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ENNOVATIVE INSTRUMUST CALEIRATION LA
PENOVATIVE INSTRUMENT (0, LT0, FEAD AP

FITH NI L S MU TINAKORN || TAMDBER AN KATD,
AMPIM AR FILE BAMIT PIAKAN PROVINCE 10540 THAT 5570
WL AT TR AN dpaR 2 b TID

Certificate of Calibration
Cimtimer Certificate No : 22-ASF-008
Name | UNETED ANALYST ANT) ENGINEERING CONSULTANT COL LTIX Worquest No 1 Req-2022-0065
Addresa SHT S0l Udostsuk 41, Subbumnvii Beod, Bangehak, Friksseay, Banghek 10260
Unil Unnifer Callllwation Details
Measurment [ Alr Samgdieg Pump
Mnnafirtmor SENSIDYNE
Muded GlAir §
Senal Number 2150602021
L] -
Calibsruties Ensirsnment anil Details
Temperamre aA=zC
Hhasmaliy 553 15%RH
Aanmsic 110 & 10 bpa
Roceived Dute 14 Febrwry 2022
Calibration e 28 Fabrmry 2073
Calibration By Mr. Noppadon  Lilmmgart

Locatinn of Cafibmmtion  LARS Air Velneiny

Calibiation Procedsre  Ia-house methud CP-ASP-11 by Compansan With Samdun] Air Pl Mtia

Mudul Seriul Mumber Tracehis e Dt
Gilibracr 3 Low fliw. 1450101 D00& Sengdyne 37 My 1022
Gilibrator 3 Stndand flow 9310100} Senmdyn 20 May 202
Tigital Yacuum Mater Digl Mas 20504 AL & Augmi 2022
Thisgeri ’ i I matioral b, s 1 he reelzation of o
mernativnad System of Units (811
Mk T the L k=2, prviddimy & devel of
enmfilence apprcimately %4 %
Apgroeed By < M
Servier Calihratios Engineer B Pacit Muthavam
(Calibraion Enginper Segpervinie
lusse Diade © 23 Felinsary 2022
T et relatd i i i

N TOR-ALH, far O Lo e DLA0T7/15
1

nansluemuny

Calibration Certificate

ENTECH

Certificate No: ¢ sz
Date of lssue: 07-lun-22

Instrument description
Instrumant model 1
‘Contral unit sewial no, 1
Instrument serial no. 1
10 ne, or contral no, T

UAE EFMO7S/2565 NO.11

Manisfacturer 3 Testn S b Ca, KGAA

Proba description 1

Pritie o v -

Probe serial Ac. 1

Custamar nama 3 UNTTED ANALYST AND ENGIRMEEING CONSULTANT COLLTT

Cistomer adress T 0501 UDOMSUKAL SLIMUMYIT ADAD, SANGEHA FRAKANONE BANGKOK 10260
Totad pages of cortificate 1 3 Puges

Receiving no, 1 Laaes

Rocelving date. 1 30MEpd

(e Cofbration{Cooygen 2,50, 10.04,31.03 o, Carteon Monade B0, 18,302, 1001 pom,
Satrooen Dimode 3094, 40000, 2049 ppem, Nitic Care 3001, 1815 31725 ppen,
Sulptwr Dicaide 5036, JKLI, &HLA ppm)

t s

Parameter of calibeation

Condition of UUC,
Amblent condition t AR o thn Massurment ware caried out the stabiized fabotary
Tampers

Hmesty

Calitsration place § 171121 Sl Ngarmwogwain 47 Yack 48, Toorgsonghore, Lak, Bangkok L0270 THAILAND

Callbration procedure no. © This linstnamsn was taftimatnd by comaareon with Standard gas midure accondng

to-calbration Wark [rstruction no. WECL2EC

The caRtvmin St spanded EvEHARY of Mt
Moo by cotvenages faioy =2 iR R g o detriton

T e i sy cinfe e RS G T ETaTTrmeTT cvusion,

T Ealtation: CRANEN MRy 0 OF PRI bt B i Aol ancent Wl S5 eeTmiEeon of the R
Caitiabion cadficates winoud S ol e’ Aot vaky aod T Rt it o) e et T

Thest cARYANN (ErTRATY G are fraceiily e G SEMRINS WAV T Mt st f e

fasatanal Sstem of Lt (57

Date of calibration '
Frs: Nongiuds Wongssttes
Technical Manager

F-Dun-24

/QWM/(T

M, Kwandd sl Enamdoung
Calibeation Technidan

Inano O 200

wenenslurauny

TTG-SHER Caltvnionder

FM-CA-C vl Page 1ot 3

Entech Industrial Sokstion Coultod
1T 121 foi Ngamworswan 47 Yaek 48 Toon
Tan 3

BRIV ATIVE INSTRUMUNT CALIBHATIIN LA%
POV ATIVE PRSTRIMINT 02, LYH HEAD 08 TWE

UMD 1, RO RINTIMAKCHIN 11 TANERDN BANG KAF
ARIPHLIE (1A PHELS SASTTT PAAK AR PROVINEE 11548 THALANI
TEL G SR A G-I TR

Cortifleste Mo ; 2-ASP-0I8
Request No : Reg- 20230561
Constant Flow Hesult of Calibration |
WU Flnw Sesting ST FLOW READING fecimin) i1 Pl Evaluation
Actuplulshe | Uncertainty
BESE] | BP L BP S| P 20 P 251 BP el | BP 4kl
{eeimin) | o Tulerame fecimin i { Faily
inH O [ InH O | isHE | IO | e, L
i -]ty 1y L0 §
Low
2 I 40 LK 190 ns X ® -2 19 Pass.
0 son s 0.8 L0 513 - 3 a7-38 12 Pass.
200 1990 | o5 | mio | 023 | WE = . 190-210 4 Fass
A el | SoLS | 505 | 4905 | 01N # - A75- 525 73 Pass
Nate : - Refreacn Sperificationd = 3% of set flow o7 43 co/min whickessr i highss
ol Cep sl
Tl st o Lk

ENT S

o

M TOEASE O, B 00 e it G101
'

nansluemuR

Calibration Certificate

Certificate No.: G 670378

(Tahle 1}
Standard Caetificate No. Vendor
Qe { 02 ) 250 % vol Linde
Curyggen €12 ) 1004 4 Vol Himt
02 % Vel it
[ 00 8018 ppin Nimt
€0 ) 302 pom Lt
Garbon manaride { CO ) 1004 pom hijmt:
Nrtrogen Dindde | NO! Lices
Nitragen axide ( N, ¥l Lpce
Nitrogen Dioxlde { NDZ } 201.5 ppm Linde
Nrric Coatle { NG ) 30.00 ppim Nimt el
Nitnc Owicke { NG ) 15 Unde 22-Jar2s
HEHE Owagke | NOH ) 3225 Linge 12-Jul-2%
Stiigiur Dicwdn (502 ) S04 ppoy Lnde 17-Juk25
Suiphwr Dacwida ( SOZ | 1008 ppm Linge 09-Now-24
Stiigher Dot ( SO2 | GO0E ppre Linde 17-Jul-2%
Muoasured room conditions.
Temperature 3§ C Humidky | SB1 AN Praciise 10090 msar
Calibration conditions
s Tmmpesaturn : Mg Fowmte © 1200 mim G pressine WEE e
Callbration Results (Bafor adpustmant]  {Table 2)
Parameter of Standerd St it Errar i
Walues wuc [E3]
02 [%ael) 150 144 a6 015
02 [el) 1604 995 408 o2
02 [Vl 2.0 2111 (15T 030
0 {pum) [1IRT] i} 018 1.0
L0 (ppm) 2 RS -1 &0
L0 ey it 1002 1 12
W () 0,34 6 no
NOZ (ppmi) 8137 .1 a0
W02 {ppm]) 018 bi-r i 12
0 ippm) 30 Fol a0
®0 {ppmy 1515 i) L
M0 [mm) s m n
S0z [ppm} 036 k] 6.0
£02 (ppm) 008 i 6.0
5013 (ppm] £00g 657 =]
A CLOA-C Rl Fage2utd fenuss Pare 2r-1n£|
Entech Industrisl Solution Co.l tol Laﬂaq’ Q‘J
17 guraworgwar 47 Tiek 48 Toorgson, Blarwgook 10210 TH BEEE CatorationDertach

i Tl




ialty Ginses

ition CertiTicate

ENTECIH

Certificate No.:

CERTIFICATE OF ANALYSIS
e e Grade of Product: EPA PROTOCOL STANDARD

Parameter of Standard Error
Values uue I+

AIR LIDUIDE [THAILA

o N

Cylindar
e
Oiuth
kion Date: dul

MO NOX 502 BALN i
Expiration Date: Jul 06, 2031
e

ANALYTICAL RES
Actual Protscol  Totsl Ralative Aszay
Concantration Mothod Uncartainty Dates

Remark . "

End of Report

CALIBRATION &

Concentration Uncertainty Expiration Date

ANALYTICAL EQUIPM

Approved for Release Fagetat i
'
: tenanslumuRy %
T r = = BAAISTINAIUAN
f Ay E United Analyst and Engineering Consultant Co., Ltd. f AY E United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udarmeuk 41, Sukhumvit Roed, Bangchak, Phraktanong, Bangkok 10260 3 Soi Udarmeuk 41, Sukhumvit Road, Bangchak, Phrakfianong, Bangkok 10260
Srese s iy s Tol, 02763 2628 Fax 0 2763 2800 www. E-mait com oy sots Tol, 02763 2628 Fax 0 2763 2800 www. E-mait com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : May 7,2025 Test Date : May 7,2025
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
: _Thermo Scientific Serial Number : CM19050148 : _Thermo Scientific Serial Number : CM19050149
Standard Gas Concentration Dilutor Detail n ntr Di Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 1461
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 96!
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) A""V?:';:;s"'“ Difference Error | Percent Error |  [% Error ] Reference Value (ppb) A""V?:;:;s"'a' Difference Error | Percent Error |  [% Error ]
Level 1 | Zero 0.0 0.0 .0 . . Level 1 Zero 0.0 0.0 0.0( .0 X
Level 2 20.00% 100. 100.5 .5 . . Level 2 20.00% 100. 100.7 0.7¢ .70 .7
Level 3 40.00% 200. 200.7 .7 . . Level 3 40.00% 200. 201.3 1.3 .6!
Level 4 60.00% 300. 3003 K . . Level 4 60.00% 300. 300.5 0.5 .1
Level 5 80.00% 400. 400.0 .0 .| .| Level 5 80.00% 400. 400.0 0.0( .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .19 Remark : Measuring Range 500.0 ppb Average Difference (%) .30
:Acceptable Limit + 5% :Acceptable Limit + 5%
Multi-Point Gas Test Chart I Multi-Point Gas Test Chart I
450 450
— 400 — 400
5 3
g a0 g a0
Z 300 Z 300
& 20 & 20
5 S
5 150 5 150
s s
g 10 g 10
50 50
0 0 +=54
4 50 100 150 200 250 300 350 400 450 4 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
s
, Calculate by // /' _Approve by , Calculate by ! Approve by
RS AR L.
Ma:

Page 101 1 tenanslumunu Page 1ol lenanslupunu



M\(E United Analyst and Engineering Consultant Co., Ltd.
M\d

3 Soi Udarmeuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 )
ivaa it sy yorta T, 0 27832628 Fax 0 2763 2600 www. E-mak conm TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Flac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
MULTI-POINT GAS TEST REPORT 5344 PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250 G T AT
TEL 0-2717-3000-29 FAX.0-2719-9484 CALBmATICN 100
Test Date : May 7,2025
Equipment : Gas Analyzer (NO2) Model : 42
: M Serial Number :  ESTETE Certificate of Calibration CertNo.: 24CH1153/1
Page.: 10f3
s 1Gas C . Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific This Certificate was issued to replace to the Certificate No. 24CH1153
Nitric Oxide (NO) 46.77 PPM  Model : 146i Equipment : oH Meter
Methane (CHa) = PPM Serial Number : 1180540071 ¢
| Manufacturer : Horiba
Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Model : LAQUA-PH210
Expiration Date : Nov 06,2026 Serial No. : HA1G0008
Multi-point gas test data ID No. : UAE.EFM.201/2564(EFM.pH.09/64)

7 May /

2025

Reference Value (ppb) A"“"’?‘;L:;s"'“ Difference Error | Percent Error |  [% Error ]
Level 1 | Zero 0.0 0.0 .00 .0 .0
Level 2 [20.00% 100, 100.7 .71 7 .7
Level 3 40.00% 200. 200.9 .9 4! .4
Level 4 60.00% 300, 300.5 .5( .1 .1
Level 5 '@)% 400. 4000 0 00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .26
:Acceptable Limit + 5%
Multi-Point Gas Test Chanl
450
& 0
g 350
3 a0
E 250
S 200
£ W
s
g 10
50
4
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
, Calculate by /) _Approve by
el il

Page 101 1 tenaslumuny
Cert.No.: 24CH1153/1
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

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

2. Certified Reference Materials

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

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

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

:The measurement results are traceable to Sl through Hach Lenge GmbH Ltd.,

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026
pH 7.000 Hach Lenge GmbH C03020 13 Dec 2024
pH 9.997 CPA chem 970853 25 Apr 2025
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 Document Process Calibrator at pH (4,7)(7,10)
Nominal | Standard N Uncertainty of Coverage
N Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(zmV) k
pH mV mv pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HA1G0008 7.00 0.00 0.0 7.02 0.058 2.00
7.00 0.00 0.0 7.02 0.058 2.00
10.00 -177.48 -177.5 10.01 0.058 2.00

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphol Harachai
() Ponpan Paipim
(v/) Saithip Meangmai
Issue Date :

The Uncertainties are for a

Used Item

17 September 2024

18 September , 25 October 2024
2409-0632WSC-1

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

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

28 October 2024

pr y of app ly 85%

This cartficats may not be reproduced ether ther in full, except wih the prioe writtsn
Approvai af the heed of Carporate Sendces 3 Equipmant Calibration and Testng Servcas.

Calibration Results
Function : pH Measurement

Calibration Date : 18 September 2024

Cert.No.: 24CH1153/1
Page.: 30of3

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

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement| factor
(mv) #) k
pH Electrode 4.006 4.01 168.7 0.0077 2.00
S/N.: - 7.000 6.99 -3.2 0.0084 2.00
7.000 7.00 -3.4 0.0092 2.05
9.997 10.01 -174.4 0.011 2.05
Function : Temperature Measurement
Calibration Date : 25 October 2024
(*) Without adjustment
This i was with Te Probe;
- Model : 9652
- Serial No. : =
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* Ervor Uncertainty of | Coverage
Point Temperature Reading measurement factor
(c) (°c) (c) (°c) (£°C) k
20.0 20.001 20.0 -0.001 0.13 2.00
25.0 25.005 25.0 -0.005 0.13 2.00
45.0 45.004 44.9 -0.104 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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\E United Analyst and Engineering Consultant Co., Ltd.
'—u_ 3 Soi Udarmeuk 41, Sukhumvit Road, Bangchek, Phrakhianong, Bangkok 10260

Srvsat sy rts Tol, 0 2763 2628 Fax 0 2763 2800 www. E-mait com
MULTI-POINT GAS TEST REPORT
Test Date : May 15,2025
Equipment : Gas Analyzer (SO2) Model : 43i
:  Thermo SCIENTIFIC Serial Number : CM22387061
n ntr: Di Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 1461
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Reference Value (ppb) A""V’(‘:;:)is"'a' Difference Error | Percent Error |  [% Error ]
Level 1 Zero 0.0 0.0 . .0 .0/
Level 2 20.00% 100. 100.6 . . .6
Level 3 40.00% 200. 200.8 . .40 .4
Level 4 60.00% 300. 300.7 . .2 2.
Level 5 80.00% 400. 400.0 .0 .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (%] .25
:Acceptable Limit + 5%
Multi-Point Gas Test Chart I
450
— 400
3
g a0
Z 300
g 220
S
2 150
s
g 10
50
0 457
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
»Calculate by Approve by
Page 101 1 lenanslumunu



f A \E United Analyst and Engineering Consultant Co., Ltd.
A 3 Soi Udamsuk 41, Sukhumvit Road, Bangehek, Phrakhianong, Bangkok 10260
Srvre s sy jmts Tol, 0 2763 2628 Fax 0 2763 2800 www. E-mait com

A ’E United Analyst and Engineering Consultant Co., Ltd.
A 3 Soi Udarmeuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
rerer sy jmrts Tol, 0 2763 2628 Fax 0 2763 2800 www. E-mait com

MULTI-POINT GAS TEST REPORT

Test Date : May 12,2025

Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387063

| Standard Gas Concentration

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

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 965.9

Cylinder No. : EB0159156

Expiration Date :

Nov 06,2026

[ Multi-point gas test data
Reference Value (ppb) “"“'V'(‘:;:;s"'“ Difference Error | Percent Error|  [% Error ]

Level 1 |zero 00 0.0 0 0 0
Level 2 [20.00% 100, 1007 7 7 M
Level 3 [40.00% 200. 200.7 7

Level 4 300, 300.9 9

Level 5 400, 4000 0 X

Remark : Measuring Range 500.0 ppb Average Difference (%

:Acceptable Limit + 5%

Multi-Point Gas Test Chart I
450

400
350
300
250
200
150
100
50
0

Analyzer Display(ppb)

0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
— Ay

»Calculate by // ' _Approve by
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MULTI-POINT GAS TEST REPORT

Test Date : Sep 4,2024

Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : 1182920014

N ntration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM  Model : 1461
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156

Expiration Date : Nov 06,2026

Multi-point gas test data
Reference Value (ppb) ‘""V’(:;:)'s"'a’ Difference Error | Percent Error |  [% Error ]

Level 1 Zero 0.0 0.0 0.0¢ .0 .0/

Level 2 20.00% 100. 100.7 0.7 .70 .7

Level 3 40.00% 200. 200.7 0.7¢ .3

Level 4 60.00% 300. 3009 0.9 El

Level 5 80.00% 400. 400.0 0.0( .| .0

Remark : Measuring Range 500.0 ppb Average Difference ( .27

:Acceptable Limit + 5%
oint Gas Test Chart
450
Pa—
g 30
B
_g' 250
S 200
2 150
2 10
50
0 457
4 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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Declsion Hule for Statementy of Confer

Result of Calibration:-

Result of Calibration:-

‘Without Adjustment

Function: Humidity Measurement.
Reference Standard uuc
Temperature Humidity Reading Error
(C) (%R.H.) (%RH.) (%RH.)
25.0 401 43 29
25.0 60.0 60 0.0
25.0 80.0 78 -2.0

Without Adjustment

T
Standard uuct
Temperature Reading Error
°C) C) (°C)

20.014 200 0.014
25.033 25.0 -0.033
30.010 300 -0.010
35.027 345 -0.527
40.013 39.5 0.513

UUC* : Unit Under Calibration

Lower

Corliflcati Na = 14-ASP-21

Rt N = R 200

Lippar fmil

Nommal

wenanslueauny

Cert. No.: 24H753
Page.: 2 of 2

Uncertainty
of Measurement
(%R H.)

16
1.7
1.8

Uncertainty
of Measurement
()

0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

tenaslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE 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

RSC-TELTIT

Certificate No. : 24H753

Certificate of Calibration bage: 1of2

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
1D N UAE.ANV.127/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 10 April 2024

to 18 April 2024
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: (25 * 3 ) °C

(50 +20) % 81 Soi Udomsuk 41, Sukhumvit Road,

Relative Humidity:
Bangchak, Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
probe for function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instruments

Instrument Model Serial No. Certificate No. ~ Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 231238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration
3.This Certification is traceable to the Intemational System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
~Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

Calibrated by :  Chakrit Waewwanjua Approved Signatory :
Issue Date : 18 April 2024 [ ] Chakrit Waewwanjua

[v] Vipom Tantiyawutti

[ 1Unnopphol Harachai

enaslumun

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

Certificate No. : 24P1250

Certificate of Calibration Page: 1012

Equipment : U Tube Manometer
Manufacturer: Duyer This certificate may not be reproduced other than in full,
‘except with the prior written approval of the head of
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.076/2566

Condition As-Received: Used Item

Received Date: 03 April 2024

Calibration Date: 10 April 2024

Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

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

Phrakhanong, Bangkok 10260

Relative Humidity:

Atmospheric Pressure: 1007 mbar

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments

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

Condition of this result of calibration
1.Reference standards instruments

Instrument Model
1) Pressure Calibrator PC106P 1189

Serial No. Certificate No. Due Date

MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point specified by customer.

3.Scale and conversion factor is 1 kPa = 4.0146293 inH20

4.This instrument was used clean air as pressure media

5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.

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

8.This Certification is traceable to the International System of Unit maintained through:-

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

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

[ 1Sura Suwannasri

[V] Attapol Panurach

enaslumun



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX. 0-2719-9484 ASCTELTIH TR
CertNo.: 24P1250 aumRenD
Certificate of Calibration ~ Certficate No.: 2¢P1%6
age: 10
Result of callbration:- Without adjustment Range: 0 inH:O to 36 inH:O 9
Fun ressure Measurement Scale Inferval : 0.1inH:0 ( The Second Estimate )
Increasing Pressure Equipment : Aneroid Barometer
o Manufacturer: Barigo This certificate may not be reproduced other than in full
UUC Indication except with the prior written approval of the head of
Applied Pressure High-port side Low-port side Ar Eror Model : - Corporate Services 3: Equipment Calibration and Testing Services.
0.00 0.00 0.00 0.00 0.00 Serial No.: R
200 10 o 290 000 1D N UAE.ANV.013/2547
o.: :
4.00 2,00 -2.00 4.00 0.00
600 3.00 3.00 6.00 0.00 Condition As-Received: Used Item
8.00 4.00 -4.00 8.00 0.00 Received Date: 05 April 2024
10.00 505 495 10.00 0.00 Calibration Date: 22 Aoril 2024
12.00 6.05 595 12.00 0.00 alibration Date: Pl
14.00 7.05 6.95 14.00 0.00 Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.
16.00 8.10 7.95 16.05 0.05 22 oC
1800 2.10 805 18.05 0.05 Ambient Temperature: (23 * 2) . 1, Sutmit Road Banccta
20.00 10.10 -9.95 20.05 0.05 Relative Humidity: (50 +15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
. Phrakhanong, Bangkok 10260
2200 110 1095 2205 0.05 Atmospheric Pressure: 1007 mbar
24.00 12.10 1195 24.05 0.05
26.00 13.15 -12.95 26.10 0.10 Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
28.00 14.15 1395 28.10 0.10 Standard according to calibration procedure CP-P10, using * DKD-R 6-1 ; Calibration of Pressure Gauges * as
30.00 15.20 1495 30.15 015 a guidelines.
3200 16.20 1595 3215 0.15 Condition of this result of calibration
34.00 17.20 -16.95 34.15 015 i
35.50 18.00 4770 570 020 1.Reference standards instruments
Instrument Model Serial No. Certificate No. Due Date
The uncertainty of measurement was + 0.11 inH:0 1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024

* AP = High-port side - Low-port side
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied

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

3.This result of calibration was made on requested at the point specified by customer.

by a coverage factor k=2, providing a level of confidence of approximately 95 %. 4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
o0o-
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certfication is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)
Calibrated by :  Suksan Khankaew Approved Signatory :
IssueDate: 23 April 2024 [ 1Phalinee Prabpaipal
[ 1Sura Suwannasri
[v] Attapol Panurach
s i
o’ A
CertNo.: 24P1369
Page: 20f2
Certificate alibration
Result of calibration:- Without adjustment Ranga: 720 mmHg to 780 mmHg .
Function:- Absolute Pr M nt Scale Inferval : 1 mmHg ( The Fifth Estimate ) —

Increasing Pressure . ITEL ANAT L

[Applied Pressure (mmHg) | 718.40 | 729.71 | 740.61 | 751.07 | 761.97 | 773.05 | 786.91 " N

UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 [ 750.0 | 760.0 | 770.0 | 780.0 ik gk Pruge

Error (mmHg) 160 [ 020 | 061 | 107 | 197 | -305 | -6.91

Decreasing Pressura

[Applied Pressure (mmHg) | 786.91 [ 772.99 | 761.71 | 750.69 | 740.13 | 720.35 | 718.44

UUC* Indication (mmHg) | 780.0 | 770.0 | 760.0 [ 750.0 | 7400 | 730.0 | 7200

Error (mmHg) 691 | 299 [ 171 | -069 | -013 [ o065 156

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.
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‘b i’;\? United Analyst and Engineering Consultant Co., Ltd.
~\= 3 Sot Udomeuk 41, Sukhumvit Road, Bangchak, Phrakhianong, Bangkok 10260

(=" United Analyst and Engineering Consultant Co., Ltd.
\ A" 350l Udomeuk 41, Sukhumvit Road, Bangchsk, Phrakhanong, Bangkok 10260

A

Sresant s swrts Tel, 0 2763 2628 Fax 0 2763 2800 www. E-mait com Srer o oo et Tol, 0 2763 2628 Fax 0 2763 2800 www. E-mait com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date :Sep 9,2024 Test Date : Dec 12,2024
i H Gas Analyzer (CO) Model : 48i i H Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1201778117 Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778118
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i Nitric Oxide (NO) 46.77 PPM  Model : 1461
Methane (CHs) - PPM Serial Number : 1180540071 Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026

Multi-point gas test data

Analyzer "
Reference Value m " Difference Error |Percent Error % Error
(ppm) Display (ppm) [ 1
Level 1 [Zero 0.0 0.0 0.0 0.0 0.0
Level 2 |20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 |40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 [60.00% 30.0 30.9 0.9 29 2.9
Level 5 |80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.30
:Acceptable Limit + 5%
Mul oint Gas Test Chart
50

=

13 400

g 09

K]

5 08

g 05

<

0
0 50
Reference value (ppm)
Calculate by
AR

9 9 2567

Multi-point gas test data

Analyzer 2
Reference Value m) o Difference Error |Percent Error % Error
(ppm) Display (ppm) [ 1
Level 1 |Zero 0.0 0.0 0.0 0.0 0.0
Level 2 [20.00% 10.0 10.6 0.6 5.7 5.7
Level 3 [40.00% 20.0 20.7 0.7 34 3.4
Level 4 |60.00% 30.0 30.8 0.8 2.6 2.6
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.33
:Acceptable Limit + 5%
Multi Gas Test Chart
50

£

% 400

E 8

a

5 0.7

£

g 06

<

0 +50
0 50
Reference value (ppm)
—— Analyzer Display

7 Calculate by
771, C

SITHIPORN ASSOCIATES CO., LTD
CALIBRATION LABORATORY

Page 1 of 1

Calibration Certificate

Equipment SOUND LEY

Manufacturer : 10N
Mudel : Ml

Serial Nu.: Hha 3002

1D No.: UAREFM.15

Page 1of 1 enanslumuny
j A \E—' United Analyst and Engineering Consultant Co., Ltd.
E [ =
A 3 Sol Udamsuk 41, Sukhumvit Road, Bangchak, Phrakfianong. Bangkok 10260
Sresenr s swrts Tel, 0 2763 2628 Fax 0 2763 2800 www. E-mait com
MULTI-POINT GAS TEST REPORT
Test Date : Dec 6,2024
i H Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo SCIENTIFIC Serial Number : 1201778119
s GasC . Dilutor Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM  Model : 146i
Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026

Multi-point gas test data

Analyzer a
Reference Value m o Difference Error |Percent Error % Error
(ppm) Display (ppm) [ 1
Level 1 [Zero 0.0 0.0 0.0 0.0 0.0
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 |40.00% 20.0 20.4 0.4 2.0 2.0
Level 4 [60.00% 30.0 30.7 0.7 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 (%) 2.16
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

T

% 400

- 0.7

2

3

5 0.4

=

£ 07

<

0 +60
0 50
Reference value (ppm)

' Calculate by

tenaslumuny

Page 1 of 1

Condition As Found ; WO

Customer : UNITEL I RING X
51 01U
SUB-IHSTRIC
NG DESTRICT, BANGKOK 10
I
Location :
Ambient Tempernture ¢ [ 23043 )
Pressure ; | ]
Relative Humidity [ 500 23
Recelved Date : 02 SEPFTEMRBER 2024
Calibrution Dute : ) (124
Date of Issoe : @ 5E 2
Calibrated by : Nathakorn I*

Approved by :

% e

onaslumuny

" lenaslurunu




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A 2433 1301 Ermel - oaibrationiBit

i firthom Fpa, Bangoumu, Bongpiuct Bongki 0790 Thailond

SITHIPORN,

2530C1A1LE

WL TN T OIS
CALIEATIN TP

Cert. No, + ACL24274

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

A5 45
Tl =00 2433 5

vt e, BEngmIL BangRki angioi 10700 Thanend
Errl - calibrationgiutishom com

SITHIPORN

WL TEL T LS
CALIRATION 5258

Cert, No. : ACL24274

Job Mo, VOSTACHI36 dub No. 3 VOSTACHI3
Pages ;2019 Pages ¢ 30f9
Calibiration Procedure : CP-AC-02
8 v of Measurement Result ¢
Calibration Method ;
This equipment was calibrated by follow on TEC-6E672-3 (2013} Stundord for sound level meter (SLM}
The SLM had ests 10 Acousticnl and Electrical signal 1ests of freguency weighting with Anechoic chomber and Referance Pa : uncertalnty of
Sinackerd Instruments, {dby (“8)
For 1ests resalts of cach iteims were mnde by observation of each Instruments display and nlso with SLMs display, T Abeolata sensifivity = NA
o 2, Self-generated noise 03 BA
Condition of this result of calibration : 3, Acoustical signal sests of frequency weightings
1. Reference Standard lstruments = 133 Hr 03 06
Inatrument Maddel Serial No. Cert. No. Due Date 000 Hz [TE) 06
Waveform Generator 32104 MYABOI 7078 EF-09-M4  (5-FEB-2§ == 55 =
Waveform Gensruior 335118 MYS2302742 EF-0007-24  0S-FEB-28 (T e pm e
Digital Multiemeter JI61A MYSI20104  EELBP 110267  13-FEB-25 o Fres s . vy
Dightal Multimeter EETTITY MYSIZ0076  EELBP 200267 15-FEB-2§ e = ==
Digital Multimeter 144614 MYSOUZ42T  EELBP 220267  15-FEH-25
Programmabio Attenutor MAT-1070 62100114 EF-0008-24  05-FEB-25 For> 10 ke o 20 kite 83 L
Condenser Microphane 150 2977900 AA-I001-24  12-FEB-25 5. Froqupnoy and oo welgiuings.on 1 ks a2 82
Measuring Amlifier NA-ZEAI 4560495 AA001-4  OS-FER-2§ 6. Loog - sery siability o L
7. Lvel tinearity an the referemee level mnge [ 0.3
2, This resull of calibeation was found sccurate s digwn on dase and place of calibration for this calibrated iten onty, . Level linerity including the level mnge contral 0r 0.3
3. This certificate is traceable o the Bermational eystem of unit nmintained o ¢ 9. Tane burst response o 0.3
3.1 Nutiomal Istitute of Metrology (Thailund). A3 ek G aoamid Jove] 2 it
3.2 Thatland [nstitule of Scientific and Technological Research [TISTR), L Elvoricnd incicxtion ¢ L
12, High level stability [ [

laﬂ;a‘.imm Lﬂﬂ;’:l_‘imk

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN |
a5 Triditarne a rclates SIS Srintnem atd, Bangumin, ongeiud, Bongkoi X700 Thatant sochat
Tol 4883 T o ToL+65NIESS Bl collratonptamEE e
Cert. N, 1 ACL242
Jub Na. 1 VOBTACD 36
Cert. No. 1 ACL24IM Pages 1 Sal®
JobNo, @ VCETACDI3G '
Paze dof% 4. Electrical signal tesis of frequency weightings
Weighting network response with relative 1o 1 ke,
Freguenoy Devinnion fram varous freguency weighting responze curve (dB)
i {Hz) Ar
1. Absolute sensitivity ¥in Coweight | Acweight ‘r‘m“
Referonoe Measured Accepance e 00 P o0 ":"0"
Acmstic Skl Value Deviation Limit £ : - - s
il ) [ dE ) L) (il ) = L0 ot 2 =
2 L
930 (93,941 919 1o =013 e 89 . o =L
S0 0.0 0. L1 |5
1000 00 0.4 0.0 £1.0
2, Self-genernted nobse 2000 o0 o0 S 20
2.1 Mol test ! i 0 3
4000 0,1 0.0 0,0 34
Measred Vilue Hoi il ALl .1 +5.0
| dBb }
139
&, Frequency amd time welghtings at | kHe
33 The I 1 levil lnced b fical sigreal )
maciophane of the sound level meter was replaced by clectrical signal input device &1 Frequoncy welghtingsaat | Kiiz
Frequency Weighting
Weighting (B} ) Anticiputed | Mewsinsd Devinsed Advcepamos
= Frequency Value Vil Valye Llemits
A weigh: L Weighting B aB) da i
C - wekght 189 % - L : ALt oL
= S - weight 94,0 .0 o +{1
O weighit ) Sy Oy +{2
i e
A tical signal of freq + welghting lat i LR (1] 202
Meter free-field ocoustic response ita level of B4 dB 5.2 Time wilghting at | kHz
Frequency Dievintion from yurious frequency weighting nesponse curve i[5} Anticipaed | Mesured Thevaed Acoeplance
L Flat Coweight | Avweight Aserpina Fisqyisncy Value Value Valie Limits
Limita Weighting LB ) | di ) (i) LB
125 01 01 L] )s Fust 44,0 9.0 0.0 £
1000 00 i [l £ 10 v P 7 T W
-1, -1l -11 4.} - = - =
#000 ! ! k Leq 940 asi [ £l
. Long « term stahility
SLM Display | SLM Display | Devined Aoceprance
Frequency ot inifiz at finol Vil Lanmts.
Weighting (48 ) tdn) idn} Ld8 )
A - weight 4.0 M0 L)

onerlsm erieglinyuny,




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

mam Bood Bangbumy, Bongpked Sorgho i
Emioi | calibrtianiButnipham com

Thikand

SITHIPORN,

d530¢

late
T TR 9
CALIBRATION (354

7. Level linearity on the reference level runge

Cert, No, 1 ACL24274
Job Na. 1 VO6TACO130

Pages  : 6ol

SITHIPORN ASSOCIATES CO.,LTD.

Anticipated Measured Devinted Aveeptuncs
Vathue Vil Vil Limniss
[ dit ) 1dR ) il | i di
137.0 13740 [L51) =Ll
1360 1360 [{11) =Ll
1350 1350 Ll =11
1340 13440 ki) =Ll
129.0 1280 ] =1l
1240 124.0 LX) =11
1180 119.0 Lo 211
1140 114.0 (] =11
8.0 109.0 Lo 211
104.0 1040 i 2 LI
9.0 S9.0 Lo 2 L1
94.0 4.0 i) 2 LI
§9.0 9.0 () =11
4.0 4.0 Lo =11
9.0 79.0 L =L
T4.0 T4.0 o &1
69,0 0 L8 &1
6.0 6.0 1L k10
59.0 59.0 0,0 £ 1]
54.0 540 1.0 #11
9.0 9.0 o 1]
4.0 430 .0 1.1
9.0 39.0 o 1.1
4.0 340 o £ L1
29.0 289 -1 L1
28.0 279 -1 L1
27.0 268 =02 =11
260 259 0.1 1,1
25.0 2438 L2 AN
'
renanslupayay
'
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,
ASHAGI Bithom Boad, Bangburma, Bangeii. fengiol, K700 Tialand a#550Ciate
vl patbratienifaithphom.cam o o
Cert, No. : ACLIAZT
Job No. @ VOGTACH 36
Pages  : Bof9
10, Peuk C sound bovel
Ninmber of evele Amticipated Measured Devinted Accepinnios
in Value Value, Lepeak Value Ldrriits
test signal i) Lelft ) [di ) (KN
Comtimmeus IR 1300 iy 430
O 1334 133.0 U4 3.0
Number af eyele Anticipaled Measired Deviated Actepluncs
n Value Vidue Value Limits
test signnd (dB ) | dE | i) (dB |
Continuous 130.0 1300 00 2240
Poustive hnlf cyche 1324 1322 0.2 220
Negative half cycle 1324 32 0.2 =24
11 Overboad Indicationr
Measured value | 4B 1 Dreviaed Acceptange
Positive Negntive Value Limits
onehalf cyele | oneehalf evels fdBy LdB
495 W95 o =L5

Langgs}g/fgyﬂg

CALIBRATION LABORATORY SITHIPORN
AB1- 461 Feinihom oo dong! Bangphsel Bongke K700 Trciland assoclates
e +54 2433 B2 Ermall tiangialthipnos d e Fbint g
Cert, No. 1 ACL24274
Jub No. 2 VOGTACH 36
Pages @ Tar®
A Laevel lineurlty Including the level range control
Anticipmied Mangured Devinted Aucepiange
Range Vinkse Value Ve Limits
[dB ) (dB ) | dB ) | dB )
130 5.0 basl] ik +1.1
Antcipazed Mensored Deviated Acceptange
HRange Value Value Value Limity
1di ) Ldi ) i) (dh)y
130 9.6 246 0.0 1.0
9, Tone burst response
Time Tome burar Antseipated Measured Dreviated Accopance
durstion, Th Cyele WValue Value Value Limits
Weighting (ms ) (dB ) (B ) 1dB ) ()
023 | 108.0 107.9 L1 1.5.-4.0
Fasi 3 & 170 117.0 0.0 1.0;-25
0 BO0 1340 1340 ] LD
Slow 2 k3 ) 1080 0.0 1.3:-30
200 Bixh 127.8 127.6 ok 1.0
025 | 99.0 WY -1 157 =50
SEL 2 ¥ 1080 1080 0. 1.0;-25
200 Ry 12840 1260 L) .0

lﬂﬂy‘iw

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

=

T Foao, Borges
B33 Eima- Dl

Eongpkc Bangak 10
muthiphermcom

el +5

SITHIPORN)

WCTIRLTIS 17008
ca i

Cert, No, : ACLMIT4
Job No, @ VOSTACH 36
Pupes  : Yal9
12, High level stability
SIM Dhnplay | SLM Display Devinted Acveptance

Frequency i indtial ot il Value Lhimits

Weighting Ledit ) (i) ol ) LdB )

A - weight 13,0 1370 on =03

The reponesd unceriainty is bused on ¢ standard uneeringy muliplied by coverage fetoe gk < 2

ar uny value following cal preivking o baved of

{ 85 %

End of Calibration Certificaie

Lana%m _




Tl ) 028

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

61 Sevnon o B AL Nirghu, K0 Thiking

Lt erranergfpteer e

T E

Cert. No, : ACL24275
Pages @ lefd

Calibration Certificate

Equipment :
Manufacturer :
Maodel :

Serial No.:

1D No.:

Condition As Found :

SCHND LEVEL METER

BRI

NL-43  Microphone UC-52 / Preamplifier NH-24
04303295 1 202718 /28145

UAE FEFM. 1582566

(S8 ]4]

Atd=45H1 Tmnthem &
Tl +56 24334531

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN,
as

Bangburnn, Begplkd fongkoe 70 Thalions
Evall; sofibrahangBeinipheencom

Calibration Procedure : CP-ACA2

Calibration Method :

This equipment was calibried by fallow on TEC-§1672-3 (201 3} Standard for sound level meter 4SLM],

The SLM hed tests 1o Acoustical and Eectrical signal 1ests of freguency weighting with Anechoie churmber and Reference
Standard Instruments.

For tests results of esch ftems were mude by observation of each Instruments display and wlso with SEMs Gisplay,

Condition of this result of calibration :
L. Reference Standard Instrmments ©

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE] Tatrument Maslel Serial No, Curt, No. e Date

#1801 UDOMSUK 41, SUKHUMVIT ROAD, Waveform Generaor 332104 MY48017075 EF000-24  05-FEB-25

BANGCHAK SUB-DISTRICT, Wavefarm Genermtor J3snn MY52302742 EF-0007-24  (5-FEB-23

PHEAKHANONG [HSTRICT, BANGKOK 10260 iggital Muliimeter RECLTRN MY 5322010 EEL.BP 21/0267  13-FER-25

THAILAND. Digital Multinseter EECLIRY MY33220076 EELBP 240267 15-FEB-25

Diigstal Multimeter 34461A MY a(124273 EEL.BP 220257 I5-FEB-2§
Location ¢ - Programmubile Attenustor MAT-1070 621001 14 EF008-24  O5-FEB-2S
Amhient Temperature @ (130 #3) i Candenaer Microphone 4180 297700 AAT00E-24 12-FEB-25
Pressure ¢ f103=3) kPa Measuring Amplifier NA-ATKAL 34560485 AA-TO0L-24 05-FEB-2$
Relative Humidity LS00 =20 ) %
2, This result o calibwation wan found scourate as shown on date and place of calibeation for this calibeated ilem only,
Received Date 2 SEPTEMEBER 20624 3, This certifieate Is fraeeable 1o the internationn] system of unit muintined o ©
Calibration Date : 12-17 SEFTEMBER 2024 31 National s of Merobogy (Thailand).
Dhate of Tssue : 19 SEPTEMBER 2024 3.2 Thuilind Instue of Scientific snd Technological Research (TISTR).
Calibrated hy : Nathakorn Plaurpiss
Approved by : 7—. M’
. -
{ Thonokul Petchurai )
This certi 15 s i il with the reg) fISCVIEL 17025 standard, may not be reproduced
other thun in full, excep with the pries writen approval of the kead of Calibeaticn Labortory. . Ll
wnanslumugy engnslumyny
0
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN

assoclat

Bipad, Bongbumn Bengpun fionghss 19780 Thallond

Email- cnilbrerion

WA EISTIS LS.
CALREATMIN 104

uitsiphom som

- itheen Baad, Bongbumng Bongssud Bonghoe 0710 Thllana
EET Email: callbraticniBaithiphom com

NAC 1T ERIE
CALINRATION 1334

Cere. Mo, 1 ACLI4275
Jab Na. 2 VOGTACHI36

Pages
Summury of Measurement Kesull
T T pernl
Parametir uneertuinty of
i}
measurement (dik)

L. Absoluie sensitivity L NiA
2. Seli-genernted noise 03 NIA

3. Acoustical symal tests of frequency weightings
125 Hz 0.3 i
1004 Hz 0.5 0.6
8000 Ha 03 07

4, Elecirical signnd wsas of frequensy weightings
For 10 Hz 1o 4 kHz 03 L]
Foor = 4 kHz 1o 10 kHe o3 07
For = 10 kHz 10 10 kHz 03 L0
5. Froquency and time weightings ot | kiHz 02 0
1, Ly - term slobility ol il
7, Level limenrity on the referense lovel range 0.2 03
& Leved linearity including the level range cantral 153 0.3
. Tome burst response [ 0.3
. Peak C sound bevel (15 (L35
11, Crverload indication 02 0.25
12. High level stubility [ o1

oneslumnny

Cert. No. @+ ACL24275
Job No, 1 VOGTACH M

Page  : darv
Result of cafilration :
1. Alsolute sensitivity
Relerence Mensured Avveplance
Avoustic Siunal Wilue Deeviation Limis
[ it ) 1dB ) LilB ) (dE )
DI 108.94) no [0 1.3

2, Self-generated noise
2.1 Nommal test

Measred Value
{dB )
15.1

2.2 The microphane of the seand Ievel meer was replaced by clecirical signal inpiat device

Frequaticy Weighting

Weighting (B}

A - wetght 123

- wisight 186
Fll 4.6

3. Aconstical signal tests of frequency weightings
Ml Thee Tl orvustie responae 5 o level of $4 B

Froquoncy Dhesiation from various frequency welghting responae curve (A3}
S Fint Cowright | A-wisight i kytines
Limits
12§ i3 03 03 o]
{(E0] ik 0.0 0.0 =10
Aol -1, 1.1 ] =50

onenslymuny




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,

45T 4511 Seintham RAeaa Sangoumi. Bengpkesd Sangkes. 0700 Thosand associates AEI-AEY Srirmarn Reed Bongbumn Bongpie Bongles. 070 Thakons associates

Tl +04 2433 823 all : calltvationi@uhiphormoam zzm‘u“:r’: Tik timuil. coflsrmion@istHiphem cam &u:‘:v'::‘:::ﬂ
Curt. N, ¢ ACLI27S Cert. No, 3 ACLIITS
Jdob Noo 1 VORTACHL 36 Job No, 2 VOSTACH 36
Pages 1 Sofd Pagen @ Guld

4, Electrical signal tests of frequency wekghtings

Wesphiing network response with relative 1o 1 kHz

7. Leved linearity on the reference level range

Frequency Devintion from varsoas froquency werghting response curve (B) Amticipated Muasured Deviated Acoepiine:
1z.) 7 ;
A Flur Coweight Asweight \T'-‘ﬂﬂ"l‘: Value Vil WValue Limits
L (dh ) {dR ) [ (d)
&3 i 00 [ =10 Grs Y = T
125 g wl 01 415 m‘n = . o —
) [ [ 0,1 =14 =" 260 o =
00 00 00 0.0 515 L M 0o i
100 0.0 i ] 21,0 1340 1340 L) il
2000 Al -0l Rl 420 Ll L) 00 w25
i a2 a2 Y BT 1 140 L Sl
[ 00 00 00 T 119.0 1190 2] k]
1140 10 (1) £ L1
10 1090 o 1.1
&, Frequeney and time welghtings ar 1 kHe 1.0 10,0 0.8 £L1
5.1 Frequency weightings at | kiz 951 9.0 00 £ L1
Amticipused | Munsurod Deviared | Accepunce eee e 2 sl
Frequenicy e e Vi Eirn 800 9.0 00 B
Waighiing (dn) (d8) (aB ) Ll ) i Ll L S5
A weight 9400 w0 0 i L . fil
€ - weight a0 540 04 = an L SR
Flat an a0 o 59.0 9.0 0. & 1.1
o ) o 6401 G4 0.0 4 1.1
S iisswoloingnt 0.0 9.0 [ L1
Anticipaied Measured Dievinted Arceprance 540 3440 0.0 1.1
Frequency Value Value Vilue Limits: 450 0.0 o =11
Wiighting (di ] (4R ) (a8 ) [ P 58 ol PR
Fas Rl 4.0 oo 0] 00 384 .l 1.1
Sl i 4.0 [ =il 7T 119 o Y
Lext 40 440 L] =1 00 250 0l )
6. Lang - tevm stablliry 280 279 -1 =11
N f 4
SLM Display | SUM Display | Devisted | Acceptance 20 2.3 e =
Frequency at il at final Value Limits L 2t s =
Weighting N (B () (B} . 250 2.8 02 S0 )
A woight 4.0 944 0 1 lﬂﬂﬂm
3 - =
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
A5 AR t Banghak, 15700 Thikand associaste 454511 fmnthorn Rnad, Bongburmn So 7 Thualoand rssociates
Tl +84 3 Ermall L enlisation@ettiphon can ::fl.":‘_‘:;x Tal +86 2433 4331 Emall | cotratio brisihinEiutnd
Cert, No. : ACL24275 Cert. No. : ACL24275
dab Na. 1 VOSTACHI36 Jub Moo VOATACHI G
Papes @ Tol9 Pages @ Kol
K. Level lnearity Inclading the level range contril
Anticlpated | Meisjrad | Deviaisd | Accrpennce 10; Raik Ctamad leyil
Hanpe Value Value Value Limits
tui) Ldi) (i) (dB) Misnber of cyele Amiicipated Measured Devinted Acteptance
130 4.0 4.0 LX) +1.1 in Value Value, 1epeak Vilue Lirmits
test signal 1dBy Ldn ) LdB ) {dB
Anticiy Measured Devinted Acceplance
ot ! s Cominuass 1300 130:0 00 S0
Hange Value Value Value Limits
(dH | (dity (4B (dn) O 1334 1330 -4 =50
130 0.6 9.6 L] =11
Number of eycle Anncipated Measurod Dieviated Accopiunce
9. Tone burst response Iﬂ Value Valiet Valig Lintits
Time | Toocbamst Anticipaid | Measured | Devined. | -Acceptance st siggal baB) by d3) i)
durugion. Th Cyele Value Unlae Valse Limits Continuous 1360 1304 . 2.0
Weighting {ms] (dR ) (dR LdB (RN Posiive half eyele 1324 1320 A3 230
2 >
AL ! 1060 1960 00 L334 Negitive half eycle 1324 1321 43 20
i 2 § 1170 170 04 1015
200 L 1340 134,00 00 £10
2 B (LR 1080 n.a L8350
Slow
200 S 1276 12746 L)
11, Owerbosd indicution
0,25 | wa 9.9 41
SEL 2 g 108.0 1080 0.0
200 A0 128.0 1280 0o Measured value [ dB ) Drevintod Acceptance
Poslitve Negutive Value Limits
anehalf eyele | one-half cyele idB } (dB )
Bo0 LS -0 =15

onslumynu

Lﬂ%ﬂmgﬂ




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

lirsithom Foa, Bengrarman, Sangreiud, fonghos 0763 Thaliond
Ernal | coltrutionBuittvphomenm

SITHIPORN)

WL THLTTS NS
EAUATION 118

Cert. No. + ACL24275
Job Na, 1 VOGTACHTIG
Pages ¢ 9al9

12. High bovel stabllity
SLM Display | SLM Display Deviated Accepbance
Freguency Bt imitial at finel Value Limits
Weighting LBy (B} Ly LB |
A - weight 1370 1370 0.0 L3

e reporied uncertaingy Is based on o standard mmeertminty multiplied by coverage fhctor & =2

o af

ly 95 %

ar any value fallowing caleubation providing o lavel of

End of Calibration Certificaly

CALIBRATION LABORATORY SITHIPQRN)

associates &

SITHIPORN ASSOCIATES CO,, LTD. z'{h\"___\'_—}/'”x
g

Ami-4niFzinnthorn sao Bangaurie Bergpiun, Bangeok 700 Thakerd i L
Ve +8U 2453 BIN Einal | siliretenguit g " CRLBRETION DM
Cert, No. : AUL24311
Foges t 1af9
. . .
Calibration Certificate
Equipment ¢ SOUND LEVEL METER
Munufacturer : RACIN
Maodel : NL-43 Microphane UIC-52 / Preampiifior NI1-24
Serial No.: Q0730428 204876/ 32841
1D No.: UAEEFM. 17172566

Condition As Found : GOOD

Customer : UNITEI ANALYST AND ENGINEERING CONSULTANT (LAE)
81 501 UDOMSUE 41, SUKHUMVIT ROAD,
BANGUHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGROK 10260
THAILAND.
Locufion ¢ -
Ambient Temperature : L1230 +3 ) L
Pressure (1013 +3) lPa
Relative Humidity : LS00 20 ) %

lenapsumrom .
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,
Ak AB Erimharn food Sangbumn Sangphed Sangiok, 18700 Thasard CEE ales

433030 2ol colbrotioifuiiphormoem

WL TIRTIS 19005
CALRRATION S84

Received Date : 16 SEPTEMBER 2024
Cafibration Date : 09 -11 OCTOBER 2024
Date of Issue © I} OCTOBER 2024

Calibrated by : Nathakorn Pisutpaisn

Approved by : 7_

g 4 2; ;'2 .
{ Thanskul Petchuai )

This certify s Essued il with the oy of ISOVEL 1 7025 standand, may not be repriduced

wahies than i Tull, except with the prior writhen approvil of the head of Calibeation Lahwlﬁa,l"lulmqu

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-451 wlates

Tal 484

nitharT oo fenghume Bo
B3 Eall colibaticnifei

Rargkist, K00 Theland
ph

WECTINT 17075
CALMSATION (35

m

Culibration Procedure : CP-AC-02

Calibration Method :

Cert. No. : ACL24311
dob Ne. @ VOGTACDI4T
Pages. : 1of®

This equipment was calibeated by follow on 1EC-61672-3 (201 3) Sundard for somd fevel meter (SLM),
The SLM had tesis to Acoastical and Electrical signal tests of frequency welnliting with Ancchoic chamber and Reference

Standard Instruments.

Fae tests results of each items were mnde by observation of cuch Iastrments display and alse with SLM's displiny,

Condition of this result of calibration :
| Reference Standand fnstnaments ©
Ingtrament Mastel

Wvefoem Generator EERTEY
Waveform Generator 335118
Diiitital Multimeter 33461A
Digital Multiiwler 3361 A
Digital Mubtimeter IHEIA
Programmable Atctustor MAT-1070
Condenser Microphine 4180
Measuring Amplifier NA-ZEAT

Sorial No.
MY4E0I70TH
MY52302742
MYS3220104
MYSI2007h
MYB0024273

621001 14

2977900

560455

Cert, o, D Dato
EF-{Me-24 05-FER-25
EF-0007-24 03-FEB-25
EELBP 214267 13FEB-25
EEL.BP 2010267  [5-FEB-24
EEL BP 2241267 13-FEB-25
EF-(008-24 FEB-25
AA-TO0]-24 12-FER-2%
AA-IG-24 05-FEB-25

2. This result of calibration was fiound sccurate os shown on date and place of calibration for this calibrated item onlky,

3, This certifiente 15 troceabbe 1o the internationnd sysrem of unit moinmined o ;

3.1 Natiorml Insitute of Metrology (Thoitand),

3.2 Thailund Institwe oF Seientific and Technological Research (TISTRY

rongilynany

Cort. Mo, : ACLI4311
Jdob Na, : VOGTACDHIAT

Pages 309
Summary of Measurement Hesull :
Uneertuinty Maxbinui-permitted
Farameter uneertningy al
()
mensuresment (dif)
L. Absslute sensitivity 0.z MM
1, Self-gensrated noke 0z NA
3, Acoustical signnl tests of frequency weightings
125 Hr 03 1]
1000 Hz 0.3 0.6
A0 He 03 0.3
4, Electrical signal kests of froquency weightings
Tor 10 He'to 4 kHz 03 0.6

For =4 kHz o 10 kHz 0.3 o7

For = 10 kHz 10 20 kHz 0.3 L0
5. Frequency and time welghtings a | kHz 0.2 0.2
. Lamy - termi atabitity L1 [
7. Level tingarity on the reference level rnge 02 0.3
K. Level lnearity including the level range contrel 02 03
. Tane burst responss 02 0.3
1. Peule C sound level 02 01,35
11, Owerdond msication 2 0325
12. High level siahility 0.1 ol




SITHIPORN ASSOCIATES CO.,LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
a5hAElf) i Boa Sanghum g, Bongpke Bangkok; (0700 Tholand iI550C1atlES 4Bk 4B Brinthiam food Goigiurnna Song! vk, 10700 Thellkena associates
Tul +83 24T 1 il el iliijatscrm oo n“\:‘u:::m T a3 93T Ermol - colisrotiondsthiptomoom :“::;’I::x
Cert. No. 1 ACL24311
) Job N, VOETACHI4T
Cert, Mo 1 ACL24M1 Pagis 1:Sors
Job Mo, VC6TACDIAT P il - "
Page 4009 Al .m Trequency welghtings
Weighting network response with relative o 1 kil
Result of culibration ; Freguency Devintion from vardous frequency welghiting sespoe curvie (dB)
i
L Absalute sensitivity e Fiay Coneight | A-weight M’:m:
miits
Refervace Measured Aiceptance = T3 a0 e *I:ﬂ
Aot Sigrl Value Dreyiatian Limiy |z‘ = n'l 'n ;'_T
(B B L) {dH § 3 ; : & e
91519364 a8 [ e o L ge 2 i
ik 1.1 11 o t].5
1000 ) L) o =14k
2. Self-generatid nokse 000 i ol (] 24
2.1 Normal fest = - -
A0 0] o i =10
Mkl Nylie 00K 00 0o [ +5)
LB
47
5. Freguency nnd tase weightings or | Kz
2.2 The microphone af the sound Jevel metor waa repluced by elecerical signal iput device. "
3.1 Frequency weighrings at | kHe
Frequency Weighting
Weighting LB i Anticipaned Mczsared Devinied Acceptnce
LT /
A waght 112 wl':lm: Value Value \'ulul.! Ly
Coweit TH piling (4B} LB 1dBy {8 )
Flal 242 A - weight Rasl w0 [ 2012
- wedght 4.0 840 an =02
3, Acoustical signal tests of frequency weightings L ko) Lusil L 20
Morer froe-Tield gooustic response o o level of B4 dR 5.2 Tl weighiing ai § Klz
Fregquency Devintion from vanous frequency weaghting resposse curve B Attt Mensurod Deviaiod Ao o
the} Flus Coweht | A-waight AT'"'"W Frequency Value Value Valio Limits
— Welghting 148 ) idn ) 0] B}
125 02 0.2 0.2 415
Fiat 4.0 4 [0 L0
100 it 0 ] + 10 5
[y [T} [ o =50 i =al Ll o 24l
Leg R .0 (1] L0
. Lamg - term siability
SLM Display | SUM Display | Devisied | Acceptance
Frequency ut initial at final Value Listrits.
. Weighting (amy LB ) (dB) (4B ) .
laynm A - weight S0 G40 00.§ L %"
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY STTHIPORN CALIBRATION LABORATORY SITHIPORN
B\ Sintnarn Soad, Sanglurmy, Bangplud, Banghsk: 51900 Thailang 1Ss50Ciates wham food Sorgimie Bongptd. Bargiok, 1700 Thaard associates
33331 Emall; el NERCSHLTILSTOAR Erral; eoibrotioniuthiEnormosm TR, e
CALIBRATSON 035 CAUBRATION 0334
Cert. No, + ACL24311 Cert, No. : ACL24311
Jdob No. @ VORTACHI47 Joh Ne, @ VOBTACD14T
Pages  : 6ot Pages ¢ Tofd
7. Level lincarlty on the refercace level ranpe #. Level linearity incloding the level range contenl
Anticipaned Measured Diewinted Agcopiance
Anticipated | Messured Dixi
n:r_lpa - exiotedd Aecrgtion Hange Value Value Vilue Limis
alue Vabu Vil Limitz
s c;a: d:] {:‘I“? (aB) (a8 (a8) (an)
} i i
30 4.0 4.0 [{11) 1.1
1370 1365 1 1.1
136,01 1360 [ =51 - -
1350 50 o0 = Anticipated Messured Deviated Accepliice
1140 10 00 Ranje Vilue Value Vilue Limiits
34 13340 00 {dB | (dB ] L dH ) LdB Y
120 1124 T 130 29.0 0 0. 1,1
114 130 (1]
12940 1289 0.1
0 1240 00 9. Tune burst Fespaine
19,0 14,0 0.0 Tt Tane burst Andicipated | Mensured Deeviated Aceeptance
4.0 1140 i disrntion, Th Cyele Vaolue Value Value Limits
109.0 109.0 i Weighting (s} ] (dB ) (4B ) (4B )
LD L0 i [ 1 1080 107.9 i 155 =50
90.0) Wi i il 2 8 170 1170 0.0 10;-25
Eal ol 4o 200 H00 1344 1340 00 1
HELA HELO o 3
D S 50 St 2 & 1080 B0 (X}
T 9.0 T 200 500 1276 1276 i
740 0 [ 025 9.0 wES 1)
6.0 6.0 00 SEL 2 ] 1080 10K.0) il
&40 &0 00 200 SO0 1280 1280 .
8.0 s9 iy
540 5440 i
480 4.0 0o
0 440 [
00 200 .
4.0 M40 oo
00 30.1 ol
20 9.0 oo
Thdh [
7.0 '8
250 'R ' '
50 0 mng‘:‘m Laﬂepj'lmqg _
- = LY




SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

A5t-am
Toil.+

intheen Road Benghbure, Benggiut Tong ks, X700 Trolore
30331 Bl callbration(Zaitphamenm

SITHIPORN)

WEE-THe TiE LOIE

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

o foad; gt Bangeiuc Basgiok, \IT03 Thalland
Frreil . collsrotioriaithisomoom

SITH|IPORN

(et ety
CAUBRATICN 1334

CALIBRATION 3354
Cert. No. : ACL24311 Ceri. No. : ACL24311
Job Mo, @ VOGTACDIAT Job No. 1 VOSTACOI4T
Puges  : Kof9 Puges  : 9al9
10. Peak € saund level 12 High level stubitity
SLM [splay | SLM Displuy Peviated Areeptance
Numbar of cyels Anticipated Mensired Thevcitesd Accepiunes: Frequancy at inifial ar final Value Limits
i Value Value, Lepeak Value Limits Weighing (dit ) (dB | {dB ) {db |
£t sigmal [dB) idB ) (dB LdH) A - welght 137.0 137.0 00 L3
Cominucns 130,00 (R} i 3.0
e 1334 1333 “il +1.0 The repored imeerumty s based on o stendund uncerninty multiplied by coverage fetor & = 2
ar any value follawing coleulstion providing o lavel of i of ¥ 95 0%
MNumbez of eyele Antigipated Meanured Devinted Agcopiance End of Calfhration Certificate
in WValae Value Wl Limi,
test signnl 1 dB (din) Ll ) (b}
Camtinucun 1330 133.0 id 2.0
Pessitive half cyele 1354 1352 02 20
Negative bf cvele 1354 1352 0.2 2.0
1. Overfoad indication
Mueasured value { dB-) Deviated Acceptunce
Positive Negntive Value Limits
one-half cycle | one-half eycle (dB) (dB)
H9.6 B [LEH] 415
' '
ongelumpyns ongrupaypy
8 . %
SITHIPORN ASSOCIATES CO., LTD. S SITHIPORN ASSOCIATES CO., LTD,
CALIBRATION LABORATORY SITHIPORN,  iamawk CALIERATION LABORATORY SITHIPORN
Y‘/.I/E\\ 45 451 fiitharn Fnar, Banguma, assoclates

457451 Biinthorn Rca Bongtaereil RIngpint Songhck, WI700 Tholkam

T it AT AR Lol callemenEuiriEran com

Tul +68 2433 8331 Emall | calbrohos

WA TELTH LIS
CALINKATION 0254

Cert. No. 1 ACL24315
Pages L

Calibration Certificate

Equipment :
Manufacturer :
Muodel =

Serful No.:

1D No.:

Candition As Found :

Customer :

Locution :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Dute @
Calibration Date :
Date of Tssue ;

Calibrated by :

SOUND LEVEL METER

RICN

NL-43 / Microphone 1C-52 ¢ Preamplifier NIl-24
AMFTA0433 0 204E8 | | AZRdn

LIAF EFM. | 762566

GO0

UNITED ANALYST AND ENGINEERING CONSULTANT (LAT)
A1 501 UDOMSLE 41, SUKHUMVIT ROALD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILANIL

{230 23) c
I +3 ) kPa
{500 +20 ) %

|6 SEFTEMBER 2024
=10 OCTOBER 2024
11 OCTOBER 2024

Nathakom Fsupaisan

Approved by =

This certi s issued in

[ Thanskul Petchurei )

with the of ISOIEC 17025 smndard, may naot be reproduced

other than i full, except with the prior written approval of the head of Calibeation L

“lenanslumunu

Calibration Procedure : CP-AC-02

Calibration Method :

Cort. No. : ACLZ431S
doh No. 2 VOSTACH4T
Pages : 2009

This equipment wais culibried by follow on IEC-6L672-3 (20013} Standurd for sound bevel meter (SLML
The SLM had tests io Acoustical and Electrical signal fessé of freguency weighting with Anechisde chnmber und Reference

Standurd Irstruments,

For testu resudts of ench flema were made by observition of ench Instruments display and nlso with SUM's display.

Condition of this result of calibration :
1. Refirence Sundard lostrunents -

Tnstrument Masdel Serkal No,
Wiveform Genernimr 33210A MY48017076
Wavetarm Generator J3suB MY32302742
Drigital Multimeter 33461A MY 83220104
Digital Multimerer EESLIEY MYS3220076
Digital Multimener 344614 MY 60024273
Progrommnble Altenasor MAT-1070 G21001 14
Condenser Microphone A1EN 29TTHN)
Mensuring Amplifier NAZEAL 34560405

Cert, Na, D Dt
EF-0iir-24 05-FER-23
EF-0i-24 U5-FER-25

EELBP 2110267 13-FEB-25
EELBP 200267  15-FEB-28
EEL.BPF 2240267 [5-FEB-25
EF-00H=24 0O5-FER-23
AA-TON1-24 12-FEB-25
AA-IO01-24 05-FEB-23

2, This result of calibration was found securale as shown on date und place of enfibratbon for this ealibrned lem only.

3, This certificate is fraceable 1o the international system of it maintained at ©
3.1 Nutsomal Institute of Mesrobogy (Thailand).
3.2 Thailand Institete of Scientific and Teclnslogical Research (TISTR).

onanslainaumy




SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
a1 Sirirthnr Rood Sohghomne Bangpke Bonghak, 10700 Thokang AS50C Es 4 | Bitinahr oo, Banghurmne Songpiud, Soogkos, 10700 Thaiang assocjates
Emictl | cafmsios tiphorooe HMI;:‘""::':?;" T +A0 255 B33 Eimat | coribrationginthiphamoom "n’:“'"":lgu':":
Cert. No. ; ACL243S
Job No, : VOGTACAIAT CotNet NCLIIE
Pages ¢ 3aly Jdob No. : VOETACDI4T
Page @ dol®
Summary of Measurement Result @
Result of calibration ;
L ! 1. Absolute sensitivity
Purnmeter uncertalury of Reference Mensured Agoepance
(" measurement (dB) Aceitie Syl Value Devintion Limi
1, Absohute senwitivity 02 NA (4B (4B} (B} Lim)
2, Sl Egenerated noise 02 N 919 (U104 1.9 0.0 +13
3, Acowsticul sipnnl tests of frequency weightings
125 He 03 04 2. Self-generated noise
1000 He 03 0.4 Ml i
HOOD Hr 0.3 7 Measured Value
4, Tilectrical signal tests of frequency weightings (L]
Tor 10 Ha o 4 kHz 03 0.6 154
Bk 2o TG 1T P i "" 2.2 The microphoac of the souni level asetos wies replacid by elecinenl signal ingut deyice:
Foor = 10k 1o 20 kHz 3 L
8, Frequency and time welghtings ot | iz 5] 02 Foagloocy Welghtiag
6. Lony - term stability 0.1 0.1 Welghting Lt
7. Level finearity o the reference level range 0.2 0.3 & e 13 "
8. Lovel linearity imcluding the level range conrol 02 03 L ':I:I"”'" :4
4. Tane burst response 1.2 0.3
16k, Peak £ sound level 02 .38 . Acoustical signul tests of frequency weightings
L1. Overlod indicari 02 0.2% Miter free-field soonstic response ot @ level of 84 48
12. Hich lovel stbiliny %] [TH]
Freyuency Devistion from varms frequesey welghiing respase curve (4B
Lhed Flat Comwtight Acwiight e
Lamsts
135 0.4 05 0.5 =15
1000 02 02 [} 10
4000 16 14 06 £5.0)

onenslupumy oneslunauegs

SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN,
AS-AGI Skt Ao g, Bangpioc, Bongior, K50 Trilng is50ciates <E1 frirnom Raod Bonghimn Gangpld Songeok, 11700 T assoclates
Tal+ k=] Ermail - eetabsrotios Aphi m;::;-:’u:: = 383N Ernall | colieationiisthipnarm com :I;:‘_':;“’““:
Cierk No, : ACLINS : ACL24NE
Jdob Na, : VCETACHI4T Jdob Na, = VOSTACHI4T
Papes  : 5ol Pages  t Gol¥
A Electrical sgnal tests of freguency weightings 7. Level linearity ou the reference level rage
Weighting network sespoaiae with refative w1 kHe
Fregquency Dievintion feorm yariows reguency weightng seiponse curve (dB) Anticipaiesd Mensured Dievinted
1 Hz) Acceunce Vakie Value Value
Flut C-weight Acweight h
LLimity (i | i ) (di )
a3 04 01 00 230 1370 1374 0.0
125 .0 [ L £],5 13640 1360 o
250 ik (1] 1.1 =8 1350 135,00 [
S0 i Al Gtk £E5 140 1340 )
10 o [ ({1 =10 1310 133,44 [
20K [ AL [X1] 220 1320 1320 o0
A0 -1 0.1 -0k ] 131.0 1314 ]
S0 =l 0.1 0,1 50 1200 1294 oo
1240 12440 i
1190 110 oo
5, Frequency and time weightings at | kHz 1144 [TeTY b
5.1 Frequency wiightings at | Kz 10940 1090 00
Amticipated Mensured Drevinted Avcepance Io6g 1040 22
Fregquensy Ve Vahue Value Limits 2l 353 8
Weighting (dB (4B (dB) (d8) bl zau 4
A - welght 9.0 L) i 442 L 0, =
© - welght W 00 00 01 59 ta) i
Flnt G4 944 00 42 20 a9 14
0 M40 Ak
5.2 Time weaghting at | kHz A0 a0 Ay
Anticipated | Mesared | Devinted | Acceptance L o 44
Frequency Value Vahue Vilue Limits 3940 590 Ll
Weighting (4B ) (dB) (48] (dB ) il 30 a
Fasi 4.0 B0 00 20 L wo o
Show Ean ) oa =ik] 0 L L)
Leg w14l ) 0.0 T w0 190 L
340 M0 ol
6. Long - term stability 00 M ik
SLM Display | SLM Display | Deviwsed | Accepiunce 20 2.1 0.1
Froquency at il at final Valie Litns 0 281 L%
Weighting (4B ) LR ) {dB ) LdR) \ ;gx ;;: :H
A - weght 0 4.0 oD L 250 2532 .2




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN SITHIPORN
L5481 Girmthorn Rood, Bongburmon Bongsud, longhek X Thaland astociates Aharm feed Bangbuern Bongpiod Borgiok. 1670 assoclates
Tul +8E 2433 331 Ermail colbratisr@eithiphomcom WRECTIRLTHS 17003 2433 BRI email | ealiseation@isthiaharm com SEUAI VT Y
CRURATION 3434 CALIBRATION 115
Cert. No. 1 ACL24315 Cert. No. 1 ACL24315
Job No, @ VOETACHIAT Job Mo, : VORTACH147
Pages  : Tord Pages  : R0l
B, Level Hnearity inchuding the kevel range control
Anticipaied | Maisored Devinted Acceplaie 0 Feak Cavuad vl
Hange WValue Value Value Limits
(48 | 1 dB [d ) {dE ) Mumber of cycle Amticipated Measured Dieviated Aceepines
13 aiid w0 L0 ] in Value Value, Lepeuk | Value Lienies
bent wignal LdR ) (3] LdR ) (B}
Anticipuied Measured Devinted Accoplmmee R 1300 1300 o 50
Range Vilue Valio Value Limits
LdB) {dB ) (dB) (B O 134 1334 {1 450
13n 9.0 20.0 [121] =1,1
Mumber of eyele Anticipated Measured Dhaviuted Arceptance
9: Toog hurst respanse |r! Value Value Value Limits
Time Tone burst Amticipated | Messared | Devialed | Acceptunee et sighnal (dB} LdH ) Ldi ) L]
duration, Th | Cysle Value Valoe Value Limits Cmituyjons 1320 L S 220
Welgliing [} 4B ) 1B ) {dB} (4B ) Pusitive half cvele 1354 1351 03 =24
o 1 108.0 1679 a1 1350 Neggative hulf eyele 1354 135.1 a3 420
Fusl 2 3 N4 HTD 00 10528
2 Hili) 1340 1341 ] .0
2 # X O o 535
Show HoED .0 L55=50
200 A0 127.6 127.6 .0 £L.0 i
11, Crverlpad indica:
025 1 aun L) i1 1.5;-50
it 2 H 1080 1.0 [ 0id5
200 A0 F2R0 1381 (15} +1.0 Meusred value ( A ) Dreviated Accoptance
Pasitive Megative Value Limmits
one-half eyele | mne-hall cyele idBd fuB )
B8 LR i 213
' '
tonanslupaupy tonaslumuny
. - - .
SITHIPORN ASSOCIATES CO., LTD. iy,

CALIBRATION LABORATORY SITHIPORN S

4 o
NAE-THLTIS 13028 NAC Accmvelfid cukibinine Lefuwittury = //:H‘\\\}

e S~

CRUNAATION 577 SOEC TS 7 Horly gl
e

CALINA I 1167

ikt Food. Bergtirming, Bargmed, Rurghok, 187010 Thalard assoc

E=EEET Ermif- calbratien @ hipnarm com

NSC —Ti56 - TI5 17025

Cert. No, : ACL24315 CALRRATION 0367
e ————
dob Na, : VOETACHI4T Cabbuutine wrekies demerment
Pages 1 9ol%
12. High level stability
CERTIFICATE OF CALIBRATION
SLM Dasplay | SLM Disploy Devinted Acceptance Cartifieiin M iCOREI8ET Pagn © o I Pages
Frequency ud imitial ot final Value Lirmits
Weighting (dB) (48} (a8 (4B} i) Towts T ol s e s g S
At 1370 1370 04 3 s TEANSA e e e
ey oo e cura s o s
CORDITION A5 RECENVED Used ftem - Tk
The reparsed uneertaingy s besedd on e standard eerainty multiplied by covemge ficior § < 2 CHERMMR AERSTRN Ari S ooy USTECRA Y i Mt T iirmfrte gk o Frmily of e
L Mangeha, g smupeend (s pecogeied  the  nalional
ar uny value following providing = hivel of of BA anghok 136Y stansberybicnd 1o cealifgrion af the miemationn!
el uts (U Hirdegh the MTMT [Mimtionnt
RECLIGED BATE 15 Sen 2004 Metrbogy iirste o Thnband) s Crvhiionte
End of Callbration Certficate MEASUSEMENT DATE 27 sep3ma umter: AW
= L DATE <70 S 2034 A A
e pugsietant cstsinty of mesisr et o baard
ENVEOAMENTAL CONDTIONS. Jn the oo ancermont st by =
i e . B e v
TapAy = uf oupranmetyly 9%, [he dandand soeemany
cioutbonid o sk e o 0 xcnatance Witk e Gl
Atmcaphrc Frussiis e

‘Famintion of mensrement data - Gukde e
expesion af ety i M

CALMBATION CONDITHIN:

Precautitioning 1 24 hours o amisioes conituns,

235 Cand 49D WAK

NOTED: W ekl

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

Phraek $a, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

e
Lot

CALBURDY 3119

Certificate No.: CP20240287EA
Operation No.: CP2024070250

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier)
ID No.: UAE.EFM.041/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

Phrakhanong, Bangkok 10260
Received Date: 25 July 2024
Calibrated Date: 2 -5 August 2024
Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

‘bj with the prior wiitten approval of the Electrical and Electronics Institute, Foundation for Industrial Develagmént
enenslumuny P o6 teniTBAIYR
F-CAL-004 Ed.1
A)
- ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
=Y FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
e
Certificate No.. ~ CP20240287EA Certificate No.: CP20240287EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LXT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier) (dB)
Serial No.: 0007309 (Meter), 345239 (Microphone), 077644 (Preamplifier) 30.5
ID No.: UAE.EFM.041/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50+15)% Frequency Measured value
Pressure: (101.3 + 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 295
IEC 61672-3:2013. C-weighting 29.5
Condition of this result of calibration Z-weighting 35.5
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Abitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025 Frequency ___Deviation from various Frequency Weighting Response Curve _
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
0)[6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024 (Hz) (dB) (dB) (dB) (d8)
5)|Pressure humidity and CL1-P240023 24 March 2025 125 04 0.3 04 £10
Temperature Transmitter PrusoL £3950483 CD20240142EA 12 June 2025 1000 01 ol 01 07
- - 3000 16 16 16 15,25
6)[Pressure humidity and PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7|performance Audio Analyzer UBS03B | Mysesiooos | Coo02a0035E8 13 February 2025 Weighting network response with relative to 1 kfz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 -0.1
Reference standards instrument for Electrical function 250 0.0 0.0 -0.1
- National Institute of Metrology (Thailand) 500 0.0 0.0 -0.1
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0
2000 0.0 0.0 -0.1
= 4000 0.0 0.0 -0.1
Function : 1. Indication at the calibration check frequency 8000 -0.1 -0.1 0.0
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1
Acoustic Signal (dB) (dB) (dB) (dB)
' '
wenenslumuRy enanslumugy
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP2024028TEA

Calibration Report
Function : 5. Frequency and time weighting at 1 kHz

Certificate No.:

CP20240287EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
Cweighting 94.0 00 +0.2 89.0 89.0 0.0 =038
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.9 -0.1 +1.0;-1.5
0.25 109.8 -0.2 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.1 0.1 +1.0;-1.5
94.0 94.0 0.0 +0.8 0.25 101.0 0.0 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1240 1240 0.0 208 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
130.0 130.0 0.0 308 half cycle 1364 1360 04 1.0
139.0 139.0 0.0 +0.8 Negative
140.0 130.0 0.0 108 half cycle 1364 1360 04 1.0
' '
enanslumungy enanslumun
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:

CP20240287EA

Calibration Report

Function : 10. Overload indication
— Measured value (dB) = Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

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

Time Period to
Apply Signal
(min)

Reference SPL

(dB)

Record SPL at
Conclusion of Time
Period (dB)

Deviated value

¢

Acceptance limits

dB) (dB)

5

139.0

139.0

0.0 +0.1

Uncertainty of measurement

Uncertainty

Maximum-permitted uncertainty

Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency’ 0.30 Not applicable
2) Seli-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to AkHZ)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
[8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.

2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.

4. The coverage fact

or k =2.00

- - End of Report - -

Page 6 of 6

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

tenaslumunu

F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

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

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240288EA
CP2024070251

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier)
0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier)
UAE.EFM.044/2566

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
5 - 6 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

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

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240288EA
Calibration Report

Certificate No.: CP20240288EA
Calibration Report
Function : 2. Self-generated Noise

Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier) (dB)
Serial No.: 0007312 (Meter), 345818 (Microphone), 077647 (Preamplifier) 285
ID No.: UAE.EFM.044/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +15) % Frequency Measured value
Pressure: (101.3 + 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 28.4
IEC 61672-3:2013. C-weighting 28.3
Condition of this result of calibration Z-weighting 34.1
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)|Arbitrary Function Generator AFG2021 €010063 CK20240048EA 23 June 2025 Fre Deviation from various Frequency Weighting Response Curve
quency — o —— e
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
3)[6.5 Digit precision muttimeter BBa6A 9610014 | _ CB20230200EA 15 November 2024 (1';? %‘2’ <g?’ <g?) (dlBg
5)[Pressure humidity and CL1-P240023 24 March 2025 - - - =
Temperature Trai\sm\tter PusoL £3950483 CD20240142EA 12 June 2025 1000 00 00 00 0.7
k - 8000 0.9 0.9 08 415,25
6)|Pressure humidity anFj PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter €D20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer UB9038 | mysesiooos | CE20240035EB 13 February 2025 Weighting network response with relative to 1 kifz. i
CK20230072EA 13 September 2024 Frequenc Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. q Y C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB;
Reference standards instrument for Acoustic function 63 0.0 0.1 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.0 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 500 0.0 -0.1 0.0 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.0 0.0 +1.0
= 4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 0.0 0.0 +1.5; -2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: CP20240288EA Certificate No.: CP20240288EA
Calibration Report Calibration Report
Function : 5. Frequency and time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower
5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) (dB) (dB) 94.0 94.0 0.0 +0.8
C-weighting 94.0 0.0 +0.2 89.0 89.0 0.0 +0.8
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 +0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 393 0.3 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 136.0 0.0 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.7 -0.3 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-1.5
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1200 1200 0.0 108 cycle 1354 134.8 06 20
129.0 129.0 0.0 +0.8 Positive
134.0 134.0 0.0 +0.8 half cycle 1344 1340 04 10
139.0 139.0 0.0 +0.8 Negative 1344 134.0 04 £1.0
half cycle
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  CP20240288EA
Calibration Report
Function : 10. Overload indication

— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
142.4 142.3 -0.1 +1.5

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

Time Pen.od to Reference SPL Recon SPL a.t Deviated value Acceptance limits
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)
5 139.0 139.0 0.0 +0.1

Uncertainty of measurement

) Uncertainty Maximum-permitted uncertainty
Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency’ 0.30 Not applicable
7) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to AkHZ)
- Free-field sound pressure response level | 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.20 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
[8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
10) Overload indication 0.20 0.25
11) High-Level Stability 0.10 0.10

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

- - End of Report - -

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

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240289EA
Operation No.: CP2024070252

Certificate of Calibration

Equipment: Sound Level Meter

Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLxT1 (Preamplifier)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier)
ID No.: UAE.EFM.042/2566

Customer: United Analyst and Engineering Consultant Co.,Ltd.
Address: 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak

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

Calibrated by: Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

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

‘hj with the prior witten approval of the Electrical and Electronics Institute, Foundation for Industrial Develogmant,
tenanslumunu P 107 onsTtHAIUAN
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ELECTRICAL AND ELECTRONICS INSTITUTE ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: ~ CP20240289EA Certificate No.: CP20240289EA
Calibration Report Calibration Report
Function : 2. Self-generated Noise
Equipment: Sound Level Meter 2.1 Microphone Installed
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier) Measured value
Model/Type: LxT1 (Meter), 377802 (Microphone), PRMLXT1 (Preamplifier) (dB)
Serial No.: 0007310 (Meter), 345240 (Microphone), 077645 (Preamplifier) 30.3
ID No.: UAE.EFM.042/2566
Ambient Temperature: (23+2)°C 2.2 Microphone replaced by the electrical input signal device
Relative Humidity: (50 +15)% Frequency Measured value
Pressure: (101.3 + 1.5) kPa Weighting (dB)
Method of Calibration :- A-weighting 30.1
IEC 61672-3:2013. C-weighting 30.0
i i Z-weighting 35.7
1. Reference standards instrument :-
Instrument Model Serial No, Cert. No, Due Date Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024 Meter free-field acoustic response at a level of 84 dB.
2)[Arbitrary Function Generator AFG2021 010063 CK20240048EA 23 June 2025 Frequency __ Deviation from vari_OUﬁ Frequency Weishtins_ Response Curve _
3)|Programmable Attenuator PAS 2755 EF-0040-23 1 October 2024 C-Weighting A-Weighting Z-Weighting Acceptance limits
3)[6.5 Digit precision multimeter B8a6A 9610014 | CB20230200EA 15 November 2024 (12? (32) (g‘:) ‘g? (“133
5)[Pressure humidity and CL1-P240023 24 March 2025 - - - =
) Temperature Traﬁsmwtter Frusor 13950483 CD20240142EA 12 June 2025 1000 02 02 02 07
- - 8000 0.2 0.1 0.1 415,25
6)|Pressure humidity and PTU301 13950484 CL1-P240030 11 April 2025
Temperature Transmitter CD20240143EA 12 June 2025 Function : 4. Electrical signal tests of frequency weightings
7)|Performance Audio Analyzer U898 | mysesiooos | CE20240035EB 13 February 2025 Weighting network response with relative to 1 kifz.
CK20230072EA 13 September 2024 Frequency Deviation from various Frequency Weighting Response Curve
2. This result of calibration was found accurate as shown on date and place of calibration only. C-Weighting A-Weighting Z-Weighting Acceptance limits
3. This certification is traceable to the international system of unit maintained at :- (Hz) (dB) (dB) (dB) (dB)
Reference standards instrument for Acoustic function 63 -0.1 0.1 0.0 +1.0
- National Institute of Metrology (Thailand) 125 0.0 0.0 0.0 +1.0
Reference standards instrument for Electrical function 250 0.0 0.0 0.0 +1.0
- National Institute of Metrology (Thailand) 500 0.0 0.0 0.0 +1.0
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119 1000 0.0 0.0 0.0 +0.7
2000 0.0 0.1 0.0 +1.0
4000 0.0 0.0 0.0 +1.0
Function : 1. Indication at the calibration check frequency 8000 -0.1 0.0 0.0 +1.5;-2.5
Reference Measured value Deviation Acceptance limits 16000 0.0 0.0 -0.1 +2.5; -16.0
Acoustic Signal (dB) (dB) (dB) (dB)
' '
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240289EA

Calibration Report

Function : 5. Frequency and time weighting at 1 kHz

Certificate No.: ~ CP20240289EA

Calibration Report

7.2 Level Linearity on the reference level range, Lower

5.1 Frequency weighting at 1 kHz Anticipated Measured value Deviated value Acceptance limits
Frequency Measured value Deviated value Acceptance limits Value (dB) (dB) (dB) (dB)
Weighting (dB) 94.0 93.0 0.0 308
Cweighting 94.0 00 +0.2 89.0 89.0 0.0 =038
A-weighting 94.0 0.0 +0.2 84.0 84.0 0.0 +0.8
Z-weighting 94.0 0.0 +0.2 79.0 79.0 0.0 +0.8
74.0 74.0 0.0 +0.8
5.2 Time weighting at 1 kHz 69.0 69.0 0.0 +0.8
Time Measured value Deviated value Acceptance limits 64.0 64.0 0.0 +0.8
Weighting (dB) (dB) (dB) 59.0 59.0 0.0 0.8
Fast 94.0 0.0 +0.1 54.0 54.0 0.0 +0.8
Slow 94.0 0.0 +0.1 49.0 49.0 0.0 +0.8
LAeq 94.0 0.0 +0.1 44.0 44.1 0.1 +0.8
39.0 39.4 0.4 +0.8
Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. Function : 8. Tone burst response
Time Period to Reference Record SPL at Deviated value Acceptance limits Time Tone burst Measured Deviated Acceptance limits
Apply Signal SPL Conclusion of Time Weighting duration, Tb (ms) value (dB) value (dB) (dB)
(min) (dB) Period (dB) (dB) (dB) 200 135.9 -0.1 +0.5
30 94.0 94.0 0.0 +0.1 Fast 2 118.8 -0.2 +1.0;-1.5
0.25 109.8 -0.2 +1.0;-3.0
Function : 7. Level Linearity on the reference level range Slow 200 129.5 -0.1 +0.5
7.1 Level Linearity on the reference level range, Upper 2 109.9 -0.1 +1.0;-3.0
Anticipated Measured value Deviated value Acceptance limits 200 130.0 0.0 +0.5
Value (dB) (dB) (dB) (dB) LAE 2 110.0 0.0 +1.0;-1.5
94.0 94.0 0.0 +0.8 0.25 100.9 -0.1 +1.0;-3.0
99.0 99.0 0.0 +0.8
104.0 104.0 0.0 +0.8 Function : 9. Peak C sound level
109.0 109.0 0.0 +0.8 Number of cycles Anticipated Measured value Deviated value Acceptance limits
114.0 114.0 0.0 +0.8 in test signal Value (dB) (dB) (dB) (dB)
119.0 119.0 0.0 +0.8 Complete
1240 1240 0.0 208 oycle 1354 1348 06 20
129.0 129.0 0.0 +0.8 Positive
1340 1340 0.0 08 half cycle 134 1360 04 10
139.0 139.0 0.0 +0.8 Negative
130.0 130.0 0.0 108 half cycle 1364 1360 04 10
141.0 141.0 0.0 +0.8
' '
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Certificate No.: ~ CP20240289EA

Calibration Report

Function : 10. Overload indication

— Measured value (dB) — Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
144.3 144.2 -0.1 +1.5

Function : 11. High-Level Stability

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

Time Period to Record SPL at

Apply Signal Reference SPL

(min) (dB) Period (dB)

Conclusion of Time

Deviated value

¢

Acceptance limits

dB) (dB)

5 139.0 139.0

0.0 +0.1

Uncertainty of measurement

Uncertainty

Maximum-permitted uncertainty

Function of measurement
(dB) (dB)
1) Indication at the calibration check frequency’ 0.30 Not applicable
7) Self-generated Noise 0.10 Not applicable
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to 4kHz)
- Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
4) Electrical signal tests of frequency weightings 0.0 0.20
5) Frequency and time weighting at 1 kHz 0.20 0.20
6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
8) Tone burst response 0.20 0.30
9) Peak C sound level 0.20 0.35
[10) Overload indication 0.20 0.25
[11) High-Level Stability 0.10 0.10

Remarks:
a sound calibrator.
2. The acceptance limit is for the deviated value.
3. Acceptance limits was IEC61672-3:2013 Class 1.
4. The coverage factor k = 2.00

- - End of Report - -

Page 6 of 6

1. Indication at the calibration check frequency can not measured because customer does not provide
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TEL. 0-2717-3000 FAX. 0-2719-9484

Certificate of Testing

Equipment : DO Meter
Manufacturer : Horiba

Model : LAQUA-DO210
Serial No. : HE1D0010

ID No. :

Received Date :

UAE.EFM.208/2564(EFM.DO.10/64)
17 September 2024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Cert.No.: 24TW200
Page.: 1 of 2

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Test Date : 18 September 2024
Reference : 2409-0633WSC-1
Submitted by :

Phrakhanong, Bangkok 10260
Laboratory Condition : Temperature (25+5 ) °C

Humidity
Test Procedure :

(50+20)%
In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by :

Approved by :

Walalak Sirithean

" Approved Signatory

() Unnopphol Harachai
() Ponpan Paipim
(/) Saithip Meangmai

Issue Date :

18 September 2024
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Cert.No.: 24TW200
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards

laboratory of Industrial Calibration Center, T iation (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1. Burette = 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: 9K1B0023

Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.18 8.19 0.0055

This report was certified only for the instrument we tested.lt is allowable to use for study
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced

other in full, without written approval of the laboratory

-o0o-
'
tenanslumun
Equipment : DO Meter with Sensor Cert. No.: 24LM150
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2409-0633WSC-2
Procedure Used :-
Calibration were using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum i T (IPRT ) into Te Bath.

The temperature scale used was based on ITS-90.

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

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This i was with sensor, S/N.: 9K1B0023

Calibrati i uuc* N Coverage
Point Depth Temperature Reading Error Uncertain Factor
(C) (mm ) (C) (C) (C) (£C) k
25.0 80 25.002 25.0 -0.002 0.16 2.00
30.0 80 30.003 30.0 -0.003 0.16 2.00
35.0 80 35.004 35.0 -0.004 0.16 2.00

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 %.

-o00o-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Hlac-MRA

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 4

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 o e
TEL0-2717-3000-29 FAX 0-2719-0484 CALBmATION 1003

Certificate of Calibration G o

age.: 1 of 2

Equipment : DO Meter with Sensor

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D0010

ID No. : UAE.EFM.208/2564(EFM.DO.10/64)

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

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

Location : TPA On Site Calibration Laboratory
Received Order : 17 September 2024

Calibrated Date : 18 September 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage : (220+£22)V

Calibrated by : Warakorn Lerngagtrakul

Vs

Approved Signatory

Approved by :

() Ponpan Paipim
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 21 September 2024

The arefora probability of app: 5%

Thes cortificats may not be reproduced other thars in full, except with the prioe written
Approval of the heed of Carporate Sendces 3 Equipment Cailbration and Testng Servicas
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CERTIFICATE OF CALIBRATION

Castomer United Anshvut and Engincering Consuliwnt Co,, Lid,
51 Sol Udpmsuk 41, Sukbumvig hak, Phrakhan

Adldress Hamphok | |

Deseriy I Equipment [ le meder

Manufacturer Apes Inatrument

Model Number X(¢-572-¥

Serial Numlsr (LIRS

1D amtrul Nu UAEEFM, 12072562

Envirsnment Comditiom Temperature q
Humidity (50 2 15) % RH

Cul It 72024

Issue Date ownTan4

ure Lised

Mr. Siya Sangnil

Technical Manger

tenanslueauny




Centificale No. - EJ4-0H051
e

METHOD 5 CONSOLE CALIBRATION
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S-POINT METRIC I

Catitiratum Conditinn

Mewr Cinsche Information
Cousnle Muded |
v

Stel Temp w3 | K

XCETIY Date | Thoo | 0%iTzaze |

i - | Calibration

SERITIES | s press | TED. | e B
5516 | mmtly || K a8 |
| | Premure H | | ik L |
Calibration 14101 Consalo Leak Chrek | PASS
Meter Goinomn | Jo e il

Hun Time Metering Cinsole Calitration Moter
T onme | Vo | S0 O [T Vo | vt | i
Elapsed L] Initinl Final Initind | Fimal | Initiol Final Initial | Final
[ (Pa) (Ve Vit (e} (e} 1 (Vwi} (Vwf) (i) (%)
min, | mm 0| m! ! o e | om m 'C o
1228 | o 1430461 | 1431400 33 33 2IR0298 | T2004402 27 27
1234 | et | unaan | A | & 22904407 | 22018516 w |
o8 | a0 | AT [ laviamn [ | w7
2600 ANLRNN | 1432024 | 32 12047544 _' 51 n
wn | az L i
wp | w | w | THLIMAIE _. b1 ES
WAy | o | tasiem T X | 2 0
gy | o 1452888 u 13053704 | 2MLGIEIN Zl._
| wiw | sy | ; T a4 | 23063960 st | 28
T ! = 1 i o .

Mk elt

EES

Centificate M. © EX4-070051
Pase dofé
[ N o o
_gl:"l’;';”““": X872V | ._“‘L i_Timc | owerzezs | "I":"“" : Sl Temp E 293 | 3 |
:-mq'u.‘i;.brllﬂ | v ﬁ::‘::"“:f:m ]-aumnm::.g | [surren | 760 | mm I_m.
Pt | wasx | (B | e Jwete | [0 e | |
2:.::::".' | WA 106 i,:l::,",’_fm:m 1o |_ | _C'nnml:LnlEhch! rASS

Meter Gaumman vy Flowrate

1alo —
(UL IR

= |0 ronds,
E == Cemrroma Y
= = Adan Ablow ¥
£ . Min Allow ¥
- A1 o0 009 v

aRn .

11980
LR
RIRE s aoin nars LR s oo L

Tierwmde Stundardized & Cormected {m'imin)

| N Coml |
&

Certlfcale Mo, E24-070031
Page -3off

METHOD 5 CONSOLE CALIBRATION
NG REFERENCE WET GAS METER W-NK-1.5-B-Z !

S4T425

S-POINT METRIC UNIT
Culibratum Cunditbons Factrs @ nawersions
Console Madel —— " s | 2w (. | s
Nomber | OOV | |Due [T | WOWNR | pyy | |SWTewp | M3 | K|
Comsole Serind | Calibration B -
1004013 | __'E‘_'S&‘“ No | .fl_lll Press ! 768 | mm Hg
SK25FX [ergaikise S5 | mmby | | K | 450
| Number |~ 77 ) | Prewure I ! | i SR B8
DGM Serial Calibration | | AT
\'_u_m her | IO | Meter Gamms LM | | Consnle Leak Check | PASS
Cllihraeth
Stendnriized Data Dy Gas Meter
Flowrate

_ Dry Gus Meger | Calibration Moter | Snd & Corr | 021 Virrtation

(st | (Vo) | LW (Chwatya) [&Hg) LAaHg)

whmin | om' | mmis | | e i A

{[ET 3T | o LM L o1y 45K

ikt | 137 | (N uui it

| e | dklas Tt s (T
e | AT gt | i I i ki
s GO | LMK (I

[ ST¥ | Wbl

[0 (T 4b. A% |
TR | 45350 [
IR R I A5 080
WITh | LS L L L {
“0ate | e oA | DR i e
WS | Y Averaps
Nute:  For Calibration Fuctor Y, the futio of the readieg of the calibeation mefer o 1he dry pas meler, aceeptatr

tolerance of indiyidunl values from the syeage |s =002
For 22Hy, oeifice pressure differentinl that equases 1o 075 cim (0.0212 w7 min) s standand |
pressure, pocepenhle wionmes of individual values from e avemage 1 §

inchen {3, 1imm

EES

Cortificuie No. - E2-00081
Page 1 5ul6

v | Date | Time | 09872024 ""‘:"‘”
E‘""”lﬁ'""' TS f!:{?'r::'rﬂg | s | Te0 | —
h.mhg":""" sKaskx | preakna e | moily || K | wawo | '
m:"l:’:‘"‘ (4 1 :I::H:.:::m Lo | | Camsote Lok Cnaek | PASS

Meter Pressure vs Flowrate

(]
15

(] a0

nns g

]

wong

1 s

(]
0,000 2R 2100 G001 000 | 0 610

M Oifice AH gmm HI0)

Limenle Serial L3



i Alrgas Spocialty Gases
EES Airgas e

mAr Liguide oy Plumsterdeille, T4 a4
g e

Centifjeate No. © E24-0T021

AR CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD
THERMOCOUPLES SYSTEM CALIBRATION Cuslamer ALFSJQU'DE (THAILAND)
L350 =
Parl Numaoer ECSMIBTE15A0014 Reference Number  180-402772205-1
Cylinger Numbar  EBD62121 Cylinder Volume:  144.0 TF
| 1 Laboratory: 124 = Plurnstaadvilie - P& Cylinder Pressurs: 2018 PSIG
Date | Time | | POVP Mumbsr: A12023 \ate Dilot 880
L et | Culibirution Reference No, | SERZ4Y Gas Code CO.GOZ MO NOX, 502, 8ALN Cerfification Date  Jul 0, 2023
MM Model Number | Referen ermoneler DIGICON M1 _—

1 =+ | | I I " i N paripmmed . AT 2 n1 EFA
DCM Surial Numbes | DOOO4106 | Sorial Number | 183160105 | P scirpr ey oiwmins Al i il it ”"?\_;,;m;‘ syt
Meter Bos Model Number | JENCOTSSKE | | apmhirsd ety e : b e ez e

' B S o T O v 00 i 14 1 i pmter
Meter Bos Serinl Number I 19THD |
S o : ANALYTICAL RESULTS
Camponent Requostad Actusl Protocol  Tatal Rofative Assay
P — e s e T B
7 060 FEd To0A e o] T 5% ST Traceatis TRZT 200, (P
Comale Vhermocouple Simulstor NITRIC OXDE 0.0 PEM 10027PM o 1. 9% MEST Tracesbin OE7ERE ORAGDEY
SAFUR DICKIOE 100.0 PPM 1000 FPM &1 01 4% MIET Traceabin OO, TR
Channel and —Memter s Chiin] Tespperature Restiag (0] : | CARHON MCSOXIDE 9000 FPM Y852 M G 0.3 AT Traceabin [
text paint =0 | W0 ] LEX N RN ] | 260,00 | STL0 | 4420 | SRL0 | NlGO | CARBON DIEHINE 5000% TaE N &1 - 175 NIST Trnoantis TN
B T B PARY B T t ¢ t t WITROGER ainrcn
Stock 10| 0 | s | 2560 | 370 | 4750 | 5840 | 8080 e e
"~ 3= AT BT — | E—— | CALIBRATION STANDARDS
ik A e )
I il o cilulll . Type Lot D Cylindnr Na Concantration Uneartaimty Expiration Daty
| Phibe 2640 | 394 | %4 s ioazoeaon Ceroaa U555 PPM NITRIC CRDENITROGEN, wi- B “Jun 08, 2031
1 Fill 6.4 KLY 1 T PREM CErimm APE1E4048 100,16 FPM NITRIC CRIDEMITROGEN - A% Fub 28, 2025
| ik mtier i | 4 | ] =T AEEMISE COrSE 98,52 PRM NITRIC DXEEMITROGEN ~LA% Apt 25, 2031
Oven LEH] 4.0 PRM 13405 D 3EED 15.01 PPM NITROGEN DKIKIDERIR o 1.8% Fuh 17, 2023
| ¥ T T T T G 153400303002 EBBI0m? 5083 POM NTROGEN DO DENITROGEN 18% Sep 29, 2028
| Euir 39,8 NTRM emra HALIOJGD 9760 PR SULFUR DIOXIDEMITROGEN LY Naw 01, 2027
ine] el QCT45WT 243.47 PPN CARBON MONCXIDEMITROGEN 0% Diwe 000, 2028
NTRM 130806-03 411730 13366 % CARBON DIOXIDENTROGEN Wiy 14, 2028
Tha SHM. KNTRM, PR ar ACM £ 10 (h CEMAES: sl 11 o by 1 #rd ot of o
Tuletanece Range ANALYTICAL EQUIPMENT
Stack = 150%  Absolute Meter + A InstrismentMakeMode) Anatytical Prineiple Last Multipoint Calibration
Frube 24 ¥l o] Hecotet 1550 £ TIR, AUPRIIEAS D02 B X 15,2081
Fibter £ MR SIEMEME ULTRAMATSE N1-DB-ARD MOIR hr 14, 2009
Mot 550 FTIR AUPZO0245 NO TR A 292071
et 1550 FTIR ALUPEIOME HOZ TR i 16, 2021
Nicolat {550 FTIR ALP21 0245 503 AL 08, 2023
\ U
oy [
Approvad for Release Pagutolt
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TECIIROLAY PROMOTION ASSCCIATION ITHAILA M- TAPAMN
LIMMHRATE SERS TS 5 11 PSRBT L AL R AREE
S EATTAY SEAKH RLIAD D11,
T

WET.HLETEn
Law ARATEn VI

Cart Mo Z4CHAN
Page: Toil

Certificate of Calibration

Equlpmant ; [H Biarr

Manulaclurar @ Henba

Moxdal LADMA-PHETD

Sevtal Mo, © HASMGO4T

ID Me. UIAE EF b.OM2GEY EF W, pH 0RE3)

Caonditlon As-Raceived: Usad Hem

Recelved Date Q Agril 20

Calibratian Date : vz Aprl 2325

Reforence ! 2404-0037WSE-E

Subumitted by ; Hpited Ariyst aned Eng eeering Consulber: Co.,Ltd.

3 5oi Ldkemsuk 41, Sukbwinl Road.
Bangehak, Phrklenong, Bangkak 10260

Ambignt Ternparalure ! (25t L}
Relative Humidity - 150t 1) &
Calibeation Procedurs ; In - howse method
- CE-CHS by direst measuromonl with 0O vollage
slandard aad dircst measureTHE with
oerbfies rafaranca material (CRM]
= GP-CHE by companson wilh lernperature slandad

aberd by ! Weiakom Lemgagteakul
Qe
Approved by ; i
Approved Signetary

[} Pembppa Tarrewskul
|3 Unnopehal Harachai
[\/j Sathp heangmai

|asue Date : 6 Aprll 2024

Ioe Uncerrdoties are for @ conildeme: probubility of apgroximately 4575

I 17 I gt e b peen

St o Teali: e

A ODBZ140

Corthe:  24CHS0

__ Page.: TG
Callbration Raguls
Funetion : pH Mesaurement
Parioeriitg thres butters standard corvs by wsineg buffar nominal pH (474710
wnlt Undar Slandard pH Aetusl pH | Actual mi¢ Unearalnty of | Cowarage
Catibration BauMer Sclution Rearting Reading  |pH Measuremant lactor
my) 1) *
PH Elesirade: 4.008 4.0 176 Lo ] peii]
SN - 6.86E f.99 -3.4 0039 200
5006 Tt 96 o 209
B.997 1502 1738 [HO0SE 20
Functlon : Temperature MeanUremant
1"} Without adjustment
Tris i WA ‘with T Probe:
- Madel . =
- Benal Mo - =
oemens en of probe
= Largts . 103 mm.
- Caametber | 16 _mln.
- lnmersion Depdh © a0 mm,
Calibration Shandard ouc Error Uncerminty of | Coverage
Poknl Temperature Reading mbaILrement facier
e ["C} "G [ (L *
En 25.002 200 -0.o0z oI5 2.ao0
e v 30002 a0.a -0.00Z 013 200
B0 35003 L] -2.003 0% =.00

Rarnarh - 'JUCT = Ui Undar Calibralicn
The fapored uncedainty of measunement was based o @ slandaid uncetarty Mmuiipiad by 3 cweago
[acier &, prowiding a leved of ecnidence of agproxmataly $6 3.

-ala-

Qa.ylﬂla

a1209884

CerlNo.:  24CHACO

Fage.: 2uofd
Comditicn of Ihis callbaatlon rasukt
1. Raferances Standard 1 strunvak
Instrumam Serlat No. IDNe.  Cerl Mo, Dae Dhais
1) Cepcummnl Prooess Cakbvako” 54050049 130RCH1G 2EEZADZ 27 Aug El4
2} Ret. Stardard Thammomater ABEI0E4 110RCA4 2900 28 Wiy 2024

This cartficanon is traceabls o tho [nermalicnal Syalem of Unil msetesad throughe-
- Trrhnology Prometen sssosiallan (Fhailand-Jagan]
2 Carlifed Roforance Malerials : The measuement rezulls @ reseatia [o 51 Irmgh CPS chen Lid.,
ANSI-A5C Netpaal dccredilminn Boad, Aoceditad Ho. AR-1B3

Bufter SoUlLn Manutaciurar Lot Ho, Exp. dale
oH 4 00g SPA chm H010F 27 Mow 2026
H E.BBE CPRA chem o] 02 Now 2024
=H 9 aar CPA, chem 0108 42 Mow 2024

3. This cerlificata 15 valid oniy lo the acm calibraled on dals ard place of calibrabon.

Calibratian Results
Function : my Measurement
Porforming standard ¢urve by Bocumant Frocess Callbrator at pH (4747, 10)

Harninal Slandard Uncertainty of Covarage
Actual Reading
Unit Undar Valug Vaollage Maasurament Tacior
Calibrati Inpul
Alibration P CemY b 5
gH my my pH
PH Malar 4 17745 R | ait [ 200
ST RAGMCCA T Tl 0.0 [ ] T 38 200
Toa 000 oo T Lo} aog
1000 A77.A8 17T 4 1o0.01 O30 200

Subly

a 1209483

DQE Services Co., Lid.

- anghin 35, Ladpras-w

in R, Ladpeno, Ladprac, Han

PAE services *

o+ (1112 36 2054, Email © dogservheesi

Cammance tam

CERTIFICATE OF CALIBRATION

Certificate No. :  SP25-001 Page 1of5

Customer :  United Analyst and Engineering Consuhant Co. Lid, (Head Office)

Address: 3 Soi Udomsuk 41, Sukh it Road, Bang Phrakh Bangkok 10260

Lacation of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophoiometer

Manufacturer 1 Hitachi

Model : 0

Serial No.:  21E22-00%

ID Na.: UAEWAT.05L2564
Received Date: 3 January 2025
Calibration Date : 3 January 2025

Issue Date : 8 January 2025

Condition Instrument :  Good

o L
Calibrated by : l",' L4 e Approved by :
{ Mr.Tanmwur Rirtidach §
Technical Manager Quality Manager

The callboasion result is applie e ghorves calibented e sl was flsend e o caily

et sl o fhe anit of measmement reeflized ot the conesges

The messorement capability of the Isbontory urs 13 waceahiliey o recagniand raticast s ding

'
saional standoeds Jiboratory.. Tais cortificate may not be reproduced other them in full excapt with the prior writepQrars vﬂﬂm e b ol
a5l Ol

AT 01 W11




DQE Services Co. Lid.
DQE Services S0 Ladomo-Wanghin 53, Ladpreo-Wanghin Rd., Ladpran, Ladprac, Bungkok 10230

Flane | +6 {012 538 2054, Emnil - dgesersicesmfomemailoom ascnand ou

REPORT OF CALIBRATION
Certilleate No. :  SP25-001 Page 2of§
Environment Condition :  Ambicnt Temperature 25+ 5 e
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Certificate Mo, Do dote
Absobanes Standard aet 25760 115663 25 October 2025
Absohimes Standard set 25757 115638 25 October 2023
Wavelengih Standard set 23806 115657 15 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability ; This certi od is ble o the | | System of Unit maintained ot National -

Institute of Stondards and Technology (NIST) through Starma Sci

tific Limited

Spectral Band Width of UUC ¢ L5 nm.

Scan Speed of UUC: 200 nmimin

Scan Interval of UUC: 0.1 nm

Resolution of UUC : Ph i (L Abs.

Wavelength 0.1 nm

Lanms‘himuqu

FM-T0842 BT 11172021

DOE Services Co. Lad.

DOE Services CoLLid
DQE Services 7S Lsdso Wasghis 55, Latprao- Wanghin R Ladprao, Laudproo, Bangkek 11230
Pherne : +66 (012 518 2054, Email - dyeservicesinfo@ymail som e
REPORT OF CALIBRATION
Certificate No. : 5P25-001 Page 3ol 5
Calibration Results : Withour adjustment
Photometrie Accuracy :
Wavchength CRMs Values UUC Reading Carvection Uneertainty Coverage Tuctor
(o} {Abs) {Abs) {Abg) (Abs) &
00000 (L0600 (006 00028 200
. 0.5780 0578 D.0000 0.0031 200
10484 045 (10034 0025 2.6
21876 2.192 00044 Q0075 2.00
(L0000 (000 0.0000 0.0028 2.00
W 0.5595 0560 00005 0034 200
1.0239 1.023 0009 00035 200
21230 2,125 -0,00240 00079 2.00
(100K 0000 D.0000 0.0028 i)
dié 0.5230 0.521 0.0020 OO0 200
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1.977 =0L0017 0.0070 200
(1.0000 00060 0.0000 (28 200
s 0.5181 0518 (L0001 L0031 200
Lo0a2 0.998 0.0022 L0033 .00
1.9973 1,993 00043 (hiW054 .00
L0000 0000 (L0000 (L0028 2.00
0.5517 0.552 Rk (10030 .00
= 10803 1.079 L0013 00030 2.00
20373 2.032 (L0053 00079 200
00000 0000 00000 00028 2,00
.. 0.5591 0.55% .00 L0031 2.00
10518 1.050 L0018 (L0030 2.00
1.5274 1.923 (L0044 (0679 v 200
TONAT?

FMTIR02 W 17113021

DQE Services 32 Sai Ladprac-Wanghin 55, Ladpeao-Wanghin R, Ladpran, Ladprso, Banghok 10230
Phooe - 466 (1)2 538 2054, Email : dgeservicesinfoigmail.com s
REPORT OF CALIBRATION
Certificate No. ; 5P25-001 Page 40f5
Photometric Accuracy :
Wavelength | CRMs Values | UUC Reading Carrection Uncertainty Cavernge Tactor
o, ) (Abs) {Abs) {Ahs) {Abs) A
535 (L0000 0.0k LI 0.0050 2.00
0.7469 0,744 (L0029 L0057 200
o (.0000 0000 (L0000 0.0050 200
? (L8674 0.863 (L0044 0054 .00
N 00000 0,000 (L0000 0.0050 200
0.2919 (1250 0019 (L0051 200
i (L0000 0.000 LGN (L0050 200
.6430 0640 00030 00055 2.00
'
LenansluAmuA

M- R 1020210

DOE Services Co Lk
w s 32 Sol Ladprac-Wanghin 55, Ladpras-Wanghin Rd., Ladproo, Ladprun, Bangkok 10230
ervices
Phing | <z (02 536 2034, Proail | daeservicesinfoi@gmail com i e
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page Sof3
Wavelength Acenracy :

CRMs Values U Reading Carrecthon Uneertainty Coverage factor
(mm.) {nm.} (mm.) (nm.) k
W72 1.1 62 018 200
27945 I (A5 018 .00
28781 873 51 (A .00
334.06 3338 .26 [N E ] 200
36093 605 .33 g 2,00
418.59 4182 0.39 LA ]
44594 5.5 44 LA 200
433 .66 4534 .26 nig 200
A60.02 4508 o2 0.8 .00
53659 5366 -0, nig 2.00
63708 6317 028 LRES 2.00
43138 4311 0.28 LTS 200
47250 4723 0.0 oag 200
51347 5134 0.o7 0.8 200
1888 5289 <002 0.8 2100
57307 5733 013 018 2.4KK
38335 585,10 nzs 0.20 204
GEL.40 6845 10 018 2A%¥
T40.72 410 -0.28 0.20 2400
T48.55 488 .25 018 200
&07.03 8073 437 013 2.00
87028 8706 032 013 2.00

Remaric ;- 1JUC = st Lieder Calinmtion

NiA = Wit Akl

The sesilt exgansied uscenaimy of ncssirement L mcertaingy

wiich firr

- End of Certificate - !
End of Certificat Laﬂa']i‘lumuﬂu

FRATOR-I2 ROL 1/ 12031



TECHNOLOEY PROMOTION ASSOCIATHIM (THAILAND-IAPAN]
GIAPORNTE SERVIGES 3 EQLAPMENT GALIBRATRIM AMD TESTING SERYICES
B304 FALTANAKRHN ROBL S0 18, SUANLUBNG. SUBNLGHG BANGEOK 10250
TR {-717-3000-29 P 0-3719.245d

CertNo.: 240HT723
Page: zeld
Caondlfion of thiz calibratian resull
CetMa:  BACHTZA 1. Referance Sterdard Instrumart
Certificate of Calibration e 1t Instrument SarlWa, (BNo CortNo.  DusDaip
1) Deeoment Procass Callbratar S40A0049  130RC116  23EZE0E 27 Aug 2024
) Rsf. Standard Trarmomatar £062084  110RCodd 231904 2B July 2024
Equlpment £H Matar
Manufacturer © Herisa - This Certfication © racaable to 51 Throught Tacknelagy Promotion Association Mhaland - Japan)
Waodal ! LAUUA-FHZA0 2. Cerifigd Rafaranca Malarials Thia MasRURamEnt reglts arg racaalo o &1 ihough £RA ciem Lid.
Sgral Mo, : HADMINR AW51-ASC Matical Avcredlistion Board, Accredited No AR-1835
IO Ha. UAE.EFM.COAESEIEFI.pH OGS Buffer Solution Lot No. Exp, duiw
Canditlon As-Recalved: lsed Jtem pH 4008 CEA cham ATORG 25 &ge 2028
FReeentyad Crata A June 204 pH E.996 CP& chem FPOB52 26 Apr 2025
Calibeation Date - 19 Jure 2024 pH 8.997 GP& cham 70853 25 Apr 2025
Raferance : 2aCE-0570WSC 4 The cenificate I vald anty bo the dam calibeated on date and plaos of calibration,
Submitted by : Unitad Aralyat ard Engiresnng Cons stant So. Ltd.
3 Sl Uidomsuk 41, SUkhmit Foad, Cadbration Resully
Bangchak, Preakhenong. Sangkok 10050 Functton : mY Maasurement
Parfgrming standard curve by Document Process Caubrator st pH (&.THT 100
Amidanl Temperature ; 15t 28] "C
Relative Humidity ; 3¢ x 18 %
Cakibration Procedurs ; In - house method Mominal Standard Actual Reading Ungarminty of Coverage
- CP-CHS by direct meas,ramant wilh DT vallags Unit Linder Walue Wahage Maasurement facter
standare and direct measuemem wih C Inpot
ceriifiad refaranzs matarial {GRM} o P e oH {emif} *
- GB-GHA by cameaason wits kempesiug slandard H Matar 4o 17748 7T T Basa 200
. SN, HAGMC4E .00 060 02 7co nose 2.00
Calibrated by - Warakorn Lerngagerakul e = be P 053 I
Cﬂﬁw 1040 AT7 4B AT 1007 DOER o1
Approved by : - [

[ ¥ Unnepphol Haracai
{ 1Ponpan Paigim
) Saittp Weangma

Iszue Date -

The intina mre for a

Approwed Sagnatory

20 June 2024

9%

of

Thes corlilmatt fvy ne b cp-0csd Gl Tam 0,8, Gucapd ik Frg prcr waicn

Apgetnal ol 1% haark nl e Sanices 3:

ne Tl Lok on and Tesiry Seevicm.

TECHNOLOBY PROMOTIDN ASSOCIATION {THAILANMD-JAPAK)

GORPORATE SEAVICES 3 EQUIPMENT (AL IBRATSON AND TEBTING SEAVICES

5304 PRTTANAKARN ROAD SOF 18, SLANLUWNG, SUANLUANE SANGKOE | 7250
TEL.I-2M7-3000-29 FAX 0-E719- 14984

CertMo.;  zalHT23
Page.; 2of 3
Calibration Resulls
Fumctlen ; pH Measurement CortNo.:  Z40HTIS
Performing three butfers standard curve by using baffer nominal pH {(4,747.10) Cer"ﬂcale of ca"brat Ion Pogm:  tofd
unit Under Stavdard pH Aciual pH | Actual my | Uncertsinty of | Covarage
Calibrtion Buttar Solublon Reading Reading |pH Measuremenl Factar Equlpment © pH Matar
(v i L Manufactueas : Herlbe
pH Elactrode #.008 461 1751 00073 L] Wodel : LA PHETE
SiM QEAnd? i G 966 7.2 ar 10,0055 200 Sorial No. : nad1
6.986 TH ar 0.0043 Z.00
1D Mg, 1JAE EFM DEOV2564{EFM. pH.02764)
suar ‘ool -172.2 Q.0oag 20
Conditlon As-Racelved: Lised tem
Funetion @ Tenparslurs Measursmes
{*1 Withoul adjugient Racalvad Bals ! 18 June 2024
This egui Wwas with Tamp Proka: Calvatlon Qate ; 16 June 2024
- Muidel @ DESZ-10D Ralarance & 4DE-CSTOWEC-2
+ Genal ho. o ‘QBEAD0Z1 Submidttad by - Linitod Analysl acd Engiering Consullanl o, L.
Curnenzon of probe 3 Soi Udomsuk 41, Sukbumi Road,
- Length © ) mm. Bangchak. Phakhancng, Sanghok 10260
- Diamatar : 16 . Arnbisrl Tamparaturs ! 425 £ 25 T
. Immersion Cepth - B0 mm. Ralative Hursldlly @ (50 & 15)%
Calbeation Procedurs © 10 - heuse method
Callpratlan Standard et Uncensinly of | Covarsge - CP-CHS by diract maasuramenit wen DG vohage
I Tariparature Raadl Error maasuremant taclar Stan:iand and) dfSEMESsurBnd Wit
Foint i "9 eetifled reference matens (CRM)
ey i€l LA L] 12e) 4 « CP-GHE by comperson with temperana stancam
60 . 250 . a13 20 GaMbrated by - Wiarakom Lomgagtrakul
0 oM ang 0 rH 243 2 g‘f
- o413 " -
35.0 35,004 35.0 0.0 200 Approved by - e
Rama - 1UC® = Unid Undar Sehoratcn

Tra raported unceainy of messurmnend was based an 3 slardand uncartaing multiplled by a covermne

aclor k, peeadnia & level of confidence of appeoximatdy 85 ¥

-oBa-

[ 3 Unnopidel Haraemal
[ 1 Pongan Pagen
(1 Sadhlp Maangne
183 Oxie :

Apptovad Sianasery

20 June 2024

e ang Iof w

probiebility of 5%

This, cartfican m3y aod e argeucec olhar ar in 1.4, avz=pl At e Erioe aillen
Appiowa: cf Ihe head ol Copurale Servives 5 ° Cauiprwan Coibews on wd Tesiig Senaces.




CartNo.: 24CHT2S CartMo.:  24CHTIS
Page.. Fod s Paga.: sotd
Condlen of this collbratlon resul LCalibratlon Resuls

1. Raferance Slandad Insbiurmerd Functien : pH Measurement

Instrument Serlal Ne, IDHa,  Cert. Mo, Due Date Parforming thrae buflers standard curve by using barffar nomiral pH (4. THT.10}
1] Depumen Process Galibedr 54030040 1RORCTIR  2HEZRND 2T Aag 2024
2) Ref. Slandard Thermametar ASEI0EL TIORCOME 231908 2B July 2024 unit Under Siandard pH Adual pH | Achual mi | Uncetalnty of | Coverags
Callbratlon Butfar Solution Reading Reading |pH Mcoaturemant faclor
- This Cmrificaticn is hacaabie W S| Thiought Technokegy Fremotion Sseocation [Thatand - Japan) [} 18} k
2. Carlified Relsrence Malanals . Thes rimsasuranvanl el & iecsaabla i %1 hough CRA cem Lid., pH Eiectroca A.008 40 e n.eas z0s
AHBIAST National oredtaban Beard, Assted Ke, AR-1635 o CBAATOOT S988 b Z8 ol i
£.066 T.00 3 e .00
Butter Solution Lot o, Ezp, daly .07 100 -1T0E 0.009z 200
pH 4HE PR gham aFoes| 25 Apr 2025 Function : Tamperatare Measurement
pH €.6E6 CPh cham ATORE 25 hpe 2025 1} Without adjusiment
oH 9.0a7 CPA chem ATORSA 25 Apr 2025 This N o with P Prabe:
A, Thi$ cesifics is walld only o the demn calibraced on deta end place of celibration, - Mooek © 24821000
- Garial Mo QA0
Gallbratbon_Results Cmanson o probe
Funetion : itk Hassdrement - Length - 105 .
Ferforming standard curve by Document Process Calibrior al pH [4.7)(7.10p - Dlameter Tmm_
- Immession Dapih © at mm.
Meminal Standard Actual Reading Uncertalnty ot | Cowveraga ———=
Linil Uncer Vndug Waltage Mustututranl factor Calibration Standard [ Uncertainly of | Covdrang
Input {emv ) W Point Temperature Readiivg Berar measuremant tactar
2 i) L L &3 e ey |tk &) K
pH Meter 4.00 177.43 1774 am 2.055 200
S/M.: HANEQD1 (AT 0.4 a1 7ok 2068 200 250 265.004 250 ) n1E 2
T oo . 7o 2058 20 300 a0z 00 .00z Dz am
1000 AT A8 e -1t72 1001 05 20 359 35.002 350 D002 013 200

Remark - LUCT = Unlt Under Calloranon

The reporied uncerteanty of measurement wes based or 3 slandand unzeraint mullipling by A coverage
factar &, prowsing a leval of confidance of approwmalaly 95 %
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TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-MEA
CORPORATE SERYICES 3 S0UIPMENT CALIBRATHIN AND TESTING SERVICES
53404 FATIARARARN HOMD 501 18, SUANLUANG, SUANLLANG BARGKIK 10251

TEL 0.277-3000-20 FAX.D-2798-B4B4

MEC. R iR

k3

e
| (]
o
Cortificate of Calibration Certlo.: :GHSST
Fagse.: 1ed5
Equipment : pH Mstar
Marufaciurar Heriba
Mo : LAGLIA-PHZIG
Barlal No. : HAGANNTS
IC Mo ; UAE E~M.COMISE3(EF M g D065
Cond|tion Ax-Recaivad: Used Item
Reteivad Dats - 24 Dacember 2004
Calibraticn Date ; 28 Ouuérnber 2054
Refarences DEOETTREC-2
Subymitted by - U Analyst and Engineering Sonsuanl Co.. Ld.

3 G Udemauk 41, Sukhomat Road,
Bangchak, Phrakhaneng Bangsok 10260

Armbisnl Tamperaturg - (25 £ 2A) ‘T
Relatve Humidity (50 £ 15; %
Calibeation Procedurs In - Fouss medhed

« CP-CHS by direct measyremerd with DS vallaga
standsed and ded measuremerd vt

cemfifid raliedeance metanal (GRM]

- CPCHA by comgerrison wilh bemperature sEndand

Callbralad By ; Wawkinn Lemngagirakul

Sadbp

Approved Sgnatary

Approved by ©

{ ] Fomttuppa Tamassakul
i ) Porpan Paipm
i) Fallbip Meargames

Izsuw Durte & 27 Decernber 2024

The Uncartallies st for 1 of app BE%

4 GG iy 00 B FeEroduLc pEr 1han T ful. wmenl it 1B pUgr T an
Agval cFihm hese ol Comuats Saiers 30 Equ gment Cabraten and fesmy Seracii




CartHo.:  24CH15A7 Cenl.No,. 290H15#T

Faga: 20t3 Page.  dof3
Conditlon of this callbrailon resat [E1F] -3
1 Relemnce Sandard sl il n : pH Measurement
Insiurmgnt Sarfal Mo,  IDNb. Cark Mo, Diug Datn Parforming throe buffars srdard curve by ualig BuMer naminal pH i, THT,10]
1)0acument Frocess Celbraes 540530048 1BRCIE  REZTSE Z5 Ay 2025
2)Ref. Staniderd Thermoretsr 40B2054  11ORCO44 24737 T Juby 2025 Lnat Uncler Handard pH Aclugl pH | Actusd my | Unesrteinty of | Coverags
Callbvalion Burtter Solution Reading | Reading |pH Instor
» “hes Carificiton is weeeabie 10 51 Thioughl Techaogy Pmmoban Asscomizn [Thaizie - bapan) v ™ W
2. Carified Maafss e feszllE G a0l in 1 ihreuph Hach Lenge GrofH L., pH Fieriroda 4.008 4. 1772 0078 200
Da.sce Akkmdt mungssielle, Avorediled Mo D-RM- 51830400 it - ¥.00n T 22 0 032 200
“The measuramanl resUbs am Iaceasle o S Frough CFA char L . T aai T EEd aa0ss 200
ANGHESE Mallonsl Actredriahon Board, Aocrediies No. AR-1835 JzL0 0.0 1708 2.00%5 a0
Buktar Solutlan Manufasiurer Lot Ho, Exp. dale Fungllen ; Tamperalurn Messurernent
FH d.0HA GFA sham 1004209 27 Lo MG §° 1 Without adprahmant
TN Haeh Lenge GmbH Go3As 08 July 2026 This way with Tamp Froe;
H M0 CPA Ghem 103N 27 Ses 2028 - Modal -
- Setial Mo. @
3 This cardinatn i walid saly o the Hem callrated on date and placs of clibealien. Cimanaan of praba
Lallbration Resuhs - Langih - Wz .
Flencdion : mY Measerament - Digaryatar . 1 mm
Pedarming standard curve by Documert Process Caibrator at pi (4,747,100 « Immersivn Deplh 100 mm
Mominal | Stenderd Actual Readi Uncavtamty ol Coverage Calferaton Enandam 11, g Emor Uncertsinty of | Coverage
Unit Under Value | Yoltage =ading Meaauramarnt factar Paint Temperature Reading mezsurarmani Taclor
Input i) 1 iy [ (L] k
Lem¥ ) ¥
pH iy my pH
pr Matar 4.00 17748 wra +m 0.058 2.00 15.0 15 0034 150 <0033 013 200
SN, HADADDOS 7an o0 0.1 7.00 0.053 200 g 300 20 -0.001 LRk 200
7.00 [ a4 700 .05 200 45.0 £5.002 455 -0 [H? LAk 2
1000 T 44 -177.2 12,01 0.053 200 Remark - UUIC® = Unfl Under Calibratin

The reporied uearanty of measurmnenl was baged o1 3 standar unceraindy rmibgled by 6 covamga
Farter &, poiding o bvel of corfisanss of Apprvimately 95 %,

-ade-
TEGHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TEETING BERVICES
53444 PATTANAKARN ROAD SO0 13, SUANLUANG, SUANLLIANG BANGKDK 10250 WBC. T T tTIE
TEL 0-2017-3000-25 FAX.D-2710-0484
Equipment : Electronic Balance Cort.No.: 24nnzaz
Condlition As-Received :  Used llam Page: Zaf 3

Reference : 24050186001
Procedurs used -

Calbration were conductad using in-housa calibration procedurs CP-DB0 based on UKAS LAB 14
aceording to dimcl measuremant matnod against standard weight.

Certificate of Calibration

Condition of t of calil on
1. Refarance standard instrumants:-
nts Modsl Serlal No. 1D No. Test report No. Dus dats
Edquipment : Bireis Buiense 1) Slardard Weight Sal (E2) 15884 24053 TORCOOT MBLOD13-24 25 Jan 2026
2 This certificats is valid only to the item calibeated on date and place of caiibration
Manufacturer Maltler Taleds 3. This resuit of calibration was made on requested al e point specified by customar,
4. Thia cerificate js not cerfified for any commarcial transaction,
adet ; ABSO4-SEACT &. This cerifization is traceabls to the Intemational System of Unit.
Result of calibration () Without Adjustment | * } After Adjustment by Intemal Calbrabion
Sarial No. ; 1129361010 Range capacity 0 pg w I g Resolution 0,000 (]
Bafore Adjustment ©
1D Mo+ LIAE. WAS. Do2iess2 Balance Moasurement  Coverage
Applied Wel; Reading Correction Unseriainty Factor
Submitted by | United Analyst and Engineering Consultant Co, Lid. ta) ta} fa) (£mg) (k)
3 Sci Udomsuk 41, Sukhumsit Rload, 100 Ye.oon 0000 g 20
Bangchik, - Phrakhanong, 200 200,0008 -0,0006 030 z
Bangkok 10280 After Adjustment
1. Batermination of the standard deviation of weighing maching {n=10}
Appliad Waight Standard Deviation
Location : Balance Room {108
) (a) of Reading ()
100 Q00C
Recuived ordar ; 11 May 2024 200 gmun;
Calibration Date : 11 May 2024 2
Amblent Temperatire : 15"C a0’
Redative Humidity : 30 % to 80 %
Calibrated by : kit Ruttaragrapachai
\ﬂCLid—l
Approved by : gu
Approved Signatory

{ ) Pangan Paipim
() Suwit imjai
(| Kunchit Prompret

Iesue Date @ 15 May 2024
The are fora ol app: 5%
This ertficase may nal be |&mm other Than o Tul, mecept wil the poar wiitlén

Approva of the head of Corparate Soices 3 : Equpment Cabbration and Testng Serdces.

wenanslaimunu wenanslairunu



Eguipment : Elecironic Balance CertNo.: 24MhZa2
Condition As-Received :  Used liam Page: 3 of 3
Reference : 2405-01660C-1

Result of calibration
2 Effact of off centar laading

A mass of 100 g was placed to varous poaition on the par
The welghing machine reading erer obtained & gven n the table

Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position § aff-cantar and cantral loading

ta) (9) (9) (g) (g) ta)
00004 -0.0004 =0,0003 00003 -0.0004 0.0001
3. Departure from nominal value
Balance Mezsurement Coveraga
Applied Weight Reading Correction Uncertainty Factor
(a) (g} la) {ma} (k)
Uninad 0.0000 0.0000 045 213
oo 0.0100 0.0000 015 213
0.05 0.0500 0.0000 0.15 213
o1 01000 30000 Q.15 213
o5 0.5000 0.0000 045 213
1 1.0000 0.0000 015 243
n 10.0000 10,0000 0.15 211
50 49,9898 =0.0001 oIT 2,08
100 99.9899 =0.0001 018 208
150 145.0088 +0,0002 028 2
200 182.8830 +0,0010 0,30 2

The reported uncertainty of measuremant was based on a standard uncertainty multiplied by & coverage
factor k. providing & level of confidence of approximately B5 %

olo-
.
tenanslupaugy
Equipment : Hot Air Oven Cert, No.; 24ThS580
Condition As-Recelved :  Lised ltem Page: 2of3
Reference : 2404-00040C-3
Procedura Used :-
Ceitration wara using dura GP-OTOZ based on TLAS G-20 according to direct
messwrament method with Deta which with Detector | RTD |
and Thermocoupia Type T.
The temparature scale used was based on TS50
Conditien of this result of calibration
1. Refarence standard instrument:-
Instrumant Sarlal Mo, Cart. Mo, Traceable Dus Date
1) Data Acquisition MYSTO13711 23LM115 TPA 11 Jul 2024

2 This carificate & valld only to the @am calbrated on date and place of calibration.
3. This cerification |s fraceabla to the International Systam of Linit.

Remark ; TPA : Technoiogy Promotion Association | Thalland - Japan )
Rasult of Calibration ;- i * ) Without Adjustment

Function of UUC* Tamperatura Source
Frash air satting : Closs Environment during calibsation
Finishad
26
5 4B
| Suppty [ Vel ) 221 220
Ref. Std. D No.: @
" [ Paint
(12010 180 )
Position : [104)"C
°c
1 Z1-1BTC-01 | 22-18RTO-21
2 211ETC02 | 1aRTD-22
a 21-16TC-03
4 21-1BTC-04
Probe Detaile : Di ion of . 2HETCS
as 50 em D= 050 m 8 | AvisTion| AERTILDS
b= 50 om W= 080 m il ZIABTCAY | WBRTL-RIT.
e= 50 om = 075 m 8 21-167
.30 m* Giref) | 21-187C-09

Lanm':‘lﬁmugu
2120873

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN)

CORPHRATE SERVICES 3: EQUIPMENT CALIMRATION AND TESTING SERVICES
1L ANG BANIKE

WECTELTEIE

M- FAK, U3 19400 CALHRATION 95

S PATTAMAKARS ROAD S0 17, SUANLUANC, 511
TEL

Cert, Mot 24TMS588

Certificate of Calibration PR
Equipment : Hot Al Ovan
Manufacturer : Mammert
Maodel : UF 85
Sarlal No. ; B21Z.0411
1D Na. UAE WAD 0052558
Submitted by : United Analyst and Engineesing Consultent Co. Lid,

3 Soi Udomauk 41, Sukbumvit Fosd,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Recoived Order : o April 2024
Calibration Date : 01 - 02 April 2024
Ambient Tempaeatire © (2610} °C
Relative Humidity - (50£30)%
Callbrated by : Krisda Males

Approved by © A
Apgroved Signatory
[ ) Pangan Paipim

(o) Surwlt Imjai

[ ) Kunchil Promprat

Issue Date : 5 April 2024

The U inties are for i ¥ itity of approximtely Y55

R s——

ol af Corparate Sarvice

l.anm's‘l:imrgu
A 006506

Equipment : Hot Air Qyan Cart. No.; 24ThS8E8
Condition As-Recelved : Uesd Ham Paga: 20of3
Reference : 2404-00040C-3
Result of Callbratl [*} Without Adrstment
Function of UUC* Temgperature Source
Fresh air setting Closs
Calibration | UUC* uuc* Overall
Faint Satfing stability Factor
(=3 (Cy el (£°C} ("G ['e) k
104.0 1040 | 1040 0.032 047 0.84 2
1200 120.0 | 1200 012 o072 13 2
1B0.0 180.0 180.0 013 12 1.5 2
{°C)
Point Position
LG ) 1 2 3 4 5 B . 8 9 fref.) (£°C )
104.0 [ 104,464 | 100.847 | 104.226) 104.232 ] 104,106 103.891| 104.275( 104 127 | 104.013 042
1200 [120.486] 120.089 | 120.635) 120.506] 119.531| 119,644 120,364 120.144 | 120158 11
1800 [180.574 ] 179.7&0| 180285 180.870] 179.584| 179.780| 160.287 | 179.961 | 179.802 11

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

Temperature stability : One-hall of ihe grestest maxmum difference of measured temperature at any one sensor,
Temperature uniformity : Tha maximum difference of massured temperatures st By sansors and the measured
temperaiure at the reference location which are observed o (he ssne time of &1 a8 close an cbservation time &s
pessible o d ine the paitam ar wilhin the chamber under sleady-state conditions.
Overall Variation : The Difference of the max and minimum
UUC* :© Unit Under Calibration

Mot : The reported uncerainty of measuresment was included stability and excluded uniformity .

The reported uncartainly of measurement was basad on & standand uncartainty multipied by a coverage
factor k, providing & level of confidence of approximataly 95 %,

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
334/4 PATTANAKARN ROAD SO 1§, SUANLUARG, SUANLUANG BANGEUK 10250
TEL. (27173000 FAX. IF710-0454

Cert.No.: 25TwW29
Page.: 1 aof 2

Certificate of Testing

Eguipment : OO Meter

Manufacturer ; ¥sl

Model : 5100

Sarial No. : 118 101863

ID No. : UAE WA 004/2554

Received Date 14 Fabruary 2025

Test Date : 17 February 2025

Refarence : 2E02-04730SC-1

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

3 Sol Udomauk 41, Sukhumyit Road, Bangchak,
Phrakhanong, Bangkok 10260

Laboratory Condition : Temperatura {25+ 5)°C
Humidity — (50220)%
Test Procedurs : In - bouse method : CP-CHS
by Comparison Tachnigus with Azide h Mehod
Teated by © ‘Walalak Sirithean
Approvad by @ Sﬂ.ﬂ‘f)
Apgeeved Signatory
{ ) Chekril Waswwanjus
{ ) Ponpan Paipim
() Saithip Meangmal
lesue Date : 18 Fabruary 2025
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Cert.No.: 25TW25
Page.: 2of 2

ition of this result of eali

tion

1. Reference Standard Instraments ©
This certification is Iraceable to the International System of Unkt through the refersnce standards

of Industrial T: ion Center, Ti (Thailand-Jagan),
Instruments SerlalNo. 10 No. Certificate Mo, Due Date
1. Burette . 130BU1D 23CG1172 22 Mar 2025
2. Balance 14233821 110RCOOY 24MM131 04 July 2025
2. Standard Material -
Material Manufacturer Lot Mo, Assay
Sodium Thicsulfate 5-Hydrate AR KEMALIS 2203162447 20.6%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.:  24F 100202
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
imgiL) (maiL) (maiL)
B.22 522 0.0055

This report was cerlified only for the instrument we tested. |t is sliowable fo use for sfudy
Fntend Yo use for adverfising and refierral purposs la prohibited. This report may not be reproduced
other in full, withow written approval of the laboratory

enanslumugu

FOS5 Sewth East Asla

3388 Sirinrat Buliding, 25th — 26Th Flooe, Unit Neo. 3388/50,
Fxma IV Raoad, Klangton , Klongtosy, Bangkok, Thailand 10110

FOSS

Customer Service Report I Report No.: l 12875
=1 iy 5, 2024 | Uiz
Job No.; 5334 Addruss: prom
[ irstrumens: | Erh Syefilislec [ Sarial; | liolr3a s
| Travel Ta Customer (Hrs) | 1 Labiour (Hrs| | Travel From Custamer [Hrs)
b 250 ] ] | 0a. 20 - | O 5 LA 15
Firish . %40 4. 20 2 [ b &
lab Typa
icatian Special Standard
Distributor Courtesy ValL Trstallation Trainirg
Tigital Service P& Dmbaarding ke n Hase
Irtarnal Warranty Repair [ >
Inwestigate Sales Support Famaty Health Chack Wisit
[ Smarticare | | SmarcarePra | | fosscare | ¥ ]
PMA Type | | ! | | ] |
| Smartcars Advance | | Fommrerro | T wa 1 |
Datalls of Work / Tast
—
= Wil Cleds . F
& Mo (gl L al
F M0 daens Je
— Choeng PN _KiT x4 et —ak
~ Fmckim ChelF - J
= Diltine Foml = i
= Allealt Fanl_ = BT WL Y Deer
F] [uee MAA o pdule |
+ Mepan 7 Dradm =
Rl = = [ ET——— I =
Felow & LA Follm e
Instrument Ready for Use 1 oK = 1 Toat OK” |
Part No: Batch aty
L eicotal Dh. o0 Lol | PA Rl E[eMer T Ogiillafe T
1 confirm this report is scourate and complete.
signed FOSS | /4 ) "-4/5,,’—’ signed Customer | fate a0
Name | Y Nareit | Name 1
[ Email: [ T Customer Contact: | 1

Hemat tenarsiumua
b




FOSS South East Asla
3388 Sirinrat Bulkding, Z5th — 25th Floar, Unit No. 3388/50,
Rama IV Road, Klorgtan , Klongtoay, Bargkok, Thadand 10110

FOSS

FOSS South East Asia

FOSS

Customer Service Report
o] 14 Pebpuney 2025
[ 111337
e WAL

1 Aeddress: | B Al
[ serar ] “jrgaost

Customer Service Report l Report No.: | 13319 J
I Dite: i = 27 g9625 [ Customer: I |IhE
[ooeme: ] 1675 [ e | Bevaleok
[instrument: ] k19oa [ Serial: | 91390528
Trarvel To Customes (Hrs) Lahoor
: o | . = |
HER el -
loh Typa
Application Special
Digaributor . Courtesy Visit Instaliation
Digital Service . PhAA Onbaarding Cuote
Internal ' Warranty Regair
imvestigate Sales sugpart Homote
Smartcare | | 1
FMA Type 1 1
| smartcare Advance | | |
Diatalls of Work [ Test
= -
+lsyal (T
~ o leak —%
_ Ve dhpveadd Gn hadder W g Jed dele —¥at oh
Ay - :
L Woapont  Namder (107, Fashe  Jeadch  RHOW RN Yie ok
i
F by Pe1 kA4 ¥ { 5 — o
F Pl CLews ®
— ey W FOFF | Ledey puby ~ <ol
~  Afel] Y gl e
— Shenw ! |
— Covolongdv . L
Instrument for Use. 1 oK ] | Not K™ |
Part No: Bateh oty
100 BARES T € - 552 | Foog 6 kT Frim Helhy Mvabete/Jlep 1
{ooB%51] T 0 ]| Hec] b eleiuit S isemt pd 7
16630 111 W0 2001 [ e Lggakend T2 BE 7
] iz report s atcurate and complete
Signed FOSS Signed Customer ontan
Name | Nama |
Email: |

“Remark:

| customer Contact.: [ '
TOTTe Iimﬂlﬂﬂﬂ

Certificate of Calibration
Certificate No.: 250422-1-BLO02-25
Code No.: BLOD2-25
Page: 10of3

Customer Name: United Analydt and Engineering Cansultant Co, Ltd,

Address: % Saj Uclom suk 81, Sukbumvit g, Bang Chak, Phar kKhanans, Bangkak 10260

Equipment; Electronic Balance

Manufacturer: Mettler Toledo

Model: ABZOA-S/FACT

Serlal Ne.: 1128361010

Asset Mo. : WAS. 00242552

Building : P Floor: 1 Room ¢ 107

Received Date: April 22, 2025

Date of Callbation Apwil 23, 2025

Calibration Conditions:  Temperature 8% o 2345
Hurmidiiy 548 % o 685 %
Pressure 756,46 mmHe to 7582 mmHe

Calibrated by: Sakkarin Srirahang

Approved by: Suwit Chetnok Signature: a&b(}

Issued Date: Apeil 25, 2025

Note : 1

2) This Cartificate s

The Linzertaint

ies ane fior a canfidence probabify of approvirrately 95%

3) This Cortificate is issued In accomdance with tne conditions of accredtation gran

Scheme which nas asse:

srandands and to e

d cnly to tha item callbrated en date and placa of calibration.

oy the Thal Labo

Acoreditstion

s traceabillty to recognized nationsl

| standsrdds laboratory, This certificate

Traval Ta Customar (Hrs|] Labeaar {Hrs)
sae [ 0Tmo T .
peizisy s kel oo er] o
Joh Type ——
Agj an Special Standards
Distribuiter Coairtasy VIRt Installation | Tanm— ———
Digital Service A Onboarding CQuote T mbouse 1 T 7
internal Warranty Regalr 1A -
Investigate Sales Suppart Remole Health Check Visit
| Smarcare | | Smartcare Pro__ | [ Fosscare | we— |
PMA Type | | | | | | |
| Smartcare Advance | | FosscarePra | | T 1
Details of Work / Test
3P0 leTOE 1o
= Jeal  Ledore g
—Clenning  WrWoo Bk M0 Tegaig
= fvihing FlerTt ydey
—egt fitekia
- Dihten €U -L0
— Dfetiatium & vl 160 - 170 P
—fliell B0 -BG AL
=l gugy
Instrument Resdy far Use | o8 [ > 1 Nat DK I
Part Batch Descrigtion ary_|
Lbnpuigio [ I ) Pu Wb leggoec bgeo SpM 0 |
| condirm this repart is accurate and complete:
- - [
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Certificate No: 250422-1-BL002-25
Code Mo BLOD2-25

Page: Zof 3
Equipmant:  Elactmnic Batan Manufactures: or Taledo
Model:  anz04 Feadabiity: 00001 4
Serial Not 1129363010 0 hao. LIAE WAS 002,
M, Capacity: 2705
Calibration Diate: g 23, 3025
Condition As-Receivad: ¥ Conditian

Candition of Equipment
Cerdditlon of This Result of Callbration:
L. Calibration Method:

Thi Instrurment vas calibrated by method LAECR.CAL B06

ABAS. Lat 18 - 2022
2. Aeference Standrads:

Aeference Standard:

Sarlal Mo, Callbrated By Cestificate Mo, Tracenbity Due Date
Stancard Vg Clses E2 [WLY ATARI0012 T 500832 Meter-Toleon 21
Starchred Wt Chass FIICIMLY AR 24-01 3640 Masta Toiwm MFed
Instrument Sarlal Mo, Calibrated By Certificate Mo, Traceability Duz Date
Thermma-Hygro- Barc Meter MHE3870 AKARAET SUCCESS s Gl 21:How.E
Tremng-HyguBar Mt HE-S8EED ARAHAET TEA ™ b2

3, This certication (s traceabie to 5 Unit
4. This cert¥ication was certified anly for the Indtrument we calibeated
4. This result of callbration wae found accurate 25 show on dte and place of cxbbration only.
8. Through the reference standard Inbomatary of AMARC 25-009359 Callbration 0152
Callbraton Hesult:
1. Repeatability af Readig:
Neminal Value () |
[ e |

Stardard Deviation of Aeading (3
0000045

2 Eeomnbiic o oif-centar ioading
Amass af 100 g was placed and maoved Toovarious pesition on pan

The Balance resding chstainec |y ghoer i the tails

miay nat be repraduces other than in full excest wit

e priar wntten approval of the United Aralyst and Engneoring

Consultant Ca, Ltd. {LIAE
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uAE United Analyst and Engineering Consultant Co,, Ltd.

3 5o Udomauk 41, Suklvumvit Rodd, Bengchak, Phrakhanong, Sanghok 10860
y TelDEFAY 2820 Fax O 2763 IE00 wwwaizeconiulfant com i1 udeguaLLOnGulta

Certificate No.: 250422-1-BL002-25

Code Mo.: BLOOZ-25

Faga: 3 of 3
Equipment: Electronic Batgnce Manufacturer:  Mettler Toledo
Model: AREI-SFACT Readability: 0000 g
Serial No.: 1129361010 1D Moy LIAE WAS.002/2552
Nax. Capacity: 20¢
Calibration Date: Apell 23, 225
Calibraton Result: (Cantinued)
Calibraton fange: 0-200g
Callbraton Adiustment: Internal Calibration
3. Eror of indication from nominal or nass value:
Naminat Valua Faferance Yalue Incication Camection Uncertsnty Coverage Factar
2 @ () i (£ ms) a
Unkad Qan0000a Q0000 00000 010 205
o1 Q0100025 20099 o006 010 208
ook Q0500056 a0500 u.0000 010 zos
o Q1000012 00888 000 0] 205
a5 05000333 05000 1000 010 b
1 10000105 10000 L0000 210 208
10 10.00010 10,0000 oo o 204
0 40000074 A00000 000 214 200
) 50000056 30,0000 00001 013 )
B B0.000107 BO.0000 0001 016 200
100 100000108 458559 n.o0az .17 i
120 12000015 11555 00003 2t 200
150 150000165 145.5558 00003 .24 200
160 160000175 e 00005 .26 200
200 200000188 1995798 00004 0.30 a0
4, Effect of Tare test:
Tare Lozd Test Load Indication Cormection
g g} ® tgl
0000043 155984 a0t
40000076 35,5990 Q0002
100 0000066 559997 20003
B0.00M07 Ta.9999 00002
100.000168 100.0004 00003
Bamatc
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Calibration Report

Certificate No.: 2402283-001-01

Equipment: Electronc Bakancs Mamwtacturer;  METTLER TOLFTA
Model: X52I05DU Resolution: 100001 5./ .07
‘Sarial No.: CO0S071B72 0 Woit UAEWADIZZSED

Capadity: 220 ¢

Date of Calibration: 1 s ni2s Fage2afd
Environment Condition:  ambiest Temperature: 245+ 05 'C Rel@weHumidly: @75+ 25 %
Place of Calibration: Laborgbory, UNTTED ANALYST AND ENGINEERTNG CONSULTANT CO., LTTU

Condition of Equipmant; Good Cusnsn
Condition of This Results of C: i

1. Cabbration Method KF] Method W-MADO]  In-House Mehod Based cn UKAS Lab 14 2043
2. Byfarence Standarcs:

Standard  Model  SerislMo  Calibrated By CertificateNo,  DueDate
Sienderd Wesght Qe £7 Lo e 2004 BERS5ET5T2 TS MIINA0SIE 2 Spnl 024
Instrument Model  SerialNo,  Clibrated By CertificataNo,  DueDate
Thersa-Hygre Mete Bl NFLETH H&23 Quakty Rezom QRM-0343 9 February 225

3. Thes curtificaton = traceabie: fn 51UNTT
4 “Thes curticate wis certifind ory Tor thie matraniet we Gl

5 Thes nesult of cffors00m vais finund dequrie 2 shawn o dabe and peane of callintion oy

1. Repeatability of Reading:

Homiral Vgl ( g 4 Stautard Deviation of Feadng tud
A 00000052
) 0:0000%63
100 0.000048
0 0000053

2. Off-Center Error:
Amasel 100 g was paced i moved 13 vanous pOSREN o0 pan
The balance reading cblse = is groem in the hie

L3 [Mmemurs Diferenie)

ta 3¢ 9 3i0 o FIY [} fg )
1o0.0002 100.0001 | 3005002 939094 1060001 | 00,0001 02603 &_{

FCS-112 Rievmony B Date 20-04-6%
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Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1ofd

i ic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
ID No.: UAE.WAD.012/ 2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by mesermwut prapawattipons  Approved by /.[é{

Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Labaratery

Date of Issue: 9 April 2024 for the Technical Team
The fara of 955

This Cartificate 1§ issied ity Becordance with the condibors of accreditabon granted by the Thal Labarstory Accraditation Schame
which fias Eszessed the measurement Ccepadiity of tha laborstory and its raceabilty 1o recognized natonal standards and fo the
units of measaiemant raakzed Bt (e COTESHONGNG Natonal SENdArds aboratory. Ths cerficate may not be reproduced okher
than in full cxcopt wikh the priar written approval of the Natianal Food Institite.

F-LS-009 Revision: 01 Dase: 20-04-65

i,
'\/ SN

l'lfl Y m— ilac-wra

AuLSMsAFLUEN S aeE M rEsLE TS ,‘m\o
" Foundstion o ousial Cevelopment Netonal Food ratiute ot e
= Frod el Labovaioy Semce Cener CALIBRATICH 0081

Calibration Report

Certificate No.: 2402283-001-01

Equipment: Hedirre Balsioe Manufacturar:  METTLER TOLEDD)
Modal:  KERISII Resolution: 0.00001 g / 00003 g
‘Serial No.s COGSTIHTE 0 Mo, UAE WADLTLH263
Capacity: 220 3
Darte of Calibration: 7 sl w024 Page 3614

Calibration Resulte:  (Continued)

Calibration Range: f-80g

Calibration Adjustment: Internal Casbration

3. Departure from Nominal Value: (Range: 0 - B0 g | Resoluton: 0.00001 g )

heminal Vaue Srandard Vaue Average Reading Cormection Uncertanty Coverage Factor
Lg ) L g La [ T (4 g1 I
Uil 1000000 100000 a0 40000088 20
0.001 1.001003 000101 -0 00001 00000091 200
0055 0005003 0,005 000008 00600093 200
oot 001003 n.oinog 0.00000 00000091 200
008 04509 005000 000000 00000098 200
0.1 0100011 01600 (L 6000011 200
s C.50001€ 050001 020091 0000014 200
1 1000003 10000 -0.0o00z 0.000016 200
2z 2000023 2,00001 0.00001 0.000047 2.00
: | 000017 5 00003 0 G 0000 2.00
13 A0 DODO0E 10.00000 000001 0200026 2.00
o) 20000031 20.00003 0.00001 0200037 208
i1} 0 000030 1000007 000001 0,000052 200
£ S0 iR 5000004 200001 1000088 m
80 B0 00006 A0.0000% 0.0000 000011 m

L5012 Reymorn: 01 Date- 20-04-55
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Food ncusma Laborarary Service Certer CALIBRATION 0051 Food housmal Laboratory Servce Cartsr CALIERATICON 081
Calibration Report Calibration Certificate
Cartificata No.: 2402283-001-01 Certificate No.: 2402283-002-01
Equipment: T — i EERER A Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
S — Resohtiimi 0.0000L g 0000k & Address: 3 501 UDOMSUK 41, SUKHUMVIT ROAD,
Serisl Wo.t ORI 10 Nt UAE WAHO12/2560 Bangchack, Prakhanang, Bangkok 107260
Capacity: 220 g
Date of Calibration: 2 awi 2024 Paged o4 e 1ot 3
Calibration Results;  {Continued) .
Calibration Range: 81 -700g ¥ Balance
Calibration Adjustmant: Internal Calibration
3. Departure from Nominal Value: {Range: 81 - 200 g ; Resohtion; 0.0001 g | Manufacturer: METTLER TOLEDO
Model: XSR2050U
Hominal Value Standard Value Averege Reaging Cotrectn Uncertairty Comerage Feactor
Lovg L9 L3 ) L g | 1£ g J L3 -
Serial No.: C210685394
» 000010 $0.0000 0001 020015 .00
109 100 020106 1000000 2001 020015 20
1D No.: UAE.WAD.010/2565
19 110.00007 1100001 00000 DT 100
10 120 00003 120.0000 0.0001 00018 .00
Order No.: 2402283
= 13000010 (I 0.0001 nooais 200
140 150 S 140,000 00001 G120 200 .
o Operation No.: 2402283-002
150 15000004 1500001 00000 000020 100
160 150 000L0 1600001 00000 0.0002F 100 - "
Date of Receipt: 2 April 2024
. 170.00012 170.0001 0.0000 0.00023 200
ih 2 000025 | 100 ™ .
L L L L Date of Calibration: 2 april 2024
Calibrated by Mrierawut Prapawuttipang Approved by ﬁé’
Sciontist { Mr.Pheraphat Tuanjit
Manager, Division of Calibration Laboratory
Date af Tssue: 5 April 2024 ible for the Technical Team
Th are for a of 955
This Caificate is issued In accortance with the congitions of acoreditation granted oy the Thai Laboratory Acoreditation Schame
The regaontied UneTany of Measaamant mas based 0n 4 standan unconaingy multipliod by & cowerage factor & , prowiding & wihich has assassed tha measuremunt capability of the iabaratory and fis traceabisty to recognized retional standards and to the
vl of corfikinen of aeprosmatily 95 %, ks of reatzed af the natianel standards faboritory. This certficate may nat be réprococed othes
N than m full swcept wath the prior writter approval of the Metional Food Instituts.
-~ End -

F-CE-T04 Revision; 0] Dsbe; 20-04-65
F-CS-012 Reisiom 01 Date 20-04-65

o i
\/ & \/ £,
.
——

. .
EEAnssLSR LTS0S T sETILE TS . FRaETNEELTR L ANRE aarT UL £ 3
I USSR RN S SEERNSELS S @@\}, n I AUEEN EAR AR B NS SUETTS N
e FoLnCalcn o nokmiial Devecpmert Mators Food nseue Ll ot e i Fourcaton o Indsma Develapment Matonal Food Insinure "R MEo T e e
U0 Fomd inchusine Laboratoyy Sendce Cerrer CALIE o o iy Pand nousine Laborstory Senvics Cemie CALIBRATION 0081

Calibration Report Calibration Report

Certilicate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Decirenic fstmmce Manufscturar  METTLER TOLEDD Equipment: Electrric Egtance Manufactarer;  METTLER TOLEDG
Moded:  ®5R20E00 Resolution:  C.00001 9/ 0.0001 ¢ Model;  KERIISEY Ressbution; (G001 g/ GOKILQ
Serial i 210608539 1D Nows UAEWAD 202555 Surial No: (706539 10 Me LAE WAD 565
Capacity: 220 @ Capacity: 320 g
Date of Calibration: 7 s 2004 Page 1ol 4 Date of Calibration: 2 apnl 2024 Page 3 of 4
Environment Condition: Ao Tovperasee 245+ 05 T Helwesumdey 405 < 15 % Calibration Results;  (Continued)
Place of Calibration: Labaratnry, UNITES ANALYST AND ENGINEERING CIINSULTANT €O, LTD ibiation ¢ o-Bia
Condition of Equipment: oo Condoo ! i » g
Condi F This Results of Calibeation: Calibration Adjustment: Intermal Callbraten
1. Cateation Mathod HET Mstrod W-MADSL  In-Hose Method based on LIKS Lab 14 2018 3. Departure from Nominal Value: (Range: O - 80 g ; Resolution: 0.00001 g )
2. Rehronca Sandads;
Reference Standard ~ Model Serial Mo, Callbrated By  Certificate No.  Due Date taminsl Velue Stanea Velue uerege Seadng Comestion Uertaiy Lo iagn Factie
Stancand weight Oass 2 Imgin g BSISSETSTI T8 [ B Ak 2004 e Fiy oy e PR 3y
Serial Callbrated By Certificate No.  Due Date
Lnztrument Meded Lbia. Unigas 0000000 .00000 0.00000 .0000055 200
Thesmo Shygees Mtier 08I WELETH 01623 Quy Rebom QEH-0341 5 Ftrany 1075
3. This cersieatsan s wracasile o S UKTT 2001 001003 L0910 20001 0 0G0 2100
pr e il A 205 2005009 000590 000000 0000057 100
5. Thiz sl o caVTaTion was foand accirate s shown on date 2nd plece of caityaban anky a1 40000 001600 00000 G008 100
Calibration Results; 005 004956 205000 000000 0.000003% 100
1. Repostabity of Reading: o1 0.40004 0.10000 £.0000; 0.000011 o0
04 500036 850001 01 0000014 100
Fomin vaue | g | ‘Seandard Deviation of Resding L9y
W T 1 1m0y 100002 00002 0000016 i
a0 1000005 2 2000021 20ma1 oot o001 0
100 0 000EH8 s 5000017 500007 0oona 0000020 100
20 £.50004 1n 10 0006 1000000 00501 0000036 200
A TLae: Enor n 0000031 200000 00w03 000037 200
Amesol 100 @ wan placod and moved tn various pastion on pen.
E 30 200040 100001 000003 003050 20
The bafance raadieg oDGred is Ghven i he badie. =
= . - \ /\\ ) 50000028 50,0000 00001 0000068 o0
A /G'-_ A A ) 80,0005 B0 an0s e 20
[ “m

\a @/
N

1 2
t g ¥l¢ @ 3 19455
100 0000 | 100.0001 02001 ﬁ{ ﬁ{

F-LE-012 Revsion: 1] Date: 20-04-65 F-C5-012 Rasion: 01 Dare: 20-04-65




A,

At

AR PNSEL ALY RO s LT EL X

AuEluEN-ER=aUAUBNSa8EPASSUETNS W
eyl

Foundaten for hdusmal Development Mahonal Food nsanes
Fand Indusinal Laboratoy Servee Certer
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Calibration Report

Certificate No.: 2402283-002-01
Equipment: Electronic Batmce Manufactares:  METTLER TOLEGG
Model; XSRS Rasobution: 000001 g/ 20001 g

Sarial No.: C2IEEE3 1D Mt LIAE WAC.DIDVISES
Capacity: 220 g
Date of Calibration: @ apd 2004 Page 4 of 4
Calibration Results:  {Continued)
Calibration Range;  81-200g
Calibration Adjustment: Internal Callbration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolubion: D.0001 g )

Normanal Val Stad Vil rrags B Cameehin Uneareairmy Costrage Factar
(3] t g } (g | [ o) s g ) |
90 90.D00L0 S0.0001 10,0000 000015 00
1] 10000005 1000001 02000 1S 20
L) L1 00007 1106001 00 (IR 200
0 L3000 1200000 05001 L0017 200
10 130.00010 130.0000 00001 002019 100
0 14000014 140.0000 0.0001 0.00020 00
150 15000009 150ga0i 00000 00020 200
i 166 090111 360 0001 0000 00022 100
m 170 00012 1rnoa01 00000 000023 100
200 20000016 200 0002 0.0000 [.D20ZE 200

The reported WCEMNty Of measTement wes hased on @ standerd ncertanty muhislied oy & coverage factor &, provding &
kvl o confidence cf approdminsly 55 S

F— Y —

FES-012 Rewmeny [} Date: 20-04-65

Fourclstion for Inchsmial Devstimert Marore Food naiie it
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Calibration Report
Cartificate No.: 2502226-001-01
Equipment: Hoctroni Halance Manufacturer  METTLER TOLEOO
Model:  xSRA0S0U Resolution:  0.00001 5/ 00001 §
Sarial Noot COOTIH7E 0 No.: UAE WADCL305ED
Capacity: ig) 20
Date of Calibration;: zu parn 20 Pugs 3 4
Environment Condition:  ambam Temperaturs: 712 06 T Amshedumidt: 48 = 35 %
Place of C 208 . UNTTED AHALYST CORSULTAT G0, LT

Condition of Equipment: Gos Contion
i i ibration:
1, Calitratinn Method. WF1 Mothod W-MA-O01  In-House Method besed on: UKAS Lab 14 - 2019
2. Relerisic Sandurch:
Reference Standard  Model Serial No. Calibrated By Certificate No. Due Date

Statartl Weig Ciais 7 1mg o 003 BEIS5E75T2 Tcs MZOAI005 12 Aol 028
Thersni-Hygra Miter EOE-H1 NFLETHDL}23 Quaiky Rebom QR T 10 Februsry 2520
3. This certsicion i tracesble to SLUNIT
4 tor tre petriment
5. This remult of cablrmtion wis foured cointn i shown on date and place of Glnatos iy
Calibration Results;
1. Repeatability of Reading:
Hominal yaue ¢ g ) Stangand Deviaicn of Readng (']

L] 00005

[ 00000042

100 O EH00N

200 00006000
2. Off-Center Error;

Avassof 10D g wes placod and moved b veriols postiion on pan
The hitence meding nitingd s gresn in o %
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Calibration Certificate

Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1ol 4
Equil ic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
ID No.: UAEWAD.D12/2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025
Calibrated by " pproved by o M.
Scientist { Mr.Pheraphat Tuanjit )
Managar, Division of Calibration Labaratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team
Tha are for af A5

The Certificate is ssuad in accardance with the condians of acciediabon granted by the Tha Laboratary Accrediatian Scheme:
wiich has assessed the measurement capabiliy of the lsdoratry and it trecoabiity 1o recognized ntional stancars and o the
urits of measurament reallzed 3 the carespording ristional standards laberatory. This cortékate may net be reproduced other
than in fidl @ocapt with the prior wrtten aporoval of the Natiorsl Faod Irstituts.
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Fourdaton for row Devsiopme . Mamonal Food iremute
Fapd Fedisirial Laboratory Serece Cener

Calibration Report

Certifleate No.: 2E02226-001-01
Equipment: Bearone Balince Manufacturar:  METTLER TOLEDD
Modek: K550 Resolution:  0.02001 ¢/ 00001 g
Sarlal No.: COOTFIETE 0 o UIAE WA 01212563

Capacity; Eig) a0
Date of Calibration: 70 Harch 2025 Page3ald
Calibration Results;  (Continued)
Callbration Range: 080 o
Calibration Adjustment: Intermal Calibration
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0,00001 g1

Mominal Vakat Sandaed Visue utrage Readng Comection Uncertsinty Coveage Facior
[ g L3 { g 1 L g ) i

uniosd 0.000000 0.00000 0.00000 000083 100
0oL Aoy 0160 000500 00000037 100
0005 005002 00500 000000 000004 200
001 a010003 0100 0.00000 0.00005: 200
.08 e 005000 0.00003 L0000 200
i g.a00L1 0.10000 009011 .11 00
[53 TE000E 50000 000007 0.000014 200

1 1000003 100001 00001 0.000018 200

3 200003 200005 0nocas 0.000017 200

5 5000015 500005 DS 0000071 200

i} LB 1000005 0000 0000176 200

2 2000003 2000012 000008 00003 200
» 30000038 30 0012 000008 0.000050 200
5 50000078 50100014 000t | 00006 100
] BLOBO6T 000070 00313 000011 00
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Calibration Report

Certificate No.: 2502226-001-01
Equipment: Eoctroni Bsance Hanufscturer;  METTLER TOLEDD
Modet: XSRS Resolutions  0.00001 g} 00001

Sarlal Ne.: COMO71A72 1D No.: R WAt D125
Capacity. Big g
Date of C i 0 March 2005 Page 4 of 4
Calibration Results;  (Continued)
Calibration Range; — =50-200 g
Calibration Adjustment: [ntemal Calibration
3. Departure from Nominal Value: {Range: =80 - 200 g ; Resclution: 0.0001 g )

Kormanal Valoe Standard Ve Averege Readng Comectan Uncertaimty Coetragu Facin!
45| { g ) (g | [ L ) i

% 20.00010 50,0007 00001 00015 100
i) 1000005 2000001 02000 000018 200
10 110.00607 1100001 n:0000 000017 200
1 1000009 120 0002 0.0001 [TES 200
(£ 130.00010 1300003 0000 D015 200
140 14000013 1300002 -0.0001 D001 00
= 15000009 2500000 -0.0001 00021 200
160 160 00010 160 D002 0.0001 00022 200
1 17000017 iz000m 1.0001 000023 200
200 0000013 200 005 00001 D000E: Lm0

The reparted uscerianty of Massiromant was based 00 & Standand unceranty midtiied I & corversge Tactor | prmicing

Ievel of conidence of spproumately 95 .
o N.W
3
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Calibration Report

Certificate No.: 2502226-002-01

Equipment: Hparone Balance Mamufacturan  METTLER TOLEDD
Model: X525 Resolutions 100001 g/ 00001 g
‘Sarial No.: C210635394 10 Mo UAE WAD DHIVEES

Capacity Eig/z0g
Date of Calibration: 0 Murh 205 Foge 2ot 4
Environment Condition: ambieet Tempersture: 212 = 06 T RomecHumdl. 48 ¢ 35 %
Place of Calibration: 0 Baance Room, UNITED ANALYST AND ENGINEERING COMSULTANT CO_LTD
Condition of Equipment! Good Comdren

11l ign:

1. Cabtiation Method WFL Methed WMAD0] n-House Method based on UKAS Lab 14 ¢ 2013
1. Refemnce Stansanis:

Sandar Weight Class 2 g o 2009 ESOSEETSTE s I 1005 19 Api 205
Instrument Model Sorial No,  Calibrated By Certificate No. Buo Date
Themo-Hegm Heter a1 WFLBTH 01723 Quatity Rebom QRis-05 10 Fateiany 028
3 This certificabion iF Daceagio 10 51 UNIT
4.7 f ted onty for we coforated.
5 This resut of cablration waas iaond accersta 25 Shewn 0N e and placo of iteatan oaly,
1. Repeatability of Reading:
Nomnol vatue | g | ‘Sandard Devesion of Resding Lol

L] 6000047

b0 50000042

1 OO0

F) 0000000
2. ONf-Center Errot:
Amesol 100 g wes placed and moved bo vericus postion on pan
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Calibration Certificate
Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD.
Address: 3 Sol Udomsuk 41, Sukhumyit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1af 4
Juip Balance
Manufacturer: METTLER TOLEDD
Model: HSR2050U
Serial No.: C210685394
ID No.: UAE.WAD.D10/ 2565
Order No.: 2502226
Operation No.: 2502226-002
Date of Receipt: 19 March 2025
Date of Calibration: 20 Mareh 2025
Calibrated by Approved by b N
Scientist { Mr.Pheraphat Tuanjit )
Manager, Divisicn of Calibration Laboratory

Date of Lssue: 25 March 2025 for the Technical Team
The are for of 5%

Thes Cartificate is ssuad in accondance with the conditions of arcrediation granted by the Thai Laboratary Accreditation Stheme:
which has sceessed the maasurement cagatilty of the laboratory and its traceabiity to recogmzed natirel stardards s 1o the
urits of messurement realized & the carmspendng rebanal stancards aborstory. The terificels may rot be newoduted omher
han in full axcepk with Ee price wrtten aparve o the Nations! Foad Tretitule.

SEEES TR EIEE A0S

LB SIS E LR e E A TS s 2//:\\35
Fourciston for no_snia Dewecpment Meionsl Food natfes i NEETISLTIE 1035
Food nousingl Lsborsory Senver Cortor CALIERATION 0061

Calibration Report

Certificate No.: 2502226-002-01

Equipment: Elocrnniz Baance
Medel; ¥sH2050U Reslution:  (O0KL g /0006 g
Sertal No.: 710685354
Capacity: 823209

Date of Calibration: 20 ch 2025 Page 3ol 4

Calibration Results;  (Continued)

Calibration Range:  0-B0 g

Calibration Adj ant: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 9 )

Manufacterer  METTLER TOLIDO

10 Now: LIAE WA IY7365

Porminal Value Standard Volus Avirsge Headng Comection Ungerialey Corvirage Factol
g ] [ (g | e g3 I

Linénad 1000000 2.00000 0.00000 0000087 200
000y 0001003 SO0 0.02000 0.0000050 00
o005 o e 20051 4001 R0 00
[0 0010003 anee: 00002 000083 100
005 0049556 205001 D000 00005 100
[I8] 0100011 a1 Q0051 0000011 200
05 0.500016 050004 200000 c.000014 20

1 1000 100005 000005 LHRG 1S 200

i 2000073 200006 0 00004 L0001 200

s 5000015 500006 000005 0000020 200

10 50 D000 1000505 15003 0000025 200

m 20,0000 2000007 000003 000037 200
an 30.00003% 3000008 000005 000050 10

£l 50000075 000004 1.00005 2000068 20

0 B 000067 8000013 nops | acopt 2m




H“Hnm HANNA Hanna Instnl-ments (Thailand) Ltd. % ann

instruments  4oes M, isek R Sumsesen.
Hismyksamy, Bk 10310 Tel: 025414199 Fise: 1-3541-4198

ol Cevelopment Natona Sood -
NEC-TISLTIS 17028
‘oo incueinal Laboraroy S Lerer CALIBRATION D01

Certificate No. : HIT-2427-0542

Calibration Report Page:1of 2
CERTIFICATE OF CALIBRATION

Certificate No.: 2502226-002-01 Equipment : COD Teat Tube Heater
Equipment: Eiectrani Uslnce Manufacturer:  METTLER TOLEDD MeterModdh SIH36E00-02
Meter Mol : 2 5 i N 1 52
Model: WSRO0 esalution: 000001 g/ 0.001 g Serial No. szt
Sarfal Mo (1065384 D Mowr UAE WAD DI0/IS5E ‘Tube Heater @ 35 Vinl Capacity Resaluthon e
Capnocty: H2g/l¥g Temperature Range : {1010 16H°C Temperature of Reacthon ¢ 150°C
Date of Calibration: o e 2025 Page 4 al4 it T e A -
. {Conti ) anufacturer : N Instrumenls Made in : Rowmania
Callbration Range;  >80-200 g Condition As-Received 1 Used Product Reference : RE241152
Calibration Adjustment: [riermal Calibration Ambient Tempeorature : 2s+2% Redative Humidity : (50 % 151RH
3, Departure from Nominal Value: (fange: =80 - 200 g ; Resolution: 00001 g }
Cusfomer name : United Analyst and Engineering Consultant Con, Lid,
bl Value Seaenarrd Vabe Average Reading Comtion Uncemainty Cowerage Fac 3 Soi Udomsuk 41, Sukhumyit B, Bangchak,
[ g} . | L g ) L g} t g ) L] Phrakbancng, Bangkok 10260
el 3000010 900002 00001 000015 2
i . - )
100 10000006 1000001 20000 000016 200 Received date : 26 June 2024
un 13000007, £10.0000 0000 0017 20 Calibrate date : 1 July 2024
1 120,105 1200000 A0 40008 190 i 3 July 2024
(] 13000010 130 000 -0 o0 001 20
e it ey Vet ada as00is 340 Calibrated Location : Hanna Instrursents { Thailand) Ltd,
I 150.00003 150.0000 0.0001 .00t 240 Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure
160 £0.00010 1600007 1000 g 200 . . .
L - 0 CP-04 by using certified reference standard instruments.
um 1700001 F 140 0002 00001 000051 200
200 0000013 200 o002 10001 000028 200
i
Calibrated by : & Mr. Pichit Petihonz Approved by : Z 57
[ Mr, Channarong Soinak Mr. Anan Suwanchaisakul

Authorized Signatory

HANNA

[ Tt} |invaes
This cestificate was certified oaly for the instrument we calibrated,

e reporied uncertaety of messurement v bsed o0 & stendscd uncertarnty mubabes by & coverege factor & , providng & his i il En-
ieve of Eonfiience of appraximetely 55 % This result of calibration was found accurate on date and place of enlibration only.

U = [E— ov N-W ** This cerntificate miy not be reproduced other than in full, except with the prot writlen ==
' [

approval of the head of Hanna Instrument {Thailand), ! N

. At
NHHHIN H ANNKN Cortiicate Mo, < HIT-342-043 H k N N B Hanna Instruments (Thailand) Lid. S, AI’AH
instruments Page : 20f 2 instruments s s Rackadupisck 24, Rachadapisek Ril, Ssnsen-ssk, % SEEREDITED
e
Husykwang, Bangkok 10310 Tel: 0-2541-8199 Fax: (-2541-4198 /_\-\
Condition of this calibration result:
Reference Standard Instraments : This certification is tracealde 1o the iternational unit of wnit maimsised trough:
= Certificare Mo. : HIT-2510-0375
Instruments Madel Serinl No, | Certificate No. Traceahle
— ; E— Page:lof 2
Dats Acguisition Switch Unit 340704 MY 44055263 | WE2I07-164-1 | WK Electric Co., Lid,
CERTIFICATE OF CALIBRATION
Technology Promotien
Digital Thermo-Hygrometer HT-771SD ALOTISS 24H41
| | Association [ Thaikand-Jupan).
Equlpment ; COD Test Tube Heater
Meter Model : HIS39800-02 Serisl No. : HO 85000
Callbration Result: é
Tube Heater : 25 Vial Capacity Tesalution : [N h
Measurernent Tempéerature Sousce Aceuracy for COD Reactor,
Tempernture Range ; (=10 10 E607C Temperature of Reaction : 150°C
Capacity Nominal Value Average Value Uncertainty of Memsurement
) e o = Manufacturer : Hunma Instruments Made in : Romania
(Wial) £'c) cy E°Ch
Condition As-Received : Used Praduct Reference : RE25{401
25 Vial 150.0 1498 0.4 o
Ambient Temperature : [t Relative Humidity : (5015 ¥ RH
Uit - 50 Customer name : United Analyst and Engincering Consultar Co.; Lid
A @n) G A (5A) 3 Soi Udomsuk 41, Sukbumvit R, Bangehak,
149,574 149,873 145,861 149,748 149,878 Phmakhanong, Bengiok 10260
(8]:1] (2B) 138} 4B} (5B} Received date : 5 March 20235
149,400 145940 140034 130,103 150048 Calibrate date : 7 Mnrch 2025
e (20} (370 Aach (5C) Tssue dute : T Musch 2025
140,625 150036 150080 150015 149,580 Calibrated Location : Hanna Instruments { Thailand) Lid.
{1m {20} i {jl)}. i (E1h1) l51-)$ Calibration Procedure @ This calibrator was conducted by using in-house: calibration procedure
1400800 149541 140662 150010 149494 CP-04 by using certified reference standard instruments,
(1E) (+13] (38 (4E) {5E)
148,563 149611 149,569 149,831 149762
e
Figure: Shows the location of the temperature sounce, Calibrated by = Eer Pichir Petthong Approved by ¢ f.f 4
[ Mr. Channarong Soimak Mr. Anan Suwanchaisakul
The report uncermingy of measurement was based on & smndand uncertainty maltiplicd by b coverage factor £ = 2, Authorized Symistory
providing n level of confidence of approximately 95% E H*HRNN
SRR nsinaments. k
{Thailand) Limited
B er oo 1t This certificate was cerlified only for the instrument we calibrated.
Thia result of calibration was found sccurate on date and place of calibration anly.
** This certificate may not be reproduced ather than in full, except with the prior wrjltc'n bl
'
Lm appeoval of the head of Hanna Instrument mﬁlMlE]ﬂﬁ']‘ﬂNﬁ’lUﬂN




Certificate No, - HIT-2510-0375

Rl

instruments

Page:2of 1

Candition of this calibration result;
Roference Standard Instrumsents : This cortification i traceablo b the international unit of unit maintained througlh:

Instruments Model Serial No. | Certificate Na. Traceabie

Diatn Acquisition Switch Unit 49704 MY4065265 | WE2407-141-1 WK Electric Co., Ltd.

Technelogy Promotion

Digital Thermo-Hygrometer HT-T715D ALDTESS 250171
Associntion { Thailand- Japan}.
Measurement Température Soarce Accuracy for COD Reactor.
Capacity Nominal Valoe Average Valoe Uncertaingy of Measurement

(Vial) () °c) %)

25 Vial 1500 1504 047
Unit : "

14 28 34 () A |

150407 150377 | 150.26¢ | 150,402 150422

(18) {28) {38} 48) (58)
150426 | 150394 | 150644 | 150.680 | 150542

{1c) {2C) {3c} (L] {5CH
150477 | 150303 150627 | 150257 | 150176

o 2m) 30y @Dy | isD)
150462 | 150456 | 150099 | 150406 | 150102

(IE} (2E} (3E} ME) | (SE}
150185 | 150513 150235 150460 | 150442

Frgure: Shows the location of the tempertune saurce.

The seport uncertainty of measurement was based on 2 standard uncertainty multiplied by a coverage Esetor k= 2,

praviding a level of confidence of approximately 95%

=* End of cenificate **

li)ﬂﬂ']‘ﬂulmllﬁﬂ

DOE Services Ua, Lid

DIQE Services Ca.Lid,
DQE Services 1S Ladpru-Wanghin 55, LadpranWeaghin Rd., Ladpeso, Ladpran, Bangkok 10230

Phone - +66 (12 538 2054, Email : dqeservicesinfo(@gmail.com e

REPORT OF CALIBRATION
Certifleate No.:  SP24-018 Page 2of §

Envi Condition :  Ambient Temp W5 ¢

Relative humidity 55 + 20 %RH

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

Certified Reference Materials :

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

Traceability : This certi ion is ble to the b I System of Unit maintained at National -

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

Spectral Band Width of UUC : L5 om.

Scan Speed of UUC : 60 nm/min

Sean Interval of UUC : 0.15 mm.

ion of UUC @ Ph ic  0.0001 Abs.

‘Wavelength 01 nm.

nanshinaua

DQE Services 32 Sua Lidpraa-Wanghis 55, Ladpeao-Wanghin R, Ladgran, Ladpeno, Bengkok 10230
Phaoe : +66 (07 538 2054, Emall : dasservicesinfo@gmail com Wi
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 1 of 3
Castomer : United Analyst and Engineering Consultant Co., Lid. {Head Office)
Address : 3 Soi Udomsuk 41, it Road, Bang Pt Bangkok 10260
Laocation of calibration :  Labormtory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Seriul No. : MY 15410009
ID No.: UAE WAT.020/2558
Recrived Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
: A ed by ¢ =
Calibrated by Ju) hj’ pproved by Lardh
{ Me Tanswunt Rittidsch ) { M. Chonthicha Sangngem )
Technical Munager Quality Manager
T than In fall except e | i
wnaslusaunit.
DOE Services Co L
DQE Seriices 32 Hof Ladprac-Wanghin 55, Ladpmao-Wanghin R, Ladpmas, Ladprao, Bangkak 10230
Phaone ; -+ (002 535 2054, Email © dyeservicesinfo@gmail com mcTn e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3of 3
Calibration Resalts : Without adjustment
Photomeiric Accuracy @
‘Wavelength CRMs Values UUC Reading. Caorrection Uncerialnty Coverage factor
(nm.} (Abs) (Abs) (Abs} (Abs) k
00000 0.0000 OLO000 004028 2.00
a0 05780 0.5747 0.0033 03T 2.00
1.0484 1.0438 0.0046 00029 2.00
21876 21832 0.0044 (L0080 2.000
0.0000 0.0000 0.0000 00028 2.00
P 0.5595 0.5581 0.0014 0.0034 2.00
1.0239 1.0231 0.0008 0.0035 200
2.1230 21219 00011 (LHIB0 200
0.0000 0.0000 0.0000 00028 2.00
165 0.5230 1.5184 0.0046 0.0030 2.00
0.9633 09614 0.0019 00029 2.00
19753 19731 0.0022 00070 2.00
0000 0.0000 00000 00028 2.00
S 05181 05150 0.0031 00031 2.00
) 10002 0.9964 0.0038 0.0:033 2.00
1.5973 19914 0.0059 0L.003E 2.00
00000 0.0000 0.0000 (LO028 2.00
0.5517 05485 0.0032 00030 200
590
1.0803 10772 0.0031 00030 2.00
20373 20293 0L.0080 0.0080 2.00
00000 0.0000 0,0000 0.0028 .00
ey 0.5591 05565 0.0026 0.0031 200
10482 0.0036 0.0030 2.00
1.9202 0.0072 0.0079 2.00

wnaashieaugy




DOF Services Co., Lad.
DQE h 32 Sof Ladprac-Wanghin 55, Ladpra-Wanghin Rd., Ladpme, Ladprao, Bangkak 10230
Services
Thing | =66 (002 538 2054, Enail | doeservicesinfodgmsil. com
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4o0f3
Photometric Accaracy :
Wavelength CHMs Values UUC Reading Correction Uncertainty Covernge factor
(nm.) (Abs) {Abs) iAbs) (Abs) i
235 00000 0.0000 (.0000 0.0050 2.00
0.7469 0.7435 00034 0.0057 200
000060 00000 0.0000 00050 200
257
0.5674 0.8639 0.0035 00060 200
44 00000 0.0000 0.0000 (0050 2.00
0.2919 02907 0.0012 0.0051 200
0.0000 0.0000 0.0000 0.0050 2.00
350
0.6430 0.6402 0.0028 00055 2.
wenanslunauay
DOE Services Co., Lid.

DQE Services 25 Ladpro-Winghin S5, Lidpru-Wanghin R, Ladpran, Ladgran, Bangkak 19230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfoi@igmail con

WeCTERTIR 1ro1)
CaLmnanaw st

CERTIFICATE OF CALIBRATION

Certilieate No. :  SP24-028

Customer :  United Analyst and Engincering Consultant Co. Lid. (Head Office)
Address :
Location of calibration :  Laboradory 315
Equipment :  UV-Vis Spectrophatometer
Manufacturer :  HITACHI
Model :  L-5100

Serial No.:  23A4-008
ID No.:  UAEWASOM2567
Received Date : 10 September 2024
Calibration Date : 10 September 2024

Issue Date : 13 Seplember 2024

Condition Instrument :  Good

ﬂ‘uﬁj

{ Mr.Tonzwat Rittidach )

Calibrated by = Approved by @

ofadafy

Technscal Manager

3 Soi Udomsuk 41, Sukhumvit Read, Bangehak, Phrakhanong, Bangkok 10260

i Ma, Chonthicka Sangngem |

Quality Manager

Page 1 of5

The ealibrmion sesult & appilled caty 1o the 0 il wss f1v8nd el

T ol ooy st e i s

P 0 the e of measenessen

national sandrds [sborainry. This cemificoes sy rot be repmduced other than in fall exceps with ihe prior writton mppral &

DOE Services Co, L.
DQE s 32 Sai Ladpme-Wanghin 35, Ladprao-Wnghin Rd., Ladpeuo, Ladpran, Bangkak 10230}
Services
Pheno 1 +66 (012 538 2054, Emall | deservicesinfoi@gmail. com e
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Wavelength Aceuracy :
CRMs Values UUC Rending Correction Uncertainty Coverage factor
(nm.) (nm.} (mm.) (wm.) k
241.72 2420 -0.28 018 2,00
379.48 ams -0.05 018 2.00
26781 2879 <008 018 200
33406 LEER ] (A1 .18 2,00
360,93 3605 .43 018 2.00
418.59 4181 04T 018 200
44594 4456 .34 013 200
433,66 4533 0.36 018 2,00
460,02 4508 0 0.18 24
53659 536.0 (R 018 2.00
63798 6387 072 018 200
43138 4308 0.58 0.18 2.00
472.50 724 (80 1% 200
S1347 513.7 .23 018 200
32888 5191 022 018 2.00
51307 5738 033 [RE] 2.00
585.35 5852 015 0.20 200
GE4.40 6851 .70 [LA%] 200
T4 T2 7414 (.68 010 200
T48.55 T48.1 35 018 2
BO7T.03 807.3 -027 018 rl
BT4.28 8793 002 (8} 200
Remark 1 - ULA = Usit Uader Calinmtion
HiA = Mt Avaribln
f 1 i stamod of measerement mudtiplizd by e ke
wiich for 3 vorssal dist ol
- * indlomes non TIS] acorediied
.
- End of Certificate - Lanalﬁm“qul
LIL Sereces L.
DQE Services 42 %0 lLadprareWanghin 35, Ladprag-Wanghn kel Ladpese. Laagtat. Bangkoh $230 -
Fliene ;- (0 B384 B dgneviesantisipmal cum T e
REFORT OF CALIBRATION
Certillcute Ne. ;. 3P24-028 Mage zof's
Envi Conditi Ambient T 345 '

Relative umidity 55+ 20 WRH

Calibration methed 1 In-houss method CP-0L Bused on ASTM L275-U%

Certilied Belerence Materials @

Materzl Herial Ma. Cemidicaic Mo, Do date
Absobance Standard soe 25760 115663 25 Oetuber 2025
Alveliance Elendard set 28387 115634 25 Qctober 2025
Wavelength Snncard sat 23806 15637 25 October 2025
SWavelenprh Standard st 115863 25 Ourvber 2025
Tr ility : This cemification is hle b the b I System of Unie maintained af Mationa -

Lnstitate of Standinds am Technalugy (NESTh thmnzh Sama Scienific Limied

Spectral Band Wideh of UC : 50 am.

Scan Speed ofUUC ;40

Sean loterval of LT : Ol o,

of UUC : Pl 1 (LK Ahe,

Wavclenglh 0.1 om,

l.anms‘himuqu
(B B v

ThA W 017 Rl



DQE Services CoLid.
DQE Services 2 S0 L Wanghin 55, Ladgrar-Wanghin R, Ladpean, Ladpras, Hangkaik 10230

Phong 1 +66 {0}2 5. 54, il : dgeservi o X "
o s {012 538 2054, Ensil : dqeservicesinfofigrmil com yEcTe

REPORT OF CALIBRATION

Certificate No. : SP24-028 Page 3of'§

Calibration Resalts : Without adjusiment

DQE Services

DQE Services Co.Lad,

12 Sai Ladprac-Wanghin 55, Lodprat-Wanghin Rd., Ladpen, Ladpeac, Bangkak 10230

Phome 1 +66 (05 538 254, Email ; dqeservigesinfuignail com

ity

REPORT OF CALIBRATION

Certificate No. : SP24-028 Page 4of 5
Photometric Accuracy @
Wavelength CRMs Values UUC Reading Correction Uneertainty Coverage factor
(o} {Abs) (Abs} {Ahs) {Abs) k
0.0000 0,000 0.0000 0.0050 200
I 0.740% 0743 0.003% 00056 200
00000 0,000 (0D 0050 200
i 0.8674 0862 0.0054 0.005% 200
A 0.0000 0,000 (0000 00050 200
0.2919 0,291 0.0009 0.0051 2,00
L0000 0000 LRI 00050 2.00
i 0.6430 0639 00040 0.0055 2.00

Photometric Accuracy :
Wavelength CRMs Values UUC Heading Correction Uncertainty Coverage [aetor
{mm.) {Abg) iAbs) {Abs) {Abs) k
(LD 0,000 L0000 0.0028 2,00
i 0.5780 0.575 00030 (L0031 2400
10484 1044 0,0044 00029 2,00
21876 2,190 -0.0024 075 200
0.0000 (XN CLO000 0.0028 2,00
10 0.5595 0.557 00025 0.0034 2,00
1.0239 Lzl L0029 0.0035 2.00
24230 2121 00020 L0079 2.00
00000 LLis00 LI 0.0028 2.0
pon 03230 0519 (L0040 00029 2.0
0.9633 0.961 (L0023 00028 2.00
1.975% 1.975 L0003 0.0070 2.00
D000 0.000 0.0000 0.0028 2,00
Sk 0.5181 0.515 0.0031 00031 200
L0002 0.997 0003z 00033 2.00
19973 1996 0.0013 00085 2.00
(L0000 0.000 00000 00028 2.00
L5517 0549 0.0027 0.0030 2.00
s 10803 1.078 0.0023 00029 2.00
2.0373 2.031 00063 (L0081 200
L1000 0,000 00000 00028 2.00
s 0.5591 0.557 0.0021 0.0031 2.00
LOS1E 1.049 0.0028 0.0029 2.00
1.9274 1923 0.0044 (L0030 2.00
Lana'rs‘l.umuqu
MR ROT 1112030

DOQE Services Ca. Lid.
DQE Services 37 Sos Ladprac-Waseghin 55, Ladpea-Woasghin Rul, Lodpran, Ladprao, Bangkak 10230
Phose | +66 (2 538 7054, Email | dgeservicesinfings graail com m:’:
REPORT OF CALIBRATION
Certificate No. : SF24-028 Page Sof 35
Wavelength Accuracy :
CRMs Valoes | UUC Rending Correction Uncertainty Coverage factor

{nm.) {nm.) (nm.} (mom.) &
241.00 2404 0.60 018 2.00
279.30 ATRT 60 018 200
2580 28BS (LE]) 18 200
334.50 32 30 018 2,00
36140 3611 030 018 200
418.40 4180 L2 01g 200
41.30 4467 .50 018 2,00
459.10 459.6 -0:30 018 2.00
5300 5366 40 015 200
638.00 6374 60 18 200
#41.29 4408 049 018 2.00
ATH.8R 4706 028 18 200
513.75 5135 025 18 00
5I8.59 SIE.6 -0.01 (8] 2.00
575,10 5749 20 (83 200
5B5.56 5853 .26 .20 200
62470 6841 .60 018 200
40,51 400 0.5 .20 200
4761 T4 041 018 200
B07.04 8062 074 018 200
879.68 A78.9 078 18 200

Remark | - UL = Una Under Calinmtinn.

< HIA = Mot Avaiahike

~“The resul af sed at

wiiieh st [ o

- End of Certificate -

wonanslumuny

PR08-02 ROL 11 %2021
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s NEC-TIBLTIS 17035
Pood nousinal Laboramry Servier Center CALBRATION 0081

Calibration Certificate

Certificate No.: 2402420-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pagelof3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: HPE
Serial No.: 8322373893
1D No.: UAEAIR 019/2556
Order No.: 2402420
Operation No.: 2402420-002
Date of Receipt: 18 April 2024

Date of Calibration: 19 aprll 2024

Calibrated by MrPheraphat Tuangit App WW

Selentisy { Miss Progyaporn Jacngharnidt |
Vice President, Department of Laboratory Services
Respansibla for the Technlcal Management Team

Date of Issue! 23 April 2024

Th fora of 5%

This Cortificate i5 issued n accordance with the condtions of accrediation granted by the Thal Laborstery Accreditation Scheme
wihich has ssssssed the measurerent capabilty of the lsboratory and its fraceabity to recognizad natonal standars and 1o the
units of measurament reakzed at the comesponding naticral standards Inboratory. Thes cerfificate may not be reproduced other
than i full Excopt with the pror written snorowval of the Natanel Food Instiute
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Calibration Report

Certifieate No.: 2402420-002-01
Equipment: Eectroskz Balancy Masufactures:  METTLER TOLEDO
Model: X% Muschition:  000000E g
Serial No,: B32179050 10 Mo VAR AR 115255
Capacity: £1 g
Date of Calibration: 19 apn 2024 Pagelotl
Calibration Results:  (Continued)
Calibration Range:  06q
Calibration Adjustrment: Imernal Calibration
3. Departure from Nominal Value:

Romnal Valoe Stanigans Yalue Average Rencing Camechon Umcertninty Cowersge Fartor
{ 8 | { a8 3 L 9] | T ] 1+ g ) 4
linigsd 0000300 0,0 2000000 .m0z 1w
ool 00059370 0.00y395 0 G0N 000004 109
205 00500010 0.050003 0000000 00000048 .00
Qo SUG0810 0000601 00030 1. 0000 1m0
[-5L] 01500020 0.150002 0000000 0060008 L0
(-5 010050 0170005 0000001 0000012 2.00
62 o 1 0200002 00001 0,000008] Y
150 149565750 1459571 000005 [[EL o 100
100 7909880 1.0 000000 0000028 00
450 4 4955810 A4.9399%) 0000014 LRSS 100
&0 5 209541 5939501 0000018 0000032 200

The reportad uncartanty of = tandam i ke T 4 Eoreersgs ¥ promding o
teved of conficenos of sporcemately 95
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Calibration Report

Certificate No.: 2402420-002-01

Equipment: Bt Balance Mamelnctimrer:  METTLER TOLEDD
Madel: Resohation: Q000001 g
Sarlal No.: B3TT73E0
Copaity:  B1 g

Date of Calbration: 13 ap 7004 Papezold

Environment Condition: Amoent Tempersiure: 328 = 18 T Relis Humitey: 48 = 80 %

Place of Calibration: Room 206 Belsnce Feom 2, UNITED ARALYST AND ENGINEERING CONSULTANT 00, LTD

Condition of Equipment: Good Condiicn

Candition of This Results of Calibration:

1, Cabbrition Mathodd KL Mathod WoMAOO1 In-House Method iased on LKAS L 14 2019

0 Mo UAE AIR0IS(1580

2. Reference Starderms:

Beference Standard ~ Model  SerialNo.  Cajibrated By Certificate No.  Due Date

‘Staretorn Weight Cizze E2 LG 15630 s (RIS 8 Novemiber 034
Sandar Weignt Claza E2 14009 15653 s ME3LIES 28 Movember 2014
Instrument Madal Sorial No.  Cafibrated By  Certificate No, Dus Date
Thassa Hygen Metar S08-HL WELETH 1825 ity Rivorh Q24042 4 March 078

3: Tive coficaran i tracesohe 1o ST UNTT
A, Ths e was certifiod only fof the nsmument we cakbrsted
5T

sull 1 Colibeation was found Boourate s shown an debe a7d pace of cabbraton oty

1. Repeatability of Reading:

Noransl Vakst 1§ g ) Stadird Desiation of Fesding Lgd
3 200002057
[ BOOCIT

2. Off-Center Error:
s of 7 g wasplaced ana moved to wanous postion on pan.
The bitarios reeding bsited & ghen in the b

| oseom | vosesay | 1oosom | 1 woiee
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Calibration Certificate

Certificate No.: 2402420-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1of 3

Equipment: Electronic Balance

Manufacturer: METTLER TOLEDD

Model: MS204T5/00

Serial No.: €252436235

1D No.: UAE.AIR.023) 2566

Order No.: 2402420

Operation No.: 2402420-003

Date of Receipt: 19 April 2024

Date of Calibration: 18 April 2024

Calibrated by s pherahat Tuanit Approved by Mﬂ
Scientist { Miss m Jagnglarmbit )

Wice President, Department of Laboratory Services.

Date of Issue: 23 April 2024 Responsible for the Technical Managemant Taam

This Carmficans ks Issued in accondance wih the cordbiors of accredeation granted by the That Laborstory Accreditation Seheens
wehich hes assessed the measurement capabibty of the isboealory and its raceabiity o recognized Rational sandands and fo tha
\anks of messutEment readzed 3t ihe camesponding national sandards abaratory. This certficate may nat be regrecuced cther
shan in hull except with tha pror wrten acproval of the Netional Food Instute

05005 Revtsnn: () Date: 20-04-65
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Calibration Report
Certificate No.: 2402420-003-01
Equipment: Euctrntic Balance Manfacturer;  METTLER TOLEDG
Model:  MSAMTS0 Russhution: L T
Serial Mo, C251426235 10 M AE AR 0212580
Capacity: 0 g
Date of Calibration: 19 sgd 224 Pagelold
Environment Condition: amsent Tespesstuns. 317 = 15 T fabmeHuniong, 6 o« &7 W
Place of Calibration: Ao 0 Balaitcn Rore 2, UNITED ANALYST AND ENGINEERING CORSULTANT CO, LTD.
Condition of Equipment: Good Condten
Condition of af i
1. Castratan Method: WL Mhod WAL In-House Method besed on UKAS Leb 14+ 2009

2, Aefarence Staedarcs:

Reference Standard  Model Serial Mo, Calibrated By Certificate No. Dug Date

Standard Waight Class EX 1-500mg. 15830 TCE M23L11815 4 November 224
Sandard Waght Class E2 1-500g 1582 TCS LU rEIRRE S 78 Kgwemper 2024
Instrument Model  SerialNo.  Calibrated By  CedtificateNo,  DueDate
Thermo-Hygrm Mater HAHT NELATH 0193 Quably Rebern QRz-HIZ A March 2025

3. Ther cerbhcsbion 13 traceable to S UKIT
a v e ok e

5 Tres ek of cabimtion wat foond scounste 2s shown on date snd plece of cabeatin oy,

1. Repeatability of Reading:
Momeatvaue {9 ) ‘Bandant Deviation of Reaging tud
) 000074
m 0000074
2. Off-Conter Error:
Ammsol 100 g wes paced and mosed b vanous postion on pen

The bafance resding cbtaines = givmn i the takbie.
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1008005 L0.0006 | 1000003 | 1000905 00000
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Calibration Report

Certificate No.: 2402420-003-01
Equipment: Elecronic Batnce Manufacturer  METTLER TOLEDG
Madel: MEIHTS0 Resolution 00001 @
Serial aup 52436135 16 No: UAE AT 1332566
Capacey: 7 g
Date of Calibration: 19 400 2024 Fage 3af3

Calibration Resuits:  {Continued)
Lalibration Range:  0-200 g

Calibration Adjustment: Internal Caiibration
3. Departure fram Nominal Value:

Hiomina Yo Stancar Vake et Bepctg Cormition nosstaieey Corntrags Faci

Ll B { g1 g 1 L g1 L g ‘

Al QR0 2.0000 0.0000 2.0m0H 200

oL 010000 L1000 05000 000034 200

1 D508 10000 0.0000 omos? L

5 50T S0000 0.0000 000 200

ELJ 1300202 16,0000 06000 Q00T 200

E) 2000003 20001 00001 000014 200

) 40 500003 00003 ooz im

] 2000000 005 AL005 Q07 100

i) 90 597 100.0008 0.0008 DopoLT 200

150 19509501 (EA0TH 00513 000022 o0

pi] 200.00501 2000015 00015 DR 200
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Thie reqeoetsd urerrtmoty O mess.rement wes S0 on & FARCAN UCeTanTy MBS by 3 Cvrage FacTon & | orowdng a
Vel 6 confutunci o spgesemalak 95 %,
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