAKAN PROVINCE 104480 THAILANDG bbb
TEL: (G021 b S5601 FAXT (6600-2 1167140
Calibraging Nate Cerfificate No : 11TV 459
VI Adjustmen ot Adiust Wtpuest No ; Req-20 51070
Page : 22
Mesnlt uf Callbeation ¢
Sissdurd
(R —
UL e P—
1 «
[
ST 198 3 043
25035 +1h2 013
10141 T Vil (RE]
It 14 004 uy " nrs
anma . (T
FERTY o +01 03
it 43 W i3
Emil uf Cortificats
Calitrated 18y :
e L Sipukidessskul
'
ettt i SO TAAUAY
PN TIETIM ] Raew ) Dasn dain 3412050
CertNo,: 23P1856
Page: 26432
Rusult of Without Range: 720 mmig 1o 800 mmHg
Function:- Absoluls Pressure Sgalo Intorval : | menHg { Tha Filth Estimite )
Pressure
Appled Pressure (mmilg) | 72043 | 73087 | 74034 | 75152 | 75656 | 76183 | 773.53 | YOETS
LG indicatian (mmHg) 1.0 7300 7400 T80.0 7560 70O T.a T90.0
Efrot (mmHg} 043 <087 0,34 162 -1.56 -183 -3.53 X6
Degraasing Pressure
Agphed Pressum (mmHg) | 78876 | 77360 | 76180 | T56.65 | 75108 | 74073 | TI0ER | 72088
LILIC® ndization immHg) 7800 700 TELL 755.0 oo 7400 30,0 7200
Emor immégh 878 -3.60 -1.6% -1.58 £572 <068 .58

Thi uncestainty of ryessurement was = 024 mmHg

* UG = Linik Uinder Cakbration
The reparted uncerainty of measurement was basad on a standand uncertainty mulbplied

by @ coverage fackar & = 2, providing B lavel af conlidence of spproxmataly §5 %

-olln-

Lﬂﬂﬂgillllégablﬂu



TECHNOLOGY PROMOTION ASSOCIATION |
CORPHATE & 5 3 BOUIPMENT CALIMRAT

ATLAND-JAPAN)
P

Certificate of Calibration

Sarial No.

1D No.

Recoived Datr

Calibration

Ambient Tomporatire;

Ralative Mumidity

N =

Cartificate Mo,

Page

Approved Signatary

tenanslamun

t of Calibration:-

Function {umidity M

Standard

Hur

Idity

R

Function

of Calibrat:

Reference

Tamperatura

Result of Calibration:-

Function

Standard

Temperature

uuc*

Reading
WHR.H

Uneertainty

of Measuroment

Une

Uncertainty

of Measuremant

ienansliesyeu

11652594

/=" United Analyst and Engineering Consultant Co., Ltd.
=1 AT 3 8ol Udomauk 41, Sukhumwit Rioad, Bangehsi, Phrakhanong, Banglok 10280
- “ema  Tel D 2763 2626 Fax 0 2763 2600 www.upsconsutant com E-mail: useSuseconsuttant.eom

A \. = United Analyst and Engineering Consultant Co., Ltd.

L= L/ 1 3 Sl Udomsuk 41, Sukhurmwit Rioad, Bangehsi, Phrakhanong, Bangkok 10260

e

wirowres  T8L 0 2763 2828 Fax 0 2763 2800 www.

com E-mail: L com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Nov 7,2023 Test Date : Nov 7,2023

Equipment :

Model :

Gas Analyzer (NO2) 42i Equipment : Gas Analyzer (NOz2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM22387039 Manufacturer :  Thermo Scientific Serial Number : CM22387040
s Gas C = Dil Detail s Gas C = pil Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071 Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyz(:;:)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 9 .9 .90 Level 1 Zero .0 8 .81 .81 .8
Level 2 20.00% 100. .9 9 .89 Level 2 20.00% 1 .7 .7 .7/ .7
Level 3 40.00% 200.f .7 .7 .35 .. Level 3 40.00% 2
Level 4 300. .8 8 .27 .2 Level 4 60.00% 300.!
Level 5 400. .0 .00 .00 .00 Level 5 80.00% 400.! 4 . . A
Remark : Measuring Range 500.0 ppb Average Difference (%) .48 Remark : Measuring Range 500.0 ppb Average Difference (% .42
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 oint Gas Test Chart 450 Multi-Point Gas Test Chart

—~ 400 4 —~ 400 4

3 5

g 30 g %0

F 300 F 300

g om0 g om0

s 200 = 200

& o

g g

£ 100 i £ 100 i

50 50
0 0 2
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)
i

Calrulate by

Page 1 of 1

enansiumuny

Arneoun by

Page 1 of 1

lenansiumuny



United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhurmi! Road, Bangchas, Phrakhanong, Bangiok 10260
Tel. 0 2763 2628 Fax 0 2763 2800 www .com E-mad: sultant com

- A_‘zq; & dﬂ!_ts‘ﬂﬁs
-hirgas. e o

0 8 Ligd cmmpa r (L eais MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023
i CERTIFICATE OF ANALYSIS
' Grade of Product: EPA Protocol Equipment : Gas Analyzer (S02) Model : 43i
H i : CM22387065
Part Mumber: EQ4NISOE154A01D3 Reference Number:  122-4021356167-1 Manufacturer : _Thermo SCIENTIFIC Serial Number
i Cyinder Mumber: EB0143262 Cyfinder Volume: 144.4 CF
Labaoratony: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG . .
PGVP Number: B22021 Valve Qullet: 850 Standard Gas Concentration Dilutor Detail
Gas Code: co.No.uox.so;EmLz i g C::agcnz::on Date:  Jun 21, 2021 Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : _Thermo SCIENTIFIC
aton d i
Cartificalion perfcraad = Fardl = Etundun v e—y Nitric Oxide (NO) 45.94 PPM Model : 1461
ey T or At valion Etandants. 12" documant £ i
i using ¥ i T gy doss nol sesk analyiesl lwfersnce, Ths E:;!amjn vl aratyio Methane (CHa) = PPM  Serial Number : 1180540071
L b 5% Th i i o i
— - maleinoie basis wiess olberwise .-:‘am e i Carbon Monoxide (CO) %848
L Mot s Tris Cphner et £00 puig s 07 magnpascais Cylinder No. : EB0143262
ANALYTICAL RESULTS Expiration Date : Jun 24,2024
Component Requestad Actual Protocol Total Relative Assay
il i —&— Multi-point gas test data
NOX 4500 PPN 45,98 PPM a1 +0=1,4% MIST Tracenbly UBHAI2021, 0B:21/2021
NITRIC OXIDE 4500 FEM 45,88 PRI a1 - 1.4% MIST Traceatie 08142021, 082172021 Analyzer Display | .
SULFUR DIOXIDE 45,00 FPM 44,88 PPM =4 = 1.0% NIST Traceatie OBMAZ0Z1, DAR21Z0ET Reference Value (ppb) v?ppb) Difference Error | Percent Error [% Error ]
CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% NIST Tracoatin 814021 ) 7 o 7 7
NITROGEN Balance |Level 1 |Zero . . .
Level 2 20.00% 1 1 . .
CALIBRATION STANDARDS Level 3 ]40.00% 2 2 .31 .3
Type Lot ID Cylinder No Concentration Uncartainty Expiration Date Level 4 60.00% 3 3 . .2 .2
NTRM 20081120 CCTOA0EE 46,82 PPM NITRIC OXIDEINITROGEN 1% Fel 02, 2026 Level 5 [80.00% 400 400 .01 .00 .00
PRM 12386 DBE5025 8.51 PPM NITROGEM DIOXIDEAIR e 20 Feb 20, 2020 Remark : Measuring Range 500.0 ppb Average Difference (%) .43
GMIS 41423638102 CC508881 4,348 PPM NITROGEN DIOXIDENITROGEN +-21 Fab 18, 2023 » e Limit 4 5%
NTRM 16011043 CL473ETT 48.02 PPM SULFUR DIOXIDEMITROGEN + 08% Jun 17, 2022 :Acceptable Limit + 5%
NTRM 14080119 CCAZM277 900,59 PPM CARBON MONDXIDENITROGEN  +-0.8% Now 15, 2028
Tha SR, PRM or RGM rted above s caly in ruderanz % ihe GMIS uaed I the assay on not part o 1he anatysie. 450 Multi-Point Gas Test Chart
ANALYTICAL EQUIPMENT 5 40 i
Instrumant/MakeModel Analytical Principle Last Multipoint Calibration § 350
—
Nicolul 8700 AHRUS01333 CO IR 03, 232 g 00
Micolst 6700 AHROBO1333 NO FTIR 4003, 2021 2 0
Micolat 5700 AHR0E01333 NOZ FTIR Jun 03, 2021 5
Nicalot 6700 AROE01333 502 FTIR Jur, 03, 2021 £ 1%
2 10
Triad Data Avallable Upon Request = 50
NOTES:PO #5221002807 0 4=
GROSS WT: 28,40k 0 50 100 150 200 250 300 350 400 450
NET WT; 4,73hg Reference value (ppb)
Calculate by i
The analytical test results reported an this certificate relate only te ]
the cylinder number specifiad abave. This concludes the test report.
e r—
iACCREDITEDi

—] _ CERT 3082.01
= tonmsluinauny — wenashurUAN

3 Sal Udomsuk 41, Sukhumat Read, Bengchak, Prrakhanong, Bangkok 10260

United Analyst and Engineering Consultant Co., Ltd.
o Airgas Specialty Gases
= 2 WWW . E-mad suitant.com " jrgas USA, LD
Tel. 0 2763 2628 Fax 0 2763 2800 com E-m ﬁlrgas. mﬂimnﬁm
an Air Linuide company ﬂmﬂ"m”ﬂ
MULTI-POINT GAS TEST REPORT
TestDate  :Nov3,2023 i CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
i . 1: 43i
Equipment :  HGasfualyeed(S02 Mode } Part Number: ECANISOE1540103 Refersnce Number: 122-402136167-1
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387066 i Cyfinder Number:  EB0143262 Cyfinder Volume:  144.4 CF
Labaoratony: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
I PGVP Number: B22021 Valve Qullet: 850
Standard Gas Concentration Dilutor Detail Gas Code:! CONONOX,S02,BALN Centfication Date:  Jun 21, 2021
Sulphur Dioxide (S0z) 4468 PPM  Manufacturer: _Thermo SCIENTIFIC | Explration Date:_Jun 21, 2024
Nitric Oxide (NO) (4594 PPM  Model: I e e et n 2 Sl R S e ooty Bl SOVEF Jommar E2A
s . ! i with & Genf i e whi of ini
Methane (CHz) - PPM Serial Number: 1180540071 — S o el LR Wi il e 1
Carbon Monoxide (CO) 984.8 (o Mot Use This .:im‘v Do 100 E& ie 07 Ll
Cylinder No. : EB0143262 ANALYTICAL RESULTS
-~ . Component Requestad Actual Protocol Total Relative Assay
Expiration Date : Jun 24,2024 Mathod Uncertainty Dates
. f NDX 45.00 PPN 45.06 PP a1 +i-1.4% NIST Traceabin OGAIZ021, D21 2021
Multi-point gas test data NITRIC OXI0E 4500 FEM 45,82 PRI Gt 1= 1.4% NIST Tracsable 08142021, 082172021
- 1 SULFUR DIOKIDE 45,00 FPM 44,58 PPM Gt ++1.0% NIST Tratmatin DB14RDZY, DAI21Z021
b Analyzer DiSpIay | p¢terence Error | Percent Error|  [% Error ] ¥ CAREON MONCIKIDE 1000 PRM 584.8 PRI Gt +-0.7% MST Tracnatie 81021
Reference Value (ppb) (ppb) NITROGEN Bal
alance
Level 1 Zero 0.0 0.5 .5 .5 .5 e
Level 2 [20.00% 100. 100.7 .7 .7 .7 CALIBRATION STANDARDS
vl 3 40'00% 200, 2009 X7 4 X Type Lot [0 Cylinder No Concantration Expiration Date
Level 4 ]60.00% 300, 300.7 .71 .2 .2 NTRM 20081120 CCTU8088 45,82 PPN NITRIC QRIDEINTROGEN Ho10% Feh 02, 2025
€l - 0“ 400' 200.0 0 0C 0 PRM 12386 DBESI25 8,51 PPM NITRCGEN DIOXIDEAIR +H- 20 Feb 20, 2020
Level 5 [80.00% a - Tverage Difeence ) 038 GMIS 401423838102 COS0B881 4,348 FPM MITROGEN DIOKIDENTROGEN +-21 Feb 18, 2023
Remark : Measuring Range 500.0 ppb verage Diffe - NTRM 18011043 CLATHTT  45.02 PPM SULFUR DIOXIDEMITROGEN - 0.8% Jdun 17, 2022
:Acceptable Limit + 5% HTRM 14080118 CCA3427T 890.9 PPM CARBON MONDXIDENITROGEN +-1.8% Moy 15, 2025
Tha SR, PRM or RGM feted aboue is caly in niderenzn & fhe GNIS used I the assay ond not pan of he anatyse.
Multi-Point Gas Test Chart
450 ANALYTICAL EQUIPMENT
= 400 O Instrumant/Make/Model Analytical Principle Last Multipaint Calibration
— O
g w0 Micolut 8700 AHRUEI1333 CO FTIR, o 03, 2027
F a0 Micolet 700 AHRIE01333 NO FTIR 4003, 2021
% 20 Nicaint 5700 AHRI801353 NOZ FTIR Jun 03, 2021
5 v Nicolat 6700 AHROREO1333 502 FTIR Jun 03, 2021
s ——— s
E‘ Eg e Triad Data Avallable Upon Request
< ™ NOTES:PO #5221002807
0 45 GROSS WT: 28.40kg
0 50 100 150 200 250 300 350 400 450 NET WT: 4,73k
Reference value (ppb)
) The analytical test results re ported on this certificate relate only to
W03/ NOYLL.L. 2023 B NOV.. .. 2023, the cylinder number coocifiad ok This concludes the test report.

LA EDITED|
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Va { =" United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomauk 41, Sukhumwvit Read, Bangehak, Phiakhanong, Bangkok 10260

2 \[=" United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomauk 41, Sukhumwvit Read, Bangehak, Phiakhanong, Bangkok 10260

Tel 0 2763 2628 Fax 0 2763 2800 www com E-madk sultant com Tel 0 2763 2628 Fax 0 2763 2800 www com E-madk sultant com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 13,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (CO) Model : 48i Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1200636467 Manufacturer : Thermo Scientific Serial Number : 1200906880
Standard Gas C - pil Detail Standard Gas C - pil Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) = PPM  Serial Number : 1180540071 Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analv::;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analv::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 07 0.7 0.7 0.7 Level 1 Zero 0.0 0.9 .9 0.9 0.9
Level 2 20.00% 10.0 10.5 0.5 4.8 4.8 Level 2 20.00% 10.0 10.7 .7 6.5 6.5
Level 3 40.00% 20.0 217 1.7 7.8 78 Level 3 40.00% 20.0 20.5 .5 2.4 24
Level 4 60.00% 30.0 309 0.9 29 29 Level 4 60.00% 30.0 30.7 .7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 3.24 Remark : Measuring Range 50.0 ppm Average Difference (%) 2.43
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart Multi-Point Gas Test Chart
50 50
£ 400 H 400
s - 2 8
z 9 g 7
g X g X
& I
2 7 2 5
g 8
E 05 E 7
0 0 433
0 50 0 50
Reference value (ppm) Reference value (ppm)
JESSS I TOUO O & 107 K SRR JON [\ Y2 7 RSN o Yo Jo s
Page 1 of 1 ‘l‘j Page 1 of 1 111-
I / \ VA { ="' United Analyst and Engineering Consultant Co., Ltd.
L=l 3 Sol Udomsuk 41, Sukhurmat Road, Bangchak, Phrakhanong, Bangkok 10260
. Bt Airgas Specialty Gases = i wunn Tel 0 2763 2628 Fax 0 2763 2800 www .com E-mai: sultant com
irgas A e
X’ g 630 United Drire
an A Liude oomgsny Durbzm, NC 2773
Alrgaa com MULTI-POINT GAS TEST REPORT
E Test Date : Dec 21,2023
i CERTIFICATE OF ANALYSIS
' Grad ;B
i ade of Product: EPA Protocol Equipment : Hydrocarbon Analyzer Model : APHA-370
$ Part Number: EC4NISOE 1540103 Reference Number:  122-402136167-1 HORIBA Serial Number : GAL13KSE
i Cylinder Mumber: EBD0143262 Cyfinder Volume: 144.4 CF
IﬁaGb\?;a:\Try:m ég; Durham {SAP) - NC Cylinder Pressure: 2015 PSIG
umber: 021 Valve Ouliet: 0 i i i
Gas Code: CONONOX,502,BALN Certfication Date:  Jun 21, 2021 w Dilutor Detail
Expiration Date: Jun 21, 2024 Sulphur Dioxide (SOz2) = PPM  Manufacturer :
Cartifcation perormad =FA — Tor A o ol = = Nitric Oxide (NO) = PPM Model :
s "‘1'5:‘3"”'°?"""°“.;,?52'3-“ Maihadclngy doss nat :“"f"W!":""‘”‘“"?J‘:'I?mj:ﬁ:gm"?ﬂ' m:::&ﬁzl Methane (CHs) 39.8 PPM  Serial Number :
= chusets busis wless olbernise ey ey i Carbon Monoxide (CO) o PPM
Lo ot U Cybner bakow 100 peie. Le. 0.7 megapascain Cylinder No. : D824432
ANALYTICAL RESULTS irati .
Component Requested P Brdtassl Yotal Relative — Expiration Date : Aug 4,2028
Uncertainty Dates
MO 45,00 PPM 45.96 PP 81 +5- 1,4% MIST Tracenbln TGHA02Y, D0ZNE0E] Multi-point gas test data
:S'Ill.c OXIDE 45.00 FFM A5.34 PRI G1 *l-1.4% MEST Traceable e usrzimgi Anal Displ
WR DHOXIDE 4500 FPM 44.58 PRI a1 + 1,0% NIST Tratsabis DBMARZEZY, DAM21Z02 Reference Value (ppm) nalyzer DISPay | pitterence Error | Percent Error |  [% Error ]
CARBON MONCXIDE 1000 PRM 584.8 PPIA G +-0.7% NIST Tracoatiln (eorm)
it 08142021
Hubeieln Salanca Level 1 [zero | 0.00 0.50 0.50 0.50 0.5
.00% | 40.00 38.80 -1.20 -3.09 3.0
CALIBRATION STANDARDS Level 2 80 90 _
Type Lot D Cylinder No Concantration Uncartainty Expiration Date RemarkA;MeasuEInngI‘Qazgf o 50.00 ppm Average Difference (%) 1.8
NTRM 20081120 CCTURDSH 4882 PPIA NITRIC GXIDEINTROGEN Ty ol 02,3005 “Acceptable Limit + 5%
PRM 12388 65025 8,61 PPM NITROGEN DIDXIDEAIR Fed 26, 2020
TMIS AI1423838102 CCS06881 4,343 FPM NITROGEN DIOXIDEMNTROGEN Fab 18, 2023 Multi-Point Gas Test Chart
NTRM 16011043 ce4TRT? 4802 PP SULFUR DIOXIDEMITROGEN Jun 17, 2022
NTRM 14080119 CCAZ42TT 990.9 PPM CARBON MONOXIDENITROGEN Now 15, 2026 50
M, PRI 0r ROM rested nbove b5 only in referense § the GMIS used in the sssay ond not part of the analysie. )
ANALYTICAL EQUIPMENT 'go
Instrumant/Make/Model Analytical Principle Last Multipaint Calibration 3 0
Nicolot 5700 AHRUED1333 0O IR 13, 202 0
Hizolat 6700 AHROBO1333 NO FTIR ﬂ o, g;; 2
Nicolat 5700 AHROBE1 333 NOZ FTIR Jun 03, 202 §
Nicolst 8700 AHROBD1333 502 FTIR Jur 03, 2021 5
—— —— <
Triad Data Avallable Upon Request 1
NOTES:PO #5221002807
GROSS WT. 28.40kg 0 +0.50
NET WT: 4.73kg 0 RéfRrence value (ppm) 20 50
The analytical test results re ported on this certificate relate only te
the cylinder number specified above. This concludes the test report.

LA EDITE Di
- CERT 302,01
- = (1} nm%\lumqu

Page 1 of 1
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomauk 41, Road, Bangchak, Bangkok 10260
Tel. 0 2763 26828 Fax 0 2763 2800 www.uasconsuftant com E-mail: use@uasconsultant com

THE LINGE GROUP
MULTI-POINT GAS TEST REPORT Certificate Of Analysis

7 phixiLre

Test Date : Dec 15,2023 - — —
Customer Details

Hydrocarbon Analyzer Model : 55i

Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025 —
s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) = PPM  Manufacturer : 0 =
Nitric Oxide (NO) - PPM Model :
Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM L
Cylinder No. : D824432 G
Expiration Date : Aug 4,2028
Multi-point gas test data

Reference Value (ppm) Analy::'r’:l)splay Difference Error | Percent Error [% Error ] =
Level 1 |Zero | 0.00 0.45 0.45 045 .45
Level 2 80.00% | 40.00 39.50 -0.50 -1.27 27
Remark : Measuring Range 50.00 ppm Average Difference (%) .86

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

50
Eo
< .
go poso iullllll! 13
2

&
z

10

0 45

0 Référence value (ppm) 20 50
- Calculate by Approve by
vl d20002202 L 18...7..R86..1..2023..

Page 1 of 1
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CALIBRATION LABORATORY CO.,LTD. LTD.
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
FOR
FOR
VIBRATION METER NOMENCLATURE B VIBRATION METER
NOMENCLATURE i / N | A . )
INSTANTEI MANUFACTURER E INSTANTEL
MANUFACTURER 1 ST i
TILAZSU/TIIA3Z0L MODEL [ TYPE T2LA2501/T21A3301
MODEL / TYPE TITAZSDTIIASS il
UM11230/UM 11230 SERIAL NO. UMI1230WUM 11230
SERIAL NO, 23U 2]
170131 DATE OF CALIBRATION 20 October 2023
CLID. NO, i 251701313
JOB CONTROL NO, 231019117018 IR
ralu ( Pl Relative Humidity : {55k 15) %R
CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT Co,, LTD, Temperature | 1L 1%
£1 SOL UDOMSUE 41, SUKHUMVIT ROAD, PROCEDURE USED :
Mo, CLC-CPEE-DS based on (S0 16063-21 as ealibration

BANGCHAK, PHRAKHANONG, BANGROK 10260
and ¥ fbration Calibrator

DATE OF RECEIVED : 19 October 2023 DATE OF ISSUED : 25 October 2023

REFERENCE STANDARD USED :

o e, Except awnplore, Wikt e appravil of the Calilrasion Laboratery Co. L1

Bapure uf catihra

Culibrated By @ Suwit Phuanbusabong

Calibration Engineer

Approved By ¢ Mongkol Yotsoontorn
Authorized Signatory

25 October 2023

crarding to

alize the units of meny

This Calibratinn Cerfifieate docusments the traceability to natonil standards, w

tha T sl System of Units {81)

Ceriifieute N, Q23117018 Cerllficate No, Q23117018

01 1= 2
F3-n1-0401-12 F3-01 1-04/01-1




CALIBRATION LABORATORY Co., LTD.

ok 10230

A1, % Mkt 20 Youk 4, Praset Manil Ril. Ladpheag, B:

Fal, wit cabigbotlmycom - Em TNy 207

CLC

Aseredlind

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : { X ) without adjustment { ) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Vet puiil STD Resding | DUC Resding Conrrecehon Usicertalnty
Muode
(F°%] | freguency | (73] (8% tgl L %ofrdg, )
(O8] 50 Hz D300 037 =h.00 19
0k 400 Hz Ll ana 0,002 1.9
s ) He etk 00 1503 =(1.003 19
L8] 50 Hr a00 [NCTE) -0.063 1.9
a3 MiHz 700 [UiT) 004 18
3 100 He 1300 0,303 0,003 (R
04 100 He kKl A <0004 L9
03 100 He pesk 34K} 0504 0,004 1.8
(1 100 Hz 0,600 605 005 LY
wy Ly H QT 70 i (5]

L VELOCITY RESULT

Tt paind STD Reading | DUC Rending Correction Unezrtninty
Mode
| mmis | { froquensy | Cmmis | { rmie ) [ ruls | £ %orndg. )
L} Sih b 3000 i 013 Le
4 St Hz 4,000 A.045 -004s Lo
] 50 He pelk £.000 5087 0587 19
& 3 Hz 66 0,066 19
T %0 He 70000 T.081 0081 e
3 100 He 3,001 RRVEL 0,039 1.8
4 100 He 4.0 4040 046 1.8
s 10 Hi penk 5004 LR K55 Le
fi 100 Ha .00 .07 0067 LY
7 1 Ha 7000 e 0079 LY
Certifieate No, 23117018
I 1040112 puge dal 4

INROVATIVE INSTRUMENT CALIREATION LA
ISROA ATIVE PRETHEMENT C0 L TO HEAR OFFRCT

TN AR |, SO0 SR TEARDRR |1 AN ARG RATD

ASAPEACI BUARECS LT EAMEST PRAKAR MROVINGY B4 THAIL AN
TEL | At00-24 fi- S0 | ¥ A 166002 16T e S s e
Fage 1ot
Certifieate of Calibration

Customer

Name UNTTED ANALYST AND ENGINEERING Certificate No - 23-ALT-116
CONSULTANT COLLTD: Request No ;- Req-2023-1545

Address H1 S0l Udomsuk 41, Sukbunwit Road, Bangchak,
Prokanong, Bungkok 10260

Unit Under Calibration Detatls

Messurcment jiem Acoustic Calibeator Ol = I

Masnufacter QUEST Range - 4, |14 dB / 250, 1000 Hz

Muodel L QC-20 Tnirument St | Lned

Seninl Number Q0 | 1003

m 1t UAEEMAZ 1 162555

Calibration Environment ond Details

Temperature EN Bl |
Humidity (50 £ 20 %R H )
Barometric Pressure L1083 #10.0 hPn )
Received Date 21 July 2023
Calibeation Dase 4 August 2023

Laocation of Calibration : LAB | Acoustic

Calibration Procedure ¢ In-house method CP-ACT-02 bosed on [EC 60842:3017 Electroncoustics - Sound calibrtors

Reference Stundard Model Serial Number Traceable Due Calibration
Sound Cafibrios SV 35A FR0TR EEI 31 May 2024
Sound Calibrutor AC-300 AC-100001087 EEI 23 May 2024
THD Multimeter 2015 1047765 NIMT 31 Jumry 2024

Traceability £ Thin eertificate provids hility of 0 recognized national stundard, and 1o the

realizntion of the intemational System of Units (513,

Note
The reported encertainty is based on standand uncertainty multiplied by the Coverage Factor k=2, providing = level of

Calihmution Engineer Supervisor

confidence spproximately 95 %,

e -
Mr. M HE

Service Calibrution Engineer

Issue Date ¢ 4 August 2023

- leamislaimuny

T sewslis sedaand ol o the dsems el Thmiae Ik snept i UL

CALIBRATION LABORATORY Co.,LTD.

/10-11.94. 55 Bol Prasart

Tal. 02+

AWL 24 Yok 4, Py

t Marsitit Pt Laitpheon, Bunghok 10230

e =

34 Fax

i DO, Com

1, DISPLACEMENT RESULT
Teat point o ST Reading [ DUC Reading Correction Uncertainty
(e ) { fequency ) L ) {mm ) (mm} +i%ofnlg )
o3 S0 Hz 003 nLo3n RO a7
e
n.04 S0 Mz 00440 040 (000 14
b.03 50 Hz jpenk (KRS o.osn 000 22
006 S0 Hz 0060 060 1,000 1
oaT 50 He 0.070 0.071 0001 t
1) 100 He 30 030 o,no0 7
0.4 100 Hz 040 4 0,000 24
.08 100 He pesk 0050 (¥} 0,000 23 |
006 100 Ha {106 () -0.001 1
o 100 Ha 007 0,071 0,001 21

Note, The Scope ol Accredited ANAB Certificate No. ACDM-2814 Version 009 Page 1.2 of 59

This veport is valid for the above stated instrument/s anly.

#28 End of Certificate ¥

Certificate No. Q2311THIR

dof 4
P31 1-0401-12 PREF.

5

1]

Lﬂﬂﬂ'ﬁ‘hjm

INNERVA TIVE IS THLMENT CALIERATION | AN

INSTVATIVE PRSTILMITNT C0 LTR, HEAD CFTICE

TR M 1 SO SENTIRARENES 1 TAMBN ARG AL

T ———

AMEPERHE BANC FHLISAMET FRAKAN MEOVISCE (o THAILANE

TEL

L HIE S0 | PAK) 20 (07 140

Certificute No | 23-ACT-1 16
Reguest No : Req-2023-1545

Sound pressure level Calibration Resubts 1 Without Adjustment

Calibration Range Without Adj (dm) A (dB) Uncertainty | Acceptance il
By Meanared Error Measured Error (=dB) Class | (& dit)
W dB /1000 Hi 00 0,010 - * .13 023
114 4B ¢ 1000 He HEH =010 = - o1y n2s
448/ 250 He w08 (LRI - - 013 +AeL ]
114 dB / 250 He 4.0 009 - C w3 0.25

Frequency of Seund pressure level

Calibiration Runge Without Adjustment A 1 ) limit
(Hz) Measured (He) | Error (%) | Measured (He) | Error (%) (%) Class 1 {+ %)
@4 dB / 104} Hz 9939 006 . - o 07
F14 dB /1000 He 999,35 0.6 - - i 0T
G4 I/ 250 Hie 250.74 030 - - 001 0.70
114 4B / 250 Ha 250,72 029 - . (] 0,70

Total Hurmonic Distortion plus Noise of Sound pressure level (THDHN %)

Cafibration Runge Withaut Adjustment Adjustment Uncertainty | Aceeptunce limit
(Hz) Mensured (%) Measured (%) (=%) Clats | { %)
94 dB /1000 He 025 - 040 2.8
114 di /1000 He 021 - (1,40 28
S4B / 250 H 049 - (40 23
114 4B £ 280 He .45 - (40 8
Nate :

Aceeparmes limil v IECHEH2201 T Cho |
The sxibratinn rewnlts wxilie the alitestor pressies o lin

mictephies

End al Calibrution

e Cisndislimuny



ELECTRICAL AND ELECTRONICS INSTITUTE Ay
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
75 Moo o, Bangpao Industral Estate, Soi B, Sukhurmt Rosd km 27, -

m Phisek Sa Musarig Samist Prakan, Sarmwit Prakan 10280 aebigm g
Tiel: 466 ET0D 4860 Fax #66 2324 DT

Certificate Mo.: CR20230290EA
Operation No.: CP2023070044

Certificate of Calibration

Equipment: Sound Level Meter

1| Manufacturer: RICN
Model/Type: NL-62 (Matar), UC-591 (Microphaone), NH-26 (Preamplifier)

|
Serial No.: 00130356 (Meter), 01891 (Micraphonel, 00951 (Praamplifier)
1D No.: UAE EMAZ.103/2556

i Customern: United Analyst and Engineering Consultant Coi,Ltd,
Address: 81 Sal Udamsuk A1, Sukhumvit Road, Bangchak

Phrakhaniong, Bangkok 10260
| Received Date: 24 July 2023
Calibrated Date: 3 -4 August 2023
Issued Dats: 7 August 2023

Calibrated by: M. Juntaperm Kunhakomn

Approved by
| Mr. Sitticl
Group Manager

This rapor wes prapared sfecironically wsing apnhicabis shacironc sgnature. Prnling or copy of file ars coniidarsd 22 8 cogy of Iha dooument

The feported uncenainty of measrement was based on standard uncertainty multplied by & coverage lacter k)
providding a level of confidence of appeaxdimately 5%, Thi certificate /ey mot be reproduced other than in full skeept

with ther prioe weltten approval of the Electrical snd Electronics institute, Foundation for bsdistial Development

Page 1of &

lonaTlImuRY

- ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No:  CP20Z302908A

Calibration Report

Function : Z. Self-generated Noise
2.1 Microphone Installed
Measured valus

(d8)
163
2.2 Microphones replaced by the etectrical input signal device
Frequency Measured value
(dB)
Aweeighibivg 11,3
Cowesghting 16.5
Z-vveighting 251

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

ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.. CP20Z30290EA
Calibration Report

Equiprnent: Sound Level Mater

Manufacturer: RGN

Madel/Type: NE-62 [Meter], UC-591 (Micraphone), NH-26 (Praam )
Serial No.: 00130556 (Meter], 01891 (Microphans), 00951 (Preampl
10 Mo LIAEEMAZ 108/2556

Amblerit Temperature: (3Bx2)%C

Relative Humidity: [50+15)%

Pressure: (1013 £ 1.50kPa

Method of Calibration =
|EC 61672-3:2013

1. Reference standards instrument =

=20t hiodel Serial Mo Cert Ha. Duie Dage
1)[standard microphane 4580 FTBTRH AA-1024-27 6 November 2023
2)Arbitrary Function Generator AFG202 Co1ones CH20230040EA 26 June 2024
3)|Programmable Altenuator PAS 2755 FF-0034-22 30 Cetober 2023
4}{&.5 Digit precision multimeter BEAEA 9610014 CR20220223EA 18 Nowvamber 2023
Priessure Bumidity and CL-P230026 20 March 2024
s, piditin CTE TR T .
[Temperature Transmitier CD20230196EA 23 July 2020
Pressurs fumidity and CL1-P230032 a il 2024
9 = PTusr | rossggos | CHLPZeO3 i
Tempetature Transmitler COZ023019TEA 23 July 2024
CH20Z3003HEA 14 February 2024
T|Performance Audio Analyzer (L2 E ) MYEEE10003
) Portarminie Ao Ay L e # September 2023

2 This result of callbration was found accurate as shown on date and place of calibration only
3. This certification is traceable to the infemational system of unit mainta -
Refarence standards instrument for Acoustic furction
- National institute of Metrology (Thaitand)
Reference standards instruenant for Bectrical function
Nationat nstitute of Metrology (Thailand)
Elecimzzl and Electronks Institute; NSC Accredited Callbration Ne0119

Reauit of Callbration:-
Function : 1, indication at the calibration check frequency
Reference Measured valus Deviation Acceptance Umits
Acoustic Signal (dB) (dB) (dB) (B}
s4.0 9.0 1] +0.7

Note: Absolute sensithity was established by the use of the Sound Calibrator RION Type NC-74 5/ - 386153278

g Lanmﬁeimuqu

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Now CP20Z30Z90EA

Calibration Report
Function ; 5. Frequency and time waighting at 1 kHz
5.1 Frequency weighting at | kHz

Frequency Measured valug Deviated valus Acceptance limits
Weighting (dB) (g8} (dB)
C-welghiing ELX] [ H
Aeighting S0 0o 3.2
Zoweighling Sa0 00 02

5.2 Time weighting at 1 kHz

Tirrie Measured value Deviated value Acceptance limits
‘Weighting {dB} (d8) {dB)

Fast Sa4 i) 20.1

Slenw 94.0 0o 201

LAsq 96,0 0.0 0.1

Deviaticn from varlous Frequency Weighting Response Curve

Furiction : &, Long-Term Stability
Long-term stabliity over 30 minutes, with steady 1 kHz s_l.g:nal. at reference level.

ey TWeighting PWeighting ZWeighting Arceptante Urmits
(Hz) (B {dg) (dB) {dB)
1% 06 Bl 00 10
1000 [H} 01 o1 07
BOoD 7 07 e 15 25

Function ; 8. Electrical signal tests of frequancy weightings
Welghting network response with ralativa to 1 kHz

T Deviation from various Frequency Waigh Curve
C-Weighting A-Weighting Z-Weighting Acceptance lmits

(Hz) (dB) (dB) de) (dB)
&3 0.2 -0.1 00 +1.0
125 0.0 01 00 £1.0
250 0.a -0.1 .1 +1.0
500 0.0 0.0 0.0 +1.0

1000 0.0 oz 00 0.7

20040 0.1 o 0.0

4000 i 0.0 00

2000 01 oo =01

LADO0 =14 <18 g

Page 3 af & Lanmﬁ]muqu

Time Perlod to Reference Record SPL at
Apply Sigrial 5PL Conclusion of Time Redaes value ACEEPIIGE B
{rmin) (dB) Period (dB) (i8] (dB)
30 4.0 5.8 0.0 =01
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
Malue (dB) (dE) {da) {dB)
54.0 94.0 0.0 +0.8
95.0 oan 1] +0.8
104.0 104.0 0.0 +0.8
109.0 108.0 0.0 +0.8
11480 1140 Q.0 +0.8
1150 1190 a0 18
124.0 126.0 00 +0.8
129:0 129.0 a0 40.8
130.0 130.0 0.0 +0.8
1310 a0 ]
132.0 00 +0.8
1334 0.0 0.8
1340 00 =08
1350 0.0 +0.8
1360 a9 0B
1370 00 +0.8

i wonanslamuny




ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
b ]

Certificate Mo CPEOZ3DIR0EA
Calibration Report
7.2 Level Lingasity on the reference level range, Lower

Antleipated Measured value Deviated value Acceptance Umits

Value (dB) {dB) {d8) (dE)
9.0 94.0 0 +0.8
89.0 890 a0 +0.8
8.0 Ba.0 [T 0.8
9.0 19.0 0.0 +x8
140 740 0.0 +0.8
69.0 69.0 0.0 +0f
54,0 &40 a0 (B
58.0 59.0 0.0 =08
540 540 00 +0.8
49.0 49.0 a0 £0.8
a8.0 an.0 0.0 +08
3%.0 39.0 00 +0.8
3.0 339 0.1 =08
290 289 0.1 0.8

Function : 8 Tone burst rasponse

Time Tone burst Measured Deviated Acceptance limits
ghting duration, Th {ms) value (dB) walue (dB) (dB)
20 1260 ] =05
Fast F] 1090 a0 +10:-1.5
0.25 959 .1 +1.0;-3.0
Slonw 200 1196 Q0 0.5
i 100.0 00 £10;-30
200 1200 an 0.5
LAE 2 Ho0 an +1.0:-1.5
0.25 20.9 01 +1.0:-3.0

Function 9. Peak C sound leval

HNumber of cycles Anticipated Measured valug Daviated value Acceptance Umits
In test signal Value (dB) (dB) (d@) (eiB)
CoRnPAE 1254 1252 0z 20
cycle

P 1204 1240 08 10

half cycla
Megative 1284 124.0 o4 +1.0

half cycle

—— wnanslamuny

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpod Industrial Estate, 5oi 8, Sukdvemit Road km 37,

Phirgatk Su, Mueang-Samut Prakan, Samut Prakan 10280
Tel: «66 2709 9860 Fac +65 2524 D317

Certificate No.: CP2Z0230291EA
Operation No.: CP2023070045

Certificate of Calibration

Equiprnent: Sound Level Meter

Manufacturer; RICN

Meodel/Type: NL-62 (Mster), UC-55L (Microphone), NH-26 (Preamplifier)
Serial No. 00130357 {Meter), 02373 (Micophone), 00391 (Praamplifier)
1D Mo LIAE EMAZ 104/2556

Customer; United Analyst and Engineering Consultant To,Ltd,
Address: B1 50f Udomeuk &1, Sukhurmvit Road, Banechak

Phrakhancns, Bangkok 10260
Recelved Date: 24 hily 2023
Callbrated Date: 3 < 4 August 2023
|ssued Date: T August 2023

Callbrated by: Mz, Juntaparn Kunhakom

Approved by:
{ Mr, Sittichal SWwaksunyawons |
Group Manager

This report was prepared elecironically iming applicabile slecironic signahue. Printing of copy of fle are considensd as a copy of Ihe document.

The feparted unicartaifity &f measiement Wit based on standard uncertsinty multiplied by s coverage factar ()

roviding @ level of oonfidence of aporosmiately 25%. This certificate may not be reproduced other than in full escept

with The prier wiitten apgrovisl of the Plectrical and Elactran for ksdustriz) [

Page 1of &
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
ik

Certificate Mo,  CPIGZI0ZW0EA
Calibration Report
Funetion : 10, Owerload indication

Measured value (R

ot ey Neas Deviated value Acceptance limits
one-half cycle one-hall cycle (B} (dB)
1354 1395 01 =15

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

ﬁ:;;e;;i;u Reference S9L C“P:I:;g::#mE Deviated value Acceptance lmits
{min} (dB) Period (dB) () fdB)
5 129.0 129.0 L] +0.1
Uncertainty of measurement
Masimum-permitted  uncertainty
Function Uity of measurement
{dB) i)
1] Indicatien at the calibration check frequency 030 Nat applicabls
%1 Self-generated Nolse 010 Not applicable
3) Acoustical slenal tests of Frequency welthtings a0 0.60 [10Hz to dkHz)
- Free-fieid saund presswie responie lavel o 0.70 {>0kHz to 10kHZ)
4] Elactrical signal tests of frequency weightings 0,20 0.20
5) Frequiency and fime weighting at | kHz 0,20 0,70
6) Long-Term Stability .10 0.10
T Lewel Linearlty o the reference level range 030 030
fil Tone burst résponss 0.20 030
8] Peak C sound level 0.20 0.35
101 Qverload indication .20 0,25
(11 Figh-Level Stabiliey 010 010

Rernarks: L The scosplance limil is for the devated value:
2. hcoeptance limits ECAIATH-32013 Tlass 1.
3. The cowerage factor & = 200

== End of Report - -

Pt wenenslairuRy

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No:  CPZ0R30291EA
Callbration Report

Equipment: Sourd Level Meter

Manufacturer: RN

Model/Type: HL-62 (Meter), UT-59L (Microphone), NH-26 (Preamplifier)
Serial Mo 00130357 (Meter], 02373 (Microphane), 00381 (Fraamplifier)
10 Mo LUAEEMAZ 100/2556

Amblent Temperature: (Bx2)C

Retative Humidity: {50+ 15)%

Pressure; (1013 1.5} kPa

Method of Calibration =
IEC 61672-3:201%.

calibration
|\ Reference standands instrument =
Instrument Madel Serial bo, Cert. No. Dus Date
HIStan:jard micraphone A1B0 2787490 Ade1020-22 6 November 2023
Arhitrary Function Generatar AFGI02T CO10063 CEHIZI0090EA 26 Jure 2024
3)|Progrmammable Attenuator PAS 2755 EF-0034-22 30 Crctober 2023
4|45 Digit precision mullimeter BRAAA 2610014 CB20220323EA 14 Navember 2023
5)|Pressure humidity and = CL1-P230n2e 20 March 2024
PTUZD1 FOSA000Z
Ternperature Transmitter CORGZIN1DEEA 23 July 2024
&) Pressure humidity and . CL1-P230032 g April 2020
PTUZa1 FOGA0003
Termperature Transmitier CDR0230197EA 23 July 2024
CB2073003BEA 11 February 2029
£ i h 000
Tl|Performance Audio Analyzar 1189038 MYSESE0003 CHIOZZI0ADEA B Septertber 2023

2. This fesult of calibration was found accurate as shown on date and place of callbration anly
3. This certification ks traceabls to the international system of unit maintained at

Referenice standards instrurment for Acoustic function

- Mattonal Institute of Metrology (Thalland)

Reference standards instrurrient for Electrical funciion

- Mational Institute of Metroiogy (Thalland)

- Electrizal an: ctronics Institute; NSC Acoredibed Calibeation No.0119

Fesult of Callbration:=
Functian : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance lmits
Acoustic Sigral [dB) (g} (B} {dB)
94.0 4.0 oo £0.7

MNote : Absolute sensithity vas established by the wse of the Seund Calibeator BION Type NC-T4 50 - 34615278

el ienenslumuny



ELECTRICAL AND ELECTROMICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo.

CR20230291EA

Function : 2. Self-generated Noise
2.1 Microphane Installed

Measured value
(B}

163

Calibration Report

2.2 Microphone replaced by the slectrical Input signal device

Fraquency Measured value
Welghting (dB)
Aoweighting 121
C-welghting 165
Z 215

Meter

rge-fsld acoustic response ot a lavel of 84 dB

Function : 3. Acoustical signal tests of fraquancy weightings (Without Windscreen)

= Deviation from various Frequency Welghting Curve
! C-Weighting A-Neighting Z-Weighting Acceptance lmits
(Hz) (da) (dB) {dE) (da)
125 0.1 .0 0.2 +1.0
1000 0o 0.0 0.0 0.7
E000 0.0 0.0 [=11] ]

Functlon : 4, Electrical signal tests of frequency welghtings

=

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Weighting network respanse with relative to 1 dHz.
gy Deviation from various Freguency Welghting Response Curve
C-Weighting A-Welghting Z-Welghting Acceptance limits
{Haz} (dB) () {dB) {da)
53 0o 0.0 0.1 =10
125 01 0.1 0.0 =10
250 0.g 00 0.1 1.0
500 0.0 0.0 01 =1.0
1000 0.0 0o 00 =0,7
2000 0.1 [11:] 0.0 +1.0
4000 0.0 0.0 0.0 =10
B000 01 a1 0.0 |25
16000 =13 1.3 o1 +5;-16.0
Page 3ol &

wnenslirunRy

Certificate No.:

CPI0ZII2FIEA

7.2 Lewal Linearity on the refarence level range, Lower

Calibration Report

©

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

Function : 5. Frequency and
5.1 Frequancy weighting at 1

CP20230291EA

Calibration Report

tima waighting at 1 kHz
kHz

Frequency Measured value Deviated value Acceptance lmits
Weighting (dB) (dB) (dB)
Cowveighling 98,0 00 0.2
A-waighting 920 1] .2
Z-wveighting 940 00 +0.2
5.2 Time weighting at 1 kHz

Time Measured value Dreviated value Acceptance limits
Weighting (dB) (dB) (B}

Fast FR.0 00 +0.1

Slony 94.0 o] 0.1

Lieg 9a.0 0.0 0.1

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

Time Period to Reference Recard SPL at A
Apply Signal L Conclusion of Time Deviated value Acceptance Umits

{min} {da) Period (dB) (4B} (dB)

A0 S0 54,0 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 vaiue Acceptance mits

Value (dB) () (@) (d)

940 980 a0 £

99.0 55,0 0.0 =08

1040 104.0 o0 +0.8

109.0 109.0 0.0 +0.8

116.0 118.0 0.0 +0.8

119.0 1180 o0 +08

1240 1240 ap s

129.0 129.0 0.0 08

130.0 1300 0.0 08

1310 1310 o0 0.8

1320 1320 0.0 +{H

1330 1330 oo +0.8

1340 134.0 00 =0.8

1350 1350 0.0 =08

136.0 1360 0.0 0.8

137.0 1370 o0 0.8

©

- »

Page 8 of &

ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

wonenshirauRy

Certificate No.:

CPEOZ30291EA

Calibration Report

Function : 10. Overlsad indication

Measured

value (dB]

e Tepive Deviated valus Acceptance lmits
one-half cycle ane-half cycle {dB} (dB)
1325 138.5 0.0 #1.5

Functlan : 11, High-Level Stability
High-level stability ovar 5 minutes, with steady 1 kHz signal, 1 di below upper boundary.

Anticipated Measured value Deviated value Acceptance Umits
Value [dB) {dB} (dB) (dB)
8.0 LLE] 0.0 108
B0 BE.0 0.0 0.8
84.0 840 00 0.8
79.0 9.0 00 =08
74.0 4.0 oo 0.8
69.0 69.0 a0 +0.8
64.0 64.0 00 0.8
550 550 [ +0.8
54.0 54.0 0.0 08
5.0 29.0 0.0 0.8
440 4.0 0.0 +0.8
35.0 3%.0 00 0.8
340 34.0 i) +0.8
290 289 0.1 08
Function : B. Tone burst response
Time Tone burst Measured Deviated Acceptance limits
Wielghting dration, Th (ms) value (dB) value (d8) ()
200 1250 0.0 +0.5
Fast 2 1080 L1 +10;-1.%
25 ] 1 +1.0; -3.0
200 1196 0.0 +0.5
Gl 2 1000 0.0 10,30
200 1200 a0 +0.5
LAE 2 100.0 a0 +1.0;-1.5
0.25 w08 02 #1.0;-30
Function : 9. Peak C sound level
Humber of cycles Anticipatad Measured value Deviated value Acceptance limits
in test signal Walu= (dB) {dB) {dB) (dB)
CEmpEh 1254 1252 02 120
oycle
Bisicty 1244 1241 FE) £140
haif cycls
Khstine 1244 1244 03 10
half cycle
'
ool wnanshumugy

Tims Periae o Reference SPL Aeonrd P at Deviated value Acceptance Umits
Apply Signal Conclusion of Time
(min) (cie) Perlod (dB) {dB) (dB)
5 1290 129.0 00 01
Uncertainty of measurement
- Uncertainty Maximum-permitied unceralnty
Functian of measiumement
(B} (clB)
1} Indication at the calibration check fregquency 030 Mot applicable
4} Seli-generated Nose 010 Mot applicabla
3} Accustical signal tests of frequancy welshtings 030 0.60 (10Hz to dkHz)
- Free-field sound pressure response level 070 {>kHz to 10kHz)
4} Eiectrical signal tests of fraquency waights 0.20 0.20
El Fraquency and time weighting at | kHe .20 0.20
|57 Lerig-Term Stability 010 0.10
77 Level Linearnity an the reference level rarge 0.30 0.30
E Tone burst response 0.20 0.30
91 Peak C spund fevel 0.20 0.35
(107 Dvertaad indication (.20 0.25
|11) High-Levet Stakility .10 010

Remarks

1. The acceptance Uit is for the devisted value,
2. heceprance Umits was IECH1672-3:201% Claws 1
3

The coverage factor & = 2,00

- = End of Report - -
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List of Instrument Certificates for Environmental Quality Analysis

Association (Thailand-Japan)

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
4 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
5  |Hot Air Oven SUSPENDED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
TOTAL DISSOLVED SOLIDS Association (Thailand-Japan)
6 |Cooled Incubator TOTAL COLIFORM Binder KB400 / WTB20200000015535 Technology Promotion 24TM647 1 Apr 24 31 Mar 25
BACTERIA Association (Thailand-Japan)
7 |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
8 [Kjeltec Distillation Unit TOTAL KJELDAHL FOss Kjeltec 8100 / 91889052 FOSS South East Asia 9807 8 Feb 24 7 Feb 25
NITROGEN
9  |pH Meter pH YSI Environmental pH 100A / JC03345 Technology Promotion 23CH806 27 Jun 23 26 Jun 24

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG HANGKDIK 10250 i

WEC-TISETISITEIS

TEL0-2717-3000-20 FAX.0-2716-0484
aLmRATGN b Equipment : Electronic Balance Cert.No.: 2aMM282
Condition As-Received ;:  Used ltam Page: 2of 3
Reference : 2405166001
Procedure used :-
e = N i Calibration were conducted using in-house cafibration procedure CP-OB0M based on UKAS LAB 14
Cert.No.: 24MM202
Certificate of Calibration Page: 1013 according to direct measurement method against standard weight,
Condition of this result of calibration
1. Reference standard instrumants:-
Instruments Modal Serial No. 1D No. Test report No, Due date
Equipmant : Eiddonis Balsnoa 1) Standard Waight Set (E2) 15884 24053 TORGOOT MM-0013-24 25 Jan 2026
2. This certificate |s valid onty to the item calibrated on date and place of calibration,
Mariufacturer : Mattier Tolado 3. This resuli of calibration was made on requested at the paint spacified by customer,
4. This cartificate is not certified for any commercial transaction,
Mol : ABIDA-SIFACT 5, This cenification is fraceable to the Intematicnal System of Unit
Result of calibration | ) Without Ad| (* ) After Adj by Internal Cali
Serial No. : 1128361010 Range capacity ; 0 g to 220 g Resclution 0.0001 o
Before Adjustment :
1D No, - LIAE WAS 002/2552 Balance Measurement Coverage
Applied Welght Reading Corraction Uncertainty Factor
Submitted by ; United Analyst and Enginsering Gansultant Co.,Ltd. (g) lg) (g) (xmg) (k)
3 Sei Udomsuk 41, Sukhumyit Road, ye 100.0000 D it 208
Bangchak, Phrakhancng, 200 200.0006 -0.0006 0.30 2
Bangkok 10260 After Adjustment :
1. Determination of the standard deviation of weighing maching {n=10)
Applied Weight Standard Deviation
Location : Balance Room (108) 3 (g) fah of Reading (g )
Received order : 11 May 2024 ;$ gﬁi;
Calibration Date : 11 May 2024 -
Ambient Temperature : 15°Ctod0’c
Relative Humidity : 30 % to 90 %
Calibrated by : Khit Ruttanaprapachai
Approved by :
[ ) Ponpan Paipim
[ ) Suwit Imjai
(4" ) Kunchit Promprat
Issue Date : 15 May 2024
The Uncertalnties are for a confidence p y of i 5%
This certificate may not be reproduced aimer then n full, sxcept with the priar writisn
Approval af the head of Corporate Sanvices 3 : Equipment Calibration and Testing Sarvces.
' .
naslumugy enansluemuny

N SN
- FEEAnssLUEILYEISdaan LSS £l ¥
n I USSR BN ISR NS SULEIS ?.4’//,:‘.‘"“{\0:"‘
sy FOMPClalion for inchrsinal Cevinpment Natianal Food instute b oot S
Equipment : Electronic Balance Cert.No.: 24MM252 i o sy oo Inchisingl Labiorarory Service Certer CALIBRATION 008
Condition As-Received :  Used Item Page: 30of 3 " " -
Reference : 2405.01860C-1 Calibration Certificate
Result of calibration S T
2. Effect of off center loading
A mass of 100 g was placed lo varlous position on the pan. o 8
The weighing machine reading error obtained is given In the tabie Frael L Certificate No.: 2402283-002-01
Maximum difference betwesn Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Position 1 Paosition 2 Position 3 Position 4 Position 5 off-center and central loading Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
(a) (a) (g) (g) (a) (g} . ’ :
0.0004 -0.0004 -0,0003 -0,0003 -0.0004 0.0001 hack, Prakh Banghok 10260
3. Departure from nominal value
Balance Measurement Coverage Page 1of4
Applied Weight Reading Correction Uncertainty Factor
(a) la) (g) (tmg]) (k) 3 .
Unioad 0.0000 0.0000 a.1s 213 Equipvent: Firetronic Eelonec
.01 0.0100 0.0000 0.15 243
0.05 0.0500 0.0000 015 213 Manufacturer: METTLER TOLEDO
a1 0.1000 0.0000 0.15 213
0.5 0.5000 0.0000 0.15 213 Model: XSR205DU
1 1.0000 0.0000 015 213
10 10.0000 0.0000 015 2.1 .
50 49,9599 +0.0001 017 206 Serial No.: EXIDAETINE
100 £0,0000 +0.0001 0.19 2.03
150 148.9058 +0,0002 029 2 ID No.: UAE.WAD.010/2565
200 1899850 +0.0010 0.30 2z
The reported uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage Order No.: 2402283
factor k , providing a level of af app 85 %.
Operation No.: 2402283-002
~olo-
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by mMrIerawut App i by
Scientist £, —
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are for a pi ity of 95%

This Certificate is issued m accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and its traceability to recognised national standards and to the
unéts of measurament realized at the corresponding national standards laboratory, This certficate may not be reproduced ather
than in full except with the prior written approval of the Natonal Food Insttute.

F-C5-008 Aevesors 01 Date: 20-04-65
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Foundanon for indusingl Developmerd Nahonal Food Petiue NBC-TISE-TIS 17 . Foundemon for noosns Developrmenr Manonsl Food insiue o NEC.TISITIS 17028
Food indusiial Laboratory Sendce Center RSN 05 - s Foad industial Laboratory Semce Center CALIBRATION 0081
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Hertronic dalance Manufactires:  METTLER TOLEDD Equipment: Electranic Halre Manufacturer:  METTLER TCREDD
Moded;  SR2050U Resolution: 000001 g/ 0.0001 g Model:  KSLS0L Resolution:  0.00001 g/ 0.0001 g
Sarial No.t (310685384 1D W UAEWAD DI0Z565 Serinl No. C210605354 0 No.: UAZ WAD D101/2565
Capacity: 220 g Capacity: 220 g
Date of Calibration: 2 apn 2024 Paga 2ot 4 Date of Calibration: 2 agré 2024 Page 3ol 4
Conditi Artitient Tempers 245 1 05 T Relabw Hamidky: 475 = 25 % Calibration Results;  {Continued)
Place of Calibration: Labaratory, UNITED ANALYST AND ENGINEERING COMSULTANT CO., CTD, librati 0-80g
Calibration Range: #
Condition of Equipment: Good Condtion . =
. Calibration Adjustment: Intemal Calibration
Condition of This Results of Calibration:
1. Calkration Method: NFI Method W-HA-001  In-House Method based on UKAS Lab 14 ; 2019 3. Degarture from Norinst Vatue: (Range: 0 - 800+ Resofulion: 0.00001 .9 }
2, Refereree Sterdards
Reference Standard Model Serial No, Calibrated By Certificate No. Due Date Sancsrd Value Average Reading Corecion Uncertaney Caverage Facior
Standdant Weight Desis £2 1imig 1o 200g BS05567572 ws MLI0HEIE B ppri 2024 [ { g 1 L g ) [ L& p 4 x
Instrument Model rial N Calibrated By ~ Certificate No. Due Date
Scel Serial No. Unkad 0000000 000000 0.00000 00000085 200
Thermer-Hygra Meter H08-H1 NFLETH DIG/Z3 Quatty Rebam. R0 9 February 2025
S s - 0001 001082 000101 LOG0L 00000085 200
4. Thes certificate wes cestified ooly far the instrument we calibrated 0005 DL00%003 oo 0000 AL )L £
5 Thua resih of cabtoration was fund acoiirmn a5 shawnt an dabe and place of calibration oy ool 01063 o010 0.00000 00000068 200
Calibration Results: 0oy 0 04885 005000 0.00000 00O000%6 200
1. Repeatability of Reading: i 0100011 0.11600 a.00001 6000011 200
0.5 0 5HG a.50001 4100001 L.000034 200
Formingd Value (g ) Stancarn Devation of Aeading fah
& P 1 1000003 100007 000002 000016 200
[0 1.0000057 z 2000023 200001 1.00001 000017 100
100 0.000038 5 5000017 500007 1.00004 0 G00030 200
200 01.00C0SH 10 10000009 1000008 0.00001 0000028 200
#- Off.Canter Error; Fi] 20.000031 2000000 000003 0000037 1m
A mass of 100 g wes placed and moved o various pestion on pan.
ki ] 30,0000 30,0001 1.00003 0000050 2m
The: bafance nsachey obtaired |s giver n the taale
- 51 50000028 5000007 1.00001 0000068 1m
Q_ - [ 0,000068 3000002 000005 0.00011 | zm
(Ol
1 2 {Madmum Differenca)
{ g ¥t o) (L I
1000001 0.0003
FCS017 Revisian: 01 Date: 20-04-65 F-CS-012 Resisian: O] Date: 20-04-65
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Faurdanon for inchusmal Developmens Manonal Food insiuee Fourdaron lor indesmal Development Mahonal Food nanmee sl e TS T
Food indusiial Laboratory Senice Certer Faood Indusinal Labaratory Sersce Center :ulaluﬂgn 5ne|
Certificate No.: 2402283-001-01
Certificate No.: 2402283-002-01 A
= Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Equipment: Electronic Balance Manufacturers  METTLER TOLEDO
Address: 3 Soi Udemsuk 41, Sukhumvit Road,
Modal:  ¥SAIOETU Resolution:  1.00001 g { 1.0001
Serial Mo.: CZ106ES334 10 Novi LIAE WADD10/2565 y 203059,
Capacity: 230 g
Date of Calibration: 3 apei 2024 Page 4 of & Poged ofd
Kehrasion Resiioies iiSonSmst) Equipment Electronic Bal
i ]
Calibration Range: 81~ 200 o ectronic Batance
Calibration Adjustment: Internal Calibration
- Manufacturer: METTLER TOLEDO
3. Departure from Nominal Value: (Range: 81 - 300 g ; Resolution: 0.000L g )
Model: XSR2050U
Mominal Yatue Staedlard Valie Mverage leading Correctian Unceriainty Coverage Factor
1 i .
e — = i o = Serial No.: C009071872
50 2000010 90,0001 00000 000015 200
0] 00,0006 100,000 00000 000015 200
- ! E 1D No.: UAE.WAD.012/2563
110 11400007 119.0001 20000 000015 200
120 120.00009 120 0000 00001 0.00017 100 Order No.: T
130 13000010 1300000 00001 100019 200
140 14000014 1400000 00008 1.00620 200 Operation No.: ZAG2BE3-D0%
150 15000002 1500001 Q1000 00021 100
160 16000010 160.0001 00000 000022 200 Date of Receipt: 2 April 2024
170 170.00012 1700001 00000 100023 200
200 20000016 200.0007 0.0000 00028 200 Date of Calibration: 2 April 2024
Calibrated by mrierawut App d by
Scientist { Mr.PH
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The s nre for & P ility of 95%,

This Certificate = lssued In accordance with the condibons of accreditation granted by the Thal Laboratory Accreditation Schema
which has assassed the measurement capability of the laboratory and its traceaiility to recognized national standards and to tha
units of measurement realized at the coresponding national sEndards laboratory. This certificate may not be reproduced othear
than in full excapt with the prior wrtten aporoval of the National Food Enstiute.

Thie reported UnCefainty of Mmessdnemant was based on @ standand uncertainty mutgied 0y & covorage factar & | provide|
tevel of confidence of approximately 95 %

s Bl s F-C5-009 Revison: 01 Date: 20-04-65

F-CS-012 Revsion; 01 Date: 20-D4-65
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Fourelaion for Incsial Cevelapment Nanonal Food resre el BT
Food incusinial Laboratory Senvice Cervier CREmRIaN 18
Certificate No.: 2402283-001-01
Equipment: Elgrtronic Balanco Manufoctures;  METTLER TOLEDD
Modal;  XSRI050U Resolution:  0.00001 ¢/ 0.0001 g
Serial No.: COOSOTIET? 10 Mo.: UAE WADD12/2563
Capacity: 220 g
Date of Calibration: 7 aprd 1004 Page 2 af 4
Condi Amisznt T M5 5 05 T ReaveHumidey: 473 : 15 %
Place of Calibration: Laboratory, UKITED ANALYST AND ENGINEERING CONSULTANT €O, LTT:
Condition of Equipment: Good Conditcn
It 1 i 1
1. Cafibiratzon Method NFT Method W-MAD0L  In-Howse Mathod based on UKAS Lab 14 2019

2. Reference Slandars
Referance Standard Made] Sarial No, Calibrated By  Certificate No. Due Date

Standard Weight Clmss £2 img to 200g BE05567572 TS MIIH05IS B Apnl 2024
Instrument Model Serial No, Calibrated By  Certificate No. Due Date
Tharma: Hygra Meter BOEHT NFLETH 016/23 Quaity Rebom QR24-03Y 4 Februiry 2025

3 This certification & traeabie 1o 5T UNTT

4, This cerbficate was certifien only for the instrument we cabbrated.

5. Thes result of calibstion s faund accurte B shown 0n date and piace of calibranon onk
Calibration Results;

1. Repeatability of Reading:

Nominal vake (g} Standard Dewviation of Reading igl
41 00000057
L1 0 0000063
Lo0 0000048
200 00005

2. Off-Center Error:
A rnass af 100 g veas placed ang Moved 1D varinus poston on pan

e a

Thee hislanice: resading obts ed |s given in e table

& (Maomum Ofference]
(] N.§.)
1on.nont | 1000091 om0

F-L5-013 Rewsion; (F Date: J0-04-65

S
gaannssuiRLElSdaanLe s %
AU ERsuUGIEN SRS NNSELS TS 4/1”,:‘\\‘\3?
el
Faurdatian for hausing Develnement Mancnal Food insiute ¥ NSETI8ITiS 17035
Faod noLsmial Laborarory Serves Cerrer RGN T

Calibration Report

Certificate No.: 2402283-001-01
Manufacturer:  METTLER TOLEDO

Moded: XSRAS0U Resolution:  0.00001 g/ 00001 g
Serlal No.: COOGCTIETY 1D Na.: UAEWAD.D2/2503
Capacity; 770 ¢
Date of Calibration: 2 spil 2024 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range:  B1-200¢
Calibration Adjustment: [nternal Calibration
3. Departure from Nominal Value: {Range: 81 - 200 g ; Resolution: 0.0001 g )

Woeninal Vaiue Standar Vake Bverage Roading Coeraction Uncertanty Coverage factor
Lg) g ) [ L g [a g ) W
L] 90.00010 90,0000 00001 1m
L0g 10000006 1000000 00001 200
110 11000007 110.0001 00000 100
120 12000005 120.0000 0.0001 100
13 130,001 130,000 00001 pi]
140 140.00014 140 0000 0.0001 200
150 15000008 150,001 0.0000 200
160 16000010 160.0001 20000 200
12 17000013 120.0001 0.0000 200
200 20000015 200.0000 0.0002 | 200

The reported ancenainty of meassement wes hised on & Standerd eecerainty multiphed by & coverage facior & , pro)
level of confidence of approuimately 95 %,

R el 11 e

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

=

A1,
v
S
agarnssLAln ryalsdaan s s L &3
FuELSraREUAEN S aRa N NSSUIETS 5;4//'_‘,;-\\“\@
o e
Foundaton for rdusingl Development Matonal Pocd mstmute s NSC-TIELTIS 17025
Food ndusirial Laboratory Service Cerer CALIBRATION 0081
Certi No.: 001-01
Equipment: Ebectroni Baance Manufacturer:  METTLER TOUEDG
Madal: ¥ER2050U Resolution:  0.00001 g / 00001 ¢
Serial Mo.; COOSOTIETD 1D No.; LIAE WAD 012/2553

Capacity: 770 g
Date of Calibration: 2 sl 2024 Page 3of 4
Calibration Results:  (Continued)
Calibration Range: D-B0g

Calibration Adjustment: [nternal Catibration

3. Departure from Nominal Value: (Range: 0 - B0 g ; Resalution: 0.00001 g )

Mermmal Vslug Sundard Vilos Huvarage Reacing | Carmetian Uncertanty Canerage Facior
L g L g ] [ Lo ) L& o ) A
Unicad 0000000 0.00000 0 00000 0. D000088 100
0.001 0.001003 000 00001 0.0000051 200
0.005 1005003 2 000455 0.00001 10000854 100
00 0.010003 001000 [ 00000 0.0000051 200
005 s D.08000 00000 00000086 200
01 0100011 010000 0.00001 0.000011 200
05 0500016 050001 0000071 0.000054 200
1 L.0o0o03 100003 0.00002 0.000018 200
P 2000023 200001 000001 0.000037 200
5000017 500007 000000 0.000020 200
10 10000009 1000000 0.00001 [ DOOOTE 20
P 26 000031 20 00007 000001 0000037 2
N 3000004 0.00003 0.00001 0.000052 200
L] 50000028 5000004 -0.00001 1 0 ROD0ES 2.00
&0 B0 D068 50,0005 a.00003 000911 100

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

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

5344 PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 0-2717-3000 FAX. 0-2719-3484

Cert.No.: 24TW38
Page.: 1 of 2
Certificate of Testing
Equipment : DO Matar
Manufacturer : Y8l
Modal : 5100
Serial No. © 118 101863
ID No. : UAE WAD.004/2554
Received Date : 20 Fabruary 2024
Test Date : 21 Fabruary 2024
Refarance : 2402-06280501
Submitted by : United Analyst and Engineering Consultant Co. Lid,

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

Laboratory Condition : Temperature (25+ 5 )°C
Humidity (50 +20)%
Test Procedure In - house method ;| CP-CHE
by i wilh Azide Modi Method
Tested by : Walalak Sirithean
Approved by : =
o

() Pomihippa Tameyakul
{ ) Unnopphol Harachai
(/] Saithip Meangmai

Issue Date : 22 Fabruary 2024

@nmslimugu



THNOLOGY PROMOTION ASSOCIATION (1]
CORPORATE SERVITI JUIPSLENT CALIBRATION AND
344 PATTANAKARN ROAD S0 1R, SUANL AN
FEL. 03773

AILAND-JAPAN)

NSC-TELTISITONS
CALIBRATION Se0

I FAY, T

Cert.No.: 24TW3g

Page.: Zof 2
- Cert, No.: 24TM589
diticn of this result of calibration (] » = P H
e e e o age: 1of3
Certificate of Calibration
1. Reference Standard Instruments :
This. ion is to the | i System of Unit through the reference standards "
taboratary of Industrial Calibration Genter, Technology Promotion Assoclation (Thailand-Japan). Equipment : Hot Alr Oven
Instruments Serial No. 10 No. Certificate No, Duae Date Manufacturer : Memmert
1. Burette 2 130BU10 23061172 22 Mar 2025
2. Balance 14233821 110RCO01 23MM405 16 July 2024 Model : UF 56
#- Shandard Maledsl = Serial No. : B212.0411
Material Manufacturer Lot.No. Assay
Sodium Thissuifate pentahydrate  Merck AMITEIZE 100.2% 1D No. : LIAE WAD.D05/2556
Submitted by : United Analyst and Engineering Consuftant Co.,Lid.
Result :  Dissolved Oxygen Meter Adjustment With Alr 100 % : ) "’d“'"‘::"‘ "‘h'aS”""“'"”“" Rad,
angehak, Phrakhanong,
Dissolvi :
solved Oxygen Probe No.: 228100125 Bangkex 10280
hon : Lab Floor 2
Titration Method DO Meter e
Standard Deviati
(Azida Modification Method) Reading o Received Order : 01 April 2024
x 01 - 02 April 2024
(maiL) (mgiLy {mgL) Calibration Date pri
Ambient Temparature : (26+101°C
820 819 0l06s Relative Humidity : (50£30)}%
Calibrated by : irisda Malee

. - Approved by @
This report was ceified anly for the instrument we tested it is afowable 1o use for shudy

Intend to use for advertising and referral purposs is prohibited This report may not be reproduced
othar in full.without writien approval of the Ishoratory

{ ) Ponpan Paipim
{+"} Suwit Imjai
[} Kunchit Promprat

-olo-
Issue Date : 5 April 2024
v
enaslae
'
Lanm':‘lunwlgl
A 006508
Equipment : Hat Air Oven Cert, No.: 24TM529 Eguipmant : Hot Air Oven Cert. No.: 24TMBBS
Condition As-Recelved :  Usad Item Page: 2of 3 Condition As-Received : Used ltem Page: 3of3
Reference 2404-00040C-3 Reference ; 2404-00040C-3
Procedure Used :- Result of Calibration :- {*) Without Adjustmant
Calibration were conductad using calibreation procedure GP-OT0Z2 based on TLAS G-20 according o direct Function of UUC* : Tamparatura Source
measuramant method with Data Acquisition which connected with Resistanca Temperature Detector { RTD | Fresh air setfing : Close
and Tharmocouple Type T. Calibeation| UUC uuc” Overall
The temperature scale used was based on ITS-80. Paint Setting |Roading stability uniformity Variation| Factor
Condition of this result of calibration (e ey | (e (£°C) ('c) (£ K
1. Referonce. standard Instrument- 1040 | 1040 | 1040 0.032 047 084 2z
Instrumant SerialNo.  Cert. No. Traceabla Due Datg 1200 [ 1200 [ 1200 012 072 13 2
1 ) Data Acquisition MYS5T013711 2WMIIE TPA 11 Jul 2024 180.0 1800 | 1800 013 12 15 z
2. This cartificate is valid only to the item calibrated on date and place of calibration. -
3. This certification is 1o he wal System of Unit. BonsIes Ten'!p_“"“n {'e)
Remark : TPA : Technology Promotion Associaton | Thailand - Japan ) Point Poeltion v
Result of Calibration - ( * } Without Adjustment {'e) 1 2 3 4 ] 6 7 8 [9fref)| (2T}
Eunction of UUG* : Temperature Source 104.0 104454 | 103.847 | 104228} 104.232 | 104,108] 103.691 | 104275 104.127 | 104.013 042
Fresh air setting : Glose Environment during calibration 1200 120.486| 120.080| 120,635 120.506| 119.531] 119.644| 120.364 | 120.144 | 120,158 1:3
— Finished 180.0 180,574 | 170,769 | 180.265| 180.870| 179.504 | 170.780| 180.267 | 179.961 179.802 13
Temp. ("G ) 27 26 Average* : The average of 30 values in each position.
. REL.Humid. { % } a7 48 Temperature stability : One-half of the greatest i of d P at any one sensor,
il T AG Supply { Vol ) 2 220 Wormity : The il af at any sensors and the measured
o temparature at the reference location which are observed al the same time or at as close an observation time as
Raf. Std. 1D No.: @ possibla to ing the P pattarn or ity within the chamber under steady-state conditions
H Calil ion Point Overall : The D af the and minimum measured temperalures throughout observation,
{120 to 180 ) uuc* : Unit Under Calibration
Prsftio 3 5 ) Note = The reported uncertainty of measurement was inctuded stability and excluded uniformey
1 21-18TC-01 | 22-1BRTD-211 The reparted uncertainty of measurement was based on a standard uncertainty multiplied by a coverags
] 21-18TG-02 | 18RTD-22 factor K, providing a level of confidence of appeoximately 85 %,
3 | 21-18TC-03 | 18ATD-23
4 21-18TC-04 18RTD-2M4 -olio-
Proba Details : D of © 5 21-167C-05 | 18RTD-2/5
a= 50 em D= 050 m & 21-18TC-06 | 18RTD-216
b= 50 am W= 08 m T 21-18TC-07 | 18RTD-27
c= 50 em H= 66 m 8 | 21-18TC-08 | 18RTD-28
Capacity = 0.30 " o (ref.} 21-18TC-08 18RTD-2/0

en@slunuay (on —
21208739 a 1209738



The L\ .

Certificate of Calibration

Equipment ;

Manufacturer :

Model :

Serial No.

Submitted by

Location :

Recelved Order
Calibration Date :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-23 FAX.0-2718.9484

Amblent Temperature :

Relative Humidity :

Calibrated by :
Approved by :
{ ) Ponpan Paipim

(V) Suwit Imjad
{ ) Kunchit Promprat

Issue Date :

are fora

WECTISLTISTIOE
CALIBRATICN 8008

Cert. No.: 24TME4T
Page: 1of3

Incubatar

Binder

KB 400 EB

20200000015535

UAE.MIC.018/2564

United Analyst and Enginearing Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,
Bangkok 10260

Microbiology Laboratory (302)
01 April 2024
01 April 2024
(26+10)°C
(50230) %

Man Pattanapongpaiboon

7 Aprl 2024

ly 85%

probability of app

This cenificate may not be reproduced other than in full, except with the price written
Approvl of the hesd of Corparate Sarvices 3 : Equipment Calibrasion and Testing Services

wenansluraugy

Equipment : Incubator Cert. No.: 24TMB4T
Condition As-Received ; Used item Page: 3of3
Reference : 2404-00030C-6
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperaturs Source
Fresh air setting : Closa
Calibration| vuc | wucr | T Overall
Point | Satting | Reading stability Factor
uci eyl (c) (£°C) (c) {'c) k
35.0 360 | 350 0.035 0.18 0.22 2
Calibration T 12G) ey
Paoint Position
{"c) 1 | 2 1 3 1 # 5 8 | 7 | 8 Jomef)| (s
350 | 35.000 | 35.022 | 34.841 | 34.851 | 35.027 | 35011 | 35.023 | 35.026 | 35007 [ 0,20

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

Temperature stability :

One-half of the greatest

1 The { i

of

af e 8t any one sensor.

P at any sansors and the measured

temperatura at the raference location which are cbserved at the same time or at as clese an abservation time as

possibie to ine the pattern or within tha chamber under steady-state conditions.
Overall + Tha Di of the i and i ighout ion.
UuC* : Unit Undar Calibration
Naote : The reported uncertainty of measurement was included stabiity and excluded uniformity |

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

-olo-
'
wnaslumugy

Equipment : Incubator Cart. No.: 24TMB4T
Condition As-Received :  Used ltem Page: 2of 3
Reference : 2404-00030C-6
Procedure Used :-

Cali ion were using P CP-OTO02 based on TLAS G-20 according to direct

measurement method with Data Acquisition which connected with Resistance Temperature Detector [ RTD ).
The temperatura scale used was based on ITS-80,

Condition of this result of calibration
1. Refarence standard instrumant:-

Instrument Serlal No. Cert. No, Traceable Due Date
1 ) Data Acquésition MY49023632 23Lmz2 TPA 26 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This cerfification |s traceabls to the International System of Unit.
Remark : TPA | Technology Promotion Association ( Thalland - Japan |
Result of Calibration :- {*} Without Adjustment
Function of UUC* : Tamparature Source

Fresh air setting : Close Environment during calibration
— Beginning Finished
Temp. [ °C ) 24 24
L{ REL Humid, ( % ) 54 57
2 . AC Supply ( Volt ) 221 223
: :
oty Ref. Std.
i :DQHQ Position : O Mo
8 i & 1 20-16RTD-01
o 2 20-16RTD-02
Wi o e /' 3 |z0eRTDO03
- 4 23-16RTD-04
W B £ atiatitalil
] 20-16RTD-06
7 20-16RTD-07
Probe Installation Datalls : Dimension of Chambar ¢ 8 22-16RTD-08
= 10 o D= SN 9 (ref) 22-16RTD-08
p= W0 com W= 065 m
c= 10 cm H= 1.2 m
Capacity = 037 m
.
enaslumugy

FOS5 South East Asia
3388 Sirinrat Building, 25th — 26sh Floor, Unit No. 338890,
Rama IV Road, Klon , Klongtoey, Bangkok, Thadtand 10110
Customer Service Report | Report No: | 9810
[ Date: 1 9 Fets G204
Customar: | UAE [ddress: EANGRoW
Tnstrument: | 157 100 et ] 21340 51y
Haours Travel To Customer Labaur Travel From Customer
Start VA0 !
Finish o] o
Job Type
AEEIImﬂmI Special Standard
Narmal Courtesy Vist Instaliatan Training
atritutor PhA O i Quete In Houss
Inzernal Warranty Repair M 3
Digital Service Sales Suppart Remate Dithar
[ PO/Quate Number: | Bl ]
[ PMA Typs [Foiliore 1 I [ Contractho. | W applicah ]
Detalls af Wark / Test Candition ] Status
F_pn witog
TR P LA i ] )
JraT el L eie (D0 peL |
R =
—Hgaigaivt Pra Wil s
~Nedgd ed 100 I
.JI
B roory  SIPH Hoad Biesiw feries 3l 1 viAs
|0000315 &pen NEW Corglle | L
Instrument Ready for Use | i oxy| motok |
Part No: Batch ‘Description ary
oobaa5% 51 i0te Foil () ik Jerio0 Ve Jelok Brnlnyie 800 1
e g 7ccurate and complate
Signed FOSS Signed Customer
Name ] Hame
Would you be to participate in @ brief survey in arder to tel us how we performed? | Emi

mnms'laimuqu




FOSS

Customer Service Report

Date: 1 B-9Feh s ]

Customer.___ | URE [Rares | BANGKOW Cert.No.: 23CH806
:—I kTT100 ’wl 2 2Ea51 Page.: 10f3

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

NLUANG BANGKOK 10250

NSC-TISITIS17025

PATTANAKARN ROAD SOI 18, SUANLUANG, SU.
i CALIERATION 0008

TEI ) FAX.0-

. . .
o e Ty T Certificate of Calibration
Start [ [ M50 = Lo & =
Manufacturer : Ecosence
Jab Type.
Applicatian Special Standard Model : pH100A
Hormal Courtey Visit installation Training . o
Distributor PMA Onboarding Qucte in House Bzl Mo. 2 JO0RR
Ll Wity L. i . >4 IDNo. : UAE EFM.058/2562(ENV pH.07/61)
Digital Service Sales Support Remote Other N !
Condition As-Received: Used Item
| PO/Quate Number: | \FappllcH | )
Received Date : 26 June 2023
[rAType  [Tosutam oo [ contracthe, | [ | Calibration Date : 27 June 2023
Details of Work / Test Condition  Status Reference : 2306-0831WSC-1
¥ Fh eTiise Submitted by : United Analyst and Engineering Consultant Co. Ltd
3 Soi Udemsuk 41, Sukhumvit Road,
-rnnle ymesde e B T Bangchak, Phrakhanong, Bangkok 10260
Viiney Mbaber * S5 - 55 Fi | ) X & \ or
Jivee ol & fnn - 190 r = Ambient Temperature : (25 £ 25) °C
- WA Bl PP it 7 ikt Relative Humidity : (50 + 15) %
- follgw s f1 Frofeod i Calibration Procedure : In - house method
= oy ey B gy By Py + - CP-CH5 by direct measurement with standard
Blal -0l = voltage calibrator and direct measurement with
Pechwng » 186 /- certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

instrument Ready far Uise |( oK | i Mot OK | it O - Calibrated by : Warakorn Lerngagtrakul

Part No: Batch Duseription aty
Approved by :
o030y 15 to.wlh | BOM pp kAt Weoe Jgwe 17 me 1 A
( /l Malee Butkruea
( ) Saithip Meangmai
() Warakomn Lerngagtrakul
| confirm this report s accurate and complete B Issue Date : 29 June 2023
Slgned FOSS Signed Custamer
L7 The Uncertainties are for a probability of approximately 95%
] Wiouid you be willing 13 particlpate in @ brief survey In order ta tell s haw we performed? T Zmal This centificate o nin full, except with the prior written
Approval of the head of Cor ment Calibration and Testing Services '
. tenanslupmuAy
enmsluarugu
Cert.No.: 23CH806 Cert.No.: 23CH806
Page.: 20of3 Page.: 30f3
Condition of this calibration result Calibration Results
1. Reference Standard Instrument  : - Function : pH Measurement
Instrument Serial No. 1D No. Cert. No. Due Date Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
1) Document Pracess Calibrator 54030049 130RC116 zztf;(;): 2211 2“? 22(?2?? Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
2) Ref, Standard Thermometer 4962054 110RCOM 2 © ? Calibration Buffer Solution Reading Reading | pH measurement factor
This certification is traceable to the International System of Unit maintained at:-~ (mv) () P
- Traceable to National Institute of Metrology (Thailand), NIMT o Electrode 7,008 201 73 0.0071 2.00
\ - Sl th h CPA ch ™ S/N..220323SIA605377 6.986 6.99 0 0.0089 2.00
2. Certified Reference Materials AL:“:;:‘LTT%X, ‘re:.”.‘s.j;,e:‘H,C:ar,)‘:“;, .(::us;‘ ARL 13\?5 " 6.086 7.00 1 0.0099 2.00
2 ational Accreditaticn Board, Accredite: 0. o 10.010 10.01 176 0.0085 2.00
Buffer Solution Manufacturer Lot No. Exp. date Funetion.: T ture M t
pH 4008 CPA chem 863832 28 Dec 2024 ""cw'?: i !e;""e"a ‘”!" casuremen
pH 6.986 CPA chem 863833 28 Dec 2023 7 Wiihout aclstmen - oron
£H 10,010 CPA chem 863835 28 Dec 2023 This equipment was connected with Temperature Probe
- Mode! YS! Environmental
3. This certificate is valid only to the item calibrated on date and place of calibration - Serial No. 220323SI1A605377
Calibration Results Dimension of probe.
Function : mV Measurement - Length 110 mm
Performing standard curve by Fluke at pH (4,7)(7,10) - Diameter : 12 mm
Nominal Standard Uncertainty of Coverage - Immersion Depth — 100 __mm
Unit Under Value Voltage Actual Reading Measurement factor
cali i Input (smV) k
pH mV mv pH h Calibration Standard vuc* Error Uncertainty of Coverage
pH Meter 4.00 177.48 177 4.01 0.58 2.00 Point Temperature Reading measurement factor
S/N.: JC03345 7.00 0.00 0 7.00 0.58 2.00 (°C) (°c) (°c) (°c) (x°C) k
0.68
7o 0.00 0 700 e 200 250 25.002 251 0098 013 2.00
10.00 17748 A7 [ 1001 = 200 30.0 30.003 30.1 0.097 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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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 Tisch Environmental,Inc. 05072022 5Jul 22 4Jul 24 -
Calibrator Particulate Matter < 10 um (PM,,) 1901
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promation Association 24P1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
3 [Air Flow Meter Particular Matter (PM, ;) Mesa Labs DeltaCal DC1 Innovative Instrument 23-AFM-203 27 Sep 23 26 Sep 24 -
159822 Co.Ltd.
4 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 23P1859 2Jun 23 1Jun 24 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
Particular Matter (PM, )
5 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany Technology Promotion Association 23H1200 6Jun 23 5Jun 24 -
Particulate Matter < 10 pm (PM, ;) (Thailand-Japan)
Particular Matter (PM, )
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific azi UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific azi UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149
8 [Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
9 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific asi UAE Consultant Co.,Ltd. 03112023 3 Nov 23 2 Nov 24 -
1200906875
10 |Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific a3 UAE Consultant Co.,Ltd. 09112023 9 Nov 23 8 Nov 24 -
1200906876
11 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
12 |Carbon Monoxide Analyzer Carbon Monoxide Thermo a8i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200636467
13 |Carbon Monoxide Analyzer Carbon Monoxide Thermo asi UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -

1200906880




List of Instruments Certification for Air & Noise Quality Analysis

No.

Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
14 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0143262 Airgas an Air Liquide company EO04NI99E15A01D3 21 Jun 21 21 Jun 24 -
2015PSIG
15 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
KWWV1R96
16 |Total Hydrocarbons Analyzer Total Hydrocarbons HORIBA APHA-370 UAE Consultant Co.,Ltd. 21122023 21 Dec 23 20 Dec 24 -
RATFJBXS
17 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -
18 |Vibration Meter Vibration Level Instantel Inc. Micromate Calibration Laboratory Co.Ltd Q23117018 20 Oct 23 19 Oct 24 -
Acceleration Level UM11230
19 |Sound Level Calibrator Calibrate Sound Level Meter Quest Qc-20 Innovative Instrument 23-ACT-116 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) Technologies, Inc QOF110030 Co. L td.
20 |Sound Level Meter Lieq 1o Lineq 2e brer Lamaer Laoo Rion, Japan NL-62 Innovative Instrument CP20230290EA 3Jul 23 2Jul 24 -
(Hesuniu 00130356 Co.Ltd.
21 [Sound Level Meter [ O B B Rion, Japan NL-62 Innovative Instrument CP20230291EA 3Jul 23 2 Jul 24 -
\dpasuniu 00130357 Co.Ltd.




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

RECALIBRATION
rNScH
| ‘ July 5, 2023

Environmental Certificate of Calibration ~ conificate No.: 2401250
R = age:

. .
W /%%J@ﬂ — R T—
This certificate may not be reproduced other than in full,
C Certi f

Manufacturer: Dwyer
except with the prior written approval of the head of
Cal. Date:  July 5, 2022 Rootsmeter 5/N: 438320 Ta: 207 " Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
|operator:  Jim Tisch Pa: 750.1 mm Hg Serial No.: -
Calibration Model #:  G25A Calibrator s/N: 1901 ID No.: UAE.EFM.076/2566
Condition As-Received: Used ltem
Vol. Init | Vol. Final Avol. ATime ap AH
Run (m3) (m3) (m3) (min) | (mmHg) | (inH20) Received Date: 03 April 2024
1 1 2 1 1.3540 33 2.00 Calibration Date: 10 April 2024
2| 3 4 1] 0.9650 6.4 4.00]
3] 5 6 1] 0.8640] 8.0 5.00] Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
4] 7 8| 1 0.8200] 8.9 5.50 # . (28%2)°C
5| 5 10 7] 0.6780 129 3.00 Ambient Temperature: &

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

Relative Humidity: (50 15) %

Atmospheric Pressure: 1007 mbar

p—
qa  |yaH(TalPa)

Vstd Qst«ji : : . used:  The calibration was by direct ison method against Pressure Measuring Instruments
(m3) (x-axis) (y-axis) Va (x-axis) (y-axis) Standard according to calibration procedure CP-P04, using * DKD-R 6-1 ; Calibration of Pressure Gauges " as
0.9859] __0.7281 14073 0.9956] _ 0.7353 0.8859) 2 guidslines.
0.9818| 1.0174 1.9902 0.9915 1.0274] 1.2585|
05797 1.1339] 2.2251 09893 1.1451] T4071] Condition of this result of calibration
0.9785| 1.1933 2.3337 0.9881 1.2053' 1.4757 1.Reference standards instruments :
0.9732] 1.4354 2.8146 0.9828 1.4496' 1.7798
— — nstrumen el erial No. ertificate No. ue Date
m= 1.98897 m= 1.24546 Inst it Model Serial N Certificate N Due Date
= X 1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
TD b 0.03601 A
r= 0.99996 19996 2.This result of calibration was made on requested at the point specified by customer.
C i 3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
Vstd=]AVol((Pa-AP)/Pstd)(Tstd/Ta) | Va=[AVol((Pa-AP)/Pa) 4.This instrument was used clean air as pressure media.

Vstd/ATime | Qa=[Va/ATime
For subsequent flow rate calculations:

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.

Pa Tetd i ™ 6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
crte i o ) ) a= v (ee) ) )
@ ”""(( P AT /)0 Qa= 1 iy AH T/ P"*J/' o) 7.The certificate is valid only to the item calibrated on date and place of calibration.
Standard Conditions 8.This Certification is traceable to the i System of Unit maintai through:-
Tstd:] 29815 RECALIBRATION _National Insitute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144
Pstd:| 760 mm Hg’
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope Calibrated by :  Suksan Khank: PP gl v
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal
Tisch Environmental, Inc. www.tisch-env.com I

] Sura Suwannasri
145 South Miami Avenue B FREE: (877)263-7610

L
Village of Cleves, OH 45002 Lgnﬂ'ﬁiﬂjmmmoos
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Cert.No.: 24P1250

Page: 20f2
[ Cortilieats Mo 2 23-AFM-203
Result of Without Range ; 0 inH:0 to 36 inH:0 ) - e =
Function:- Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Increasing Pressure = L Sl Uddemek 41, Suiblrrs o § ok, Prahuming, B
UUC Indlcation
Agplied Pressure  High-port side  Low-port side Ap Error

0.00 0.00 0.00 0.00 0.00 M

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 Mod T T e

8.00 4.00 -4.00 8.00 0.00 poren | ..

10.00 5.05 -4.95 10.00 0.00 : el

12.00 6.05 5.95 12.00 0.00

14.00 7.05 -6.95 14.00 0.00 W FH R

16.00 8.10 7.95 16.05 0.05

18.00 9.10 895 18.05 0.05

20.00 10.10 9.95 20.05 0.05

22,00 11.10 -10.95 2205 0.05 L

24.00 12.10 -11.95 24.05 0.05 Vit

26.00 13.15 -12.95 26.10 0.10 : . B )

28.00 14.15 13.95 28.10 0.10 it g ity

30.00 15.20 -14.95 30.15 0.15

32,00 16.20 -15.95 3215 0.15 R YR — whth Standard Ivimary Plow Catihrasor

34.00 17.20 -16.95 34.15 0.15 . i

36.50 18.00 17.70 35.70 020 Mudr! Seriul Nunibser Trucehbe |
The uncertainty of measurement was + 0.11 inHz0
* 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 %. Trueeahillry
his Uenidicate v tmceahic fo i Prough Senwidyn 1A il 1
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Certificate N ThANM 200
Ragquest N 3 Ko 2023-1919
Resubl of Catibration =
T emperatisre Pressaire ST vue Errur Uneertulnty
(=] {ktta) {hmim) Ui} (Vi) {lmin)
2490 Ji 4 14,58 1450 DK a0
Tam [ 15,06 15100 Al
i i (B [EE A0 021
14w 100,63 1h T 1667 Rl 03
9 Tk 1nan [LET A0, 06
Nty S0 Stunibint U Uit Linder Calibraivs

UL Ricfenenee Condition - ALZE0 ' C. 1013 kPa, Air

Flonw R wous comrected for nom-standund operating candiion by waing eyuazion

Pret T

Qmenn =2 Qref X——X

Piet Thret

where €= Flow Male = Absalue Iressure T = Absilute Temiperniin

Mess = Memusemient Uoadition rel = Stamband Comdilin

= Umdicatis mm sccrodived

Endl of Certifienze
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INNOVATIVE INSTRUMENT CALIHRATION LAR
INNOVATIVE INSTRUMENT C0 LTIL MEAD (HFICE

0039 MADWD 13 ST MU TIRAKORN 11 TAMION BARG KALO,

AMPHCE DANG PHLESAMUT TRAKAN PROVINGE (0980 THATLARD

TEL. (2 1400 | FAR G002 67140
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INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE INSTRUMENT 0, LTIL HEAD OFFCT

T MO B SOE ST TIAKOIN L] TAMIBON BANG KAED,

MEC- IS NS0z

2 OF RANG v o : 03 N
AMPHOE DANG PHLESAMUT FIEAKAN PROVINCE 10580 THAILAND EALIBRATIONDZES

TEL ABM-20 1G-S0 | FAX: (664021 187140

Certificate of Calibration
Cuvtomtier Certificats No ¢ 23-TPV-441
Mate UNITED ANALYST AKD ENGINEERING Request No ¢ Reg 20231919
CONSULTANT O3, LTT2
i B Soi Ul 48, Sukhumvit Rosd, Bangehak, Prakonong, Page: 12

Bumpgkak 101260

Unit Under Calibration Detail

Calibration Parameter Temperaturs

Instrument Name: Alr Fhow ruster Range Calibrutim
Manyfucturer Bl Type of Setor
Moded Dcha Cal DCY Sensor Dinmeer imm) L]
Serial Number 13922 Cilibrunon Poxtion (mm) LE
Resdistion (TR Itrument St © Lacd
1EF Mustid UAEEFM,.039:256]

Calihration Enyirenment and Details

Temperuun: B'Ci

Fumdity 55 MaRH & 15 %RH

Received Date T Sepember 2003

Calbrated Duie 27 Scplember 21

Calibratiim Procedurs In-hemse mesthod CP-TPAM-01 by mparksin wiih Standand Thermiometer

Reference Standard Dhigitnl Thermoimeter with Sensoe. Monulsciurer: GINGOOGINGO, Maodel: GTTT RTDIE

URDIOOST, 107 (2-TM Which was colibimted on 27 Febyiary 2023, Calibrathon Cerfifisate No. - QRIS

Traceahility

tificate fs tracesble 1081 Uit theough Crindity Rebomn Co., il NSC-ONSC Accredintbon No.

Califmaton (1297

Nate

The reporied uncertainty is based on stundasd unceriomty mulibplied by ihe Covernge Facur §=2, providing u level of confidence

Mz, Noppadun - Luanigard

approxmtely 95 %%

Techmiesl Masuger

Insue Date ¢ 37 Septermber 2023

“The nowaits veaiead only e il fim slifraied T versifieass shall m b s il it ritien apprad

- senansluruny

R TR0 Kpu 1] da 11

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFORATE SERYY iz EQUIM ALIBRATION AXD TESTING HVICES
S PATTANAKARN ROATD SO0 1K, SUANLUANG, SUANLUANG, BANGROR 10250
TEL Q-2717-MMI0-24 FAX, 0-2719-04%4

Certificate No.: 23P1858
Pago: 1662

Certificate of Calibration

Equipmant : Anaroid Barcmetar
Manufacturer: Barigo This eariifcate may nat be mpraduced ather than in full,
except with the prior written aporoval of the head of
Model © * Comomte Services 3 Equipment Calibratan and Testing Sanvces
Sarial No.:
1D No; UAE ANV, 123/2550

Condltion As-Recelved: Usat llom

Recoived Dale: 26 May 2023
Callbration Dato: 02 Juna 2023
Raferanca; 2305-NRTIWEC Submitted by:  Unitnd Anslyst and Enginsering Consuliant Co, Lka

Ambient Temperature: | 22 ¢ 2§ "0

Felative Humidity: (602 15) % #1 Sal Udornsuk 41, Sukhumwil Road,

Atmospharle Pressure: 1007 mbar Bangchak, Phrakhanong, Banghok 10280
: mbta

used:  The wiis by irect
Standard ingg 10 In-hous in
Gauges, Edition 032014 * a8 a guideinas.

mathod against Pressure Messuring Instruments
CR-P10, using * DKD-R 6-1 ; Calibration of Prassure

1 Rofaronce standards instrumenis

Instrument L]

Model Serial No, Certificate No. Due Date
1) Standard Barometar OP(142 1422505046 MP-0094-21 03 May 2024

2.Thim Instrurnent wae nstalled In vartical orierdation and conter of the disl wae used Bs Ihe raference leval
3.This mosult of calibrion was mede on requested sl e point specified by oustomer

4 Thin result of calieation instrement was in absoluls pressurs.

5.This Inatrument was Used cisan air a5 preseuro mida

8.The cardificate i valid only to the ltem chiirated on date and place of calibratian,

7. Th Cartification s tracedbls 1o the Ik ional System of Unit through:-

Natiarial Instilute of Matroiogy Thafland (NIMT)

by: Suksan P! ]
tssue Date : 08l June 2023 | —
[ |Bura Suwannasn

M’NLapnl Panurach

enans iRy
B 0316859
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Gart. No.; 2
Page.: 2 of 2

Uncertainty
Error of Measuremant

Ru of Calibration: Adjustment
Function:
Role ] Standard uuc* Uncernainty
Temperature Humidity Reading Error of Measure
FeRH.) ) [
101
6O Bl 0 1.7
250 Ao.0 L&) 1.8

Result of Calibration:-

Function

Standard uuec*

Reading

Uncertainty

Temperature of Measuramaent

-olio-

"

TECTINOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
EVICES 3t FOUTPMENT CALIBILATION AND TESTI

CORPORATE
R

Certificate of Calibration

Equipment

Manufacturer

Mode!
Sarial No
1D No

Condition As-Received

Received Date:

Callbration Dato

Ambi

Temperature)

Relative Humidity:

Procedurs used:

Calibrated by

Issue Dote ;

e —

: SERVICES

Cartificate No. :

Page

Submitted by

Gortificate Mo,

Approvad Signatory

|¥ | Gha

T Tantiyavwutil
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsui 41, Sukhumvit Road. Bangchak, Phrakhanong, Bangkok 10260

Tel, 0 2763 2828 Fax 0 2763 2800 www.

Lcom E-maik com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment :
Manufacturer :

Gas Analyzer (NO2)
Thermo Scientific

Model : 42i

Serial Number :

CM19050148

Dilutor Detail

PPM  Manufacturer :
PPM Model : 146i
PPM  Serial Number :

Standard Gas Concentration
Sulphur Dioxide (SO2) 44.68
Nitric Oxide (NO) 45.94
Methane (CHa) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date :

Jun 21,2024

Thermo Scientific

1180540071

Multi-point gas test data

Reference Value (ppb) Analyz;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 8 .8 .8 .8
Level 2 20.00% 1 .7 .7 .7/ .7
Level 3 40.00% 2 4 .4
Level 4 60.00% 300.! .3 .3
Level 5 80.00% 400.! .| .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (% 4!
‘Acceptable Limit + 5%
450 Multi-Point Gas Test Chart

—~ 400 4

5

g 350

g 300

& 250

S 200

o

g

£ 100 i

50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Page 1 of 1
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3 Sal Udomsuk 41, Sukhumat Road, Bengchak, Phrakhanong, Bangkok 10260

Tel 0 2763 2628 Fax 0 2763 2800 com E-med sultant com .ﬁ' it Airgas Speclalty Guses
Imﬂs Airgas US4 1T
i * 30 Unlted Drive
an e Liguite compary Darham, 140 27713
MULTI-POINT GAS TEST REPORT Alrgas.cuy
TestDate  :Nov1,2023 ! ;
i CERTIFICATE OF ANALYSIS
Grade of Product: EPA Prot
Equipment : Gas Analyzer (NO2) Model : 42 { TL
Manufacturer : _Thermo Scientific Serial Number:  CM19050149 | i Part Number: EQ4NISSE1540103 Reference Number:  122-402135167-1
i Cylinder Mumiber: EB0143262 Cyfinder Volume: 144.4 CF
Labaratory: 124 - Durham (SAP) - NG Cylinder Pressure; 2015 PSIG
- - - PGVP Numbar: B22021 ‘alve Cutlet: BEO
Standard Gas Concentration Dilutor Detail Gas Code: CO,NO,NOX,502,BALN Certification Date:  Jun 21, 2021
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Expiration Date: Jun 21, 2024
Nitric Oxide (NO; 45.94 PPM  Model : 1461 ! CetTaion perfoimed i acoardance wen-EFA Th ] o
(NO) d i SO0 2131 i h ke s it Ach i sosaons Ao o e o an Tyt s o st
Methane (CHz) - PPM  Serial Number : 1180540071 ! uncenisiny s simted beicw wilh & ennbdence bevel of S5%. Thir iim no Egnfcant imputies which ec Karcrrisbond raggnd e
Carbon Monoxide (CO) 9848 Do Kot e i Crindes Sk 50 Lo, 17
Cylinder No. : EB0143262 ; M;,_Y;;;fusl;nu; —
Expiration Date : Jun 21,2024 Component Requestod Actual Pratocol Total Relative Assay
C Mathod Uncertainty Dates
Multi-point gas test data Hox - 45.00 PPM 45.98 PRI a1 i« 1.4% MIST Traceabin OBM42021, DEZ12021
e g:T;:;giIDE ::g :s: 48,54 PRI G1 #f- 1.4% NIST Traceable 081442021, 0672172021
nalyzer Display | . N | . 44,65 PPM 61 +1-1,0% MIST Tracaable CENAMR0Z, D620
Reference Value (ppb) (ppb) Difference Error | Percent Error |  [% Error ] z#:%an MONCHUIDE 1000 PRM 0845 PP Gt =i 0,7% MIST Tracaatin 08M42021
Level 1__|zero 0.0 06 6 60 6 Bl Ealance
Level 2 [20.00% 100.0 100.8 .8 .79 .7 CALIBRATION STANDARDS
Level 3 40.00% 200.0 200.7 .7/ .35 3! Type LotID Cylinder No Ci Dats
Level 4 60.00% 300.0 300.7 .71 .23 .23 NTRM 20081120 CCTOBOG 40.82 PPM NITRIC OXIDEINTROGEN - 1.0% Fab 02, 2025
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 PRM 12386 DEB5025 3.91 PPM NITROGEN DIDXIDEAIR o e s
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40 G AD1AZIRIAL0Z CCS05581 4,348 PPM NITROGEN DIOXDEMNITROGEN 21 Fab 15: 2023
“Acceptable Limit + 5% NTRM 16011043 CCATIZTT  40.02 PPM SULFUR DIOXIDEMITROGEN e DA% Jun 17, 2022
NTRM 14030118 CCa34277 $90.0 FPM CARBON MONOXIDEMITROGEN  +-0.6% Nay 15, 2025
- oint Gas Test Chart TE 5P, FRM or AGM nuded abave is oy in iefainncs o e GIES ustd I the sssay ond not par o the anadysis, i
_w » ANALYTICAL EQUIPMENT
2 w0 | Insirursantiake/t6odel Analytical Principle Last Multipoint Calibration
) Micolel 6700 AHROB01333 GO IR Tun 03, 2021
g Hicolet 700 AHRGBI13I3 WO FTIR 4 03, 2021
g = Nerolat 6700 AHROSI133 NOZ FTIR Ain 09, 2021
s Iacoied 8700 AHACS11333 502 FTIR 3
£ 10 — Jun 03, 2021
T ; Triad Data Available Upon Request
Sg NOTES:PO #5221002807
0 50 100 150 200 250 300 350 400 450 BROSR T Zaing
NETWT: 4.73%g
Reference value (ppb) =
— WO Noy, ... 2023 The analytical test results reported on this certificate relate only to i
the eylinden i concludes the test report. :
LA EDITEDI
. I CERT X1
PP 1r Natesee lonaslsmuRL
Page 1 of 1 enaslimuR
/ \ {:, United Analyst and Engineering Consultant Co., Ltd. / \ A {-:’ United Analyst and Engineering Consultant Co., Ltd.
L= A T 3 Sol Udomsuk 41, Sukhumvit Road, Bangehak, Prrakhanong, Bangkok 10260 L= AT 3 Sol Udomsuk 41, Sukhumvt Road, Bangehak, Prrakhanong, Bangkok 10260

Tel. 0 2763 2628 Fax 0 2763 2800 www .com E-medk: sultant com vownn  Tel 0 2763 2628 Fax 0 2763 2800 www .com E-medk: sultant com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023 Test Date : Nov 9,2023
Equipment : Gas Analyzer (SO2; Model : 43i Equipment : Gas Analyzer (SO2; Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1200906875 Manufacturer : Thermo SCIENTIFIC Serial Number : 1200906876
Standard Gas C . Dil Detail Standard Gas C = Dil Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 1461
Methane (CHs4) = PPM  Serial Number : 1180540071 Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analvz(:;bD;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analvz(:;bD;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 1 1 -1 Level 1 Zero 0.0 0.6 0.60 .60 .60
Level 2 20.00% 100. 100.8 .7 Ni Level 2 120.00% 100. 100.5 0.50 .50 .50
Level 3 40.00% 200 200.9 .4 .4 Level 3 40.00% 200 2019 1.90 .94 .94
Level 4 60.00% 300. 301.0 .3 3! Level 4 60.00% 300. 300.8 0.80 .27 .27
Level 5 80.00% 400. 400.0 . .0C .0 Level 5 80.00% 400. 400.0 0.00 . .00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.53 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Gas Test Chart 450 int Gas Test Chart
— 400 4 — 400 4
3 3
g 30 g 30
300 30
& 20 & a0
S 200 S 20 7
S 1m0 £ 150
] £
£ 100 T £ 100 T
50 50
[ 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 Ko b
NQV.../...2023..
Page 11 enanshumun Page 11 enaslumuny




3 Sl Udomsuk 41, Sukhurmvt

United Analyst and Engineering Consultant Co., Ltd.

Foad, Bangehas, Phrakhanang, Bangkek 10260

A 4 2 ltart
Tk Afrgas Specialty Gases Tel 0 2763 2628 Fax 0 2763 2800 www com E-maik sultant com
. i Ty
ﬁl rgas_ 630 United Tickre
a A Licuide company ﬂmﬂ""—ﬂm
MULTI-POINT GAS TEST REPORT
i CERTIFICATE OF ANALYSIS TestDate  :Nov 13,2023
t Grade of Product: EPA Protocol
i Part Number: ECANISUE15A01D3 Reference Number:  122-402135167-1 Equipment : Gas Analyzer (CO) Model : 481
| CyEnder Mumber: EB0143262 Cyfinder Volume: 144.4 CF Thermo Scientific Serial Number : 1200636467
Labaoratony: 124 - Durtvam {SAP) - NG Cylinder Pressure: 2015 PSIG
PGVP Number: B22021 ‘alve Cutlet: 50
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021 = Dilutor Detail
Explration Date: Jun 21,2024 Standard Gas Concentration o
oxXi : Thermo Scientific
Caritcalion pertoema = Tor A callon Etarvdands (Wi 2072]° ecuman] £PA Sulphur Dioxide (SO2) EEHCCNN  PPM  Manufacturer .
tiy i ” Angh 1 Iy doss nol sl analytical Birference. This cyindar has o toiel analylical Nitric Oxide (NO) 45.94 PPM  Model : 146i
i el with F of 55 Thy i ich sffect the use of Ifi ma )
mawincie bosis uless olherwis oted Methane (CHs) - PPM  Serial Number : 1180540071
Lo Mol Use This Crlnder balow 100 peig e 17 miganmcas Carbon Monoxide (CO) 98417 PPM
r .
- i *‘*\ALYTI‘:“{; RESULT'? | Cylinder No. : EB0143262
omponent ity Actual ‘rotocol tal Relative Ass
" Camees Mwmdu Uammimyu Dm:: Expiration Date : Jun 20,2024
HOX 45,00 FEM 45,88 PPM G +1-1.4% MIST Tracentbin UGNA2021, OB/21 12021
NITRIC OXIDE 45.00 FFM A5.84 PRI a1 +h- 1% MEST Traceable DBM4rR02Y, D5:2172021 Multi-point gas test data
SULFUR DIOKIDE 45,00 PPM 44.56 PP Gt +=1,0% NIST Trateabla OBMAROZT, DAI21Z021 S
CARBON MONCXIDE 1000 PPM 584.8 PRI Gt +-0.7% MSTT ‘' DB Analyzer Display | .
NITROGEN Balancs ) Reference Value (ppm) (ppm) Difference Error | Percent Error | [% Eror ]
Z¢ 0.0 0.7 0.7 0.7 0.7
CALIBRATION STANDARDS level 1 1Zero - T o5 =5 o5
Type Lot D Cylinder No Concantration Uncartainty Expiration Date Level 2 20.00% 10.0 21-7 1~7 7~ 7
WTRM 20051120 CCTOR0EE 46,52 PP MITRIC OXIDEINTROGEN EY T el 02, 2025 Level 3 140.00% 20 oK) o3 5 3
PRM 12386 DBES0ZS .51 PPM NITROGEN DIDXIDEAIR +He 2% Fel 20, 2020 Level 4 60.00% 30.f 30. . . 0-
GMIS 401423838102 CCS0S881 4,348 PPM NITROGEN DIOKIDEMNTROGEN +-21 Fab 18, 2023 Level 5 [80.00% 40. 40.0 00 0 -
NTRM 18011043 CC47377 40,02 PPM SULFUR DIOXIDENITROGEN +e 08% dun 17, 2022 Remark : Measuring Range 50.0 ppm Average Difference (%) 3.24
NTRM 14080119 CCA34277  990.5 PPM CARBON MONOXIDENITROGEN  +-0.6% Now 15, 2028 :Acceptable Limit + 5%
T SRIL PRI ar RGW roted above b5 oaly in nederen:e i fhe GMIS used In the sssay o not part of he anslyss. . —
ANALYTICAL EQUIPMENT Multi-Point Gas Test Chart
Instrumant/MakeModol Analytical Principle Last Multipaint Calibratlon 50
— O =
Hicolt 6700 AHROZ01333 CO FTIR: Jun 03, 2027 g 40.0
Nizolat 6700 AHROBO1333 NG FTIR dn 03, 2021 2
Nicolat 5700 AHRIEO1333 NOZ FTIR Jun 03, 2021 2 N
Hicolat 6700 AHROB01333 502 FTIR Jun 03, 2021 2 =
- o -
Triad Data Avallable Upon Request 2‘ .5
NOTES:PO #5221002807 <
GROSS WT: 28.40hg o5 50
NET WT: 4,73hg
Reference value (ppm)
[ ——mayerviply |
g e
The analytical test results reparted on this certificate relate only te i .
the cylinder number specified abave. This concludes the test report. L | = Tl NE N [ A
LA EDITE D|
CERT 308201
APproven 1or Release M’ q‘b
enaslunay o .
United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumit Road, Bangchak, Phrakhanong, Bangkok 10260 . Ao Spocialty Gases
Tel 0 2763 2828 Fax 0 2763 2800 oom E-med sultant com lﬁlr : e
3 530 United Drive
a A Licuide company ﬂmﬂ""—ﬂm
MULTI-POINT GAS TEST REPORT :
i CERTIFICATE OF ANALYSIS
WD BN : Grade of Product: EPA Protocol
i Part Number: ED4NISOE 1540103 Reference Number:  122-402135167-1
Gas Analyzer (CO) Model : 48i | Ey&deﬁl’oﬂumber: ?31 ﬂDJZEZ i gy:’_sn:&r Volume: ;;t‘i;pcl‘l
. I N . 1200906880 aboratory: = Durham {! = vlinder Frassura: SIG
Manufacturer : _ Thermo Scientific Serial Number PGP Number  B22021 Valve Oullet 850
Gas Code: CONONOX,S02,BALN Certification Date:  Jun 21, 2021
. Expiration Date: Jun 21, 2024
ndar ncentration Dilutor il - ..Iu=|.__
L | Cartifcaiion performad =PA o A a Cavipealion Etandards (M 2072)° decument ERA,
Sulphur Dioxide (S02) 44.68 PPM  Manufacturer : Thermo Scientific | VR ush . Anh g qy doss nol n analytical Birference. This cyindar has o toiel analylical
1 1 below wih i of 95%. Thi afiect the use of i ona
Nitric Oxide (NO) 45.94 PPM Model : 146i ‘molainole busis UniEss Diherisa fited
[ . Lo Mol Lise This Cybnder telow 100 psi (e 07 migapsscas
Methane (CH4) = PPM  Serial Number : 1180540071 L Wt Use Thia Crbnude bslow 100 pelg Ls 07 megapuecan
° () de o)  [9548 PoM ANALYTICAL RESULTS
Carbon Monoxide (CO) d Component Requestod Actual Protocol  Total Relative Assay
Cylinder No. : EB0143262 Mathod Uneertainty Dates
Expiration Date : Jun 20,2024 NOX 4500 PP 45.08 PP ) +1-1,4% NIST Tracembin UB1AIZ021, DB2 112021
NITRIC OXIDE 4500 FEM 45,84 PRI a1 1= 1.4% NIST Tracsable 08142021, 082172021
= SULFUR DIOKIDE 45,00 PPM 44.56 PP Gt +=1,0% NIST Trateabla OBMAROZT, DAI21Z021
Mult:polntigasiiestidats CARBON MONOXIOE 1000 PPM 584.5 PPM Gt - 0.7% MST Tracnanin 08142021
i NITROGEN [
Reference Value (ppm) Analyzer Display | pcrerance Error | Percent Error [% Error ] At i
(ppm) = = CALIBRATION STANDARDS
Level 1 [zero 0.0 0.9 0.9 6.5 6.5 Type Lot [D Cylinder No Concantration Expiration Date
Level 2 [20.00% 10.7 .7 - > NTRM 20081120 CCTOA0EE 46,82 PPM NITRIC OXIDEINITROGEN H-10% Fel 02, 2026
Level 3 [40.00% 20.5 5 24 - PAM 12388 DBE50ZS 8,51 PPM NITROGEM DIDKIDEAIR e 2% Feb 20, 2020
Level 4 X 30.7 .7 2.3 2.3 GMIS 401423838102 CC508881 4,348 FPM NITROGEN DIDXIDENITROGEN +-2.1 Fab 18, 2023
Level 5 [80.00% 40. 40.0 .0 0.0 0.0 NTRM 18011043 CLATHTT  45.02 PPM SULFUR DIOXIDEMITROGEN - DA% Jdun 17, 2022
- i % 2.43 WTRM 14080112 CCA34277  990.5 PPM CARBON MONOXIDEMITROGEN  +/-0.6% Now 15, 2028
Remark : Measuring Range 50.0 ppm Average Difference (%) Tha SR, PRM or RGM roted above s caly in ruderanse % ihe GMIS uaed I the assay ore not par of he onslysis.
:Acceptable Limit + 5%
ANALYTICAL EQUIPMENT
Mull nt Gas Test Chart Instrumant/MakeModel Analytical Principle Last Multipoint Calibration
— O
50 hicolat 700 AHRUZ01333 CO- FTIR: Jun 03, 2021
T 400 Micolet 700 AHRIE01333 NO FTIR Jn 03, 2021
g g Nicolat 5700 AHROBE1 333 NOZ FTIR dun 03, 2024
=z 7 Hicolat 700 AHROBO1333 502 FTIR Jur 03, 2021
&
f"_. 5 Triad Data Avallable Upon Request
E) - NOTES:PO #5221002807
£ GROSS WT: 28.40hg
0 S 50 NET WT: 4.73kg
0
Reference value (ppm)
The analytical test results re ported on this certificate relate only to
thl This concludes the test report.
LA EDITE D|
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3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Banghok 10260
ey eme el 0 2763 2828 Fax 0 2763 2800 www.useconsuitant com E-mall: uss@useconsuftant.com

7 Q/a‘ =" United Analyst and Engineering Consultant Co., Ltd.
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United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Sukhumwvit Road, Bangehak, Phrakhanong, Banghkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mall: L1 L.com
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MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2023

Equipment : Hydrocarbon Analyzer Model : APHA-370
HORIBA Serial Number : KWWV1R96

Standard Gas Concentration Dilutor il

Sulphur Dioxide (SO2) ) PPM Manufacturer :

Nitric Oxide (NO) = PPM Model :

Methane (CHa) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analy::;':;splay Difference Error | Percent Error [% Error ]
Level 1 [Zero | 0.00 0.40 0.40 0.40 0.40
Level 2 180.00% | 40.00 39.40 -0.60 -1.52 152
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.96

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

@
3

)

9.40

_ Analyzer Display(ppg)
S S

3

0 Référence value (ppm) 20

[ DU TR cennRPuni] 268, 2023,

Page 1 of 1
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MULTI-POINT GAS TEST REPORT

Test Date : Dec 21,2023

Equipment : Hydrocarbon Analyzer Model : APHA-370
HORIBA Serial Number : RATFIBXS

Standard Gas Concentration Dilutor il

Sulphur Dioxide (SO2) ) PPM Manufacturer :

Nitric Oxide (NO) = PPM Model :

Methane (CHa) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) Analy:pe;:)splay Difference Error | Percent Error [% Error ]
Level 1 [Zero | 0.00 1.00 1.00 1.00 1.00
Level 2 [80.00% | 40.00 39.70 -0.30 -0.76 0.76
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.88

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

@
3

S

_ Analyzer Display(ppg)
S S

3

0 /
0 Référence value (ppm) 20 Analyzer Display 50

w22/ DeC[..2023..

Page 1 of 1
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CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE VIBRATION METER
MANUFACTURER 5 INSTANTEL
MODEL / TYPE TIIAZS01/T2IAS20N
SERIAL NO UMII230UMIIZI0
CLID, NO. 251TH3IS

OB CONTROL NO. 231019117018

CUSTOMER UNITED ANALYST AND ENGINEERING CONSLIT TANT CO., LTI,
#1 SO1 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGROK 10260

DATE OF RECEIVED : 19 October 2013 DATE OF ISSUED : 25 October 2023

Calibrated By :

Calibration Engineer

Approved Bv: Mongkol Yotscontorn

zed i

Av Oy

25 Qctaber 2023

This €
Systom of Units | 51

Yo, QIINITHE

Ceriificate

Fa-011-04/11-12




CALIBRATION LABORATORY Co.,LTD.

Prasert Marukil 29

CALIBRATION LABORATORY CO.,LTD.

ek 4. Pranert Maruidl Fil. Ladphean. Banghok 10730

210-11, 1,55 5ol Praict Maruke 21 ook A, Prosert Munubil it Ladpho, Barghih 10X

Tol CO-ETBI5I Fax W2 stiaborsimtyom  Evnaitsaied y e 4 Fas: s sabigcrutory com  E-matsaln@earimonaiey com
CONDITION OF CALIBRATION ITEM : GOOD
REPORT OF CALIBRATION MEASUREMENT RESULTS : ( X ) without sdjustment () adjustment
CALIBRATION DATA
FOR 1. ACCELERATION RESULT
OB : VIBRATION METER Tisl palnt e STD Reading | DUC Reading Curreetion Ulioertsinty
(F8] 1 frequency ) gl ig) (T3] i viofrdg 3
MANUFACTURER : IEIANLEL, 03 50 He 0300 0302 002 19
MODEL { TYPE : TI1A2501/721A3301 4 501 He 40 402 0002 19
SERIAL NO. : UMII230UM11230 [IE] S0 He peak 150t 1508 -0 1.9
DATE OF CALIBRATION t 20 October 2023 08 50 He TLA00 060 0000 (K]
[T A0 Ha i 700 0,704 =00 19
ENVIRONMENT CONDITIONS 1 (%] 100 He 0300 0363 0,003 19
Temperature w2 Reative Hamidity 1 (55 15) %R0t D 100 Hz Q40 0404 0,004 )
PROCEDURE USED : 03 1001 Ha pek 6500 504 01,004 1%
s instrument was celibratad under pracedure No. CLC-CPEE-08 hased on 150 16063-21 as calibirution guideline. 06 100 Hz 0N 0408 0,008 9
e calibeatin was perfoesed by using Digital Moltimeter, Programmable Timer/Couater and Vibratlan Calibralor 07 100 He 0700 070 0,006 19
Amplifier which maintaied by the Calibration Labaratory Co., Lud
1. VELOCITY RESULT
REFERENCE STANDARD USED : Test point STD Remding | DUC Cormection Unvertainty

1, Vilipation Calibrutor, The Madal Shop Model #1100 5, 11424 - Modd
£ mmes ) { fregquency 1 1 il ) { menis ) +( %ol rdg )
2, Digimi Multimeter, Hewlest Packard Model 34401 A S/N, 3146ATE635
i S0 Hx 3,000 1033 -0.033 (H]
4, Programmible Timer'Countes, Ihilips Model FMAEE0B SN, SMB0T101
4 50 Hx 4,000 4,045 0045 e
TRACEABILITY 5 30 He penlc 5000 5,057 “LLE7 L%
1. The ) | Systeers of Uinlts {813, shrough National Lostitite of Metrology (Thajland) 2 preT R e e =
Centifiente No, AV-0030-23, Due Date 26 June 2024. ¥ prs e 0 o o
2 5 Fivies ( s National Listinte of Metrology (Thalland)
2. The ure traceable lo System af Units (513, through ioanl Inst Y 2 S oy = o i+
‘priifiente N e N hor HI23,
Certifiente No. EE-0136-22, Thie Date ovember , . m o= — — T -
5. The are iraceable b0 ol Syatem of Units (S1), through Aeronmutical Radio of Thuilsnd Ltd.
B 100 H preake XK} 5055 AL05E 19
Centificate Nao: 07-0043/23 , Due Dme 12 April 2024
@ 100 He G0 w067 0,067 1.4
UNCERTAINTY : 7 100 H TAMN TS -.079 1.9
The repiarted expended imeertainty of measurament is sinted o3 the stansdard uncerminty of measurement tltiplisd
by the covesage fastor &= 2,00 which for a nonmal disteit P 10 & coverage ility of approsimately 95 9.
E i iny b the "Evaluation of the L ity of in Calibration (EA-4/02 M:2022)"
It hias been evaluated acearding Lo the ol
Certificate No, Q23117018 P01 -

T 1040112 P"Fi‘l"r“m El. | EEE
wneaslum Lﬂﬂﬂ'li‘lﬂmﬁ

#ciecilbrabar eckoniEmtion

IRNOY ATIVE IRSTIRUMENT CALINIRATION LA

CALIBRATION LABORATORY Co.,LTD.

219011, 55 S Prasort Manukit 26 Yawk d. Prusart Marubit S {sdphan. Banghak 1020

INROVATIVE INSTRIMESNT OO, L TR HEAD OFFIEE

AN 0% S SR EIMARIS ] TAMBON AN AR

el GEATIRONESA Fax: O0ATS-20TE . W eborstory o - et et com AARPEIE (ASES ML SANILTT IMLAK AR PILOVERIT 11430 THATLANI LI
CLC s
Avarediind VL 4600311001 AN 13116 10 CrL e s o
b 4 v i
" Prn 2l 2
Certificate of Calibration
CALIBRATION DATA
Custmner
3. DISPLACEMENT RESULT i UNTTEE ALY E AN E & i
P UNITED ANALYST AND ENGINEERING R nte No - 2-ACT-116
Tesl poiid STD Reading | DUC Resding Comection Unerminty HINEE i ertificate No 1
Made SULTANT ¢ st No @ Req-2023-1543
{ mm § [ fregquency ) (-om ) { mm ) {mm ) £ (%ofnlg ) S R P o2t
2 Adddress Kl Sol Udomsuk 41, Sukhumvit Road, Bangehak,
003 50 He OEL 0.030 G000 =B
Prakanong, Bangkek 10260
004 0 He 0,040 0040 0,000 24 ks
e prpem il = e 0000 Unit Under Calibration Details
1 Meanuremet itam = Acoustic Calitrator Chass © 1
06 50 Ha o060 006D .000 21 ;
Mumufactures : QUEST Rungze : B4, | |4dB/ 250, (000
oy S0 Hz 0070 noTE =0.0071 21 hizs He
= b > Model Q20 Intrument S 0 Used
. 0.0%0 0,00 1 x
L) S2O2E Serinl Numbor QOF| 10030
(40 0,040 [ 24
0.4 10a s a S n UAE EMAL116/2555
0as 1400 Bl peak o050 0,050 (00 22
= 7 Calibration Envirenment and Detalls
1 0 13 {1,060 1 0 2.
[ 11K Hz Teap i ‘©)
7 o [ k) = 0dr] 2l
g 1ng e Humidity (50420 %RH )
Note, The Seope of Aceredited ANAT Certficate No ACDM-2814 Version 609 Page 12 of 58 Barometric Pressure £ (1013 £10.0 P2 ]
Roveived Date £21 July 2023
Calibeation Dato =4 Aligust 2023
Location of Calibration LAB | Acoustic
Calibwation Procedure In-house method CP-ACT-02 hased on IEC 608422017 Electroacoustics - Sound calibruiors
This report s valkl for the ubove stated instrument/s only,
Reference Standurd Model Serlal Namber Truceabke Due Calibration
Sound Calibrator SV 354 SH79 EEL 31 Muy 2024
Sound Calibrator AC-300 AC-3000010KT EE] 23 May 2024
THD Multimeter 2018 1047765 NIMT 31 Junuury 2024
Traceability * This certil providoes Billiey of o e national standard, and to the
realizition of the intermutionn] Systern of Uinits £51).
Witd End ol Certllicate ##4 MNote
The reported uncertainty is based on standard incertainty multiplicd by the Coverage Factor k=2, providing o kevel of
confidenos approximntely 05 e
Calibrated By @ Approved By @
Mir. Noppadon Lunngon TiT. & AL ARV,
Certificate No, Q23117018 Serviee Calibeation Engineer Calibration Engineer Supervisor
i paged of 4 Issue Date : 4 August 2023

onansluem
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TNEV A TIVE NS THUBMENT CALINATION AT
INNEVATIVT ISSTRUMENT OO LTD, BEAD OFFICT

1000 A 3 T IRARNLN || TARDINORS BN KA,

AMETHATE FANG PHLLSAMUT FRAKAN POV INGD 1080 THAILAND
THL (802 11E2000-1 A 800021 18-7 140
Certificate No : 23-ACT-116
Request No - Rog-2023-1 845
Sound pressure fovel Calibration Results ¢ Without Adjustment
Culibration Range | Without Adjustment (dB) Adjustment (dB) Uncertainty | Avceptunee fmit
(B Memsured Error Measured Error (+dB} Chass 1 (& dB)
U4 dB (1000 Fle S4.00 0,00 - = [ HE] 025
114 dB 7 1000 He 113.90 10 = - w3 025
4 48/ 250 He 408 LRI - . i3 .25
114 48/ 250 He 11409 L) - . 013 0325

Frequency of Sound pressure level

ELECTRICAL AND ELECTRONICS INSTITUTE ;
FOUNDATION FOR INDUSTRIAL DEVELOFMENT
975 Nion 0, Bangpoo lndustiial Estate; Sof 8, Sukfumdt Roed km 57,

Pheack Sa, Musang Sarmut Prakan, Sanvt Prakan 10280 MERENS LT0RS
Tek =66 2700 ABE0. Fauc +66 2329 01T

Certificate No.: CRZ0Z30290EA
Operation Mo CRI0ZT0044

Certificate of Calibration

Calitweatinn Range Without Ad] : Hmit
(Hx) Measured (Ha) | Ervor (%) | Measured (He) | Error (%) &%) Chavs 1 [ £%)
94 dB / 1000 He 30 [ = - fat (1]
|14 dB | |08 Hx 999,35 .06 - = Ll (1]
54 A8/ 250 H 250,74 0.0 = - 0.1 0,70
114 dB S 250 He 230,72 029 g - 0.0 .70

Tatal Harmonic Distortion plus Noise of Sound pressure level (THDHN %)

Calibration Range Without A i Aeorp Himbi
(Hz) Measwred (%) Messured (%) (4%) Clasa | (= %)
N B 1000 Hie us = 40 25
114 dB /1000 He {1 | * L] 25
94.dB / 250 Hz 049 - (L) 15
114 dB /250 Hz n4s - E is
Note

Auttepmies (il wean PECRAEI1T Cliss |

Tyt e chuty

T calibration rusules exclide she mieropine sl s

End of Caliheation
Thhe et seiatvd i h i U M 0
NP
ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20Z302908A
Callbration Report

Equipment: Sound Level Mater

Manufacturer: RION

Model/Type: ML-62 {Meter], UC-590 (Microphonel NH-26 (Preamptifier)
Serial Mo 00130356 (Meter), 01891 (Microphone), (0951 (Freamplifier)
1D Mo UAE EMAZ2.103/2556

Amblent Temperature: (23+2}0C

Retative Humidity: (8 +15)%

Pressure: (101.3 = 1.5} kPa

Method of Callbration -

|EC 61672-3:2013.
Condition of this result of calibration
1. Heference standards Instrument -

Instrvmant Model Serial Mo Cert. No. Dus Date
IJ|S’..1nrlar<I rricrophone 4180 2787490 Ah-1024-22 & Novernber 2023
2)Arbitrary Function Generator AFGIOZT CO1006% CEOZIN0A0EA 26 June 2074
3)|Programmiable Attenuator PAS 2755 EF-0034-22 30 October 2023
a)[6.5 Digit precision mullimeter BRAEA S610014 CH20220223EA 14 Movember 2023

Pressure humidity and CL1-P230020 20 March 2024
5)|Pressure fumi |ya-|. PTU30L FO880002 a:
Ternperaturs Transmitter COZ0230196EA 23 July 2024
) |Pressure hurmidity and CL1-P230032 4 April 2024
PTU Fl4anom;
Ternperature Transmitter KE0) i CO20230197EA 23 July 2024
CH20Z30038EA 14 Februany 2024
T|Perfarmance Audio Analyzer LIE9E AYSES10003
Y hihte ankts = M1 CR20220080EA B September 2023

2 This result of calibration was found acourate-as shown:on date and place of calibration only.
3, Thiz certification is fraceable to the intemational system of unit mairtained at -

Reference standards instrument for Acoustic function

- Matioral Institute of Metrology (Thaltand}

Aeference standurds instrument foe Electrical function

- National Institute of Metrology (Thalland)

- Electrical and Electronics Institute; N5C Accredited Calibration Ne.0115

Reauit of Calibration:-
Function : 1. Indlcation at the calibration check frequency
Reference Measured value Dhaviation Acceptance Umits
Acoustic Signal (d8) (clB) (B} {dlB)
240 4.0 0.0 =07

Note : Absslute sensitivity was estabilished by the use of the Sound Callbrator RION Type HC-T8 /N @ 39515278,

L enanslummuR

Equipment: Sound Levil Meter
Manufacturer: RION
Model/Type: NL-62 (Meter), UC-59L (Microphong], NH-26 (Preamplifier)
| Serial No.: 00130356 {Meter), 01891 (Microphone), D051 (Preamptifier)
1D No.: LIAE EMAZ 103/2556
.' Customer: United Analyst and Engineering Consuttant Co.Lid.

Address: 81 Sol Udomisuk 01, Sukhurmyit Road, Bangchak
Phrakhanong, Bangkok 10260

Received Date; 20 Juby 2023
Calibrated Date: 34 August 2023
Issued Date: T August 2023

Callbrated by: Ms, Juntaporn Kunhakom

Approved by:
{ hr. Sitticha
Group Managsr

Thiis report wes preparsd alsctranacaity uning applicable nleciranc sgnpture. Prinling or capy of fe are gonsidarsd g8 & opy of e document

The reparted uncertainty of mezsurement was based on standard uncertarty multipbed by o coversge factor ik }
providing a level of confidence of appraxdinately 95%, This cenificate may not be reproduced ather than in full except

with the prinr wiltlen appreval of the Electiical srd Electionlcs Institute, Foundation for Industrial Developrment,

Page 1 of &

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

lenanslamunRy

Certificate No: CP20230290EA

Calibration Report
Function : 2, Self-generated Nolse
2.1 Microphane L

Measurad valus
(dB}
163
2.2 Mic replaced by the alectrical input signal device
Frequancy Measured value
Weighting {da)
A-welghting 11.3
Coweighting 16.5
Z-weighting 25.1

Funiction : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustlc resporse at a level of 84 dB

Deviation from various Frequency Weighting Response Curve

Freq C—WElghtIng AWelghting Z-\Weighting Acceptance limits
{Hz) (da} (de) (8} (8}
125 a0 01 an +1.0
1000 0.1 0.1 0.1 0.7
BOOD 02 0.2 0.3 +1.5;-2.5

Function : 4. Electrical signal tests of frequancy weightings
Weighting nebwork respanse with relative to 1 kHa:

Deviation from various Frequency Weighting Response Curnve

i ¥ C-Weighting AdWeighting Z-Weighting Acceptance Limits
{Hz} (dB} (dB} {dB) ()
2] 2 A1 0.0 +1.0
125 0.0 -0.1 0.0 +1.0
250 00 0.1 0.1 +1.0
500 0.0 [ 0.0 #1.0
1000 00 0.0 oo H.7
2000 0.1 00 o0 1.0
4000 0.0 0.0 on +1.0
000 0. oo ALl +1.5 -25
L6000 -1.4 1.4 0.0 +25 -16.0
s ienanhimuny



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

oo

Certificate No:  CPR023029054
Calibration Report
Function : 5 Frequency and time welghting at 1 kHz

5.1 Frequency welghting at 1 kHz

Fraquency Measured valus Deviated valus Acceptance limits
Waighting (dB) (dB} (dB)
T-weighing 9a0 ] T
Aoweignting a0 00 202
Z-walghting 94.0 [ +0.2
5.2 Time weighting at 1 kHz

Tirme Measured valua Deviated value Acceptance lrnits
Weighting (dB) {dB) (d)

Fast a4 0.0 £0.1

Slow 04.0 0o 0.1

LAag 84.0 0.0 0.1

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

Time Period to Reference Record SPL at
Apply Signal SPL Conclusion of Time Deviated value Alceiarice oty

{min} (dE) Period (dB) (dB) {dB)

30 84,0 Fa.0 0.0 =01

Functlon = 7. Level Linearity on the referance level range
7.1 Level Linearity on the referance level range, Upper
Anticipated Measured value Deviated value Acceptance lmits

Value (dB) {d8) (dB) (dg)

a0 94.0 oo +.8

29.0 99.0 0.0 0.8

104.0 104.0 0.0 =08

105.0 108.0 o0 +0.8

114.0 1140 00 =08

1180 1190 oo 0.8

124.0 1240 .0 4.8

129.0 129.0 0.0 10.8

1300 130.0 00 +0.8

1310 131.0 0.0 08

1320 1320 [+12) =08

1330 1330 0.0 208

1340 1340 a0 =08

135.0 1350 0.0 +0.8

1360 1360 ag 1.8

L5370 1370 0.0 0.8

Page 4 of fi

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

©

tnaslamunu

Certificate Mo CPZOZ30ZO0EA
Calibration Report

Function : 10. Cverload indication

Foaiive Migasured vallis (da:qeg“m Devisted value Acceptance limits
one-half cycle one-hatf cycle (dB) (dB)
1324 138.5 0.1 +15
Funetion ; 11. High-Level Stabllity
High-ievel stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
ﬂ::pryﬁsé"::f Refarence SPL Cor;n:lcuﬂsT:::’; :.I‘me Deviated value Acceptance Umits
{min) (de) Period (dB) {dB) (dE)
5 1230 129.0 a0 +0.1
Uncertainty of measurement
Uncerainty Maximurme-permitted  uncertalnty
Furiction of measurament
] (dE)
11 Indication at the calibration check freguency 0.30 Not applicable
2} Self-generated Nolse 0,10 Nt applicable
31 Acoustical smnal tests of frequency welghtings 030 060 (10Hz to GkHz)
- Free-fisld sound pressure responzs level i 070 (> to 10kHz)
4} Flactrical slgnal tests of frequency welghtings .20 0.20
]3: Frequency and time waighting at 1 kHz .20 020
[6? |Lone-Term Stability 0.10 010
7) Level Lineasity on the reference level mnge [E] 030
FTDI‘E burst response 020 030
) Peak C sound level Q.20 035
107 Dverlnad indication [F] 07
[11] High-Level Stabilly 010 010

Rernaks 1. The acceptance mit (5 for the deviated value,

2, Acceptance limits was [ECA1672-32013 Class 1
3, The covetege factor & = 2,00

--End of Report - -

Page & of
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ELECTRICAL AND ELECTRONICS INSTITUTE

FOUNDATICN FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

(PE0230290EA

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
75 Moo 4, Bangpoo Industrial Estide: Soi 8, Sukbwumvit Road km 37,

Phirask S Moesny Samat Prakan, Samut Praken 10280

Tol: +66 ZT09 8660

Anticipated Measured value Deviated value Acceptance limits
Value (dB) (dB} (dE) (da)
S4.0 540 0.0 08
BY.0 BY.0 00 +0.8
B4.0 Ba.0 aa +0.8
9.0 19.0 o0 +0.8
a0 4.0 0.0 +0.8
690 69.0 0.0 +0.8
68.0 64.0 00 +0-8
59.0 59.0 o0 +0.8
5.0 54.0 0.0 +0.8
290 ag.k 0.0 +0.8
840 an.0 00 +0.8
38.0 3%.0 00 0.8
340 339 0.1 +0.8
29.0 289 0,1 +0.8
Function : . Tone burst response
Time Tone burst Measured Deviated Acceptance lmits
ghting duration, Tb {ms) value (dB) wvalue (d8) (dB)
200 12640 [1] 5
Fast 2 109.0 o0 +1.0;-1.5
0.25 99.9 -0.1 +1.0 3.0
Sl 200 119.6 oo +0.5
2 100.0 ] +1.0;-3.0
200 1200 0.0 +H15
LAE 2 1000 [T #1015
0.25 .9 01 +1.0 ;3.0
Function : % Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance Umits
In test signal Value (dB) (dB) (e} {di)
Gunplese 1254 1252 0z 20
oy
Pesltive 1744 1240 -0 +1.0
lall cycie
e il 1244 1240 o 10
half cyele
Faga Sof 6

Fax +64 7324 0917

Certificate No.:
Operation No.:

Equipment:

Manufactur

ModelType:

Serial No.:

1D Mo

Custorner:

Address;

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20230291EA
CP20230700d45

Certificate of Calibration

Sound Level Meter

aY RICHN

NL-52 (Meter), UC-59L (Micraphone), NH-26 (Preamplifier)

00130357 (Meter), 02373 (Microphone), 00391 (Preamiplifier)

UAE EMOZ 1092556

United Analyst and Engineering Consultant Co |t

81 Sol Udomsuk 41, Sukhumvit Road, Bangchak
Phrakhanong, Bargkok 10260

: 7 August 2073

24 July 2023

3- 4 August 2023

s, Juntaporn Kunhakom

Approved by:

Ths report was prapsred

ng applicably

Group Manager

Prinling or copy of fie are carasdered 2 a copy f f1e document.

The reported wcertainty of meswrement was based on standard uncertainty multipbisd by a .coversge factor (k)
peowitling a-level of confidence of aporoximately 95W, This certificate ey not be epods

wilth thes parioe varitten appeoval of the Elactrice| e Electror

Jatitute, Foundation for Industrial Develapment

et other thai In full Sxxent

Pege 1of 6
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo CPI0E3I291EA
Callbration Report

Erquipment: Sound Level Meter

Manufacturer: RICN

Model/ Type: NL-52 (Meter], UC-59L (Microphone), NH-26 (Preamplifier)
Serial No.: 00130357 (Meter), 02373 (Microphone), 00391 (Praamplifier]
10 Mo LIAE EMAZ 1002556

Amblent Temperature: (B3=2)C

Relative Humidity: {50+ 15) %

Prassure: (1013 = 1,50 kPa

Method of Calibration =
IEC §1672-5:2013,

Condition of this result of callbration
1. Reference standards Instrument -
Instrument hodel Serial N Cert, Na. Duge Date
Hlﬁtanrlard microphone 4180 2787490 AA-1024-22 & November 2023
)| Arbitrary Function SGenerator AFG2OZE CO10063 CRANZI0OM0EA 26 June 2028
3| Programmaltyle Attenuator FAS Z755 EF-003a-22 30 October 2023
4)]&.5 Digit pracision multimeter BAARA 9610014 CR20Z20223EA 14 November 2023
) Prassure humidity and CLI-P230024 ) March 2024
FTU301 FO680002
Temparature Transmitles CR20A0196EA 23 July 202
E)lPresaure humidity and : CL1-P230032 4 April 2024
PTU01 FO&640003:
Temperature Transmitter CD2023019TEA 23 July 20249
" CRINZ30DIBEA 16 February 2024
f o MY565%
T|Perfarmance Audio Anatyzer LIESD3E MYS6510003 CHI0TZONADEA 8 Septamber 2073
2 This result of calibration was found accorate as snown on date and place of calibration only.
3. This certificatian |s traceabla to the |r tanal system of unlt maintained at

Riferance standards instrusnent for Acoustic function

- Wational Institute of Metralogy (Thallard)

Reference standards instrumisnt for Elecinical function

- National Irnstitute of Metrology (Thallard)

- Blactrical and Electronics institute; NSC Accredited Calilation No0119

Result of Callbration:
Function : 1. Indication at the « jon check fi
Reference Measured value Deviation Acceptance limits
Acoustic Signal (da) {dB) (B} (B}
a0 4.0 o0 0T

Note : hsolute sensithity was sstablshed by the use of the Sound Callbrator FREON Type NC-T4 5/N - 34615278,

Papa 218 enaslupuny

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No:  CP20230291EA

Calibration Report
Function : 5 Frequency and time weighting at 1 kHz
5.1 Freguency welghting at | kHz

Frequency Measured valus Deviated valus Acceptance limits
Welghting {dB) (d8) {dB)
C-welghting 4.0 00 0.7
A-welghting 9.0 [iE] =02
Zewadighting na.0 0.0 0.2
5.2 Time weighting at 1 kHz

Time Measured valus Deviated valus Acceptance lmits
Weighting (dB) (dtB) (dB)

Fast 94.0 0.4 20,1

Slow 5.0 04 201

Lheg P40 (1] 0.1

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

T::;?;D;‘:lu Mes':“ chF:’:lc:J:nS;L :::rne Deviated value Acceptance limits
{min} {dB) FPeriod (dB) (dB) (da)
£ 4.0 4.0 0.0 +0.1
Function : 7. Level Linearity on the reference level range
7.1 Level Lingarlty on the raference level range, Upper

Anticipated Measured value Deviated value Acceptance limits

Value {dB) [ (g} {elfi}
4.0 94.0 0.0 +0.8
99.0 93.0 0.0 0.8
10 1040 0.0 203
Logn 108.0 0.0 =03
1140 1140 0.0 0.8
1130 118.0 0.0 =08
1240 124.0 o B
129.0 1290 0.0 40,8
1300 1300 0.0 +0.8
131.0 1310 .0 +0.8
132.0 1320 0.6 +0.8
1330 1330 an +0.8
1340 1340 0.0 +0.8
1350 1350 0 08
1360 1360 0.0 0.8
1370 1370 0.0 +0.8

et enaslumun

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo.:  CP20230291EA
Calibration Report
Function : 2. Setf-generated Moise
2.1 Microphone Installed
Measured value
(B}
16.3

2.2 Microphone replaced by the electrical input sienal device

Freguency Measurad value
Welghting [dB)
Aowesghting 12.1
Cvesghiting 185
Z-weighting 75

Function : 3, Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-fleld acoustic response at a level of 84 dB
Deviation from variouws Frequency Welghting Response Cunve

Frequency C-Weighting A-Weighting Z-\Welghting Acceptance Umits
(Hz) (dB) (dB) {d8] ()
125 0.1 .0 [F] +1.0
1000 0.0 0.0 0.0 +7
BO0D 0.0 0.0 0.0 #1525

Functlon : 4. Electrical signal tests of frequency welghtings
‘Weighting network response with relative to | kHz.
Deviation from varlous Fregquency Welghting Response Curve

Frequancy

C-Weighting A-Welghting Z-Walghting Acceptance lmits
(Hz! (clB} (clft} {dB) (dB)
63 0.0 0.0 0.1 +1.0
125 01 0.1 o0 =10
250 a0 [i] 01 #1.0
500 [T:] 0.0 0.1 =10
1000 0.0 .0 0.0 0.7
2000 0.1 11+ oo 10
ATo0 0.0 0.0 0.0 =10
BOO0 [ 0.1 0.0 +1.5 2.5
16000 -1.3 ER] .1 2.9, -16.0
'
Pore 3910 enenslueuAl
ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate Mo CPR0230291EA
Calibration Report
7.2 Level Linearity an the reference level range, Lower

Antlcipated Measured valus Deviated value Acceptance limits

Value (dB) {dB) (dB) (de)
94.0 8.0 00 +08
88.0 89.0 0.0 #0.8
B0 BAD [i11] +0.8
TR0 T9.0 [E] +0.8
TAO T4.0 o 0.8
9.0 69.0 ] +0.8
&0 64.0 oo =08
59.0 59.0 o 0.8
4.0 54.0 [ 0.8
45.0 19.0 00 08
4.0 440 040 0.8
350 39.0 00 #0.8
3480 3.0 o0 =8
200 8.9 -0.1 08

Function : & Tona burst respanse

Time Tone burst Measured Daviated Acceptance limits
g duration, Th (ms) wvalue (dB) value (dB) (da)
200 1260 0.0 £0.5
Fast 2 108.9 1 1,07 <15
0,25 5 0 +1.0; 3.0
Slow 200 1156 00 0.5
] 1000 0a +1.05-30
200 1200 0.0 20,5
LAE 2 1000 00 ¥14); -1.5
0.75 908 02 +10;-3.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated valus Acceptance lmits
In test signal Value () {dB) {d8) {da)
omplete 1254 1252 02 220
Eycle
PO:I:M‘.‘ 1244 1241 03 =1.0
EE="=5
Nega{lv.e 120.4 1241 03 =10
half cycls

Page 3ot 6 wnenslumuRy



ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
i madE i
T o

Certificate No.: CP20230291EA
Calibration Report
Function ; 10, Overload indication

Pt Meess ] vglesn {da:ilegaﬂvz Deviated value Acceptance limits
one-half cycle one-half cycle {dB) {dB)
1325 138.5 0.0 +1.5
Function : 11, High-Level Stability
High-level stability ovar § minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Time Perlod to Record 5PL at
Apply Sienat Reference SPL e T Deviated value Acceptance Umits
{min} (B} Perlad (dB) (B} (&)
-] 129.0 129.0 0.0 0.1
Uncertainty of measurement
Uncertalnty Maximum-permitted uncertainty
Function of measurement
1] {d8)
1} Indication at the callbration check fréquency 030 Nat applicable
2} Seli-generated Noise 010 Not applicable
3] Avoustical sgnal tests of frequency weightings 030 0,60 [10Hz o 4kHz)
- Fron-field sound pressure response level .70 {sdkHz to 10kHz)
4} Ekectrical signat tests of frequency weightings 020 0.20
5 Frequency and tme welghting st 1 kHz 020 0,20
|5 Long-Term Stability 0.10 0,10
7} Level Linearity on the reference level range 030 Q.30
B} Tone burst respanse 0.20 o3
E Peak C sound level 0.20 035
(10} Owerload indication 020 0.25
|11) Hign-Level, Stability [E5T] 0.10

Fermarke 1. The acceptance Umit is for the deviated vslue
2. Acceptance limils was IECE1672-3:201% Class |
3. The coverage factor k=200

- = End of Report - -

P ot enaslumuny



List of Instrument Certificates for Environmental Quality Analysis

association (thailand-japan

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11 May 24 10 May 25
Association (Thailand-Japan)
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance SUSPENDED SOLIDS Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2 Apr 24 1 Apr 25
Institute,Ministry of Industry,
Thailand
4 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320/ 1021 Technology Promotion 23TM1176 21 Jul 23 20 Jul 24
DEMAND Association (Thailand-Japan)
5 |DO Meter BIOCHEMICAL OXYGEN YsI 5100 / 11B 101863 Technology Promotion 24TW39 21 Feb 24 20 Feb 25
DEMAND Association (Thailand-Japan)
6  |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1 Apr 24 31 Mar 25
Association (Thailand-Japan)
7 |Kjeltec System Distilling TOTAL KJELDAHL Foss Tecator KT200 / 91790524 FOSS South East Asia 9810 8 Feb 24 7 Feb 25
Unit NITROGEN (Labtec)
8 [Kjeltec Distillation Unit TOTAL KJELDAHL FOss Kjeltec 8100 / 91889052 FOSS South East Asia 9807 8 Feb 24 7 Feb 25
NITROGEN
9  |pH Meter pH Horiba LAQUA-PH210 / HAOA0020 technology promotion 24CH38 12 Jan 24 10 Jan 25

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

GORPORATE SERVICES 3: EDUIPMENT GALIBRATION AND TESTING SERVICES e
534/4 PATTANAXARN ADAD 501 18, SUANLUANG, SUANLLANG BANGKOK 10250 s
TEL.0-2717-3000-23 FAX.D-2715-9484 CALIFATION 0308

Certificate of Calibration ~ Seffos e

Page.: 10of3
Equipment : Elactronic Balance
Manufacturer : Mettler Toledo
Model : ABZ04-S/FACT
Serlal No. : 1128361010
10 No. : LIAE WAS 0022552
Submitted by : United Analyst and Engineering Consultant Co,, Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhancng,
Bangkok 10260
Lecation : Balanca Room (108)
Recelved order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Cta40°C
Relative Humidity : 30 % to 80 %
Calibrated by : e
Approved by :
APProVaEn SIgNatony
[ ) Panpan Palpim
{ ) Suwit Imjai
(" ) Kunchit Promprat
Issue Date : 15 May 2024
The L inties are for a d probability of 95%
Thia cetdicate miy not be reproduced other than in full, excepl with the prior written
Approval af the haad of Corporate Services 3 : Equipmant Calibration and Testing Services.
'
wnaslunugy
Equipment : Electronic Balance Cert.No.: 24MM282
Condition As-Received :  Usad ltem Page: 3of 3
Referance : 2405-01860C-1
Result of calibration z oo

2. Effect of off center loading

o 0
A mass of 100 g was placed to various position on the pan, e = - [2][e]

The weighing machine reading error abtained is given in the table Enet b Faté
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § off-<center and central loading
(9) (a) (g} (g} ta) (g)
-0.0004 -0,0004 0,0003 -0.0003 -0.0004 0.00M
3. Departure from nominal value
Balance Measurement Coverage
ied Weight Reading  Correction  Uncertainty Factor
tg) (a) (g) (tmg) (k)
Unload 0.0000 0.0000 015 213
am 0.0M00 0.0000 0.16 213
0.05 0.0500 0.0000 015 213
01 0.1000 0.0000 015 213
0.5 0.5000 0.0000 015 213
1 1.0000 0.0000 015 213
10 10.0000 0.0000 0.15 21
50 49,9929 +0.0001 oar 208
100 £9.9900 +0.0001 019 208
150 148.9058 +0.0002 0.29 2
200 186.9880 +0.0010 030 2
Thea reported uncartainty of measurement was based on a standard Y plied by a !
factar k , a leval of cc of 85 %,
-olo-
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Equipment : Elactronic Balance Cort.No.: 24MM282
Condition As-Recelved :  Used llam Page: 2 of 3
Refarence : 2405-1M660C1

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measuremant method against standard weight,
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. 1D Mo. Test report No. Due date
1) Standard Welght Set (E2) 15884 24053 TORCOOT MM-D013-24 25 Jan 2026

2. This carfificate is valid only ta the itlem calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.
4, This cartificate is nol certifled for any commercial transaction,

5. This cartification is fraceabls to the Intemational System of Unit.

Result of calibration | | Without Adj ( * ) Aftar Adj by Internal C:
Range capacity : 0g o 220 g Resoclution 0.0001 g
Before Adjustment :
Balance Measurament Coverage
Applied Weight Reading Correction Uncertainty Factor
{a) (g) tg) (£mg) (k)
100 100.0000 0.0000 0.18 2,03
200 200.0008 -0.0006 030 2
After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10)
Applied Weight Standard Deviation
(9) of Reading (g )
100 0.00007
200 0.00005
'
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Foundation for indusina Developmen? Matoral Focd irasute £
Food indusinal Laborstery Service Cerfer CALIBRATION 0061

Calibration Certificate

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

Bangchack, Prakhanong, Bangkok 10260

Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: HSH2050U
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 wr.Jerawut Prapawuttipong ~ Approved by
Scientist { Mr.PReraphat Tuanpit |
Manager, Division of Calibration Laboratory

Date of Issua: 9 April 2024 for the Team

The are for a y of app 5%

Thes Certificate s ssued n accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
whith has assessed the measurement capabilty of the laboratory and its treceability to recognized national standards and o the
ursts of measuremert realized at the correspondng national standards laboratory, This certdicate may not be repeaduced other
than in full @xcapt with the prioe written approval of the Nationst Food

F-CS-003 Revision: D1 Date: 20-04-55
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Food indusinal L ahorarory Senice Certer I.‘itI!RArION ooEY ey =y Food industial Laborstory Senice Center CALIBRATION 0081
- - - -
Calibration Report Calibration Report
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electronk: Bance Manufacturer:  METTLER TOLEDO Equipment: Hlectranic Salnee Manufacturer:  METTLER TOLEDD
Maodel:  %SRANSCU Resolution:  0.00001'g / 0.0008 g Model; ¥SR20500 Resolutlon: 000001 g/ 00901 g
Serial No.: (110585394 1D No.: UAEWAQ.DI0/I555 Serial No.i C2106H5354 10 Mot UAS WADLD/2565
Capacityl 220 g Capacity: 220
Date of Calibration: 2 apri 2024 Page 2of 4 Date of Calibration: 2 aprs 2024 Page3of 4
Condi At M5 4 05 T ReldveHemidty: 45 < 35 % Calibration Results:  (Continued)
Place of Calibration: Lataratory, UNTTED ANALYST AND ENGINFERING CONSULTANT £0, LTD. ibrati T 0-80g
Condition of Equipment: Giood Condtian
ek S Calibration Adjustment: Internal Calibration
Condition of This Results of Calibration:
1. Caliration Method: NFL Method W--001  [n-House Method based on UKAS Lab 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resalution: 0.00001 g )
2. Reference Standards:
Reference Standard ~ Maodel Serial No,  Calibrated By Cartificate No.  Due Date Warnine Value Sandsed Value Average Reading Carrectiin Wigertasriy Coverage Facioe
Stanclartt Weight Ciass £2 1mg to 200g 505567572 s MaA053E B Apri 2024 7 a3 I g ) [ g ) (g} (% 5 3 i
Instrument Model rial No, Calibrated By  Certificate No. Due Date
tadel Serial No Unlaed L.000000 000000 2.00000 0.0O0HES 200
Thesma-Hyga Meter 608-H1 WELETH DIE(Z3 Quaty Rebam QR 9 February 2025
3. This certification & traceable to 5 UNIT D01 D.O0100F 000101 000001 00000089 200
4. Thes certificate wes certified only for the instrument we calibrated. 0.005 0005003 000500 000000 0.0000052 200
5 Ths resiif of cabbatian was fund accurate o shawn on date and pisce of calibration anky. non LOL00T 001000 0.00000 00000053 200
librati i s 00145956 005000 .00000 0.00000% 200
1. Repentabliity of Reading: 01 0.100011 0.10000 0.00001 0.00001 200
> 0% 0500016 050001 200001 5 010044 100
Fominad Value {9 § Stangerd Dewabon of Aesding L g}
e P 1 1000003 100002 00002 000016 200
B 0.0000052 3 2000023 200001 £.00001 1000017 2
100 1.000048 5 S000017 5 000F 000000 0000030 100
200 0000088 1t 10000008 1000000 050001 0000036 200
2. Qff-Center Errart 2 20000031 2000000 0.60003 0.000037 20
Armssal 100 g was HACES and mawd o vaious postian o pan
30 30000040 3000001 0.00003 0000050 200
The alance radng obtaired is given in
- P i sl 50000028 5000002 0.00001 0000068 200
@ G ll/ &, O il 50000064 9000002 10055 .00011 | 1m0
!
0
1 4 5
g ) } LR |
100.0000 | 1090001 | 9959w | sasess | 100.0001

F-C5-012 Revigon: 01 Dabe: H0-04-65 F-C5-012 Revision: 01 Date: 20-04-65
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Fourdaron for rdusial Development MNationa! Food nsthute
Food rdushial Laboraion Serace Cente:

Calibration Certificate

NEC-TESLTIS 17028
CALIBRATION 0981

NSC-TISETIS 170248
CALIBRATION 0081

Calibration Report

Certificate No.:
Client name:

2402283-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Certificate No.: 2402283-002-01

Equipment: Electinnic Balance Manufacturer:  METTLER TOLEDO
) Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Model: XSRI0SDU Resolution:  0.00001 g/ 0.0001 g
10260
Serial Mo (710683394 0 No.i LAE WADD10/7565
Capacityr 220 g
Date of Calibration: 1 sl 2024 Page 4 of & Page 1ofd
Calibration Results:  (Continued) _
N Equipment: Electronic Balance
Calibration Range; 51200 g
Calibration Adjustment: [nternal Calibration
? Manufacturer: METTLER TOLEDO
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.0001 g )
Model: XSR2050U
Nomnal Yaue Stamdan Value Mverage Readng Correczion Urcanainty Covorage Factar
L 1 L 1 £ 1 x -
L o) ) e g e Serial No.: C009071872
90 2000010 20,0001 0.0000 0.00015 200
00 00, L0005 00,0001 0.0000 0.00015 200
. ! ! 1D No.: UAE.WAD.012/2563
110 11000007 110.0001 0.0000 000015 208
120 12000009 120.0000 00001 1100017 200 Order No.: 2402283
130 130.00010 130.0000 0.000% 0.00019 200
140 140.00014 1400000 0.0001 100020 100 Operatlon No.: 2402283-001
150 15000009 150.0001 0.0000 000020 ; 200
160 16000010 16600001 0.0000 0.00022 200 Date of Receipt: 2 April 2024
120 120,00012 1400001 00000 £.00023 200
00 200.00016 200.0003 0.0000 .00028 2.00 Dam D' ca"bratjon: 2 -‘P 2024
Calibrated by mr.Jerawut Prap App 1 by
Scientist { Mr| _
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The unc are for a [l y of 5%y

Thes Certificate Is issued in accardance with the condibons of acoreditation granted by the Thal Laboratory Accreditation Scherme
which has assessed the measurement capability of the laboratory and its traceatility to recogrezed nabonal standards and to the
umits of measurement realized al the corresponding national standards laboratory. This certificate: may not be reproduced other
than in full exoept with the prior wrtten approval of the National Food Insttute,

Tha reparied uncerainty of measurement was based an a standard uncestary multpied By 8 coverage factar A . proy
lewel of confidence of approximately 55 %.

F-{S5-003 Revison: 01 Date: 20-04-65

F-C5-012 #evision: 01 Date: 20-09-85
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Calibration Report Calibration Report

Certificate No.: 2402283-001-01 Certificate No.: 2402283-001-01
Equipment: Electronic Balece Manufacturer:  METTLER TOLEDO Equipment: Electronic Balanoe Manufacturer:  METTLER TOLEDD
Model; ¥SR2050U Resolution:  0.00001 g/ 00001 g Model: ¥SRAS0U Resalution: 000001 g | 00001 g
Sevial No.: (DOS0T1E72 1D Mo.: UAEWAD O12/2563 Surial Mo.: COOSO7IRTY 1D Wo.: LAE WADO12/7563
Capacity: 220 g Capacity: 720 g
Date of Calibration: 2 apri 2004 Page 2ol 4 Date of Calibration: 2 sl 2024 Page3of4
Environment Condition: Ambiemt Temperaturs: 245« 05 T Relatve Humidey: 475 25 W% Calibration Results:  (Continued)
Place of Calibration: Laboranry, UNITED ANALYST AND ENGINEERING CONSULTANT 0O, LTD. R 0-809
Calibration Range:
Condition of Equipment: Good Conaiton
Condition of This Results of Calibration: Calfbeation Adfustmsnts:| [asermel-Colbigtion
1, Caflhrabion Methad: NFL Methad W-MADOL  1n-Hokise Mechod baited on LKAS Lab 14 | 2019 3. Departure from Nominal Value: (Range: 0 - BD g ; Resolution: 0.00001 9 )
2, Reference Standarils:
Reference Standard ~ Model Serial No.  Calibrated By Certificate No.  Due Date Norninel Visue Standard Valoe Avesage Reseing Comeion Urcotainty | Cowerage Factor
Standard Weight Class £2 1mg to 20g BSO5567572 s N_wao:-ss B April 2004 b e Ly gy L § 3
Instrument Calibrated By  Certificate No.  Due Date
Madel Serial. g, Linicad 0.000000 1 00000 [ 00000 0.0000088 200
Tharm Hpgra Metmr B08-H1 WELETH 01623 Quasty Rebam QR 4 Felirusry 2025
3. This cérufication # traceabis to ST UNTT 0.001 0.001003 n.oeiot -0.00001 10000051 100
4, This certificate was certified only for the instrument we cabbeod. o.oo¢ 0.005003 000459 00000 | 0.0000094 i
§ This resut of calitraton was found accurate &5 Shown on date and place of calibraton ony 0.0t 0.010005 00000 000000 00000051 200
Calibration Results: nos 004555 05000 00000 4000003 200
o o S o1 1500011 0.30000 000001 0000051 2
Bs 1500015 050001 000001 0000014 200
HNoming vake { g} Standard Deation of Aeading tol
an o0} 1 L.0OCOOT 100007 4.00002 0.00001E 2
B0 1 Do000ES b 2000053 200001 000091 D.000017 200
oo 0 O0004E 3 5 000017 S.0000F 0.00000 0 000030 200
200 0000053 W0 10000009 1000000 0.00001 1000005 2.00

2, off-Center Error:

m 20 oo 0 oooaz 000001 1000037 200
A mass af 100 g was placed and moved to verious postion on pen.
30 30 000040 3000003 200001 0p00057 200
The batance reading chtaired s ghven in the table
- / \ 50 0 00008 s0.00004 -0.00001 1.00005S 200
50 B0 000068 B0.00005 apiooz | oooon 100
g i_\.\-[__)'|
/ O 6,
] :
1 L] {Madmum Diterance)
L4 L g ¥ Foig-v)d
100000z | ooy | w0 oood | o wn.000t | 1000001 00003
F-C5-012 Rewisian: 01 Date; 20-D4-65 FC5-012 Revision: 01 Date: 20-M-65
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Foundation for indusirial Develosment Sahonsl Food insmute L T8 R 2 A - 3 = %
by itoie ity ont iyl NECTISLTIS 10 TECHNOLOGY PROMOTION ASSOCIATION | THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES 32—
R e cene TANLUANG, SUANLUANG BANOK a bl
- " 5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOR, 10250 i
Calibration Report R 027110020 T, AT R

Cert. No.: 23TM1176

Certificate No.:  2402283-001-01 = - = Page: 10of3
Equipment: - Manutacirer, | HETTER T30 Certificate of Calibration
Modek:  ¥ERI0SDU Resolution:  0.0000L g / 00001
Serial Mo.t COS07ET 10 No.: LAE WACL012/2563 Equipment : O Inalbstor
Copachy 3.0 Manufacturer : Arca
Date of Calibration: 2 soni 2024 Page 4 of 4
Calibration Results;  (Continued) Model UC4-1320
Calibration Range: 81 -200¢
Calibration Adjustment: [nternal Calibration Serial No. : -
3. Departure from Nominal Value: (Rzngs: 81 - 200 g ; Resolution: 0.0001g )
ID No. : UAE WAD.002/2550
Mrmingl Value Standard Vake Awerage Reading ':“""“’j‘ it Dotrit Factie Submitted by : United Analyst and Engineering Consultant Ca,, Lid.
Lt it i — le_2J) i 3 Soi Udomsuk 41, Sukhumyit Road,
a0 90.00010 90,0000 00001 0.00015 200 Bangehak, Phrakhanoeg,
1o 10000008 1000000 00001 0.0001% 200 Bangkak 10260
11 11000007 11010001 00000 00017 100 Eocation: Lab Floor 2
120 120.0000% 120.0000 00001 0.000E 200
10 Rl 130,000 0.0001 000019 1] Recelved Order ; 21 July 2023
D 14000014 140.0000 90001 1.00030 20 Callbration Date ; 21 July 2023
150 150.0000% 150.0001 0.0000 100030 200 Ambient Temperature : (26+10)%
160 16000010 1600001 0.0000 00007 200 Bafitive Homidy = £5072:301) %
i 7000012 10,0001 a.0000 0,00003 200 Calibrated by : Khit Rutlanaprapachai
00 200 6016 200.0000 Q0002 000 200
Approved by ©
.
() Pomthippa Tameyakul
[ ) Males Butkruea
(/) Suwit Imjai
Issue Date : 10 August 2023
The réported uresrtaity of wits Dassed o & Standant uecerainty Multinhed by 3 e o K | The Uncertainties are for a conficd probability of approxi Iy 5%

level of corficence of approximataty 95 %,

This centifimse fmay aod be repanduced oier vhis in full, exceps with the peinr weitiee

ROV -V (-

“rpuirale Servieos ¢ Bl Calibesle

F-CS-012 Revison: 01 Dete: 20-04-65



Equipment : BOD Incubator Cert, No.: 23TM1176
Condition As-Received : Usad ltem Page: 20of 3
Reference : 2307-06150C-1
Procedure Used :-

Calib were using calibration pi jure CR-OTO2 ing to direct
method with Data Acquisition which with F T Detector { RTD ),

The temperature scale used was based an ITS-80,
Condition of this result of calibration
1. Referanca standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acguisition MY48001451 23LM2T TPA 25 Feb 2024
2. This cerfificate is valid anly to the item calibrated on date and place of calibration,
3. This certification is traceable to the International System of Unil.
Remark : TPA : Technology Promaotion Association { Thalland - Japan |
Result of Calibration :- () Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Mot Avaitable Envirenment during calibration
] inni Finished
Temp, ( "C ) 27 28
REL.Humid. { % ) 65 67
AC Supply ( Volt ) 222 223
. Rol. Std.
Position :
H 1D No.:
3 [ 18RTD-211
/ 2 18RTD-2/2
L L 3 19RTD-2/3
< 4 19RTO-2/4
5 19RTO-2/5
@ 19RTD-2/6
7 18RTD-217
Probe Installation Detalls : Dimension of Chamber : 8 TORTD-2
G e D= ass m 9 (ref)) 19RTD-2/9
b= 10 cm W= 1.2 m
&= 10 cm H= 12 m
Capacity = {3 m*
v 1
anasla

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIFPMENT CALIBRATION AND TESTING SERVICES
53404 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL, 0-2717-3000 FAX. 0-2719:8484

Certificate of Testing

Equipment : DO Meater

Manufacturer : bl

Model : 5100

Serlal No. : 118 101863

ID No. : UAE WAD.0D4/2554

Received Date ; 20 Februsary 2024

Test Date : 21 February 2024

Reference : 2402-062905C-1

Submitted by : United Analyst and Engineering Consuitant Co, Lid

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

L y G : T (25+5)°C
Hurnidity (50+20)%
Test Procedure : In - howse method | CP-CHE
by G 5 s with Azide ion Method
Taested by : Walalak Sirithean

Approved by ;
Agp)

{ ) Pemthippa Tameyakul

{ ) Unnopphal Harachal

{ /4 Saithip Meangmai

Issue Date : 22 Fabruary 2024

enmsluaugy

Equipment : BOD Incubator Cert. No.: 23TM1176

Condition As-Received : Used ltam Page: 30l 3
Reference : 2307-06150C-1
Result of Calibration :- (7} Without Adjustment
Function of UUC™ : Temperalure Source
Fresh air setting : Mot Availsble
Calibration | UUC" uuec* Temperature Temparature Overall 1
Point Sefling | Reading stability uniformity intii Factor
L7C) (¢} | {*€) (=C}) (ch {°c} k
200 200 | 187 0.48 0.55 1.2 2
Callbration Measured Tomperature [ °C )
Paint Position
('c) 1. ] 2 [ 37T a7 s T & 7 [ &8 Jame)] (€
200 | 20048 | 20200 | 20072 | 18.788 | 19,885 | 20.074 | 18.861 | 19.827 | 18.877 074

Avaerage® : The avarage of 30 values in each positon.

Temperature stabllity : One-hall of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The i af at any sansors and ihe measured
temperature al the reference location which are observed at the same time or at as close an observation time as
paossibée to determine the patiem ar within the chamber under steady-state conditions:
Owerall Varlation : The Difference of the maximum and minimum throug observation,
Uuc* : Unit Undar Calibration

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

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

-olo-
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Cert.No.: 24TW39
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments -

This i is to the | System of Unit through the reference standards
laboratory of [+ Center, Ti ay Promotion (Thailand-Japan),
Instruments Sorial No, 10 Mo, Certificate No. Due Date
1, Burette - 130BLA0 2306172 22 Mar 2025
2, Bafance 14233821 T1ORCOO1 23MMA05 16 July 2024
2. Standard Material -
Material Manufacturer LotNo. Assay
Sodum Thiosulfate pantatydrate Marck AM1TE3316 100.2%

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 228100125

Titration Method DO Meter
(Azide Modification Method) Reading Standard Deviation
imgiL) (mgiL) (L)
b 818 0.0085

This report was cedified only for the instrument we tested.it is allowabile to use for study
Intend to use for advertising and referral purpess is prohibited This report may not be reproduced
ather in full without written approval of the laboratory

-olo-
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CALIBRATEIN 880 Equipment : Het Air Gvan Ceart. No.: 24TM5B9
Condltlon As-Recelved :  Used ltem age: 2of 3
Reference : 2404-00040C-3
Procedure Used :-
ot No.s 25TMonR Galibration were using ' p CP-OTOZ based on TLAS G-20 according to direct
Certificate of Calibration Poga it measurement method with Data on which with R Temp Detector { RTD )
and Thermocouple Typa T.
The temperature scale used was based on ITS-80,
Equipm Hot Alr Oven Condition of this result of calibration
1. Reference standard instrument.-
Manufacturer : Memmert Instrument Serial No. Cert. No. Traceable Due Date
1 ) Data Acguisition MYS7013711 23LM115 TPA 11 Jul 2024
Model : UF 55 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This i ion is to the Ir i System of Unit.
Serlal No. B212.0411 Remark : TPA : Technology Promotion Asscciation { Thailand - Japan |
Result of Calibration :- {*) Without Adjustment
ID No. : UAE WAD._DOE/2556 Function of UUC* : Temperature Source
Fresh air setting : Closa Environment during
Submitted by : United Analyst and Engineering Consultant Co. Ltd, I e Finished
3 Sol Udomsuk 41, Sukhumwvit Road, Temp. | °C } 27 25
Bangchak, Phrakhanong, fz i REL Humid. { % ) A7 48
Bangkok 10260 AC Supply ( Vel ) 221 220
Location : Lab Floor 2
Ref, 5td. ID No.: @
Recelved Order : 01 Aprll 2024 H Point
Calibration Date : 01 - 02 April 2024 el {12010 180} ik
Ambient Temperature : (26+10)°C i c
Relative Humidity : (B0£30)% 1 21-18TC-01 | 22-1BRTD-2/1
Calibrated by : Krisda Malee 2 21-16TC02 | 1ERTD-2R
3 21-18T7C-03 18RTD-2/3
4 2‘_|-IETCA0-=__ 18RTD-2/4
Approved by ; Proba Installation Detalls © Dimension of Chamber : 5 21A5TC-08
—— I a= 50 em D= 050 m & | z148TC08 |
{ |} Ponpan Paipim b= 60 em W= S 7 21-18TC-07
(/) Suwit Imjal c= 80 om H= 075 m 2 SRR | AERTD o5
{ Y Kunchit Promprat i = Nan. wa g (ref.) | 21-18TC-08 | 18RTD-219
Issue Date : 5 April 2024

The Uncertainties ure for a confidence probability of approximately 95%

enaslumuny
1209739
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FI155 Sauth East Asia
3388 Sirinrat Buliding, 25th - 26th Flaor, Unit No. 3383/99,
Rama (V Road, Klongtan , Klongtony, Bangkok, Thadand 10110
Customer Service Report | Report No: 9810
Equipment : Hot Air Oven Cert. No.: 24TMG5E8
Condition As-Recsived : Used ltem Page: 3of 3 E‘ il Fibs Totu
Reference : 2404-00040C-3
Result of Calibration :- {*} Without Adjustment Customer: | URAE Addrem: | B oW
Function of UUC" : Temperature Source -
Fresh air setting : Clase [insmament:__] W1 200 [Gerat ] A1390 514
Calibration | UUC* uucr Temp T Overall Haurs Tmzl To Customer Labaur Travel From Customar

Point | Setting | Reading stability uniformity  |Variation| Factor ::I':h q : ’u ;}\.T ;‘:‘}f ) P .stﬂ ' ks

(c) (*Cy | (*C) (£°C) (¢ {°C) k - ]

14.0 104.0 104.0 0.032 047 D84 2 Tob Type

120.0 1200 1200 012 o072 1.3 2 Application Special Standard

180.0 180.0 180.0 0.13 12 1.5 2 Mormal Courtesy Visit i Training
= = Distributor PMA Onboarding Quote In Housa

o) Uncartainty Intarmal Warranty Repair M S

Point Position Diggital Servics Sales Suppart Ramate Othar

[*C) 1 2 3 4 5 L] 7 8 9 (ref.) (£°C )

104.0 104,464 | 103847 [ 104,226 104,232 | 104.106] 103,681 | 104.275| 104.127 [ 104.013 0.42 | PO/Quota Number: | [EE il ]

1200 120.4B6| 120.088 | 120.635| 120,596 | 118.531| 118.644 | 120.364 | 120,144 [ 120.158 11

PMA FENEAR] -

1800 | 180.574] 179.769) 160,255 | 180,870 | 170.564 | 178.780| 180,287 | 179.661| 178.802] 1.1 L Tres  [Fosscnve | contracttio. | Fi ]
Average* : The average of 30 values in each position. Details of Work / Test Condition [ Status
Temperature snhllily One-half rrT he grea:eel maximum difference of measured temperature at any one sansar. 0 wiiog

1 Tha of at any sensors and the measured
tempearature at the referance locafion which are obsarved at tha same tima or al as close an cbservation lime as - P A e Lt fED 1
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Cert.No.:  24CH38
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Condition of this calibration result
1. Reference Slandard Instrument  : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231808 26 July 2024

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 931959 01 Oct 2024
pH 9.997 CPA chem 940106 02 Nov 2024

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

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smv) k
pH mvV mv pH
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
S/N.: HAOF0026 7.00 0.00 0.2 7.00 0.058 2.00
7.00 0.00 0.2 7.00 0.058 200
L 10.00 -177.48 -177.2 10.01 0.058 2.00

a 1197729

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

33414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
NSC-TISL.TIS17025
-3000-29 FAX.0-2719-9484

CALIBRATION 0003

Cert.No.: 24CH38
Page.: 10of3

Certificate of Calibration

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HAQF0026

ID No. : UAE.EFM.068/2564(EFM.pH 01/64)

Condition As-Received: Used Item

Received Date : 09 January 2024

Calibration Date : 11 January 2024

Reference : 2401-0219WSC-1

Submitted by : United Analyst and Engineering Consultant Co. Ltd

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

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

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

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakomn Lerngagtrakul

Approved by :

Arl —
(\/)Saixhlp Meangmai
() Warakorn Lemgagtrakul
() Ponpan Paipim
Issue Date : 18 January 2024

The Uncertainties are for a confidence probability of approximately 95%

o full, except with the prior written

A 0062454

Cert.No.: 24CH38
Page.: 30f3
ation Results
: pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mv Uncertainty of Coverage
Calibration Buffer S Reading R g |pH factor
(mV) (£) &
pH Electrode 4.008 4.01 1716 0.0079 2.00
SIN.: - 6.986 7.01 -2.4 0.0093 2.00
6.986 7.01 2.2 0.0093 2.00
9.997 10.00 -176.2 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : =
- Serial No. : -
Dimension of probe; e,
- Length : 104 mm
- Diameter : 16 mm
- Immersion Depth : 30 mm
Calibration Standard vuc* Error Uncertainty of Coverage
Point Temperature Reading measurement factor
(°c) (°c) (ec) (°c) (£°C) k
25.0 25.001 25.0 -0.001 013 2.00
30.0 30.003 30.0 -0.003 0.13 2.00
35.0 35.003 349 -0.103 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-
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