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A Certificate of Calibration

NSCTISATES 17028
Equipment: Balance Certificate No.: C01243388
Madel: BSAZ245-CW lssued Date; 06 November 2024
Serial Mo, (or ID.): 34490341 Job No.: WO-00047130
Manufaciurer: Sartorius Page: 1of 2
Candition: In condition
Customer: Integrated Research Center Co.,Ltd.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburi 25140 Thailand
Erwil Conditi T 4 °C + 04°C
Humidity B0 %RH & 3.3 %RH
Calibration Place: Double A (1991) Public Company Limited.
(Water Labaratory IP1 (Balance Room))
1 Moo 2, Thatoom, Srimahaphot,
Prachinburi 25140 Thailand.
Callbration By: Mr. Piyapat Saidoung
Calibration Date: 30 October 2024
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14
Traceability: This cerlificate is traceable to the S| Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Lid. Certificate No. C02231944
/ Fd
Do - AT

{Mr. Piyapat Saidoung)
Person in charge

(Mr. Adisai Maknoi)
Authorized signatory

This cerificate s ssuad the units of measuramant accarding 1o tha Intomational System of Units (S1). Il provides iraceabiily of measurment 10
Intamatianal or retional ssandand or cthar recognized rational standand |aboratorks.

Tha measummend unceriainty stabed is iha sspandad uncertainty which is cbiained from ihe stardaed uncerainty mullipied by the coverage facior (k=2) 1o
preride 8 level of confidence of sporoxmately 55%. 1L is delarmined in accordance wilh the Guide to Expression of Uncertainty in Measurement (GUM).

Thesa resulls may be sflecied by devations from specfied conditions. The resulls refate only 1o the ilems lested, calbraled or sampled. The report shall
not be reproduced except in full withou! approval of DKSH Technology Limited.
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Eccentric Error: Welght to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

Mominal Test Valua 100 [(:1]
i Reference Points (g)
A B [+ D E
- 0.0001 0.0001 -0.0001 -0.0001
Repeatability: Determination of the standard deviation of weighing balance., bl 0.0001 (g
Nominal test value (g) Standard Deviation
20 0.00004
200 0.00008
Ervor of indicatien from neminal or mass value., 0.0001 ig)
Hominal Value | Cenventional Mass Displayed Value Error of indication Uncertainty
(@) (@) (9) (@) (a) "
01 0.10001 0.1000 0.0000 0.00011 2.04
02 0.20001 0.2000 0.0000 0.00011 2,04
05 0.50001 0.5000 0.0000 0.00011 204
1 1.00001 1.0000 0.0000 0.00011 2.04
2 2.00002 2.0000 0.0000 0.00011 204
5 5.00002 5.0000 0.0000 0.00011 204 ]
10 10.00001 10.0000 0.0000 0.00011 204
20 -'_;d.onom 20,0000 0.0000 0.00012 2.03
50 50.00001 50.0000 0.0000 0.00013 202
100 100.00003 100.0000 0.0000 0.00017 20
200 200.00000 200.0000 0.0000 ) 0.00030 2.00
The End of Certificate
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Accredited callbation laboratory

NN
JIRANATEE ASSOCIATES CO.,LTD ISO/IEC 17026:2017 ™
e NSC = TISI - TIS 17025
Jearatee Amcistes Ca Ud CALIBRATION 0367
631415, 673538 CALIBRATION 0367
Petchiasem 7,7/1, Rd. Watthapra, Banghokryal Flow measurement iobaratony
Barghok L0G00 Thalland) Calibrotion services department
Toi: +EBOIRRIELE
Mctile ~GE36I089453
£-mai: jrac-calibrabion@granates com
‘vias i wr jirunaten com
Cartificats Na, - COF-013-67 Page 1o 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER TISCH The Orifice gos flow device was calibroted ogainst
MOGELITYRE  TE-S0284 Standord  Aatory Displocement  Meter | Roats
SERIAL NUMBER +2926 Meter) Model GES/MCWdp. The, Wi-cL-004
IDNUMBER i was uved o3 o calibration guidelne. .
CONDITION AS-RECEVED Used tem . P :
CUSTOMER + Imegrated Research Center Camparry Limited. This cartiicase provides o bty of the
122 Moo 2, Thatoom, Srmahaghete, i wwm'n;:“me i
Prachinburl 25140, Thakand. stundords;and to realization af the intemational
aystem of units (5] through the MAT (Mational
RECEIVED DATE + 10 May 2024 Metrology Institute of Thalland] wia Certificate
MEASUREMENT DATE + 05 Jun 2024 number: MWS0053.23.
ISSUE DATE + 06 Jun 2024
Uncertainty of Measurement.
The reparted uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: on the stondord wocertointy muftiphed by o
¥ i coverage fortor k=2, Which for o normal
‘Amiient condition in the laboratary are as follow: : g i —
Temperature 1330£30 = AB— S ——
etive Humidiy ALy ey of opprovimately 5%, The stondard uncertainty
Hrie: Pra 100 10' e hos been determined in occordonce with the GUM
il iaccd T " “Evaluation of mevsurement data - Guide o the

expression of uncertainly in mesurement”

CALIBRATION CONDITION:

Preconditioning
Measurement Condition

+ 24 hewrs at smbient conditions,
+ The average values during measurament are 22.9 °C and 53.2 %RH.

MNOTED: The certif

TABULATION OF RESULTS:
The table an next page give the messured values.

Calirated by:

I Mr. Sorawet Thachalad

[ Miss Jittraporn Lertsomphal

i b oy TN AL A O RR

Mr. Farinya Booncharaen
Calioration Department Manager

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

P A

Mechanical Engineering Standards Laborstory Soi 1, Bangpoo Industrial Estats, Muang, Ssmutprakan 10280, Thailand.
Request No.23-68/0221

Nomenclature : PERSONAL AIR PUMP SAMPLING PUMP CALIBRATION
Manufacturer : Mesalabs

Scale range : 50 mi/min to 5000 mi/min
Subdivision : (0,00001, 0.0001) |/min
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.

Received date : 15 January 2025  Condition of measured ftem : Normal
Calibration date : 3 February 2025

Standard : Standard Certificate No. Date due Traceability
RTD Thermoreter PSL-T DB11/67 3126 TISTR
MP-0076-23 Hpr25 NIMT
Primary Flow Calibrator S/N 119521 |  MW-0033-23
“Tegaale
Calibrated by : App by

G
THAILAND IESTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

MTC.No.23-68/0221
Number of page(s) 2
CALIBRATION CERTIFICATE

Serial No.: 210155
Model : Defender 510

122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thailand.

(Mr.Terasak Panna)

i
TR
L
Ref. 2013268011500202001
Issued Date 5 February 2025

J
NAC

JIRANATEE ASSOCIATES COLLTD.

Page 2 of 2 Pages

MEASUREMENT RESULTS:

The Orifice gas flaw device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid alrwas used 3s 2

madiuen in the system. The standard conditions are 25°C [298.15 k) and 760 mmHg for standard pressure
Table 1: The results of @ Standard calibration data
Flaw rate Pressure Temperature | Temperature Ap_meter Ap_Orifice Standard Flow [(,]
Pate ; Pa] ra) [l.m] ¥
m'fenin mmHg c 3 mmHg InH,0 i

1 0703 754942 22.82 n1 58515 1094 1.046 0651 , bl

: | 1.001 754,951 2299 244 44435 2380 1530 | 0944

3 L7 754835 3.3 2.7 38752 2348 1716 1060 |

4 1170 754,975 331 2288 35376 3357 LAD4 L1116 |

5 1411 755,078 7355 7313 24761 4371 2216 13 |
Slope (m): 163522
Ietercegt (6]; a7
Carrelation coefficient (r): 0.99975
Uncertainty [k=2): 0ms  m'fmin
Table 2: The results of 2 actual calibration data

Flow rate Pressure T Temperature | Op meter | Ap Orifice Standard Flow [ (7]
Plate [Pa] sl ) ¥
' fmin memHg i o mmkg inH:0 i

1 o.703 754,542 282 217 58.515 1084 0655 0650

2 1.001 754,951 22498 2244 44.435 2340 0958 0944

1 1117 758835 FEki] 1M BTS2 2548 1076 1061

4 1170 754.975 2331 22 88 35.376 32357 1131 1117

5 1411 755078 | L 2355 B _2a361 am 1301 1.367
Slape [m]: Lo2416
Intercept (4): 001068
Correlation coefficient 099975
Unmcartainty (&= 2): oms  m'/min

***End of Certificate of Callbration®**
% TISLTIE 1
TISTR iR
THAIL OF AND TECHNOLOGICAL

Mechanical Engineering Standards Laboratory Sof 1, Bangpoo Indusirial Estate, Muang, Samutprakan 10260, Thalland.
Request No.23-68/0221

Calibration point : (0.05, 0.5, 1, 1.5, 2) |fmin

2/2 MTC.No.23-68/0221

condition : T (23+3)°C , Relative humidity (55 + 15)%
Atmospheric pressure ( 1010413) hPa
Calibration method : The (UUC) was calibrated by comp method with

Measurement data :

standard flowmeter according to CP-370.01.
The reported value ts the value that converted to value at reference condition
within pressure and temperature of the actual gas entering the UUC

LUC Value Standard Velue  Temperature Pressure Deviation  Uncertainty

(Wfmin} (lfmin) °ch (hPa) (%) (%)

0.05043 0.049841 24718 1007.90 +1.19 14

0.50136 0.49651 24716 1008.19 +0.98 0.90 |
1.0045 0.9573 24693  1008.53 +0.73 0.89 ‘
1.5020 1.5012 24,688  1009.04 +0.06 0.89

1.9995 2.0036 24.668  1009.48 -0.20 0.89

The reported expanded uncertainties are based on standard uncertainties multiplied by ‘
a coverage factor k=2, which provides a level of confidence of approximately 95%.

The end of calibration certificate.

The results relate only to the items tested/calibrated or value assigned.

Achwertising the Report/Centificate and publicity of the results except in full are prohibited unkess wiithen permission is obtalned from the governor of TISTR.

Head Office
35 Mu 3 Tamibon Khlorg Ha,

Changwat Patrumthari 12120, Thaland

Tel (66} 0 2577 5036
Fax. {56) 8 2577 5009

FMBLMTC.002 Rew.5

OfficesLaboratory Office

668 Mu 2 Tambon i, Arnphos Muarg 196 in Road, Lacyao, Chatuchak,

Changwat Samutprakan 10280, Thakand Barigkok 10900, Thailand

Tel. (66} 0 2525 1672-80 ext. 115, 116 Ted, [54] 0 2579 1121-30 ext. 5219, 5225, 5217
(56} 08 3219 5440 |66 0B 1889 G827

E-rnail - mtcgistronth Website : whw tistror th

Amphoe Khlong Luang,

The results relate anly to the iterns testeddcaliorated o value assigned.

Auchvertising the Aeport/Cartificate and publicity of the results except in full are peohibited uriess wiitten permission is obtaned from the govemar of TISTR

Head Office

35 Mu 3 Tamibaon khlong Ha, Amphoe khiong Luang,
‘Changwat Fathurrthani 12120, Thailand

Tel, (66) 0 2577 H036
Faw. [66) 0 2577 9005

FALBLMTCO02 Rev.S

Cffice

194 Phahormyethin Road, Ladyaa, Chatuchak,

Bangkok 10900, Thatand

Tol. (66) 0 2579 1121-30 ek, 5219, 5225, 5217
(661 08 1885 GA2T

Office/Laboratary
668 W 2 Tambon Bangpoomai, Amphoe Muang Samutprakan,
Changwa Sarmutprakan 10280, Thailand
Ted. (66} 0 2323 1672-80 ext. 115, 116
166} 08 3219 9440
Emall - mtogtistr.orth Website - wwwtistr.orith
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR} THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0159 MTC No. EEL. BP.  80/0168 Request No. 21-68/0159 MTC No. EEL, BP.  80/0168
' The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
CALIBRATION CERTIFICATE factork =2, p ing a level of dence of approximately 95%.
0 Nominal Output of Unit Under Test = 94 dB re 20Pa at 1000 Iz
Submitted by : Integrated Research Center Company Limited.
Acoustic Output in dB re 20uPa, Correcied to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.
Address : 122 Moo 2, T. Thatoom, A Srimahaphote, Pachinburi, 25140,
1. Sound Pressure Level
Calibrated at : Electrical and ic Standards Laboratory, Indusirial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukl it Rd., Muang, §: kan 10280, Standard M 1 M d Sound Pressure | Deviated value | Uncertainty Talerance limit
Instrument Calibrated - Ambient Environment Type Level (dB) (dB) (dB) IECG0942:2003 Class 1
Description : Sound Calibrator Temperature ((23+ 3)°C 1/2 inch Bruel&Kjacr 4180 93.91 -0.09 +0.10 +0.40 dB
Manufacturer L ACO Relative Humidity : (50 + 15) % 2. Frequency —
Model 12127 Ambicnt Pressure 1 (101,325 + 1.500) kPa e
Bt st M d Fi Deviated value | Uncertainty Tolerance limit
Serial No. : 100012 T . j!
Type (Hz) (Hz) (Hz) TEC60942:2003 Class 1
Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +15 *+1.0%
2. Mi ing Amplifi 1&K) S .
casuring Amplifier Bruel&Kjaer 2636 S/N 1537484 3. Total Distortion
3P A Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401 A S/N MY 44005560, Standard p Total Distorti L inty Toleranee limit
5. Pressure Transmitter Vaisala PTB202AD S/N TO650001. Type (%) (%) TEC60942:2003 Class 1
6. Audio Analyzer Panasonic VP-7722A S/N 041477D122. 1/2 inch Bruel&Kjaer 4180 1.50 +£0.50 £3.0%

7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under rest shall be measured by standard microphone using an insert voltage technique.
This i has been calit

against d a1 Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only,
Date of Receipt : 14 Jan. 2025

Date of Calibration : 21 Jan. 2025

I.f‘w

The results relate only to the items tested/calitvated or value assipned.

Advartising the Repat/Certificate and publicity of the results except In full are prohibited unless written pammission & obtained from the: govemar of TISTR.

Note : 1. No adjustment,
2. The calibrator pressure correction was not included.
1. The microphone volume correction was not included.

Calibrated by : Approved by :

{Mr.Weerachai  Deechaiyae)

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre
Ref : 201126801 1400184001

Date of Calibration
Date of Issue

: 21 Jan. 2025

: 23 Jan., 2025

End of Centificate 2/2

The results relate anly to the itemns tested/ealibrated of value assigned.
Acdvestising the Report/Certificate and publicity of the results except in full are prohibited urless written permissien is obtained from the govemor of TISTR.

FM.BLMTC.00Z Rev.5
Head Office

FMBLMTC.002 Rev.5

35 Mu 3 Tambaon Khiong Ha, Amphoe Khlong Luarg,

Changwat Pathumithani 12120, Thaland
Tel. (66) 0 2577 9036
Fax, (66) 0 2577 9009

OfficeLaboratory
668 Mu 2 Tambon

Amphoe hMuang 196

Office
in Road, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thaland
Tel. (66)0 2323 1672-80 ext. 115, 116
(66108 3219 5440

Bangkok 10900, Thailand
Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
(56} 08 1889 GB2T

E-mall : mtogetistronth Website : www.tistr.onth
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WSC-TISI-TIS 17023
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No. 21-68/0160

CALIBRATION CERTIFICATE

MTC No. EEL. BP, 940168

Head Office

35 Mu 3 Tambon khlang Ha, Amphoe Kriong Luang,

Changwat Pathurnthani 12120, Thailand
Tel (66)0 2577 5036
Faoc (56} 0 2577 9009

Office/Laboratory

668 Mu 2 Tambon Bangpoomal, Amphoe Muang Samutprakan,

Changwat Sarmwtpeakan 10280, Thailand
Tel. (55} 0 2323 1672-80 et 115, 116
(56} 08 3219 9440

E-mail - mbcgptistr o th Webdite : ww tistr.onth

oA

W5C-TISI-TIS 17025
CALIBRATION 0037

E

1UTISTR

Office.

196 Phahonyothin Road, Ladyao, Chatuchak,

Barqkek 10900, Thatand

Tol. (66) D 2579 1121-30 e, 5219, 5225, 5217
(66) 06 1889 6827

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160

#. Power Amplifier Briiel&Kjer 2706 S/N 15176350

9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,

10. Digital Multimeter Agilent 34401 A SN MY 44005560

MTC No. EEL. BP. 94/0168

bmitted by - 1 iR

h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A.Srimahaphote, Prachinburi, 25140,
Calibrated at : Electrical and Electronic Standards Laboratory. Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukd it Rd., A.Muang, prakan 10280
Instrument Calibrated : Ambient Environment
Description : Sound Level Meter Temperature (23+3)°C
Manufacturer : Delta OHM Relative Humidity (50 15) %
Model : HD 2010UC Ambient Pressure : (101.32541.5) kFPa
Serial No. 1 11040842479
Microphone : Type UC-52 No.114674
Preamplifier : Delta Type HD2010PNE2 No. 11001018

Standards used :
1. Band Pass Filier Stanford Research Systems SR 650 S/N 28712,
1. Condenser Microphone Briel&Kjeer 4180 S/N Z8E9ET1.
3. Decade Attenuator Ando AL-205 S/N 00464602,
4. Function/Arbitrary Waveform Generator Agilent 332204 SN MY 44042668,
3. Digital Function Sy izer NF El ic I DF-193A S/N 122037,
6. Sound Calibrator Bruel&Kjaer 4231 §/N 3015154,
7. Measuring Amplifier Briiel&Kjer 2636 S/N 1537484,

Date of Receipt : 14 Jan. 2025

Date of Calibration  : 17-18 Feb. 2025 .vllaig

1L F bl Ti

TPA-303A /N 2212,

Calibration Procedure :

dures no CP-102-02 and CP-102-03, which

This instrument was 1 by using calibration p
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This i has been calit }s maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

d against

measured values only.
factor

The reported expanded uncertainty is based upon a standard ltiplied by a g

k=2, providing a level of confid of Ty 95%.

/9

Date of Calibration  : [7-18 Feb, 2025

The results relate only to the items tested/calibrated of value assigned.

Achvestising the Report/Centificate and publicity of the results except in full are probibited Uless witten permission is obtained from the govemar af TISTR.

FAMBLMTC.002 Rev.§

LR
The results relate only to the iterns tested/'calibrated or value assigned
Achverthiing the Raport/Certificabe and publicity of the results except in full are prohibited unless written permission is obfained from the governoe of TISTR.

FMBLMTC 002 Rew.§

Head Office

35 Mus 3 Tambon Khiong Ha, Amphos Kileng Luang,

Chargwat Pathurmtheni 12120, Thalland
Tel (6] 0 2577 5036
Fa, (66] 0 3577 9009

OfficasLaboratory

Office
196 Road, Ladyac, Chatuchak,

663 Mu 2 Tamben Bango

Changwat Samutprakan 10280, Thaland

Tel. (86} 0 2323 167280 eat. 115, 116
1565 08 3219 S840

i, Amphoe Miang =

Bangkak 10900, Thailand
Tel (66) 0 2579 1121-30 ext, 5219, 5225, 5217
(66) 0B 1389 6827

E-mal ; mtcgtistr.onth Website © wwe tistronth

Head Office

35 Mu 3 Tambon Khiong Ha, Arrphoe Khleng Luarg,

Changwat Pathurmthani 12120, Thalland
Tel (66) 0 2577 036
Fan [66] 0 2577 0009

Office/Laboratory

668 Mu 2 Tambon Bangpoomai, Amphoe Muang Samwtprakan,

Chargeat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext. 115, 116
{66) 08 3215 9440

E-mail : mitcgtistr.onth Website - wiww.tistr.orth

Office

196 Phahoryathin Rosd, Ladyao, Chatuchak,

Bangkak 10900, Thaland

Tel. (66} 0 2579 1121-30 est. 5219, 5225, 5217
156} 08 1889 5827
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MEC-TISE-TIS | 7025
CALIBRATION 0057

E

AUTISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-68/0160 MTC No. EEL. BP. 94/0168

1. Absolute Sensitivity
Reference Acoustic Measured value (dB) | Deviation T Limnit| U L i permi
Signal (48} Refore adjus] After adjust | value (dB) | Class 2 (2dB) [ (+dB) of measuremen: (+dB)
93.95 933 94.0 0.1 1.0 0.30 NiA
Note: The external calibration adj was firstly p i The internal calibration adjustment

was then completed at the display of %40 di.

2. Self-generated noise
2.1 Normal test

Measured value Uncertainty Maximum-permitted uncertuinty
(dB] (2dB) of measurement (+dB)
19.6 0.10 NiA

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

Frequency | Measured value |1 permitted
| Weighting {dB) (+dB) of measurement (+dB)
A-Weight 183 0.10 NiA
C-Weight 245 0.20 NiA
Flat 26.9 0.30 N/A

/9

The rasults relate anly to the tems tested/calibrated or value assigned.

Date of Calibration  ; 17-18 Feb. 2025

Advertising the ReportCertificate and publicity of the results scept in full ane probibited unless withen permission is obtained from the gowvemar of TISTR.

FRLBLMTC.002 Rew5

WEC-TISI-TIS 17025

E

o IITISTR CALIBRATION 0037 -
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-68/0160 MTC No. EEL. BP. 94/0168
3. Acoustical signal test of frequency weightings
Frequency |Deviation from frequency resp limit L i i P 4
{Hz) A-weight | Coweight Flat class 2 (+dB) {+dB) of mexsurement (i)
125 04 0.3 0.2 15 0.45 0.6
1 000 0.5 -0.5 0.5 1.0 0.45 0.6
£ 000 -4.0 -39 -4.0 50 0.45 0.7
4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB)) limit L i i permitted MTM!“‘
(Hz) A-weight | C-weight Flat class 2 {dB) (+dB) of measurement {+dB)}
63 -0.1 -0.2 0.3 20 0.20 0.6
125 0.1 0.1 02 L3 0.20 0.6
250 0.0 0.1 0.1 1.5 0.20 0.6
500 00 0.0 0.0 15 0.20 0.6
1 000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.1 0.1 20 0.20 0.6
4 000 0.1 0.1 0.1 30 0.20 0.6
8 000 0.l 0.1 0.1 5.0 0.20 07
| Date of Calibration : 17-18 Feb. 2025 i
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5. Long-term stability
Time Measured Value | Deviated value limit u i M: permil
{dB) {dB) class 2 (£dB) (+dB) of measurement (+dH)
L i 00 03 0.10 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency Measured Value Deviated value limit | permitted
Weighting {dB) {dB) class 2 (+dB) (+dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.z
C-weight 94.0 0.0 02 0.20 0.2
Flat 94.1 0.l 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency Measured Value Deviated value Acoep Temit 1 i il pe d
Weighting {dB) (dB) class 2 (+dB) {+dB) of measurement (+dB)
Fast 94.0 L1} 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
Leq 94.0 LA 01 0.20 0.2
Date of Calibration  : 17-18 Feb. 2025 2 9
The results relate only to the iterns tested/calibrated or value assigned. 8
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value P limit 1 i i pe d
value (dB) (dB) (dB) class 2 (+di) (+dB} of measurement (+dB)
120 120.0 0.0 L. 0.30 03
19 119.0 0.0 1.1 0.30 0.3
114 114.0 0.0 11 0.30 03
14 109.0 0.0 1.1 0.30 03
14 104.0 0.0 Ll 0.30 0.3
| 99 99.0 00 11 0.30 03
94 940 0.0 L1 0.30 0.3
89 £9.0 0.0 11 0.30 03
84 B4.0 0.0 1.1 0.30 03
i) 79.0 LK1} 1.1 0.30 0.3
4 74.0 0.0 1.1 0.30 0.3
69 69.0 0.0 1.1 0.30 0.3
64 6.0 0.0 1.1 0.30 0.3
59 59.0 00 1.1 0.30 03
54 4.0 00 1.1 0.30 0.3
49 49.0 0.0 1.1 0.30 03
44 44.0 0.0 1.1 030 0.3
43 43.0 0.0 1.1 0.30 03
42 421 0.1 1.1 0.30 03
Date of Calibration  : 17-18 Feb, 2025 g
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7. Level linearity on the reference level range

Anticipated | Measured Value | Deviated value Timit L i i permiticd

valhue (dB) {dB) (dB) elass 2 (+dB) (+dB} of measurement (2dB)
a1 41.1 0.1 L1 0.30 0.3
40 40.1 0.1 11 0.30 0.3
39 391 0.1 11 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated |Accep limit] L i i -permitted
(dB) {dB) value (dB) | class 2 (dB) (+dB) of measurement (+dB)
G0-140 94.0 940 0. 11 0.30 03
30-130 94.0 94.0 00 11 0.30 03
40-120 94.0 94.0 0.0 L1 0.30 0.3
30-110 94.0 94.0 0.0 11 0.30 0.3
20-100 94.0 94.0 0.0 1.1 0.30 03
Date of Calibration  : 17-18 Feb, 2025 g{f

The results relate anly to the flems tested/calibrated or value assigned
Achvestising the Report Cartficate and putlicity of the results except in full are prohibited unless witten permission is obtained from the govemar of TISTR.

FMLBLMTC.002 RS
Head Office
36 Wu 3 Tambon Kheng Ha, Amphoe Khlong Luang,
Changwat Pathumnthani 12120, Thailand
Tel. (66} 0 2577 9006
Fax, (66} 0 2577 9009

Office/Laboratory Office

648 Mu 2 Tamban Bangpoamal, Amphoe Muang : 196 Ficad, Ladyao, Chatuchak,

Changwat Samutprakan 10280, Thaland Bangkak 10900, Thailand

Tel. (661 0 2323 1672-80 ext. 115, 116 Tel, (56 0 2579 1121-30 ext, 5219, 5225, 5217
(6] 08 3219 5440 (66) 0B 1889 6827

E-mail : mitcatistrorth Website : www tistr.or th

= BN

NSC-TISI-TIS 7025
TTISTR CALIBRATION 0037

P A

NSC-TISI-TIS 17025

TITETR CALIBRATION 0037
o e — |
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP, 94/0168
#. Level linearlity including the level range control
Atreference level at 5 dB preater than the under-range on a level range
Range Anticipated value | Measured value | Deviated | Accep limit) L i i permi
(dB) (dB) value (dB) | closs 2 (2dB) | (+dB) of measurement (+dB)
60-140 65 650 0.0 1.1 0.30 0.3
50-130 35 550 00 1.1 0.30 03
40-120 45 45.0 0.0 1.1 0.30 0.3
30-110 35 352 0.2 1.1 030 0.3
20-100 25 253 0.3 1.1 0.30 0.3
9. Tone burst response
Time Toncburst Meusured value | Deviated limig| 1 i i permitted
Weighting | Duration, Th (ms) (dB) value (dB) | class 2 (£dB) {=dB) of measurement (+dB)
200 1158 0.2 +1.0 0.20 03
Fast 2 98.8 0.2 +1.0;-2.5 0.20 03
0.25 896 0.4 +1.5;-5.0 0.20 03
200 109.4 0.2 1.0 0.20 0.3
e 2 9.8 0.2 +1.0;-5.0 0.20 0.3
200 109.9 01 1.0 0.20 0.3
SEL 2 9000 0.0 +1.0;-2.5 0.20 0.3
0.25 B0.9 0.1 +1.5;-5.0 0.20 0.3
| Dateof Calibration  17-18 Feb. 2025 o]
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10. Peak C sound level

Number of cycles in Anticipated | Measored | Deviated |Accep limit] i i permil
test signal wvalse (dB) | value (dB) | valoe (dB) | class 2 (+dB) (+dB) af measurement {+dB)
Complete cycle 135.4 1353 0.1 30 0.20 0.35
Positive half cycle 134.4 134.2 0.2 20 0.20 0.35
Negative half cycle 1344 1342 0.2 20 0.20 0.35
11. Overload indication
Measured value (dB) Devinted | A limit| L i i permitted
Positive one-half eycle | Negative one-half cyele | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
140.5 140.5 0.0 15 0.20 0.25
12. High-level stability
Time Measured Deviated value A limit 1 i permitied
value (dB) {dB) class 2 (+dB) (+dB)} of measurcment (+dB)
e e 0.0 03 0.10 0l
End 139.0

Calibrated by -, Approved by :

(Mr. Pannasit Phasingsri)

o
Electrical an?l;l:mﬂdnrds Laboratory

Date of Calibration  : 17-18 Feb_ 2025 Industrial Metrology and Testing Service Centre

Date of Issue : 24 Feb. 2025 Ref : 201 1268011400185012
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CALIBRATION CERTIFICATE

Submitted by  : Integrated Research Center Company Limited.
Address

: 122 Moo 2, T.Thatoom, A Srimahaphote, Prachinburi 25140,

Calibrated at  : Electrical and Electronic Standards Labaoratory, Industrial Metrology and Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deseription : Sound Level Meter Temperature 23+ 3)°C
Manufacturer t ACO Relative Humidity :(50+15)%
Maodel 6236 Ambient Pressure :(101.325£1.5) kPa
Serial No. 1 192015

Microphone : T052NR No. 73304

Preamplifier =

Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 5/N 28712,
2. Condenser Microphone Brilel&Kjwr 4180 S/N 2889871,
3. Decade Attenmator Ando AL-205 SN 00464602,
4. Function/Arbitrary Waveform Generator Agilent 33220A S/N MY 44042668,
3, Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037
6. Sound Calibrator Briiel&Kjaer 4231 5/N 3015154,
7. Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

Date of Receipt : 14 Jan.2025

Date of Calibration  : 24-27 Feb. 2025 /%
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&, Power Amplifier Briel&Kj=r 2706 $/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
10. Digital Multimeter Agilent 34401A S/N MY44005560.

1L P bl T: TPA-303A /N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were bused on [EC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests, The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

‘This instrument has been calit dards maintained at the Electrical and Electronic Standards.

d against
Laboratory (EEL), which are traceable to the International System of Units through the Mational Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard iplied by a ge factor
k=2, providing a level of confidence of approximately 95%.
Date of Calibration : 24-27 Feb.2025 2;;’_9
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1. Absolute Sensifivity

Reference Acoustic Measured value (dB) | Deviation Timit L permitted
Signal (dB) (dB) value (dB) | Class 2 (=dB) (+dB) of measurement (+dB}
93.99 939 0.1 1.0 0.48 NiA
Note: No adjustment.

1. Self-generated noise

1.1 Normal test

Measured value L -permitted
(dB) (+dB) of measurement (+dB)
2.0 0.10 NiA

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

Frequency | Measured value | L permitted
Weighting (4B) (4dB) of measurement (+4B)
A-Weight 157 0.10 NA
C-Weight 215 0.10 NA
Flat 260 0.10 NA
Date of Calibration  : 24-27 Feb,2025 3
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3 A ical signal test of [req ighti
Frequency | Deviation from frequency response (dB)| Aceeptance limit Uneertainty | Maximum-permitted uncerminty
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of measurernent (+dB)
125 0.4 0.4 0.4 L5 0.45 0.6
1000 -0.4 0.4 0.4 L0 0.45 0.6
& 000 0.8 -1.0 0.6 50 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from frequency response (4| Asceptance limit L i imum-permitted
(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) of messsurement (+dB)
63 0.1 0.0 0.1 20 0.20 0.6
125 0o 0.0 0.0 1.5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
500 oo 0.0 0.0 1.5 0.20 0.6
1000 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.1 0.0 0.1 20 0.20 0.6
4000 0.4 0.4 0.1 30 0.20 0.6
8000 0.6 -0.6 02 5.0 0.20 0.7
Date of Calibration : 24-27 Feb 2025 4 -’.?
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5. Long-term stability

Time Measured Value | Deviated value | Accep limit L i i permitted
(dB} (dB) class 2 (+dB) (+dB) of measurement (+dB)
Begin 94.0
=i a0 0.0 0.3 0.10 0.1
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value Deviated value 3 limit L permitied
Weighting (dB) (dB) class 2 (+dB) {xdB) of measurement (+dB)
A-weight 94.0 0.0 02 0.20 02
Coweight 94.0 0.0 02 020 0.2
Flat 94.0 0.0 0.2 0.20 02
6.2 Time weightings at 1 kHz
Frequency | Measured Value | Deviated value 7 limit U permitted
Weighting {dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 4.0 0.0 0.1 0.20 02
Slow 4.0 0.0 0.1 0.20 02
Leg 94.0 0.0 0.1 0.20 02
Date of Calibration : 24-27 Feb,2025 5 ."ﬂ_D
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7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value limit [ M permitted uncertinty
walue (dB) (dB) (dB) class 2 (+dB) (4B} of measurerment (+dB)
1 323 0.3 11 0.30 0.3
n 314 0.4 1.1 0.30 0.3
Kl 30.4 0.4 11 030 0.3

At reference sound level on the reference level range

B. Level linearlity including the level range control

Range Anticipated value | Measured value | Deviated | Accept limit} LI permitted
{dB) dB) value (dB) | class 2 (+dB) (4dB) ‘of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 03
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 0.0 L1 0.30 0.3
20-100 94.0 94.0 0.0 L1 0.30 0.3
Date of Calibration  : 24-27 Feb.2025 ? 'f?r
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value ptance limit [ M; permitted
value (dB) (dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)

122 122.1 0.1 1.1 0.30 0.3
121 1211 0.1 11 0.30 03
120 120.1 0.1 11 0.30 0.3
119 119.1 0.1 11 0.30 0.3
114 114.0 0.0 11 0.30 0.3
109 109.0 0.0 1.1 030 0.3
104 104.0 0.0 1.1 030 03
9 55.0 0.0 1.1 0.30 03
94 94.0 0.0 1.1 0.30 0.3
B9 89.0 0.0 1.1 0.30 0.3
34 4.0 0.0 1.1 0.30 0.3
™ 79.1 0.1 1.1 030 03
4 74.2 0.2 1.1 030 03

69.2 0.2 1.1 0.30 0.3
64 64.0 0.0 11 0.30 0.3
58 59.1 0.1 11 0.30 0.3
54 54.1 0.1 1.1 0.30 03
49 49.1 0.1 11 0.30 03
4 44.1 0.1 11 0.30 0.3
k) 381 0.1 1.1 0.30 03
34 342 02 11 0.30 0.3
33 333 03 11 0.30 0.3

Date of Calibration : 24-27 Feb,2025 642 |
The results relate only te the items tested/calibrated or value assigred.
Arhvertisirg the l\gpqn/Cemr:me and pubu:ry of the results except in full are prohibited unles witten permission is obtained from the govemar of TISTR.
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8, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range
Range | Anticipated value | Measured value | Deviated |A Timit| U i imurney d
(dB) {dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB}
40-130 450 45.0 0.0 1.1 0.30 0.3
30-120 350 350 0.0 11 0.30 0.3
20-110 250 255 0.5 1.1 0.30 03
20-100 5.0 254 0.4 1.1 0.30 0.3
20-90 250 254 0.4 1.1 0.30 0.3
20-80 25.0 252 0.2 1.1 0.30 0.3
9. Tone burst response
Time Toneburst Measured value | Deviated |A limig] © i i permitied
Weighting | Duration, Th (ms) (dB]) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
200 115.8 0.2 *1.0 0.20 03
Fast 2 98.6 0.4 +1.0; 2.5 0.20 0.3
0.25 B9.0 =10 +1.5; -5.0 0.20 03
i 200 109.4 0.2 +1.0 0.20 0.3
2 B9.8 0.2 +1.0; -5.0 0.20 03
200 109.9 0.1 +1.0 0.20 03
SEL 3 90.0 0.0 +1.0; -2.5 0.20 0.3
0.25 80.9 0.1 +1.5;-5.0 0.20 0.3
Date of Calibration  : 24-27 Feb.2025 8/ [‘3
The resuits relate only to the items tested calibrated or value assigned.
Advertising the Report/Certificate and publicty of the results encept In full are prohibited unless written permission is obtained from the govemar of TISTR.
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10. Peak C sound level

Number of cycles in Anticipated | Measured | Deviated lirni| L i i permitted
test signal value (dB) | value (dB) [ value (dB) | class 2 (+dB) (+dB} of measurement (+dB}
Complete cycle 1254 1255 0.1 a0 0.20 0.35
Pasitive half cycle 1244 1243 0.1 20 0.20 0.35
Negative half cycle 1244 1243 0.1 20 0.20 0.35
11. Overload indication
Measured value (dB} Deviated limnit| L i L permitied
Positive one-half cycle | Negative one-half cycle | valee (dB) | class 2 (=dB) (+dB) of measurement (+dB)
1325 132.5 0.0 L5 0.20 0.25
12. High-level stability
Time Measured Dreviated value P lirmit i} i i pes d
value (dB) (dB) class 2 (+dB} (+dB) of measurement {48}
Begin 129.0
00 03 010 0.1
End 129.0
Calibrated by : Approved by :
Tl
(Mr, Tawikiat lamsamran)
-
Electrical and Elfcironi¢ Stanfiards Laboratory
Date of Calibration : 24-27 Feb. 2025 Industrial Metrology and Testing Service Centre
Date of Issue : 2B Feb.2025 Ref : 201126801 1400185002
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0160 MTC No. EEL. BP. 85/0168

CALIBRATION CERTIFICATE

Submitted by 1 d R h Center Company Limited.

Address : 122 Moo 2, T.Thatoom, A_Srimahaphote, Prachinburi 25140,

Calibrated at  : Electrical and El Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Suk} it Rd., A Muang, P 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature 1(23x3)°C

Manufacturer : ACO Relative Humidity (50 +15)%

Model : 6236 Ambient Pressure 1 (101.32521.5) kPa

Serial No. 1192014

Microphone : TO52NR No.73303

Preamplifier s

Standards used :

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712
Condenser Microphone Britel&Kjeer 4180 S/N 2889871,
Decade Attenuator Ando AL-205 S/N 00464602,
Function/Arbitrary Waveform Generator Agilent 332204 $/N MY 44042668,
Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
Sound Calibrator Brilel &Kjaer 4231 S/N 3015154,

- -

Measuring Amplifier Brilel&Kjer 2636 S/N 1537484,

Date of Receipt : 14 Jan.2025

Date of Calibration  : 24-27 Feb,2025 1/9
ar

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
| Request No. 21-68/0160 MTC No. EEL. BF. 85/0168
8. Power Amplifier Brilel&Kjer 2706 S/N 1517650,
9. Speaker Tannoy Limited, Great Britain British Patent No. 215300,
10. Digital Multimeter Agilent 34401 A S/N MY 44005560,
11. F A Tt

TPA-303A S/N 2212

Calibration Procedure :

This i was

| by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2013), These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calit

i against d at the Electrical and Electronic Standards
Laboratory {(EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information en actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard i iplied by a ge factor
k=2, providing a level of confidence of approximately 95%.
Date of Calibration :24-27 Feb.2025 2:_"9

The results relate anly to the items tested/calibrated or value assigned.

Advartisng the Report/Certificate and publicity of the results except in full ane prohibited unless witten permission is obtained from the sovarnor of TISTR
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1. Absolute Sensitivity

Deviation [Accep limmit] L i P

Reference Acoustic Measured value (dB)

Signal (dB) (dB) value (dB) | Class 2 (+dB) | (+dB) of measurement (+dB)
93.99 94.0 0.0 1.0 0.48 NiA
Note: No adjustment.
2. Self-generated noise
2.1 Normal test
Measured value [N i Maxi permitied
(dB) (+dB) of measurement {+dB)
20.8 0.10 NiA

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

Frequency | Measured value | Uy i i permitted
Weighting (dB) (+dB) of measurement (+dB)
A-Weight 13.3 0.10 NiA
C-Weight 18.4 0.10 NiA
Flat 224 0.10 NiA
Date of Calibration  : 24-27 Feb.2025 3/9
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The results relate only to the items tested/calibrated or value assigned.

Achvestising the Report/Centificate and publicity of the results except in full are probibited unless written permission i cbitained from the govemor of TISTR.
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Request No. 21-68/0160 MTC No. EEL. BP, 85/0168
LA ical signal test of freq) ¥
Frequency |Deviation from frequency response (dB)| limit ! permitted

(Hz} A-weight | Coweight Flat class 2 (+B)} (+dB) of measurement (+dB)
125 0.2 03 0.2 L5 045 0.6

1000 01 01 0.2 1.0 0.45 0.6

8000 -L6 -L§ <11 5.0 .45 0.7

| 4. Electrical signal test of frequency weightings
Frequency | Deviation from frequency response (dB)| D Timit L i i permitied

(Hz) A-weight | C-weight Flat class 2 (+dB) (+dB) af measurement (+d8)
63 0.0 0.0 01 20 0.20 0.6
125 0.0 0.0 0.0 15 0.20 0.6

250 0.0 0.0 0.0 1.5 0.20 0.6

500 0.0 0.0 0.0 15 0.20 0.6

1 000 0.0 0.0 0.0 1.0 0.20 0.6

2000 -0.1 0.1 01 2.0 0.20 0.6

4 000 -0.4 -0.4 0.1 30 0.20 0.6

8 000 -0.6 0.7 02 50 0.20 07

Date of Calibration  : 24-27 Feb.2025 4;';9
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5. Long-term stability
Time Measured Value | Deviated value Timit U permitted
(d8) (dB) class 2 (+d8) (B of measurement (+dB)
Begin 94.0
0.0 0.3 0.10 ol
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measured Value | Deviated value P limit 1 i i permmitted
Weighting (dB) (dB) class 2 (+dB) (2dB) of measurement (+dB)
A-weight 94.0 0.0 0.2 0.20 0.2
C-weight 4.0 0.0 0.2 0.20 0.2
Flat 4.1 o1 0.2 0.20 0.2
6.2 Time weightings at 1 kHz
Frequency | Measured Value Deviated value Acceptance limit Uncertainty Maximum-permitted uncertainty
Weighting {dB) (dB) class 2 (+dB) (+dB) of measurement (+dB)
Fast 94.0 0.0 0.1 0.20 0.2
Slow 94.0 0.0 0.1 0.20 0.2
I Leq 94.0 0.0 0.1 0.20 0.2
Date of Calibration  : 24-27 Feb.2025 o

The results relate anly to the items tested/calibrated or value assined.

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-68/0160 MTC No. EEL. BP. 85/0168
7. Level linearity on the reference level range
Anticipated | Measured Value Deviated value Acceptance limit Uneertainty Maximurm-permitted uncertainty
value {dB} (dB} (dB) class 2 (+dB) (+dB) of measurement (+dB}
122 122.0 0.0 L1 0.30 0.3
121 121.1 0.1 L1 030 03
120 120.1 0.1 L1 030 03
119 119.1 0.1 L1 0.30 0.3
114 114.0 0.0 L1 0.30 0.3
109 109.0 0.0 1.1 0.30 0.3
104 104.0 0.0 L1 0.30 0.3
99 99.0 0.0 L1 0.30 0.3
o4 94.0 0.0 L1 0.30 0.3
89 89.0 0.0 11 0.30 03
84 840 0.0 L1 0.30 03
™ 79.1 0.1 Bk 0.30 0.3
74 74.1 0.1 11 0.30 0.3
69 69.1 0.1 11 0.30 0.3
64 64.0 0.0 11 030 0.3
59 59.0 0.0 1.1 0.30 0.3
54 54.0 0.0 L1 0.30 0.3
49 49.0 0.0 1.1 0.30 0.3
44 44.0 0.0 L1 0.30 0.3
39 39.0 0.0 1il 0.30 0.3
34 341 0.1 11 0.30 0.3
33 331 0l L1 0.30 0.3
Date of Calibration  : 24-27 Feb.2025 6;‘_’9
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7. Level linearity on the reference level range
Anticipated | Measured Value | Deviated value P limit L i i permitted
varlue (¢} (dB]) (dB) class 2 (+dB) (+dB) of measurement (+dB}
1 322 0.2 11 030 0.3
3 312 0.2 1.1 0.30 0.3
in 30.3 0.3 1.1 0.30 0.3

8. Level linearlity including the level range control

At reference sound level on the reference level range

Range Anticipated value | Measured value | Deviated P limit| L i i -permitted
{d8) (dB) value (dB) | class 2 (+dB) {+dB) of measurement (+dB)
40-130 94.0 94.0 0.0 1.1 0.30 0.3
30-120 94.0 94.0 0.0 1.1 0.30 0.3
20-110 94.0 94.0 0.0 11 0.30 03
20-100 94.0 94.0 0.0 LY 0.30 03
Date of Calibration  : 24-27 Feb.2025 T8

The results relate only to the items tested/calibrated or value assigned,

Acdustising the Report/Certificate and publicity of the results except in full are prohibited unless wiitten permission is obtained from the governor of TISTR
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8. Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a level range

Range | Anticipated value | Measured value | Deviated P limit) L inty | Maxi permitied
(dB) (dB) value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
40-130 45.0 45.0 0.0 11 0.30 0.3
30-120 350 350 0.0 1.1 0.30 0.3
20-110 25.0 253 03 11 0.30 0.3
20-100 25.0 252 02 1.1 0.30 0.3
2090 25.0 252 02 1.1 0.30 03
20-80 250 252 02 1.1 0.30 03
9. Tone burst response
Time Toneburst Measured value | Deviated [A Lirmit] 1 permitted
Weighting | Duration, Th (ms) {dB) walue (dB) | class 2 (+dB) (+dB) of measurement (+dB}
200 1158 -0.2 £1.0 020 0.3
Fast 2 983 0.7 +1.0; -2.5 0.20 03
0.25 £9.2 -0.8 +1.5;-5.0 0.20 03
200 109.5 -0.1 *L.0 0.20 03
Slow
z £9.7 -0.3 +1.0; -5.0 0.20 03
200 109.9 0.1 1.0 0.20 03
SEL 2 89.9 0.1 +1.0;-2.5 0.20 03
0.25 80.9 0.1 +1.5; -5.0 0.20 0.3
Date of Calibration  : 24-27 Feb.2025 B ':;9
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10. Peak C sound level

Number of cycles in - [ Anticipated | Measured | Deviated Timit] 1 i i permitied
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) | (+dB) of measurement (+d8)
Complete cycle 1254 125.9 0.3 30 0.20 0.35
Positive half cycle 1244 1242 0.2 20 0.20 0.35
Negative half cycle 1244 1242 0.2 20 0.20 0.35

11. Overload indication

Measured value (dB) Deviated |A limit] 1 i i permitted
Positive one-hallcycle | Negative one-half cycle | value (dB) | class 2 (+dB) (+dB) of measurement (+dB)
132.5 132.5 0.0 1.5 0.20 0.25
12, High-level stability
Time Measured Deviated value A limit Ui i i permitied
value (4B) @8) class 2 (+d8) (+4B) of measurement (+d8)
Begin 129.0
0.0 0.3 0.10 0.1
End 129.0

Calibrated by : Approved by :
............ 27, G

(Mr. Tawikiat Tamsamran)

Ty
T h
Electrical -;3 gﬁm St}nhrds Lahoratory
Date of Calibration  : 24-27 Feb.2025 Industrial Metrology and Testing Service Centre

Date of Issue : 28 Feb.2025 Ref : 201126801 1400185003
End of Certificate 9/9

The results relate only to the items tested/calibrated o value asskned.
Advertisng the Report/Certificate and publicity of the results excapt in full ane prohibited unless written permission is obtained from the govemar of TISTR.

FM.BLMTC.00Z Rev.
Head Office Office/Laboratory Office
35 Mu 3 Tamban Khiong Ha, Amphoe Khlong Luang, 668 Mu 2 Tamban i, Amphoe Musng . 196 Rod, Laddyao, Chatuchak,
‘Changwat Pathumithar 12120, Thaland Changwat Samutprakan 10280, Thailand Banglak 10900, Thailand
Tel. (66) 0 2577 9036 Ted. (66} 0 2323 1672-80 ext. 115, 116 Tel, (66) O 2579 1121-30 ext. 5219, 5225, 5217
Fax_ (66) 0 2577 5008 (56} 08 3219 94940 (66) 08 1889 6827

E-mad - mtcgtistronth Website | wwwitistronth
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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 |Atomic Absorption CHROMIUM TRIVALENT Agilent Technologies AA240FS / MY13160001 Agilent Technologies Preventive Maintenance 30/1/2025 29/1/2026
Spectrometer IRON (Thailand) Co.,Ltd. Checklist
2 |SCT Meter CONDUCTIVITY (umhos/cm) Horiba LAQUA-EC210 / HC1L0016 Technology Promotion 25CH168 5/2/2025 3/2/2026
Association (Thailand-Japan)
3 |lon Selective Electrode FLUORIDE Thermo Fisher Orion Star A214 / X36836 Science Tech Co.,Ltd. ST014/25 20/5/2025 19/5/2026
Meter Scientific, Indonesia
And USA
4 |Kijeltec Distillation Unit TOTAL KJELDAHL FOSS KT9 / 91905393 FOSS South East Asia 12875 5/7/2024 4/7/2025
NITROGEN
5 |Spectrophotometer COLOUR (pH 7.0) Agilent Cary 60 G6860A / MY 15410009 DQE Services Co.,Ltd. SP25-019 26/5/2025 25/5/2026
COLOUR (pH Sample)
6 |UV-VIS NITRATE Hitachi U-2900 / 21E22-009 DQE Services Co.,Ltd. SP25-001 3/1/2025 2/1/2026
Spectrophotometer

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




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 24CH1284/1 15 Oct 24 14 Oct 25 -
HA4G0060 (Thailand-Japan)
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Agilent 55 240 280 Series Atomic Absorption
Spectroscopy Systemns

Preventive Maintenance Checklist

Agilent Preventive Maintenance provides factory recommended service for your analytical
systems to assure reliable operation and the accuracy of your results,

Delivered by highly trained and certified service engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides everything you need to reduce unplanned
downtime and keep your systems operating at their peak. This checklist will be completed at the
end of the service and provided to you as a record of the installation.

Note: While non-current production AA instrument and or accessory models are not coverad
specifically in this document it can be used as a basic reference.

For more information about Agilent Technologies services please visit our web site using the
following URL  hittp://www.agilent.com/en-us/services

Introduction

Customer Information

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

2 Acustomer representative should be available to the engineer while performing the preventive
maintenance procedures,

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

4 |If a systern requires the use of extra or special procedures and/or parts for the maintenance

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

Revision: 10,00, issued November 2021

& Agient Technologies, Inc. 2021 :ﬁ‘ Agllent
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Instrument Maintenance

System Information

O Check this box if an instrument configuration repart is attached instead of completing the

table.
ml-n_a't:ment System Name and ID 240 F5  BRS
Instrument System Site and |
‘Engeation| T | Uwied Bna\:}’a\ ane Ena\ntsﬁln% tnnau\%\'\*

List System Component Praduct Numbers j Hstle Sernliumbereteach

..... s | Component

1 G sa229 | W™ 6000
2,

3

Preparation, Safe operation and Initial performance checks

Revision: 10, od: MNovet

& Agilent Technologies, Inc. 2021
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Instrument Preventive Maintenance Checklist

Important Customer Web Links

+ For more information about Agilent Technologies senvices, please visit our website using the
following URL: http:/ fwww.agilent.com/en-us/products/crosslab-instrument-services/service-
repair

« Tosccess Agilent University, visit httpe//www.agilent.comy/erosslab//university/ to learn about
training options, which include online, classroom and onsite delivery.
A training specialist can work directly with you to help determine your best options,

«  Auseful Agilent Resource Center web page is available, which includes short videos on
maintenance, quick lists of consumables for new instruments, and other valuable information.
Check out the Resource Page here: hitps//www.agilent.com/en-us/agilentresources

« MNeed technical support, FAQs, supplies? - visit our Support Home page at
hittp:/fwww.agilent. com/search/support

» Getanswers. Share insights. Build connections:
Join the Agilent Community at https://community.agilent comy/welcome

Service Engineer's Responsibilities

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

«  Confirrm the ability of the instrument to deliver continued safe operation as established via the
Agilent AA safe operation flow chart. (Refer directly to the AA 55/240/280 Preventive
Maintenance Scope of Work to make this decision.)

+ Only select those pages that relate to the systern or module being serviced.
« Complete empty fields with the relevant information.
« Complete the relevant checkboxes in the checklist using either a "X or tick mark "+

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

» Complete the Preventive Maintenance service in the order of the tasks listed.
» Complete the Service Review section together with the customer,

« Complete the fields for page numbers at the foot of each selected page

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

» Ask the custorer to sign the Service Completion section including the customer's and your
signature.

This information is subject to change without notice.

Revisicn: 10.00, Issued: November 2021
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Instrumnent Preventive Maintenance Checklist

O agilent A4 safe operation flow chart inspections (to determine if the PM can be performed),

NOTE: If by following the flow chart the instrument is deemed to be unsafe for continued
use you MUST NOT continue PM work. Inform the customer immediately of the Agilent
recommendation that use of the instrument be discontinued,

d Discuss any specific issues with the customer before starting

O For HF application systems, if standard sample introduction system was not installed, ask
the customer to install it. Wi®

@ Review the instrument laghaok for recorded problems and comments.
d Save instrument control settings before starting the procedure.

& performa general inspection of the system for cleanliness

Ef Check for proper installation of parts, assemblies, sensors etc.

o Check system for required installation of components, settings as defined by current
Service Notes

Check for required firmware updates and verify with customers if they would like them
installed.

& usesvp to perform a Full Wavelength Scan for CuHCL - "As found test_1"
E’ Perform a Basic Cu ABS test - "As found test_Z°*

Print the Details page or screen captures of the test results and attach to the end of this
checklist.

@ Agilent Technologies, Inc. 2021

- Agilent
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Instrument Preventive Maintenance Checklist
Preventive Maintenance Procedures

FLAME SYSTEM section
Q section not applicable
d Review and confirm instrument configuration data in SVD

él Confirm power supply voltages using the SVD Power Supply diagnostic.
E‘fl For Dual Beam instruments - Confirm RBC frequency using the SVD RBC frequency
diagnostic.
é Check the burner adjuster controls for complete and free movernent. If the burner adjuster
needs lubrication, use Molykote 321 or mineral-based molybdenum disulphide grease.
ﬁ Run SVD tests to exercise all motor drives over the full range of their travel:
3_ Menochromator drive
Slit drive
" Lamp selector
QO ABRA
Ef Check that external optical surfaces are clean — Clean or replace as required.
@ Use svDand perform Mono Wavelength Correction.
ﬁ Use SVD and perform Siit Calibration.
ﬂ Use 8VD and perform Grating Squareness Diagnastic.
El Use SVD and perform Zero Order Offset/Mone Correction.
ﬁ Use SVD and perform Wavelength Repeatability.

Ef Physically inspect selected HC lamps (customer to supply per their choice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
1o age.

Check that the signal energy of the D2 and HC lamps track properly. Advise custormer if
their D2 lamp is showing emission degradation due to age.

Revigion: 10.00, lssued: Novernber 2021

© Agilent Technologies, Ine. 2021
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Instrument Preventive Maintenance Checklist

FURNACE SYSTEM section
ﬁ Section not applicable
Electronic compaonents
O Review and confirm instrurnent configuration data in SVD

O confirm power supply voltages using the SVD Power Supply diagnostic.
Mechanical components

O Run SVD tests to exercise all motor drives over the full range of their travel:
O Menochromator drive
O slit drive
O Lamp selector

Optics components

0O Check that external optical surfaces are clean — Clean or replace as required.

(3 Use SVD and perform Mono Wavelength Correction,

O use VD and perform Siit Calibration.

O Use 8VD and perform Grating Squareness Diagnostic.

QO Use 8vD and perform Zero Order Offset/Mano Comection.

O use SVD and perform Wavelength Repeatability.

QO Physically inspect selected HC lamps (customer to supply per their chaice) and measure
the % Gain for each lamp. Advise customer if lamps are showing emission degradation due
1o age

O inspect the GTA workhead gas hoses and connections for leaks.
Q eressure test for gas leaks

O 1f the cooler system is accessible (stand-alone) check for correct operation and
coolant/water level - this includes any temperature and pressure settings plus filter
cleaning (air flow and water),

0O Inspect the GTA workhead water hoses and connections for leaks.

QO check all graphite components and replace if necessary.
FRevighon: 10,00, Issued: November 2021
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d Inspect the burner interlock plate to ensure that the interlock pin is secure and correct for
the burner type.

Instrument Preventive Maintenance Checklist

Ei Clean the burner slot with a clean white card.
Check the uniformity of the slot width,
d Clean the burner if reguired,
Ef Change the burner o-ring,
ﬁ Clean the nebulizer, spray chamber and liguid trap.
ﬁ Change all o-rings and seals in the nebulizer, nebulizer block and spray chamber
Ej Check that the pressure relief bung releases readily.
d Change o-rings on the fuel and oxidant delivery barbs
d Leave the liquid trap EMPTY and verify the flame will not ignite in this state.
m, Refill liquid trap and check that overfill drains freely into the drain/waste tube.

d Check the drain/waste tube for good drainage. It should not have tight bends, kinks or loops
and the lower end must be above the liquid level in the waste vessel

Iﬁ Check and clean the igniter electrode

d Pressure test for leaks

E‘l’ Leak test gasbox intemal components and connections

d Check safety interlock status and operation using the SVD interlock monitoring i i
E ignite a flame

Ei Check that you can adjust the nebulizer uptake rate from 4 to 6.5 mL per minute.

EI' Optimize the instrument ready to perform Cu sensitivity test.

|3‘ Create a manual method to perform a Basic Cu ABS test - "Final Performance Testing ©

E{ Run a PM completed sensitivity test for a 5 pprm copper sample and record the results in
the AA PM Performance test results and measurernents table.

Resisiore 10,00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

0 Tube

O Electrodes

O shroud
O check and clean the end windows on the workhead
O Check safety interlock operation.

O Optimize the instrument ready to perform Cu sensitivity test.

Q Runthe sensitivity test for a 25 ppb copper sample and record the results in the results
table.

PSD autosampler accessory for Furnace systems

d Section NOT Applicable
O check condition of the PSD capillary - replace if necessary

0O Check condition and operation of PSD syringe — ensure it does not have air locks and
bubbles.

0O change PSD rinse bottle a-ring.
Q Check and clean the rinse vessel,

O Check the drain tube for good drainage. It should not have tight bends, kinks or loops and
the lower end must be above the liquid level in the waste vessel.

0 Ensure that the waste vessel is suitable for use with the furnace system.
s int . (SIPS)
lﬁ Section NOT Applicable
O Re-torgue screws securing the hubs, presser arms and pump rotors
O Adjust each roller so that it rotates freely.
0 Wipe clean the pump rotor rollers and pump bands with & dry clean cloth.
Q ensure that the presser arms and the surfaces near the pump are free from dirt and spills.

Q Remove the pump module rear cover and check for the incursion of liquids and any signs of
corrosion,

O Re-torgue the nuts that fasten the moter mounting plates to the chassis.

Q Check clips securing the diluents holder and replace if necessary.

O Disconnect, clean T-piece, and reassemble the tubing using the fallowing steps.
Revision: 10.00, lssued: Noveriner 2021
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Instrument Preventive Maintenance Checklist

O Remove the T-piece by disconnecting the pump tubes, the pump bands and all other tubing.

Q Place the T-piece in an ultrasonic bath containing strong detergent 1-5% Decon 30 or
similar, for approximately 5-10 minutes.

0 wash the T-piece under a tap with a strong flow of water.

Q Rinse with distilled water through all of the inlets in the reverse direction to normal sample
flow.

O Reassernble.

Sample preparation system (SPS 4) accessory

ﬁ Section NOT Applicable
The Agilent SPS 4 autosampler is designed to need minimal maintenance,
The following maintenance requirements are suggested to maintain the performance of the
autosampler.
O Cleaning the spill tray, rack location mat, end frames and chassis sccessories with a damp
soft cloth and diluted mild detergent.
0O Cleaning the autasarmpler cover panels with domestic window cleaner.

O Checking the X- axis and Z- axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.,

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

NOTE: The autosampler requires no extra lubrication throughout its lifetime,
For further details refer to the SPS 4 service manual G3410-30050.

Sample preparation system (SPS 3) accessory

ﬂ Section NOT Applicable

O Check the x-axis and z-axis timing belts — Replace if there is are any cracks, splits or color
deterioration and bell tension.

QO Check belt tensions - adjust if required

QO Check the lubrication pad for single x-axis shaft, If pad is dry or customer has observed any
wvibration or erratic movements of the x-axis camiage, add 1 mL of Dow Corming 200 & Fluid,
200 CS into the well.

O Check the auto-sampler ability to find tube positions - Calibrate if required.

O Clean the exterior surfaces of the accessory with soft lint free cloth, This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents,

Revision: 10,00, Issued: Novernber 2021
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Instrument Preventive Maintenance Checklist

Signature Page
Service Review

@’ Attach available reports/printouts of all tests to this docurmentation,
Record the Preventive Maintenance service activity in the custormer's records/logbook.
d Update/reset instrument maintenance counters as appropriate.
d Affix the PM sticker to the system or instrument logbook based on the customer's request.
Ef Complete the Service Engineer Comments section if there are additional comments,
@ Review this service, parts replaced, and test results obtained with the customer.
d If the instrument firmware was updated, record the details of the change in the Service

Engineer's Comments box or if necessary, in the customer's IQ records.

Test Results

Flame optics PMT Gain test

For copper at 324 8 nm, 4 ma, 0.5 nm sit wisth <55% 497
Flarme performance test with § ppm copper sample

Hir facetylene, mixing paddle removed Abs value = 0.5 0.559%
Air facetylene, mixing paddle installed. 10 replicetes %ASD <10 0.2 f
Deuterium furmace optics PMT Gain test

Far copper a1 324.8 nm, 4 mA, 0.5 nm slit width <55% -
Deuterium furmace performance test with 25 ppb copper sample (324.8 nm)

Precision %RE0 S4.0% -
Abs valug =015 -
Zeeman fumace analytical performance: 25 ppb copper sample (327.4 nm)

Precision %RS0 24.0% -
Abs value =010 -
MSR% =70 % -

Revision: 10,00, kssued November 2021
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Instrument Preventive Maintenance Checklist

O Section NOT Applicable

Q Inspect VGA gas supply hose.

Q Inspect/replace VGA pump tubing.

QO Check low gas pressure interlock setting— adjust if required,

O Check precision orifice gas flow setting — adjust if required.

O check gas regulator pressure to 46 psi (325 kPa) — adjust if required.

Q Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warm water or a mild detergent. Do not use organic solvents or abrasive
cleaning agents.

UltrAA lamp accessory (external)

@ section NOT Aplicable
O Check the condition of the power cable,

O Clean the exterior surfaces of the accessory with soft lint free cloth. This cloth can be
dampened with warmm water or & mild detergent. Do not use organic solvents or abrasive
cleaning agents.

Restore System

Q If you have altered the customer's instrumentation during the course of PM, restore to the
original status to allow the customer to conduct their normal activities (e.g., reload the
custamer's method.)

Guidance

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

Revision: 10,00, Issued: November 2021
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Instrument Preventive Maintenance Checklist

AA consumable and parts list table

Test Solution - Cu Sppm

solution 6610030100 50 55 140 240 280 PM supplied r—
Test Solution - Blank solution | 5190-7001 50 55140 240 280 P suppled Cormman
Copper, 1000 ug/ml, 100m| £190-8279 50 55140 240 280 . Common
Kit, Mk 7 O-rings, aguecus,

pestiiriie 9910093400 5055140 240 280 Pt supplad Flame
Organic Kit 9910093500 50 55140 240 280 P supped Flame
‘wire Mebulizer Cleaning 9910024700 50 55 140 240 280 ‘conaumebla Flame
Tubing-Capillary Std Mebs 9910024800 50 55 140 240 280 consumabia Flame
Capillary Tube Hivac Neb (3)

(crganics anly) 9910044000 50 55140 240 280 consumable Flame
Gleas impact beads (5/pk) 9910025700 50 55 140 240 280 ‘conaumehia Flame
Teflon impact beads (5/pk):

(erganics only) 9910053300 50 55140 240 280 ‘consumable Flame
Burner clegning strip (100/pk) | 9910053900 50 55 140 240 280 consurmatie Flame
Window UV zilica — round

{right i) 2010082500 | 5055140 240 280 PMauppled (oo
Wirsdow UV silica - 3

bibicclurid Lolenet 2010082500 | 5055140 240 280 PMsupplied [ oo
Pad adhesive window (round) | 4910012700 50 55 140 240 280 PM supplied Commaon
Pad adhesive window "

{rectangular) 4910012800 50 55140 240 280 PM supplied Comman
Electrode kit {1 pr) (D) E310003400 GTA120 PM supplied Fumace
Shroud (D2) E310003100 GTA120 PM supplied Furnace
Zeeman electrode kit (1 pr) 6310003500 GTA120 PM supplied Furnace
Zeernan shrowd 6310003600 GTAI120 PM supplied Furnace
O-ing PSD rinse bottle E910025900 PSDT20 PM supplied Furnace

* For engineers who only service AA instruments 5190-8279 can be used as a cheaper
alternative for 6610030100.

Items classified as PM supplied in the above table are included in the standard PM

Those classified as consumable should be provided by the customer or charged to the
customer if supplied by the Agilent service engineer.

Revision: 10.00, Issued: Novemier 2021

© Agilent Techralogles. Inc. 2021

'5.::-" Agilent
nanslummuny



Agilent
CrossLab

sight 13 Duceew

Service Engineer Comments (optional)

nstrument Prew

Maint

SVD Results Report

)
£

BEporiing  oiagagstic sta

Adldlr Soi Lk K dt, il R,

Configuration:

Serial Number: MY13160001

Customer: UAE Service Engineer: Kanyakom 5,
Contact Dotails: 02637636341

Turret Type:

Instrument Model: Vorian AA140/2400280  Number Of Lamps:

Fiamao Instrumant: Trus

b Trus

fnglrun

Zzeman Present: False

Mono Type:

Gashox Type:

Auto Burner Adjuster:
Mains Frequency:
Firmware Version:
Photomultiplier Type:

FWE Version:

VARIAN

Auslomatic

4

Auomatic

"Y' Gas Box
False

50

211
Mormai{800nm)

45

Eiono Correction: 0770

Flame Hou

11,834

02 Run Hours:

D2 Serial Humber:
D2 Install Date:

D2 Criginal Intensity:
C2 Last Intensity:

53396.500
nol sat |
111970
1.000
475.000

Service Completion

Service request number G003 43143 Date service 30 Jaw 2025
Agilent signatura h a:ﬁua‘\ﬂ.\}‘\'\ S . Customer signature Lo b o 1

Total nurnber of pages in this document 13

enenslumuRy

Frequency:

Averaging Period: 30.0
Datapeint Count: 20

Upaer Limit: Highest Measured Frequency:
51.00 50.00

nge Frequency:
s0.00

Lowest Measured Frequency:
50.00

Result

- Agilent

Power Su,. -

Avrraging Period: 30.0

1*apoint Count: 20

Lower Limit (%} Actual (V) Uppoer Limit (V) Result:
12,00V © 10.80 1212 13,20 i Passed |
12,00V Rall 12,20 1190 -10.80 i Passed |
5.00V Rail 4.50 5.04 5.50
M0G0V Fa 220.00 341,00 i Passed |

SVD Results annﬂw

Report Generated At LRP02S 24725 At z

enenslumuRy

Report Genoratod Ay LNYI025 947.05 AM 1

nanslumuny

Beam Balar

Lamp Type: Coppor

Peak Selected: 324.60
Lamp Alignment: FiEETCON

Lamp Socket Usec: 2

“f Lamp Screw

Samgic Poak:

Upper Limit:

‘ ' o

el PLY

| 0738 1

1 oot Limik

| CoE )
i ¥ Lamp Screw Result:

! nmn Elemontie): Copper
53
400
w05

$ 32480

™

Upper Limit (nm) Result:

IP4TE 325.15 Passed

3 VD M&mm

Ropart G crated 1

enanslummuny
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Lamp Current{mA): 4

1750 £

Jizith{nm}: 0.2
Slit Height: Normal

Connecin -

LR

mn Alicnmeant: ¥

524,828 Upper Limitinm)

b Fra Ziov Cirtoe)

2 en)

24.827 124,823
= a3 224.873 124823
Lt o 124877 124,819
At T e ;124,819

2t e
Jzan: 224  Jevialion: 0.003
Pesytt: 270
Fnpart Generalud A1 1INE0IS 47,0 ]
'
wenenslumuRy
Result: :
Gi a ;. B - o
i
W ' .
Kowghorv D 30 Jow ze25
akor 5. Date

enenslumuRy

o J
Wavelenglh Orive:
® AR
Slit Drive:
Turret Drive:
Auiz G ar
[t
H i b o Mode
Ysper Limit Result:
g | 2u7 "'I, *‘.'m
5 1 191
271 332
o ! 578
4} 1008
g 5 o 1754
3053
o g1

Flane Detect: FHDLIE
20U Activi
2xidani Pressure: FIRLEN
ntastso |

Ignition: EEE

nat Changeover:

5 5V0 Results anurf.
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Sequential by time report 1132025 10:53 AM SpectrAA
Page 1 of 1
Analyst
[Date Started 1302025 10:33 AM GMT: 13012025 3,33 A
Worksheet Sansiivity Test 01
Comment
Methods. [=1}
Computer name  DESKTOR RSUFRS
Serial Number: MY 13160001
Method: Cu {Flame)
Sampl T Cane mglL RS0 Mean Abs
CAL ZrD 0.000 BE o.0002
Faatings

0.0003 0000 132025 10:51:45 AM
STANDARD [} 0.5571

0.5563 05575 173042025 105222 AM

Abs Lingar Qrinin - Cal. Set 1
0567 |
|
fan”
|
20
U.EIDJ_. |
—
0,000 2.000 4,000 5.500
CurmgL
Curve Ft = Lingar Oirigin
Charatteristic Cane = 00 L
f = 10007
Calculated Conc = 0002 6000
Fesiduals = 0,000 0,000
& ppm 03 05558
0 5596 05815 132025 5254 AM

nanslummuny



Flarne Optimization

. - Oplimizatior: Lamp
equential by time repart 1/20/2025 10:48 AM SpectriA Sl e i
Page 1 afd Goto Tupe ——————— 1
Analyst :l |
Date Startod 1I3N2025 10:33 AM GMT- 1/30/2025 3:33 AM H:il B [ 18 4
Workshaat Pracisian Test ) ™
Commant Tube E =] jJ
Mathods [=1]
Computer name  DESKTOR.RAUFRS
Serfal Number; WY 13160001
Method: Cu (Flame) Domn beight
I Pump speed
‘Sample I Cone moL RS0 Mean Abs -
CAL Zio Ba1 00002 Kooy to lube colore
.. Sample
= -0.0003 -0.0001 113002026 10:46:52 AW (@ Calbralion
NOARD 1 CERTT) = () Cabialion/0C
O Semple/IC
Q.60 & a &
5073 06047 132025 10:4724 AW & Holhssined
!
Sensitaly Check
.—_,_|I
5500
Curve Fi
Characterislic Cone.
v
Calculited Cone
Residuals
) Abs =0.12105 % C
SppmCy - N
0.6047 06047 0.6042 06079
m 0.5064 06079 173012026 10:48:32 AM
. '
lﬂﬂﬂ'ﬁl&lﬁ'JUﬂﬂ lﬂﬂﬂ'ﬁlﬂﬂ’)ﬂq&l

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ilacm

* EQ CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLLIANG BANGKDK 10250 R
TEL.D-2717-3000-29 FAX.0-2719-9484 CALSIRATION 0008
Cert.No.: 25CH168
Page.: 2 of 3
Condition of this result of calibration
Certificate of Calibration CertNo.: 25CH168 1. Reference Standard Instrument -
Page.: 1 of 3 Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RC095 241995 09 Sep 2025
Equi it : ivi
Sl Condlictivity Metr 2) Ref. Std. Thermometer 4982054  110RCO44 241757 14 July 2025
Manufacturer.: Horlba - This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)
Model : LAQUA-EC210 2. Certified Reference Materials :-
Serial No. : HC1L0016 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
ID No. : UAE.EFM.014/2565(EFM.SCT.01/65) through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Condition As-Received: Used Item Conductivity Solution Manufacturer Lot No. Exp. date
Received Date : 04 February 2025 14129  pSlem CPA Chem 1005307 15 June 2025
Calibration Date : 05 February 2025 12.881 mS/cm CPA Chem 1005308 15 June 2025
Reference : 2502-0107WSC-4 - Control Conductivity calibration solution temperature by Water bath (25 + 0.1) °C
Submitted by : United Analyst and Engineering Consultant Co.,Ltd. 3. This certificate is valid only to the item calibrated on date and place of calibration.
3 Soi Udomsuk 41, Sukhumvit Road, o
Bangchak, Phrakhanong, Bangkok 10260 Calibration_results
. & Function : Conductivity Measurement
Ambient Temperature : (25+25) C ot A Adi 1412
Relative Humidity : (50 £ 15) % (*) After Adjustment at 1412.9 uSfcm
; P Conductivity Electrode Serial No.: 981J0042
Calibration Procedure: In -house method :
o (?P'CH? byigliect measuremgnt Standard Before Adjustment After Adjustment Uncertainty Coverage
with certified reference material (CRM) o X - & )
~ GP-CH8 by comparison with temperature standard Conductivity UUC* Reading UUC* Reading of Measurement factor
Solution (%) k
Calibrated by : Warakorn Lerngagtrakul
1412.9 yS/cm 1355 uS/cm 1413 pS/cm 9.2 pS/cm 2.00
12.881 mS/cm 12.26 mS/cm 12.72 mS/cm 0.086 mS/cm 2.00
Approved by :
Approved Signatory Remark: - UUC* = Unit Under Calibration
() Chakrit Waewwanjua
() Ponpan Paipim
(V/) Saithip Meangmai
Issue Date : 06 February 2025

The Uncertainties are for a confid probability of approximately 85%

This certicate may nat be reproduced ather than in full, excapt with the priar writien
Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services.




Head Office :  321/43 Nanglinchee Rd. Ch dsee Yannawa Bangkok
10210 Thailand Tel. 0-2285-4101 Fax.0-2285-4856 www.sciencetech.th.com
Scnnce Tech Laboratory :  279/27-29 Soi Watpoman Sathupradit 19 Rd.

Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856 &sﬂ-ﬁ#&#%
Cert.No.: 25CH168
Page.: 3 of 3
Calibration Results
Function : Temperature Measurement Job No. : J014/25 Certificate No. : ST014/25
This equipment was connected with Temperature Probe; P t1af2
- Model : 9383
- Serial No. : 951J0042 Certificate of Calibration
Dimension of probe;
- Length : 110  mm Equipment : pH/ISE Meter
- Diameter : 16 mm Manufacturer : Orion
- Immersion Depth : 100 mm Made in : USA
Calibration Result : Without adjustment Model : STAR A214
Calibration Standard uuc* B Uncertainty of | Coverage Serial No. : X36836
rror
Point Temperature Reading Measurement factor 1D No. : UAE.WAT.025/2560
(°c) (°c) (°c) (°c) (£°C) k R - Oto 14 ol
15.0 15.003 15.0 -0.003 0.13 2.00 LALLTHE LI i AL e
30.0 30.002 29.9 -0.102 0.13 2.00 UUC Conditlon As-Received : Good
- o - oo
45.0 45:001 gatd g03102 013 200 Submitted by : 15 ghuda uernfed uoud BuiTieT aouFaua §
Remark : - UUC* = Unit Under Calibration A ADCEMINYALENRN I LN
wansz Tvua ngamme 10260
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Ambient Temperature : @s+3°C
factor k, providing a level of confidence of approximately 95 %.
Relative Humidity — : (50t 15pP%

-o00o- Calibration Procedure : In - house method : WI-ST-LAB-7.21 based on direct
‘measurement by using standard voltage calibrator
Issue date : Wednesday, May 21, 2025
Calibrateded by : Khannika Sangkham Approved by : @—z": LZ_
(Khannika Sangkham)
Laboratory mansger
The: are for a of i 95%
‘This certificate is issued il th the of itati _gmm:d by the Thai
burmry mﬁdﬁahun&:lwme wlu:h hnmessedlhe andﬂs
traceability Iudnmnaimmmmﬁlcmufmmmmm]medmlh:mrﬁu
national slandmis E z |s certificate may not be reproduced other than in full, ex, the prior
written approval of the ‘ech Laboratory.
L
FIW-ST-LAB-7.21 42 ufflendai o1 Fudszmmld 1164
Head Office : 32143 Mangli Rd. Ch ksee Yannawa Banghol 10120
Thailand Tel. 0-2285-4101 Fax. 0-2285-4856 www.sciencetech.th.com
Sc:ienu Tech Laboratory :  27%27-29 Soi W, Sathupradit 19 Rd.
Job Ne. : 1014725 te No. : STOI4/25 Yannawa B. 10120 Tel. 0-22854101 Fax, 0-2285-4856
Recelved date : Friday, May 16, 2025 Page : 20f2
Calibration date : Tuesday, May 20, 2025 Job No. : JF006/25 Certificate No. : FT006/25
Condition of this calibration result
; Page : 1of2
| Reference standard instrument : Voltage calibrator Yokogawa 7651 S/N. 91H441999 Certificate No. 24E3876
Due date 12 June 2025 TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Cerﬁﬁcate of Calibraﬁon
2 This certificate was certified only for the instrument we calibrated
3 This result of calibration was found acourate s shown on date and place of calibration only Equipment : pHASE Meter
Manufacturer : Orion
Result of Calibration
Made in : UsA.
Function : pH meter
Model : STAR A214
Performing standard curve by Voltage Calibrator a1 pH (4,7,100
Applied Voltagd Nominal Value| UUC Reading | Correction | Uncertainty Kk Serial No. : X36836
Unit Under Calibration . :
(mV) (pH) (mv) (mv) (£ mV) Factor IDNo. : UAE.WAT.025/2560
pH Meter 177.48 4 1774 0l 0.060 200 lon Selective Model : 9409BN
Model STAR A214 0.0 T oo 00 D64 2.00 Serial No. : ZW1-18420
SN, X36836 -17748 10 -1774 0.1 0.078 200 Referance Electrode Model : 900100
‘This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage factor k |, providing Serial No. : ZWI1-16834
a level of confidence of approximately 95% Range : 0o 14 pH
Resolution : 0.001 pH 0.1 mV
-0000- End of Certificate of Calbration -oa00- Submitted by : i gluite uennded ueud duidled aousaumd $1in
3 YBURAUTY 41 OUUTYUIN LYIURIN
sz Tvua nzamma 10260
Ambient Temperature : 25x3)c
Relative Humidity (50t 151%
Issue date : ‘Wednesday, May 21, 2025
Calibrateded by : Khannika Sangkham
Approved by : All ,bg_
(Khannika Sangkham)
Laboratory manager
. 1
FIW-ST-LAB-7.21# 3 lenan m ?u’ﬁ'l SN 176 lana “ﬂ‘n'lﬂu




Job No. = JFO06/25 Certificate No. : FT006/25
Received date : Friday, May 16, 2025 Page : 2of2
Calibration date : Tuesday, May 20, 2025
Condition of this calibration result
1 Reference standard materials 1 Certified Fluoride standard reference solution (Directly measured by differential
p with the aid of fluoride "quasi without transference”
against solutions prepared from primary reference materials from NIST)

2 This certificate was cetified only for the instrument we calibrated
3 This result of calibration was found accurate as shown on date and place of calibration only
Result of Calibration
Function : pH/ISE Meter with Probe
Direct Measurement
First Standard concentrated = (7] ppm
Secondary Standard concentrated = 1 ppm
Tertiary Standard concentrated = 10 ppm
Fourthly Standard concentrated = 100 ppm
Slope = =584  mV/Dec.
Channel : 1

Standard Concentrated UUC Reading Correction Stdev

Unit Under Calibrathon
( ppm) ( ppm) ( ppm)} (ppm)
Model : 0.1 0.109 =0.009 0,00
SHEBN SN, ZWI1-18420 1 Lo3 -0.02 0.01
OO0100 SN, ZWI1-16834 10 997 0.3 0.03
100 Y6 0.4 LIT

N limuaw

DOE Services Co.,Lid.
DQE Services 2w Ladpro-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230

Phone : +66 (012 538 2054, Email : dgeservicesinfof@email com

WeC.TInLT 1T
CALBNATION 3834

CERTIFICATE OF CALIBRATION

Certificate No.:  SP25-019 Page 1of3
Customer : United Analyst and Engineering Consultant Co.Ltd. (Head Office)
Address: 3 Soi Udomsuk 41, Sukhumvit Road, T . Bangkok 10260

Location of calibration :  Instrument room (207)
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Agilent Technologies
Model :  Cary 60

Serial No.:  MY15410009

ID No.: UAEWAT.020/2558
Received Date : 26 May 2025
Calibration Date : 26 May 2025
Issue Date : 29 May 2025
Condition Instrument :  Good
Jus ofa T 91

Calibrated by : Approved by :

( Mr.Tanawut Rittidach )
Technical Manager Quality Manager

shown o date and pla ion only

The calibration result is applied anly 1o the above calibrabed item and was

(Ms.Chonticha Sangngern )

The measurement capability of the laboratory and its traceability to recognized national standards and 1o the unit of

dards Isboratory, This i may nat by duced other than in full except with the prior written approval of the DQE Services Ca., L,

tenans ldmuan

RO VIVZ0Z1

FOSS South East Asia
3388 Sirinrat Building, 25th — 26th Floor, Unit No. 338E,/90,
fama IV Road, Klangten , Klangtoey, Bangkek, Thailand 10110

FOSS

Customer Service Report

I Date: ] .:LIFUJ_S_ 2024
[ ebne: | 5335

12875 |

[ cwomer ] vAE
[ e ] Bk

| Report No.: |

—T FT4_Distilishe T g a3
Travel To Customer (Hrs) Labour {Hrs] s Travel From Customer (Hrs)
start [N | 1 05, 70 L 1
Finlsh 50 14. 20 F [E- o2 | 19
Job Type
Application Special Standard
Distributor Courtesy Visit i Training
Digital Service PMJ\UﬂMaI’dIrlE Quote In House
Internal Warranty Repair PM >
Investigate Sakes Support Remote Health Check Visit
Smartcare Smartcare Pro Fosscare x
PMA Type
Smartcare Advance Fasscare Pro [T
Details of Work / Test
— ¥Vn-
=Wl Clede . 7
& o[l sl
® Vo demans | B
=) o
= Chong Pl KT wq [t —ak
= Bimcfim  Checf - ‘
+ Dilgtin g wL 3 il
= Alealt ELTE L Wl Y Degc
4 Oagolver M/A o pegle Ji0d
& Mepaw / Drein
flemp = o Hecen = 0 D =
Fofow 29 s Followy |
Instrument Ready for Usa | oK | Mot OK* |
Part No: Batch Description at
L 61601 G501 1008 | PO Rit Flelfer 7 Dohillafer T
= | confirm this report is accurate and complete
Slgned FOSS /4 / "\wﬂt’/ signed Customer [ Jt Feetg T
Name - N avrei T Name
1 Email: | | Customer Contact.: | A |

WA wadshumugu

DQE Services Co.,Lid.

DQE Services 3?50 Ladprao-Wanghin 55, Laiprao-Wanghin R Ladprao, Ladprao, Bangkok 10230

Phane - +66 (012 518 2054, Email : dgeservicesinfofgmail. com s s
REPORT OF CALIBRATION
Certificate No.:  SP25-019 Page 20f5

Environment Condition :  Ambient Temperature 25 £ 5 aC
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 Qctober 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

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

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

Spectral Band Width of UUC : 15 nm.
Scan Speed of UUC : 60 nm/min

Scan Interval of UUC:  0.15  nm.

Resolution of UUC : Pk 0.0001 Abs.

Wavelength 0.1 nm.

tonan g

02 RO1 17112021



DQE Services Co.,Ltd.
DQE Services 2S¢ Ladprav-Wanghin 35, Ladpruo-Wanghin Rd., Ladprao, Ludprao, Banghok 10230
Phose : +66 ()2 538 2054, Emal : dgeservicesinfoigmail. com e Tmime razs
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.} (Abs) {Abs) (Abs) {Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5780 0.5739 0.0041 0.0031 2.00
e 1.0484 1.0430 0.0054 0.0029 2.00
2.1876 2.1876 0.0000 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
o 1.0239 1.0219 0.0020 0.0035 2.00
2.1230 2.1207 0.0023 0.0085 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5190 0.0040 0.0029 2.00
" 0.9633 0.9609 0.0024 0.0029 2.00
1.9753 1.9719 0.0034 0.0079 2.00
0.0000 0.0000 0.0000 0.0028 2.00
e 0.5181 0.5161 0.0020 0.0031 2.00
1.0002 0.9979 0.0023 0.0033 2.00
1.9973 2.0021 -0.0048 0.0102 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5503 0.0014 0.0030 2.00
=9 1.0803 10808 -0.0005 0.0031 2.00
2.0373 2.0324 0.0049 0.0105 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5583 0.0008 0.0031 2.00
633 1.0518 1.0513 0.0005 0.0030 2.00
1.9274 1.9281 -0.0007 0.0102 2.00
tenaT [auan
Fh-108-02 ROI 11172021
DOE Services Co. Lid.
DQE Sardcas 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladprao, Bangkok 10230 A
Phone ; +66 (002 538 2054, Email : dgeservicesinfoi@gmail.com eI e
REPORT OF CALIBRATION
Certificate Neo. : SP25-019 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor
(o) (mm.) (mm.) (mm.) k
241.72 2420 -0.28 018 2,00
27945 785 =0.05 018 200
287.81 287.6 0.21 0.18 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 4179 0.69 0.18 2.00
44594 4454 0.54 018 2.00
453,66 4532 0.46 0.18 2.00
460,02 450.6 0.42 018 2.00
536.59 536.5 0.09 018 2.00
63798 6385 -0.52 018 2.00
431.38 430.7 0.68 018 2.00
472.50 4723 0.20 018 2.00
51347 3135 -0.03 0.18 2.00
528.88 5289 -0.02 0.18 2.00
573.17 573.8 -0.63 0.18 2.00
58535 585.2 0.15 0.200 2.00
68440 685.1 -0.70 0.18 2.00
T40.72 T41.1 -0.38 0.200 2,00
T48.55 T43.9 -0.35 018 2,00
807.03 8071 -0.07 018 2.00
879.2% 879.1 0.18 018 2.00

Remark : - ULC = Unit Under Calinration

- MiA = Not Avalable

- The: resuls cxpandsd f Lt is stmted ns the stundard inty of multiplied by the covernge factor k ,
I s
= End of Certificate -
N limuas

FM-TOEAIZ ROD 141172021

DQE Services Co.,Lid.
DQE " 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd, Ladpeso, Ladpeso, Bangkok 10230
Services
Phane ; +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com i
REPORT OF CALIBRATION
Certificate No. : SP25-019 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(mm.} (Abs) {Abs) (Abs) (Abs) k
St 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 0.7488 -0.0019 0.0063 2,00
5 0.0000 0.0000 0.0000 0.0050 2.00
0.8674 0.8663 0.0011 0.0067 2,00
i 0.0000 0.0000 0.0000 0.0050 2.00
0.2919 0.2902 0.0017 0.0052 2,00
350 0.0000 0.0000 0.0000 0.0050 2.00
0.6430 0.6428 0.0002 0.0063 2.00
1o llaugy
FM- RO1 17112021

DQE Services Co.,Lid.

DQE Services 32 Sei Ladprac-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone ; +66 (0)2 538 2054, Email ; Mszww!sinfﬂrﬁmnnil.wn :.m‘v::lﬁ
CERTIFICATE OF CALIBRATION
Certificate No.:  SP25-001 Page 1of5

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

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

Location of calibration :  Laboratory 213

Equipment:  UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :  U-2900

Serial No. :  21E22-009

ID Ne.: UAEWAT.051/2564

Received Date: 3 January 2025

Calibration Date : 3 January 2025

Issue Date : & January 2025

Condition Instrument:  Good

Calibrated by : a‘ Ll} DS. Approved by : 5\,};& 5. 55/"]
{ Mr.Tanawut Rittidach ) { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
The calibeation resslt is applied anly 1o the ab libeuted item and was and place of i

The measurement capability of the lsboratory and its traceabillity to recogritaed national standards and o the it of measarement realized at the coresponding

'
national standards laboeatory. This cenificate sy not be reprodeced ather than in il cxcept wimummiwwﬁﬁ :“ 4
v

FM-T08-02 RO1 111172021



DQE Services Co,,Lid,

3 32 Soi Ladprac-Wanghin 53, Ladprao-Wanghin Rd.. Ladj . Ladprao, Bangkok 10230
DQE oo pyices _ h prao, Ladp e

Phone : +66 (012 538 2054, Email - dgeservicesinfo@gmail com e e
REPORT OF CALIBRATION
Certificate No.:  SP25-001 Page 2 of 5
Environment Condition :  Ambient Temperature 25 + 5 &
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials @

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

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

of Standards and Technology (NIST) through Stama Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1  nm

Resolution of UUC : Photometric  0.001  Abs.

Wavelength 0.1 nm.

wenenslumuny

EM-P8-02 RO 171102021

DQE Services Co. Lid.
P 32 Soi Ladprac-Wanghin 55, Ladprac-Wanghin Rd.. Ladprao, Ladpeao, Banghkok 10230
DQE Services
Phone : +66 (012 538 2054, Email : dgeservicesinfoi@gmail.com e
REPORT OF CALIBRATION
Certificate No, : SP25-001 Page 4of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) {Abs) (Abs) (Ahs) k
- 0.0000 0.000 0.0000 0.0050 2.00
0.7469 0.744 0.0029 0.0057 2.00
: 0.0000 0.000 0.0000 00050 2.00
57
0.8674 0.863 0.0044 0.0059 2.00
A4 0.0000 0.000 0.0000 0.0050 2.00
0.2919 0.290 0.0019 0.0051 2.00
- 0.0000 0.000 0.0000 0.0050 2.00
0.6430 0.640 0.0030 0.0055 2.00
'
enenslumuRy

FM-TOR-02 ROD 141172021

DQE Services Co. Lid.
DQE Services S0l Ldpro-Wanghin 55, Ladprao-Wanghin R, Ladgran, Ladprao, Bangkok 10230
Phone : +66 ()2 538 2054, Email : dqescrvicesinfo@gmail.com o vt
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Unecertainty Coverage factor
nm.) {Abs) {Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0028 2.00
b 0.5780 0.578 0.0000 0.0031 2.00
1.0484 1.045 0.0034 0.0029 2.00
2.1876 2192 =0.0044 0.0075 2.00
0.0000 0.000 0.0000 0.0028 2.00
A 0.5595 0.560 =0.0005 0.0034 2.00
1.0239 1.023 0.0009 0.0035 2.00
2.1230 2.125 -0.0020 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
165 0.5230 0.521 0.0020 0.0030 2.00
0.9633 0.961 0.0023 0.0029 2.00
1.9753 1977 -0.0017 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2,00
0.5181 0.518 0.0001 0.0031 2.00
i 1.0002 0.998 0.0022 0.0033 2.00
1.9973 1.993 0.0043 0.0084 2,00
0.0000 0.000 0.0000 0.0028 2.00
<4n 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 200
0.0000 0.000 0.0000 0.0028 2,00
e 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 200

TS LIAIUAN

FM-708-02 RO 171172021

DQE Services Co.,Led.
DQE g 32 Soi Ladprao-Wanghin 55, Ladprac-Wanghin Rel., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (012 538 2054, Email : dqescrvicesinfo@gmail.com T
REPORT OF CALIBRATION
Certificate No. : SP25-001 Page 5of5
‘Wavelength Aceuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.} (nm.) k
241.72 241.1 0.62 0.18 2.00
279.45 279.0 045 0.18 200
287.81 287.3 0.51 0.18 2.00
334.06 3338 0.26 0.18 2.00
360.93 360.6 033 018 2.00
418.59 418.2 0.39 0.18 2.00
44594 445.5 0.44 0.18 2.00
453.66 4534 0.26 018 2.00
460.02 450.8 0.22 0.18 2.00
536.59 536.6 -0.01 .18 200
637.98 637.7 0.28 018 200
431.38 431.1 0.28 018 2.00
472.50 4723 0.20 0ig 2.00
51347 513.4 0.07 0.18% 2.00
52888 5289 -0.02 0.18 2.00
573.17 3733 -0.13 018 2,00
585.35 585.1 0.25 0.20 2,00
68440 6845 -0.10 018 2.00
T40.72 741.0 -0.28 0.20 2,00
748.55 T48.8 -0.25 018 2,00
807.03 BOT3 027 018 2,00
879.28 879.6 -0.32 0.18 2.00

Remark : - UUC = Unit Under Calinration
= NiA = Naot Avalabile

- The resubt expanded uncertainty of U is stated ns the standard uncertainty

matiplied by e coverage factor &,

which for & moremal distributis o' 5%

- End of Certificate - wnaqs‘h]ﬂ’)ﬂﬂﬂ

FM-TOE-02 ROL 171122021



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Iac-mu

CORPORATE SERVICES 3: EQ CAL AND TESTING
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKDK 10250 el e
TEL.0-2717-3000-29 FAX.0-2719-9484 CALEIRATION 0008
Certificate of Calibration CertNo.: 24CH1284/1

Page.: 10f3

This Certificate was issued to replace to the Certificate No. 24CH1284

Equipment : pH Meter

Manufacturer : Horiba

Model : LAQUA-PH210

Serial No. : HA4G0060

ID No. : UAE.EFM.202/2564(EFM.pH.10/64)

Condition As-Received: Used Item

Received Date : 11 October 2024

Calibration Date : 15 October 2024

Reference : 2410-0455WSC-1

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

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

Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 £ 15) %
Calibration Procedure : In - house method :

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

certified reference material (CRM)

- CP-CHB8 by comparison with temperature standard

Calibrated by : Walalak Sirithean
Sa
i

Approved Signatory

Approved by :

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

Issue Date : 1 November 2024

The U inties are for a confid probability of approxi 95%

This certificate may not ba reproduced other than in full, except with the priar written
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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
(mVv) #) k
pH Electrode 4.008 4.01 186.0 0.0079 2.00
S/N.: QIAG0067 6.999 7.00 10.1 0.0084 2.00
6.999 7.00 10.0 0.0084 2.00
9.997 10.01 -163.2 0.0092 2.00
Function : Temperature Measurement
(*) Without adjustment
This If was with Temp Probe;
- Model : 9652-10D
- Serial No. : Q9AG0067
Dimension of probe
- Length : 107 mm.
- Diameter : 15 mm.
- Immersion Depth : 85 mm.
Calibration Standard uuc* o Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (£°C) k
20.0 20.002 20.0 -0.002 0.13 2.00
25.0 24.999 25.0 0.001 0.13 2.00
45.0 45.001 44.9 -0.101 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

1. Reference Standard Instrument

Instrument

1)Document Process Calibrator

2)Ref. Standard Thermometer
- This Certification is traceable to SI Throught Technology Promotion Association (Thailand - Japan)

2. Certified

‘The

Cert.No.: 24CH1284/1
Page.: 20f3

Serial No. 1D No. Cert. No. Due Date
54030049 130RC116  24E2759 25 Aug 2025
4982054 110RC044 241757 14 July 2025

Buffer Solution
pH 4.008
pH 6.999
pH 9.997

results are traceable to S| through Hach Lenge GmbH Ltd.,

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

Manufacturer
CPA chem
Hach Lenge GmbH
CPA chem

Lot No. Exp. date

1034203 27 Sep 2026
C03145 28 Feb 2026
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 Cali at pH (4,7)(7,10)
Nominal | Standard N Uncertainty of Coverage
Actual Reading
Unit Under Value | Voltage Measurement factor
Calibration Input
(tmV) k
pH mv mvV pH
pH Meter 4.00 177.48 1771 4.01 0.058 2.00
SIN.: HA4G0060 7.00 0.00 0.0 7.00 0.058 2.00
7.00 0.00 0.0 7.00 0.058 2.00
10.00 -177.48 -177.1 10.01 0.058 2.00
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