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NAC

JIRANATEE ASSOCIATES CO.LLTD.

Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025

liranatee Associates Co.,Ltd. CALIBRATION 0367

63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai,
Bangkok 10600 (Thailand)

Tel: +6608680812

Mobile: +66863999453

E-mail: jnac-calibration@jiranatee.com

Web site: www.jiranatee.com

Flow measurement laboratory
Calibration services department.

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. : COF-016-68

MEASUREMENT ITEM : Top Load Orifice

MANUFACTURER : TISCH

MODEL/TYPE : TE-5025A

SERIAL NUMBER : 710725

ID NUMBER H

CONDITION AS-RECEIVED : Used item

CUSTOMER : Pacific Laboratory Co., Ltd.
14/5358 Moo14, T.Bang Bua Thong, A.Bang Bua Thong,
Nonthaburi 11110, Thailand.

RECEIVED DATE : 02 May 2025

MEASUREMENT DATE : 13 May 2025

ISSUE DATE : 13 May 2025

ENVIRONMENTAL CONDITIONS:
Ambient condition in the laboratory are as follow:

Temperature 1230230 °C
Relative Humidity :55.0+15.0 %RH
Atmospheric Pressure 11010+ 10 hPa

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

: 24 hours at ambient conditions.

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

TABULATION OF RESULTS:
The table on next page give the measured values.

NAC

JIRANATEE ASSOCIATES CO., LTD.
L

Calibrated by:

[J Mr. Sorawit Thachalad
] Miss dittraporn Lertsomphol

Approved signatory:

Page 1 of 2 Pages

Calibration procedure:

The Orifice gas flow device was calibrated against
Standard Rotary Displacement Meter (Roots
Meter) Model G65/IMC/W2-dp. The WI-CL-004
was used as a calibration guideline.

Traceability:

This certificate provides a traceability of the
measurement to recognized the national
standards; and to realization of the international
system of units (S1) through the NIMT (National
Metrology Institute of Thailand) via Certificate
number: MW-0016-25.

Uncertainty of Measurement:

The reported uncertainty of measurement is based
on the standard uncertainty multiplied by a
coverage factor k=2, Which for a normal
distribution corresponds to a coverage probability
of approximately 95%. The standard uncertainty
has been determined in accordance with the GUM
‘Evaluation of measurement data - Guide to the
expression of uncertainty in measurement’

: The average values during measurement are 23.3 °C and 53.1 %RH.

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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JIRANATEE ASSOCIATES CO.,L'TD.

Continuation of Certificate of Calibration Number COF-016-68

MEASUREMENT RESULTS:

Page 2 of 2 Pages

The Orifice gas flow device was calibrated by direct comparison method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used as a
medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.

Table 1: The results of Q Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c °c mmHg inH,0 o /min

1 0.706 753.337 23.01 22.02 50.559 1.718 1.309 0.659
2 0.999 753.260 23.23 22.54 63.590 3.318 1.819 0.914
3 1.119 753.236 2325 22.52 43.489 4.417 2.098 1.054
4 1.168 753.147 23.32 22.75 32.399 4.968 2.225 1.116
5 1.411 753.149 23.33 22.84 29.194 7.361 2.708 1.354

Slope (m): 2.01373

Intercept (b): -0.02108

Correlation coefficient (r): 0.99983

Uncertainty (k=2): 0.015  m’/min

Table 2: The results of @ actual calibration data

Flow rate Pressure Temperature Temperature Ap_meter BDp_Orifice Standard Flow [Q,]
Plate [Pa] [Ta] [Tm] Y
m*/min mmHg °c °c mmHg inH,0 m*/min

1 0.706 753.337 23.01 22.02 50.559 1.718 0.822 0.661
2 0.999 753.260 23.23 22.54 63.590 3.318 1.143 0.917
3 1.119 753.236 23.25 22.52 43.489 4417 1.318 1.057
4 1.168 753.147 23.32 22.75 32.399 4.968 1.398 1.120
5 1411 753.149 23.33 22.84 29.194 7.361 1.702 1.358

Slope (m): 1.26127

Intercept (b): -0.01323

Correlation coefficient (r): 0.99983

Uncertainty (k = 2): 0.015 m*/min

***End of Certificate of Calibration®**

"~ NAC

JIRANATEE ASSOCIATES CO.,LTD.
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Calibratech Co.,Ltd. NSC-TISI-TiS17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-200468-1 Page : 1o0f2

Submitted by : Pacific Laboratory Co.,Ltd.
14/5358 Moo 14, T.Bang Bua Thong, A.Bang Bua Thong, Nonthaburi 11110 Thailand

Equipment : Electronic Balance
Manufacturer : SHIMADZU Model : AP225WD
Serial No. : D316301828 ID No. : LAB-BL-003
Capacity : 220000 mg
Resolution : 0.01mg/102000mg, 0.1mg/220000mg

Environment : On site calibration was carried out at the Laboratory, Pacific Laboratory Co.,Ltd.
Ambient Temperature : (273t027.4) °C
Relative Humidity : (53.6t0 53.7) %
Air Pressure  : 1003.0 mbar

Date of Received : 21 July 2025

Date of Calibration : 21 July 2025

Date of Issue : 25 July 2025

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This cerlification is traceable to the International System of Units

Standard Weights

ID No. Cert. No. Due Date Traceability
E261-E2624 02242009 07 Nov 2025 National Institute of Metrology (Thailand), (NIMT)

Approved by : Eﬁ

( Satja Samgkhan )

Supervisor

The Uncertainties are for a confidence probability of approximately 95%

ISyl
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This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.,Ltd.

AL-F0031-03
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 68-200468-1

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Page : 2 of 2

Nominal Value Correction Uncertainty
(mg) (mg) * (mg)

1 0.01 0.012

10 0.00 0.012

50 0.01 0.012

100 0.01 0.014

1000 0.00 0.026

2000 0.01 0.034
5000 0.00 0.043
20000 0.00 0.071
50000 0.01 0.11
100000 0.00 0.20
150000 0.0 0.38
200000 0.0 0.38

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2.06 ,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50000 mg
A B C D
0.01 0.01 0.02 0.02

Repeatability Load test : 200000

Stdev. H 0.053

(AL-F0031-03
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ENVIR SERVICE CO..LTD

ENVIR SERVICE CO., LTD.

42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Cadalibrated Date:
Instruments Information
Analyzer Type :

Model :

Calibrator Unit

Analyzer Perfformance Test

25 November 2025

SO2 Analyzer Manufacturer :

45C Serial Number :

Thermo Environmental

45CTL-60026-328

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature_ 255 °C  Humidity:__ 51  %RH
Calibration Report
Lero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 394.8 -1.3
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400 400'(3!
E{i . Jeo”" 3948
o 300 e
= o’
i} P —ap=.
S 200 L «=- Before
o PPt ae -=8-- After
o) PPt ad
5 100 g
g .O“""
< 0 gy
0 400
Reference (PPM)
- £ o : ™
Calibrate By : ./)076%6) 9 L{n!}/<$3 2091L) Approve by : %%Q'/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ENVIR SERVICE CO.LTD.

ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibrated Date:
Instruments Information
Analyzer Type :

Model:

Calibrator Unit

Analyzer Performance Test

25 November 2025

SO2 Analyzer

100E

Manufacturer :
Serial Number :

Standard Gas Co

Teledyne

372

ncentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature__25.5 °C  Humidity:__51 %RH
Calibration Report
Lero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPB) (PPB) (PPB) (PPB) (PPB) ?
Before 0.0 0.1 0.1 400.0 394.4 -1.4
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400 400'?.
2 oe®” 3944
e o® s
o 300 o=
£ ot
i} o’ SRpRp——
8 200 . +=-Before
& . -=8=- After
& 100 et
2 0 _.-="
< 0w
0 400
Reference (PPM)
- £ o ‘ r
Calibrate By : /)076%6) fl)L{?’LJI/(SQ 2091L) Approve by : %%Q'/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL




7 ENVIR SERVICE CO., LTD.
SEQVICE 42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230

uB o Sulad wodia Sia Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

ENVIR SERVICE CO. LTD.

Analyzer Performance Test

Calibrated Date: 03 November 2025

Instruments Information

Analyzer Type : NO-NO2-NOx Analyzer Manufacturer : Thermo Environmental
Model: 42C Serial Number : 42C-78440-389

Calibrator Unit Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM

Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM

ZERO AIR Genearator : API MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027

Expire Date: 29 Oct. 2027

Environment : Temperature__ 255 °C  Humidity:_ 51  %RH

Calibration Report (Before Adjust)

Lero Span
Status Reference Reading Drift Reference Reading Drifi%
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 393.3 -1.7
NOXx 0.0 0.0 0.0 400.0 394.5 -1.4
Calibration Report (After Adjust)
Lero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) °
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
— 400
& Jee="" 3933
> 300 SUDL
S 200 - s ==¢=-Before
x PPt ae ==& =- After
CT) 'n"
S 100 —
g OO "—"
< 0wy
0 400
Reference (PPM)

- _‘f
Calibrate By : !)ﬂ%d) q?Zm!mSJ 2“0?"1—9 Approve by : 0‘6%@“/

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL




uSon bul aas
ENVIR SERVICE C

@ 9ne
O, LTD.

ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Cadlibrator Unit

Calibrated Date:

Instruments Information
Analyzer Type :
Model:

Analyzer Performance Test

24 November 2025

NO-NO2-NOx Analyzer

42C

Manvufacturer :

Serial Number :

Thermo Environmental

42CTL-75947-381

Standard Gas Concentration

Dilutor Model : Dasibi Model 5008 Nitric Oxide (NO) 55.47 PPM
Serial Number : 705 Sulphur Dioxide (SO2) 55.11 PPM
ZERO AIR Genearator : APl MODEL 701 Carbon Monoxide (CO) 4,535 PPM
Serial Number : 1924 Cylinder number EB0129027
Expire Date: 29 Oct. 2027
Environment : Temperature_ 255 °C  Humidity:_ 51  %RH
Calibration Report (Before Adjust)
Zero Span
Status Reference Reading Drift Reference Reading Drifte
(PPB) (PPB) (PPB) (PPB) (PPB) ?
NO 0.0 0.1 0.1 400.0 394.7 -1.3
NOXx 0.0 0.0 0.0 400.0 394.4 -1.4
Calibration Report (After Adjust)
Lero Span
Status Reference Reading Drift Reference Reading Drift
(PPB) (PPB) (PPB) (PPB) )
NO 0.0 0.1 0.1 400.0 400.0 0.0
NOXx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
400.0
— 400
o .—".394 7
=3 o=”
o 300 Sen®
£ .’
©° Pl ——l e
S 200 See? +=- Before
o L= -=8=- After
o} PPLae
S 100 S L
2 00 _.-="
< 0 ._’6]
0 400
Reference (PPM)
- o ) )
Calibrate By : HW&%&) '1)1{7'7!1/(5-‘7 2091L) Approve by : (ﬂs%Q—/

MR. KITTISAK JANSANGWATTANA

MR. PASAGORN SAMOL
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ﬁe‘edlSS www.neediss.com E-mail : info@neediss.com

CO Analyzer Verification Test Report

Page:1/2
Validation Report No.: API-6809002
Validation Date: 1-Sep-25
PM [ Onsite
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 300T S/N: 98
Calibration System
_ Caligrator Unit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.30 PPM
S/N: 792 NO Conc 45.30 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.05 PPM
S/N: 644 CO Conc 4528 PPM
Exgire Date: OCT 23,2027 EB0170003
Environment: Temperature_ 259 °C Humidity:_ 60 _%RH
Validation Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) ’
~ Before 00 -0.91 -0.9 450 46.1 12 |
After 0.0 _ 0.21 02 450 45.1 0.1

Single Point Validation Chart

50 -

“ e BefOrE

» After

Reading (PPM)

Reference (PPM)

Usznelel 01/08/2568 FN-SVM-05-10 Rev.00



USEN UAE YNwane Suamgﬁuﬁ NA

536 9.UTNUAT LUIIUINUA LWAUIGNA NTLnN 10160 Tny : 02-802-3980-2

needlss www.neediss.com E-mail : info@neediss.com
, Page:2/2
Validation Report No.:  API-6809002
Validation Date: 1-Sep-25
PM  [] Onsite
Detail Range Unit Before After Note
Date 1-Sep-25
Time 11:00 ' N
Range 0.1-1000 PPM N ISPM 50 50
Stability (0.1-2PPB ) ppb 0.73 ' 1.11
Cb Measure 2500 - 4800 MV. mv 2913_3 2923 5
CO Reference 2500 - 4800 MV. mv 24443 2421 .4
MR Ratio 1.24/-05 118 1.21
Sample Pressure 26 - 30 in-Hg-A in-Hg-A 291 29
é;mple Flow 720 - BSOCc/mm cc/min 890 886 I
Sample Temp 44 - 52 deg.C deg.C 50.3 504 ]
Bench Temp 47 - 49 deg.C deg.C 48 48 o
Wheel Temp 66 - 70 deg.C deg.C> 68.3 68.4 S
Box Temp . 27 - 50 deg.C deg.C 352 35.1
PHT drive - 250 - 4750 mv. mv 33234 3353.6
Slope 0.800 - 1.200 . S
offset oosw-02 | 0.088 0.088
Gas Test Response
Zero Gas 0 PPM 09 0.2
Span Gas 45 PPM 46.1 45.1 + 5% of Range
Vi F !
Validation By : C’;/ ( [7 J% / Approve By : %
Supachai Anankijyingyong
Date: 1-Sep-25 Date: 1-Sep-25
Usznaly 01/08/2568 FN-SVM-05-10 Rev.00
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neediss

www.neediss.com E-mail : info@neediss.com

CO Analyzer Verification Test Report

Page:1/2
Validation Report No.: API-6809001
Validation Date: 1-Sep-25
PM [J onsite
Instruments Information
Analyzer Type: CO Analyzer Manufacturer API
Model: 300E S/N: 449
Calibration System
_ Caliliator ynit Standard Gas
Dilutor Model ESA MGC101 NOx Conc 45.30 PPM
S/N: 792 NO Conc 45.30 PPM
ZERO AIR Genearator ZAG7001 S02 Conc 45.05 PPM
S/N: 644 CO Conc 4528 PPM
Expire Date: OCT 23,2027 EB0170003

Environment: Temperature_ 259 °C Humidity:__ 60 %RH
Validation Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM)
Before 0.0 1.14 1.1 45.0 432 21 ]
After 0.0 0.21 02 45.0 441 -1.0
Single Point Validation Chart
s
o e BefOre
o
g) B
“B; === After
]
(4 .
|
45
Reference (PPM)
dseneld 01/08/2568 FN-SVM-05-10 Rev.00
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536 4.UNUAT LUIIUIILA LUAUIIUA NT0NHT 10160 Tny : 02-802-3980-2

www.neediss.com E-mail : info@neediss.com
Page:2/2
Validation Report No.: API-6809001
Validation Date: 1-Sep-25
PM [ Onsite
Detail Range Unit Before After Note

Date 1-Sep-25
Tlme 11:00 | -
Range - 0.1-1000 PPM PPM | 50 - éo
Stablllty B . (0.1-2PPB ) ppb 0.73 1.11
co Me;;re 2500 - 4800 MV. Y 2913.3 2923 5
CO Reference 2500 4800 MV. mV 24443 2421.4
MR Ratio 12 +-05 118 1.21
Sample Pressure 26 - 30 in:Hg—A in-Hg-A 29 1 _2é
Sarﬁple Flow 720 - 880 cc/min cc/min 890 886 o
Sample Temb - : 44 - 52 deg.C degC 50.3 50.4
Bench Temp 47 - 49 deg.C deg.C 48 48 N
Wheel Temp 66 - 70 deg.C deg.C 68.3 68.4 -
Box Temp 27 - 50 deg.C deg.C 35.2 « 35.1 -
PHT drive 250 - 4750 mv. v | 5323. 4 3553_6 .
Slope 0.800 - 1.200 1.05; 7 1112,
Offset 0.05 +/- 0.2 0.088 0.088
Gas Test Response
Zero Gas 0 PPM 1.1 02
Span Gas 45 PPM 432 44.1 5% Range

&

Validation By : f/ / ﬁ% / Approve By : /%
Supachai Anankijyingyong
Date: 1-Sep-25 Date: 1-Sep-25
= | Lo
© Neesiss
Neodiss Supply instrument o itd
Usenelal 01/08/2568 FN-SVM-05-10 Rev.00
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HRANATEY

ASSOCEATES CO LT

TEST REPORT

CUSTOMER NAME

: Pacific Laboratory Co,, Ltd.

EQRIPMENT NAME

: THC Analyzer

MANUFACTURER : HORIBA MODEL : APHA-370 |SERIAL NO : 3TEBP31U
STANDARD GAS CONCENTRATION (PPM) (CH4) :  506.1 PPM CYLINDER NO + CC734373
CYLINDER PRESSURE (pslg) : 1,600 PSI CERTIFIED DATE 1 12/05/2020
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL ACTUAL CH4| ERROR CH4 |oErroR cH4| ACTUAL THC|ERROR THC|%ERROR THC
ZERO 0.00 0.00 0.00 - 0.00 0.00 -
1 10.00 10.09 0.09 0.90 10.01 0.01 0.10
2 20.00 20.04 0.04 0.20 20.09 0.09 0.45
3 30.00 30.65 0.66 2.20 30.07 0.07 0.23
4 40.00 39.99 -0.01 -0.02 40.00 0.00 0.00
AVERAGE (%) 0.82 0.20
PPM
50
—&—IDEAL
40
—@— ACTUAL CH4
30
A ACTUAL THC
20
Linear (ACTUAL
0 THO)
0 I T T T T PPM
0.00 10.00 20.00 30.00 40.00 50.00
i
.l (

CALIBRATED BY :

......................................

CHECKED BY :

NA

| JIRANATEE ASSOCIATERAPELID,

v’iaami%’agamaé\'wmﬁmﬁmﬁu EvthReusnnIvEInsee , Tns 02-868-0812 # 15,16 , E-Mail : Engineer@jiranatee.com
W8T 63/14-15,67/35-36 DUUWYSIN®Y 7,7/1 Wuasiavinsy waunananlve) njanwa 10600 s 02-8680812-13 Insans 02-868-1889
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NAC

TEST REPORT
CUSTOMER NAME : Pacific Laboratory Co., Ltd.
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL : APHA-370 |SERIAL NO : 3TEBP31U
STANDARD GAS CONCENTRATION (PPM) (Propane) 200 PPM CYLINDER NO : D621701
CYLINDER PRESSURE (pslg) : 1,900 PSI CERTIFIED DATE . 27/06/2018
CERTIFIED BY : Linde EXPIRED DATE 2 27/06/2026
TEST RESULTS
TEST RESULTS
POINT NO
IDEAL  |AcTuAL NMHC| ERROR NMHC|%ERROR NMHC | ACTUAL THC|ERROR THC| %ERROR THC
ZERO 0.00 0.00 0.00 - 0.01 0.01 -
al 10.00 10.09 0.09 0.90 10.00 0.00 0.00
2 20.00 20.10 0.10 0.50 20.20 0.20 1.00
3 30.00 30.20 0.20 0.67 30.10 0.10 0.33
4 40.00 40.02 0.02 0.05 40.03 0.03 0.08
AVERAGE (%) 0.53 0.35
PPM
50
—&—DEAL
a0
/ —B— ACTUAL NAHC
30
/ A ACTUAL THC
20
Linear (ACTUAL
THO
10
0 T ; T 7 PPM
0.00 10.00 20.00 30.00 40.00 50.00
i
a J
&
CALIBRATED BY :... %ﬁwé’f
% " \E §£/’ <« NAC 4
CHECKED BY Zusnssswsvmenssvswsssovsvsassana JIRANATEE ASSOCIATES DDA L

fasmsdoyanisiumaiaiiudu - \§mihidheudnisndanise , Tng 02-868-0812 # 15,16 , E-Mail : Engineer@jiranatee.com

W@l 63/14-15,67/35-36 auuwasNa 7,7/1 wuedavimsy LWwAUNNBNTEG NTIMW 10600 Tns 02-8680812-13 Tnsans 02-868-1889

FO-EN-206 R01/22-10-14
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CHECK LIST

CUSTOMER NAME : Pacific Laboratory Co., Ltd.

EQUIPMENT NAME  : THC Analyzer

MANUFACTURER : HORIBA ]MODEL : APHA-370 SERIAL NO. : 3TEBP31U

TEST VALUES

NO. | THC Analyzer ( APHA - 370 ) UNIT BEFORE AFTER
1 |Signal (CH4 ) mv 41.20 25.20
2 |Signal (THC) mv 52.80 30.70
2 |Betector Temp °C, Standard Value : Ambient temp+(5°Cto15°C) 36.70 42.90

Pressure kPa , Standard Value : (Ambient/1013x100-20)+4kPa 81.20 80.90
4 |Ambient kPa current atmospheric pressure 101.10 100.70
& lewire °C , Standard Value : 390 °C to 430 °C 271.10 419.70
kPa , Normal value : 8 kPa to 25 kPa 9.60 9.60

6 |NMHC °C , Standard Value : 230 °C to 260 °C 117.90 234.70
7 |IDC24V V , Standard Value : 24 V £+ 0.5V 23.90 23.90
8 |DC5V V , Standard Value : 5V £ 05V 5.00 5.00
9 |Bypass (Optional) L/min, Normal value : 0.9 /min + 0.3 L/min - .
10 |Over Flow (Optional) L/min, Standard Value : 0.8 L/min or More - -
11 |CH4 Samping Reading PPM 3.55 2.28
12 |[NMHC Samping Reading PPM 0.39 0.3%9
13 |THC Samping Reading PPM 3.99 2,67
14 |Zero Gas CH4/THC PPM 0.01/-0.02 0.00/0.00
15 |Span Gas PPM 39.82/36.12| 39.99/40.00
G |GasH2 .../ ... 20 PSI 20 20

Remark : Reference EX-EN-017-56 , Ambient HC Monitor APHA-370 Operetion Manual Page #81

Remark : ( Ambeint temperature = 5°C to 40°C)

<
BINITVINTIINY

- Service Maintenance.

sreazdean1sANIUNG

- 41 Calibration Zero/Span , Multipoint
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CALIBRATED BY : DATE :

o J
P 19
ow

Ve, :chvng: NAC

CHECKED BY : ([ JIRANATEE ASSOCIATES CO., LID.

DATE :

Y I3 a a a % v oo o @, ¥ P I
gasmsdeyamedumaiiaiands : Wwhidieuinsmdinsee | Ins 02-868-0812 # 15-16 , E-Mail : Engineer@jiranatee.com
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° ° © ° W,
Professional Calibration & Services Co., Ltd. U7, AﬁAB

50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi, m

Pathumthani 12130 Thailand e L

Tel : (+66)2150-6641 (Autoline) % ///R\\\\? e
Email : info@p-cal.com www.p-cal.com il oo

AC-2590

Certificate of Calibration

Certificate Number : EL40431/25 Page 1 of 3
Control Number : PCAL153035

Customer Control 3 =

Description : Sound Calibrator
Manufacturer : SOUNDTEK

Model : 8T-120

Serial Number 1 211203764

Customer : Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Date of Receipt : 16-Jul-25

Date of Calibration 1 16-Jul-25

Calibration Location . Electrical Laboratory
Environment : Temperature 23°Ct 2°C

: Relative Humidity 50 % * 20 %
Calibration Method : Calibration Procedure Number CP-EL35
Calibration Results : See data attached
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By Authorized Signature
23-Jul-25

(M}V{rzong Junphong) Issued Date

Ms. Janjira Intapat




Professional Calibration & Services Co., Lid. ~\U,

50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi,
Pathumthani 12130 Thailand

Tel: (+66)2150-6641 (Autoline)

Email : info@p-cal.com www.p-cal.com

Equipment Standards Used

ANSI Nationa! Accredalion Board
ACCREDITED
RS
CALIBRATION AND
DIMENSIONAL MEASUREMENT
AC-2590

Description

Serial No. Traceability to

Certificate No. | Cal. Due Dat

) Sound Level Meter

030606101 ANAB : AC-2590 EL11791/25

11-Mar-26

Sound Calibrator

125626778 NSC : Calibration 0037 EEL.BP. 99/0168

23-Jan-26

Condition as received : Normal

Definitions :-

* ANAB - The ANSI National Accreditation Board
* NSC - National Standardization Council of Thailand




. . P " \W \l]ll By ,
Professional Calibration & Services Co., Ltd.  «XU77
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi, m _ .

Pathumthani 12130 Thailand T3 ACCREDITED
Tel: (+66)2150-6641 (Autoline) NN e —
Email : info@p-cal.com  www.p-cal.com Dl CALIBRATION ANE

DIMENSIONAL MEASUREMENT
AC-2590

ssure Level Accuracy

Nominal Value Measured Value Uncertainty ()
94 dB 94.01 dB -0.01 dB 0.18 dB
114 dB 114.08 dB -0.08 dB 0.17 dB

...End...
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Professional Calibration & Services Co., Ltd. 8/ AﬁAB
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi, -

SR e
Pathumthani 12130 Thailand = O el fonedtain e
Tel: (+66)2150-6641 (Autoline) ,/////_\\\\\ e R ——
Yrafy W

Email : info@p-cal.com  www.p-cal.com OIMENSIONAL MEASUREHENT

AC-2590

a

o o4
”w/gn\‘

)

Certificate of Calibration

Certificate Number : EL40429/25 Page 1 of 3
Control Number : PCAL193431

Customer Control P s

Description : Sound Level Meter
Manufacturer : Scarler Tech

Model : ST-11D

Serial Number 1 820968

Customer : Pacific Laboratory Co., Ltd.

14/5358 Moo 14, Tambol Bang Bua Thong, Amphoe Bang Bua Thong,
Nonthaburi 11110

Date of Receipt : 16-Jul-25

Date of Calibration : 16-Jul-25

Calibration Location . Electrical Laboratory
Environment : Temperature BCt 2%

: Relative Humidity 50 % * 20 %
Calibration Method : Calibration Procedure Number CP-EL35
Calibration Results : See data attached
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor
k = 2, providing a level of confidence of approximately 95%.

This certificate is issued in accordance with ISO/IEC17025 and the conditions of accreditation
granted by the Accreditation Body which has assessed the measurement capability of the laboratory
and its traceability to recognized national standards and to the units of measurement realized at
the corresponding national standards laboratory.The results relate only to the item calibrated.

This certificate shall not be reproduced other than in full except without the prior written approval

of the Head of Calibration Laboratory of Professional Calibration & Services Co., Ltd.

Calibrated By Authorized Sigpdture
23-Jul-25

Mmgnong Junphong) Issued Date

Ms. Janjira Intapat
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Professional Calibration & Services Co., Lid.
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi,

Pathumthani 12130 Thailand HACWRA ey
Tel : (+66)2150-6641 (Autoline) AN e
Email : info@p-cal.com  www.p-cal.com Dl LRI AND

AC-2590

¥ Equipment Standards Used g
Description Serial No. Traceability to Certificate No. | Cal. Due Da
| Sound Calibrator 125626778 NSC : Calibration 0037 EEL.BP. 99/0168 23-Jan-26

Condition as received : Normal
Definitions :-

* NSC - National Standardization Council of Thailand

,\
P
P




1 Measurement Accuracy
UUC Setting : A-Weighting, Time Weighting : Slow )

Professional Calibration & Services Co., Ltd.
50/888, 50/889 Moo 2, Rungsit-Nakornnayok Rd., Bungyeetho, Thunyaburi,
Pathumthani 12130 Thailand
Tel: (+66)2150-6641 (Autoline)
Email : info@p-cal.com  www.p-cal.com

',

P

S\
/),

Wty
\\\\ | II//’/

HIRNNS
I,/“,“!"\\\\\

N

7,

AC-2590

UUC Range UUC Parameter Standard Value UUC Reading Uncertainty ()
27 to 140 dB LFp 94 dB 94.1 dB 0.1 dB 0.17 dB
114 dB 114.1 dB 0.1 dB 0.17 dB
27 to 140 dB LSp 94 dB 94.1 dB 0.1 dB 0.17 dB
114 dB 114.1 dB 0.1 dB 0.17 dB
27 to 140 dB Llp 94 dB 94.1 dB 0.1 dB 0.17 dB
114 dB 114.1 dB 0.1 dB 0.17 dB
(UUC Setting : A-Weighting, Time Weighting : Fast )
UUC Range UUC Parameter Standard Value UUC Reading UUC Error Uncertainty ()
27 to 140 dB LFp 94 dB 94.0 dB 0.0 dB 0.17 dB
114 dB 114.1 dB 0.1 dB 0.17 dB
27 to 140 dB LSp 94 dB 93.9 dB -0.1 dB 0.17 dB
114 dB 114.1 dB 0.1 dB 0.17 dB
27 to 140 dB Lip 94 dB 93.9 dB -0.1 dB 0.17 dB
' 114 dB 114.1 dB 0.1 dB 0.17 dB

...End...

'ANST Netionel Accroditation Board
ACCREDITED
N R
CALIBRATION AND
DIMENSIONAL MEASUREMENT
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g Metrology and Calibration Department S,
&) Electrical Maintenance Division .
4 Electricity Generating Authority of Thailand 7/ A o
2 & " NSC-TISI-TIS 17025
o %, & 81Moo 11 Bangkruai - Sainoi Rd., Sainoi, Nonthaburi 11150 Tel. (662) 436-8789 Ext. 6155 CALIBRATION 0318
L P
Certificate of Calibration
Issued by : Vibration Laboratory Certificate No. ¢ 25V0141
Reference No. :  CPCFL01V002
Received Date : 21 November 2025
Calibrated Date : 01 December 2025
Page 1 of 3
Client PACIFIC LABORATORY CO., LTD
Address 14/5358 Moo 14 TAMBOL BANG BUA THONG
AMPHOE BANG BUA THONG NONTHABURI 11110
Equipment Vibration Meter
Manufacture /Brand Instantel
Model 721A2501/721A2901
Serial No./ ID No. UM13203/UM13202

@Q Som ¥V vm/:ﬁfon.f

( Mr. Apichart Palatornpariruk )

Authorized Signatory
2 Decowbay 2025

Issue Date

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council of Thailand

which has assessed the measurement capability of the laboratory and its traceability to recognised national standards and to the units

of measurement realised at the corresponding national standards laboratory. This certificate may not be reproduced other than in

full, except with the prior written

approval of the head of Calibration services department. This reported measurement result

relates only the measurand and applies only at the time of measurement.

FM-02/QP-MCC-09 Rev.6

e-mail : MCC@egat.co.th




s

Metrology and Calibration Department

) nala >
Q

/(7 " Electrical Maintenance Division
o Electricity Generating Authority of Thailand
Continued of Calibration Report Certificate No. 25V0141 Page 2 of 3

Referance Standard Used

W Descrlptlon ‘ ‘ Manufacture/Model T Serial No. Tracwe;t')le‘N;.r * N WI)ru;mlr)iatVer
ﬂ chelemmeter Type 8305 - ’i}ruelm& Kjaer " 1262817 - AV-0018—25 I 20 Aprll -'2627“'#‘
;é;nditiéning AmphﬁerT;/pe 2626 7 Brﬁel & Kjaer ] 1242376 AV-'(')004-25“V T 06 March 202% ‘
Dlgltal Mﬁltimeter /8846A FLUKE ’4330020 ’ 25E0551 | 22 Séptember 2026 ‘

Traceability
This certificate provides traceability of measurement to the International System of Units (SI) through
- National Institute of Metrology (Thailand) (NIMT)
- Metrology and Calibration Department (EGAT)

Environmental Conditions

The calibration was pei‘formed in an environment of (23£2)°C and (50+10)%RH

Measurement Method
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on WI-MCC-E-301.

Uncertainty of Measurement
The measurement uncertainty are labeled on the following pages completed the expaned uncertainty that calculated in
accordance with the method to describe in M3003, using coverage factor k=2, The value of the measured lies within the assigned

ranges the measured lies within the assigned ranges of values to a coverage probability of approximately 95%.

Tabulation of Results

The measurement results, labeled in the following pages give the calibration results and associated measurement

uncertainties.




Ty Metrology and Calibration Department

\‘-‘"m,“'"" ° ° e o o

b Electrical Maintenance Division
4?»,\ ‘\‘\\ '§ 3 ° 0 0 °
i Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate No. 25V0141 Page 3 of 3

Measurement Results

DESCRIPTION STD Applied Value | UUC Reading Uncertainty |
' Frequency () | ( mivs, ) (mms, ) (mm/s, ) (+mm/s,)
160 0 1000 986 014
160 20 2000 19.51 028
160 30 30,00 012 041
160 0 4000 3901 055
160 s0 50.00 49.17 0.69

End Certificate of Calibration
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