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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. COF-011-66 31 Aug 23 30 Aug 25 -
Calibrator Particulate Matter < 10 pm (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 25P1540 24 Apr 25 23 Apr 26 -
Particulate Matter < 10 pm (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25P1380 17 Apr 25 16 Apr 26 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
4 [Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 25H808 10 Apr 25 9 Apr 26 -
Particulate Matter < 10 pm (PM,) (Thailand-Japan)
5 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42C UAE Consultant Co.,Ltd. 04102024 4 Oct 24 30ct 25 -
42C-0508011076
6 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Fisher Scientific 42C UAE Consultant Co.,Ltd. 04102024 4 Oct 24 3 0ct 25 -
0517512000
7 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Electron 42¢C UAE Consultant Co.,Ltd. 11102024 11 Oct 24 10 Oct 25 -
0517512001
8 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 17092024 17 Sep 24 16 Sep 25 -
CM08130002
9 [Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific a2i UAE Consultant Co.,Ltd. 20092024 20 Sep 24 19 Sep 25 -
CM19050148
10 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
11 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387061
12 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 19062024 19 Jun 24 18 Jun 25 -
CM22387063
13 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
CM22387065
14 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -

CM22387066




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
15 [Sulphur Dioxide Analyzer Sulphur Dioxide Thermo Scientific 43 UAE Consultant Co.,Ltd. 06092024 6 Sep 24 5 Sep 25 -
1201778111
16 |Standard Gases (Mixture) Sulphur Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jul 23 6 Jul 31 -
2016PSIG
17 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-027-67 7 Aug 24 6 Aug 25 -
BQ1705627/17037708
18 |Wind Speed/Wind Direction WS/WD LSI Lastem DNA202/E-LOG Jiranatee Associates Co., Ltd. CWS-028-67 7 Aug 24 6 Aug 25 -
BQ1705626/17037713
19 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 002/25 3 Jan 25 2 Jan 26 -
2205DR0113
20 |Wind Speed/Wind Direction WS/WD Scarlet Tech Ltd. WL-21 Thai Meteorological Department 001/25 3 Jan 25 2 Jan 26 -
2111DR0072
21 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-086 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 6171 Co.,Ltd.
22 |Sound Level Meter Leq 26 hourss Ladns Lagor Lamax Larson Davis LxT2 Electrical And Electronics Institute CP20240291EA 5 Aug 24 4 Aug 25 -
0005396 Foundation For Industrial Development
23 |Sound Level Meter Leq 26 hourss Ladns Lagor Lamax Larson Davis LxT2 Innovative Instrument 24-SLM-214 2 Jul 24 1Jul 25 -
0005398 Co.,Ltd.
24 |Sound Level Meter Leq 26 hourss Ladns Lagor Lamax Larson Davis LxT2 Electrical And Electronics Institute CP20240293EA 6 Aug 24 5 Aug 25 -
0005399 Foundation For Industrial Development
25 |Sound Level Meter Leq 26 hourss Ladns Lagor Lamax Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
1 [Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Innovative Instrument 25-SLM-106 18 Mar 25 17 Mar 26 -
00321440 Co.,Ltd.
2 |Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25032 13 Jan 25 12 Jan 26 -
01000182
3 [Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Innovative Instrument 25-SLM-057 19 Feb 25 18 Feb 26 -
00321432 Co.,Ltd.
4 |Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25033 13 Jan 25 12 Jan 26 -
01010784
5 [Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25030 13 Jan 25 12 Jan 26 -
00709670
6 [Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25031 13 Jan 25 12 Jan 26 -
00709682
7 |Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25114 28 Jan 25 27 Jan 26 -
00409109
8 [Sound Level Meter Laeq 5 minutess Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25192 16 May 25 15 May 26 -
00558206
9 [Sound Level Meter Leq 8 hours, Leq 12 hourss Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL25020 13 Jan 25 12 Jan 26 -
00408979
10 [Sound Level Calibrator Calibrate Sound Level Meter Svantek SV35A Innovative Instrument 25-ACT-071 20 May 25 19 May 26 -
(Acoustic Calibrator) 73249 Co.,Ltd.
11 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 25-NDM-066 17 Mar 25 16 Mar 26 -
128372 Co.,Ltd.
12 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 25-NDM-046 5 Mar 25 4 Mar 26 -
128431 Co.,Ltd.
13 |Noise Dosimeter Noise Dosimeter Svantek SV 104IS Innovative Instrument 25-NDM-063 17 Mar 25 16 Mar 26 -
128474 Co.,Ltd.
14 [Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 24-NDM-180 16 Jul 24 15 Jul 25 -
143226 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Workplace
15 [Thermal Environment Monitor  [Heat Meter 3M QuesTemp 32 Innovative Instrument 25-TPM-050 28 Jan 25 27 Jan 26 -
TPS030008 Co.,Ltd.
16 [Thermal Environment Monitor  [Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-321 16 Jul 24 15 Jul 25 -
TEX040010 Co.,Ltd.
17 [Thermal Environment Monitor  [Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-323 16 Jul 24 15 Jul 25 -
TEX040012 Co.,Ltd.
18 [Thermal Environment Monitor  [Heat Meter TSI QUEST QuesTemp 34 Innovative Instrument 24-TPM-315 9 Jul 24 8 Jul 25 -
TEX040016
19 [Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 25-AFM-013 15 Jan 25 14 Jan 26 -
41461922008 Co., Ltd.
20 |Aneroid Barometer Sodium Hydroxide Barigo, Germany - Technology Promotion Association 25P1359 17 Apr 25 16 Apr 26 -
Sulphuric Acid (Thailand-Japan)
Total Dust
Sodium Hypochlorite
Total Hydrocarbons
Respirable Dust
21 |Digital Thermo - Hygrometer Sodium Hydroxide Digicon TH-02 Technology Promotion Association 24H1487 15 Jul 24 14 Jul 25 -
Sulphuric Acid 435031148 (Thailand-Japan)
Total Dust
Sodium Hypochlorite
Total Hydrocarbons
Respirable Dust
22 |Total Hydrocarbons Analyzer Total Hydrocarbons Thermo Scientific 55i UAE Consultant Co.,Ltd. 01102024 1 Oct 24 30 Sep 25 -
1182920025
23 |Standard Gas Total Hydrocarbons Linde D824432 Linde 09042013 4 Aug 20 4 Aug 28 -




List of Instruments

Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 |pH Meter pH YSI pH100A Technology Promotion Association 24CH1379 6 Nov 24 5 Nov 25 -
JC03354 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW241 6 Dec 24 5 Dec 25 -
HEOLO0004 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 24CH1522 6 Dec 24 5 Dec 25 -
HC0J0020 (Thailand-Japan)
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MIEASUREMENT HESULTS:

The Crifice g Pew d mettd with the Sanderd Aotary Displacement Meter (oot Meter). The Humid aiFwas uzed 258
merBam in the spsteim, The stanartd :nndlknlu are I [ZAKAS K} and 760 mmH for standand temperature and standand prissure respectiedy.

Table 1: The reaults of §f Standard calibeation data

NAC dceriie calbinition by % //:—;.\\\3:
[IRANATEE ASSOCTATES COLLTR ISCEC 170252017 ot W
s baniapinc NSC—TISI - TI5 17025
Thrwlee Ayeintes Co |1
P8-S, T332 CALIBRATION 0367
ikt 7,708, N Wit a, Banphubyal, Flow measerement fabaratory:
nitghih 10500 Thailaredi Culiliration servces departmend
Tol +EGOMERCA1Y
Wdubile: GEREIFINAST
Eomal, jnac-cibtation@nmse e
W AR W [ranaies Cos
Certificate No. + COF-011-66 Page 1 of 2 Pages
MEASUREMENT ITEM < Tup Lead Drifice Calltration procedure:
MANUFACTURER 1TISEH The Tinfice gas flow device was caflbrated
-TE-SH25A 5mmmwmmw Roats
SERIAL NUMBER. 13383 Weter] Model GB5/IMC/WL dp, The WiCl-004
10 NUMBER + UAEEFM.063/2560 s el s @ crllteation gudeline.
CONDITYON AS-RECENED s = U
CUSTOMER.  Urited Annlyst and Enginsesing Consnt Cao,, Lid Thi SO, (R,
1 5ol Uamsuk 41, Sukhvamwit Rosd, Bargehak, CAEN VAL SO o The
Ringhok 10260 Jera v i
it af walte {51) through e V31 iNatineal
RECEIVED DATE + 14 Aug 2023 Metraitgy frstifiate of Metheriands) vis Certifieate
MEASUREMENT DATE 131 hug 2021 | mumber: Q211801
ISEUE DATE I Sep 2023 % k
‘of Mearmment:
The repartid uncestoity of measrament s b
ENVIRONMENTAL CONDITIONS: g the standore arcertainty inuttipled by a
Ambient canditian In the labaratory are ax follow: ‘coveroge foctor k=1, Mh'vmmr
Temaeratane TI0430 b o o pioiy Lo i
Reitten il i e i e determinent (0 aceliicr With the GUM
armaspheric Presiury 11010410 hiFa “Evoluation of medsurement
daln - Gukde to the expresion of ucesdniity i
mparement’
CALIERATION CONDITION;
Precomiitioring 1 24 haurs at amient conditions.
Mensurament Canction T i m are 20.1°C and 52,7 MR,
NOTED: The certificote & valid only ro disfe andl place of calhratian,
TABULATION OF RESULTS:

Th table o nist pugs g the massured values.
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Calibeation Department Manager

THIS CERTIFICATE REFORT MAY NOT BE REPRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRTTING FROM THE LABDRATORY

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES ¥ EQUIPMENT CALIBRATION AND TESTING SERVICES
T34 PATTANARARN ROADH SOT |8, SUARKLUAND, SUANLUANT, HANGROK 10750

TEL (-T17-3000-34 FAN, 0-27100484

Cenificate No. @ J5F1540

Certificate of Calibration

Page: Tl 2

Equipment : L Tubs Manometar
Manufactursr Owyet This certificats may not be repecdiced other than n Al

excegl with Me prior wiitten approval of the head of
Madsl | 1E1-36-0M Comurats Servces 3: Equpmant Calbration and Testing Sareces.
Sarial No,:
D Now: UAE EFM.OTS2566
Condition As-Received: Lised ltmm
Recolved Date: 04 April 2025
Calibration Date: 24 April 2025
Reference: 2504-01EIWSC Submitted by:  United Analysl and Englnesrng Consultant Go, L.
Ambisnt Temperstyrs: [ 23 £ 3 ) "C
Relodive Humldity: (% ¢ 18)% &1 Sol Udomiauk 41, Sukhurmit Road, Bangchak,

Phiakhanang, Banlok 10260
Atmospheric Pressure: 1006 mbar

Procedura used:  Tha calibration was conducied by dimo! mathad against Pressure Measring insinsmants
Stardart asconding io calibmtion procedure CPPA04, using = DKD-R &1 ; Cafbration of Pressure Gaugss * s
3 guidslines.
Landition of this result of calibration
1 Risterance standards instiaments
Instrument Modal Sarial No, Cerificate Mo, Due Date

1) Prassure Calibrator PCi06R 1188 MP-0216-24 24 Sep H26
2.This result of calibration wes made on mquested a1 the point specified by customer.
3.5cale and converson factor 51 kPa = 4,0148293 inHa0
4.This Inslrument was used clean aF 85 prassure madia.
5. This Instrumant was calibrated by spolied pressure 1o high-port (<] side and low-port (=) side dpan to atmosphero pressurs.
&.This instrument was installed in vartical ofentation and top of the pressure port was used as the raference level.
T.Tha certificats is vad only fo the nm aalibmied on dale and place of calibration.
B.This Cartification is treoeable to-the Intemational System of Unit maintsined Srougl.-

-Netional institute of Metrology {Thailand), NSC-ONSC Accrediied Mo, Cabration 0744

Cafibrated by :  Suksan Kiarikssw App : A‘/Lflﬂ-pﬂll P

lssus Date: 28 Aprl 2025 | IPhalinee Prabpaipel
| [Sura Sueanrastd
[} Anagol Pamurach

Lenm':'l.:imuqu

Flow rate Pressure Temperature | Temperature | Ap maeter | Ap Ovifice Standard Fow (]
Plate [Pal [Tal [Fm] ¥
mfmin mmhg e - mmiig inky0
1 .65 56,675 [ oM 55,042 1716 L1
] 0.8% TS 12 e mas 62,242 1451 Ly
3 11 156,109 234 53 47,068 A 2144
i 1,186 Tl 1A% 4 nm 3053 5179 2,053
5 1414 T56.715 431 15 30.157 de1d 2756
Slope ) 208348
Indurcept [Ak: 0.04758
Carreiation coofficient () nogsEs
Uneestainty {k=2) 8ol m'fmin

Tabse 2: The ressiits of ¢ actual colration data

Fiew rate Prassure Tempersturn | Tempesatute Ap_meter B Orifice Stanadard Flaw jg.]
Plate. 1Pa) [Ta] L] ¥
m' fmin mmig ¥ = mmHg InH,0
1 G500 756,675 E 208 X 1318 o1
1 0998 756,712 s 215 [*ETH] 3,851 LR
1 1121 56,705 218 83 47168 4600 1344
4 1166 ThR 738 2431 B9 30933 5128 1420
5 1414 756,715 243 FLEE] 0157 7512 130
slage fruf: 127308
Intereept i RTJET
Comrelation conflicent {r): [EIEE)
Unzertainty [ = 2): ams  mmin
#**Eng of Certificate of Calibration***
FHANSTVE ASXNIATIH O, LI
'
nasluemun
Cert Not 25P1540
Poge: 2012
Rasult Without Range ; 0 inbD 1o 38 ink,0
Euncton:- Pressum Messymmant Scats interved ; 01 inH0 | Tha Sacond Estimata |
Increasing Prasaure
LT incligatiar
Apoiied Pressure  Hghporwide  Lowpor ske Ae Ermor
000 000 L] 000 000
200 1,00 00 200 noe
400 20 LR am 000
600 im -3.00 a0 000
Bo0 400 40 am oo
1000 5.0 5.0 10.00 C.00
1200 .05 .00 12.08 005
.00 708 10 14,08 08
16.00 .05 -8.00 18.08 o
1800 0,06 000 18.08 .05
000 e hag 2008 nos
2200 e ST 2205 nas
2400 1218 1185 2405 nos
2600 1310 1245 2608 nos
2800 4.0 1385 2805 nos
3000 \LEL] <1405 W0 o0
3200 18.15 1585 3210 nn
34.00 7 REEH 3415 o5
3580 7S AT 565 216

The uncertainty of mesaurement wis & 0.11 inHO
* AP = High-port side - Low-part sids
* ULC = Unit Under Calbation
The repored uncartainty of messuremant was based an a standard unosdainty muftiohed
iy & coverags facior & = 2, providing 8 level of confidence of approamately 85 W
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TECHNOLOGY PROMOTION ASSOCIATION (THAILANTRJAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES

EIAM PATTAMAKARN ROAD S04 |5, SEANLUANG, SUANLUANG, BANGKOK 10250
TEL 3777-3000-34 FAX. 1-371%-baNa

o
CALITRATIN s88

Certificate of Calibration ~ CertficaisNo.- 2501300
Page: 1of2

Equipmant : Aneroid Baromatar
Thia cerlificat may not be reproduced other than in ful

Manufacturar: Barigs
Excapt with the priar writton approval of tha head of

Model - = Coeparate Sendces 3! Equipment Salbratlon and Teating Seneces.

Serial No.:

1D Na.: UAE.ANV. 125728550

Candition As-Received: Lsed |iem

Recelved Dato: 04 April 2025
Cadibration Date: 7 Al 2025
Rafsrance: 250401 MIWSE Submitted by: United Analyst and Enginearing Sonsultant Oe Lid,

Ambilont Temperature: | 23 £ 2 ) C
Ralative Humnddity: {5k )X
Atmospharic Pressure: 1005 mbar

#1 Sal Udomauk 41, Sukhumyit Road, Bargehasy,
Phrakhanong, Bangkok 10280

Procedure used: Tha was by direct method against Pressure Measuring Instruments
Standard sccording io salibration procedare SR80, using * DKD-R. 6-1 | Calibmsan of Pressum Gauges * as
a guidalinea.
Condition
1 Releranoe standards inswuments -
Instrument Madsl Sarinl No, Cerlficate No. Due Date
1} Enndard Baromatar aP4d 1422505046 MP-0133-24 15 May 2025

Z.This instrsment waa inatafled i vertical crientabon wnd contar of the dial was used &S the referance level,
3.Thia rosult of calfrstion was mads on requesind at the paint specified by customer
4 Thie result of calbiration instrument wam in absolide pressurs.
5.This inssrumant wea used clean alr oa prossurs msdia,
#.The cartificats I valld only to the it calibrated on date and place of zallbration.
7.This Cariification is raceabls to the Intsrmational Sjatem of Uinit maintained through:-
“Mnticrial Institubs of Matrology Thalland [MIMT]

Callbeated by :  Kasrpon Salvichal g gratory : M;RPGJ P
lssun Date: 21 Apell 2025 | | Phalines Praspaipal
| ]S Suwsnnaeri

[+] Attaps Panurach

mnms‘l:imuqu

TECHNOLOG

CORPORATE SERVICES 3: EOUITMENT CALIBRATION ANT TEST SERVICE
SHA PATTANAKARN ROAD S04 18 SIZANLUAN! 3
TEL G371 7-3000-24 FAX, (-2

SALTRATION toee
Certificate of Calibration ~ Cerifiests No. - Zsrinas
Page: 1002
Equipment . Cial Thermo-Hygromatar
Manutacturer Bargo Thin cortificata may not be repreduced othar than i
except with the priar writtan spproval of the head of
Model : = Carparate Services 3. Equipment Calibvation and Tastng Servcss
Serizl No.:
1D Ka.: LIAE. ANV, 0042548
Condition As-Recelved: Usod jtam
Recoived Date; 04 Apni 2025
CaBibration Date: 10 April 2026
o 17 April 2026
Referanca: 2504-0133WSC Submittad by:  Uinitsd Analyst snd Engneering Consulu oL,

Ambient Tempersturs: (28 £ 3 ) °C
Relative Humidty: (50 %20)% 81 Sai Udomsuk 41, Sukhumvil Road, Bangehak,

Phrakhanong, Banghok 10260

Procedure used: Calibranan were condusted using n-houes calibration procedurs GPAHOZ acoarding 1o companison
weith standard chilled mirror sensor for bumidity messuresmant function and comparisan with standard

proba for funatien it burnidity | temperature chambes,
Conditien of this result of calibratipn
1 Rederunce standards instruments ©
Instrument Modal Serial No. Curtificate Mo, Dug Date
11 Chilled Mirror Hygrosmetes Daw Master 44730 22888 10 Sop 2026
2) Handneld Tharmamatar With Sansor 1521 ABAMIE 2411178 25 Oct 2025

2The cerificatn s vald only o ihe (e calibratd on date and place of malbmtion,
L This Certification i receatis to the Intermationsl System of Unit msntained through:-
~Thunder Sclandfic NVLAB o, Calil 2005824
~Technelogy Promatan Assacistion [Thalland-Japan), NSC-ONSC Accredited No. Callbralicn 0008

Calibrated by 1 Wraipop Oneat ignatory : W

Issus Datn : 18 Apil 2025 [ ] Chaksit Wamvwwanjus
[ 1 Pomihippa Tamayakul
[+ Vipom Tantyeani

mnms‘l:imuqu

CertNo.: 2671380
Pags: 20/ 2
Raaull of Withaust Hange : 960 hPa 1o 1030 KPa
Function.- Aaolute Pressure Messuremant Seale Interval ; 1 K | The Fifih Estimats |
Increasing Fressure
[Pppied Fraesus (rPa) | w40 ] 6710 | ehvaz | wazan | joot 98] s0aea] iiese ] 16t
LILC* indicarion hPa) een0 | oroo | sson | eeno | voono | woioo | oo | eano
Errar (Pa) 140 | 190 | ez | 225 | 38 [ 0w [ o4 | ose
Dmcresning Prassure
Appbed Pressure (hPa) | 102944 | 161830 | 100948 | 100054 | wet3e | serea [ ariee [ s
UUT* Indicabon (hPa| 10300 | voane | 10100 [ 10000 | ssop | wsoo | wroo | weno
|Ere thial 056 | oo | os [ asa | a8 | o | ez | e
The uncetainly of measurmmant wes £ .25 hPs
* UUE = Uit Undes Catibratian
The reparied uncaranty of measarement was based on a siandanm uncsralnty mubliolisd
by & coverags factor k = 2, providing a level of confldence ol appeoxkknaely 85 %,
ok
'
wnanslupuAn
Cort. No.: 25HEDB
Page: 2 of 2
Rasul il on;- Without Adjustment
Function: Hurmidity Measuramard
Reference Standard uuc* Uncertalnty
Temperature  Humidity Reading Correction of Measursmant
ey (WRH) [%RH) (SRLH.) (%FH)
250 401 40 K] 17
250 B0.0 60 oo 18
‘0 B0.0 78 40 18
Rasult of Calibration:- Without Adjustment
Function: Temparahse Messmrement
Standard uue Uncertainty
Temperature  Reading  Cormction  of Moasursment
(= ch {'c) (=0}
20012 205 0,488 o072
25,034 250 0.034 0Tz
30,032 300 00az 0.7z
35,022 345 o522 o.rz
40.040 30.0 1040 o72

UUC* : Unit Under Cadtration
The reported Uncerainty of measurement wes base on standard uncertainty mullied
by coverage factor k = 2,00, providing confidence level spproximately 85%.
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R United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomsuk 41, Fioad, Bangchal, F

]
e

. Bangkok 10260 1
Tel. 0 2763 2828 Fax 0 2763 2800 www.uasconsultant.com E-mail: use@uasconsultant.com

= United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280

-

-
e

Tal, 0 2763 2828 Fax 0 2763 2800 www. com E-mail: Loom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 4,2024 Test Date : Oct 4,2024
Equipment : Gas Analyzer (NO2, Model : 42C Equipment : Gas Analyzer (NO2, Model : 42C
Manufacturer : Thermo Electron Corporation Serial Number : 42C-0508011076 Manufacturer : Thermo Electron Corporation Serial Number : 0517512000
s Gas C trati Dilutor Detail s Gas C trati Dilutor Detail
Sulphur Dioxide (SO2) 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 : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyz::’bb;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyi:)bn;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero .0 .0 .00 .0 0f
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89 Level 2 20.00% 1 .7 .70 .7 .7
Level 3 40.00% 200.0 200.5 0.50 0.25 0.25 Level 3 40.00% 2 .5 .50 2! 2!
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27 Level 4 3 .9 .90 .3 .3
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 400. 400.0 .00 .00 .0
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.28 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.25
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 t Gas Test Chart 450 int Gas Test Chart
— 400 4 — 400 o
= 5
_g 350 E 350
F a0 T a0
g = g o
5 200 = 200
2w o
&= s
£ 100 £ 100 o-
50 50
0 2 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
Page 101 1 ;enms‘lumunu Page 10l 1 wnms‘lumuau
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Oct 11,2024 Test Date : Sep 17,2024
Equipment : Gas Analyzer (NO2) Model : 42C Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer:  Thermo Electron Corporation Serial Number : 0517512001 Manufacturer :  Thermo Scientific Serial Number : CM08130002
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB0159156 Cylinder No. : EB0159156
Expiration Date : Nov 6,2026 Expiration Date : Nov 6,2026
Multi-point gas test data Multi-point gas test data
Analyzer Display | .. o Analyzer . o
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ] Reference Value (ppb) Display (ppb) Difference Error |Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 [Zero 0.0 0.5 0.50 0.50 0.50
Level 2 20.00% 100.0 10L.7 170 1.67 167 Level 2 |20.00% 100.0 101.6 1.60 1.57 1.57
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35 Level 3 |40.00% 200.0 200.5 0.50 0.25 0.25
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27 Level 4 |60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 [80.00% 400.0 200.0 0.00 0.00 0.00 Level 5 180.00% 200.0 200.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.46 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.52
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 oint Gas Test Chart Multi-Point Gas Test Chart]
450
3 ‘;‘;ﬁ o 5 40 4000
& g 350
E o : =
& 250 H -
a 2 250
5 200 6= 2 200
R B
g 2 150
< 10 & 100
50 < 106
0 4= 50
0 50 100 150 200 250 300 350 400 450 o
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Reference value (ppb)
Calculate by
4
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Test Date : Sep 20,2024

Equipment :

Gas Analyzer (NO2)

MULTI-POINT GAS TEST REPORT

Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM19050148

Standard Gas Concentration Dilutor Detail

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 6,2026

Multi-point gas test data

Airgas

CERTIFICATE OF ANALYSIS

THAILAND

A u

Grade of Product: EPA PROTOCOL STANDARD

ANALYTICAL RESULTS
Actual

Requested ol Total Ralative

Concentration

Componant

Pr
Concentration Mathod Uneertainty

-

Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Cylinder No Concentration inty Explration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.26
:Acceptable Limit + 5%
t Gas Test Chart 18
450 16
= 400 4
5
g 0
T 300
& 250
(=] FaACy - T —
g 20 ANALYTICAL EQUIPMENT
2 150 Anatytizal Principle alnt Callbration
£ 100 T
50 NOIF
0 4= E
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2024 Test Date : June 19,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387061 Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387063
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB0159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Analyzer Display | . o Analyzer - o
Reference Value (ppb) (ppb) Difference Error | Percent Error [% Error ] Reference Value (ppb) Display (ppb) Difference Error [Percent Error| [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 [Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70 Level 2 |20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 [40.00% 200 200.7 0.7 .35 .35 Level 3 [40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 [60.00% 300, 3011 L1 .37 .37 Level 4 [60.00% 300.0 3011 1.10 0.37 0.37
Level 5 [80.00% 400, 400.0 0.0 .00 .00 Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) .28 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30
:Acceptable Limit + 5% :Acceptable Limit + 5%
450 Multi-Point Gas Test Chart] - Multi-Point Gas Test Chart]
3 ggg * o 4o 466
S 2 350
F om g =
g 20 £ .
S 200 g =
_ﬁ 150 i 200
] 150
£ 10 T g 100
50 60:
0 50
0 50 100 150 200 250 300 350 400 450 0+
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Reference value (ppb)
Calculate by
. Caleulate by
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MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT

Test Date : Sep 6,2024 Test Date : Sep 6,2024
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387065 Manufacturer :  Thermo SCIENTIFIC Serial Number : CM22387066
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 146i Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00 Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60 Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30 Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.24 Remark : Measuring Range 500.0 ppb Average Difference (%) 0.29
:Acceptable Limit + 5% :Acceptable Limit + 5%
t Gas Test Chart int Gas Test Chart
450 450
= 400 4 = 400 4
5 5
g 0 g 0
F 30 T 300
g 250 g 250
= 200 = 200
R 2 s
2 0 2 0
< <
50 50
[ 0 4=
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
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MULTI-POINT GAS TEST REPORT e - AT - reTe
CERTIFICATE OF ANALYSIS
Test Date : Sep 6,2024 ~ ey ey - e
’ Grade of Product: EPA PROTOCOL STANDARD
AIR LI (THAILAND
Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1201778111 1
Standard Gas Concentration Dilutor Detail N
Sulphur Dioxide (SO2) 42.89 PPM  Manufacturer : Thermo SCIENTIFIC Date;  Jul 08, 2031
Nitric Oxide (NO) 46.77 PPM Model : 146i e
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 - L =
Expiration Date : Nov 06,2026 ANALYTICAL RESULTS
Componant Requested Aciual Pr ol Total Ralative Bssay
& Concentration Mathod Uneertainty
Multi-point gas test data 004 F o n
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 U tainty Expliration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.31
:Acceptable Limit + 5%
Multi-Point Gas Test Chart 18
450 16
= 400 46
5
g 0
T 300
& 250
(=] FaACy - T -—
g 20 ANALYTICAL EQUIPMENT
2 150 Anatytizal Principle
£ 100 ™
50 N
0 4= E
0 50 100 150 200 250 300 350 400 450
Reference value (ppb) T
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Acyrmslined calrition lsintary
LTI EOMET TTIRS- 20T
NSC-TI5/ 715 171025
CALIBEATION 0367

Air speed medsirement kebamitony
Calibration serwoes department

Rl IS
ol
NSC—TISI=TIS 17025

CALIBRATION 0367

Cartificatn Numbee

TWE037-67

CERTIFICATE OF CALIBRATION

Pape 1o 1 Pages
MEASUREMENT ITEM Cup anemometer
MANUFACTURER 51 Lavtem
MODELTYPE Semmar ONAZTE
Date logger: EL00
SENIAL NLIMIER Savaor AITUSETY
funts logger; 17047708
10 NUMSBER i
CONDITION AS-RECENED Lsed aem
CUISTOMES nited Analyst and Enginesring Consuliar Co, L
11 5ol kol 41, Sushirit o, Bengshak.
Fheukhannog, Banghok 10760
RECENED DATE £ 2 Aug 2024
MEASUNEMENT 0ATE < OF Aug 2024
155UE DATE 041 Aug 2024
ENVIRGNMENTAL CONDITIGNS:
Amstiinnt condition i the labeeatary are 2 follow:
Termmpersture ;230430 ©
Fsattve Humdity 1550 E 15,0 Witk
Atmsziheric Fressure LML 10 '
FLACE 0F CALIBRATION 1 Etfol-type wind tamml of Swanstes Assocates Co, .
CALUIRATION CONDITIONS = Wil fumno| crosz-sngtion ars’ 500 o'
Wind direction frontsl ures® s o'
Pizmater of molntng pes’ il
Niccinge'ratin of tes: objec’ 0y
Pratonditianitg + 34 boars st ambient coditions.
£Th values duting
TASLILATION OF HESLLTS:

The tuthlie an neet page e the msasured Valiees.

Calthrated hy:
10 Snrewit Thachilad
Wivss litsamom Lertspmatiol

%}\m aran o B winé bunisd

g ot g ive

*tatio 1o !

Caiibrirtion

The Cup p— colibrispg gt
Seundared i velocity traniducer mdel B3 5L
it b with e laion, diffe ntial i
natar el DPMZSDD 0 an T beRtaartion of
Effel type wind nuabl, with SO0 pros e
sevtiom arem. The WHCL-BUS boved &0 (EC 81400
122, Wind gy generarhon spiiems — Povt 12
4 Dowsr  peiformance  Meanremests  of
iieqtricity pruducing wirid lurbines, Moveh 2017
s st e geabrrtlan guidilie

Traceahillty:

Thiz ceveificite provides o trocembdity of The
mpreent  to ecoguieed  the  Hatinal
peindetl and fo reokemtion of Fhe international
spstem 0F units (57 throgh the NIMT (Wathanul
Mctrniogy tatitute of Thiband) 'ws Cerrficate
ik MOASG007.24 and MWLDOS5.25

af Measuremernt:

The reported umcerioily of misatirement i
Dy on e stimdst Anenrtiney it by o
dpwvge foctue E=l Which fe @ ol
dictribuition coerRSIons 10 1 Cowrge ATy
qr mpprOsimutely 3% The stondard unpertoinry
thay been determined in accuirdonce with the GUA
vtuntian af measurement dom - Guide 1o the
apressian af umortainty i mememen®

are (E1H) "C (ALS) WRH arad (100809 R¥e.

W1, Pariimyin Bsoncharmen
Esfibeation Department Manuger

Cortificate Mumber

CW5E007-67

Page 2 i T nges
MEASUREMENT RESULT ©

Thit Cup amemaormptes, Uinit Under Calbation [URAC) win. mweross at 10 m/f ne 5 et priod ko talibeation being peciormed: The sandard sic alpcity 25 mis
T 5 i wink caliuduted by, @ stamvdard nir wtlocry ransdarner whick wils installed S0 mm sy from wind turse] nozde and taffed 40 mm away trom top of
thn Lt wpctin and the standind i velocty 5 mys Yo 30 s was caicuared by @ gt tube st precision diferential pressine meter which way mstaled Sl
e vy I il Yniul reseele el instaded 40 mm away fram ta of the tost section, UUC was mesnbed on & round vestical tibe of the i plats at
center of {ewt ssction. The ralnm-m' ‘wis carviee it usdor hoth fising and fating ar velocty in the nge of 1 mds 1w/ ot calitirstion interval of 1 mfy.

mnmﬂumu‘gg

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL LINLESS PERMISSION FOR REPRODUCTION HAS BEEN OBT,

Page 10f I Fages

MEASUREMENT TTEM

MANUFACTURER

SERIAL NUMBER

D NUMBER
CONDITION AS-RECEIVED

RICEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS)

CoTn IS

1N WRITING FROM THE LABORATORY

Accrecited cutibration iborrtury
TOZEN
NSC-TISETIS 27028
CALRATION Q357

Wi diectian meastrement kaboratore
Caiibrition serivces department

NSC—TIS1 - T15 17025
CALIBRATION 0367

CWDHIE P07

CERTIFICATE OF CALIBRATION

£ Wind Direction Semar
|5l Lustem
Sensur DNAZLY
Dot T EL0G
Senar! 1000150
Duita fogair, 11037708

e
Infted Analyst and Enginoering Consatant Co, td
12 Sol Udomuk 42, Sukhumdt Aaad, Bangehak,
Pheakhmnang, Rangkok 10060

07 Aug 2024
- D Aug 7024
© 1% Aug 20324

Amhient canditian in the laboratiry are as lofiow

Temperatue
Hnlathve Humidity
Atmusnhers fressure

PLACE OF CALIBRATION

(330430 T
LT PRI WHH
1 40 10 hitn

Efir-tyon wind re of lranates Awocintes Ca,, (it

ection sten anly o
Wind direction frgmtal amea’ 52 o’
Dismetur of maleting pise’ mm
Hlnckage ratia of tast ey’ agsn
Pracondltoning + 34 howrs at aimhiet canditim
| Thiv et age: wni i
TABULATION OF RESULTS: —

The taile an next noges ges the mezsned values |

alibration procedure:
The wina iivprtion senser war colimeleg ogamit
Standurd Fitory Encodar modiel;  A¥A00STE
DIGS-PI-S-UD N an clowe: {st-Sectie of £iffel
type wing ruane) wink B0 n—<l " 1P dection
arca, The WI-C1-808 baned on FEI4N-11-1
Wind energy generatan fuetermg - Part £3-1
P perfommnce memrarements of elecericy
ety wind turkines, Mavch 201 7 woe ussd o
o conifiraithan gtibve

Thix rrm.L_nr Mrovides @ troveTy of The

Aenwrement fo  recogmd  the  Amtioeal
tebgiareds, @t renieation of the inferd el
svsterV i lits () dhraugh the NIMT (Natioea!
Mvtrolagy institite of Thodd) vis Certificate
mber: 040096 21

Unrertainty of Mesurement:

The reporfed imcortiinty of measurees
e an the standard uncertnimhy mktipted by o
coveruge facter B=l, Which for o narmul
distribulion corrpainds fo o caverage prbotiliny
af appravimany 955 The siandoed warerfaiany
furz been determiines in BECOTAINTS Uith He GLIM
Timbsation of mecuremt doer - ke 40 Mo
Expressiin of gncerimingy fn mETNTOF

nre {34.51°C, [45.1) WAH and [1005.2] hi'a

Calibrsted by: I pproved signatoey e
= M- Sarawt Thaehtaiad - M Parinys Sasecliarsim
I Mins Jitispam Letsamphal i Caiibention Deszerment Manager
: w1 of the wied turnel
i g i
*matio’ !
0
THI5 CERTEFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR 10N EN D47}

1N WILTING FROM THE LABORATORY

Thir rmssn of cal i epostesd in the table below

o Temnp. wird tunred Temp, room ey Errar U fh=2]
sl rg 1] fmis) imis)
1060 EE] T [T o 1
ey 03¢ 2455 1u a3 oil
ERFT] 4y 2405 29 o LES
£086 Mo 205 an a1 o1t
X ] 358 005 48 o3 on
(] 2384 £ 59 o1 L
698 FERS 08 B8 R a1
'S .48 s no 01 LET
LE5 .50 2405 ol 41 a3
558 02 s 08 44 aa
o 346 nm 111 ag a3l
neE B 405 121 a1 asn
100 13 s 1o a1 a3
1106 180 piN- 140 a1 a33
1503 352 s gLt 01 [E-8
16,00 1350 2405 160 6o 034

Remark:

" Walserty of atandued

Welscity of LN Lsder Callbwation

FHOTE OF CALIBRATION SET-UP

Cafthration yes-up of the Cug anemomeder caliration in the wing tunnel of Jiramstes Mesocutes Co, L. The Cup anemametor shiwn may B#er T the
ralitirsinit cni, Mirsirk: The yroporton of the st g s not trus 1o scale Su 1 migeg grometsy.

lﬂﬂ'l'ﬂijﬂ'JUﬂll

Cartificate Mumber

CWD-027-67

Page 2 of I Pugen

MEASUREMENT RESULTS "

Tha seinet difection sensar wis caliiratiud againss standard rotary evcodir bry somparsan method. Dusing calbeation, tin mussurement was carted b it 45°
intervals in clagkwiss and counterclodwise directinns aftior offset adjuxtmant has been made. The flow speed of wind. thunnel jusaally 5 mfs) e kept conatant
whils the sensor s rotated mound its yertical mis. The resuits of calibration and ssocated

Al st D L Errar
mfs Degres ) Degren 7] Degree 7]
0.000 o
45,000 4k
0,000 b
51 135,000 135
180.000 180
725,000 225 s \
Tro.000 208
315,000 20
Hemark:
* Dot of caetars

" Durisetiom of Lisit lindet Edtibrasiun

—— aee

lﬂﬂ'l'ﬂijﬂ'JUﬂll
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NAC >
Accredited colibrtion Mshoratary KA
HEANATEE ASSOCIATES Co 1t SONET BT NSC = Tis! - TI5 17025
WSC- TS TI TP05 CALIBRATION D357

CALIRRATION 0357

Air speed memsurement kebaratory
services deportment

Certficate Number

ok ¥ie: wrww Faciatee ta CWS-I28E]
Mage 10l 2 Fagen
MAERSUREMENT ITEM + Eisgs arsenammetnr Colibration procedure! '
AANGEACTURER tiaidam The Cup anenmometer wm cirfrdtes ogainst
MODELTYPE Senanr DRAZY Standurd ait velocily tramsiducer .i" LLE B
Data bngyar: EL0G amel it fiabe with precien dilferniol i
ty meter mocked: DPRIST0 i 0 igse teilsertion of
ML Nenamh ':"‘"" mm’;u Eiffed-tyme wind ummel with 808’ crins Test
a R sechin e The WIHCLAY baced an (EC 61400
10 fuaken 11, Wind eaergy generafion gidems - Pt 12
CONDITION AS-BEEEIVED Usad iem I Powsr pedrmance  Memuvewnts of
CUSTOMER Linited Analyst and Enginesring Consultant Co., [4d. wheetricity prowfacing wind turblies, March 2017
101 5 Uik A1, Siskhimuie o, Bargchak, ez sl et it uideite
Preakhannng, Banghsk 10760
Troceohiine
RECEIVED DATE 12 Aug 2074 Thiz certificoée provides o troveabillty of fhe
MEASUREMENT DATE 07 Aug 2026 memsurEment  fn rerogeied  the  satonni
i slondifli und to resfiption of the imtemational
ABEUE DATE + 08 Aug 24
st af wnits [50 theougd the MIMT [Mationai
: e mptmate of Thalkd] we Certificats
EHWRONMENTAL CORTNTIGH3: simber, AW-0007-24 it MW-0055-73
Ambient condtion in the boratary are & follow:
Temperature sape i T Uncertainty af Measueement;
Flative Humidity t6501 150 LG The rfoporfed wncerfoimdy of mediurement &
Atmosgheric Fresun L1010 10 hPa st the st wesrtuinty mustinded by o

covernge foctne kel Which for o normal
STTATION COITRSAONGS I B rowrge peobakiry
FLACE OF CALBRATION ety wined tumnnl ot diranadon Adsaciatés Co., Lo, of apprmmtels S5% The stomiad wertnty
fury been determined in accovdance with the LM
Voaluation of measurement daim - Guide 3 jhe

“Wlindd jon aria’ W0 e PPEssion of uncertmnny in meswrement’
Wi chruction frantal 148 o'
Diamater of molieiting pips” mm
Blockae fatia of test abject’ oy’
Pracandiicaing < 3 howirs at mnbient corsfitions.
£ The i during ® (34,5} °C, (43.0) SHH and (10091} hia

TABLILATION OF RESULTS: —
The tnble dr nest page ghe the messured vaios. ] | :’ E — 2
Calilirated by ’ F *FM oy - g /ﬂq,

1 M Socaie Thughblod Kid# : M. Parings Boinchaann
7 b gt Leetaenphil + 4 Cafibyrafizn Degastmismt Manager

" Wi coilsecton armm of the wing bl
iy cooky

Certtficate Murher
CHS02R-6T
Page 1 o 2 Puges
MEASUREMENT nEsuLTs *
Tise Cup anver T, Lirid Under Cal 1 utI0mys for S il atis . LT i vminaty 0.5 miy
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CALIBEA TN (HET

CALBRATION 0367

Windf direction measurement lnborotory
Cabbration servicss deportment

Canifizate Murmibar

CWD-028-67

CERTIFICATE OF CALIBRATION

Paga 1 of 3 Pagus
MEASUREMENT [TEM Calibration procedure.
MANUFACTURER The wind eerdion sener wor roibaaéd pgainst

MODEL/TYPE +Spnatir: DNAZLE Standard  Fetorp  Fogoder  muokd u.uq_wrt
Dats lnggar £:L0G OWR-F3.EUR I an ciose fegfectian of Fifei

f 083 type wind fumnn) Wit S00 o Brpce fee Rechon

AN ':‘mn L ; 1N’§1!1J area The WI-CL008 Ditsedt o AFD, GB400-12
B Wind enerdy generation fystemy, — Part 13-

1D NUMBER Pusiver perfismanre memsaremonts of electricits
CONDITION AS-RECEIVED + Used frem ivamfsing wined turbines, Sdach M wors waed o9
CUSTOMER 1United Aralyst ana Englnesring Conufans Co., td @ cmhhirarios guidilive

2 50 Udermaik 41, Skhumvn Ronasd, Bangehak,
[hrakhancag, Eargkok 10260 Tracehiling:
{Mhir certificnte prowides o froceabidty of The

RECEIVED DATE O Aug 2024 Mequrement o rerogeler’  the  aotiand

MEASUREMENT DATE 1 0 Aug 2024 statgdursds, @nd fo reckintion of the mterationa

1SSUE DATE 0 Ay 2024 sputereaf e (517 Whenaglh the MIMT (Notland
Meinilagy ftinate af’ Thiied] win Certiicste

ENVIRONMENTAL CONDITIONS: lmier: 040036 73

Ambient cundition in the labaratary are ar fofow: _

Trmperiture BET TSN % Lmeertminty of Measurement:

Helsve Humidiey 550150 WRH The reported uncertainty of memswement i

Mmedpheric Py - qo10s 10 hea baked on the standovd wncertmnly fultiphed by o

sovevoge  foctor ke, Which foe @ normal
stribtion cormerdi 1o 8 rverage pribabibty
af approwinntels $5%. The wmmdar uncenminty
PLACE OF CALSIRATION * Eiffet-type wind tunned of liranates Assooates Lo Ltd. o beew determined in pocurdonce with the SLM
“Tiuntion af mpasurement date « Guide to the
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i o' 00 o'
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TABULATION OF RESULTS: | |
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—— Mr, Farimyn Booncharaen
3 Miss Briraponn Lafiwgrphi = Calllatian Denariment Manager
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MEASUREMENT AESLLTS *
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THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2309-0469

Calibration Certificate

lssued by - Callbration & Tast Secilon © Meteorological Instruments Buresw

Duate of Bsue 3 January, 2025 Certification No, 0225
Page : 1 of 5
Object - Wind Speed & Wind Dwection Dais Loggs:
Manufacturer SCARLETTECH
Type WL-21
Mg Coda ] Wirsless Recelvar 2E0SDRON G
Wind Senscs 2205070113
Cusiomer ] Unitad Analyst end Engmesnng Consultant Co, Lid.

B1 Soi Udomauk 41, Sukhurmvil Road,
Bangchak, Prakanang, Bangkok 10260

Galibration Condiion : Temparature 251 ®C  Baromettic Prassure 10128 hPa

NATIONAL STANDARD WIND TUNNEL + Wind-Alof Pletting Baard

Micromanameter Thandor Frintrchs FOO14 Serlel Mo, 9310119 @ HOOK GAGE NO 1425
M.ILG.T, Test Refersnce Numbor 7317241460 + Standa Vilecily at 20 - 30 misac
Ultrezcnic Ansmomets Mode! DA-B50-3TV (sarsar TR-O0AH)

Serial Number 110730029 (sandor 120629558}
JAPAN QUALITY ASSURANCE ORGANIZATION Standand Velocity at 0« 20 misec

STANDARD THERMOMETER Theodar Friedrich : Dry No.B330594 Wel No. 38354

testo, besi B45 Sarial o, (RB4A0ET : Thermaoschraider No 918802
STANDARD BAROMETER - Digital Baromets Vaisaia Ty, e V1220015
2%
- qiglts Barnmeter Vaisal M‘wmum
" / / 2 i
Calibrated by : S;T:. il S
i A
Mr. Watchanipol Subwit M 'éudl THEHTH

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhwmvit, Bangnu, Banghkok 1260 Tel, 031-454-2504,0-2399-0469

The Result of Calibration

Certification No, (02125

3 Innury, 2025 Page: 3of 5
Stindard Barometer Tesied Barometsr Comnchan
Pressurs Fressurs maar
101205 1012 0.06
101135 171 025
s 03 L]
10100 1o (i.1)
100087 1008 D13
101643 1010 0.a3
101133 1 38
011,06 101% .05
Wnr2 101 028
W30 101G 030
Mga.8 1080 019
1004.93 0 007
100935 009 035
100953 1010 11
10057 RLR) -0.43
109141 oz 058
mamn w2 {eich )
100875 110 .25
100&T "1 .33
1o 101 o
Ayarsge

Callbented by :
Mr. Watcharspol Sibwal

Mechanicn] Enginesr

lﬂﬂﬂ'l'ﬂijﬂ‘l‘l.lqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangoa, Banghok 10260 Tel, 081-454-2504,0-2399-0469

The Result of Calibration

Certiffeating Mo, DO225

3 January, 2025 Piige + 2 af §
Standurd HOCK GAGE N 1425 TESTED ANEMOMETER
Ulrrmanatle Anemometer | Fressare | Vacumen | Vielocity Vilscity Correetion
misec et M0 | ko O | mY/see i misec
(M) = = = Lo 13,
im > = = in oz
.00 ¥ = = 50 oo
.04 = . - T 004
.02 - * = 94 0.02
1.0z - = = 1.0 2
13m » - - (EX] 0
15.01 - = = 15.0 (A0
1702 = = = 170 a2
20.02 - - = L] 02
‘ana Angel Banch Stand Model 18112
Young Meteomlogical Instruments
WIND DIRETION TESTED WIND DIRECTION
o a
50 80
160 180
210

Cafibruted by : "Eﬂ\‘-ﬂrf\ I.h‘"ﬁ .

Mr. Watchuripol Subwa Mfl.vm

e 4
Sl
s

S sl

Mechunical Enginear

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumyit, Bangoa, Banghok 10260 Tel, (8 1-454-2804,0-2399-04659

The Result of Calibration

Certifiwition Ne. (225

3 Junuary, 2028 Puge 7 4 of §
Stndard Barometer Tested Baromeler Correction

Prassure Pressure mmHg
TERAD 758 a0
58,50 I 050
FLOTS ey .25
TETES TEY &3
75671 rar 028
TET.B8 758 Lz
TEAED 788 0.8
THE36 Fe8 035
7EA.10 768 0D
TET.TH BB o
TETAR 75T D&z
75618 LT .24
ferof 76T aor
T57a8 TER 452
TET.99 TE8 “amn
s 755 0,38
FEO.29 59 183
TELAT i o037
P 158 006
TEA82 758

Bvarsge

Calibrated by: W

Mr, Waicharapol Subwid

Mechnnical Engrieer

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll



Calibweated by Hﬁ‘)ﬂ'ﬂﬂrﬂk iy

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvil, Bangns, Banghok 10260 Tel 081-454-2804,0-2309-0464

The Result of Calibration

Cerification No, 002/25

3 Jananry, 2025 Page : S of §
Standant Tempserature Sansor Resding
Temp. Resading Carrection
¢ c ‘e
465 a5 s
ans k1 04
156 15 s

Calibrated by - Nﬁjﬂ‘m?ﬂk

Mr, Waicharapol Subwst

Mechunical Engineer

Lenmi‘l:imuqu

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna. Buaghok 10260 Tel, DEI-454-2014,0-2399-0469

The Result of Calibration

Certillentlon Mo, 001725

3 Junuury, 2025 Fage i 2 of 5
Standurd HODOK GAGE ND. 1425 TESTED ANEMOMETER
Ultrusvmie Amemumeter | Pressire | Vecumn| Vel Velneity Carrection
misee ehon 0000 | b Y | NG e misec
1.0 - - = 19 000
302 = T = X} a2
500 - - E 50 o0
704 = < S 70 004
902 = = = L] 42
1z = = = (IR0 a2
1300 - - - 130 .ol
1500 - E - 150 not
1702 - - - 171 .08
2002 = = - N {18
Vane Angal Bench Stand Modal 18112
Yaung Meteorclogical Instruments.
WIND DWRETION TESTED WIND DIRECTION
[] o
20 1)
180 184
27 P TP
3 %

M. Watchasupol Subwat M.:tetfvln. cal Tt Ats Thirean

Mechanicul Engineer s &

|Z‘-
oY

THAI METEOROLOGICAL DEPARTMENT
4353 Subdumnvit, Bungna, Bangkok 10260 Tel, 081-454-2804,0-1399.0469

Calibration Certificate

issumd by - Calibration & Test Seclion © Metsorological Instrumants Bureau

Doteof lssue 3 fanunry, 2025 Certification No, 001725
Page ;| of 5
Ohject | Wind Speed & Wind Direction Data Lagger
Manufacthurer © SCARLETITECH
Typs : WL-21
Mg Code 1 Wiraless Racaivar 2111DROY2
Wind Senaot 2111DRET2
Customer i United Analyst and Enginesring Consultant Co.,Lid,

B1 Sol Udomauk 41, Sukhumivit Road,
Bangechak, Prakanang, Bangkok 10260,

GCalibration Candition © Temparature 261 ®C Barometric Pressure 10121 hPa

NATIONAL STANDARD WIND TUNNEL 1 Wind Alott Plolting Bastd
Micromanomstss Theods Friatrichs FO014 Senal He 9310119 - HOOK GAGE NO 1425
M.LST. Test Refersnce Mumber: 7314241460 Standam Velocity at 20 - 30 mises
Ultrasonio Anemomatar Morel DA-B50-3TY [sensar TR-G0AH)
Serial Numbar 110730029 (sensor 1206Z9586)
JAPAN QUALITY ASSURANCE ORGANIZATION < Standtand Velooty 8t 0 - 20 mikes
STANOARD THERMOMETER Theodor Friedrich ; Dry No.B330/34 Wal No. B383/34
1mate, tssto 545 Sessl No. D2B48067 ! Thermosehneider No 315802

STANDARD BAROMETER : Digital Barometsr Vaisalz Typs PTE220 Mo, V1220015

Calibruted by - e

~enanslamuny

Calibrated by Hp‘!h‘:ara"-

Mr, Waichnrupol Subwnt
Mechanical Englneer

THAI METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangne, Bunghok 10260 Tel D31-454-2804, (- 23%9-0465

The Result of Calibration

Certification No. INLZ3

3 Januiary, 2025 Page 1 3of §
Standard Barometer Tasiud Barcmater Cormation
Pressurs Prassure mbar
1012.08 mz nns
1011.26 1011 0.5
10282 113 -0.08
1070.08 1013 k]
1005 67 100 413
101043 1010 043
101139 091 0.3
101105 1011 005
1DTE 1w L.26
101030 1010 0.30
100581 100 019
1008.93 1003 047
1008.35 1008 035
100988 1n 314
10057 1011 .43
101741 1 041
1m23 1z 03
1008.76 1010 025
A0NGET 1011 0.53
1010 091

Averags

M, Wiicharapol Subwat

Mechanical Engineer

I.ﬂﬂ'l'ﬂijﬂ'JUﬂll



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyit, Bangno, Banghok 10260 Tel 081-454-2804,0- 23000469

The Result of Calibration

Certifiention No, 001/25

2 Junisary, 2025 Page © 4 of §
Standard Barsmeter Tasted Sarometer Comectan
Prassire Prassure mmHg
758,10 TER 2.0
T5B.50 - 050
805 v 425
1763 S8 03T
TEE T i 42
TEY 88 res .42
FEAD Gl 240
TEG 758 Q3%
TEEAD 758 oan
5.0 ThE .29
75142 57 a2
TELTH LT .24
Terar Tsr oor
rhad 75 D48
BN 58 o0
THLE2 Fag 038
758,29 5 0.20
arar (-1 09
TEA.06 THE s
76832 TER
Average

Calibiruted by HW

Me. Watcharupol Subwit
Mechanical Engineer

TNEVATIVT TNSTRISME HT € ATIRRATION LAR
PNTAATIVE EXSTRMEST O e 110 HEAL NN

M L0 AL LS TIRAREI 1L AL AN

RN IR

W d EAX (T 1 ThE

CARIL | PREARAN PRI ITNEE 040 THATL AL a e

Certificate of Calibration

Certificate No - 24-ACT-086

Reqpuest No - Reg-2004-] 364

Costomer

Mamie UNMITED ANALYST AND ENCINEERING
CONSULTANT COLTD,

Address H1 Sol Ubomauk 41, Sukbumvil Road. Bangchnk.

Prokanang, Bangkol 101260

Unlt Under Calibration Detalls
Meusurement lem + Acousiie Calitaator

Manulacturer PLARSON DAVIS

Madel + CALTS)

Serial Number 1T

1] = EFML 1772562
Callbration Enviranment and Detnils

Lemperature L L ]

Humidity (5= 20 %RH )
Burumetric Pressure 0 (MRS =104 WP )
Received Dz + 20 June 2024
Catitwation Date: 25 June 2024
Lacation of Cafibration © LA | Acousie

Cullbeation Procedurs

Class : 2
Range: a1 14 48 0 10 My

et St Lsed

= heboisse meghiod CP-ACT-02 based on IEC 60%42:2017 Electruadoustivs - Sound ealibridors

Relerence Standard Maodel Sevial Namber Traceahle Dhae Calibration
Sound Calibrutos SV 35N S&079 EE] 12 T 2025
THE Multimeter 20EE 1047765 NIMT 18 Jumuary 2025
Traceability This ertificate ! izt oof 1l ized national statdard. and 1o the
reslisnon of the sremational Svaem of Unis (51
Nate

Thee reporied uncertiinty iv based o siundird uncermingy muliphed by the Coverage Factor i

confldence appronimutely 95 e

Calirated By ¢ e
Mr Noppadon Lusagar

Seryice Calibration Engincer

=2, pronidimg o level of

Approved By ¢ MmIH
Mr. Pacit Muthavorn
Calibration Engineer Supervisor

lssme Dite @ 25 June 2024

e enESlaiMUAN

Srbbermd. e comsie

FRA-TUR-AL T3 Aep. £ Mdue dte 545024

THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bungkok 10260 Tel, 08 1-454-2804,0- 139904069

The Result of Calibration

Certification No. (4125

3 January, 2025 Page 1 5 af 5
Standard Termparatuie Serser Raading
Tamp, Reating Craction
¢ ‘c ‘©
455 45 os
34 k] 0a
158 L] 0.4

Calibrated by H 1

M Watcharapel Subwat
Mechanjcal Enginesr

TNNEVATIVE INSTRUMENT UALIRRATION | AT
Pma T AR PRSI STEST 00 LT AL T

0 AIEHD L S DA ) TANIRERS AN AR
AMAPYRLIE NS LA ML FRIAN PR D TR I AN

TED (VNI SN0 T 1A D2 TR

Curtifieate No © M-AUT-b

Regquest No - Rog-2024-130d
Sound pressure level Calibration Resnlts @ Withom Adjustiment
Calitrrathin Hange Withuist Adjustemient (dB) Addjustment (8] Uncertalnty [ Acerplancs il
{dny Memwred Beevited yaiue Menured Deviated valus [ 1] Clnss 2 (= dB) i
3 B/ e He LR =00 i3 a4 Preis
114 d8 7 1000 He 1an2 o o4 L] Pass
Fregquency of Sound pressare kevel
Calibration Range Withaat Ungurtainty | Aceeptance fimin
{Hep Measured (Hey | Dovinted Devisted (&%) Cluss 2 { ") Rt
U B OO0 e (Y] Do ol 2 Pass
114 d8  J00D Hr fen i) .00 ol 17 Puss
Total Harmanic Distortion plas Noise of Sound presaure level (THISN %)
Calibration Range Without Adj A L it " Tt
Rewalt
{Hi) Measured (%) Measured (%) (4 %) Class 24 £ %o}
4.8 71000 He nns = 4 an Pags
1 A8/ 1) He 130 0 i Piss.
Nate z
Muximum-permitted
Fuanction
Uneertabnty of megsurement
Sound pressure bevel 1135 di
Frogquency 020

Tatal dissrtbon +nolse 1005,

Wivvigter Timil was T USAT 201 Class |

The eallbisiiin e pathide S cabhiser presite sateelian

The et i e gl

Thoe resirts rebeil vt b ihe B catee, The sentlome ool oo be repesstaced easers i 0ol wblisd .\m.mm.....r...-lﬂﬂ..'ﬁ‘luﬂ'JUﬂu

FRE-TTR-ACT-NT Nirs L9 s date 31734



Hac-MRA A'?AB

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

&

RSETIEINS 17035
EALIMRATIEN BL10
Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.: CP20240291EA
Operation No.: CP2024070254

Equipment:
Manufacturer:
Model/Type:
Serial No.:

ID No.:
Customer:

Address:

Received Date:

Calibrated Date:

Certificate of Calibration

Sound Level Meter

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

LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)
UAE.EFM.033/2564

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024

5 - 6 August 2024

Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

i W
¢ .,:—;;‘-1,

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 Devel .
e 1ofe AT RIPTUR

F-CAL-004 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: ~ CP20240291EA

Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed

Measured value
(dB)

29.3

2.2 Microphone replaced by the electrical input signal device

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

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

Deviation from various Frequency Weighting Response Curve

Frequency C-Weighting A-Weighting Z-Weighting ‘Acceptance Umits
(Ha) (dB) (dB) (dB) (dB)
125 03 01 03 15
1000 01 01 01 10
5000 02 02 02 50

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

o
Certific No
Request No
eehban Bule fir Statemen
’
.
'y
=il
ra
End of Calibration
'
wnansluemuAl
£
- ELECTRICAL AND ELECTRONICS INSTITUTE
=Y FOUNDATION FOR INDUSTRIAL DEVELOPMENT
Certificate No.: ~ CP20240291EA
Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375A04B02 (Microphone), PRMLXT2C (Preamplifier)
Serial No.: 0005396 (Meter), 329350 (Microphone), 073805 (Preamplifier)
ID No.: UAE.EFM.033/2564
Ambient Temperature: (23x2)°C
Relative Humidity: (50 +15) %
Pressure: (101.3 + 1.5) kPa
Method of Calibration :-
IEC 61672-3:2013.
Condition of this result of calibration
1. Reference standards instrument :-
Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025
PTI 4
Temperature Transmitter U301 13950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
PTI 1 13950484
Temperature Transmitter U0 395048 CD20240143EA 12 June 2025
. CB20240035EB 13 February 2025
7)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024
2. This result of calibration was found accurate as shown on date and place of calibration only.

3. This certification is traceable to the international system of unit maintained at :-
Reference standards instrument for Acoustic function
- National Institute of Metrology (Thailand)
Reference standards instrument for Electrical function
- National Institute of Metrology (Thailand)
- Electrical and Electronics Institute; NSC Accredited Calibration No.0119

Result of Calibration:-
Function : 1. Indication at the calibration check frequency
Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)

tanm's'lzimuqu

Page 2 of 6 F-CAL-005 Ed.1

Deviation from various Frequency Weighting Response Curve

Frequency

C-Weighting A-Weighting Z-Weighting Acceptance limits

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

63 0.0 0.0 0.0 +2.0

125 0.0 0.0 0.0 +15

250 0.0 0.0 0.0 +1.5

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

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

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

5.2 Time weighting at 1 kHz 7.2 Level Linearity on the reference level range, Lower

Time Measured value Deviated value Acceptance limits Anticipated Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
Fast 94.0 0.0 +0.1 94.0 94.0 0.0 +1.1
Slow 94.0 0.0 +0.1 89.0 89.0 0.0 +1.1
LAeq 94.0 0.0 +0.1 84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
Function : 6. Long-Term Stability 74.0 74.0 0.0 +1.1
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level. 69.0 69.0 0.0 +1.1
Time Period to Reference Record SPL at Deviated value Acceptance limits 64.0 64.0 0.0 +1.1
Apply Signal SPL Conclusion of Time 59.0 59.0 0.0 +1.1
(min) (dB) Period (dB) (dB) (dB) 54.0 54.0 0.0 +1.1
30 94.0 94.0 0.0 +0.3 49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
Function : 7. Level Linearity on the reference level range 43.0 431 0.1 +1.1
7.1 Level Linearity on the reference level range, Upper 42.0 42.2 0.2 +1.1
Anticipated Measured value Deviated value Acceptance limits 41.0 41.2 0.2 +1.1
Value (dB) (dB) (dB) (dB) 40.0 403 0.3 +1.1
94.0 94.0 0.0 +1.1
99.0 99.0 0.0 +1.1 Function : 8. Tone burst response
104.0 104.0 0.0 +1.1 Time Tone burst Measured Deviated Acceptance limits
109.0 109.0 0.0 +1.1 Weighting duration, Tb (ms) value (dB) value (dB) (dB)
114.0 114.0 0.0 +1.1 200 135.9 -0.1 +1.0
119.0 119.0 0.0 +1.1 Fast 2 118.8 -0.2 +1.0;-2.5
124.0 124.0 0.0 +1.1 0.25 109.8 -0.2 +1.5;-5.0
129.0 129.0 0.0 +1.1 Slow 200 129.5 -0.1 +1.0
134.0 134.1 0.1 +1.1 2 109.9 -0.1 +1.0; -5.0
139.0 139.1 0.1 +1.1 200 130.0 0.0 +1.0
140.0 140.1 0.1 +1.1 LAE 2 110.0 0.0 +1.0;-25
141.0 141.1 0.1 +1.1 0.25 101.0 0.0 +15;-5.0
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 135.4 134.8 0.6 30
cycle
Positive
134.4 134.0 -0.4 +2.0
half cycle
Negative 1344 1340 04 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
. 1434 1434 0.0 15
tonms‘lumuqu tonmslumuqu
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Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary. Lot '
Time Period to Reference SPL Record SPL at Deviated value Acceptance limits ' . &
Apply Signal Conclusion of Time ”
(min) (dB) Period (dB) (dB) (dB)
5 %0 350 50 03 Uit Uniler Culibeution Detalls
Meisrrin ot I hin 2
Uncertainty of measurement Mzmufiin luser Lisrane Diawis
. Maximum-permitted uncertainty
. Uncertainty L
Function of measurement
(dB) (dB) Ter Ty ik
1) Indication at the calibration check frequency 0.30 Not applicable i} UAREMM 0352504
2) Self-generated Noise 0.10 Not applicable alili B i N i
3) Acoustical signal tests of frequency weightings 030 0.60 (10Hz to dkHz) A oo
- Free-field sound pressure response level ’ 0.70 (>8kHz to 10kHz) liadrhoik il b i
4) Electrical signal tests of frequency weightings 0.20 0.20 ure
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 g " y _— ’ i
11) High-Level Stability 0.10 0.10 1

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 2.

4. The coverage factor k = 2.00

- - End of Report - - _ | 2 B
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1. Indication at the caliration check frequency
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7. Long Term Stability
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5. Electrical signal test of frequency weightings, Weighting nutwork respone with refative to 1 kh:
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9. Level linearity including the fevel range control
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10, Tone burst response
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13, High Level Stability
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ELECTRICAL AND ELECTRONICS INSTITUTE «@4
FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km 37, “‘“ﬁ\
Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

MSCAISINS 17078
CALINRATION 5118

Certificate No.:
Operation No.:

CP20240293EA
CP2024070256

Certificate of Calibration

Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375802 (Microphone), PRMLxT2B (Preamplifier)

Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)
ID No.: UAE.EFM.036/2564
Customer: United Analyst and Engineering Consultant Co.,Ltd.

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

Received Date: 25 July 2024

Calibrated Date: 6 - 7 August 2024

Issued Date: 7 August 2024

Calibrated by: Ms. Juntaporn Kunhakom

—

('Mr. Sittichai Swaksuriyawong )
Group Manager

Approved by:

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

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

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

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Develggment.
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ELECTRICAL AND ELECTRONICS INSTITUTE
Y

FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240293EA

Equipment:
Manufacturer:
Model/Type:

Serial No.:

ID No.:

Ambient Temperature:
Relative Humidity:
Pressure:

Method of Calibration :-
IEC 61672-3:2013.

Calibration Report

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
LxT2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier)
0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)
UAE.EFM.036/2564

(23+2)°C

(50 +15) %

(101.3 + 1.5) kPa

c £ f calibrati

1. Reference standards instrument :-

Instrument Model Serial No. Cert. No. Due Date
1)|Standard microphone 4180 2787490 AA-1012-23 12 November 2024
2)|Arbitrary Function Generator AFG2021 C010063 CK20240048EA 23 June 2025
3)|Programmable Attenuator PA5 2755 EF-0040-23 1 October 2024
4)|6.5 Digit precision multimeter 8846A 9610014 (CB20230200EA 15 November 2024
5)|Pressure humidity and CL1-P240023 24 March 2025

PTL 1 L 4
[Temperature Transmitter u30 3950483 CD20240142EA 12 June 2025
6)|Pressure humidity and CL1-P240030 11 April 2025
[Temperature Transmitter PTU30L 13950484 CD20240143EA 12 June 2025
y (CB20240035E8 13 February 2025
7)|Performance Audio Analyzer U8903B MY56510003 CK20230072EA 13 September 2024

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

Reference standards instrument for Acoustic function

- National Institute of Metrology (Thailand)

Reference standards instrument for Electrical function

- National Institute of Metrology (Thailand)

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

R f Calibration:-

Function : 1. Indication at the calibration check frequency

F-CAL-004 Ed.1

Reference Measured value Deviation Acceptance limits
Acoustic Signal (dB) (dB) (dB) (dB)
'
onanslupuny
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ELECTRICAL AND ELECTRONICS INSTITUTE -)
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

T TR T

Certificate No.: CP20240293EA Certificate No.: CP20240293EA

Calibration Report Calibration Report

Function : 2. Self-generated Noise 5.2 Time weighting at 1 kHz

2.1 Microphone Installed Time Measured value Deviated value Acceptance limits
Measured value Weighting (dB) (dB) (dB)
(dB) Fast 94.0 0.0 +0.1
30.6 Slow 94.0 0.0 +0.1
LAeq 94.0 0.0 0.1
2.2 Microphone replaced by the electrical input signal device
Frequency Measured value Function : 6. Long-Term Stability
Weighting (dB) Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.
A-weighting 29.5 Time Period to Reference Record SPL at Deviated value Acceptance limits
C-weighting 28.9 Apply Signal SPL Conclusion of Time
Z-weighting 34.4 (min) (dB) Period (dB) (dB) (dB)
30 94.0 94.0 0.0 +0.3
Function : 3. Acoustical signal tests of frequency weightings (Without Windscreen)
Meter free-field acoustic response at a level of 84 dB. Function : 7. Level Linearity on the reference level range
Frequency Deviation from various Frequency Weighting Response Curve 7.1 Level Linearity on the reference level range, Upper
C-Weighting A-Weighting Z-Weighting Acceptance limits Anticipated Measured value Deviated value Acceptance limits
(Hz) (dB) (dB) (dB) (dB) Value (dB) (dB) (dB) (dB)
125 0.1 0.0 0.1 +1.5 94.0 94.0 0.0 +1.1
1000 -0.1 -0.1 -0.1 +1.0 99.0 99.0 0.0 +1.1
8000 19 19 19 +5.0 104.0 104.0 0.0 +1.1
109.0 109.0 0.0 +1.1
Function : 4. Electrical signal tests of frequency weightings 114.0 114.0 0.0 +1.1
Weighting network response with relative to 1 kHz. 119.0 119.0 0.0 +1.1
Frequency Deviation from various Frequency Weighting Response Curve 124.0 124.0 0.0 +1.1
C-Weighting A-Weighting Z-Weighting Acceptance limits 129.0 129.0 0.0 +1.1
(Hz) (dB) (dB) (dB) (dB) 134.0 134.1 0.1 +1.1
63 -0.1 0.0 0.0 +2.0 139.0 139.1 0.1 +1.1
125 0.0 0.0 0.1 +1.5 140.0 140.1 0.1 +1.1
250 -0.1 0.0 0.0 +1.5 141.0 141.1 0.1 +1.1
500 0.0 -0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 -0.1 0.0 0.0 +5.0
Function : 5. Frequency and time weighting at 1 kHz
5.1 Frequency weighting at 1 kHz
Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
C-weighting 94.0 0.0 0.2
A-weighting 94.0 0.0 +0.2
Z-weighting 94.0 0.0 +0.2
L} L}
onaslumugy onaslumuny
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Calibration Report Calibration Report
7.2 Level Linearity on the reference level range, Lower Function : 11. High-Level Stability
Anticipated Measured value Deviated value Acceptance limits High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.
Vall;:édﬂ) (;lBO) (Od.g) (:151) le)ep[;egg::) Reference SPL Co:celcu os::nsz: 'T”ltme Deviated value Acceptance limits
89.0 89.0 0.0 +1.1 (min) (dB) Period (dB) (dB) (dB)
84.0 84.0 0.0 +1.1 5 139.0 139.0 0.0 +0.3
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1 Uncertainty of measurement
69.0 69.0 0.0 +1.1 . Maximum-permitted uncertainty
64.0 64.0 0.0 +1.1 Function Uncertainty of?ﬂeasurement
59.0 59.0 0.0 +1.1 (dB) (dB)
54.0 54.0 0.0 +1.1 1) Indication at the calibration check frequency 0.30 Not applicable
49.0 49.0 0.0 +1.1 2) Self-generated Noise 0.10 Not applicable
44.0 44.1 0.1 +1.1 3) Acoustical signal tests of frequency weightings 0.30 0.60 (10Hz to 4kHz)
43.0 43.2 0.2 +1.1 - Free-field sound pressure response level ) 0.70 (>4kHz to 10kHz)
42.0 422 0.2 +1.1 4) Electrical signal tests of frequency weightings 0.20 0.20
41.0 41.3 0.3 +1.1 5) Frequency and time weighting at 1 kHz 0.20 0.20
40.0 40.4 0.4 +1.1 6) Long-Term Stability 0.10 0.10
7) Level Linearity on the reference level range 0.30 0.30
Function : 8. Tone burst response 8) Tone burst response 0.20 0.30
Time Tone burst Measured Deviated Acceptance limits 9) Peak C sound level 0.20 0.35
Weighting duration, Tb (ms) value (dB) value (dB) (dB) 10) Overload indication 0.20 0.25
200 135.9 -0.1 +1.0 11) High-Level Stability 0.10 0.10
Fast 2 118.8 -0.2 +1.0;-25
0.25 109.6 -0.4 +1.5;-5.0 Remarks: 1. Indication at the calibration check frequency can not measured because customer does not provide
Slow 200 129.5 -0.1 +1.0 a sound calibrator.
2 109.9 -0.1 +1.0;-5.0 2. The acceptance limit is for the deviated value.
200 130.0 0.0 +1.0 3. Acceptance limits was IEC61672-3:2013 Class 2.
LAE 2 110.0 0.0 +1.0;-2.5 4. The coverage factor k = 2.00
0.25 100.8 -0.2 +1.5;-5.0
- - End of Report - -
Function : 9. Peak C sound level
Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1347 01 £3.0
cycle
Positive
134.4 134.1 -0.3 +2.0
half cycle
Negative 1344 130.1 03 2.0
half cycle
Function : 10. Overload indication
— Measured value (dB) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
1436 1435 0.1 =15 .
LeneslumUAN enaslupmuny
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5, Electrical signal test of frequency weightings, Weighting network respane with relative to 1 kHz
LU Setting Deviatisn from various Froguemncy Atceprance
UNCERTAINTY
TAST £ 37139 Welghting Respone curve Lt Wesunt
STD Settlug Adimi Cldiy pAC (S0 {4 dl}
03 b it i (i) 10 Puss
125l -t adr o 14 Pags
2502 -t ol un 14 |
00 1z a0 air 0o s B
100 Ha i [ o o 10 B
2000 1 e 1] ol ug a0 P
4000 M ad o oh An Pass
I 1 (0 ik (1] a0 Pass
00K e il i 1h Mo
& Froguency and time weightings at 1kHz
TUC Settiag sTD Measored Agcoplanee
UNCERTAINTY
FAST /37138 REF LN ERR Limit Result
VU Waighting () {C14) {am) I+ iy [EX-11
A Ham Fa on 020 Pass
i 1140 140 0o (51] 10 (BT
z 11300 1 oy 1 Paiss
VN Setting sTD Measured Agcopianee
UNCERTAINTY
F-IAE A REF (1S EfR Limiz Resubt
PUC Time Hespane {any} iy fan [E=111) 1+ dit)
Fass 1400 AL o k1o lrassl
i (et 14 an nan Pk
Ty 114m 140 nn 0,10 Tussl
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1. Indication 3t the calik check frequency
VUL Setiing Numinub Heture Adjiist After Adjust Accrptanicn
UNCERTAL
FAST 1A | 37139 Level Ui Eni uee et Limit Rewili
Callbratar Setting (dm) (h) {dn} (i) i 1+ dR) ()
100012 114 00 76 1143 054 1138 i azn a0 Puss
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2 Seff-generated noise. Microphana installed

VLE Setriag
Mensur ENCERTAINTY
FAST (3T-139
LU Wekghtimg [ (B
A N7 [ENIY)

3, self-generated noise, Microphone replaced by the electrical input signal device
VU Setting.

Measured UNCERTAINTY
PA! eyl
LU Wekehikg iy 24y
A %4 i
[} %A e
# ] R}

4, acoustic signal test of frequency weightings (Without Windscreen)
Dievintion frem varings Frequency Aeoeptanee
LU Setting UNCERTAINTY
Weighting Respone ¢orve Lt Resiidl
IAST I 3-10% A L8 x
=iy
STI Setting [ {48 (L
138 He nn ol ol 060 1.5 T
100 He [LIN a0 (AL A0 L Faga
4000 He (13 O i it LR P
WML e (& 0 i 0l s Lass
'
i e e - 0 - sttt i e - LONATT LIAUAN

WA TON S 01 Rl 4 Bl 302
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7. bong Term Stability

UL Sentimg. Mieasured Arveptumee
UNCERTAINTY
FASTIAI 1M e Limiv Hesull
ST Setting (CL] (£ ] 1+ a8}
Initial J140
Final Lien
Dl [ o .30 Pam
B. Level lineatity on the reference level range
UL Setting Anticiputed Devintian Avcaplunce
UNUERTAINTY
FAST /A 371538 REF Enn Limis Mewiibi
STD R Ay (i) £l [+ iy
[(ETE] 13 0o 1 Page
13280 i an iH] Prsi
200 129 1208 an ] Tuss
120 124 1210 () 14 Fak
Y e g ay (X} Pass
A (18] HEL] L] (R} Pass
[ it tina an 13 Pags
T80 1 ey an (B} Pass
9900 9% w0l an (B} i'nss
w0 s sl o 1 Pags:
He00 W £ an (] Tuss
0
i 2] a4y [ (] Pz
A k) 1] an 14 Fass
T k0 Ml an ] Fass
R o W ol (B} I'uss.
4 i & i 1 Puss
= ko 34 an (] Pass
5410 54 0 T (] Fags
A% an A un L Fass
A4 £ a1 a0l 1 Fuss
it an 4 ad 1 T
A £l s 0% (] (T
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12. Overload indication
9, Level linearity including the leve| range control VUC Serilg s P—
e " UNCERTAD
VUL Setting T Mynsured Accepiancy IETRET - o
UNCERTAINTY FAST ) A/ 30138 (L LE Limmit L
T . e .
AST REF (UES ERR Limin Teesut STO Setiing e (= dnj e
ne + £
UHE R n il e e Lzam Tt anehalf cyele F-1
430 Ear I ] s
Faiy 4 . S } i Negurive ane-half cycle 1426
ol i bt I L Dyt o 020 14 Fass
10, Tone burst response
13. High Level Stabili
T Antigiuted L —" Atcaplance R ST
UNCERTAINTY VL Setnimg Measured Agoeptamee
ALIT-139 Taneirst Her ERR Limit Resuli UNCERTAINTY
FAST/A /%139 e Limin Rewnlt
VUL Time Respane Ama) (L) (CL1] [EX 1Y {2 dii)
ST Seitimy () [ um (4 dlt)
i 380 1334 .1 Lo TPass
Iminal 1380
Vam 2 1RO [EaR ) <Ll 23 Fasi
Final 13840
025 LT (5] 44 HA A Pasy
Dievisted i
] 1246 1254 €2 (] Fass
Sl o
? 1o 08§ 0.3 H 30 Pz Nate:
200 1290 1290 o Lo Pass Masimir-permit
SEL 2 1] w1 1 si-ad 5 Functhin
Pt Uncertainty of measurement
028 [ " 01 HA-AN Paxs
1. Tediarion ar e calimatio check frequency Nin spplichic
11. Peak C Sound level 3 SelFpenermted nidse, Micnsphone jistellal Mol sprplicabiie
UUC Seti Anticipated R d Arsuplancy
= L Soa UNCEREAINTY A 3. SelFyonental o, Mictophine eplicod by the locirical it signal devioe ik sppalle
FAST /108142 REF LIS ERn Limit Tewult
4. Acoustie signal test of frequency weightings 2 10 Hz ba 4 WHz 1,00 i
ST Sriting A} (L1 (CL1) (S (e
[ Acoustie signal beat of fregumey wiighiinggs o >4 kH 1o 10 kKHx 0.0 dn
Complete cycle 1374 1368 160 3o Pass
5. Elepleal s 2 =y weedghilngs, Welghting ey with relative 070 dn
otiive KAl ity [T s For o e = Flewrleal signal tem of frequency wedghiings, Welghting nevwank nespme with relative w | kHe 204t
Hegalve half iyele 1304 1162 e 20 . 6. Freypmncy and time weightings u |kEs 2648
17, Linig Term Stabsllty Lo dn
. Lovel lmsanity on thie referenes level mnge Lo i
0. Level lmanrity inchiding Ure lovel mnge control 130 di
118 Trome burdl fesponsy 030 4B
11, Presk © Sound fevel 0I5 dEy
12 {verload wdicativg 018 8
13, High Level Stability 000 8

Avreptame N s Mivsar i [EC AT 12000

Tht wmmalta chasiod ol o o (ot it Thhe istifnine shall

- rerembu e et o Tl sl st g

ADNEI hmuq" Ve s kit i bl T cotlcnee shillai e tapeoditd enecp s il ot wringn oot ot RE)FYGET ‘hlﬂﬁl'lﬂu

WIS A0 B D Dot A0 T SR PP M )

INNOVATIVE INSTRUMENT CALTHRATION LAR
INNOVATIVE INSTIUMUENT CALIBIA TION LAJK

ATIVE TR MEST €01 LD AT OFFR T

£ 100 NI TR S90S TISAREIES 11 TAMIIS M A NS ATIVE RSTRUMENT Cr L0 HEAD OFFICE

AR T4 T MEMD B3 SO0 SUSTINAKORN 1] TASTBUR ARG KA,

RSN TT FRARAN PRI 1115 THATE A

1 ANEPHOE BANG PHETSAMLT PRASAN PROVINUE 16560 THAN A

21 AR | AN R

7141
I IR R20 B0 | FAK UO0HL2 =T
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Cusiamer
Ducisium Hule for Statcnients of Comformity Namic UNITED ANALYET AND ENGINEERING CONSULTANT 00, LD rilficate Ko 1 25-51 M- 106
e skt Tur the sutermas v o sk will by applisd seing DL AC RS 19 Caleletings o thet
Address 1 Sai Umsssi 41, Suklamyis Read, Bemgehk, Prokaoany, Bangkok Request No 1 Rieg 20050478
Tgurstinng i Cesmplianes wh Specificesion as Reowing Uig. and sinvinents
10260
Pass © The resdsres et vesslt plas e crpaiided iniomaiany with s 5570 doveenge pibbifity were mitfin fla il
. Uit Unider Calibeatian Detalls
Fase = The mrgsiwmnn et Simit Vhossrrver, & f the papaibsl ancertamy of menmenen o 99 esaceily e i,
i Messunsemce e | Socil Lovel Meter Microphong Class | 3
Fall' + The trasisiromenn seslt wis s ol i T Hipaner. s poren of e expaile missimey of mearasenta) 05 iwiis the lima
= - Manufactuner RION Microphone Modd | UC-52
il The masam T e mlih 9 it
Mokl NI~ Mictophane /4 - 156391
Serlal Numbes BRI Prearmplifier Modsd | NH-24
(18] LIAEEMA2 0R9/2555 Prearmplifier SN 1 11460
Upper limit
e o Resalutkn ol di Insrument Status - Used
BERRELSat NuE Cubibeution Envirsiment and Detai
™ i s’
BE% wapardnd uncafainly 1 Tempersiire 1CETE
Pa "
o Maminl ey 5D S4RI + 20 481
Esvenine Fremure 1013 Bl £ 16 hits
Received Die 1% Fehrumy 2005
Lower limit
5 15 March 2025
End of Certificate Calibeaied Date turch 202
Calibeatlin Pricechire Tehimise: method CT-51M-0F fased an 1EC #1672-3 <2013 Eléstrimcoiisies - Sound level meters - Patt 3: Teriic best
Location af Calriton Lah Acautic
Reference Standard
Instristrent Brund Mosdel SN The calibraion Tracehility
Sranchrd Microphane irile] e K 4192 2294984 34 Jisme 20129 NIMT
Autfin Cenerior Svanick Fvamdlll 11 13 Cictoter 2625 WK Hleciric
Nete

The reporied uncerisinty is bused on standord uncerinty multsplied by he Coverge Factor § = 2, praviding s level of confidence spmoximately 96 %

Calitirated By : ,l)l{ Appreved Hy : MmTn
M1 Nopgasdun Lsangin Mt Pacit Misthurvem
Serviee Callbeution Enginser Calibration Enginees Supervisos
R Drare ¢ 11 March 2025
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1. Indication at the callbration check frequency
UUE Setting Neminal Bufars Adjust Alar Addjusk Acceptancy 5, Flectrical slgnal test of frequency welghtings, Weighting network respone with refative to 1 kHz
UNCERTAINTY .
— = = VI Sattlng Devinting from varinus Frequeney Acreptanee
FAST/A£30-130 Level vue ERR (e ERE Limit L UNCERTAINTY
Culllratar Settlng fdity fny ) {any {am) i+ ity {2 dm) FAST / 38130 Weighting Wespane curve Limit Result
1000 He 114 dB 11403 1141 0oy 140 a3 ni 03 Poss i, ki CuE il (9% adn
63 11 .l 20 m
Mg Absolsne sensitivity was esublished by the we af Sound Cusibrasar Brassd SVANTER, Modl 5V 35, 58N 44702 a i
4 He 411 (0] L 14 Pass
250 H ALl o no 14 Tass
2. 5elf d noise, Microphaone instal
T iaie S Hr ol al [ 13 Pass
EAHIT3 Meauared i 1000 11z af [ oa 0 10 P
BUC Wghting (i) (B L] 2100 1L ol .l [ 10 Pass
A s a0 00 Ha an o al in Pass
3. Self-generated nolse, Microphane replaced by the electrical input signal device MO0 e al i o a0 Pass
VLC Hettlng IO (=T e 16000 1Ex 13 14 ol [
FAST | M-130
VDT Weighting E (4 dB) E. Freguency and time weig at 1kHz
LU Surting 5Th Measured Acceptance
A 133 010 UNCERTAINTY
P 6% o FAST ! 30-130 HEF e ERR Limit Resull
¥4 210 (A VLC Weighting fgy (dnj} (L) (EX 1] I iy
A 16 1140 i 030 Iass
4. Acoustic signal test of frequency weightings (Without Windscreen) c 110 1140 o .2 020 s
Teslatban frum varbens Frequeney Acreplunce
UL Sertbng ! UNCERTAINTY ] (el 1140 0o 020 Tass
Weighting Tespone curve Limie B
FAST [ 30-130 A [4 i
2B} (3111 5T Missurad Aceepianie
AT Sutling [y (L] Gy UNCERTAINTY
125 He ik na L] L (£ Fass HEF wue FRE Limit
1000 1 i [ i i) i Fan any (EL (CL] (+an) (BT
4000 Hx Yy a3 a2 P 10 Vi Fas Vi 114 an 010 Pass]
400 Hix E B 2 am i Bani Slom (] L4 00 30 o Fusal
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Cenificaie Mo Z5-51M-100 Certificate No 2551 M-10
Hegues No Req-2024-474 Heques No e HRSMTH
7, Long Term Stability
VUE Serrimg Messured Accrptunce 9. Level linearity including the leve! range controf
- UNCERTAINTY LUC Seting STD Measured Aecrptunee
FAST ! A 30:130 Limit Result UNCERTAINTY
A 2 Ui
ST 8eting i i i FAST REF v ERR Limit Reslt
i Tas VEC Range (dR) (el [y {+dBI
—- 20,10 194 ol Ll Tass
Fiml i) -1 30 (R
Desated oo 114 1120 ol LL sz
8. Level lingarity on the reference level range AL Toile hurstfespchie
S 2
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I i [ ) [ s o i iy oy Lk Pass
100 14 (&) i 1 Piss Fist 2 1 1090 0o Fass
12800 i 1289 ol (] Tt [+ 1000 e il Pasi
12400 4 1240 i 8] Pass 200 I 1k 0o Lo Pass
Slow 2o
[REL 11 s 10 L1 Pass 4 100 lona no =10, +50 Pass
A 1 1ied s H Piss 200 1200 1200 0o 10 Faas
1w 10w (] L1 8] Pass SEL 2 0080 ] on Piss
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Page 1 67
Certificate Mo LEELM- 106 Cificate No I5SLM-106
Hequest No Heg-225-04T8 Reque Mo PRaeg-20Z5-04TH
12. Overload indication
ULC Setting Meusured Acceplance Deeksing Rule for Statements of Conlermity
UNCERTAINTY : . .
VAST (A7 30-130 (TS Limit Hesult The stz dexinioes rule sl o the swsssernn of carssicy 1o ek calitoation ol wil AL -GN o
STD Seiting. [di} (= 085 =iy Hepoming of Csmplumce with Sgecificacion e followng Fig. asd siaiemars
Fam = The mammement ralt & U4Y% merage ty i Tini
Tosliive ong-hall cycle 1396
Pass’ = The fusisarmmen reli was wiiin ihe Tl However, 3 porien of S saparsted uncensisiy of messureismt i 55% gaceeds ibe lmit
Megsive oie-hald cycls 1394
Fal' = Uine mammremens repait wg ot o ihe bl flwrver, 8 portiss : “ g
Deiigied 0.2 am i3 Pass
Fall = reuli pliss il & 857 woverage prehabiiey were suside tie limil

13, High Level Stability N
ULC Setting Acceptanto

T 1

UNCERTAINTY

PAST T A 30150 e Limit Hesult - Upper it
STD Seiting ) (4 ) (en) Meagured value T pt
Inizisl 1200 95% expanded nairty ‘L Pasy’
Fimal 12806 s
1 Norminal
Deyiated no
Note © .
Lower limit
Muximum-pormitted End of Certificate
Functinn
Uncertainty of mensurement
1. Indication at the citirtion check frequency Nl appicabile
(1. Self-penerated noise, Misophone insilied T applizable
3. Self- by the el 1 iguit elgnal device Mt sppdcabile
4. Avoustic signal kst of frequency weightings ml 16 Hx o4 kHz 60 dH
4, Acoustic signal bost of frequency welghtings o =4 kilz o 10 kb LT dE
3. Electrical slgnal iost of froguency weiphtings, Weighting network respone with relative 1o | kHz 020 di
6, Fregiency and fime weightings ot 1Kz 02048
7. Lot Term Scabilivy LELTL
i Liswel lincarity on il refirence Tevel rige 0.3 4B
% Lievel lnearity fnchiling dhe kvl mige corb] [RUNTY
1ib. Tome burst responss 03040
L1, Pesh © Sound level [ELEL)
12 Overload indication 025 dR
13 High Level Swmhiljty [RE
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wnaslumuR

The tevthe i he Tha wesathis wlased conly vo the iem calibmard. T conificas shall not be ropmdsced cxceps i ull, wilimn wrsses spprovis of the lsevanve mrsmem Ca.. Lig

o1, vt it ol the

wnasluemuAl

- TOR-ELA1 R 8 L ke 34630 AT LA e 1 i ot £534

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHI PEOF{N IPORN ] SITHIPORN ASSOCIATES

< CALIBRATION LABORATORY

SIT

550Cliate

Ceri. No. : ACL25032 Cert. No. : ACL25032
Pages :  lof§ Job No,  : VC6BACDOSE
- - - Pages : 2ofB
Calibration Certificate ’

Calibration Procedure : CP-AU-0

Equipment : SOUND LEVEL METER

Manufacturer :
Muodel :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature ;
Pressure :

Relative Humidity :

Received Date :
Calibration Date :
Date of Issuce :

Calibrated by :

Approved by :

RICIN

NL~42/ Microphone UC-32 / Preamplifier NH-24
DIO00IE2 / 18T202 /01344

LIAEEFM.0242564

GOOn

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 SOI UDOMSUEK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGEOK 10260

THAILAND.

{230 £3) <
{1013 3 ) kP
{500 £20 ) %

03 JANUARY 2025
13- 14 JANUARY 2025
LS JANUARY 2025

Nathakomn Pisutpaisan

Yy >SS

{ Thanskul Petchurai )

This certificate is issued in accordance with the requirements of [SOAEC 17025 standard, muy not be reproduyced

other than in full, except with the prior written approval of the head of Calibration Laboratory,

Lana'l':'laimuqu

Calibration Method :

This equipment was calibruted by follow on IEC-61672-3 (201 3) Stundard for sound level meter (SEM),

The SEM had tests w0 Acoustical and Electrical signnl tests of frequency weighting with Anechoic chamber nnd Reference

Standurd Instruments.

For tests resulis.of each stems were made by observation of cach Instruments display and also with SLMs display.

Condition of this result of calibration :
1. Reference Sumndard Instrunwents

Instrument Model Serial No.
Waveform Generator 33210a MY43017076
Wavefurm Generstor 335118 MY52302742
Digital Multimeter 334614 0104
Digiral Multimeser 33461A MY33220076
Digital Multimeter 344614 MYG0024273
Programmable Attenuator MAT-1070 62100114
Candenser Microphone 4180 2977900
Measuring Amplifier NA4IKAL 14560445

Cert, No, Due Date
EF-0008-24 U5-FEB-25
EF-07-24 05-FEB-25

EEL.BP 21/0267  |3-FEB-25
EEL.BP 2(Mi1267  |5-FEB-25
EEL.BP 2240267 15-FEB-25
EF-0004-24 035-FEB-25
AA-1001-24 12-FEB-25
AAN-3001-24 U5-FEB-25

2. This result of calibration was found securate as shown on date amd place of calibrution for this calibruted item only.

3. This certificare is raceable 1o the international system of unit musinained m :

3.1 National Institute of Metralogy {Thailand),

3.2 Thatlund Instituie of und Technological B

b (TISTR).
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SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. 1 ACL25032
Job No. 1 VOOEACODEE
Pages : 3ofR

Summary of Measurement Result :
Uneertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dit)
1. Absolute sensitivity 02 NiA
2. Sell-generated noise 02 NiA
3, Acoustical signal lests of frequency weightings
125 He 0.3 06
1000 Hz 0.3 (L6
B0 Hz 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 (L6
For >4 kHz o 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz 0.3 1.0
5. Frequency wnd time weightings at | kHz 02 02
&, Long - term stability 0.1 0.1
7. Level linearity on the reference level mope 02 3
. Level linesrity including the level range conrol 02 0.3
5, Tone burst response 02 0.3
10, Peak C sound level 02 0.35
11, Overload indication 0.2 0.25
12, High level stubility ol 0.1

eneaslunyay

SITHIPORN,

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings

Weighting nerwork response with relative to 1 kHz.

Cert. No. : ACL25032
Jub No, @ VCGSACDHOS6
Pages @ 5of8

F Dreviation from various frequency weighting response curve (dB)
(Hz) Flat Cowelght | Acweight A
Limits
63 0.0 0.4 0.0 =10
125 0.0 0.0 0 215
250 0.0 0.0 .0 +1.3
500 0.0 0.0 0.0 +L.5
1000 0 0.0 L0 +1.0
2000 LA 0.0 A0 +2.0
4000 {181} 0.0 0.0 +3.0
BOO0 {10 0.1 0.1 +5.0
5, Frequency and time welghtings at 1 kiHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limiits
Weighting (4B) (48 (dB ) (dB)
A - weight 5.0 4.0 0.0 &3
C - weight G4.0 94.0 0.0 &2
Flat 4.0 94.0 00 =02
5.2 Time weighting at | kHz
Anficipated Mensured Deviated Aceeptance
Frequency Value Vilue Value Limits
Weighting {dB} (dB ) (dB} (dB )
Fast 4.0 Gd0h 0.0 0.1
Slow 4.0 94.0 0.0 £0.1
Leq 94,0 4.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display | Devined | Aceeptance
Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (d8) |
A - weight 94.0 94.0 00 Longg %

SITHIPORN,

SITHIPORN ASSOCIATES

Ftsoclates CALIBRATION LABORATORY
Cert. No. 1 ACL23032
Job No. VCASACHISG
Puge Aol
Result of calibration :
1. Absolute sensitivity
Reference Measured Accoptance
Acoustic Signal Value Bleviagion Limit
[ diy (dB ) 1 d8 | {dB b
93.9191.94) 91.9 (L .3
1. Self-gencrated noise
2.1 Normnl test
Measured Vilue
(dB )

154

2.2 The mucrophone of the sound level meter was repliced by electrical signal mput devige,

Frequency Weighting

Welghting dB )

A - weight 1248

€ - weight 18,1
Flat 38

3. Acoustical signal tests of frequency weightingy

Miter free-field acoustic respomse at o level of 84 dBB

Frequency Devingson from varous frequency weighting response curve (dB)
{Hxd Flut Cowelght A-weight Acc_c,‘m_xn:r
Limits
125 0.4 L4 04 1.3
1000 0.2 02 2 £ 10
AL L4 15 1.5 5.0
'
ey
s
S |T H | P O R N ] SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. : ACL25032
Joh Mo, @ VOGRACOO56
Pages @ 6of8
7. Level linearity on the reference level range
Anticipated | Messured Deviated Accepuinee
Value Valug Vilue Limits
(dB) (dB } (dB ) (dB )
1374 137.0 0. 1.1
136.0 136,01 0.0 1.0
1350 1350 0.0 & hd
1340 134.0 0.0 1.1
13340 133.0 .0 + 1.1
1320 1320 0. + 1.1
1310 131.0 0.0 21,1
1280 129.0 0.0 + 1.1
124.0 124.0 . 151
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 H1il
1080 1090 0. .l
1040 1040 .40 +1.1
99.0 99.0 0.0 E3
4.0 9.0 0.0 +1.]
Be.0 89,0 0.4 +L1
840 B4.0 0.0 1.1
9.0 789 0.1 *1.1
74.0 4.0 0.0 1.1
69,00 69,0 .0 L1
6.0 639 -kl 1.1
500 390 0.0 =11
34.0 539 01 2101
44900 489 -1 1.1
44.0 439 kL1 1.1
39.0 8.9 =0.1 =11
4.0 34.0 0.0 +11
30,0 300 0.0 1.1
200 28.0 0.0 1.1
280 28.0 0.0 +1.1
70 27,1 .1 + L1
260 26.2 02 1.1
25.0 253 02 1. ,

Lana;?'lwy )




SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

assocliates

Cert. No. : ACL25032
Job No. : VO6BACHISE
Pages  : Tol§

& Level linearity including the fevel runge contral

Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB ) {dB ) (dB ) (dB )
130 94,0 4.0 0.0 211
Anticipated Measured Dievinted Acceptanes
Range Value WValoe Value Limits
(dB ) (dB ) LdB ) (dB}
130 29.0 291 18] £1.1
9. Tone burst response
Time Tone burst Anticipated Measured Devinted Acceptunce
duration, Th Cycle Value Value Valug Limits
Weighting (ms ) (d8) [ dB ) (dB ) (dB )
025 1 108.0 1079 0.1 1.5:-5.0
Fust 2 § 1170 117.0 0.0 1.0:-25
200 R 1340 134.0 0.0 +1.0
Sl 1 B 1005.0 108.0 0.0 L5;-5.0
200 B0 127.6 127.6 i =10
0.25 1 99.0 9B -1 15;-50
SEL 2 8 108.0 108.0 0.0 ]
200 800 128.0 128.0 0.0 =10

INSOVATIVE IRSTHUMENT CALIDRATION LAE
IRNOVATIVE INSTRUMENT €O LTD. HEAD GFFRCL
TN MO0 18, S SURTIRAKCEN || TAMION IANG KAL),
AMPHIEE FANG FHLESANTIT FILAKAN PROVIGUE 10 THARLAN

201 ST FAN R 16710

CALIAATION LARORATEY

Page: 1T
Certificate of Calibration

Castnmer

Marte UNITED ANALYST AND FROINFERING CONSULTANT COLTD. Certificute Ne © I5-51M-057

Address = K1 Soi Udommnk 41, Sukhmmyvit Road, Bangchak, Prakanceg, Bungkok Request No o Heg-2025-0401

102601

Unit Under Culltration Detalls

Moasunoent i - : Sound Leval Meter Microphane Clags - 2

Wisnufacturer | RIGN Pieraghone Model | UE-52

Muadel NL-2 Microphone &2 @ 139073

Setial Nutsher 0oazI431 Preamplfier Modul - NH-29

n 1 UAEEMAZ (812555 Preamplifier 8N | 1452

Resolution bt dB Irsstrutmetit Stns | Used

Calihration Envirsnment and Detsils

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN)

associates

Cert. No. © ACL25032
Jub No, @ VOGBACD056

Pages @ Bol¥
10, Peak C sound level

Number of cyele Anticipated Messurad Devinted Acceplunce
in Value Vaulue, Lopeak Vailue Limits
test signal {dB ) {dB ) (dB ) {dB )
Canti 130.0 130.0 0.0 3.0
One 1334 133.3 0.1 +3.0
Number of cyale Amticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB ) LdB) (dB ) LBy
Conti 133.0 133.0 o +2.0
Positive halfl cyele 1354 135.2 0.2 2.0
Negative half eyele 1354 1352 0.2 10
11, Overlowd indication
Mewsured value ( dB ) Devinted Agceptance
Positive Negative Value Limits
one-hulf cyale | one-half eyele (4B | (dB )
#9.6 §2.5 01 =5
12, High level stability
SLM Display | SEM Display Dievinted Accoplance
Frequency ut initial at final Value Limits
Weighting [dB) (dB ) (dB) (dB)
A= wight 137.0 1370 0.0 .3

The reporied umcerminty s based on o standard uncerfainty multiplied by coverage factor & = 2

ar any value following cateulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate =

Lanm-:}g.iW'

INKOVATIVE INSTRUMENT CALIBRATION LAR
INROVATIVE INSTRUMENT CO. LTD. HEAD OFFICE

T MO | S0] ST TINAKORS 1) TAMDON BANG KA hzonds ue
[P T ——

ANFHOE BANG FHLESAMUT PLAKAN PROVINCE 1850 THALAN 2

TER! 185020 I SHR0-1 FAR: 00hi2 | 171400

‘Temperarm:
Humidity

Harometne Pressure
Fecuivod D
Calibrated Date
Cafibeation Frocedure

Focaiies af' Cal lwatikin

nTHIC

+ S0 WRH £ 20 %RH

10713 it {0 s
14 Feheuary 2004

| 19 Fehruary 2028

lihonsse methiod CP-SLAA| based on 1EC 61672-3 | 2003 Elecmuscoussics - Sound leve] meters - Pant 3 Periodic iesis
Lab Accesstic

elrence Stundard
Enstrumesit Brand Madil 5K D caditsrashon Traehitiry
Suandard Microghane Briel & Kjur disz 104585 IS Juew 2015 RIMTE
Auiso Generlor Sk Svardar] 13t 15 Cigisbar 2615 WE Eatiic
Nete

“The repoeteal uncerdainty'is beisied i standand uncertsinty mltipticd hy the Caverape Factar & = 2, praviding o Jevel of canfidence apiprisimaicly 95 %

Calibrated By : [

The renalia refea sl 161l 1 g

Appraved By ¢ M
. Mappadon Lungat M Pac Muthaem
Service Calfmation Engineer Calibration Engineer Supervisar
Tusare Dt 1 19 Fehrumy 2123

wnaw‘l:ing_pqu

I Ball, et il appeeival o ke Rapasaitlvs Restrureis Ci.,

PR TURELALTT Mo i e 4574

Cenificate No 25-5LM45T
Heguest Mo e 202540401
1. Indication at the caiibration check frequency
LUC Setting MNeminal Before Adjust Alter Adjast Acceptance
UNCERTAINTY
FAST/ A (30130 Lavel e ERR e ERR Limi Ttesubt
Calibrator Setting (L1 [CL] {dit) (1] () (+db) i 2diy
1000 Hee 14 il 1aTE TR 4126 (TEE A 030 34 s
Mite: Absuilate senistivaty was estabBshed by fhe use of S Calibestir Brasd SVANTER, Madel 5V 154, 5N 520ty
2, Salf- | noise, Microphone instatled
LU Settlng
Measred | UNCERTAINTY
FAST 30130
ULE Welyhting [y (=)
A 24 (811
3, Seff-generated noise, Microphone replaced by the electrical input signal device
UUC Settimg
Mewsured | UNCERTAINTY
FAST /30- 140
VLEC Waighting (B} {+am)
A 145 [
] w3 LAl
2 e d ] LA
4. Acoustic signal test of frequency weighti [Without |
Devintion fram variou Frequescy Aceeptanee
UUC Setting UNCERTAINTY.
) Ll Rl
TAST | 861-130 A 3 *
$TD Sarting ) () [ fadn e
125 e 13 L3 13 6ty 14 Pass |
1000 Ha v (i) ] 10 Lo Tass
4000 e A 43 -l (60 a0 Vs
OO0 1k 28 26 BT 0 56 Passl
la
The szvali refiasd vl i e e eaiored ¢ e il widhent et - Ta, bid q

TN 1 M 4 D el 3634



INNOWATIVE IKSTHUMUNE CALIBRATION LAR

INNEWATIVE DNSTRUMENT 0 L AL R

000 BRI 13, S LR TINARAEN || TAMIBCN BANG KAL),
ABISIDE DA PHLESAMUT PRAKAN PEOVINGT 11E40 THAILAN Wb Bt st

TEL: (MiM0=2 1 1650501 PN (073 18- TH40

Cerificate No I5-BLMDST

Heguest Mo T 20250440 |

Electrical signal test o!ffguers:! welghtmp welﬂhtlng network respone with relative to 1 kHz

LU Setting Wuviniion fram varbss Frequency Acceptanes
UNCERTAINTY
FAST/ 30-130 Weightimg Respane curve Lkt Beevule
STD Serting Ay € dm) (i) {4 diy 1+ dBy
63 Hr a3 411 (1] 24 Fam
135 Hz Al ho oo 14 [
250 He 41 nn 040 (K] Pam
00 Bz ni nn 04 L5 Fam
1000 Ha o0 0o 0o 020 (53] P
2004} Hz L1 ol aa an Pass
H0 Hz oa an atl i Pass
BO000 Ha ol ol a0 in T
16N -3 “Lt [ +5; =INF Thss
B, Frequency and 1me welghtings at 1kHz
U Hetting Lt Meavared Arceplance
UNCERTAINTY
TAST | 10-1M) REF (His ERK Lt Resull
UUE Webghting {dny it} (i {4 1) (£ dm)
A 1400 nap i o Pz
C 14.00 1nan L o X Pass
o FIET 0o 0 Pus
WL Setting £rm Measurei Acueplancy
UNCERTAINTY
30-130 /A REF e ERR Limit Rewdl
UUC Tine Respane (L] a1y (L] {+dB) T dl
Fust 140 1140 i i Puss
Sow 11400 1140 B 0,20 (] Puss|
Leg 1400 lan (i) 0.10 Pass)

Lﬂﬂﬂ'li‘bjm'llmll

The mrwalin rokrwsd ey fn the ter salibrated, [ eersficate chall not he remmiésced sz n fall, without reies spprmval of she Inovaifve Instrmment Cn. Lid

e

a1

04 Lusss dute i34

IMHOVATIVE NS TRUMENT CALUBRATION LAR

IOV ATIVL NS TRIUMUENT 0. LD AL G PRL

B 1 SOLSENTINAKGHN || TAMEKIN ANG KAEA

AMPSITHE FEANET PHES SAMNT PRAKAN PROVINGT 1830 THAN A%

TIL. 4021 8 | FAK 068721 1T840

—
A AT} LABORATO N
AC 200 |

Page < 5/7
Centificate No 15-51M-057
Request Ko Theq- 223040 |
8. Level linearity including the level range contral
UL Setting ST Meamured Aceeptanes
UNCERTAINTY
FAST A REF LHE ERR Limit Besull
LLC Range A} () (dE) i = dB) (> dE)
2950 196 o Ll Pass
-1 [
14 40 vo L1 Pass
10. Tane burst response
UL Sentleg ST Antlelpared Measured Acceplanis
UNCERTAINTY
A 3130 Tumeburst Rel e ERR Limit
UUC Thme Respang {ms} (aB) (C113 Ly [ dm (=B}
300 [E171 1260 00 1 Puss
Fast 3 1] 100, [ 10,15 Fags
023 i s -3 +15,-50 Fags
200 g Hag [ " Fusis
Slow .20
2 1000 loo on +10-A0 Pass
00 1200 1200 00 el Pass
SEl 2 1.0 1o no +0,-2§ Pass
125 LIN ) L 01 +1.5,-50 Pass
11, Peak C Sound level
VUL Senting Anticipated Mensniwil Areeptance
UNCERTAINTY
FAST/C/ 35141 REF vrc ERR Limit Result
STD Sartlng [13] i) ({01 (B} (£}
Cimplese eyche 1364 1364 (00 in P
Fagaive half eyele 1324 1332 020 o 0 Pass
Nagatlve half cycle 1354 1343 020 10 Pass

wnms'l:imuqu

Thve ressdin rebawed onty 10 ihe niers salibneed. Tho rortificen skl ner he ropmibseed st 1n ull, witoo wiibes appral of the e bmmen Co., Lid

FRRIUE-SLAA01 Hisy D4 b (ke 2524

INMOVATIVE INSTRUMENT CALIRRATION LAR

INNOVATIVE INSTRUMENT G0 LTD, FEAD OFFICE
T U0 MOCH L SO SUNTINAKORS || TAMBON BANG KALD, E
AMPHIE ARG PHLISAMUT FRAKAN PROVINGE 1640 THAILAN - B

CALENATION LABOIATONY
AL 24|

A2 b5

1 EAR O 16T 140

Page 1 4f7

Cetificate No

Regues: No Req-2023-0401
7. Long Term Stability
ULC Setting Acceptance
UNCERTAINTY
FAST A4 313 L[0T Limit Rewult
STD Setting B} (L) [0
Tnial 140
Final 140
Dieviated o
8, Level linearity on the reference level range
i Sertlg Antivipaied Diwviation Aceuplanee
UNCERTAINTY
FAST! A730-130 REF vec ERR Limit Result
STRn dnr (] i) (e (200
300 1% 158 al (] Pty
ang 14 140 o0 (8] Pass
19,0 b 1265 Al B Pass
12400 124 1240 on ] Mass
100 ny 180 ol 1 Py
1w [0 1140 ol Ll Pass
1000 i 104 o B Fas
10401 i 10 ail 1l Pasy
S wW L] al 8] Fass
W ] o ail ] Pasy
LT " 90 an 8] Pass
(o) " Mo uo ] Trass
oM
0 & TRD an (8] Py
oo " T4 an 5| Py
o w i un Ll Pa
(1 “ “@o o L Py
000 “ "o an Ll Puss
S e “o oo (8} P
o “ w0 e L Frus
W “ ] un L Pins
30,00 w e 0 L sy
400 M ny a1 (8} P
» m i L Trass
2400 7] 1ty -l 1 Tuss

tenanslumuny

Ths sesih rebitsd by T e The gerilf i Bl vt e sirumeai o, L

FRATOEELAE Hew 4 D e 2530

INNOVATIVE INSTRUMENT CALIBRATION LAB

(ST ATIVE ENSTREMEST (0 LTD. HEAL OFFRE

TEI0 MO0 1L SOESUNTINAKORN 1 TAMBON BARNG KALD, |

AMPHHOIE BANC PHLTSAMUT PRAKAN PROVINCE MISHE THAILAN _L WA Tl g
TEL {BGHETE1-TRAE1 AN (80 K-11 16140

Page't /7
Certificute No 29-SLM-37
Request B Regr2022-0401
12, Overload indication
U Setting Meavared Accrplance
UNCERTAINTY
FAST /A (30-130 Limit Resubt

S0 Sering [E=0 1] =iy
Pasitive nne-half cyche 131835
Negarive one-half oycle 1593

Drevtated 0z

13, High Level Stabiity

VLT Setting. Meusured Acveptance
UNCERTAINTY

FAST/ A £ 30-130 Limit Result
ST Setting (diy 1= dE}
Imitial 1290
Final 120
Deviaed an a1 ®30 Pass
Note:
Maximum-permithed
Functinn
Unecertuinty of mensurement
1. Inclication at he calibeniton check Freywency Mot applicable
1. el F-pesemted noise, Micraphons installed Mot applicable
1 Sl f-genemaled nuise, Micraptione replaced by the electrical mput sigeal device applicabie
4. Acoustic signal lest of Trequency wefghtings = 1) Hz w4 kHz 60 dH
4. Acomatic signal test of Troquency welghiisgs = 4 ke s 10 £be 070 a8
5, Blostricul algsal =1 of frequency welghtings, Welghting network respime with relative (o | kHz 030 dB
i, Froyuency und tme welghtings 3t [kFz 00
7. Ling Term Stbility amndn
. Level lincarity om the reference leviel mnge 030dB
Level sty meluding the leved rangs contral o0 g8
11k Tome bt response 030 d8
11, Pk © Sound fevel 03548
12. Overlcad indication 03 dn
13, High Level Stanility atode
- Apcepianey liw and Masimrpermitied |oemainty was 160 8107312010
[
L
The e e i e ———" vl of n}.ﬂna'ﬁ 1?3- 3

FMETRELAA-) B fiaa s 4054
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SITHIPORN ASSOCIATES CO., LTD. 5

CALIBRATION LABORATORY SUTH Bty § &
K

Aanl-40Y| Sirntham Rkood, Bongbumng. Bongpud, Bongick, X700 Tholand bt

AT T LIRS

AN,
IRSEIVA T IVE NS TRUMEA T €0, LTI HEAD OFFCE - | Sl
D11 S ELNTINAKOHN | TARON NG KAL), B TNOVATIVE % ; =]
AMPHEEE IANG PHLTSAMUT TRAKAN PROVINGCE 1040 THAILAN = ‘et Bl Susirio dm AT T s
TEL: M- 1 M SK60-1 FAX: (HMED | 187140 il
Cenificate Mo TS-ELM-057
‘Hegies Na Ieeq-2025-0441 |

Dechien Rale for Statvments of Conformity

The standanl al iy et w11 be ppppled ity ILACE B9201Y, Gralidelines nn e
Cumplianes i
Pai = sl ks e evpenied .y the Bimi.
T’ = Thie musmuresnem sl s wiihin he Simit. Tioveever, & porsainaf i o
Foil = The misasssumnt vl et of s fionst e, s s of e eapandel i LN
Vel = T oded sncersainty v g 4% wore auiside the Bmit
= " e Upper limit
Masmired vilus | I :'l‘
654 mxpanded WW"‘"’“&'n i
Lowsr ik
End of Certificate
wnaslupmuAl
Thet ewnben rekiied only | it whibion ) Irnstentiend Cn, Lid
FhbTURSLA A Wev il e date BB
SITHIPORN SITHIPORN ASSOCIATES
associates -~ CALIBRATION LABORATORY

ID No.:

Condition As Found :

Customer :

Tl =58 2433 a1 Erraill : pofitirotiongnalthiphosn corm CABRATION B34
Cert. No. : ACL25033
Pages :  lof8
Calibration Certificate

Eguipment : SOUND LEVEL METER

Manufacturer : RION

Muodel : NL-42 / Microphone UC-532 / Preamiplifier NH-24

Serinl No.: GHOLO784 / 194539 (14662

UAEEFM.087/2565

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
#1 501 UDOMSUK 4], SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILANE,
Location : E
Ambient Temperature : (23043 ) L &
Pressure : (1013 £3) kPa
Relative Humidity : ( 500 =20 ) %
Received Date : 03 JANUARY 2025

Calibration Date :
Date of 1ssue :

Calibrated by :

Approved by :

13- 14 JANUARY 2025
15 JANLIARY 2025

Mathakarn Pisutpaisan

7 Adut

( Thanskul Petchursi )

This certiffcate is issued in accordanee with the requirements of ISOVIEC 17023 standard, may not be reprodiced
ather than in full, except with the prier writen spprovil of the head of Calibration Laboratory.

Calibration Procedure : Cr-AC01

Calibration Method :

Cert. No. : ACL25033
dob Mo, : VCOEACD050
Pages : 2of8

This equipment was culibruted by follow on IEC-61672-3 (2013) Smndard for sound level meter (SLM),
The SLM had tests to Acoustical und Eleetrical signal tests of frequency weighting with Anechole chamber and Reference

Standard Instruments.

Far tests results of each items were minde by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standord Instruments :

wnaslupuAn
SITHIPORN SITHIPORN ASSOCIATES
associates . CALIBRATION LABORATORY

Cert. No. ; ACL25033
Job No. @ VORBACOUSGH
Pages @ 3al8

Instrument Model Serinl No, Cert. No, Due Date
Waveform Generator 33210A MY4B01T076 EF-0009-24 05-FEB-25
Waveform Generator 335118 MY352302742 EF-007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BP 21/0267 13-FEB-23
Digital Multimeter 334n1a MY33220076 EEL.BP 240267  15-FEB-25
Digital Multimeter 34a61A MY6&H24273 EEL.BP 22/0267  15-FEB-25
Programmable Attenustor MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2077900 AA-1001-24 12-FEB-25
Meusuring Amplifier NA4IKAI 34560495 AA-3001-24 05-FEB-23

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

3, This certificate is traceable to the intermotional system of unil maintained of ;
2.1 National Institute of Metrology (Thafland).
3.2 Thailand Instituge of Scientific and Technological Research (TISTRL

Lanmgum )

Uncertalnty Maximum-permitted
Parameter unceriainty of
(dB)
(dB)y
1. Absolute sensitivity 0.2 NiA
2, Sclf-genernted noise 0.2 NiA
3, Acoustical signal tesis of freg |

125 He 0.3 XY
1064 He 0.3 0.6
BO00 Hz 0.3 L

4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kiz 03 0.6
For >4 kHz 10 10 kHa 0.3 0.7
For > |0 kHz to 20 kHz 0.3 1.0
5. Frequency and time weightings at 1 kHz 0.2 .2
i, Long - term stability 0.1 0.1
7. Level lineanty on the reference level mnge 02 0.3
8. Level lineanity including the level range control 0.z 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11, Overload indi 0.2 0.25
12 High level smbility ol 0.1




SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACLZ5833

Jab No. VOBBACDSG
Page : doff
Result of culibration :
1. Absolute sensitivity
HReference Mensuimed Acceptance
Acoustic Signal Value Devintion Limit
(dB ) LdH ) (dB | 1dB )
931.91(93.94) 919 0.0 1.3
2, Self-genernted noise
21 Narmal test
Mensured Value

1.2 The microphone of the sound level meter was replaced by electrical signal inpur device.

Frequency Weighting

Weighting {dB )

A - welght 0L

C - weight 16.7
Flat 215

3, Acoustical signal tests of Trequency weightings

Meter free-field scoustic response a1 8 level of 84 4B

Frequency Deviation from varios frequency weighting response curve (dB)
VEz) Flai Cowelght | A-welght AlosEmece
Limits
125 0.5 0.5 0.5 25
100 [} .1 1. £10
BO00 0.1 -l A +5.1)
'
onelypm!
SITHIPORN | SITHIPORN ASSOCIATES
associates .~ CALIBRATION LABORATORY
Cert. No. 1 ACL25033
dob No. 1 VOBBACNISS
Pages : Gol§
7. Level linearity on the reference level range
Anticipated Mensured Deviated Acceprance
Valug Value Value Limits
(dB) [ dB } LdB ) (dB )
i37.0 137,00 0.4 1,1
L36.0 136,0 4.4 13
135.0 135.0 0.0 L]
134.0 1340 0.4 1,1
133.0 133.0 0.0 = .l
132.0 132.0 .40 #1.1
131.0 1300 0.0 % Ll
128,00 125.0 0.0 S
124.0 124.00 0.4 & 1.1
118.0 1181 0l & 1.1
1140 1140 0.0 1.1
109.0 1080 0.0 * 1.1
104.0 104.1 0.1 1.1
99.0 9.0 0.0 + 1.1
4.0 paal) 0.0 1
390 249.0 0.0 +1.1
4.0 B4 0.0 +1,1
9.0 7.0 0.0 = L1
4.0 740 0.0 + 1,1
69,0 60,0 00 +1.1
4.0 640 0.0 1,1
59.0 4.0 0.0 &1
54.0 4.0 0.0 * 1.1
49.0 44,0 0.0 14
44.0 A0k 0.0 1.1
39.0 3.4 0.0 & 1.1
340 34.0 0.0 * 1.1
30.0 99 -l o .1
2940 29.0 .0 1]
2840 28.0 0.0 1.1
2740 269 -1 & 1.1
2640 59 0.1 + L1
250 248 1.1 +1.1

Lanmsy.‘i% ‘
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CALIBRATION LABORATORY

4, Electrical signal testy of freguency weightings
Weighting nerwork response with relative 1o 1 kHz

Cert. No. : ACL25033
Job No.  : VOGBACHISG
Pages @ Sof8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) A
¥ Flat Coweight' | Avvecight AN
Limits
i3 0.1 .0 0.1 2.0
123 0.0 (1K1} 0.0 +1.5
250 (.0 [iX1} .0 +L.5
SiM 0.0 0.1 0.0 +L.5
1000 0.0 0.0 00 1.0
2000 0.0 0.1 0 2.0
4000 0.0 0.1 0 3.0
BODG 0.1 0.1 L1 5.0
5, Frequency and thme weightings at | kHz
5,1 Frequency weightings st | kHz
Anticipated Mensured Devinted Acceplance
Frequency Value Value Value Limiss
Weighting (dB ) (di ) (dB ) (dB )
A - weight G40 S4.00 U0 +02
- weight 94.0 G400 .0 +1{.2
Flat 940 G400 [1X1] =02
5.2 Time weighting 1 1 kiz
Anticipated Measured Devinted Acceptance
Frequency Value Vulue Valee Limits
Weighting (an ) (dn) (4B ) (dB)
Fast 940 940 4. =11
Slow .0 4.0 0.0 +0.1
Leq 24,0 94,0 0.0 =01
6. Long - term stability
SLM Displuy [ SLM Displuy | Devinted Acceptance
Erequency atinitial at final Value Limits
Weghiing (dB ) (dB) (dB ) (dB) |,
A - weight 94,0 94,1 0.1 mlﬂﬂm )
S | T H | P O R N ] SITHIPORN ASSOCIATES
Cert. No. 1 ACL25033
Job No. @ VOGRACUISE
Pages : Tof8
. Level linearity including the level range control
Anticipated Measured Deviated Acceptunce
Runge Value Value Value Limits
(dB ) (dB ) (dB ) (dB )
130 94.0 94.0 a0 &Lt
Anticipated Measured Deviated Acceptance
Ranje Value Value Valiwe Lirnits
{dB ) (dB ) (dB ) (dB )
130 29.0 29.0 0.0 1.1
9. Tone burst response
Time Tone barst Anticipated Measured Deviated | Acceprance
durution, Th Cyele Value Value Vulue Limits
Weighting (s ) (dB ) (dB) (dB) (dB )
.25 1 108.0 108.0 0.0 15550
Fast 2 L 1170 117.0 L) 1.04-25
200 00 134.0 134.1 01 1.0
(] 108.0 0.0 e ]
s 2 % 108, i 1
200 B0 127.6 127.6 LLES] +1.0
0.25 1 95.0 S5 -1 1.5.-5.0
SEL 2 L] 1180 1080 0.0 10;23
200 B0 128.0 128.1 0.1 +1.0

Lanm}'l_.:iw !
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10. Peak C sound level
Mumber of cycle Anticipated Measured Deviated Acceptance
mn Value Valye, Lepeak Vulue Limits
fese signal (dB ) 1 dB ) LdB ) (dB)
Continuous 130.0 130.0 0.0 3.0
One 1334 1333 1 =30
Number of cycle Anticipated Measured Deviamd Acceptance
in Value Value Value Limits
test signal {dB ] (dB ) (dB} (dB )
Conti 133.0 133.1 0.1 220
Positive half eyele 1354 1352 0.2 2.0
Negative half cyele 1354 1352 032 2.0
1L Overload indication
Measured value ( dB ) Deviaed Acceptanee
Positive Negative Value Limits
one-half eyele | one-half eycle ( dB ) (dB)
845 895 .0 +1.5
12. High level stubility
SLM Display | SLM Display Devined Agceplance
Frequency ut initial it final Value Limits
Weighting (dB ) 1dB ) (dB ) {dB )
A - weight 1370 137.1 0.1 403
The reported uncertainty is based on & standard Itiplied by age factar § =2
or any valee following caloulati iding a lavel of of opproxi ly 95 %
End of Calibratlon Certificate _
'
wnanslumauny
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Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No, 1 ACLZ5030
dob Mo, VOSBACIHISG
Pages i 2of8

This equipment was calibrated by follow on [EC-61672-3 (2013) Stmndard for sound level meter (SLM).

The SEM had wests to Acoustical and Electrical signal
Sundard [nstriments,

tests of freg

hting with Anechoic chumber and R

For tests results of each items were mode by observation of each Instruments display and also with SLM's display.

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

Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 332104 MY4B017076 EF-0003-24 03-FEB-25
Waveform Generator RERTRI:] MY52302742 EF-0007-24 05-FER-25
Digital Multimeter 3348iA MY33220104 EEL.BP 210267  13-FEB-25
Digital Multimeter EEZLIEN MY53220076 EEL.BP 2000267  15-FEB-23
Digital Multimeter 34461 A MY60024273 EEL.BP 220267 15-FEB-25
Irogrammable Attenuntor MAT-1070 62100114 EF-00M18-24 [¥5-FEB-25
Caondenser Microphong 4180 2977900 AA-1001-24 12-FEB-25
Meusuring Amplifier NA-TKAI FAF60495 AA-IO0I-24 (5-FEB-25

2, This result of calibration was found seeurite as shown o date and place of calibration for this calibrated item only,
3, This certificate is raceable to the international system of unit maintained al :
3.1 National Institute of Metrology (Thailund ),

3.2 Thailund Institute of ie and Techn

h (TISTR).

Lana';_:_'luwy _

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4844111 Sejrinom Road, Bonghurmn, Bangplid Bangeok, 10700 Thaikod

SITHIPORN |

Tel +38 2433 831 Emall pulitvation @eithipharnoom
Cert. No. : ACL25030
Pages 1of8
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer ¢ RION

Muodel : NL-42/ Microphone UC-52 7 Preamplifier NH-24

Serial No.: DOT09670 1 188531 /0122)

1D No.: UAE.EFM.022/72564

Condition As Found : GOHOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 S0 UDOMSUK 41, SUKHUMNYTT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANGNG DISTRICT, BANGKOK 10260
THAILAND,
Location :
Ambient Temperature : (230 £ ) "
Pressure : (1013 23 ) kPa
Relative Humidity : {500 4+20 ) L

Received Date : 03 JANUARY 2025
Calibration Date : 13- 14 JANUARY 2025
Date of Issue : IS JANUARY 2025

Calibrated by :

Approved by :

MNathokormn Pisatpaisan

7 RSl

( Thanskul Petchurai )

This certificate is issued in secordmnee with the requirements of ISOAEC 7025 standard, may tiot be reproduced
other than in full, except with the prior written approval of the hesd of Calibration Laboratery.

wnaslupuAn
SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY

Cert, No, : ACL25030)

Job No.  : VOSBACDIS6
Puges @ 3of§
Summary of Measurement Result ;.
Uneertainty Muximum-permitted
Parameter B uncertainty of
measurement (dB)
1. Absolute sensitivity 0.2 A
2, Self-generated noise 0z N/
3. Avoustical signal tests of frequency weightings
125 Hz 03 0.6
1061 Hz 03 0.6
8000 Hz 0.3 0.7
4. E1 I signal tests of freg ghtings
For 10 Hz to 4 kHz 0.3 .6
For >4 kHz o 10 kHz 0.3 0.7
For = | kHz 1o 20 kHz 0.3 1.0
5. Frequency and time weightings ot 1 kHz 0.2 0.2
6. Long - term stahility [IN] 1
7. Level linearity on the reference level range 02 0.3
§, Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak © sound level 0.2 0.35
11, Overload indication 0.2 0.25
12, High level smbility 0.1 0l

enanslumuny,
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Cert. No. 1 ACL25030

Cu'l.INn. F ALLHB“ Job No. 1 VOGBACIISG
Job Mo, VCH8ACHISE
Page s dalB Pages : Sof8
4. Electrical signal tests of frequency weightings:
Result of ealibration : Weighting network response with relstive to 1 kHe
1. Absolute sensitivity F ¥ Deviation {rom various frequency weighting response curve (dB)
Reference Measired Accepance (Hz) Flut Coweight Aavelght "‘“Z’P‘_‘"‘“
Acosstic Signal Value Deviation Limit Limits
(dB ) (i) (B ) (4B ) 63 0.1 0.0 0.1 4.0
93.9(93.94) 939 0.0 43 125 0.0 0.1 0.4 1.5
250 0.1 10 0,0 ]
2. Self-generated noise 500 0.0 .1 0.0 L5
2.1 Narmal test 1000 0.0 {10 (L0 +1.0
Measured Value 2000 0.0 il 0.1 2.0
(4B} 4000 .0 11 0.0 +3.0
154 8000 0.1 0.1 0l £50
2.2 The mucrophone of the sound level meter was replaced by electrical signal mpunt device, 5. Frequency and time weightings at | ki
Frequency Welghting 5.1 Frequency weightings o | kHz
Weighting (dB) Antivipated Measured Deviated Acceptunee
A - weight 2.6 Frequency Value Value Value Limits
it S Y Weighting (dB) (dB) (dB) (4B )
. s A - weight 940 940 0.0 +0.2
3. Acoustical signal tests of frequency weightings e ::[ghl xz ::: g: i ﬁ
Meter free-field acoustic response al a level of 84 dB
Frequency Deviation from various hting response curve (dB} 3.2 Time weighting at | kHz
(Hz) A . Acceptunee
Flat C-weight Arweight Litits Antigipated Measured Deviated Aceeptance
125 e 03 03 18 Frequenicy Value Value Vilue Limits
1000 04 04 04 =10 Weighting (4B} (dR] (dB) {dB )
BO00 Ll iz 332 £510 Fasi G400 94.0 0.0 +0.]
Slow 94.0 94.0 0 + (L1
Leg G4.0 940 (X1 {11
6. Long - term stability
SLM Display | SLM Bisplay Deviated Acceplance
Frequency Al intinl at final Vitlue Limits
\ Weighting [dB ) (dB) (dB ) (dB) |
mnﬂy%y_ A~ weight 040 9t o [tendalieue,
SITHIPORN ; SITHIPORN ASSOCIATES SITHIPORN | SITHIPORN ASSOCIATES
associates 4 CALIBRATION LABORATORY associates : CALIBRATION LABORATORY
Cort. No. : ACL25030 Cert. No. : ACL25030
Jobh Na. : VO6BACH056 Jab N, : VOSIACO56
Pages  : Gol8 Pages @ Tof8
7. Level linearity on the reference level range
Anticipated | Mossured | Devisted | Accepunce 8. Level linearity including the level range control
Value Value Value Limits
(dB) (dn) (di) (4R} Anticipated | Measured Deviated Acceptunee
137.0 137.0 0.0 £1.1 Range Value Value Value Limits
136.0 1360 0,0 1, (dB ) (dB ) (dB ¥ (dB )
1350 135.0 0.0 4L 130 940 w0 00 i
134.0 134.0 0.0 1.1
133.0 133.0 0.0 *1.1
1320 320 o0 | Anticipated | Measured Devisted Acceptmee
131.0 131.0 0.0 1.1 Runge Value Value Value Limits
12940 128.0 0 & 1il (dB § (dB ) (dB ) (dB )
1240 124.0 0.0 % 1.1 130 .0 289 0.1 1.1
119.0 119.0 (.0 & 41
11440 1140 [1E1) +1.1 9. Tone burst response
1080 109.0 0.0 Lt Tiric Taie bt Anticiputed | Measured | Deviated | Acceptance
104.0 1040 [1E1] +1.1 2 s
9.0 99.0 0.0 =11 — duration, Th Cycle Value Value Value Limits
9400 940 0.0 £1.1 Lms ) (dB) (dB) (dB) (di)
20,0 29.0 0.4 +1.1 0.25 1 108.0 108.0 0.0 1.5:-5.0
#4.0 B0 0.0 + 1.1 Fast 2 8 117.0 117.0 0.0 10;-25
0.0 79.0 0.4 *1.1 200 BOO 1340 134.1 ol +1.0
74.0 4.0 .4 + 1.1 2 8 108.0 108.0 [1X¢] 1.3 =50
62.0 8.0 0.0 1.1 o 200 00 127.6 127.6 0.0 +1.0
540 64.0 0.4 £ 11 025 1 9.0 98,0 0.1 1550
55,0 59.0 1.0 =+ [.1 SRy 2 8 108.0 1OK.0 0.0 1.0:-25
240 234 o4 s 200 B0 128.0 128.1 0.1 £1.0
45.0 46,0 LX) + L1
44.0 44.0 0,0 2.t
38.0 390 0 1.3
34.0 340 0.0 # 1.1
0 30.0 i % 1l
2040 29:1 0.1 + 1.1
28.0 2B8.0 0.0 + 1.1
27.0 27.1 0.1 +1.1
26.0 262 02 + 1.1
250 252 L2 +1.1

Lenm}'!.aim
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10. Peak C sound level
Number of cycle Antiipated Measured Deviated Accepiance
m Value WValue, Eopeak Vilue Limits
test signal (dB ) (dB} (dB} (dB)
Continuous 130.0 130.0 0.0 =30
Cne 1334 133.4 0.0 =3.0
Number of cyele Anticipated Messured Deviated Acteptunce
in Value Value Value Limits
test signal { dB ) (dB ) (dB ) ( dB )
Conti 133.0 133.0 (.0 +2.0
Positive half cycle 1354 135.1 1.3 2.0
Megative hulf eycle 135.4 135.1 .3 2.0
1L Owerload indication
Measured value ( dB § Dieviated Acceptance
Positive Megative Value Limits
ane-half cycle | one-half cyele (dB )} (dB b
BO.5 305 1) 2]
1L High level stubility
SLM Displuy | SLM Display Devipted Acceptance
Frequency al fnitial at final Value Limits
Weighting (dB ) (dB ) (d | (dB)
A= welght 137.0 1370 .0 #).3

The reporied uncenainty is based on u stundurd uncerainty multiplied by eovernge factor & =2

or any value Tollowing iding a lavel of confid, of upp 1y 93 Y%
End of Calibration C
ionenumpugH
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Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The LM had tests to Acoustical and Electrical signal
Standard Instruments,

tests of fi

igghting with Anechai

chumber and R

For tests results of each ilems were made by observation of each Instruments display und also wath SLM's display,

Condition of this result of calibration :

1. Reference Standard Instruments |
Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 332104 MY4B017076 EF-0008-24 05-FEB-25
Wavelorm Cenerator 335118 MY352302742 EF-0007-24 05-FEB-25
Dhigital Multimeter 3la61A MY53220104 EEL.BP 210267 13-FEB-23
Digital Multimeter 3M61A MYS53220076 EEL.BP 2000267  15-FEB-25
Drigital Multimeter 344614 MY 6024273 EEL.BP 22/0267 15-FEB-25
Progrommable Attenuator MAT-1070 G2100114 EF-0008-24 05-FEB-25
Condenser Mizrophone 4180 2977900 AA-1001-24 12-FEB-25
Meusuring Amplifier NA-4ZKAI 14560495 AA-FI01-24 03-FEB-25

2. This result of calibrution was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificaic is traccable to the mtemational system of unit mamiained ot ©
3.1 Nasionul [nstitute of Metrology (Thailand),
3.2 Thailand Insttute of Scentific and Technological Research (TISTR)E

wnm/;}um_

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SiReils g
5451 Snpinon Road. Bongbuniiy langplud, Bangkck, TOTO0 Thaland et
Tel +58 2433 830 Email - cofbrotiongiithiphom som TALMASTION 8334
Cert. No. : ACL25031
Pages 1of8
" . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serinl No.: ODTORGR2 / |18T256 /01233
ID No.: UAE.EFM.02372564
Condition As Found : GOOD
Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
#1 SO UDOMSUK 41, SUKHUMYIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANCGNG DISTRICT, BANGEOK 10260
THAILAND,
Location : -
Ambient Temperature : (230 £3) G of
Pressure @ (1013 41 kP
Relative Humidity : ( 500 =20 ) Y
Received Date : 03 JANUARY 2025

Calibration Date ;
Date of 1ssue

Calibrated by :

Approved by @

13 - 14 JANUARY 2025
15 JANUARY 2025

Nathakorn Pisutpaisan

7T Rl

( Thanakul Petchursi )

This certificate is issped in secordance with the reguirements of ISOVEC 17025 stundard, may not be reproduced

ather than in full, except with the prior wrinen spproval of the head of Calibeation Laborstory,

wnaslupuAn
SITHIPORN SITHIPORN ASSOCIATES
assocjates CALIBRATION LABORATORY

Cert, No, : ACL25031

Job No. ¢ VOGBACDOSH
Pages : 3of8
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameier uncertainty of
(dB)
measurement (i)
1. Absalute sensitivity 0.2 N/A
2, Self-generated noise 0.2 N/A
1A ical signal tests of ighting;
125 Hz 0.3 0.6
1000 He [1%3 0.6
3000 Hz 03 0.7
4. Electrical signal tesis of freg ighting
For 100 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz .3 1.0
5. Frequency and time weightings o 1 kHz 0.2 0.2
6. Long - term stability (8] ol
7. Level linearity on the reference level range [1 % 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
1 1. Overload indication h2 0.25
12. High level smbility 0.1 [

Lana;{hw )
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associates CALIBRATION LABORATORY
Cert. No. :  ACL25031
Job No. VOEBACDHOSG
Page 4or8
Result of calibration :
1. Absolute sensitivity
Reference Mensured Agceptance
Acoustic Signal Value Dieviation Limit
(dB | (dB 1 (dB ) (dB )
93.9(93.54) g3 0.0 +0,3
2, Sell-generated noise
2.1 Mormal test
Messured Vlue
{dB)
14.4

2.2 The microphone of the sound level meter was replaced by elecirieal signal inpn device,

Frequeney Weighting
Weighting (4B )
A - weight 10,8
- welht 17.2
Flat frioed

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response st a level of B4 dB

Frequency Deviation from various frequency weighting response curve (dB)
Ly Flut Coweight | A-weight Apcepitnoe
Limits
125 02 02 02 =S
1000 0.2 0.2 0.2 £ L0
000 1 a2 22 =50
'
enanglumuny
SITHIPORN SITHIPORN ASSOCIATES
acsocigtes CALIBRATION LABORATORY
Cert. No. : ACL25031
Job No. @ VCBBACOUS6
Pages : Gof§
7. Level linearity on the reference level runge
Anticipated Measured Deviated Acceplance
Value Value Value Linmits
{dB ) (dB ) (4B (dB)
13740 1370 0.0 *1.1
13640 136.0 0.0 +1.]
135.0 135.0 .0 an
1340 134.0 0.0 =11
133.0 133.0 0.0 = 1.1
132.0 132.0 0.0 1.4
131.0 131.0 0.0 1.1
126.0 128.0 0.0 kA
124.40 124.0 0.0 1.1
1180 118.0 (0 & 1
1140 114.0 .0 * 1.1
108.0 1080 00 2"
100 104.0 0.0 + L1
9.0 990 0.0 1.1
4.0 940 (] 1.1
89.0 89.0 (.0 + 1.1
840 4.0 i #],1
79,0 79.0 ] k1]
740 T4.0 00 *1.}
69.0 69.0 0.0 1.1
4.0 4.0 LAt 1.1
59,0 39.0 .0 £11
4.0 4.0 0.0 +1,1
49.0 4.0 0.0 #11
44.0 4.0 0.0 &1
39.0 3.0 {121 1.1
4.0 34.0 0.0 = 1.1
300 el 0.0 &1l
29.0 29.0 0.0 1.1
284 28.0 0.0 it o8
27.0 270 0.0 1.1
26.0 26.1 0.1 * 1.1
2540 25.1 0.1 +1.1

wnmslaii%_
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CALIBRATION LABORATORY

Cert. No. : ACL25031

Job No.  : VOGBACODSG
Pages : 5ol8
4. ical signal tests of freg phii
Weighting network respanse with relative to 1 kHz,
Frequency Dieviation from various frequency weighting respanse curve (dB)
L Fing Coweight | A-weight i
Limits
63 0.0 0.0 a1 2.0
125 0.1 1 0.l +].5
250 0.0 0.0 .0 +L.5
300 0.4 0.1 0.0 .3
1000 0.0 [X1) 0.0 1.0
2000 0.0 0.1 0.0 2.0
4000 0.4 0.0 0.0 3.0
000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated Measured Devinted Acceptasice
Frequency Value Value Value Limiiss
Weighting {dB ) (dB ) (dB ) (dB )
A - weight g4.0 4.0 1) +02
C = weight 94.0 94,0 {1} +0.2
Flat §4.0 40 0.0 +02
5.2 Time weighting i | kHz
Anticipated Measured Deviated Acceptance
Frequency Value Vulue Value Limits
Weighting () (dB) (dB) (dn)
Fast 440 G40 0.0 +0.1
Slow w0 94.0 0.0 +0,1
Leq 4.0 94.0 .0 = (.1
6, Long - term stability
SLM Display [ SLM Display | Devisted Accepiance
Frequency at initinl at finnl Value Limits
Weighting (dB ) {dB ) (dB (dB | '
A - weight 9.0 94,0 0.0 mlyﬂm :
f
SITHIPORN SITHIPORN ASSOCIATES
associates 4 CALIBRATION LABORATORY
Cert. No. : ACL25031
Job No, @ VOGRACHOSS
Pages : Taol§
B, Level lingarity including the level range control
Anticipated | Mensured Deviated Acceptunce
Range Value Vilue Value Limits
(dB | {dB ) (dB ) [ dB )
130 94.0 94.0 0.0 *1.1
Anncipated Measured Deviated Agveplance
Runge Value Value Value Limits
(db ) (dB ) (dB ) fdB )
130 9.0 29.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Welghting {ms) (dB) (dB) (dB) (dB)
25 I 108.0 107.9 .1 1.5:-5.0
Tlast 2 ] 117.0 117.0 0.0 10;-25
200 /00 134.0 134.1 (.1 L0
S 2 § 1 06.0 108.0 0.0
200 &00 127.6 127.6 0.0 1.0
0.25 I 99.0 98.9 0.1 15;5.0
SEL < B 108.0 108.0 0.0 1.0;-25
2041 B0 128.0 128.1 0.1 =00

mnm;‘l;iw :
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SITHIPORN ASSOCIATES

CALIBRATION LABORATORY

Tal +66 2433 B33

10, Peak € sound level

Cert. No.
Jab No.
Pages : Bal8

Number of cycle Anticipated Measured Deviated Acceptonee
in Value Value, Lepeak Value Limits
Liest sigmal (dB) {dB } {dB ) {dB )
Continuaus 130.0 130.0 iKY 21,0}
One 133.4 1334 0.0 2310
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal LdB ) (dB ) (dB) (dR )
Continuous 133.0 133.0 0.0 42,0
Positive holf cyche 1354 135.2 0.2 +2.0
Negative half cyele 1354 1352 2 +2.00
11 Overload indication
Measured value ( dB ) Deviated Aveeptunce
Positive Negative Value Limits
one-half cyele | one-half eyele (dB LdB )
R9.5 895 a0 *].5
12. High level stability
SLM Display | SLM Display Dieviated Ageeptanoe
Frequency al fnitial at final Value Limits
Weighting (dB ) (dB) (dB ) [ dB )
A - wiight 137.0 1370 0.0 +1.3

I'he reparted wncertainty is based on a standard uncertninty multiplied by coverage factor & =2

or any value following pro g & lavel of

End of Calibrathon Certificate
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SITHIPORM ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25114
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Maodel : NL-42 / Microphone UIC-52 / Preamplifier NH-24

Serial No.: 00409102/ | BS68E /90554

1D No.: UAE.EFM.013/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
£1 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

Location : -

Ambient Temperature : (230 £3) C

Pressure : (1013 +3 ) kPa

Relative Humidity : (500220 ) R

Received Date : 14 JANUARY 2025

Calibration Date @ 28 JANUARY 2025

Date of Issue : 30 JANUARY 2025

Calibrated by : Nathakom Pisutpaisan
Approved by :

7o RS -

{ Thanakul Petchurm )

This certificute is issued in secordance with the requirements of TSOVIEC 17025 standard, may not be reproduced

associates -

ather than in full, except with the prioe written approval of the head of Calibration Laboratory, '
wnasluemun
SITHIPORN) SITHIPORN ASSOCIATES
4 CALIBRATION LABORATORY

Calibration Procedure ; CP-AC-01

Calibration Method :

Cert. No. : ACL25113
Job No. & VC6RACHOG1
Pages  : 2of8

This equipment was calibrated by follow on IEC-61672-3 (201 3) Standard for sound level meter {SLM),
The SLM hag ests 10 Acoustical and Flectrioal signal tests of freguency weighting with Anechoic chamber and Refercnee

Standard Instruments,

display and also with SLM's display.

Cert. No. : ACL25113
Job No, @ VOGSACH061

For tests results of each items were made by ob ion of each |

Candition of this result of calibration :

1. Reference Standard Tnstruments :
Instrument Maodel Serfal No.
Waveform Generator 332104 MY48017076
Wavelorm Generator 335118 MYS52102742
Dagital Multimeter 334614 MYS53220104
Digital Multimerer 334614 MY33220076
Digital Multimeter 344614 MY60024273
Progranunable Atenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Ampiitier NA4IEAL 345604095

Cert. No,
EF-0008-24
EF-0007-24

EEL.BP21/0267

EEL.BP 20/0267

EEL.BP 22/0267
EF-0008-24
Ad-1001-24
AA-3001-24

Due Date
05-FEB-25
05-FEB-25
13-FEB-25
15-FEB-25
15-FEB-25
(5-FEB-25
12-FEB-25
15-FER-25

2. This result of calibration was found sccurate a5 shown en date und place of calibration for this ealibrated item only.
3. This certificate is traceable to the intemational system of unit maintained ot :

3.1 National Institute of Metrology ( Thailand),

3.2 Thailund [nstitute of Seientific and Technological Research (TISTR).

I.E)ﬂﬂ’l'ihiﬂ’]‘l.l tl
e

Pages' : 3ol8
8 ary of Measurement Result :
Uneertainty Maximum-permitted
Parameter uncertainty of
(dm)
(dB)
1. Ahsolute sensitivity 02 NiA
2, Selfgo d noise 0.2 NA
3, Acoustical signal tests of frequency weigh
125 He 0.3 0.6
1006 Hz .3 1.6
RO He 0.3 0.7
4. Electrical signal tesis of frequency weighti
For 10 Hz 1o 4 kHz 03 0.6
For > 4 kllzto 10 kHz 0.3 07
For > 10kHz to 20 k2 0.3 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6, Long - term stability 0.1 ]
7. Level linearity on the refe level renge 0.2 0.3
8, Level linearity including the level range control 0.2 0.3
. Tone burst response 02 0.3
141, Peak C sound level 0.2 .35
11, Overlpad indication 02 .25
12, High level stability 0.1 1.1

wnaslumusy
2 &/gt-




SITHIPORN, SITHIPORN ASSOCIATES
associates 7 CALIBRATION LABORATORY
Cert. No, ¢ ACL25113
Jah N, VO68ACHIAL
Page : 4ol8
1. Absolute sensitivity
Reference Measured Acceptince
Acoustic Sigml Vilue Deviation Limit
{dB) (d8) (dB ) (dB)
039 (93.54) 939 0.0 03
2. Self-generated noise
2.1 Normul test
Measipred Value
(4B}
14.6

2.2 The microphone of the sound level meter was replaced by electrical sigmnl mput device,

Freguency Weighting

Weighting LdBE )

A - weight 10,8

C - weight 173
Flat 233

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at o level of 84 dB.

SITHIPORN)

associates -

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25113

Frequency Deviation from various frequency weighting responsé curve (dR)
ol Flat Coweight | A-weight Aromncs
Limits
125 1.4 0.4 0.4 - S
100G 0.3 0.3 03 + 1.0
B0 23 23 2.3 =50
'
Lenmﬂu%aﬁ
/1:.- )
SITHIPORN ) SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. : ACL25113
Job No,  : VCGBACH0G6]
Pages  : 6of8
7. Level linearity an the reference level range
Anticipated Measured Deviated Acteplince
Value Value Value Limits
(dB) (dB) LdB ) (dB )
137.0 1370 0.0 +1.1
136.0 1360 0.0 £1.1
135.0 135.1 0.1 &1,
1340 1341 0.1 &3]
133.0 1330 0.0 11
1320 1320 0.0 =11
1380 131.0 0.0 11
128.0 1258.0 0.0 4.1
124.0 124.0 [iA1] r];1
11940 118.1 0.1 =11
114.0 1141 0.1 C s
109.0 1090 0.4 1]
10,0 1041 0.1 £l
9.0 994 0.0 =11
840 4.4 i il
89.0 9.0 0.0 1.1
#4.0 540 0.0 #1.1
T9.0 79.0 .0 & 1.1
T4.0 740 0.0 £33
690 69.0 0.0 10
&40 4.0 0.4 &1
9.0 39.0 0.0 401
4.0 4.0 (4] 1.1
450 48.0 0.0 £
440 44.0 0.0 £1.1
380 9.0 0.0 + 1.1
34.0 M0 {10 =13
30 300 .0 =11
20.0 20.0 0.0 £1.1
280 281 0.1 +1.1
270 2%1 01 £ 1.1
26,0 262 0.2 11
250 252 .2 11
'
wonansly

AU
P :

Job No. @ VOGBACDO61T
Pages :© 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz
Frequency Devintion from various frequency weighting response curve (dB)
(Hz) Acceptunce
Flat C-weight A-weight
eigh weigl Limite
a3 0.1 0.1 0.0 +2.0
125 .0 0.0 0.0 +].§
250 oo 0.0 0.1 1§
S00 0.0 0.0 0.1 £1.§
1000 o 0.0 0.0 +1.0
2000 0.0 0 0.0 3.0
4000 0.0 00 0.0 3.0
SO0 0.0 O 040 50
5, Frequency and time weightings ot 1 kHz
5.1 Frequency weightings af | kiz
Anticipated | Mensured Devinted Agceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.1) a4 0.4 02
L - weight S4.0 94.0 0.0 +0.2
Flat 4.0 4.0 0.0 0.2
5.2 Time weighting at 1 kHz
Anticipated | Mensured Deviated Acceptunce
Frequency Value Value Value Limits
Weighting (dB) (a8 ) (dB) (dB)
Fust S4.0 940 0.0 £,
Slow ) 540 0.0 4 0.1
Leg 94.0 94.0 0.0 £0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptunce
Frequency at initinl ai final Valse Limits
Weighting (dB) (dB) (dB) (dR)
A - weight 940 94,0 [T £03 . |s
OnaT ARy
> .
SIT H | P o R N ) SITHIPORN ASSOCIATES
associates -~ CALIBRATION LABORATORY
Cert. No. : ACL25113
Jdob No.  : VOGBACH061
Pages @ Tof§
8. Level linearity including the level runge control
Antieipated Measured Deviated Acceptance
Range Value Value Walue Limits
{dB } (dB) {dB) (d8}
130 4.0 94,0 0.0 +1.1
Anticipated | Measured Deviated Acceplunce
Range Value WValue Value Limis
(dB ) (dB] (dB ) (di)
130 29.0 289 0.1 =11
9. Tone burst response
Time Tone burst Antieipated | Measured Deviated
duration, Th Cyele Value Value Value
Weighting {ms) (dB) (4B ) (d8)
025 1 108.0 107.9 =01
Fast 2 ] 117.0 1169 0.1
200 B00 134.0 134.0 .
2 8 1080 108.40 0.0
Slow
200 RO 127.6 127.6 0.0
0.25 1 99.0 98.3 0.2
SEL 2 3 LOB.0 107.5 -1
200 B0 128.0 128.0 0.0

laﬂa'ﬁ‘bjﬂ'nl M
g 50




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

SITHIPORN
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CALIBRATION LABORATORY 5
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CASTERATION B4

Cert. No. : ACL25113
Job No, 2 VOGBACOD6T

Cert. No. : ACL25020
Pages : lof§

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52/ Preamplifier NH-24
00408979/ 156122 / D0424
UAEEFM.006:2564

GOOD

Customer ; UNITED ANALYST AND ENGINEERING CONSULTANT (UAE}
81 501 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-INISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND,
Location :
Ambient Temperature : {230 £3 ) o
Pressure : (1013 23) kPa
Relative Humidity : (500 £20 ) L
Received Date : 03 JANUARY 2025

Calibration Date :
Date of Issue

13- 14 JANUARY 2025
15 JANUARY 2025

Poages: : Bof8
18, Peak C sound level
Number of eycle Anticipated Mensured Devinted Accoptance
i Value Value, Lepeak Value Limits
lest signal (dB ) (dB) (d8) LdR )
Conli L 130.0 130.0 0.0 3.0
One 1334 1334 0.0 40
MNumber of cycle Anticiputed Measured Devited Acceplnie
in Value Value Valtie Limits
fest signal {dB ) (dB) (dB ) B )
Continuous 133.0 133.0 0.0 20
Positive hall eycle 135.4 1352 0.2 =0
Megative hall ¢yele 1354 135.2 =02 2.0
11. Overload indication
Measured value ( dB) Drevinted Acceptance
Positive Megative Vilte Limits
one-hall eyele | one-hall cyele {dB ) {dB )
895 89S 0.0 +1.35
12, High level stahility
SLM Display | SLM Display Devigted Acceptunce
Frequency at initial at finil Value Limits
Welghting (dm) (dB ) (dB) (dB)
A= weight 1370 137.0 0.0 3

Calibrated by :

Approved by @

Mathinkarmn Pisutpaisun

77 fae/

L

Thanakul Perchurai )

This cenificate is issued in sccordance with the requirements of ISOAEC 17025 stndard, may not be reproduced

other than in full, except with the prior wrinen approval of the bead of Calibrstion Labararary.

wnms‘l:imuqu

The reported uncertainty is based on o standard ¥ by agse fiictor & =2
oruny value following caleulath ling o lavel of confid of appraximately 95 %
— End of Calibration Certificate
'
wnmﬂw
P :
S IT H | P O R N ] SITHIPORN ASSOCIATES
associates : CALIBRATION LABORATORY
Cert. No. : ACL25020
Job No. @ VOGRACHDS6
Puges 1 2all
Calibration Procedure ; CP-AC-N
Calibration Method :
This equipment was calibeated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests 1o Acoustical and Electrical signal tests of freg) {ghting with huie chitmber and Refe

Standard Instruments.
For tests results of each items were mode by chservation of each Instruments display and alzo with SLM's display.

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

Instrument Model Serial No. Cert, No,

Waveform Generntor 332104 MY48017076 EF-0009-24

Waveform Generutor 335118 MYS52302742 EF-0007-24

Dngital Multimeter 33461A MY33220104 EEL.BP 21/0267

Digital Multimeter 33461A MY53220076 EEL.BP 20/0267

Diigital Multimeter 4614 MY60024273 EEL.BP 22/0267 15-FEB-25
Programmable Attenuntor MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4180 2977900 AA-100T-24 12-FEB-25
Mensuring Amplifier NASIKAI 34560495 AA-I001-24 03-FEB-25

2. This result of calibration was found accurnte ss shown on date and place of calibration for this calibrated item only.
3. This certificate is truceable to the intermational system of unit maintained o

3.1 National Institute of Metrology (Thailand),

3.2 Thailand Institte of Scientific and Technologienl Research (TISTR).

wnm-/fl_.um

SITHIPORN),

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No. : ACL25020
Job No. @ VOREACHOS6
Pages : JofB

Summury of Megsurement Result ;
Uneertainty Maximum-permitted
Parameter uncertainty of
{dR)
measurement (o)
1. Absolute sensitivity 02 NiA
2. Self-genernted noise a.2 Nik
3. Acoustical signal wests of frequency weightings
125 He 0.3 0.6
1000 He 0.3 0.6
BOO0 Hz 0.3 0.7
4. Electrical signal tests of freg) ightings
For 10 Hz w4 kHz 0.3 (Lt
For =4 kHz 1o 10 kHz 0.3 0.7
For > 1} kHz o 20 kHz 0.3 1.0
5. Frequency nd time weightings ot 1 kHz 02 0.2
6. Long - term stability ol 0.1
7. Level linearity on the reference level range 02 0.3
8. Level lincarity including the level rnge control 0.2 0.3
9. Tane burst response 0.2 0.3
10, Peak C sound level 0.2 .35
1. Overload indication 0.2 0.25
12, High level stubility 0.1 0.1

one IR




SITHIPORN

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

Cert. No, ¢ ACL25020
Job Na, VCERACDISS
Puge 4al8
Result of calibration ;
1. Absolute sensitivity
Reference Mensired Acceptance
Acoustic Signal Value Deviation Limit
(dB} (dR ) (U1 (dB )
93.9(93.94) 919 0.0 )3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB )

146

2.2 The microphone of the sound level meter was replaced by elecirieal signal inpin device,

Frequency Weighting

Weighting (dB )

A - weight 12.0

€ - weight 179
Flat 236

3, Acoustical signal testy of frequency weightings

Meter free-Aeld neoustic response at o level of 84 4B

Frequency Dhevintion from various frequency weighting response curve (dB)
{82) Flat Ceweight Aswesight Memannc
Limits
125 0.8 0.5 3
16000 0.1 01 .l
H00 43 03 413 50
'
serey sy
SITHIPORN SITHIPORN ASSOCIATES
associates CALIBRATION LABORATORY
Cert. No. : ACL25020
Job No. 1 VOGBACODSG
Pages @ 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplunce
Walue Value Vitlue Limits
(dB ) (dB ) (dB ) (dB )
137.0 1370 0o + L1
136.0 136.0 0.0 £l
135.0 135.0 0.0 41,1
134.0 1340 .0 1.1
133.0 133.0 0.0 .1
132.0 1319 -1 &1
131.0 131.0 0.0 .1
1284 129.0 (i} =11
1240 124.0 0.0 EXR
115.0 115.0 0.0 +1.1
1140 114.0 0.0 +1.1
1049.0 109.0 0.0 & 11
1.8 104.0 0.0 +1.1
9.0 0.0 0.0 *1.1
4.0 4.0 0.0k +1.1
#9.0 89.0 0.0 +1,1
4.0 4.0 0.0 +1.1
9.4 79.0 0.0 +1.1
740 4.0 0.0 +1.]
64,0 9.0 0.0 +1.1
6.0 4.0 0.0 +1.1
S04 0.0 o0 =1.1
540 4.0 0.0 +1.]
494 490 04 1.1
440 4.0 04 1.1
39.0 3040 04 1.1
3440 34.0 0.0 +1.1
3040 301 0.1 1,1
5.0 29.0 0.0 =11
280 28.1 01 1.1
27.0 271 0.1 1.1
260 26.1 0.1 * 1.1
2510 25,1 0.1 +1.1 .

Lond 'lwy

SITHIPORN/

associates

SITHIPORN ASSOCIATES
CALIBRATION LABORATORY

4. Electrical signal tests of frequency weightings
Weidghting network response with relutive to | kHz.

Cert. No. : ACL25020
Job No. @ VC6BACO056
Pages : Saf8

Frequency Deviation from various frequency weighting response curve (dB)
e Flat Coweight A-weight M:_T::!::ﬂ
63 L1 0.1 0.0 +2.0
125 0.0 (A1} 0.0 1.5
250 0.0 LIEl} -1 1.5
500 0.0 [1X1} 0.0 +].5
1060 0 [IX1} 0,0 +1.0
2 (114 0.4 a0 2.0
4000 0 0.0 00 +3.0
8000 0.0 0.1 1 5.0
5. Frequency and time weightings at | kHz
5.1 Froquency weightings af 1 kHz
Anticipated Mensured Deviated Acceplance
Fregueney Value WVitlue Vit Lirmits
Weighting (dB ) (dB) (dB ) (dB)
A - weight 840 G40 0.0 +{.2
€ - welght 94,0 94,0 0.0 102
Flat Q4.0 G400 (14 +0.2
5.2 Time weighting o | kHz
Anticipated Messured Devinted Agecplance
Frequency Vilue Value Value Limits
Weighting (s ) (d8) (d8) (B )
Fast 4.0 4.0 0 =01
Slow 940 94,0 0.0 0.1
Lug 94.0 94.0 0.0 =01
fi. Long - term stability
SLM Display | SLM Display | Devinted | Acceptance
Frequency ot initial ut final Value Limits
Weighting (dB) (dB) (dB) (dB) s
A - weight 44,0 940 0.0 onans i ﬂw‘— .
SITHIPORN SITHIPORN ASSOCIATES
Cert. No, @ ACL2S020
dob Mo, @ VOBRACHISE
Pages @ Tol8
&, Level linearity including the level range control
Anticipated Measured Devinted Acceplince
Range Value Valug Value Limits
(dB ) (4B LdB ) LdB )
130 S4.0 S840 0 &1l
Anticipated Meusured Dieviated Acceplance
Runge Value Value Value Limits
(dB ) (dB ) (dB) (dB )
130 290 289 0.1 x1.1
9. Tone burst response
Time Tone burst Anticipaied Measured Deviated
duration, Th Cyele Value Value Walue
Weighting (ms) (dB ) (dB ) (di )
0.25 | 18,0 107.9 -1
Fast 2 ] 1170 117.0 0.0
200 EO0 13440 134.0 0.0
2 ¥ 108.40 108.0 0.0
Slow
200 B 1276 127.6 [LX1]
0.25 1 .0 989 -
SEL 2 8 1080 108.0 0.0
200 sO0 128.0 128.0 0,0
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INNOWATIVE INSTRUMENT CALINRATION L AR
NSO ATTVE BT MENT CO. LTI AEAD OFFI T

P
NS

W innovative s

1A MG | %S0 SUNTINAKEIRN | TAMINS IANG KATA,

AMIPVEIE ARG FVILEBARILT PILAIGA™S PREVINCT M40 THAILANT

Cert. No. : ACL2S020

Job Na.  : VOGBACHBSE
Pages : Bof8
1. Peak C sound Jevel
MNumber of cycle Anticipated Measured Deviated Acceptince
in Value Velue, Lepeak Value Limits
test signal {dB ) {dB ) (4B } | dB )
Conti 1300 130.0 181 230
One 1334 1314 (kik 230
Mumber of cycle Anticipated Measured Deviated Accepiance
in Valug Value Vilue Limits
fest signal (dB ) {dB ) (dB b (di)
Canti 133.0 1330 0.0
Positive hall ¢yele 1354 1352 42 220
Negative half cycle 1354 1352 4.2 2.0
11. Overlond indication
Measured value [ dB } Deviated Acceptance
Positive Negative Value Limits
one-half eyele | one-half eyele (dB ) (4B )
395 BeS 0 +1.5
12, High level stability
SLM Display | SLM Display Devinted Acceplance
Frequency at initinf at finnk Value Limits
Weighting (dB) (dB ) [dB ) (4B )
A - weight 137.0 137.0 0.0 403

Instrument X =y
i)
THE: (SAIEE 16001 | A 1800121 167 1411

Certificate of Calibration
Customuer
Nnme : UNITED ANALYST AND ENGINEERING Certifieate No : 25-ACT-(071
CONSULTANT CO,LTD. Request No ; Req-2025-1015
Address © 81 Sot Udormsuk AL, Sukbumvit Rood, Bagehak,
Prakanang, Bangkok |G260
Unit Under Calibration Details
Meagurement item Acoustic Callbralir Class : |
Marmufacturer :SVANTEK Runge : 94 114 4B/ 1000 Hz
Model SV 35A Instrament Statis © Lsed
Serial Numiber : 73249
m UAEEFM. 105/2561

Calibreation Environment und Detafls

Temperature SR EE)

Humidity : (5020 %RH |

Barometric Pressure = (1003 &10.0 hita }

Reeeived Dinie 29 Moy 2025

Calibration Date - 20 May 2025

Lacation of Calibration < LAB | Acoustic

Culibration Procedure - In-haase method CP-ACT-02 bosed on 1EC 68142:201 7 Electroacoustics - Soand calibrators

Reference Stundard Mudel Serkal Number Traceable Due Calibratlon

Sound Calibrsor 5V 35A 5509 EEI 12 June 2025
THD Multtineter 2mE 1047765 NIMT 4 Februnry 2026

Traceabillty 1 Thig-certificate providoes bility of e d national standard, and fo the

realization of the mtemntional System of Units (51)

T'he reported uncertuinty is based on o standand uncertainty multiplied by covernge foctor & =2

or any value following caleulution,providing a lavel of confidence of approximately

End of Calibration Certificate

INNOVATIVE INSTRUMINT CALIBRATION | AB

g
S
INNONATIVE INSTRUMEST L0, | ED, HIAS S ) - - i
10 M LSO SUNTINARORS 1] TAMION IANG KA, |nnovat|ve% i
AMSHIL BANG PHLESAMUT TRAKAN FROYINCE 10580 THAILAND Instrumant ?&7-";“\-:?

i

T G20 BieSHE PAN: R3] 16T

Certificate No : 25-ACTH71
Request No - Reg-2035-1015

Mate

The reparted urcertuingy is based om standard encertzinty mubtiplied by the Coverage Factor k<2, providing a evel of

confidence approsimately 95 %,

Calieated By : e Approved By o Fex
Mr. Noppadon  Lunngaet r. Pacit Mathavom
Service Calibration Engineer Calibrition Enginecr Supervisor
Tuwie Date ¢ 20 May 225 4
wnaslumuRy
L i Tl e o e w, L

MY A TIVE IS T IUATES L O AL EPILA T I | A
IR R B T AT LT AR T

[EEERTPTITE

FNTOR-ACT-07 R 04 e clate 17/2/25

Certifieate No 1 25-NDM-066

Certificate of Calibration
Costomer
Rame UNITED ANALYST AL NEERING CONSUL TANT COLLTE
Address 1

Cnll Unaber Calibratiun Thudls

presiih 41 Skl Boid, Bangehh. Priknnang., Banghal 106250

Requiest N ¢ 1 il

Sound pressure kevel Calibration Results : Withoul Adisstment
Calibration Range Withuul Adjastment (dB) Adjimstiment (d1E) Uncertainty
(B Measured Devinted vahse Mensured Deviated value {=dB)
94 dB ¢ 1000 HE a8 .18 = = (LAN]
114 6B/ 1000 Hz 11383 .18 - - wll
Freguency of Soand pressure level
Calibration Range Whthout Ad]ustment Adjustment Uneertalnty
(Hi) Measured (He) | Deviated value| Measured (Hz) [ Devinted valoe| {4 %)
4B ¢ 100 Hz 1001 i = 001
DL 8 7 1000 Hie 1004 0.0 - amon
Tatal Harmonle Distortion plas Nofse of Sound pressure level (THDHN %)
Calibration Range Witheut Adjustment Adjustment Uncertainty
(1) Measured (%) Measured (%) 1= %)
S4B 1IN0 He 11 w17
114 48/ 1000 Hzx k46 = [N
Note :
End of Callbration
[
wnasluemuAl
™ Q——

it o, i

FMMIE-ACT.C2 Rev.04 lisus date 17225

Memstiscmenl Him Dsimeter Micsophine Class - 2
Maniufarturey SVANTEK Microphone Madif - SV 278
Musdel SV 1S Sticophane 88 133718
Sertal Mumher 128372 Promplifier Medel
n UVAEEFM.0%, Preumplafier 88
Husislughom o1 48 inmtrumcst Sems - Uil
Calibeation Envirumment and DBeialls
Temperme 1T
Uuiidiny ST ]|
Rarmmetric Pressane LS htta £ 4 hi'n
Received Date 19 Febnaary 2005
Calibrated Date 17 March 2025
kil rocedune In-homse meiliod C-NOM-0 ) Basad on TEC (1252 2007
Locaton of Calstratum Lah Acwmssi
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Certificate of Calibration
Custommer Certifiecute No : 25-TOM-050
Lo UNITED ANALYST AND ENGINEERING Faquipet e : Roq-2024-2635
CONSULTANT €0.LTD
Address 1 S0 Udemsuk 41, Sukbuenyvit Rond, Bangehak, Page: 12
Prakanomy, Banplol 10260
Unit Under Calibeation Detaile
Calibrsion Pommenn | Temperare
Instrimeiin Mamn ¢+ Thermal Envirentnent Momir Ranpe Calibeation @ 20 °C w60 *C
Mamifactisrer : M Typeof Senwor ¢ KTT
Maode] QT3 Semsor Dinmeter (mm) 1 43
Serial Number TPSOMO0R 675
Resolution oLt Tustrumient Seahie | Used
0¥ Nurnber t UAEEFM.083/2561
Calibeation Enviconeent und Details -
Tempesmture [ - bt B
Humidiry t S5 HIH + 15 %EH

Heceived Dule I3
Calsbruted Date
Calibraizn Proesdure ©

Relerence Sandurd -

Trueahility

Moy

20 December 1124
I January 2025
In-hissse methoddl CP-TIM-I by Compeison with Ssandand Thermomeses.

Digital Thermometes with Sensor, Manafctieres GINGOUGINGO, Model: GT 11 RTDI00, SN
AFO0GST, T0; 2-TFM Which wes calibraied au 1 Masch 2024, Culibration Centificate Mo, : GRI-0478

NEC-ONSC Acoreditntion No.

Thiis Conti et is traceahle ro S1Lins through Quakity Rebom Ca,, L

Calibrution 1292

The reparted uncermumty is hoyed on standasd uncemasnty mwildplied by the Covemage Facur k=2, providng o level of confidence

apprmimaely 95 %

Approved By ; me
Mr. Nappadon Luangan
Techmical Marager
Tssue Date : IR Jamunry 2025
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ABEPICIE PUASCE PHELE SN0 T IRENK A PIROVISNGE 1060 THATL A% st sberi

FEL A2 1 AR | AN 0002107 L

TEL: {80M-21 | 0-5880-F FAX: i6600-2116-TH40

Culibrtion Nate Certlficars N : 25-TPV-050 Certificate of Calibration
LU Adjuviment Nt Addpes Request Na = Heg-2004-2850 i Coriiffentn Na ¢ J4-TPM-331
Pagr £ 27 555
= Namnt UNITED ANALYST AN ENGINEERING Request Mo Reqr2024:1553
Resule of Culihration :
= : CONSULTANT COLLTD
LUC Sensor T || ; Adibrrss A1 S Uidhonnatik 4 1 Sakbisnoyii Road. Bungohik Page: |2
ra ra Lh sl
L2 Prubitssiig, Manghik 10164
w030 me 0 iy
25032 58 o 01 Uit Vel €alibeuthon Detuily
] e o it Calibwmsion Pammewr ¢ Tempersire
- 7 39 an 113 Inserument Name + Fhwrmsl Envismnenl Mosior Ringe Calibration < 20 °C bl T
07 aun -0l [¥ES Masidhetrer TSI OUEST Typeof Sonvor = RTD
i a8 <0 iz M) Q11 Senwn Diameier () . 44
072 s -0 013 St Nosrhar TEXiHO010 Ualibradive Fostion (mmh - 67,4
tn4s Ll 01 13 - (AR Hisrment Stans Vs
— ; 24
ey T 5 o 11 by LA EFRL 142566
02 M1 02 L Calibirution Envirsmmsent sod Details
3036 ny 03 nik Tempseriane 1330219
T 500G 182 -0 nix Humsidity SEURH 2 |5 HRH
.08 401 -0 a1y eceived Dane 10 July 2024
24030 57 Led 13 Calsbruted Dy b July 2024
042 skt -2 [ Cnlifration Procedute © f-bouse method CF-TIMAN by Conmpurisem witl Sl Themsneses.
046 @z R 011
Refervmee Standard
s higstal Thermmomeses with Sensir, Masmfacturer: GENGEGINGD, Model G ITIN00 5N
2001 wl “n1 L4
[T U2-TPM Wiich s caltbruted an | Manch 2124, Calibration Cenifleus S, QR4
LY 4 -1t 0t
0013 il -1L.1 12 Traceabiliy i Cestificune s miceshle s 51 Ut theoagh Quakity Tehom Co, Ll NSC-ORSC Scondinne Mo
s 15005 351 0 a3 Calibwatian (242
Aancad anl -1 W13
A5 a1 ~01 mis Rty
o2 1 Ll Lt The repeintest uncertaitty i buved on stansdand uncessinty muliplied by the Covemyge Facior =2, providing s level of confidence
o Dy L] -1 LRk
spprovimumily 95 %
Ead al Carsificaie
Caliberuted By ¢ Q\q.,v ¥
Approved Iy« we
M. Bimichak Jirpubidees il
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Techaical Manager
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Certificate of Calibration
UG Adjimment S Al
Custamer Centifiente No = J4-TPM-123
N UNITED ANALYST AN ENGINEER] Request No = Req-2004-1550

Itisul of Cslibrarion o

CORSULTANT C0LLTD
T Muadig e Vo imidy :
- Py wn Addrss 1 508 Uitk 41 Subburvit Road, Ranjehak, Fage: 12
[
maiz ma o it Prabaneng. Husghok 10260
M bl an (3]
Viele Usider Cubilseation Dituily
Hipad wn an iz
Culibentson Farmeser ¢ Tempenitire
] 150 an (o] .
WET Inutremicr Name + Thermel Enviroamest Mosiior Ramge Calibtion ¢ 20 4o 80 °C
Ao aun an (1) ; .
MursEscrurey L THEIUEST Type of Semcr - KT
ELLTT) M ny (A8}
Masdel oT-4 Senwar Diameter (mm) = 45
soy A nx (AR
Seril Number © TEX{MBIE Lialibsmurii Fesition (mmd - 675
LT z “nl 41
Resahinon R 1 I Psmrument Stasus Used
it d) ins X wis 113 Nutnher ¢ UAEEFM 1160566
patiit] M9 ar n
Culibiruthan Eosironment snd Details
M my al i
Teeperatise oL TR E
) Hy al {0
L Hunidiy STURH & 15%RH
0038 A @n 114
Reootvid Date 10 July 2034
AT s i i
Calimaed Dase
Rl Aol ut R4
) i T o Califwation Pricodims © dri-house methd CP-TPMAH by Compurrisin wifl Shandan] Theemmetes
Relerency Standusd -
S (L1 ] al (N1 [¥ipinl Thermometer with Sensor, Mumsfotrer: GIRGOVGINGO, Model GT1URTI0L $%
R0 ¥ al ua GEIO0ST, 10 02-TPM Which was calibrased on 1 March 3024, Calibilion Centifieai 8o, - QR24-44TH
LT y ") it
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e e 7 o T Calibrsion 1291
L nxe 50 o0 nn
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T ang P an Thee reporsed uncertaings b bisod on st wscensinr palaplicd by the Covenage Faci A=2, providing & level ofconfidence
apprunmsscly 95
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A Sittachok Tirsgh e

Approved iy < e
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Techaical Manager
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INMOVATIVE INSTRUMENT CALIBRATION LAR

H
INNOVATIVE INSTRUMENT [(h LTI HEAD OFFICE l J :
FAF0 MO0 11 S0FSUNTINAKORN || TAMBON BANG KAED, ‘ e il B i b

RO A TIVE TS TRUSIENT CALTIRA TIN

AMPHOE BANG PHLESAMUT PRARAN FROVINCE 11540 THAILAND Bl
= S TN (121 S8 AN 081021 16T
CALSMATION G P
Certificate of Calibration
Corvifieats No : 14 TPMI0
Castomor Cortifieate No; 24-TPM-313
sam At Request Na | Meg-20104- 1350
Name : UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD, Request No ¢ Reg 2024-1482
Pagr: 17
R Adddress W Soi Uddomsuk 41, Sukumvis Bosd, Bangehak, Prakanang, Hangknk Page: 12
-] = 10260
UL Spmar :
= Unit Under Calibration Details
s o T o
== = - i Calibsation Parameser @ Temperaiure
s 154 un |
= = Instramsens Name: Thermal Envirgnmesi Moniior Rangs Colibeation = 20 °C w607
— 0 Ty Mbanifaciumer TSI QUEST Type of Sensar © KT
b e I an Wodel © Qs Sensar Dinmeter (i) 43
0w 85 o0 i3 Senal Nurmber ©TEXGHOM G Calibraton Positan {675
0 1M1 i i wi Resakution vt Instrument Stotas ¢ Lised
Wil i ai 10 Nunbror + UAEEFM.1202566
oM .l at 111 Calibwation Environment and Details
rm N i Wit Tenperature (- 3% 2
- Al wig Hnmiclizy ¢ SSHRH £ |5 WRH
a1 al s Hecerved Date 3 huly 2024
TR
Wi i an i Calibraed Dute 0 July 2024
A% as 0l LEy Calibeation Procediure © in-house methesd CP-TPMA by Comparison with Standard Thermometer.
0l (N o
Refurenee Standard - . ;
1 03 (3 higital Thermameter with Sensor, Manulaciuner: GINGEVINGEO, Model: GT11RTINA0, SN O0R000057, 113 02-TPM
: - Which was ealibrated on | March 2024, Calibrarion Cenifica No, : QRI4-047%
ani o L
— H1 ot — Trneeatdlity This Centificate is traceable 10 51 Unit through Quality Rebom Co_ Lid, NSC-ONSC Accredintion Mo : Calibratson (292
0035 it i [
m i [N
Naote
A0 {8 LN
P il ) o The repartail uncertainty is based on stndard usceraingy mniliiplied by the Coversge Factor § =2, providing 2 level of confidence spprosinesiely 95 %,
R S0z nr wix
e 2 [} (AR
o WO

Cabhrated By | Q...-J Approved By : ﬁ,f,

My Smtichok llrapekifershil Mr, Moppadon Lungary
Technigal Mannger
Bssue Date @ 16 huky 2024
[ [
e, il s iten s iy
- engslumuny enanslumunu
dym hesep 1 0 Dl wihean ol of the Timervarive Tnsimmen ©o, Ll
FRETIRTIMAE s A1 e e V230
INNOVATIVE INSTRUMENT CALIBRATION LA INNOVATIVE INSTRUBMENT CALIRRATION LAY
INMOVATIVE INSTRUMENT COL LT, HEAD UFFICE E IRREAATIVE IMETRUMENT CO LT HEAD DI
T MO 13, SO0 SUNTINAKORN || TAMBON BANG KAFG. —!‘ PR T RN L3, SOREUREIRAKIINN ] TASION BANG KA

i el Beqiunien St

NG '] TIET AMPIHOE IANG PHLESAMUT IMEAKAN FROVINCT 1000 THAILANRD
AMEHOE BANG PHLESAMUT PRARAN PROVINGE 1540 THAILANG CaLmAATION e e s s e s
TEL! IB6HF2 i SR-] FAX A6AHE2 | 16-T140
Fape 12
Cullieasiun Nate Cortificate No = L-TPM-A1Y Certificate of Calibration
L Addjustment Nt Addjust Reijuest N 2 Riy-2004- 1402
Citatner Certifieate No © 25-AFM-013
Fage: 22
Resalt of Calilieasi Nane URITED ANALYST AND ENGINEERING CONSULTANT C8), LTI, Roquest No : Reg-2024-2465
u i ¢
r—cen Address &I Sal Udomsuk 41, Sukbumyit Road, Bangehak, Prakanosg,
Ry VUL Rrasbeg Corbavimn Urertairy
TV Snie e " o wl Rangkok 10260
ey
2052 198 an als Vnit Under Calibrution Detalls
ez 250 an 0 Measusement licm Alr Fiw Meter
2111 fald) =01 Li Manufacsier TSI Accurney © 2% of Reading
357 358 e [RE]
WEl Maie] 4146 Sensar Model
A4 ana na {NE]
Serial Number 41461922008 Seasar Serial Number ; -
4505 451 =01 URE}
e e B T n 1 UAEEFM 2142562 Instrunsent Storas | Used
Frrne e o s Location of Callbration | LAB 4 AL VELOCITY METER
Calihration Envirsnment and Details
a1 00 n 03
Temperatuie b e o
2500 50 ol w3
v | 351 20 %
i i = s Hatidity I2URH & 20 %RH
1504 il 0l ats Barmmetric Pressuie 1003 W 10 P
RY
Ay 0l -03 (Y5 Recelved Dale 20 Degember 2024
E 452 03 als Calibeation Date i 15 January 2025
I 2 = i3 A R , , . ] o
Calibration Trocedure In-hanse method CP-AFM-0L by Comparsson ochnigue with Standard Primary Flow Calibrator
G 5 [ 013
Referenee Stamdari) Maodal Serial Number ‘Tracetile Diae Cabibration
Hans: e i 1y Air Flow Meter Gilibrator 3 Low flow 15301010006 Sensldyne 6 Augs 2024
] ~i L pik Al Elaw Metct CGitlibrstir 3 Standard flow 190EL01 1003 Sensidyne 2 Augayt 205
LI Al -0 (e Temperaisrs meier GT 1 000057 reborn | Moveh 2002
e is0n 151 -l 13 Peessure moler CRGZAn) A1DNOKTIGS 1§52 T4 21 Ceraber W25
i
A ] -2 (A1) Truceshility :
A58 43 -0d it This Certificate is traceable s §1 Uit through Sernidyne AZLA Acormitation So. 354301
0080 w2 -0 oy Nute @
w015 0 -t ol The veparted ancertuinty is besed on standand wneenaing muliiphied Iy the Coverngs Foctor § = 2. providing a evel of confidence
. approximasely 75
Calibwrated By : 9.,“ Calibration iy 1 ivd Approved By 1 o
Mr Stk Srapubdesabul Mr. Neppadon Luangart M. Pacit Mathavar
Service Calibrtion Enginssr Callbrsion Englseer Supervisor
Issme Drite 1 15 Snnsunry 2025
lai lay
The peselis retated oaly shall nat be . Instivmient Co, Lak Ihe results Telatod only to e trem caldbeated. The centficsie shall nut he rep gpl-in Ik silibown 1 af M Brmovalive bastrames Ca . Lid,
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BRSOV A TIVE INSTRLMENT €0 LD HEAD OFFICL

T8 W LSO SUNTINARORS L EAMBON BARG KAF
AMPHEIE BANG PRLISAMUT FRAKAN PROVINCT 1050 THAILAND e e

LS (00110 b AHI- | PRS00 1

Certifieate No : 25-AFM-013

Resquest N ¢ Reg-2024-2865

Result af Calibration : Withaut Adjastment

‘Tempreraburi Pressure 5T e Errar Uncertninty [ MPE
Hesull
] kPa) Qimin) (imin) (i) imin) | i)
2200 148 0021 0020 <00 03 01,005 A
200 14 asa .50 an 1A0E3 0,005 WA
2200 101,48 01040 LAT AEODD A02ZE 0,065 A
2200 IR 0199 11.200 (] (R (IS N
22.00 11,50 150 (1] i K0T dnta WA
2200 101,51 Lo 1,004 ] 08 0020 A
25 .52 (Bl b 1700 L] 0028 [AREEES Nia
bl ] 10153 2011 2000 a0 (U013 0,040 WA
2.7 101,50 34034 3000 A0 01044 0,064 WA
2280 1200 4033 4000 AL 0054 080 ik
B 1S 471 SA00 a7 0473 01 NiA
Mote STI ; Standard U = Uit Under Calibratien

- UUE Reference Condition 1 201 °C, 1013 ki'w, Adr
= Flony Rate was cormected for non-standard operatng conditlon by nging equation :

Qmeas =Q kax T,
i Pret Teet

where ()= Flw Rale P = Absolute Pressure T = Absilite Temperatre

Meas = Measurensent Condizlon rel = Siniclard Condifon

* Inclicaies non acereditod
MPE = Mixirmm Permissible Error (Specified in Mamifacturer's Specifications)

A = Mot Aavailable. Costomer dies nol sequire o-sistemen) of confrmity,

Lanmi‘l:imuqu

The reselts reiwed ealy o the il The wertificass shall wxeept in fisll, withou writles mpproval of the Innovative Instrmsenn Co., Lid

[FRACTIR-AFMA-01 Foarv. 04 Insue date 3776024

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
CORPORATE SERVICES 30 EGUTPMENT CALIBRATION AND TESTING S

T34 PATTANAKANN ROAL SO 1K, SUANLUANG, SUANLUANG, BANGKOK 10251
TEL (k2777-5 4 FAN, 1271 0084

WEC-TIBETIR TR
CRLINRATION $60u

Cortificate No.: 2571358

Certificate of Calibration

Page: Tof2
Equipmant : Arstold Baromutor
Maniuf i Baign This cartificate may rict be repraduced othar than & full,
except with the piar wiltten approval af the head of
Mol : TIMS Corpeeale Services 3 Equipmant Caliration and Testng Sanices.
Serlal No.: =
1D Now: WAE EMAZ 0BT/25562

Condition As-Recelved: Used itam

Recelved Dale: 10 Aprll 2025
Callbration Date: 17 April 2025
Refarance: 2504-0315WEC

Submitted by:  United Analyst and Engneering Cansultant Ga, Lid,
Antblent Tomperaturer | 23 £ 2 ) °C

81 Sol Udomsuk 41, Bukhumvil Rosd.

Bangehak, Phrskhancny, Bangkok 10260

Relative Humidity: L5025 ) %

Atmospharie Pressure: 1008 mbar

Procadurs used: The was condi by direct I method sgans! Pressure Measaring Instrumants
Standard sccording to calibration procedurs CP-P10, using * DKD-R &1 . Calibrstion of Pressurs Gauges * as
a guidalines,
it bratio

1 Roforence standas instruments
Instrumant Mods| Sarlal No, Cartificate No. Due Dats
1) Standand Barometar Defa 1422505048 MP-0132-24 15 May 2026
Z.Thin instrurmant was Inssalied in vorfical orientaton and canter of the dial wae used 55 the fefaronce luvel,
A.This resell of cafibration was made on requested at the point specified by cistomer,
4.5cals and conversion factor i 1 kPa-s 7.50082 mmHg
5. This msult of calinration Instrumant was In abscluts pressine
B This Instrumant was used clean air as pressum meda.
7\ The carfificate is vafit only o the. e calibrated on date and place of calibration,
F.Thia Cartfication is Yracaable {o the IMemational System of Unit mamtained theough:-
~Nationial Institute of Metrology Thalland (NIMT)

Calibrated by :  Masrkpon Salvichal A : a':}#apol P
issue Date © 21 April 2026 | ]Phakies Prabpaipal

| ] Surd Suwannsr

[+] Attapol Panurach

lﬂﬂﬂ'lill!jm'l.lqu

INNOVATIVE INSTIUMENT CALIBRATHIN LAH

INMEVATIVE INETRUMENT COU LTD EAD ORI

TN R R SORSUN TS AKIIRN 1] TARINGN BANG RATD)
AMEHOE BANG PHLESAMUT PRAKAN PROVINCE 10540 THAILAKT
TEL! (808321 10-5000-§ FAN; 160821 170l

Certifieate No = 23-AFM-013

Hequest No ¢ Req-2024-2865

Decixian Rule for Sttements of Confermily

The il o eule employend or the o e i califros neault will b applicd using ILAC-GR4:3019: Clidelines
o fhe R of Comp . ¢
P = i v the witha e i fhe Timil

P’ =iz menwssruners eoiult was within e Yl Hineyer, & par 3 uisesttataty af 3% caceedi the limit

Fait' = reewt wie oinl F thes iz, 1y ation af the expandid wnoerainty of mewseemel o $5% i within the limil

(8 i the i i as the imil,

-{ } TS Upper limit
Mensured value railt
48% expanded uncerainty _{ L
et Nominal
Lawer &mit
Endd uf Certificate

wnmi‘l:imuqu

The nesutts rebated anly o e i salibentd. The eorificate shafl ot b reprinkused exeest im Fall, withine wertien sppmival ol the Tnevative Tnsmament Co, Ll

PO TOR-AFM-UL Aoy 08 Bee date 17/6/24

Carl Mo 25P 1350

Pags: 2ol 2
Roault af calibeation:- Without adustment Fange : 720 mmHg 1o 780 mmHg
Funcion:- Aachils Pressure Measuramant Boabe Intarval; 1 mmig | Tha Fifth Estimate |
Incrsaning Prassurs

Appliad Pressure {menba) | 717.92 | Teneds | 7aeda | 76028 | rerss | srass [ veaar
UUG? indication immHg} | 7200 | 7300 | 700 | 7500 | 700 | rvoeo | reoo
Error {mmHg) 208 1.05 026 .28 -1.55 -3.52 447

Decreasing Pressura
Applind Fresswe (mmiig) | 78447 [ 773,63 | 76150 [ 750035 | vaest | rasos | 7iaan
UUC Inication pmmiby) | 780.0 | 7700 | 7eon | 7500 | 7a00 | 7aan | reoo
(Enor immig) 447 | as3 | 18 [ 035 | 046 | oos 1.90

The uncersinty of measurement was +-0 24 mmtsg
* LT = Uindt Urder Caltistion

The feportad unceralnty of meanumment wis besed on o standard uncartainty mutisled
by & covage facke & = 2. providing o level of confidence of appraximistoly 55 4.

-alo-
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Equipmant :
Manufacturer:
Mol :

Serlal No.:

1D Nau:

CORFORATE SERVICES 3: EQUTPME

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAFAN)
T CALIBRATION AND TESTING SERVICES

T34 PATTANAKANN ROAL SO 1K, SUANLUANG, SUANLUANG, BANGKOK 10251

TEL (2717300024 FAX.

Certificate of Calibration

Ansrold Baromatar
Barige
THMS,

WAE.EMAZ 0T 2552

Condition As-Recelved: Used itam

Racelved Date:
Callbration Date:

Refarsnce:

Raolative Humidity:

10 Aprll 2025
17 April 2025

2100484

e

WEC-TIBETIR TR
CRLINRATION S60u

Cortificate No.: 2571358

Page: Tof2

This certificate may net be reproduced otbar than i hull,
except with the poor witten approval of the head of
Corpeeale Services 3 Equipmant Caliration and Testng Sanices.

2304-0315WEC Submitted by:  Unitad Analyst and Engmaering Cansultant Co., Lid,
Anibiont Tomperature: (23 £ 2 ) °C

L5025 ) %

Atmespharlc Pressure: 1006 mbar

Procadure usad:

The was condi by direct

61 Sol Udomsuk 41, Sukhumyil Rosd

Bangehak, Phrskhanong, Bangkok 10280

method sgans! Pressure Measaring Instrumants

Standard sccording to calibration procedurs CP-P10, using * DKD-R &1 . Calibrstion of Pressurs Gauges * as

a guidalines,

1. Roforence standamds [nstrurments

Instrumant

1) Standand Barometar

Modsl
nPfiag

Sarial No, Cartificate No. Due Daty
1422505048 MP-0133-24 14 hiay 2025
Z.Thin instrurmant was Inssalied in vorfical orientaton and canter of the dial wae used 55 the fefaronce luvel,

A.This resell of cafibration was made on requested at the point specified by cistomer,

4.5cals and conversion factor i 1 kPa-s 7.50082 mmHg

5. This msult of calinration Instrumant was In abscluts pressine

B/ This Instrument was wsed clean air 8s pressure media,

T\ Toe carificate i vafid anly 1o the. iem calibrted on date and place of calibratian,

E.This Cartification is iracaatile (o the Infermational System of Unit mantained theough.-
~National Institute of Mstmiogy Thailand (NIMT)

Calibrated by :  Kearpon Saivichal

Issue Data 21

Equiprnent :
Manufactusor:
Model -
Sarial No.:

1B Ho.:

Aapel P

April 20256

| Phaknea Prabpaipal
| Surs Suwannisr
[+] Attapol Panurach

Lanﬂ'n'l:imuqu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATHON AND TESTING SERVICES B

Certificate of Calibration

Diginl Tharme-Hygrometar
Digiazer

TH-24

435031148

UAE EF.DDBSET

Condition As-Recaived: Now ltem

Reoceived Datn:

Caiibration Date:

Reference:

10 July 2024

18 July 2024
b 17 July 2034
2A07-030IWSE

Amblent Temperature: [ 25 £ 3 ) °C

WAL TR TR

Cortificate No.:  24H1467

Page: 1of2

This cenificale may hot be reproduced alher than in full
axsapt with the priar weitten approval of the hesd af
Corparale Services 3 Equinment Calliration and Tasting Services.

Suibmitted by:

Uriltest Analyst and Enginesting Consultant Co, Lid,

81 Sod Udomauk 41, Sukburmit Road, Bangahak,
Pheakhanong, Bangkok 10260

Calibration wene conducted wusng n-house calibrason procedurs CP-HO3 according to companson
with standard chillad miror sansor for humidity mensurement funclion and comparison with standard

Relntive Humidity: (50 a0 %
Procedure usad:
ke for
Condition of this result of calibration
1 Flsbarsnce standards instruments |
Instrumont Model
11 Standard Chilled Miror Hygromater Sensor Dow Prime il
2) Handheld Thermamater With Sensor 1623

function mto humidity | temperature chashiber,

Serial No.  Corificat N, Due Date

S1863

21816 35 Sep 2024

5T7088 2aan 08 Nov 2024
2,The cemificals is valid only 1o the itern callbratsd on dats and phace of calibratan,

3, This Carification # fraceable fo the intemational System af Unit maintained troughe-

~Thundar Stisntille Corporalion, NVLAB Accreditation Na. Callbrasion 2008820
~Technology Promotan Association (Thailand-Japais), NSC-ONSC Accreditad No. Calibeation 0008

Callbrated by :  Surasit Pransadnol

Issue Date =

17 July 2024

V'\?mn

| Chaleit Waawwanjus

|+} Wipom Tantyewitt

| Unnopphol Harschal

mnms‘l:imuqu

CeriNa.; 251359
Pags: 2ol 2
Reault of calibralion:: Without adiustment Fange : 720 mmHg 1o 780 mmHg
Funcion:- Aachils Pressure Measuramant -Boabe Intarval ; 1 mmig | Tha Fifin Estimate |
Inorsaning Pressurs
Apptied Pressum (memibg) | 717.92 | vanes | 7asa | ve02e [ rerss [ 7rasz | resar
UUG? indication immHg} | 7200 | 7300 | 700 | 7500 | 700 | rvoeo | reoo
Error {mmHg) 208 1.05 026 .28 -1.55 -3.52 447
Decreasing Pressure
|Ampiiog Pregsuws (mmig) | a4.47 | 77353 | 76151 | 75038 | 73681 | T28.05 | TR0
UUC™ Indication pmmgl | 7800 | 7700 | 7eon | 7500 | 7400 | 700 | 7200
Enar immbg) 447 .53 -1.51 <135 0.6 085 1.40
The uncersinty of measurement was +-0 24 mmtsg
* UL = Uimtt Undar Callistion
The teportad uncerdalnty of meanimmpnt was beséd on & standard uncertaingy midtioliesd
by & covage facke & = 2. providing o level of confidence of appraximistoly 55 4.
-0le-
'
N3 lllﬂ'J'UﬂN
Cert. No.: 24H1487
Page: 2 of 2
Result of Calibration:- Without Adgjustment
Function: Huzmidity Measurament.
Roferance Standard uuce Uncertainty
Temperatura Humidity Reading Errar of Messuremaent
(') {%RLH.) (WR.H.) (%RH.) (2%RH.)
260 40,1 £ < 14
260 50,1 48 21 18
250 Bo.0 58 2.0 1.6
250 702 & 22 18
sult of Calibration:- Wiihexa Adjusirmmnt
Standard uue Uncertainty
Toemperature Reading Ertor of Measurament
'c) {"ch °ch (£}
20.014 03 0.288 nAz
24.984 252 0.218 042
30.050 0.1 0.080 042
40.027 400 0,027 N4z

LUC® : Uinkt Under Callbration
The reported uncersmty of messuremant was bese on standand uncarainty mullipfiod

by coverage factor & = 2,00, providing confidence level approxmately 95%.

ol
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— United Analyst and Engineering Consultant Ceo., Ltd.

3 Sol Udomsuk 41, it Aicad, Bangchak, F Bangkok 10260
ot o an Tal, 0 2763 2628 Fax 0 2763 2800 www. com E-mail com

MULTI-POINT GAS TEST REPORT Cettificate 0f Analysis

Oct 1,2024 il Gases Mixture
: ! Customes Details
Hame

Test Date

Hydrocarbon Analyzer Model : 55i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920025

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) ) PPM Manufacturer : i

Nitric Oxide (NO) = PPM Model : Labeatary Report -
Methane (CHa) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM praL

Cylinder No. : D824432

Expiration Date : Aug 4,2028

Multi-point gas test data

Reference Value (ppm) D.:p'::;y(z:;m) Difference Error |Percent Error| [% Error ] . ‘;"
Level 1__[zero I 0.00 0.46 0.46 0.46 0.46
Level 2 [80.00% | 40.00 39.54 -0.46 -1.16 1.16
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81

:Acceptable Limit + 5%

Multi-Point Gas Test Chart

3

[39.54

ing. please quote the

2 Anager Diglay(ppg)

—+— Analyzer Display 50

Y Réflrence value (ppm) 20

Linde (Thafand) pu sy Liminse

45 It e

enaslamuA

Page 1 of 1

nanslummun

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) aa -

GORPORATE SERVIGES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RACAD 501 18, SUANLUANG, SLANLUANG BANGKOK 10250
TEL.O-2717-3000-29 FAX 0-2719-5484

NBC-TIBITIBTTE25

CALIBRATION 0004
Cert.No.: 24CH1379
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Ceﬂificﬂie of Ca“brﬂtion Cert.No.: 24CH1379 Instrument Serial No. 1D No. Cert. No. Due Date
Page.: 10f3 1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025
Equipment : pH Meter
Manufacturer : EcoSence - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
Modal: PHI100A 2. Certified The results are traceable to SI through Hach Lenge GmbH Ltd.,
Serial No. : JC03354 Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
IDNoT e -063/2562(ENV.eH03/62) Buffer Solution Manufacturer Lot No. Exp. date
Condition As-Received: Used Item pH 4.008 CPA chem 1034203 27 Sep 2026
Received Date : 05 November 2024 pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
Calibration Date : 06 November 2024 pH 10.010 CPA chem 1034205 27 Sep 2025

Reference :
Submitted by :

2411-0122WSC-1 3. This certificate is valid only to the item calibrated on date and place of calibration.

United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Calibration Results
Function : mV Measurement

Performing curve by Di Process Cali at pH (4,7)(7,10)
Ambient Temperature : (25 £ 2.5) °C
Relative Humidity: Eo e )% Nominal | Standard _ Uncertainty of Coverage
Calibration Procedure : In - house method : Unit Under = i Actual Reading . fact
- CP-CHS5 by direct measurement with DC voltage _ e G actor
standard and direct measurement with Calibration| Input (smV) P
certified reference material (CRM) pH mv mv pH
- CP-CH8 by comparison with temperature standard pH Meter 4.00 177.48 177 4.01 0.58 2.00
¥ S/N.: JC03354 7.00 0.00 0 7.00 0.58 2.00
Calibrated by : Warakorn Lerngagtrakul
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.01 0.58 2.00

Approved by :

Approved Signatory
() Unnopphol Harachai
(v/) Ponpan Paipim
() Saithip Meangmai

Issue Date : 8 November 2024

The are for a confidenca probability of app 5%

This ceti y it be rep e than i ull, et wilth the prior wrilten
Appeoval of the hiuad of Compurate Services 3 - Equipment Calibeation and Tastng Services,

tenms‘l:imuqu

tanms‘laimuqu



Cert.No.: 24CH1379

Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement| factor
(mV) (%) k
pH Electrode 4.008 4.01 173 0.0079 2.00
SIN.:240710SIA605377 6.999 7.00 -2 0.0092 2.00
6.999 7.00 -2 0.0095 2.00
10.010 10.01 -178 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 3
- Serial No. : 240710S1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* A Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.003 14.9 -0.103 0.13 2.00
30.0 30.001 299 -0.101 0.13 2.00
45.0 45.003 44.8 -0.203 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-o0o-

wonanslaimuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

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

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :
Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

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

Issue Date :

TEL. 0-2717-3000 FAX. 0-2719-9484

Page.: 1 of 2

DO Meter

Horiba

LAQUA-DO210

HEOL0004
UAE.EFM.087/2564(EFM.DO.06/64)
05 November 2024

06 November 2024
2411-0123WSC-3

United Analyst and Engineering Consultant Co.,Ltd.

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

Temperature (25+5)°C

Humidity (50£20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean
Satho

Approved Signatory

9 November 2024

wonanslamuny

Cert.No.: 24TW241

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES 5

53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 i e e
TEL.D-2717-3000-29 FAX.0-2719-9484 CALIBRATION d064

Cert.No.: 24TW241
Page.: 2 of 2

Condition of this result of calibration
Certificate of Calibration cert-No. 26173
1. Reference Standard Instruments : Page.: 1 of 2
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date Equipment : DO Meter with Sensor
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821  110RC001 24MM131 04 July 2025 Manufacturer : Horiba
2. Standard Material :-
. Model : LAQUA-DO210
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate 5-Hydrate AR KEMAUS 2203162447 99.6% Serial No. : HEOL0004
ID No. : UAE.EFM.087/2564(EFM.DO.06/64)
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9KOE0257 Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Titration Method DO Meter Bangchak, Phrakhanong, Bangkok 10260
Avide Modifiotion Motr ] i Standard Deviation
(Azide Modification Method) Lt Location : TPA On Site Calibration Laboratory
(mg/L) (mg/L) (mg/L)
Received Order : 05 November 2024
8.20, 539 Q00es Calibrated Date : 06 November 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
This report was certified only for the instrument we tested.lt is allowable to use for study AC Line Voltage : (220:22)V
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 Calibrated by : Warakom Lerngagirakul
KUY\GL‘ \_]
Approved by :

-000- Approved Signatory
() Ponpan Paipim
() Suwit Imjai
(/) Kunchit Promprat

Issue Date : 07 November 2024

The ies are fora probability of approximately 95%

‘This centificate may not b neproduced other than in full, exsept with the prioe writlen
Appeorval of the head of Corporate Sendces 3 - Equipment Calibration and Testing Sarvives.

enaslupuny

tanms‘laimuqu



Equipment : DO Meter with Sensor Cert. No.: 24LM173
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2411-0123WSC-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

The temperature scale used was based on ITS-90.
Condition of this result of calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLIANG BANGKDK 10250 e Ry
TEL.D-2717-3000-29 FAX0-2719-3484 CALIBRATICN 0904

Certificate of Calibration

Cert.No.: 24CH1522

1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 3240076 241317 TPA 21 Mar 2025
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 instrument was connected with sensor, S/N.: 9KOE0257
Calibration| Immersion Standard uuc* Error ¥yt Coverage
Point Depth Temperature Reading — o Factor
(°C) (mm ) (C) (C) (C) (£°C) k
15.0 100 15.002 15.0 -0.002 0.16 2.00
30.0 100 30.003 30.0 -0.003 0.16 2.00
45.0 100 45.003 45.0 -0.003 0.16 2.00

Page.: 1 0f 3
Equipment : Conductivity Meter
Manufacturer : Horiba
Model : LAQUA-EC210
Serial No. : HC0J0020
ID No. : UAE.EFM.078/2564(EFM.SCT.04/64)
Condition As-Received: Used Item
Received Date : 04 December 2024
Calibration Date : 06 December 2024
Reference : 2412-0103WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

(25+25) °C
(50 + 15) %

In -house method :

coverage factor k, providing a level of confidence of approximately 95 %.
-o0o-
'
enaslumuny
Cert.No.: 24CH1522
Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pSicm CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 pS/cm
Conductivity Electrode Serial No.: 9B0K0167

- CP-CH6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Unnopphol Harachai
() Ponpan Paipim
(V) Saithip Meangmai

Issue Date : 06 December 2024

The are for a confids prabability of approximately 95%

This cestifi y ot b rep ther than in Rull, except with the prior weiltan
Appeoval of the head of Corporate Services 3 - Equipment Calibration and Testing Services,

wonanslaumuny

Cert.No.: 24CH1522

Page.: 3 0f 3
Calibration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No. : 9BOK0167
Dimension of probe;
- Length : 110 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Result : Without adjustment
Calibration Standard uuc Erio Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.003 45.0 -0.003 0.13 2.00

Standard Before Adj! After Adj Uncertainty Coverage
Conductivity UUC* Reading uuc* ing of factor
Solution (%) k
1412.9 uS/cm 1379 pS/cm 1413 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 11.57 mS/cm 12.40 mS/cm 0.086 mS/cm 2.00
Remark : - UUC* = Unit Under Calibration

tanms‘laimuqu

Remark : - UUC* = Unit Under Calibration

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

-o0o-
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List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*
1 |Analytical Balance FAT OIL AND GREASE Mettler Toledo AB204-S/FACT / 1129361010 Technology Promotion 24MM292 11/5/2024 10/5/2025
Association (Thailand-Japan)
Mettler Toledo AB204-S/FACT / 1129361010 United Analyst and 250422 1 BLO02 25 23/4/2025 22/4/2026
Engineering Consultant Co.,
Ltd.
2 |Analytical Balance TOTAL DISSOLVED SOLIDS Mettler Toledo XSR205DU / C210685394 National Food 2402283-002-01 2/4/2024 1/4/2025
Institute,Ministry of Industry,
Thailand
Mettler Toledo XSR205DU / C210685394 National Food 2502226-002-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
3 |Analytical Balance TOTAL SUSPENDED Mettler Toledo XSR205DU / C009071872 National Food 2402283-001-01 2/4/2024 1/4/2025
SOLIDS Institute,Ministry of Industry,
Thailand
Mettler Toledo XSR205DU / C009071872 National Food 2502226-001-01 20/3/2025 19/3/2026
Institute,Ministry of Industry,
Thailand
4 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1113 11/7/2024 16/7/2025
DEMAND Association (Thailand-Japan)
5 |BOD Incubator BIOCHEMICAL OXYGEN ARCO UC4-1320 / 1021 Technology Promotion 24TM1114 11/7/2024 10/7/2025
DEMAND Association (Thailand-Japan)
6 BOD Incubator BIOCHEMICAL OXYGEN ARCO UR-1320/ - Technology Promotion 24TM588 1/4/2024 31/3/2025
DEMAND Association (Thailand-Japan)
7 |DO Meter BIOCHEMICAL OXYGEN YSI 5100/ 11B 101863 Technology Promotion 24TW39 21/2/2024 20/2/2025
DEMAND Association (Thailand-Japan)
YsSI 5100/ 11B 101863 Technology Promotion 25TW29 18/2/2025 16/2/2026
Association (Thailand-Japan)
8 |Digestion Units TOTAL KJELDAHL VELP/VELP DKL20 / 213517 National Food Institute 2404228-001-01 26/8/2024 25/8/2025
NITROGEN Scientifica Ministry of Industry, Thailand

United Analyst and Engineering Consultant Co., Ltd.

Certified Laboratory ISO/IEC 17025

(UAE)

Certificate Page 1 of 2




List of Instrument Certificates for Environmental Quality Analysis

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator
No. Calibration Calibration*

9 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC1L0026 Technology Promotion 25CH246 26/2/2025 25/2/2026
Association (Thailand-Japan)

10 |Heating Block CHEMICAL OXYGEN Hanna Instruments H1839800-02 / 4500052101 Hanna Instruments (Thailand) HIT-2427-0942 1/7/2024 30/6/2025

DEMAND Inc.(Romania) Ltd.

11 |Hot Air Oven TOTAL SUSPENDED Memmert UF55 /B216.1666 National Food Institute, 2500116-001-01 8/10/2024 7/10/2025
SOLIDS Ministry of Industry, Thailand

12 |Hot Air Oven TOTAL DISSOLVED SOLIDS Memmert UF55 / B212.0411 Technology Promotion 24TM589 1/4/2024 31/3/2025
Association (Thailand-Japan)

13 |Kjeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 / 91905393 FOSS South East Asia 12875 5/7/2024 4/7/2025

NITROGEN

14 |pH Meter pH EcoSense pH100A / JC04744 Technology promotion 24CH452 23/4/2024 22/4/2025
association (thailand-japan)

15  [pH Meter pH Horiba LAQUA-PH210 / HAOA0007 technology promotion 24CH399 2/4/2024 1/4/2025

association (thailand-japan
Horiba LAQUA-PH210 / HAOA0007 technology promotion 25CH353 20/3/2025 18/3/2026
association (thailand-japan

16 |pH Meter pH YSI Environmental pH 100A / JC02729 24CH1070 27/8/2024 25/7/2025

17 |SCT Meter CONDUCTIVITY (umhos/cm) YSI Environmental Pro 30 / 18K100976 Technology Promotion 24CH1381 7/11/2024 6/11/2025
Association (Thailand-Japan)

18 |UV-VIS TOTAL PHOSPHORUS Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026

Spectrophotometer
19 |[UVIVIS CHEMICAL OXYGEN Hitachi U-5100 / 23A4-008 DQE Services Co.,Ltd. SP24-028 11/9/2024 9/9/2025
Spectrophotometer DEMAND

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

United Analyst and Engineering Consultant Co., Ltd. (UAE) Certificate Page 2 of 2

Certified Laboratory ISO/IEC 17025



List of Instrument Certificates for Environmental Quality Analysis

TOTAL DUST

Ministry of Industry, Thailand

Certification Date of Due date of
No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator

No. Calibration Calibration*

1 |Analytical Balance PARTICULATE MATTER Mettler Toledo MS204TS/00 / C252436235 National Food Institute, 2502228-003-01 19/3/2025 18/3/2026

(PM10) Ministry of Industry, Thailand
TOTAL SUSPENDED
PARTICULATE
2 |Dionex Aquion RFIC lon SODIUM HYPOCHLORITE Thermo Scientific Dionex Aquion RFIC / 220380031 ARCHEMICA LAB CO., LTD ID1047 23/4/2024 22/4/2025
Chromatography SULPHURIC ACID
3 [Microbalance RESPIRABLE DUST Mettler Toledo XP6 / B322373893 National Food Institute, 2502228 002 01 20/3/2025 19/3/2026

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

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

Certified Laboratory ISO/IEC 17025

Certificate Page 1 of 1




Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

iD No. :

Submitted by :

Location :

Received order :
Calibration Date :

Amblent Temperature :

Relative Humidity :
Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjal
[+ ) Kunchit Promprat

Issue Date :

The are fora

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL.0-2717-3000-20 FAX.0-2710-8484

WEC.TISITISITEIS
CALIBRATION 0308

Cert.No.: 24MM282
Page.: 1of3

Elactronic Balance

Medttler Toledo

ABZ04-SIFACT

1128361010

LIAE WAS 00212552

United Analyst and Engineering Consultant Co.,Ltd,
3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong,

Bangkok 10260

Balance Room (108}

11 May 2024
11 May 2024

15°Cwo40’c
30 % to 90 %

Khit Ruttanaprapachal

‘KUY\E}H&-

Approved Signatory

15 May 2024

95%

probability of

This certilicats may not be reprodiced cfher than in full, except with the prior written
Appeoval of the haad of Corporate Senvces 3 © Equipment Calibration and Testing Serdces.

Equipment :
Condition As-Received :
Reference :

Result of calibration

Elactronic Balanca
Used ltem
2405-01660C-1

2. Effect of off center loading

A mass of 100 g was placed to varlous position on the pan.
The weighing machine reading error obtained is glven in the tabie

inanslupauay

Cert.No.: 24MM282
Page: 30of 3

Maximum difference between

Equipment : Electronic Batance Cert.No.: 24MM292
Condition As-Received :  Used ltem Page: 2 of 3
Reference : 2405-01660C-1

Procedure used :-
Calibration were conducted using In-house callbration procedure CP-OB01 based on LKAS LAB 14
according to direct measurement method against standard weight,

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

Instruments Model Serlal No. ID No, Test raport No. Due date
1} Standard Weight Set (E2) 15684 24083 TORCOOT MM-0013-24 25 Jan 2028
2. This cartificate is valid only 1o the item callbwated on date and place of calibration.
3. This result of calibration was made on requestad at the point specified by customer,
4, This certificate is not certified for any commearcial transaction,
5. This carti! hon is to the System of Unit.
Result of callbration { ) Without { * ) After Adj by Internal C;
Range capacity : 0 g t© 220 g Resolution 00001 1]
Before Adjustment ©
Balance Measurement  Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} (g) (g) {tmg} (k)
100 1000000 0.0000 0.19 203
200 200.0006 -0.0006 0.30 2
Aftar Adjustment :
1. Determination of the standard deviation of weighing machine {n=10}
Applied Weight Standard Deviation
(g} of Reading (g }
100 0.00007
200 0.00005
'
enasluAIuAN

!_“E United Analyst and Engineering Consultant Co,, Ltd.

3 S Udomsuk 41, Sukhurmvis Aoed, Bangehak, Phrakhinang, Bangkok 10260
n TelD 2763 2828 Fax 0 3763 2800 wowwsaeconsultant.com E-mail: uvae@useconsultant.com W -N1TE YT
caLBAATION B

Customer Name:

Certificate of Calibration
Certificate No.: 250422-1-BLD02-25
Code Mo.: BLO02-25
Page: 1of 3

United Analyst and Engineering Censultant Co., Ltd.

Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
ta) (a) €3] (g) g} ta)
00004 -0.0004 -0.0003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} £:3] (g} (tmg] (k)
Unioad 0.0000 0.0000 015 213
oo 00100 0.0000 015 213
o0s 0.0500 00000 018 213
a1 0.1000 0.0000 0.158 213
05 0.5000 0.0000 015 213
1 1.0000 00000 0.16 213
10 10.0000 0.0000 018 21
50 49,9539 +1.0001 017 2.06
100 99.9989 +1.0001 0.18 203
150 148,.9028 +0.0002 029 2
200 199.9080 +0.0010 .30 2

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

~olo-

Address: 3 Soi Udorn suk £1, Sukhurmwit Rd., Bang Chak, Phar kKhanong, Bangkok 10260

Equipment: Electronic Balance

Manufacturer: Mettler Toledo

Model: AB200-5/5ACT

Serial MNo.: 1129361010

Asset No, LIAE WAS.002/2552

Building:  M/A Floor: 1 Room : 107

Feceived Date: April 22, 2025

Date of Calibation : April 23, 2025

Calibration Conditions: Temperature 228°% to 234 %
Hurnidity 54.8 % to 68.9 %
Pressure 7586 mmHg :] T58.2 mmHe

Calibrated by: Sakkarin Srirabang
Approved by: Suwit Chotnok Signature: 62&[,{/
Issued Date: April 25, 2025

Mote : 1) The Uncertainties are for a corifidence probability of aparoximately 95%

2) This Certificate Is valid only to the item calibrated on date and place of calibeation,

li)ﬂﬂ"l‘ihllm’llq’l

3) This Certificate is issued in accordance with the conditions of accreditation granted by the Thal Laboratony Accreditation
Schems which bas assassed the measurement capability of the labosatory and its traceability to recognized national
standards and ta the wnits of measurerment realized a1 the carespanding national standards laboratory. This certificate
may not be seproduced other than in full except with the prioe witten appraval of the United Analyst and Engineering
Consultant Co.itd (LAE)

1onan3 limuau



United Analyst and Engineering Consultant Co,, Ltd. %!,R}; um United Analyst and Engineering Consultant Co,, Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanaong, Bangkok 10260 e e 1 5oi Udomsuk 41, Sukhumvit Road, Bangehak, Plwakhanong, Banghek 10260 el
roor wan Tel0 2963 2828 Fax 0 2763 2800 www uaeconsultant.com E-maik uaeuaeconsultant com ERMMEN . s Frene Tel{) 2763 2828 Fax 0 2763 2800 www uaeconsultant.com E-mail: useguseconsultant com it g

Certificate No.: 250422-1-BLO02-25
Code No.: BLOO2-25

Certificate No.: 250422-1-BLO02-25
Code No.: BLODZ-25

Page: 2of 3
bt Page: 3of 3
Equipment: Electonic Balance Manufacturer: Mettler Toledo Equipment: Electronic Balance Manufacturer:  Mattier Toledo
Model: ABZO4-5/F, [ ility; 00001
B204-S/FACT eadability: § Model: ABZOA-S/FACT Readability: 0.0001 3
Serlal Hou 1129381810 1D Ma.: LIAE WAS 002/2552
o Serial No.: 1129351010 1D Na: LIAE WAS,002/2552
Max. Capacity: 20g
Max. Capacity: 220g
Calibration Date: Apeil 23, 2025
_ Calibration Date: Agril 23, 2025
Condition As-Received: In Condition
Calibraton Result: {Cantinued)
Condition of Equipment: Calibraton Bange: 0-200q
Condition of This Result of Calibration; Calibraton Adjustment: Intemnal Calibration
1, Calibration Method: This insirurnent was caiforated by methad LAE CP.CAL TG IneHouse Method bessd on UKAS Lab 18- 2022
3, Error of indic frarm nominal or i mass value:
2. Pefarance Standrads: :
N o : Hominal Value Rafarance Value Indication Carrection Uncertainty Coverage Factor
Reference Standard: tModel Serial Mo, Calibrated By Certificate No. Traceability Dug Date £ mah
Standard Weignt Class £2 (ML) tmgtelky  ETAOI09IZD AMARC 25000359 Mot Tolsdo edanar (e} (e) (g) tg) k
Stardard Wefght Class F1 [GIML 1mg o 200 ¢ 11119512 AMARL 24013840 Wattier Trlsce 04-Feb 28 Unload 0,0000000 04,0000 0.0000 .10 205
Instrument Model Serial o, Calibrated By Certificate Mo, Traceability Due Date 001 0100025 0.009% 0.0001 010 205
Thermio-Hygra-Bara Mater WHE-3825T) ARABAST SUCCESS SH09ITIET s Gateway 21-How-25 005 0.0500056 0.0500 00000 ©io 2085
Thermes Hygro-Bang Meter B350 ARABST TRY, 25PT95 TR 5-Febn2g 0.1 0.1000012 0.0999 0001 010 2005
3. This certification s traceabie 1o 51 Unit o5 PR e D s PP
4, This certiication was certifled only for the indtrument we callbrated : =TT pop == e pr
5. This resuilt of callbration wae feund Becuirate bs show on date and place of caiibration only. e e oo p o -
. Th [ f
6. Through the reference standard laboratory of AMARC 25-00935% Calibration 0152 ) oatoT 20,0000 p T 200
Calibraton Result:
50 50,000056 50,0000 0001 013 200
1. ity of Reading: oo
Hominel Value (g} [ Standard Deviation of Resding (g} | b ekl i o.0001 48 00
200" | B.000045 | 100 100000109 95,5955 0.0002 017 200
2. Eccentric ar off-centet loading 120 12000015 119.9599 0.0003 021 200
A mass of 100 g was placed and moved to varlous pesition on pan 150 150000165 149.9598 0.0003 024 200
The Balance reaging obtainad s ghven in the fable 160 160000175 159.9997 2.0005 0.26 200
200 200000125 1999958 0.0004 .30 200
- 4. Effect of Tare test
EA o S Tare Load Tast Load Indlication Carection
ig) g (g fg)
) ) 20000041 19,9539 0.0001
| A0.00D0TE 16,9998 0002
100 S0.000066 589937 00003
1 £
2 2 a Mo a0.0a0107 TH9999 00002
(g (g} g (01} ig) Diffarence (g) 100.000168 1006004 -0.0003
1000000 955996 | 999597 | 1000003 100.0005 B.000S EE QH, o
lﬂﬂm, |’ Iﬂ The repart uncertainty of messrment was based an standard urcedtainy muttipled by coversss factar k, prosiding ltlﬂ WMW
0---0-End-0—0
A, “.“.,«J,
R
S8, SN
AEFENSSUTRLNE0RDasNILEIS L =3 ARANSSUTIILLAOSEEarIua TS z =
AUEiLSMEAaLEMS 5SS ISSLEMYS '»:,,/’_‘\ ¥ AUELSMSHEuUUEN 15388 A NSSUE TS 4,,{7";:\";\\‘
e ZIAN
Foundanan for rcusmal Developrment Nators Food iname ":?" e ot Foundanon for industal Developrmert Naronal Food st il e
Food sl Laboratary Sendce Center CALIBRATION 1081 Fiosd Indusinal Laboratory Sendce Certer CALIBRATICN 0081
Certificate No.: HORIEFUZAL Certificate No.:  2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Equipment: P Mamufacturesr  METILER TOLEDO
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD, Modal: 5220500 Resolution:  0.00001 g / 0.0001 g
+ Prakh 10260 Serial Mo.; C2106B53%4 1D Mo UAE WROLDIOM5EE
Capacitys 220 g
Page Lofd Date of Calibration: 2 prs 2024 Page 2ot 4
! Ambient ML 4 05 'C Relatwve bumidty: 95 = 23 %
Equip El ic Balance Place of Calibration: Libarateey, UNTTED ANALYST AND ENGINEERING CONSULTANT 04, LTD.
Condition of Equipment: Good Condeion
Manufacturer: METTLER TOLEDO Condition of This Results of Calibration;
1. Calitwation Meshod: NFI Mothod W-MAO01  In-House Method based an UKAS Lsb 145 2019
1. Heferencs Standards:
Mosed; ¥5R2050Y HeferenceStandard  Model  SerialMo,  Calibrated By CerfificateNo.  Due Date
Standard Weight Clasa E2 Imgio 200y 505567572 o5 MI3N5IE B Apri 2024
Serial No.: C210685394 Instrument Model Serial No Calibrated By  Certificate No. Due Date
Themo-Hygro Metor 608-H1 WFLETH D16/23 Quaity Rebom QR 4 Febeuary 2025
ID No.: UAE.WAOD.0 :n; 2565 3. Thes certification & traceable to 51 UMIT
4. Thes certficate was contified onby for the instrument we calibrated
5. Thes result of caltiration was lound accirate 5 SHan: an dak iace of calbration
Order No.: 2402283 5 Humul“um |:nas louned AccurAte 5 Shawn an date and piace of calbration anky.
R 1. Repeatability of Reading:
Operation No.: 2402283-002
mominal Value (g Standare Devaton of Resdng (gd
Date of Receipt: 2 April 2024 0 10000042
i 1.0000052
. z [} 1000138
Date of Calibration: 2 April 2024 -
200 1O
2. Off-Center Error:
Amassof 100 g wes paced and mowed b vancus pesElan or pan
Calibrated by mrierawut Prapawuttipong Approved by = The tiatsece raading abtaired is given (n the table,
Scientist { Mr.Pheraphat Tuanjit } " o )) ’_‘}\\
Manager, Division of Calibration Laboratary =
Date of Issue: 9 April 2024 for the Team \;/ i‘ _1'@
The are far a ility of app 95%
This Certificate |s lssued in accordance with the conditions of accreditation gramted by the Thal Laboratory Accreditation Stherme " = P 3 A s 5
which has assessed the measurement capability of the laboratory and its traceability to retognized national standards and Lo the
unis af messurement realized st the cormesponding rational standards laboratory. This certificate may not be reproduced other g 2 Cog o € g Ja0 g b1t g DAL 0 ) L g ]
thar in full -except wah the prar written approval of the National Food Instute | 100000 | innooat | ssesms | sasess | 10000 | sencom 0.0001 ﬁ_

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

FC5012 Revison: 01 Date: 20-04-65
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Food ndusinal Laborary Senvice Certer CALIRRATION 0051
Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDG
Modek;  ¥5R20501 Resslution: 000001 g/ 0.0001 g
Sarfal No.: CI10685354 10 Mo LAE WAD.010/2565
Capacity: 220 @
Date of Calibration: 7 spel 2004 Page 3of 4
Calibration Results:  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: Intermnal Calibration
3. Departure from Nominal Value; (Range: 0 - 80 g ; Resoluton: 000001 g )
Herming Value Standard Ve Aoririge Reading Corredtion Unceranty Cowerage Factor
{8 (g 3 (g | (40 20 [& g 1 i
Uniasd 0.000000 2.00000 000000 0.0000086 200
ool 4.001003 o.00161 -0.00001 00000085 200
6095 0.005003 0.00500 0.00000 0.0000082 200
oo .000003 001000 0.00000 0.0000085 200
[ 104585 005000 0.00600 00000036 200
01 0100011 010009 0.00001 0.000011 200
05 0.500016 50001 4.60001 0.000014 200
1 1000033 100007 -0.00002 0.000016 200
¥ 2000023 200001 2,000071 0.000017 200
5 5000017 5 00002 000000 0.000020 200
10 1000004 10.00000 0.00001 0.000026 200
b 20000031 20.00000 0.00003 0.000037 200
k] 30009040 30.00001 0.00003 0000050 200
5l 5000024 50.00007 1.00001 0 OM0ES 200
8 BODIIDEE B0.00007 0.00005 ool 200

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

Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSAIOSDU Reselution:  0.00001 g/ 0.0001 g

Serial Mo.r C210E85394 1D No.r LAE WAD.010/2565
Capacity: 170 g

Date of Calibration: 2 ageil 2004 Page 4 of 4

Calibration Results:  (Continued)

Calibration Range: 81 - 200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )

Nirinal Vi Standard Value Awerage Reading Carecon Uncartainty Toverage Factar
[ (a3 [ (a3 f= g ) i
50 2000010 20,0001 20000 0.00015 200
100 10000006 100.0001 0.0000 00015 200
0] 11000007 1105001 20000 000016 200
120 120.00009 1200000 00001 100017 200
130 13000010 1300000 00001 100119 200
14 14000014 1400000 0.0001 100020 200
150 15000004 1500001 1.0000 100021 200
160 160000110 1600001 0.0000 000022 200
5. 12000012 170.0001 0.0000 000023 200
0 20100016 200.0002 00000 000028 200

The reported uncenainty of messurement was based on & standard uncamainty Mutigied 0y 8 coverage fadiar & | providing a
leved of confidence of approximately 55 .

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

NEI
Food indusial Laboratary Sendce Certer CALIBRATION D06

g,
4 =
FagnssLTuLy RSl aan Lz Im = aEETTESLTLL a0l sanUUETs L X
AudUEMsH IR IS SRS NSSUETS I I I FutLEN SRR ISR NS SUA TS 75,//’-:'\\\35
Fourdanon for Indusma Deveioomenr Natonal Foad st . sl ot pemne FEMINEIND fior INClistng! Cevelopmeny Matieral Food Fethute T T .
Fooo inchsiral Laberarony Serice Certer D iy o et Foad - incsiial L sboratony Senice Center EACTBRAT N BT
Calibration Certificate Calibration Report
Certificate No.: 2502226-002-01 Certificate No.: 2502226-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Equipment: Electranic Barence Manufacturer:  METTLER TOLEDD
Address: 3 Sol Udomsuk 41, Sukhumvit Road, Model: | XSRASHU Resolution: 000007 9 / 00001 g
hack, P gl 10260 Serial No.: C2105853%4 IO Nou: UAEWAD.DID{25ES
Copacity: 825/ 2209
Page 1ofd Date of Calibration: 20 March 2025 Page 2of4
(= Armient 12+ 06 'C RelatveHumdty 48+ 15 %
Equipment: Flectronic Balance Place of Calibration: 208 Bafance Room, UNTTED ANALYST AND ENGINEERING COMSULTANT COLTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
Manufacturer: METTLER TOLEDO
1, Calbration Mo NFL Method W-MADDL  Tr-Hewse Method based on LKAS Lab 14 - 2018
2. Reference Standars:
Model: X5R205DU Reference Standard  Model  SerialNo  Calibrated By Certificate Mo, DueDate
SAndard Weight Class £2 1ihg ta 2009 BE05567572 TS MRAL00S 18 Aprfl 2025
Serial No.: C210685394 Instrument Mode| Serial No.  Callbrated By Certificate No. ~ Due Date
Therma-Hygra Meter 611 WELATH 017723 Quaity Rebarn QRIS-0542 10 Feruary 2006
ID NO.: UAE.WMDIIUISQS 3. This certificateon is tracasble to 51 UNIT
4 This certificate was certified anly Tor the instrument we caflbreied
5. This ressdL. of calileation wes foand Bocurste & shawn on dete and plece of caibraticn anly
Order No.: 2502226 ki ;
1. Repeatability of Reading:
Operation No.: 2502226-002
Momingl value (g ) Standart Deviation of Reading (gl
Date of Receipt: 19 March 2025 i e
a0 00000042
Date of Calibration: 20 March 2025 L N
200 0000000
2. Off-Center Error:
- 4” N A A s af 100 g wes placed and moved tovenous poston on pan.
Calibrated by  Mr.¥othin Charoensuk Approved by + e Balinge nbading cheaindd bi e it the tabde. .
Scientist ( Mr.Pheraphat Tuanjit ) \'Q !/(_,I— ™,
Manager, Division of Calibration Laboratory --@-' [
Date of Issue: 25 March 2025 for the Technical Team la @ ‘-\th/
The are for a ility of il 95% ¥ ]
This Cartificate s issued in accordance with the condibons of accreditation granted by the Thel Leboratory Accreditation Schame 1 * 3 4 5 & (Mt Differsnce]
whtch has assassad the measurement capability of the lsborstory and &s traceability to recognized national standards and to the (g 3ttt g d14 g yld g 31t g yl( g } )
wnits of measurement realized at the corresponding national standards lsboratory. This certificate may rot be reproduced other | toooont | woooot | ooooor | tooooot | topoodt | aopooot 0.0000

tnan in full excest with the prior writhan approval of the National Food Tnstitute.
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Calibration Report
Cartificate No.: 2502226-002-01
Equipment: Blectronic Balante Manufacturers  METTLER TOLEDO
Madal: KSAI050U Resolution: (00901 g/ 0.0001 g

Serial Nour C210665334 1D No.: LAE.WADO10/2565
Capacity: EXg/220g
Date of Calibration: 20 Mach 2025 Page 3 of 4
Calibration Results:  (Continued)
Calibration Range: 080 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: {Range: 0 - BZ g ; Resolution: 0.00001 ¢ )

Naminal Vakie Standan value #verage Reading Camprian Uneertainty Coverage Factar

Ly {9 ) [ [y} (= 3 | L]

Urtoed 0.000000 0.00000 0.00000 00000087 200

0008 0.001003 100100 0,00000 1.0000090 200

0005 0005002 100501 000001 0 £o0 200

0.0 2010003 001002 000002 10000043 200

0.0% 1049995 005001 000001 00000096 200

(%) 1300011 030002 -D.00001 000011 200

s 1500016 050004 000002 0,000014 200

1 1000003 100005 000005 0000016 200

1 2000023 2.00005 000004 G.000017 200

s 5000015 500006 000005 0 00020 20

10 10.000008 1000005 000004 0000026 200

0 20000030 20.00007 000004 0000037 200

0 20000039 000003 000005 0000050 200

i 00002 000008 000005 0000068 200

5 0000067 B).00013 000006 000011 200

SmamnEsLGEILNLEISTaan WLE S
AUELEMSA SIS SRS NS S LE S

Faurdanon for incuminal Development MNahonal Food nstines
Food Incusirial Laborarery Serviee Certer BREEE

Calibration Certificate

Certificate No.: 2402283-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
k, Prakt 10260
Page 1 of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDD
Model: XSR2050U
Serial No.: 009071872
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 Mriesawut Prapawttipong  Approved by /
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are for a P ility of 95%

This Certficate is tssuad In accordance with the conditions of accredation grantad by the Thai Labaratory Accreditation Scheme
which has assessed the measurement capability af the laboratary and its traceability to recognized national standards and o the
units af realized at the natons standards laboratory. Ths certificate may not be reproduced other
than in full except with the prior written approval of the National Food Enstitute,

F-C5-009 Revisan: 01 Dete: 20-04-65
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Calibration Report

i No.: 002-01

Equipment: Electronic Balance Manulacturer:  WETTLER TOLEDD
Model: XSRI050L Resolution:  0.00001 g / 0.0001 g
Serial Mo.: C2106AS334 10 No.: LAE WAD-D10/2565

Capacity: 829/ 220 ¢

Date of Calibration: 20 Merch 2025 Page 4 of 4
Calibration Results:  (Continued)

Calibration Range: =80-200 g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: >80 - 200 g ; Resoluton: 0.0001 5 )

Naminal Value Standard Value Ayerage Reading Cormectan Uncertainty Caverage Factor
1g] [ g ) [ g ) Log] i+ g ) L3
0 9000010 90.0002 0.0001 0.00015 200
100 100.00005 100.0001 00000 0.00016 200
1a 110.00007 110.0002 41 0001 Q00057 a0
12 12000009 120.0002 0.0001 000018 200
130 130.00019 1300002 0.0001 000019 100
140 140.00013 1300007 0.0001 0.00019 200
150 150.00009 1500002 0.0001 2.00021 200
160 16000010 160, 0007 0.0001 0.000:3 200
170 170.00012 174010007 0.0001 0.00023 200
200 200.00013 2000002 0.0001 A1.00078 im

The reparted unconainty of messurement was based on & stanelertt uncertanty multiplied by & coverage factar & providing &
lowwl of confidence of approximately 55 %.
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Calibration Report

Certificate No.: 2402283-001-01

Equipment: Ebectronic Balance Manufscturer:  METTLER TOLEDO
Maodai: XSRSDU Resolution: 000001 g/ 00001 g
Serial No.: COOS071872 ID Mo.: UAEWAOD12/2563

Capacity: 221 g

Date of Calibration: 2 aanl 2024 Fage 2of 4
[= Ambaent 245 + 05 T Relsive Humidite: 475 ¢ 25 %

Place of Calibration: Lsboratary, UNITED ANALYST AND ENGINEERING CORSULTANT €O, LTD

Condition of Equipment: Goed Condition

Candition of This Results of Calibration;

1. Calbration Mathod: NFI Mathod W-MA-DO]  Tn-House Metnod besed on UKAS Lab 14+ 2018

2. Reference Standards:

Stanciard Weight Class E2 1myg to 2004 BE0S567572 TCS MZ3040535 & apnl 2024
Tharme-Hygra Meter BO8-H1 NFLETH 01623 Quatity Reborn QRI4-0343 9 February 2025

1, This certification i$ tracesbie 1 ST UNIT
4, This certificaie was certified anly for the sstrument we calirated.
§. This resukt of calbrabion was found accurate as shown on date and place of galiation only.

Calibration Results:
1. Repeatability of Reading:
Nominal Vs [ g | Standard Deviatian of Reading (RS
40 0000052
i) 0000163
100 0000048
20 0000053

2, Off-Center Error:
A mass of 100 g wesplaced and moved ta varkus POSIton an pan.
The balante readng obtares s given in the ke

ol B Sl
_'CSJI I@'\ / ‘.’\"3; @)’: E
i |
1 2 3 —‘ “ 5 6 (Madmermn Differerce)
{9 3¢ g 3]¢ o ylé g 31¢ g y[( 8} (g 1
1060002 | 100.0001 100,0007 995559 1000001 | 1000001 00003 ﬁ{

FC54012 Revision: 01 ate: 20-04-65
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Calibration Report
Certificate No.: 2402283-001-01
Equipment: Elatrors: Badance Manufacturer:  METTLER TOLEDD
Madali  XSRI050U Resalution: 000001 g ( 0.0001 ¢
Serial No.: CUDSO71872 0 Wo.: LA WADT12(2563
Capacity: 220 g
Date of Calibration: 2 agrl 7024 Fage Jof 4
Calibration Results:  (Continued)
Calibration Range:  0-80g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 0 - 80 g ; Besclution: 0.00001g )
Naminal Valum Swandard Vakio Average eading Cornection Uncertanty Ctrverage Factar
{93 {93 - {9} {e g ) +
unigag 1.000000 0.00000 100000 00000088 20
0.001 0.001003 0101 000001 0.000005% 200
0,005 0005003 000445 000001 00000054 200
001 0010003 DAL 000000 00000051 200
005 1043356 005000 £.00000 0000005 200
o1 0100014 01000 oo 0.000011 200
05 0 500016 050001 000001 0000634 200
1 1000003 100002 0.0000¢ 0000015 106
i 2.00002% 200001 0000 0000037 200
5 5000047 500002 000000 0000620 200
1y 0000008 1000000 000001 0000025 100
an 20000031 2000002 00000 OH00ET 00
an 30000050 30.00001 000001 .000052 200
50 50000075 50.00004 00001 0.00005% 100
1] B000065 500005 000002 2.00011 2m

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

FEsmnssUTELNYE0EaarILE TS

AUELSMTESAauUTIENISgRaIMNSsUETN S 2”4;/;:\‘,\;{
Foundatian o Fdeshal Developrrent tanonal Food Inshiuee il

NESC- 17025
Food industial Laboraioy Sendce Center w%‘l‘?ﬂ 0BT

Calibration Report

Certil No.: 001-01

Equipment: Exectronic Balange: Manufacturer:  METTLER TOLEDD
Madel:  KSRZOG0L Resolution:  0.00001 ¢/ 0.0001 g
Sarial No.: COHAO0TIET? 10 No.i UAE WADD12/2563

Capacity: 230 g
Date of Calibration: 2 il 2024 Page 4 of 4
Calibration Results:  (Continued)
Calibration Range: 61 -200g
Calibration Adjustment: [nternal Caiibration
3. Departure from Nominal Value: [Range: 81 - 200 g ; Resolution: 0.0001 g )

Nammal Valus Seandard Value Average Reading Corettion Uncerinty Coverages Factor
L o] (] g 1 Loog-d (& g } L]
S0 90.00010 900000 0.0001 0.00015 200
100 10000008 1010000 0.0001 0.00015 200
§14] 110.00002 1100001 0.0000 4.00017 100
10 12000005 1200000 0.0001 0.00018 200
130 130.00010 1300000 0.0001 0.00019 200
1an 14000014 140.0000 0.0001 0.00020 200
150 150 00008 1500001 00000 0.00020 200
160 166 00010 1600001 0.0000 00022 200
1m 17000012 1750001 1.0000 0.00023 200
00 2000316 200 00 .0007 0.00028 2400

The reported uncertanty of measurement was bused on 8 standand uncertainty mukiphed by 8 coverage factor & |, prowiding 3
ievel of confidence of aporcimately 95 %.

RN 1 G m——

FCS5-012 Revisan: 01 Date: 20-04-65
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Calibration Report

Certificate No.: 2502226-001-01
Equipment: Eectrrric Baance Manufactures:  METTLER TOLEDD

Moded;  XSRASCU Resolution: 000004 g / 00001 g

Serial No.t CIOM71A72 T Now: UAE WADTEZ/2553

Capacity: 829/ 220g
Date of Calibration: 20 March 2025 Pagelofs

Conditi Aarivient 212 06 T Welatve Humgty: A0 = 35 %

Place of Calibration: 208 Balanice Room, LINITED ARALYST AND ENGINEERING CONSULTANT 001,170
Condition of Equipment: Goed Condiion
Condition of This Results of Calibration:

1. Calitration Methad:
2. Refererce Standards:

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

NFT Method W-MA-001  Tn-House Method based on UKAS Lab 14 - 2019

Stardard Weight Class E2 1mg te 200g B305567572 TS M24041005 19 Apnl 2025
Instrument Model Serial Mo,  Calibrated By Certificate No.  Due Date
Thomer-Hygro Metor G08-H1 NFLETH 017722 Qusity Reborn QR250542 10 February 2026

3. This certfication & traceatil to SEUNTT

4. This cortdficate was certifiod ooly for the instrument we calibrated.

5. Thes result of caliorstion was found accurste a5 shown on date and place of calibration ooy
Calibration Results:

1. Repeatability of Reading:

i,

FESINEELMRUIYSIEdas T IuUSIMS %

AUELEM ISR EaES WNsSUANS "{,4/'/:“\\*\35

Soundanon far hdisial Development Nansral Food remute o

Food hdsina Laboratary Serdce Cenfer JE;&{EN‘EEE%

Calibration Certificate
Certificate No.: 2502226-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
10260
Paga 1of 4

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR205DU
Serial No.: CO09071872
1D No.: UAE.WAD.012(2563
Order No.: 2502226
Operation No.: 2502226-001
Date of Receipt: 19 March 2025
Date of Calibration: 20 March 2025

Calibrated by  Mr.¥othin Charoensuk

Date of Issue:

The are for a

Approved by “br M.
Scientist ( Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

25 March 2025 far the Team

of it 95%

This Certificate i= msued in accordance with the condions of acoreditation granted by the Thal Laboratory Accredidatan Scheme
which has assessed the measurement capabilty of the laboratory and its trasceahbility to recognired national standards and to the
units of measurement realized at the corresponding national standards laboratory. This certfficate may nat be reproduced other
than In full except with the price written approval of the National Food Institube,

Momrsl Valie [ g ) Siandard Deviation of Beading Lo}
0 0.0000052
0 0.0000042
100 0.0000000
200 0.0000000
2. Off-Center Error:
hmassol 100 g was placed andd moved fo variaus pasiton on gan,

The haiance reading citained |5 green m the table.

- i
& .’
1 2 3 4 5 & (Maximum Difference)
L g 34 g d0( g 31t g J|d g Jjl g3 £ 9 3
1000001 | 100.0000 | so0.00m | iroooot | tooonm | ipooonz 0.0001
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Calibration Report Calibration Report
Certificate No.: 2502226-001-01 Certificate No.: 2502226-001-01
Equipment: Electranic Bairce Manufacturer:  METTLER TOLEDD Equipment: Electranic Balwe Manufacturer;  METTLER TOLEDD
Model:  HSR2S00 Resotution: 000001 g / 0.0001 ¢ Model:  KSR2DSTA Resolution:  0.00001 g / 0.0001 ¢
Serial No.: CI0S071672 1D Mot UAEWAD.DL2/21563 Serial No. (003071672 0 No.: VAE WKD.DE22563
Capacity: 825/ 230g Capaclty! 829/ 2200
Date of Calibration: 20 March 2025 Page 3014 Date of Calibration: 20 March 2025 Page 4 of 4
Calibrati I (c ) Calibration Results:  (Continued)
Calibration Range:  0-80 g Calibration Range; >B0-200 g
Calibration Adjustment: Intemal Calibraton Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value: (Range: 0 - 82 g ; Resolution: 0.00001 g ) 3. Departure from Nominal Value: (Range: >80 - 200 g ; Reschution: 0.0001 g )
Momeral Vakue Seandard Value Average Reading Camection Uncertainty Cowerage Factar Nomnal Vale Sandard vave Average Reading Carection Uncertainty Coverage Factar
| | i g9 ) L 9 ) (93} (= ¢ } L] t g L g [ ) Lg. ) B L3
unioag 0.000000 0.00000 .00000 1.0000083 200 90 2000010 30,0002 0001 0.00015 200
2001 0001003 0.00100 0,00000 10000052 200 100 10000005 1000001 0.0000 200015 200
9.005 0005002 000500 2.00000 10000054 200 110 11000007 1140001 00000 2.00017 200
am 0,010003 003000 0,00000 00000051 2400 120 120,00009 120.0002 00001 2.00078 200
005 0049995 0.05000 0.00000 00000098 200 130 130.00010 1300003 .00 0.00019 200
0.1 0100011 010000 0.00001 0000011 200 130 19000013 140,000 0.0001 9,00019 200
05 ,500016 050000 0.00002 000014 100 150 15000008 150.0002 0.0001 200021 200
1 1000003 L0000} -0.00001 0.000015 200 160 16000010 16400002 0.0001 9.00022 200
2 2.000023 200005 L0003 4,000017 200 170 17000012 17,0002 40,0001 0.00033 200
5 5000015 500005 -0.00003 0.000021 200 200 20000013 200,000 0001 2.00028 200
1 10000009 1000005 000004 0.000025 200
20 20000030 2000012 -0.00009 0.000037 1
kij 30000039 3000012 -0.00008 0.000050 o0
50 50000028 5000014 000011 0.000068 200
[13 B1.000067 5000020 0.00013 100011 100

“The reported uncartainty of measurement wass Dased on a standard uncertginty muRiphed by & coverage factor & | providing 8

ool af confidenen of Apprdmatey 95 %,
|
-------------------- o N h—
;

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ihm %

f &‘\

MEC-TISETES TS
TEL.0-2717-3000-29 FAX 0-2710-0484 CaLsRATION D304 Exilpmiats ROD Insubaicr Gant s SR
Condition As-Recelved :  Used llem Page: 2aof 3
Reference : 2407-024300-1
Procedure Used :-
2 5 s Gailb wers usi i dure GP-OTOZ based on TLAS G-20 according to direct
Certificate of Calibration nmp;,';:'; i?‘;ﬁ‘s measurement method with Data ng, which d with Resi Temp Duw: (RTD).
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Refarence standard instrument:-
Equipment ; BOD Incubtor Instrument SerialNo.  Cert. Ne. Traceable Due Date
1) Data Acquisition MY49023832  23LMI22 TPA 26 Jul 2024
Manufacturer : ARCO 2. This certificate is vaid anly t the item calibrated on date and place of calibration.
3. This certification is to the System of Unit
Model : ucs-1220 Remark : TPA : Technolagy Promation Association { Thailand - Japan )
Result of Calibration (*) Without Adfustment
Serlal No. : ¥ Function of ULIC* : Temperature Source
Fresh alr setting : Mot Avallzble
D Ne. : LIAE WAD.D02/2550 Finished
Submitted by : United Analyst and Enginesring Consultant Go.,Ltd. i
3 Sol Udomsuk 41, Sukhumvit Road, ﬁ» a 734
Bangehak, Phrakhanong, & &
Bangkok 10260 b g ¥ T Ref. 5td.
Lecation : Lab Figor 2 = Vi o 1D Me.:
& | 8 1 18-1BRTD-01
Recelved Order : 11 July 2024 T z 19-16RTD-02
Calibration Date : 11 July 2024 W e A1 / 3 19-16RTD-03
Ambient Temperature : (35+10)°C £ 2 TD-04 |
Relative Humidity : (50 £30)% w S g
Calibrated by : Tawatchai Pama s L
W Probe Installation Datsils : Dimansion of Chamber : |8 | 19-16RTD-08
Approved by : - as 10 om D= 08z m g (ref.) | 19-16RTD-08
Approved Signatory b= 10 em We 2 0m
{ )} Porpan Paipim c= 1 em H= 1.2 m
(/) Suwit Imjai Capacity = 088 m*

{ ) Kurchit Promprat

Issue Date : 14 July 2024

The L are fora probability of approximately 85%

This centificate may not be reproduced ather than in ul, xcept with the priar written
Approval of the head of Canporate Services 3 © Equipmant Calibeation and Testing Services.

Lanms'himuqu lﬂﬂﬁ']ﬂllﬂ']'l.lﬂﬂ



CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANG BANGKOK 10250

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA &

NBCTISITISTTOIN

TEL.D-2717-3000-29 FAX [-2719-9484 CALMRATION D328
Equipment : BOD Incubator Cert. No.: 24TM1113
Condition As-Recelved : Used item Page: 3of3
Reference : 240702430041
Result of Callbration :- (") Without Adjustment
Funetion of ULC" ; Temparature Source = g Cert. No.: 24TM1114
Fresh air setting : Mot Available certlflcate of ca"bration Page: 1aof3
Calibration | Uuc* | uuc* Temperature Temperature | Overall [ Coverage
Point Setting | Reading stability uniformity Variation| Factor
(ch (°cy | (°¢c) (£°C) ey (°c) k Equipment : BOD Incubatar
200 20,0 18.8 0.55 0.66 1.5 2
= T C} Manufacturer : ARCO
|
Point Position
(c) 1 [ 2z [ 3 T 41 5 [ & [ 7 | 8 Jogetr] (+c Wt o
200 | 20210 ] 20.331 | 20.162 | 19.645 | 20287 | 20.070 | 19.838 | 19.781 | 19954 | 0.78
Serial No. :
Average” : The average of 30 values in each position. °
Temperature stability : One-half of tha greatest i difference of d lemp at any one sensar, 1D Ne. - UAE WAD.018/2558
p iformity : The maxi i of peratures at any sensors and tha measurad ” 2
temparature at the referance location which are observed at the same time or at as close an ohservation tima as. Submitted by : United Analyst and Engineering Consultant Co,Lid,
possible to tha pattemn or h within the chamber under steady-state conditions, ' R oA A1 it Biokd .
Overall : The D ; of tha and d p throughs Bangehak, Phrakhanong,
UUC* : Unit Under Calibration Banakok 10260
Mote : The reported uncertainty of measurement was included stability and excluded uniformity .
Location : Labx Floor 2
The reported uncartainty of measurement was based on a standard iplied by & Je}
factor k, ing & leval of of app 85 %. Recelved Order : 11 July 2024
Calibration Date : 11 July 2024
-abo- Ambient Temperature : (26¢10)°C
Relative Humidity : (50 £30)%
Calibrated by : Tawatchal Pama
Approved by : £M
Approved Signatory
{ )} Ponpan Paipim
(3/) Suwit Imjai
{ ) Kunchit Pramprat
Issue Date ; 14 July 2024
The Uncertainties are fora P y of app 95%
This certifcate may not be reproduced other than in full, mcept with the prior weitian
Approvel of the hiad of Corporale Services 3 - Equipment Calibratian and Teating Services,
g '
enaslupunu enasluAIuAN

Equipment : BOD Incubator Cert. No.: 24Th1114 Equipment : BOD Incubator Cert. No.: 24TM1114

Condition As-Recelved :  Used item Page: Zof3 Condition As-Received : Used Item Page: Gof 3
Reference : 2407-02430C-2 Reference : Z2407-02430C-2
Procedure Used :- Result of Calibration :- ) Without Adjustment
G were cond using CP-OT02 based on TLAS G-20 according to direct Function of UUC* : Temperature Source
measurament method with Data dsition which with Resi ire Datactor | RTD ), Fresh air setting : Not Avallable
The temperature scale used was based on ITS-80, Calibration| UUC" | UUC* Temp: T Overall
Condition of this result of calibration Point Setting | Reading stabllity Factor
1. Raference standard Instrument:- {"c) (¢} | 1) [£°C) o) L) k
Instrument Serial No. Cert. No. Traceable Due Date 200 200 19.8 0.29 0.81 12 2
1) Data Acquisition : MY&Q;DZ:?B?Q. 23LM122 TPA 26 Jul 2024 Calibration Temp ¢) i
2. This cerificate is valid only to the item calibrated on date and place of calibration. Point Position ¥
3, T:: carr':(mci::: isTl;;‘maMmlha International System of Linit. () E S S S T 5 Tomei] (+c)
mark : nology Promotion Association | Thalland - Japan } -
Resultof Catlbration = (* ) Without Adjustment 200 | 20.361 | 19.640 [ 20312 | 20.079 | 19.908 | 19.872 | 15.955 | 16.618 | 12.758 0.48
Function of UUC™ : Temperature Source Average* : The average of 30 values In each position.
Fresh alr setting : Nat Available Environment during calibration Temperature stability : One-half of the greatest s af Ire &t &Ny one sensar.
Beginning Finished T : The i difference of measured temperaturas at any sensors and the measured
20 28 temperature at the reference location which are observed at the same tima or at as close an observation time as
T8 72 passible to thie pattern ar ity within the chamber under steady-state condifions.
2 L |AC Supply { Volt ) 233 234 Overall 1 The D of the maxi and mini it ation,
=] Uuc* : Unit Under Calibration
E: o G E— Ref. Std. Mote : The reported uncertainty of measurement was included stability and excluded uniformity |
H Twz : 1D No.: The reported uncertalrty of measurement was besad an a standard plied by & il
§ | ) 1 20-16RTD-10 factar k, providing a level of of 2 05 5.
b iE 2
T:.lz ;L % ey /: 3 3 -olo-
w - 5 22-16RTD-05
& | 20-16RTD-0G |
= L=
Probe Installation Details : i : 8 | 2216RTD-06
2 g = Dﬂlmnumn :-I'Bzhum:w 8 jref) 25 GRTD00
b= 10 om W= 12 m
= 10 om H= 1.2 m

Capacity = 0.8 m?

Lanm's'lu'muqu Lanm's'luanu



TECHNOLOGY PROMOTION ASSOCIATION THAILAND-JAPAN)
CORPORATE SE] 3 QUIPMENT CALIBRATION AND TE! H 3
S340 P
HECTSLTIHTII0

CALBRATION o8

Cert. No.: 24TM588

Certificate of Calibration it
Equipment ; BOD Incubator
Manufacturer ; ARCO
Model : UR-1320
Serial No. -
1D No. LIAE WAD.D0G2553
Submitted by © United Anatys! and Engineering Consuitant Co, Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangechak, Phrakhanong,

Bangkok 10260
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 April 2024
Amblent Temperature (26+10) %
Relative Humidity : {50+ 30 )%
Calibrated by : Krisda Males

Approved by :

Approved Skgnatary
{ ) Ponpan Paipim
{ w7} Suwil [mjai
{ ) Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

tonanslupauny

A 0065064

Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Recelved : Used ltem Page: 3cof3
Reference : 2404-00040C-2
Result of Calibration :- {*) Without Adjustmant
Function of UUC* : Tamparature Source
Fresh alr setting : Mot Avallable
Calibration | UUC® | UUC* Overall
Paint Setting | Reading stability uniformity  |Variation| Factor
(¢ | t*e) | (C) (£°C) () (‘C) K
20.0 200 | 188 0.47 0.62 1.4 2
Calibration ("G} u
Point Position ’
("c) 1 ] 2 | 3 | 4 [ 5 | & [ 7 | & [oety]| (#c)
200 | 20289 | 19835 | 20,129 | 19.985 | 20.190 | 20.180 | 20.300 | 20.457 | 20248 | 067

Average® : The average of 30 values in each position,

Temperature stability : One-half of the greatest i i af at any ona sensor.
Temperature uniformity : The maximum diff al al any sensors and the measured
temperature af the reference location which are abserved at the same time or at as close an abservation time as
possible to tha jpattern ar within tha chambar under steady-state conditions.
Overall Varlation : The Di of fhe i and mink measured hraugh bsenvat
UUC* : Unit Under Calibration

Maote © The reported uncerainly of measurement was included stability and excluded uniformity .

The reparted uncertainty of measurement was based on a standard ¥ by a
factor k, providing a leval of of i 85 %
-olo-
'
lonas GH

a1208740

Equipment ; BOD Incubator Cert. No.: 24TM588
Condition As-Received :  Usead ltem Page: 2of3
Referance : 2404-000400-2
Procedure Used :-

Ci ion ware using cali P CP-0T02 based on TLAS 3-20 according fo direct

maeasurement methed with Data Acquisition which connected with Resistanca Temperature Detecior (| RTD ).
The temperature scale used was based on [TS-80.

Condition of this result of calibration

1. Reference standard instrumant:-

Instrument Serlal No. Cert. No. Traceable Due Date
1} Data Acquisition MYS7013711 2AMIIS TPA 11 Jul 2024
2. This cartificate is valid only to the item callbrated on date and place of calibration.
3. This ion is to tha i System of Unit.
Remark : TPA ! Technology Promotion Association ( Thalland - Japan |
Result of Calibration :- {*) Without Adjustment
Funetion of UUC* : Temperature Source
Fresh air setting : Nat Availabls
Finished
a7
a7
[AC Supply ( Vot ) 220 221
Ref. Std.
. Position : 1D No.:
& 1 22-18RTD-2/1
L 2 18RTD-2/2
e / 3 1BRTD-2/3
St 4 1BRTD-214
5 | 1RmD2S
] 1BRTD-2/6
7| temrmDanw
Probe Instailation Details ; Dimension of Chamber © B} I8AT0ah
a= 10 om D= 082 m 8 {ref} 1BRTD-2/8
b= 0 cm W= 12 m
cs= 10 cm H= 1.2 m

Capacity = 0.89 m'

wnms'ln%ﬁ%qu

a1209741

LIAE FMA.6.0.01 6-30L08-5EF- 2020

o w ] L m
References Certificate Number. : 234TM588
Equipment : BOD Incubator

Model : UR-1320
Serial No.: -
ID No. : UAE.WAO.006/2553

Manufacturer : ARCO
Calibration Point : 20.0 °C
Unit Under Calibration Setting : 20.0 °C

p 4
o []
1 3
g (ref.]
H g M2
? 1
i 7
_____ A D
W2 -7 el
02 7 b
———
a
W

sunmiadasile uaneqeilldTuntaseuliey uadyfnuel @ uansgainuldeu
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TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBERATION AND TESTING SERVICES
S340 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250 CertNo.: 24TW39

TEL, (F2707-3000 FAX. (F2719-5484 Page.: 2 of 2

Condition of this result of calibration
Cert.No.: 24TW39

Page.: 1of 2 1. Reference Standard Instrumesnts
This i s le e the System of Unit through the reference standards
Certificate of Testing iaboratory of Industrlal Callbration Centar, Technology Promotion Association (ThallandJapan)
Equipment: DO Meter Instruments Serial No. 1D No, Certificate Mo, Due Date
e Y 1. Buratte - 130BU10 23CG1172 22 Mar 2025
antfcturer : 2, Balanca 14233821 110RCOO1 23MM405 16 July 2024
Madel : B0l 2. Standard Material -
Serial No. : 11B 101863 Material Manufacturar LotNo, Assay
1D No. : UAE.WAD.004/2554 Sodium Thivsulfate pentahydrate Mk AMITEI3E 100.2%
Roceived Date : 20 Fabruary 2024
T : 21 Fabruary 2024
‘est Date . Result :  Dissolved Oxygen Meter Adjustment With Air 100 %
Referance : 2402-062905C-1 Dissolved Oxygen Probe No.: 228100125
Submitted by : United Analyst and Engineering Consultant Co, Lid
3 Soi Udomszuk 41, Sukhumvit Road, Bangchak, Titration Method DO Meter
Phrakhanong, Bangkok 10260 Standard Deviation
5 ok (Azide Modification Method) Reading
[ yC ] T (25£5)°C
Humidity (50 +20)% (mgil} {mglL) {maiL)
Test Procedure : In - house method | CP-CHE
by Comgs with Azide Method 820 a9 0.0055
Tested by : Wadalak Sirlthean
S’o‘ﬁ/‘d This report was certified anly for the instrument we tested.It is allowabls to use for study

Approved by : e Intend to use for advertising and refarral purpose Is prohibited This raport may not be reproduced
other in full without written approval of the laboratary

{ ) Pornthippa Tamayakul

{ ) Unnopphol Haracha

{ /) Saithip Meangmat ~olo-

Issue Date : 22 February 2024

tanmslﬁn@ﬁ%

wenenslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES Cert.No.: 25TW29

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 Page.: 2of 2

Condition of this result of calibration

TEL. 0-2717-3000 FAX. 0-2710-9484

= . Cert.No.: 25TW28 1. Raference Standard Instruments :
Certlficate Of Tesmg Page.: 1af2 This s to the System of Unit through the reference standards
laboratory of Industrial Calibration Center, Tachnology P i lation (Thailand-Japan};
Equipment : DO Mater Instruments Serial No. 1D No. Cartificate No. Due Date
1, Buretta - 130BU10 23CcG1172 {i}
Manufacturer : Y51 iy BLA #2 g 2028
2, Balance 14233821  110RCDO1 24MM131 04 July 2025
Model : 5100
2. Standard Material -
Saral fo: LR Material Manufacturer Lot.No, Assay
10N HAZSNALI0DH/2054 Sodium Thiosulfate 5-Hydrats AR KEMAUS 2200162447 99.5%
Received Date - 14 February 2025
Test Date : 17 February 2025
g Resuit : Dissolvad Oxygen Meter Adjustment With Alr 100 %
Refuiiece - FHHARNC Dissalved Oxygen Probe No.: 24F100202
Submitted by : United Analyst and Engineering Consultant Ca., Ltd.
3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Titration Method DO Mater
Phrakhanong, Bangkok 10260 (haid Standard Deviation
e M Methed) ;
Labeoratory Condition : Temperature (2545 ) “C %
Humidity (50420 )% {mgiL) (ma/L} {mg/L)
Test Procedure : In - housa method : CP-CHY
by Technlque with Azide son Method B22 822 0.0055

Tested by

Approved by :

{ } Chakrit Waswwanjua
{ }Ponpan Palpim
{+/) Saithip Meangmai

Issue Date :

Approved Signatory

Walalak Sirithean
1o use for shudy

This report was certified onfy for the i we tested. It is
gﬂlﬂ‘ﬁo Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced

ather in full, without written approval of the laboratory

18 February 2025

tenanslumuny enanslumuny
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g EARCEE HEHEE Verification Certificate
gL |4 gl8|z]g
& g L E 3 [
Bz iz |f
P d 7|2 i
LI I - 8 g Certificate No.: 2404228-001-01
! g % § § N Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
&
s ¥ Address: 3 Sol Udomsuk 41, Sukhumvit Road,
F 10260
e
~ 29 h
5 § % .E s 3 Page 1ofd
! i =
g Equipment: Digestion Unit {Heating Block)
g3 1§ . Manufacturer: VELP SCIENTIFICA
x 2 #
! Model: DKL20
i els g J Serial No.: 213517
2 1D No.: UAE.WAS.005/2555
=1 g by Order No.: 2404228
~ @ F £la
olz £ 3 AR R "
b ot I = N E A Operation No.: 2404228-001
= E
E Rl2|7]2
g o g E Date of Receipt: 26 August 2024
1B (51T
B I - I Date of Calibration: 26-27 August 2024
=13 i i
£
S §
_ Calibrated by  mr.worapob Seskthong Approved by
.8 Scientist ( Mr.Pheraphat Tuaniit }
E 'g 3 % Manager, Division of Calibration Laboratory
33 Date of Issue: 30 August 2024 for the Team
R
The inties are for a d ity of imately 95 %.
_ Thes Certificate i@ isswed in accondance with the conditions of arceeditabion granted by the Thal Labaratory Accreditation scheme which
'*: has assessed the messurament capabiiity of the boratory and s tracesbility to recoanized national standards and to the units of
3 realued at the pondng natioral stendards Isborstory. This certificate may not be reproguced other than in full
3 except with the prior written agproval of the Naticna! Food Institute,
£ F-C5-003 Revision: 01 Dite: 20-04-65
! £
enanslumugy

Verification Report Verification Report

Certificate No.: 2404228-001-01 Certificate No.: 2404226-001-01
Equipment: Dagestion Unit {Heating Block) Equipment: Dugestion Unit (Heating Block)
Model:  DKL20 Serial No.: 213517 Model:  DKL20 serial Ng.: 213517
Resolution: 1 “C IDNo: LIAEWAS.005/2555 Resolution: 1 °C 1D No: UAEWAS.005/2555
Manufacturer: VELP SCIENTIFICA Manufacturer: VELP SCIENTIFICA
Date of Calibration: 26-27 August 2024 Poge 2 of 4 Date of Calibration: 26-27 August 2024 Page 3of 4
Calibration point: 380 C
Location: Dry Labaratory (312), UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration result:
Environment Condition: Ambjent Temperature ( 29 £ 1 )'C Tablel : Reporting of Ten
Refative Humidity (80 £ 2 ) % UUC” Setting | UUC* Reading | g oo rooc Standard Uncertainty
Line Voltage ( 224 % 1) Vol Bloch o (°c) =) W (EC) | rharmomater ()| (2°€)
1 380 380 0.21 380,14 20
Condition of this results of Calibration: 2 380 380 021 380.70 20
1. This instrurment was ealibrated by insert standand thermocuples type R into is Digestion blocks and Calibration 3 380 380 0.12 38117 20
according to NFI Method W-TE-026 based on BS 4309 ¢ 1968 4 380 380 0.12 379.82 20
- The temperature scale used was based on 115 - 90 . 5 380 380 0.20 381.01 20
- Al data show below were final values and the initial data may be sbtained upon request, s 380 380 018 38048 29
2, Referente Standard Instrument : 7 380 390 0.19 379.35 20
strument Model Serial No. C No.| Due Date Through & x zgg g-i? ;:g;; ; -:
. B . % !
Digitsd Thermometer | 349708 | svasodsssmaia: i4abs 2 M, Technical
tH Thermorciie s YT TC24/0063 SWNB025 | e ey 10 380 380 0.35 38098 20
3. This certificate is treceable to Internatonal System of Units (SI Units). i; E :gg g?; ;z;; i'g
4. This certificate was certified only for the instrument we calibrated. 3 oo 38 0'1 3 3?8.95 2'['
5. This result of callbration was found accurate as shown on date and place of calibration only. 7 T 5 UILB 3?9I69 2-|J
o c“"ilmu"c“_”;:""lhmw R ool 15 380 380 016 38206 20
il S b i 380 380 014 38014 70
e o Hecan o e e 7 360 380 016 3508 20
o , 18 380 380 0.15 38271 20
7.Resuttof Calbration : [ K | Withoutagjustment || After adjustment = e = s e z.u
20 380 380 0.25 38171 20

higbe:
< UUC* = Unit Under Calibration
-Immersicn depth of standard thermometer in tube leve! high of sand is equal heater plate of UUC,

- Stability = One-half of the greatest af d at one sensars,
for at least half an hour after reaching steady state,
The repert uncertainty of measurement was based on standard uncertainty multiplied by coverage factor &= 2,
ﬁ/ providing a level of confidence of appreximately 95 %

F-C5-012 Revigion: 01 Dure: 20-04-65




Verification Report

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.D-2717-3000-29 FAX.0-2719-9484

Certificate of Calibration

WEC.TIBATIE 17028
CALBRATION 1008

Cert.No.: 25CH246

Certificate No.: 2404228-001-01
Equipment: Digestion Unit (Heating Block)
Model: DKL20 Serial No.: 213517

Resolution: - 1 oC ID Moo UAENWAS.005/2555

Manufacturer; VELP SCIENTIFICA

Date of Calibration: 26-27 August 2024
Calibration point: 380 °C
Calibration result: Continued

Figure 1. Location of Reference Standard and Block Diagram of Digestan Unit
TOP VIEW

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :
() Chakrit Waewwanjua

() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

The ies are for a

Page.: 1 0f 3

Conductivity Meter

Horiba

LAQUA-EC210

HC1L0026
UAE.EFM.015/2565(EFM.SCT.02/65)
Used Item

25 February 2025

26 February 2025

2502-0787WSC-3

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

Bangchak, Phrakhanong, Bangkok 10260
(25+25) °C

(50 + 15) %

In -house method :

- CP-CH6 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Sutp

Approved Signatory

27 February 2025

probability of approximately 95%

This cotificabe may not be repraduced other than in full, exsent with the prioe writlen
Appeoval of the head of Corporate Serdcas 3 Equipment Calibration and Testing Sarvives.

Condition of this result of calibration
1. Reference Standard Instrument :-

Instrument Serial No.
1) Thermometer 1963878
2) Ref. Std.Thermometer 4982054

Cert.No.: 25CH246

Page.: 2 of 3
ID No. Certificate No. Due date
130RC095 241995 09 Sep 2025
110RC044 241757 14 July 2025

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

2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1412.9  pSlem CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C

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

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 uS/cm
Conductivity Electrode Serial No.: 981J0077

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity UUC* Reading UUC* Reading of Measurement factor

Solution (%) k
1412.9 uyS/cm 1471 pS/cm 1413 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 13.33 mS/cm 12.90 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration




. Ay,
HANNN Hanna Instruments (Thailand) Led. <8807, oy b
inStTUmErltS 410/67-68 Soi Rachodapisele 24, BB e m Saesires
Husykiwang, Banghiok 10910 Tel: 0-25414190 Fax: 025414108
Cert.No.: 25CH246 .
Cenificate No. : HIT-2427-0942
Page.: 3 of 3
Calibration Results Page:lof 2
Function : Temperature Measurement CERTIFICATE OF CALIBRATION
This equipment was connected with Temperature Probe;
- Model : 9383 .
- Serial No. : 9B1J0077 Equipment : COD Test Tube Heater
Dimension of probe; Meter Model @ HIZ39R00-02 Serial No. @ (4500052101
- Length : 11073 Amm Tube Heater : 25 Vial Capacity Resolution : 01%c
- Diameter : 16 mm i "
- Immersion Depth : 90 mm Temperature Range : (-10 1o 160)°C Temperature of Reaction @ 150°C
Manufacturer : H, in: it
Calibration Result : Without adjustment oo Instramessts Bpdle fn Romania
Condition As-Received : Used Produst Reference : RE241152
Calibration Standard uuc* 3 Uncertainty of | Coverage
Point Temperature Reading rror Measurement factor Ambient Temperature : 25+2)% Relative Humidity : {30 15%RH
(°c) (c) (°c) (°c) (x°C) k Customer name : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
15.0 15.002 15.0 -0.002 0.13 2.00
30.0 30.003 30.0 -0.003 0.13 2.00 Plidkhiindng, Bangiu 10260
45.0 45.002 451 0.098 0.13 2.00 Received date : 26 June 2024
Calibrate date : 1 July 2024
Remark : - UUC* = Unit Under Calibration
Issue date © 3 July 2024
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Calibrated Location : Hanna Instruments (Thailand) Ltd.
factor k, providing a level of confidence of approximately 95 %. .
Calibration Procedure : This catibrator was conducted by using in-house: calibration procedure
-o0o- CP-M4 by using certified reference standard instruments,
T
Calibrated by : @ Mr. Pichit Petthong Approvedtyy B2 A
O Mr. Channarong Soinak Mr. Anzn Suwanchaisakul
Authorized Signatory
Insirsments:
(Thatand) Limes-
This certificate was certified only for the instrument we calibrated,
This result of calibrution was found accurate on date and place of calibrution only.
** This certificate may not be reproduced other than in full, except with the prior written **
approvil of the head of Hanna Instrument (Thailand), ! '

HANNAN
- Certificate No, : HIT-2427-0842 & \H‘\\_{///.;"
H“HHHHH instruments hage 201 2 %
Condition of this calibration result: STTISS os
Reft Standard :This i ion is traceabbe to the international unit of unit maintained through:
Instruments Madel Serial No. | Certificate No. Traceable Calibration Certificate
Data Acquisition Switch Unit 349704 BMY44065265 | WE2307-164-1 WK Electric Co., Lid,
Technology Promotion
Digital Thermo-Hygrometer HT-TT18D ALOTISS 24H41
Association { Thailand-Tapan), Certificate No.: 2500116-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Calibration Result:
h 10260
M Temp Source A v for COD Reactor,
Capacity MNominal Value Average Value Uncertainty of Measurement g dda
(Vial) ‘o c) +°0)
25 Vial 150.0 1498 0.48 Equipment: CHAMBER (Hot Air Oven)
Manufacturer: MEMMERT
Unit : °C
(1A) (24) (34) (4A) (54) Model: UFS5
149,574 149873 149,861 149,748 149,878 Serial No.: B216.1666
(18} (28) {38} (4B} (5B}
149490 | 149.940 | 149954 | 150.103 | 150048 1D Nos: UREWAOZHF55Y
ey (20 (3C) 40) {5C) Order No.: 2500116
149.625 150036 150,080 150.015 149,580
Operation No.: 2500116-001
(1 (20 (3 {40) (30
199801 | 149541 | 149.662 | 150010 | 149.499 Date of Receipt: B October 2024
(1E) (2E) (3E) (4E} (5E} Date of Calibration: B Gctober 2024
149.563 | 149611 | 149.56% | 149.831 | 1498762
Figure: Shows the bocation of the temperature source. %
Calibrated by MrYothin Charoensus  Approved by
Scientist { Mr.Pheraphat Tuanjit )
The report uncertainty of measurement was based on o standard uncerainty multiplicd by o coverage factor k= 2, Manager, Division of Calibration Laboratory
pooviding & Ievel of confidence of spproximtely 93% Date of Issue: 15 October 2024 ibte far the Technical Team
The are for a ility of il 95 9.

*+ End of certificate ** This Certificate is issued In aocondance with the conditions of accreditation granted by the Thai Latosatory Acoediation scheme
whith has assessed the measurament capabiity of the [abaratory and its traceability to regognized nationa! standands and 1o the units
of measurament realized al the corresponding natienal standards laboratory. This certificata may not be reproduced other than in full
Exoupt with the [rar weitten apgrival of the National Food Institute.

F-C5-009 Rarsion; 0] Dare: 20-04-6%
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Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER, {Hot Air Oven}
Model: UFS5 Serial No.:  B216,1666

Resoluion: 0.1 °C 10 Ma.: UAEWAD,027/2559

Manufacturer: MEMMERT
Date of Calibration: 8 Detober 2024 Page 2 a0f 3
Location: Laboratary, UNITED ANALYST AND: ENGINEERING CONSULTANT CO,LTD.
Environment Condition: Ambeant Temperature {303 = 1 ) %

Relative Humidity { 55 £ 1 )%

Line Voltage { 230 £ 3 ) voi

Cendition of this results of Calibration:

1. This instrument was calibrated by insert @ standard thermomieter into its chamber and calibration according o
W-TE-014 Based on TLAS G-20-1/02-08 (E): Guidslines for Calibration and Checks of Temperature Controlled Enclosures.
- The temperature scele used was based on TS - 50,
- All data show below were final values and the initizl data may be obtained upon request.

2, Reference Standard Instrument

Instrument Model Serial No./ID No. | Certificate No. Due Date Through
Digital 349724 MY57003188 NATIONAL FOOD

. TE 670486-01 8 June 2025 4

with sensor RTD CHN201-306/ RTDHI0L-200 INSTITUTE

3. This certificate is traceable to | Systern of Units (S Units).

4, This certificate was certified only for the instrument we cabrated.

5. This result of calibratin wes found accurate as shown on date and place of calibration andy.
6. Condition of Calibrated item ; Good

UUC Description :
Time of Record 1 Hour ] Mirte At 104.0,140.0 and 180.0 “C
Freshalr Damper | - | Open  Position

Clos2. Fan m
| -] niot dvailatie
7. Risult of Cafibration : [%] wanoutsgpustment [ ] Afer adjustment

F-C5-012 Revigion: D1 Date- 200465

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § =
CORPORATE SERVICES 3 BGUIFMENT CALIBRATION AND TESTING SERVICES :fvff'E“\ 3

53404 PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANG BANGROK bt
TEL, Q.71 7-30ME29  FAX,

HEDTHLTIRI T2
SIETEES CALIRATIIN D08

Cert. No.: 24Th589

Certificate of Calibration Page: 1013

Equipment : Het Alr Owen

Manufacturer : Memmest

Model : UF 55

Serlal No. : B212.0411

ID No. : UAE WAD._DOG/2556

Submitted by : Unitad Analyst and Engineering Consultant Co. Ltd.

3 Sol Udomsuk 41, Sukhumwvit Read,
Bangchak, Phrakhanong,

Bangkok 10280
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 - 02 April 2024
Ambient Temperature : (26 £10)°C
Relative Humidity : (50+30) %
Callbrated by : Krisda Males

Approved by ; éM

Approved Signatory

{ ) Panpan Paipim
(") Suwit Imjai
() Kunchit Promprat

Issue Date : 5 April 2024

The Uncertainties are for a confid of apy 95%

Thin cextificate e uther Tha

e v

01, enesptwith the price writlen

Apprnval of the head uf Corporats Services § | Exuipmens Calibcaiion and Testing Servives

tenans Ay
A 0D&50R

Calibration Report

Certificate No.: 2500116-001-01
Equipment: CHAMBER. {Hot Air Dven}
Moded: UF55 Seriai No.:  B216.1666

Resolution: 0.1 °C I Nov: UAE WAD.027/2558
Manufacturer: MEMMERT

Date of Calibration: 8 Dctober 2024 Page3of3
Calibration point: 104.0,140.0 and 1800 *C X
c result: - 3
Calibration | Temperature Relative Line Voitage - -
Condition (&= Humigity (%) (voit) I &
] 253 54 227.0 -,
Max 312 56 20 s
Tablel : Reporting of Temperature i
Calibration Measured Temperature (*C) @ Sensor Mo,
point (Sensor No.9 is REF)
{"C) #1 #2 #3 74 #5 #6 @7 #8 #9 +("C)
104.0 103.89 | 103.66 | 103.58 | 103.6% | 10440 | 103.98 | 103.70 | 104.10 | 10415 0.53
140.0 139.85 | 139.53 | 139,87 | 139.B8 | 140,67 | 140.00 | 139.60 | 140.25 | 140.23 .73
180.0 17963 179.22 | 179,71 | 179.76 | 1B1.03 | 180.06 | 179.41 | 180.87 | 180.3% 0.90
Table 2: ing of C Result
UUC* Setting uuc* Reading (*C) Stability Uniformity Overall Variation
e MIN MAX | Average +("C) (°c) [§5]
104.0 104.0 104.0 104.0 015 0.49 0.28
1400 140.0 140.0 140.0 013 071 1.2
180.0 180.0 1B0.O 180.0 013 1.2 18

Mote  The quoted uncertainty include * Stability * end * Loading effect (20% of Temp Unifarmity) ©

Uuc* = Unit Under Calibration

Stabilty = One-half of the greatest i of P al Bivy one Sensors,

for ¢ least haef an hour after reaching steady state.
Uniformity = The ffe of st any sensars and the measured
temnperature at the reference location which are chserved at the same time.
DOwerall Verigtion = The difference of the and ménimum Througout time,
The report uncertainty of messurement was based on standard uncertainty multiplied by coverage factor k= 2, providing a

level of confidence of approximately 95 %.

S P

L5012 Revision: 01 Date: 20-04-65

Equipment : Hat &ir Oven Cert. No.: 24TM580
Condition As-Received :  Usad llam Page: Zof 3
Reference : 2404-00040C-3
Procedure Used :-

C; were d using CP-0T02 based on TLAS G-20 according 1o direct
measurement method with Data Acquisition which with Resi ire Detector ( RTD )

and Thermocouple Type T,

The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1} Data Acquisition MYSTD13711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and piace of calibration.
3. This ification is o the i System of Unil,

Remark : TPA : Technology Promotion Association | Thailand - Japan )
Result of Calibration :- {* ) Without Adjustment

Function of UUC* : Temparature Sourcs
Fresh alr setting : Close during calibration
Beginning Finizshed
Temp. | “C ) 27 26
REL Humid. | % ) 47 48
[C Supply [ veit) 231 220
Ref. Std. 1D No.: @
H = Point
{12010 180 )
Position : - (104 ) "C
1 21-18TC-01 | 22-18RTD-21
2 21-18TC-02 | 1BRTD-212
3 21-18TC-03 | 18RTD-273
4 21-18TC-04 | 1BRTD-24
Probe Installation Details :  Dimension of Chambar © 5L 2LHC0s | JeRTDs
a= B0 em D CEE m [} 21-18TC-06 | 18RTD-2%6
BE D 5 CRY  m 7 21-18TC07 | 18RTD-27
G oEE B e 075 in 8| 21-18TC08 | 1eRTD-28
ORI 9et) | 21-18TC08 | 18RTD-29

enasluAIUAN
a 1209739



FO5S South East Asla

3388 Sirinrat Building, 25th — 26th Floar, Unit No, 3388750,
Rama IV Road, Klongion , Klongioay, Bangkok, Thalland 10110

FOSS

Customer Service Report | Report No.: | 12875
-
Equipment : Hot Air Oven Cort. No.: 24ThS88 Date: Quly 5, 2024 [ customer:_| LAE
—
Condition As-Received : Used lem Page: 3of3 Q 7 i llz
Reference ; 2404-00040C-3 [ obwe: | 15 [ hedress | &
Result of Calibration :- {* ) Without Adjustment
Function of UUC* ; Temperature Source I Instrument: I Etéd  Sst AT I Serial: I Aol 343
Fresh air setting : Closa
Travel To Customer (Hrs| Labour {Hes Travel From Customer [Hrs|
Calibration| UUC* | uuc™ | Temy T Overall Start T % T=. 30 %730
Point | Setting |Read stability Factor Finsh T J ERED ] L 15
(el ()c)lc) (2°C) {C) ["C) k
104.0 104.0 | 1040 0.032 047 0.84 2 lab Type
1200 | 1200 | 1200 0.12 0.72 13 2 Apprcaton i Standard
3500 | 180 | %0 15 e 15 2 Distribator Courtesy Visit i Training
- - - Digital Service PRAA Onbosrding Quote In House
Calitration d {"c) Unicartainty Intarmal Warranty Repair PR s
Point Position |nvestigate Sales Support Remote Health Check Visit
{'6) 1 2 3 4 5 6 7 8 afret)| (+'C)
104.0 | 104.464] 103,847 | 104.226] 104.232[ 104.106[ 103.691] 104.275 [ 104.127 [ 104.013] 042 e SRR Fosscare | B
1200 |120.486] 120.088] 120,635 120.505| 118.531 | 119.644 | 120.364| 120.144 | 120.168] 1.1 FIRATII — -
180.0 | 180.574] 175.769] 180.265| 180.870| 179.554 | 175.790] 180,267 | 179.861 [ 179.802] 1.1 R il MK
Average* : The average of 30 values in each position. Detalls of Work J Test
Temperature stability : One-half of the greatest maxi of d st any ane sansar. — P
Temp y : The maxi i of at any sensors and the measured - V."w(_[ Clecle - 7
temparature at the reference locafion which are cbsarved at the same time or at as close an chservation time as = fie (i‘k {l S
possible to ine the lemp patiem or sty within the chamber under steady-state conditions. = 7)
Overall : The Di of the i and miri | P by t chservation — g T KT 21 ef —Ak
WUG" : Unit Under Calibration =
MNote The reporied uncertainty of measurement was includad stability and excluded uniformity . o ﬁM:.’{'M«+ Clhasf — 2
=% Diltin  Tonl = [
The reported uncertainty of measurement was based on a standard bya It > Alleall Bonl = BT =L D
factar k. | a level of confid of app o5 %, & Oapalver MiA 4 Nefule | il
+ Meew [/ Dvele =
-olio- Blemp = W Tecgionn, = 0~ P > a0
Folow o ATy Followe
Ready for Use | [ [ =% Not OK* |
Part No: Batch Description o
L aloc AL Ta. 01 108 | P _EiT Flelfer 0 utillate 7L“
1 confirm this repart is accurate and complete
Signed FOSS Signed Customer Apie “hart e
: I MName Name
3 1 Ermail: | | Customer Contact.: | |
'
mnms'lumugu Rk, Laﬂﬁqutl
a1z20973
TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN) i
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES / A \
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 . el @
TEL.0-2717-3000-23 FAX.0-2715-9484 CALIBRATION 0008
Cert.No.: 24CH452
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
] - - Cert.No.: 24CH452
Certlflcate Of Callbl’atlon Page.: 10of3 Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116  23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4882054 110RC044 231908 286 July 2024
Equipment : pH Meter
This certification is traceable to the International System of Unit maintained through:-
Manufacturer @ EcoSence
- Technolegy Premotion Association (Thailand-Japan)
Model : PH100A 2. Certified Reference Materials : The measurement results are traceable to S| through CPA chem Ltd.,
Serlal No.: JC04744 ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
ID No. : UAE.EFM.058/2566(EFM.pH.01/66)
Buffer Solution Manufacturer Lot No. Exp. date
Condition As-| ived: Used It
ondition As-Received eed fiem pH 4.008 CPA chem 970851 25 Apr 2026
Received Date : 22 April 2024 pH 6.986 GPA chem 970852 25 Apr 2025
Calibration Dats: 23 April 2024 pH 9.997 CPA chem 970853 25 Apr 2025

Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Unnopphel Harachai
() Ponpan Paipim
(v/) Saithip Meangmai

Issue Date :

The Uncertainties are for a

2404-0487WSC-1

United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong. Bangkok 10260

(25 + 2.5) °C

(50 + 15) %

In - house method *

- CP-CHS by direct measurement with DC voltage
standard and direct measurement with

cerified reference material (CRM)

- CP-CH8 by comparisen with lemperature  standard

Warakorn Lerngagtrakul

Suthe

Approved Signatory

25 April 2024

probability of 95%

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : £quipment Calibration and Testing Services.

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

Calibration Results

Function : mV Measurement

Performing curve by D Process C. at pH (4,7)(7,10)
Nominal Standard . Uncertainty of Coverage
B Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(+mV) K
pH my mv pH
pH Meter 4.00 177.48 177 401 0.58 2.00
S/N.: JC04744 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 Q 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00




CertNo.: 24CH452
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7}(7,10)
Unit Under Standard pH Actual pH | Actual mvV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) (£) K
pH Electrode 4.008 4.01 174 0.0071 2.00
SIN.: 230306SIAB05377 6.986 7.00 0 0.0083 2.00
6.986 6.99 0 0.0029 200
9.997 10.00 -175 0.0085 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe:
- Model : -
- Serial No. . 23090681A605377
Dimension of probe
- Length 110 mm.
- Diameter : 12 mm,
- Immersion Depth : 100 mm.
Calibration Standard uuc Error Uncertainty of Coverage
Point Temperature Reading measuremsnt factor
(°c) (°c) (°c) {°C) (£°C) k
25.0 25.002 251 0.098 0.13 2.00
30.0 30.002 301 0.098 0.13 2.00
350 35.003 351 0.097 0.13 2.00

The reported uncertainty of measurement was based cn a standard uncertainty multiplied by a coverage

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

-00o-
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No.
1) Document Process Calibrator 54030049
2) Ref. Standard Thermometer 4982054

ID Na.
130RC118
110RC044

Cert.No.:
Page.:

Cert. No.
23E2802

24CH399
20f 3

Due Date
27 Aug 2024

231908 26 July 2024

This certification is traceable to the International System of Unit maintained through:-

- Technology Prometion Asscciatian (Thailand-Japan)
2. Certified Reference Materials

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

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

Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.986 CPA chem
pH 9.997 CPA chem

Lot No.
8940102
940104
940106

Exp. date
27 Nov 2025
02 Nov 2024
02 Nov 2024

3. This certificate is valid only 1o the item calibraled on date and place of calibration.

Calibration Results

Function : mV Measurement

Calibration Results

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

3000-29 FAX.0-2719-9484

TEL 127

NEC-TISLTIS17025
CALIBRATION 0008

Cert.No.: 24CH399
Page.: 1cf 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature
Relative Humidity :

Calibration Procedure :

Calibrated by @

Approved by

{ }Pornthippa Tameyakul
{ } Unnopphol Harachai

(/) Saithip Meangmai

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HADABGDO7
UAE.EFM.002/2563(EFM.pH.02/63)
Used Item

01 April 2024

02 April 2024

2404-0037WSC-1

United Analyst and Engineering Consultant Co.,Ltd
3 Soi Udomsuk 41, Sukhumvyit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 + 2.5) °C

(50 + 15) %

In - house method ©

- CP-CHS by direct measurement with DC voltage
standard and direct measuremant with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

SQ'JJ‘V‘

Appraved Signatory

06 Aprit 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except wilh the prior writien

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

the head of Corporate Serviees 3 ¢ Equipment. Calibration and Testi

enaslununy

A 0062139

Cert.No.: 24CH3%9
Page.: 3of3

Performing curve by D Process C: at pH (4,7)(7,10)
Nominal Standard Uncertainty of Coverage
N Actual Reading
Unit Under Value Voltage Measurement factor
Calibration Input
{mV) k
pH mv mv pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HAGADOC? 7.00 0.00 0.2 6.98 0.058 2.00
7.00 0.00 0.2 6.98 0.058 2.00
10.00 -177.48 -177.3 10.01 0.058 2.00
Q
Lﬂﬂﬂﬁ‘lﬂﬁ%‘ﬂ%ﬁ

a1209881

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) () k
pH Electrode 4.008 4.01 1802 0.0079 2.00
S/N.: Q82M0181 6.986 6.98 1.3 0.0089 2.00
6.986 7.00 -0.9 0.0089 2.00
9.997 10.00 -169.4 0.011 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652-10D
- Serial No. : Qg2M0181
Dimension of probe
- Length @ 103 mm.
- Diameter : 16 mm.
- Immersicn Depth : 80 mm.
Calibration Standard uuc Eftor Uncertainty of Coverage
Point Temperature Reading measurement factor
(c) (°c) (°c) (°c) {£°C) k
250 25.002 250 -0.002 013 2.00
30.0 30.003 300 -0.003 013 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark - UUC*

Unit Under Calibration

The reporled uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage

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

-o0o-

' Sm’;{v'
wendslunaue

a 1209882



Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT GALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG. SUANLUANG BANGKDK 10250
TEL0-2717-3000-29 FAX 0-2718-8484

Condition As-Received:

Received Date :

Calibration Date :

Reference :
Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua
() Ponpan Paipim
/) Saithip Meangmai

Issue Date :

NSC-TISLTISTTOES
CALIIRATION DoaB

Cert.No.: 25CH353
Page.: 10f3
pH Meter
Horiba
LAQUA-PH210
HAOA0007

UAE.EFM.002/2563(EFM.pH.02/63)

Used Item

18 March 2025

20 March 2025

2503-0612WSC-1

United Analyst and Engineering Consultant Co.,Ltd.

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

(25 + 2.5) °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

Uthen Kankawi

Approved Signatory

20 March 2025

The U

are fora

fidsnce probability of appr

toly 95%

This cerificate iy not be reproduced olher than in full, oeept with the prior written
Apprival of the head of Cosparae Services 3 Equipment Calibratian and Testng Seovices

Cert.No.: 25CH353
Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mv) (#) k
pH Electrode 4.007 4.00 150.1 0.0085 2.05
S/N.: 992H0385 6.999 7.00 -26.1 0.0095 2.00
6.999 7.00 -26.7 0.011 2.05
10.010 10.01 -202.4 0.010 2.00
Function : Temperature Measurement
(*) Without adjustment
This If was with Temp Probe;
- Model : 9652
- Serial No. : 992H0385
Dimension of probe
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth : 90 mm.
Calibration Standard uuc* e Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (x°C) K
15.0 15.006 15.0 -0.006 0.13 2.00
30.0 29.998 30.0 0.002 0.13 2.00
45.0 44.993 45.0 0.007 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

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

-o0o-

Condi

n of this calibration result

1. Reference Standard Instrument

Instrument

1) Document Process Calibrator

2) Ref. Standard Thermor

meter

43160066 130RC092
4982054 110RC044

Cert.No.: 25CH353
Page.: 20f3
Cert. No. Due Date
24E1320 22 Apr 2025
241757 14 July 2025

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

2. Certified R Materials

:The

Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00
: The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4.007 CPA chem
pH 6.999 Hach Lenge GmbH
pH 10.010 CPA chem

Lot No.
1066665
€03220
1066669

Exp. date
18 Jan 2027
29 Oct 2026
18 Jan 2026

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

Calibration Results

Function : mV Measurement

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

Performing curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(tmV) k
pH mv mv pH
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
S/N.: HAOA0007 7.00 0.00 0.3 6.98 0.058 2.00
7.00 0.00 0.3 6.98 0.058 2.00
10.00 -177.48 -177.1 10.01 0.058 2.00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL.D-2717-3000-20 FAX 0-2715-8484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

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

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

The ies are for a

pH Meter
YSI
pH100A
JC02729

UAE.EFM.195/2561(ENV.pH.04/61)

Used Item

27 August 2024
28 August 2024
2408-0882WSC-1

CALBRATION d008
Cert.No.: 24CH1070
Page.: 10f3

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 Lernaaatrakul

Approved Signatory

29 August 2024

probability of approximately 85%

This centificate sy not be reproguced other than in full, exoept with the prios writlen
Appeoval of the head of Corporate Serdcas 3 Equipment Calibration and Testing Sarvives.

— o

WEC.TIBATIE 17028




Cert.No.: 24CH1070

Cert.No.: 24CH1070

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. D No. Cert. No. Due Date
1)Document Process Calibrator 43160066 130RC092 24E1320 22 Apr 2025
2)Ref. Standard Thermometer 2188080 130RC044 2311216 10 Oct 2024

- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials  :The measurement results are traceable to S through Hach Lenge GmbH Lt
Deutsche Akkreditierungsstelle, Accredited No.D-RM-15184-01-00

: The measurement results are traceable to S| through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.006 Hach Lenge GmbH C03146 23 Feb 2026
pH 6.999 Hach Lenge GmbH C03145 28 Feb 2026
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 curve by D Process Calil at pH (4,7)(7,10)
Nominal | Standard Uncertainty of Coverage
Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(zmV) k
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
S/N.: JC02729 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -177 10.01 0.58 2.00

Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading | Reading |pH Measurement| factor
(mV) #) k
pH Electrode 4.006 4.01 173 0.0090 2.05
S/N.; 231018SIA605377 6.999 7.00 -1 0.0084 2.00
6.999 7.00 -1 0.0085 2.00
9.997 10.00 -176 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This i was with Temp Probe;
- Model : 5
- Serial No. : 231018SI1A605377
Dimension of probe
- Length : 110 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
20.0 20.002 20.1 0.098 0.13 2.00
25.0 25.003 25.1 0.097 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

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

-o0o-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ihc:mA &

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/ PATTANAKARN ROAD 501 18, SUANLUANG, SLIANLUANG BANGHKDK 10250

WEC.TIBATIE 17028

TEL.D-2717-3000-28 FAK 0-2719-9484 CALBRATION 1008
Certificate of Calibration Cert.No.: 24CH1381
Page.: 1 0of 3
Equipment : Conductivity Meter
Manufacturer : YsI
Model : Pro 30
Serial No. : 18K100976
ID No. : UAE.EFM.071/2562(ENV.SCT.01/62)
Condition As-Received: Used Item
Received Date : 05 November 2024
Calibration Date : 06 November 2024
Reference : 2411-0124WSC-2
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

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

- CP-CH6 by direct measurement
with certified reference material (CRM)
- CP-CH8 by ison with temp e

Calibrated by : Warakorn Lerngagtrakul

Approved by :
Approved Signatory
() Unnopphol Harachai
() Ponpan Paipim
(\/) Saithip Meangmai

Issue Date : 11 November 2024

The ies are fora probability of approximately 95%

This centificate sy not be reproguced other than in full, exoept with the prios writlen
Appeoval of the head of Corporate Serdcas 3 Equipment Calibration and Testing Sarvives.




Cert.No.: 24CH1381

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. D No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
2) Ref. Std.Thermometer 4982054  110RC044 241757 14 July 2025

- This Certification is traceable to S| Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-

- Conductivity calibration solution, CPA chem Ltd., The 1t results are to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp. date
1412.9 pSlem CPA Chem 1005307 15 June 2025
12.881 mS/cm CPA Chem 1005308 15 June 2025

- Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 1412.9 pS/cm
Conductivity Electrode Serial No.: 18L00008

Standard Before Adj After Adj Uncertainty Coverage
Conductivity UUC* Reading uuc ing of factor

Solution (%) k
1412.9 uS/cm 1146 pS/icm 1413 pS/cm 9.2 uS/cm 2.00
12.881 mS/cm 10.17 mS/cm 12.48 mS/cm 0.086 mS/cm 2.00

Remark : - UUC* = Unit Under Calibration

Cert.No.: 24CH1381

Page.: 30f 3
Calibration Results
Function : Temperature Measurement
This equipment was connected with Temperature Probe;
- Model : 9383
- Serial No. : 18L00008
Dimension of probe;
- Length : 104 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Result : Without adjustment
Calibration Standard uuc* — Uncertainty of | Coverage
Point Temperature Reading Measurement factor
(°c) (°c) (°c) (°c) (£°C) k
15.0 15.004 14.9 -0.104 0.13 2.00
30.0 30.002 29.9 -0.102 0.13 2.00
45.0 45.005 45.0 -0.005 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 %.

DOE Serviees Co. Lid
DQE Services 32 Soi Lodproo-Wanghin 53, Ladprao-Wanghin Rd,, Ladprao, Ladprao, Bonghoek 10230

Phane : +66 (002 538 20, Email ; di ViC firiiy il
e : +B6 () 54, Frmail ; dyeservicesinfoiygmail com s s

-000-
DOQE Services Co. Lud,
D’Q.E Services 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rd., Ladprao, Ladprao, Banglok 10230 ﬂ‘. -
Phone : +66 (0)2 538 2054, Email : dqesarvicesinfolagmail.com ACRETHLTH 19825

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-001 Page 1of5

Customer :  United Analyst and Engineering Consultant Co.,Ltd. (Head Office)

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

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No.: 21E22-009

IDNo.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : 8 January 20235

Condition Instrument :  Good

Calibrated by : a Approved by : .
: guy e P o7
L Mr.Tan;wm Rittidnch | { Mz, Chonthicha Sangngemn )
Technical Manager Quality Manoger
Th calibeuticn resubt s upp ty 40 Thes b catibraten e und w flasd Jibiation anly.

The measurcment capability of the kabarasary and its traceability s recogaized national sandardh

national sandards laborstory. This certificuts may oot be reproduced othor than in fsll except with the prior wrllt’uﬁﬁﬁ%ﬁ;ﬁﬂﬁﬁi

REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2 of 5
Environment Condition :  Ambient Temperature 25 45 b
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

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

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

Institute of lards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC @ L5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1 nm.

Resolution of UUC : P ic 0001 Abs,

Wavelength 0.1 nm.

M Nn:-rr' W1 1112021

nanslumuny

M- E-T2 R LA 1202




DOE Services Co. Lud,
DQE Services 2o Lt Wanghin 55, Ladprao-Wanghin R Ladpran, Ludprio, Bangkok 10230
Phone : +66 (012 538 2054, Emnil : dgeservicesinfoitgmail. com s 1y
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of3
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage Tactor
(nm.) {Abs) (Abs) (Abs) (Abs) &
0.0000 000 (L0000 0.0028 200
o 0.5780 0.578 0.0000 0.0031 2,00
L0484 1.045 0.0034 0.0028 2,00
2.1876 2.192 00044 0.0075 2.00
(L0000 0.000 0.0000 0.0028 200
o 0.5595 0.560 -0.0005 0.0034 2.00
1.0239 1.023 0.0009 L0035 2.00
2.1230 2.125 -0.0020 0.0079 200
0,000 0.000 0.0000 L0028 2.00
(L5230 0.521 0.0020 (L0030 2.00
e 0.9633 0.961 (L0023 0.0029 2.00
1.9753 1.977 -0.0017 0.0070 2.00
0.0000 0,000 0.0000 0.0028 2,00
sdhd 0.5181 0.518 00001 (L0031 2.00
1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.993 0.0043 00084 2.00
0.0000 0.000 0.0000 0.0028 2.00
S 0.5517 0.552 -0.0003 0.0030 2.00
1.0803 1.079 0.0013 0.0030 2,00
2.0373 2.032 0.0053 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5591 0.559 0.0001 0.0031 2.00
= 1.0518 1.050 0.0018 0.0030 2.00
1.9274 1.923 0.0044 0.0079 v 200

(OTTerTs LIFTUR

F-TO-2 ROW 071172021

IKJE Services Co,Lid,
DQE . 32 Soi Ladprso-Wanghin 53, Ladpro-Wanghin R, Ladprs, Lsdgrn, Bargkok 10230
Services
Pl : +66 (012 $38 2054, Exsail : dgeservicesinfofgmail com i L
REPORT OF CALIBRATION
Certificate No, : SP25-001 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.} (nm.} (mm.} (nm.} k
241,72 241.1 0.62 018 200
27945 2790 0.45 018 2.00
2B7.81 2873 .51 018 200
334.06 3338 0.26 018 200
360.93 360.6 033 0.18 2.00
418.59 4182 0.39 .18 2.0d0
445,94 4455 044 0.18 2.0
453.66 4534 0.26 0.18 2.0
460.02 459.8 0.22 ol18 200
536.59 536.6 -0.01 a8 2.00
637.98 6377 0.28 .18 2.00
43138 4311 0.28 .18 2.00
472,50 4713 020 018 2.00
51347 5134 007 018 200
528.88 52849 -0.02 .18 2.00
57347 5733 -0.13 [IAE3 2.00
58535 585.1 025 020 200
GH4.40 G84.5 010 0.18% 200
740,72 T41.0 -0.28 0.20 2.00
T48.55 748.8 025 018 2.00
BOT.03 3073 -0.27 018 2.00
87928 TG 132 018 2.00

Remark ; - UL = Unit Under Cafinmtion

= NIA = Not Avamble

= Th resul ol 17 s st s the standard uncerisimty of muliplied by the o k.

wiuch for 2 noemal dsributis apc ity of %

- End of Certificate - lﬂnﬁ']‘j‘h]ﬂ')'urlu

PRA-P08-02 RO L2020

DOE Services Co. Lid
i 32 Soi Ladpmo-Wanghin 53, Ladprao-Wanghin Rd., Ladprao. Ladpese, Banghkek 10230
DQE Services
Phone : 66 {012 338 2054, Email - dgeservicesinfoigigmail. com MCT
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 40f5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nim.) {Abs) {Abs) (Abs) (Abs) k
235 0.0000 0.000 L0000 0.0050 2.00
0.7464 0.744 0.0029 0.0057 2,00
559 0.0000 0.000 0.0000 0.0050 2.00
0.8674 0.863 L0044 0.0059 2.00
313 0.0000 0.000 0.0000 0.0050 2.00
’ 0.2919 0.290 0.0019 0.0051 2.00
15 0.0000 0.000 0.0000 0.0050 2.00
’ 01.6430 0.640 0.0030 0.0055 2,00
'
enaslumun
-T2 RO V112021
DQE Services Ca. Lid.
DQE Services 3250l Ladprao-Wanghin 35, Ladprao-Wanghin R, Ladprac, Ladprao, Bangkok 10230
Phane : +64 (002 538 2054, Email : dqeservicesinfodigmail com sacmyns s
CERTIFICATE OF CALIBRATION
Certificate No.:  SP24-028 Page 10of3
Customer ¢ United Analyst and Engineering Consubtant Co.,Ltd. (Head Office)
Address : 3 Soi Udomsuk 41, Sukhumvit Road, B -hak, Phrakt g, Bangkok 10260

Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotometer

Manufacturer :  HITACHI

Model :  U-5100

Serial No, :  23A4-008

ID No.:  UAE.WAS.010/2567

Received Date : 10 September 2024

Calibration Date : 10 September 2024

Issue Date ;13 September 2024

Condition Instrument :  Good

Calibrated by : ﬂ'uf ﬂf Approved by "Efa E’Q{?
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sungngern )
Technical Manager Quality Manager
T ealibraion ressh is appied oely 0 the above calibrated item and was f shown om  calibmation orily.
Th capability of v it wrceablity e national standards and o a unit of' reatizd =

bl stundanits faboratory, This certifleute may fot be reprodsced other shas i (el except with e prior wratten spprovil of the BOE Servigss Ca., Lul.
L

FM-T08-02 RO 1T172021



DQE Services Co, Lid
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpeao, Bungkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail com wcnmn it

REPORT OF CALIBRATION
Certificate No.:  SP24-028 Page 2 of 5
Environment Condition :  Ambicnt Temperature 255 C
Relative humidity 55 +20 %RH

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

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 QOctober 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25;306 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

‘Traceability : This certification is ble to the | 1 Systemn of Unit maintained at National -
Institute of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : 50 nm.

Scan Speed of UUC: 40

Secan Interval of UUC: 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

‘Wavelength 0.1 npm.

DOE Services Co Lid.

DQE

SBWECES 32 Sed Ladprac-Wanghin 55, Ladprao-Wanghin Rel, Ladpran, Ladprae, Bangkok 10230
Phane : +66 (012 538 2054, Email : dqescrvicesinfo@gmail. com smc e v
REPORT OF CALIBRATION
Certificate No, : SP24-028 Page 3 of 5

Calibration Results : Without adjustment

Photometric Accuracy :

enans imuAy

FM-T08-02 ROI 1IT1/2021

DQE Services Co.Lud.
£ 32 Sai Ladpeso-Wanghin 55, Ladprao-Wanghin Rd., Ladpeao, Ladprao, Bangkok 10230
DQE Services &
Phone - +56 (012 538 2054, Email : dgeservicesinfoiigmail com e
REPORT OF CALIBRATION
Certificate No. : SP24-028 Page 4of §
Photometric Accuracy :
Wavelength CRMs Values UL Reading Correction Uneertainty Coverage lactor
{nm.) {Abs) (Albs) (Abs) (Abs) k
0.0000 0,000 0.0000 0.0050 2,00
235
0.7469 0.743 0.0039 0.0056 2.00
00,0000 0.000 0.0000 00050 2.0
257
0.8674 0.862 0.0054 0.0059 2,00
0.0000 0.000 0.0000 0.0050 2.00
313
0.2919 0.291 0.0009 0.0051 2.00
L0000 0.000 0.0000 0.0050 2.00
350
0.6430 0.639 0.0040 0.0055 2.00
'
tenaslupauny
TM-T08-02 R 12021

‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
{nm.) (Abs) (Abs) (Abs) {Ahs) k
0.0000 0.000 0.0000 0.0028 2.00
0.5780 0575 0.0030 0.0031 2.00
0 1.0484 1044 0.0044 0.0029 2.00
21876 2,190 -0.0024 0.0075 2.00
0.0000 (1000 0.0000 00028 2.00
di 0.5595 0.557 0.0025 (L0034 2.00
1.0239 1.021 0.0029 0.0035 2.00
2.1230 2121 0.0020 0.0079 2.00
00000 0.000 00000 0.0028 2.00
g 0.5230 0.519 0.0040 0.0029 2.00
(1.9633 0.961 0.0023 0.0028 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
p— 0.5181 0.515 0.0031 00031 2.00
1.0002 0.997 0.0032 0.0033 2.00
1.9973 1.996 00013 0.0085 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.549 0.0027 0.0030 2.00
s 1.0803 1.078 0.0023 0.0029 2.00
2.0373 2,031 0.0063 0.0081 2.00
0.0000 0.000 0.0000 00028 2.00
A 0.5591 0.557 0.0021 0.0031 2.00
1.0518 1049 0.0028 0.0029 2.00
1.9274 1.923 0.0044 0.0080 2.00
wnasluau

FM-T06-02 ROE LT1/2021

DQE Services Co,,Lid.
DQE Sanilens 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladproe, Ladprao, Bangkok 10230
Phone : +66 (02 338 2054, Emnil : doeservicesinfolgmail.com WcTmm s
REPORT OF CALIBRATION
Certifieate No. : SP24-028 Page 5of 5
Wavelength Accuracy :
CRMs Values ULC Rending Correction Uncertainty Coverage factor

(o) {mm.) (o) (.} k
241.00 2404 0.60 018 200
27930 2787 060 018 2.00
2EE.O0 B85 0.40 018 2.00
33450 3342 0.30 018 2.00
361.40 3611 030 018 200
418.40 418.0 040 0.8 2.00
44720 446.7 0.50 0.8 200
45930 459.6 -0.30 018 2.00
537.00 5336.6 0,40 0.i8 2.00
638.00 6374 0,60 018 2.00
441.29 4408 0.49 018 200
479,88 470.6 028 018 2.00
513.75 5135 0.25 018 200
528.59 5218.6 -0 is 2.00
57510 57449 0.20 018 2.00
585.56 5833 0.26 020 2.00
68470 6541 0.60 18 2.00
T740.51 T40.0 0.51 020 2.00
T47.61 472 0.41 018 200
307.04 8063 074 018 2.00
879.68 8789 078 0IE 200

Remark : - UOC = Unis Under Calinratios.
- NIA = Not Avaishile

- The result expanded uncertsinty of messunement 1 & stnted s the standard incerminey. of messurement muskiptied by the covemge facior &,

which for o normal distribution corespands i 8 coverage probability of spprirsricly 95%

- End of Certificate -

lﬁﬂiﬂ'ﬂ!jﬂ'lﬂﬂ}l

FM-T08-02 RO1 171172021
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Food ndustial Labaratary Senics CALIGRMJEEN 0083

% . -
Calibration Certificate
Certificate No.: 2502228-003-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page1of3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MS2047S/00
Serial No.: C252436235
ID No.: UAE.ATR.023/2566
Order No.: 2502228
Operation No.: 2502228-003
Date of Receipt: 19 March 2025
Date of Calibration: 19 March 2025
Calibrated by  Mr.¥othin Charaensuk Approved by dor N
Scientist { Mr.Pharaphat Tuanfit )
Manager, Division of Calibration Laboratory

Date of Issue: 25 March 2025 for the Team
The arefora bility of appi 958
This Cartificate & issued n with the af granted by the Thal Laboralory Accreditation Scheme

which has assessed the measurement capabilty of the laboeatory and its tracesbility to- recegnized national standards and 1o the
units of measurement realized at the comesganding national standards laboratory, This certificate may not be reproduced other
than in full axcept with the price written appraval of the National Food Lnstitute.

au
R
SN

e

geamnssLlnadE Daarr s e
AuEiusmErdauUnUEmsaEsIMNEsLUETES

)

Fourdiaton for mdusmal Development Maronal Food insimee o
Food rdishal Lasoratory Senice ééc’fﬁ'o’n‘ﬁ%i
Calibration Report
Certificate No.: 2502228-003-01
Equipment: Electronic Balance Monufacturer:  METTLER TOLEDO
Modal: MELTE(00 Resolution:  0.0001 g
Serial Mo.i (252436235 ID No.t LIAE AIR (1232566
Capacityr 220 g
Date of Callbration: 15 e 2025 Papo3of3
Calibration Resuits:  (Continued)
Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Hominal Value Standart Valug Average Roacing Cormechon Uncertainty Coverage Factor
i9 ] i g ) i1 g L g ) i* g ) k
Unload 000000 0.0000 0.0000 0.00006% 2.00
01 010001 D100t -0.0001 0000065 200
1 100000 10000 0.0000 0000069 20
3 300003 30000 0.0000 000009 20
5 500002 50000 00000 0.000090 200
10 1000001 95999 10001 0000052 200
n 2000003 200000 1.0000 0000036 200
] 5000003 49,9998 0.0002 000013 200
) 000006 559998 10003 000013 200
100 100.00006 99 9990 1.0003 000016 200
150 150.0000% 1500000 1,001 000021 0
m 20000013 2000000 00001 000025 a0

The reperted uncertainty of measurement was based on a standard uncertarty mutpiod by a coverage fadtar & . providing a
leved of confidence of approximately 95 %.

ey,
SN2
aEFmrEsURRILTE0SEdaan uEITs %
E\JHLEW"SI‘TENU‘JL‘EF‘I\k_‘]E\S'\"!ﬂEEUE“I’-"E m‘
LNOSNon P = o B 10 o RUTITE
skl st b i btk

Calibration Report

Certificate No.: 2502228-003-01
Equipment: Electranic Balse Manufacturers  METTLER TOLEDD
Model:  MSR04TS/00 Resolution: 00001 g
Serial No. (153436235 10 No.: UIAE IR 023/2566
Capacley: 220 g
Date of Calibration: 19 March 2025 PageZofd
Conditi Buviers, Tamp 1 & 06 T Relotive Mumidty: 55+ 075 %
Place of Calibration: 206 Balarce Poom 2, UNITED AMALYST AND ENGINEERING CONSULTANT CO.LTD,
Condition of Equipment: Good Conditn
Condition of This Results of Calibration:
1. Caibration Methed: NI Method W-MADO1  Tn-House Method besed on URAS Lab 14 - 2018

2. Reference Sandards:
Reference Standard ~ Model Serial Mo,  Calibrated By Certificate No.  Due Date

Standand Weight Class £2 1mg to 2009 BS05567572 TCS ME4041005 18 Aaril 2025
Instrument Maodel Serial No. Calibrated By  Certificate No. Due Date
Therrna-Higra Metss BOB-H1 NFLETH 012/23 Quaity Rebarn QRIS-DSAT 10 February 2026

3. This centification is tracesble to S1 UNIT

4. Thes cartificate was certified anly for the instrument we calbrated.

5. Thes resut of calibration was found sccurate & shuwn on date and place of callbeation anly,
Calibration Results:

1. Repeatability of Reading:

Wortingl Value (g ) Stendard Deviabon of Heading {9l
100 Q000052
200 0000078

2. Off-Center Error:
Amessof 200 g wes placed s moves to various poston on pan,
The balance reading cbtained is giver in the tabe.

o O
g
O
1 2 3
{9 yld g d1d g}
99.9997 | ssoues | gooues

auarnssLFIuTISOSIagniusIn s = =
e ‘4,,‘/‘“/;\\\?3
Fourdaton for nc i Cevenoment Manonal Food nshiues il o rot Ry
Foed Irdusial Lehorsrory Senice Certer CALIBRATION D081
Calibration Certificate
Certificate No.: 2502228-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
hack, F kok 10260
Ml of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: APE
Serial No.: 6322373893
1D No.: UAE.ATR.019/2556
Order No.: 2502228
Operation No.: 2502228-002
Date of Receipt: 19 March 2025

Date of Calibration: 20 March 2025

Calibrated by  mr.vothin Charoensuk Approved by & N,
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 25 March 2025 Responsible for the Technical Management Team
The s are for a of app 950,

This Certificate is Hsued kn dccordance with the condtions of accreditation granted by the Thal Laboratery Accreditaton Scheme
which has assesséd the measurement capability of the Eboratory and is tracesbility to recognized national standards and to the
Lnits of messurement reatized 26 the comespanding national standards laborstory. This certificate may nal be reproduced other
than in full ecept with the prior written appeowal af the National Food Irstitute.
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Calibration Report

Certificate No.: 2502228-002-01

Equipment: Electroeic Balance Manufacturer:  METTLER TOLEDO
Maodel: %P6 Resalution: (000001 ¢
Serinl No,; 5322373881 10 Moot UAE AR O19/2556
Copacity: 6.1 @
Date of Calibration: 20 March 2025 Page 2ol 3
Conditi Aeniant WE ¢ 04 T Relabvebumidiy: 48 : 095 %
Place of Calibration: 206 Balance Rioam 3, UINITED ANALYST AND ENGINEERING CONSLLTANT CO.LTD
Condition of Equipment: Good Candition
1. Calibration Mesho: WFT Method Wo-MAGDT  In-House Method based on UKAS Lab 14 2049
2, Rafirgnce Standards:
Reference Standard Model Serial No. Callbrated By  Certificate No. Due Date
Standant Weight Class E2 1mg tn- 2009 BEG56I5TE = M2A041005 18 Agnl 2025
Thermo-Hygm Metar BOB-HL NFLETH 017723 Qusity Heborn GR2G542 10 Febriary 2026

1. Thig pertificancon ts maceable ta 51 URTT

4. Thes cestificate was cemfied anfy for the nstrument we calibrated

5, Thes rissell, of callbration was found sceurste a5 shawn on date and place of caibration anly.
Calibration Results;

1. Repeatability of Reading:

Nerminal Vale [ 5 ] Siandard Deviation of Raading o)
3 [ OORNDUTS
& 00000006
2. Off-Center Error:
A mass af 2 g wes pinced and mived (o vanous postian on pan.

The Barce reading obtained @ given in the @bie.

o
jo
& &
O
2

1 E] ] 4 l 5 5 {Mastimum Diferance}
Log 30t g ¥yl¢ g J0C 9 d1C @ 3)( g ) L L
zo000is | 2000017 | 2000014 | 2000004 | 2000024 | 20000t9 T DK

ARCHEMICA 2

AN
Certificate of Calibration %j
AquionRFIC : Anion (ID#1047) 6

This certificate is to verify that instrument below are calibrated G%

by Archemica Lab Co.,Ltd. .?Qj

AquionRFIC S/N : 220380031 cﬂ

AS-DV S/N : 220360045 ?/)5

for e ?’2
United Analyst and Enginé%ﬁ g (_:onsultant Co.,ltd. Q

i ,éf%mf%m.

Operator

Date : Apr 23, 2024 6:)

{Mr.Channarong Khiao-Un) \

Test Engineer }22,

-
gEsmnesUlEuLYadBIdaarUliETm s L
ALELSMSAaUIUENSE8a TSSUEITS Earmy
. Foundaton for ndussnal Developrrent MNanonal Food irsthue
Food ncusma Labarafary Serdce Terer

Calibration Report

Certificate No.:
Equipment:

2502228-002-01
Etectronic Balance Manufacturer:  METTLER TOLEDO
Madal:  ¥F6 Resolution:  0.00001 g

Serial No.: 8322373893 1D Mot UAE AIR 0132556

MEC-TIEI-TIE 17
BREERTE

Capacity: &1 g
Date of Calibration: 20 March 2025 Paga3ofd
Calibration Results;  (Continued)
Calibration Range; 06 ¢
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Mool Vale Starad Valun fverags Resdng Correctian Uncersainty Coverage Factar
{ g [ (g ] L g 1 1+ g | L3
Unlasd 0.0000000 0000000 0000000 00000032 20
L1 20010030 0001002 0000001 .0000032 200
ool 20100030 0010003 0.000000 00000034 200
[ A0 0.050001 L0005 0.0000044 200
0.10 03000110 0100011 0.000000 0 0000057 200
015 01500070 0150010 -0.000003 0 0A000TY 200
217 70130 01712 1.000001 00000677 200
0.20 02000110 0.200015 -0.000004 00000065 200
150 15000290 L5001 0.000002 0000047 200
100 30000360 3000017 0000005 0000019 200
450 45000610 4500023 0000038 0.000023 200
B.00 6.0000180 S.000054 0000004 0.000023 200

The reported uncortainty of measrement wis hised or3 Standard uncertainty multiplied by a coverage factor & |, providing &
level of confidence of appravimataty 95 %,

Qualification Report
PM Check list,CM_0OQ and PQ
AquionRFIC : Anion (ID#1047)
Aquion : Cation (ID#1048)
For
United Analyst Engineering Conslutand Co.,Ltd.
(Validate System 2024)

Lanms‘laimuqu

5




Chectiist 105 Praventive Maintenance

P M Anion ID#1047

Dionex lon Chromatography
Preventive Maintenance Report

_Customar Organization ‘Name/ Dapartment
- - United Analyst and Enginesring Consultant Co. Lid Khun. Suwan Kongthang / Lab
Preventive Maintenance ErgiaeE == A = T S|

Mr.Channarong Khiao-Un 23-24/ApriZ024

Check List

Instrument Detail

Instrument Modsl | Application
AgquionRFIC Anian
Instrument components Sarial Numiber: )

AquichRFIC 220380031
AS-DV 220350045

Consumable Detail

Columns Guard Columns | Suppressors | Corn E EteT
AB18 AG1E ADRS-B00 - EGC Il KCH
CR-ATC
Remark: wusitalion Column, Guard Column e Suppressor dusin paak shift s tail
Perform By Archemica
K e Pl \
A70
Archermica / Customer
23/Apr ozie 22/Fcr /305,
- Date Date ;
' '
wnaslummunu enaslumuRy
- -
L. Checkiist IC5 Praventive Malntenance An Checkiist Sampler Preventive Maintenance

AS-DV Autosampler Preventive Maintenance Checklist

220360045 160

pliofial) AuXiiary, Valve Rebui

Rebuit auliary valve - part
= Raotor seal

- Stator face 1. AS-DV power on =B - - [m]
FChackac aced | : 2. | AS-DV connection ® = i m|

Dutlet check valve assembly
Verified correct flow ori i

Sampling nesdle d = | |
Sampling tubing {Transfer ling) O & O
needle & fubing

12 Piston rinse seal in primary pump head
13 Piston seal in primary pump head
14| Piston in primery pump head

B i

Check carousel movement
Check needle movement

® a
] - - 0
0 m}
=] 0

';DDE&‘!I ) o

)
Lubricated

=]

Lubricate needle drive

18 \Wasle valve
Priming valve

=3
]

Check conductivity cell
Check electrochemical cell
- Working electrode
- Reference electrode
- Gaskel
- Call bady

(e e | DDEl o o

L 12, - Stator face
| 13 - Reconnected Bquid line to the

11, - Rotor sesl (]
]
(=]

o (gjoin

valve

5

i

ar . e iy
Sample Loop [ size 25 ul
Enid-line filter

Leak sensor

a
EEIE’I im

‘Others (comments

L = o

|

28 Lubricate pump mechanic

30 Reconnected liquid ines to the valve
3 Reconnecied liquid ines 1o pump heads
32 Primad pump

33 Checked pump for leaks

34 Chacked gas for leaks

g
OOO0O0 O |00

REEER O

lﬂﬂﬁ‘]‘i‘hjm’l.lf]ﬂ I.Gﬂ?ﬂ'i‘lljmth&l



Checklist {CS Preventive Maintenance

I M cation ID#1 048 . Dionex lon Chromatography

Preventive Maintenance Report

‘Customer Organization Name/ Department |

- - United Analyst and Engineering Consuliant Co, Ltd Khun Suwan Kongthong / Lab
Preventive Maintenance R s
Mr.Channarong Khiao-Un 23-24/Apri2024
Check List _
Instrument Detail
Instrument Maodel | Application
Agqulan Catian
_Instrument companents Serial Number,
Agulan 220340348

Consumable Detail

Columns | Suppressors | G
CE12A CG12A | CDER-BOD
Remark: i fidmiedfrnnine, Systa

¥ .  ————
T N ~—
! e  ywmn

o T Customer
5 Lo
"3-//:”’30?@‘ S8/ e /0.5
Date Date
' '
wnaslummunu enaslumuRy
-
L Checklist ICS Preventive Maintenance .
General ICS Maintenance Checklist ' M o Q
. Description Result
> on & Connectior : _Replaced 1.
Instrum, -
ection Valve R 3 .=ERBE§':i‘." i
] Rebuiit injection vaive & port i (] ChromEIeon
4 - Roior seal E :
- Stator face : i iFi H
i e g n G Operation Qualification
Rebuilt auxiliary valve - pol m ] O
- Rofor seal [ & ]
'Chiuck Valva GartAc ) Tl Chackad | Cleansd | Hepiateat
Inlet chack valve assembiy E D D
Outlet check valva assambly [ ] [}
\erified correct flow orientati [ -
Piston rinse sstel in primary pump hesd [
13 Piston seal in primary pump hesd [ g
14| Piston i primery pump head -
15 Fiston rinse seal In secondary pump head Ij -
16 | Piston seal in secondarny pump head 1
17| Piston In secondary pump head m]
. Waste Valve and Primir L Checke:
18 Wilaste valve
18 Priming valve B [m]
. Cell Detector : .| Checked placed |
20 | Check cond y [ [ 1
21 | Check electrochemical cell [ ] ] ] e
2z = Wiorking slecirode m | O] i
23 - Refarence alectrode [ O O i
24 - Gaskel ] O O )
25 -~ Coll body O O O ]
26 | Sample Loop [ size 25Ul B | 0O O O
27 | End-line fiter O - = L
28 Leak sensor i ] O O
O
29 | Lubricate pump mechanic | Lubricated - O
an Raconnected liquid lines to the valve m - * L]
kX G liquid lines to pump heads = - - L] -
32 | Primed pump ] - O
33 | Checked pump for leaks [ - - | .
34 Checked gas for leaks [ - - |

lﬂﬂﬂ'l‘i'him’l.lf]ﬂ tanms‘laimuqu



Seq: C ocafd, G 202 Qual 2024-04-23
Page 10t 12
ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification

Instrument Controller:

Client:

Operator:

Overall Test Result:

Comparison Format:

General Information

Computer Name
DESKTOP-CAFSALY
DESKTOP-CAFS3LT

Mr.Channarong Khiao-Un

Passed

Version Number:
7.3.1 Build 6535
7.3.1.6538

All Parameters:

Significant Digits:

Raviewer's Signature §f Date

K pasrages Z 5/’{:—;‘4@2 (e

‘Oparator's Signature ( Date

Seq: C l
Page 3 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Cual 2024-04-23

wonansleuny

Pegk Name Status
C ion Point X i ok
Acetophenone ok
Propiophencne ak
Cali ion Point ¥ A I ok
Acetophenone ok
Propiophencne ok
Amount [ng] Acotandide ok
Acetophenone ok
Propiophencna ok
lution (EP) o ok
Acetophenone ok
Resolution (USP) Acetanilide ok
Acetophenone ok
Peak Asymmetry Acetanilide ok
{EPIUSP) Acsiophenona ok
Propiophenane ok
Peak Asymmetry Acetanilide ok
{AlA) Acetophanona ok
Propiophenane ok

'
naslummunu

Seq; C | ! c i ion Qual 2024-04-23
Paga 2 of 12
-
ThermoFisher
SCILENTIFIC
Chromeleon Operational Qualification, Part 1
Verification of Selected Results
Detection Algorithm: Cabra
Calibration Type: Lin, WithOffset
Evaluation Type: Area
Standard Method: Extemal
Calibration Mode: Total
a Status
Offset (c0) Acetaniiide ok
Acetophenane ok
Proplophencne ok
Slope (c1) Acetanilide ok
Acetophenone ok
Proplophenone ok
Correlation Coeffi. Acetanilide ok
Acetophenone ok
Propiophenone ok
Variance Acetanilide ok
Acetophenone ok
Propiophanone ck
Std, Dy ok
Acatophenone ok
Proplophenone ok
Rel. Std. Dev. Acatanilide ok
Acetophencne ok
Proplophenone ok
Variance Coeff, Acelanilide ok
Acetophenone ok
Propiophenone ok
-
'
enaslumuRy
: Ch ! ocalArs Ci Qual 2024-04-23
Page 4 of 12
-
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Report Variable Peak Name
Theoretical Plates Acetanilide ok
(EP) Acetophenane ok
Proplophencne ak
Theoretical Plates Acetanilide ok
{USP) Acetophenone ak
Proplophencne ok
Theoretical Plates Acatanilide ok
{JP) Acelophencne ok
Propiaphenone ok
Test Result: Passed

Status

tanms‘l:imuqu



Seq: Ch fubrch [of CQual 2024-04-23 Seq: Cl Contrac! Quial 2024-04-23
Page 5 of 12 Page 6of 12
ThermoFisher - ThermoFisher
SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 2 Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Results Most Frequently Used P Comparison with Expected Results
Detection Algorithm:  Cobra Vari; Peak Name Status
Calibration Type: Lin, WithOffset Peak Results (Abs.Ret.Dev. Acetanilide ol
Evaluation Type: Area Ret.Dev.(abs) Acetophenonea ak
Standard Mathod: Extamal Ret.Dev.{abs) |Propiophencne ak
Calibration Mode:  Total Rel.Ret.Dev. Acetanilide ak
Ret.Dev.(ral) Acetophenone ok
Report Variable Peak Name Status Ret.Dev.(rel) Proplophenone ok
Injaction Ho. ok Area Acetanilide ok
Name ok Area | Acetapheancne ak
Type ok Area Propiophenane ok
Position ok Rel.Arca Acetanilide ok
Status ok Rel.Area (Total) Acetophenons ok
Volume ok Rel.Area (Total) Propicphenane ok
Dilution Factor ak Height Acetanilide ok
|Weight ak Height Acetophenone ok
IntStd ak Height Propiophenone ok
|InstrumentMethod ok . Rel.Height (Total) Acetanilide ok
ProcessingMethod ok Rel.Height (Total) Acelaphenane ok
Rel.Height (Total) Propiophenone ok
Chrematogram Channel ok - Amount Acstaniide Ak
No. of Peaks ok [Amount Acetophenone ok
Chromatogram Start Time ok Amount Propiophenona ok
Signal Min. ok Concentration Acetanilide ok
Signal Max. ok Concentration Acetophenone ok
Unit ok Concentration Propiophenone ok
Noise ok Rel.Amount Acetanilide ok
Rel.Amount Acatophenana ok
Peak Results No. tAcetanilide ok Rel.Amount Propiophenona ak
No. Acetophenons ok Peak Width (0%) Acetanilide ak
No. | Propioghenane ok Peak Width (0%) Acstophenane ak
Peak Name | Acetanilide ok Peak Width (0%) Propiophanona ok
Peak Name | Acetophanone ok Peak Width (5%) Acetaniide ok
Peak Name Propiophenane ok Peak Width (5%) Acetophenone ak
Ret.Time Acetanilide ok Peak Width (5%) Proplophenone ak
Ret.Time Acetophenone ok Peak Width {10%) Acotaniide ok
Ret.Time Propicphenone ok Poak Width {10%) | Acatophenone ak
Peak Width (10%) { Proplophenone ok
.
' '
enasluenunu enanslumuny
Seq: Cl i vice C: ctiValid Cwal 2024-04-23 eq: C 1\ } C W adid; Qual 2024-04-23
Page 7 of 12 Page 8ol 12
- -
ThermoFisher 3 ThermoFisher
SCIENTIFIC SCIENTIFIC
Chromeleon Operational Qualification, Part 2 Chromeleon Operational Qualification, Part 2
Most Frequently Used Parameters: Comparison with Expected Result Most Frequently Used P: ters; Comparison with Expected Result:
Vari L] Status Mariable Category _|Report Variablg Pogk Name Status
Peak Results Peak Width (50%) | Acetanilide ak Peak Results | Asymmetry[ALA) Acetanilide ok
Peak Width (50%) Acetophenone ok Asymmetry[ALA) Acetophenone ak
Peak Width (50%) Propicphenone ok Asymmetry[AlA) Propicphenone ok
Left Width (0%) Acetanilide ok Theor. Plates(EP) Acetanilide ok
Left Width {0%) Acelophenone ok Theor. Plates(EP) Acelophenone ok
Left Width (0%) Propiophenone ok Theor. Plates(EP) Propiophenone ok
Right Width (0%]) Acetanilide ok Theor. Plates{USP) Acetanilide ok
Right Width (0%) Acetaphenane ok Theor. Plates(USP) Acetophenona ok
Right Width {0%) Propiophenone ok Theor. Plates{USP) Propiophenone ak
Peak Start Acetanilide ok Theeor.Plates [JP) Acetanilide ak
Peak Start Acetophenane ok Theor. Plates(JP) Acetophencne ak
Peak Start Propiophencne ok Theor. Plates(JP) Propiephencne ok
Peak Stop Acelanilide ok
Peak Stop Acelophenans ok Peak Calibration Cal.Mode Acetanilide ok
Peak Stop Propiophanona ok Cal.Mode | Acetophenone ok
Peak Start Value Acetanilide ok . Cal.Mode Fropiophenane ok
Peak Start Value Acetophenone ok Cal.Type Acetaniiids ok
Peak Start Value Propiophencne ok Cal. Type Acetophenone ok
Peak Stop Value Acetanilide ok b Cal.Type Propiophencne ok
Peak Stop Value Acetophenone ok Weights Acetanilide ok
Peak Stop Value Proplophenone ok . Weights Acetophenone ok
BL-Value Peak Start Acalaniide ok Weights Propiophencna ok
BL-Value Peak Start Acatophenone ok Calibr. C: i co A ok
BL-Value Peak Start Propiophenona ok Calibr. Coefficient CO Acetophenone ok
BL-Value Peak Stop Acatanilide ok Calibr. Coefficient CO Propiophenona ok
BL-Value Peak Stop Acatophenone ok Calibr. C fent C1 A ifi ok
BL-Value Peak Stop Propiophencne ok Calibr. Coefficient C1 Acetophenone ok
Type Acetanilide ok Calibr. Coefficient C1 Propiophencne ok
Type Aceiophenone ok RF-Value Acetanilide ok
Type Propiophenone ok RF-Value Acetophenone ok
Resolution (EP) Acetanilide ok RF-Value Propiophencne ok
Resolution{EP) Acelophenone ok No. of Points Acetaniide ok
(USP) A ilicd ok No. of Paints Acelophenona ok
Resolution{USP) Acetophenona ok
ylEF) il ok
Asymmetry({EF) Acetophenone ak
Asymmetry(EP) | Propiophenane ok
.
' '
enasluenunu enanslumunu



Seq: C )
Page 8 of 12

vice Cual 2024-04-22

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most F ly Used Par ters: Comparison with Expected Results
Report Variable Peak Name Status

Peak Calibration No. of Points Propiophenone ok
No. of Points(disabled) Acelanilide ok
No. of Points|disabl A henone ok
No. of i Propic ok
Variance | Acetanilide ok
Variance Acetophenone ok
Variance Proplophencne ok
Var.Coeff Acetanilide ok
Var.Coeff Acetophenone ok
Var.Coeff Proplophencne ok
Std.Dev. Acelanilide ok
Std.Dev, Acetophenone ok
Std.Dev, Propiophanona ok
Rel.5td.Dev. Acetanilide ok
Rel.Std.Dev. Acetophenone ok
Rel.5td.Dev. Propiophencne ok
Corr.Coeff. Acetanilide ok
Corr.Coeff. Acelophenone ok
Corr.Coeff. Prapiophenone ok
R-Sguare Acatanilide ok
R-Square Acatophenone ak
R-Square Propiophenone ak
Ad). R-Square Acetanilide ak
Ad). R-Square Acstophanone ak
Ad]. R-Square Propiophenone ak
X Acetanilide ak
X Acetophencne ok
X Propicphenone ok
¥ Acetanilide ok
Y Acetophanone ok
Y Propiophenone ok
w Acetanilida ok
W Acetophenone ok
w | Fropiophenone ok
FIX) Acetanilide ok
F(X} | Acetophenone ok
F(X) Propiophenone ok

'
wnaslummunu
Seq: Ch leonLocal ice G 8l Gual 2024-04
Page 11 af 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used P; ters: Comparison with Expected Resul

Report Variable Status
Peak Purity PPI Acetanilide ak

PPI Acelophenone ak

PPI Propiophenone ok

RSD PPI Acetanilide ok

RSD PPI Acetophenone ok

RSD PPI Propiophenone ok

Match Acetanilide ok

Match Acetophenane ok

Match Propiophanone ok

RSD Match Acetanilide ok

RSD Match Acetophenona ok

RSD Match Propiophenone ok

Rel.Max at Acetanilide ok

Rel.Max at Acatophenona ok

Rel.Max at Propiophenane ok
Test Result: Passed

'
naslummunu

Seq: CF Ci 20 Qual 2024-04-23
Page 10 of 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Freq ly Used Par Comparison with Expected Results
Peak Name Status

Peak Calibration | Residual for Cal.Point X Acetanilide ok
|Residual for Cal.Point X Acetophenona ak
Residual for Cal.Paint X Propiophenone ok
Calibration Point Status Acetanilide ak
| Calibration Point Status Acalophenone ak
Calibration Point Status Propiophenone ak
|Amount Acelanilide ok
Amount Acetophenone ok
Amount Proplaphenane ak

Component Cal.Type Acatanilide ak
Peak Type Acetanilide ak
Left Limit Acetophenone ok
Right Limit Acetanilide ok
Group Acatanilide ak
Factor Acatophenona ak
Amount Acatanilide ak
|Conc.Unit Acetophenone ok

'
enaslumuRy
: Ch LocallAr vica Ci Qual 2024-04-23
Page 12 of 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part

System Suitability Test: Comp

System Suitability
Test Case

System Suitability
Test Case Result

Test Result:

ison with Exp

Report Variable fafus
Number ak
Name ok
Inj.Condition ok
Ewval. Formula ok
Operator ok
| Statistics ok
Rounding ok
MinimumMNumberOfinjections ok

i ¢ jecti ok
Channel ok
Peak ok
Ref. Value Formula 1 ok
Ref. Value Formula 2 ok
N.A. ok
In). Eval. Result ok
Eval. Result ok
Peak Result ok
Injection Condition Result ok
Ref. Value 1 ok
Ref. Value 2 ok
Result ok
Message ok
Average ok
Count ok
Maximum ak
Minimum ak
Range ok
Rel, Range ak
Rel. Std. Dev. ok
Std. Dav. ak
Sum ak
Passed

tanms‘l:imuqu



SOFTWARE 0Q
ThermoFisher
SCIENTIFIC
Chromeleon
Part 1 - Verification of Selected Results PASS
Part 2 - Mast Frequently Used F e wilh Results PASS
Part 3 - Systemn Suitability Test: comparnson with Expected Results FASS

OVERALL TEST RESULT; PASS

Fleld Service Representative Signature:
; T ME e

Customer Signature: |
S e

2 4pr [203

RPG Reparts v2.063
& #0124 Thermo Fisher Scantific

TEST EQUIPMENT AND STANDARDS

Date: ng’f;c,- /800

F-Apr-2034
Saftware OQ Reporl Page 1ol 1

wnanslueuey

Test Equipment

P Q Anion ID#1047

Performance Qualification

NOISE AND DRIFT (CD)

wenaslueauny

Respenae

10

; ﬂ,—’l\f’#

Equipment urer Model Serial Numb CaliVer Date Good Until
Multimetar Fluke 289 27970244 NiA MIA
Thermocouple Fluke K-Type 27870244 NiA MNiA
Balance Mettler Toledo AB204-5 1129361010 MNiA NIA
IC Qualification Thermo Scientific Test Box 21379153 MNiA MIA
NiA NIA MNiA NIA MNiA | WA
Standards/Chemicals
Description Manufacturar Concentration Part Number | Lot Number | Expiration Date
Nitrate Therma Sclenilfic 5 ppm OF0254 231226 Dec-2024
Nitrate Thermo Scientific 10 pprn OF0254 21226 Dec-2024
Mitrate Therma 25 ppm 0B0254 231226 Dec-2024
Nitrate Therma 50 ppm 060254 231226 Dec-2024
Nitrate Tharma 100 ppm 060254 231228 Diec-2024
Nitrate Therma Scientific 1000 ppm 060254 231226 Dec-2024
MiA MIA MIA NiA NI NiA
MIA Mk MiA NiA M MNiA
MR Lalay MNIA NiA NIA MiA
MIA Wi MiA A NIA MiA

—
0o 50 0o 150 10 50 w00 380
Minutes
Information
s’::’:. Aquion RFIC
U”‘“‘;; 220360045
Data Path | © WO p-cAfs3I7/CH L llArchemicalService ContractValidate 2024/1PM1PQ 23-04-
28/AniondIC 00Q.seq/278.smp/ECD_1.channal
Noise and Drift
Test Measured (nS) 00 Limit {nS) Result Conversion Factor
Moise 1.1 n§ =20 nS PASS 1000
Drift 16.1_nSihr <20.0 nSihr PASS 1000

APG Reports v2.063
& 2024 Thermo Fishar Scianlifc

Field Service Representative Signature: C i
. i oo, s i
Date:  254ApH/20288 Date: S5/n o /R@

23-Apr-2024
Teest Equipment and Stardards Repod Page 1 of 1

lﬂﬂﬂ'lﬂijﬂ')ﬂf]ﬂ

OVERALL TEST RESULT: PASS

Fi Service Represen ignatul
F (I O

Cugtomer Signature.

A

Date: =23,y /=iasg

RPG Reports v2.053
@ 2024 Therma Fisher Scientfic

2LApr.2024
Neisa and rift (G0} Raport Page 1 of 1

tanms‘laimuqu



REPEATABILITY (CD - CARRYOVER (CD u
o ThermoFisher = ThermoFisher
SCIENTIFIC SCIENTIFIC
Information Information
System Name Agquion RFIC © | System Name Aguion RFIC
Detector SN 220360045 Detector SN 220360045
Data Path ChromeleonLocal/iArchemicaSarice ContractValidate 2024/ 1PM1PQ 23-04-24/AnionIC OO Data Path | ChromeleonLocal:fArchemical ice Co alidate 2024/1 PM1PQ 23-04-24/AnionfIC OO
Peak Results Peak Results
Sample Name Injection Volume (uL) Retention Time [min} Area Sample Name Injection Volume {pL} Retantion Time (min) Area
| Repeatability 01 25 0.265 2.825 Blank 25 0.265 0.053
Repeatability 02 25 0.265 2.822 High Standard 25 0.265 49.734
Repeatability 03 25 0.265 2.831 Carryaver 25 0.265 0.051
| ility D4 25 0.265 2.835
Repeatability 05 25 0.265 2834 Results
Hepantably 06 25 0265 2,636 [ Test | Observed (%) | 0 Limit (%) [ Resuit
[ AREA | 0.00 | <0.10 | PASS
Repeatability
Test Measured (% RSD) 0Q Limit (% RSD) Result
Retention Time 0.0 =50 PASS
Area 0.2 1.0 PASS
]
4
rine Y
OVERALL TEST RESULT: PASS OVERALL TEST RESULT: PASS | i 1
Cu r Signature: Cust Signature:

Field Service Representative signamm.

Field Service Representative Sig
& gm0

a3

Date: Z2YApr/ 20 Date: <98/ oy /200 Date: 23/6pr/202le Dste: 23 For /204
T
RPG Reports v2.081 23-hpe-2024 FFG Regarts v2.083 23-Apr202d
2024 Tharma Fishar Scientifc Fapaatabdity (G0} Report Paga 1 of 1 £ 2024 Therma Fishar Scianfific Carryover (CO) Regon Page 10l 1
' '
wnaslummunu enaslumuRy
DETECTOR LINEARITY (CD) H ELUENT GENERATOR TEST -
ThermoFisher ThermoFisher
SCIENTIFIC SCIENTIFIC
100 EG Current Test
a0 ~0
80 __/ Set Point (mM} Expected (mA]} Reading (mA) Deviation (mA) 0Q Limit (mA) Result
E :g = 1.00 1.6082 1.604 0.00 +0.01 PASS
£ & 5.00 8.041 8.019 0,02 +0.05 PASS
E 40 10,00 16.0682 16.037 0.05 +0.10 PASS
il / 50.00 8041 80.17 0.24 +0.50 PASS
10 o 100.00 160.82 180.32 0.50 +1.00 PASS
o ¥ - -
0.0 200 40.0 &0.0 &0.0 100.0 110.0
Cancaniratian
Information
System Name Aguion RFIC
Detector SN 220360045
Data Path | ChremeleonLocalifArchemica/Service Contract/Validate 2024/1PM1PQ 23-04-24/Anion/IC 00
Peak Results
Sample Name Concentration Peak Height C.
Detector Linearity 01 5 5872 4.82
Detector Linearity 02 10 10.299 5.68
Detector Linearity 03 25 23.704 24.52
Datector Linearity 04 50 48.473 51.65
Detector Linearity 05 100 91.855 99.34
Linearity
[ Test | Observed | 0Q Limit [ Result |
[ [ [ 0.898 | =089 | PASS |
OVERALL TEST RESULT: PASS OVERALL TEST RESULT: PASS
Field Service Representative Signature: Ci :.. Fleld Service Representative Signature: Customer Signature:
o o An BT pevor o (Pt O (T
Date: 23,/Apr /2020~ Date: 23 /pnr /0099 Date: 23 Bpr/epe e Date: 93 /Ay /2054
- 7 7
RFG Reports v2 DE3 3-Apr-2024 RPG Reports v2.083 Z3-Apr-2024

2024 Tharma Fishar Scantific

Detector Linparity {C0) Ropart Paga 1 al 1

lﬂﬂﬁ‘]‘i‘hjm’l.lf]ﬂ

& 2024 Tharma Fisher Scentific

Eluart Ganeratar Test Aeport Pago 1af 1

I.Gﬂ?ﬂ'i‘lljmth&l



R

IC PUMP FLOW RATE ACCURACY

Thermo Fis her TEMPERATURE ACCURACY

SCIENTIFIC

IC Pump Flow Rate

Column Compartment

Set Point (mL) (mL/min) g (mL/min) Deviation (%) oa Limit (%) Result = Set Point ("C) | Reading (°C) | Deviation (°C) | 0Q Limit {°C} | Result
0.5 0.4995 0.100 +20 PASS [ 30.0 | 30.5 | 0.5 | +2.0 | Pass
1.0 0.5959 0.10 20 PASS
OVERALL TEST RESULT: PASS OVERALL TEST RESULT: PASS
Field Service Representative Signature: Customer Field Service Rep i i Customer Signature:
e Bl R LV . e R T .
Date: Z3ae S Date: 92/ Fou R34 Date: AP I Date: 9300 00
.
23-Ape-2024 RPG Reparts v2.063 23-Apr-2024

PG Rapors vi 063

© 2024 Thesma Fisher Sclentific

.

0Q EXCEPTIONS AND COMMENTS

IE: Purnp Flow Rate Accuracy Report Page 1 of 1 @ 2024 Tharma Fishor Scientific

wonansleuny

Thermo FiSher 0Q REVIEW AND COMPLETION
SCIENTIFIC

Temperalure Accuracy Repart Page 1 af 1

wenaslueauny

ThermoFisher
SCIENTIFIC

MIA

OPERATIONAL QUALIFICATION RESULTS

Remaindes of Page Intentionally Blank

PASSED the ac:

These Operational Qualification Results should be reviewed by the Customar, If the qualification is accepted, bath the
Customer and the Service Representative should sign the Operational Qualification Results, below.

criteria il i

Based upon the actual rasults
the © ional Qualification in the Ir

Service Representative

this Op Q
Checklist procedura.

A Fleld Service Representative signature below confirms the completion of all aspects of the Operational Qualification
and have concluded that the system has bean successfully verfied to be operating as required.

Customer

A Customer signature below confirms tha completion of all aspects of the Operational Qualification have been
completed and that the system has been successfully verified to be operating as required.

Cu: er Signature:

Cusi r Signature: Field Service Rep

Field Service

e

\ ,Q LR B RS

Date: 2349r /202

2 3/.4:}3;' 20)L0

S 77
Date: 22 /Pay /2%

RPG Reports v2 063
15 2024 Thermo Fisher Scienlific

7T
Dala: @‘@ﬁ/ﬁwf Date:

23-Apr2024
00 Excaptions and Comments Report FPege 1 of 1

RPG Reparts v2 063
& 2024 Therma Fisher Sclentific
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