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

Certificate of Calibration Cortifgaionp .~ 2321264
Page: 10f2

Equipment : U Tube Manometer
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WiM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.077/2566

Condition As-Received: Used Item

Received Date: 03 April 2024
Calibration Date: 11 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.Ltd.

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

Phrakhanong, Bangkok 10260

Relative Hul

Atmospheric Pressure: 1012 mbar

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration

1.Reference standards instruments
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024
2.This result of calibration was made on requested at the point spedified by customer.
3Scale and conversion factor is 1 kPa = 4.0146293 inHz0
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate i valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-
~National Institute of Metrology (Thailand), NSC-ONSC Accredited No. Calibration 0144

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 17 April 2024 [ 1Phalinee Prabpaipal

[ ]Sura Suwannasti
[V Attapol Panurach

tonaslumuny
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Cert.No.: 24P1251
Page: 2.of 2

Range : 0 inH:0 to 36 inH:0
Function:- Pressure Measurement Scale Interval : 0.1inH:O ( The Second Estimate )

Increasing Pressure

UUC Indication
Applied Pressure  High-portside  Low-port side Ae Eror
0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
4.00 2.00 -2.00 4.00 0.00
6.00 3.00 -3.00 6.00 0.00
8.00 4.00 -4.00 8.00 0.00
10.00 5.00 -5.00 10.00 0.00
12.00 6.00 -6.00 12.00 0.00
14.00 7.05 -7.05 14.10 0.10
16.00 8.05 -8.05 16.10 0.10
18.00 9.05 -9.05 18.10 0.10
20.00 10.05 -10.05 20.10 0.10
22.00 11.05 -11.05 22.10 0.10
24.00 12.05 -12.05 24.10 0.10
26.00 13.05 -13.05 26.10 0.10
28.00 14.05 -14.05 28.10 0.10
30.00 15.05 -15.05 30.10 0.10
32.00 16.05 -16.10 32.15 0.15
34.00 17.05 -17.10 34.15 0.15
35.80 18.00 -18.00 36.00 0.20

The uncertainty of measurement was + 0.11 inH:O
* AP = High-port side - Low-port side
*UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k= 2, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
TEL. 0-2717-3000-24 FAX. 0-2719-9484

/@

RCRRAT RS Cert.No.: 24P1369
§ Page: 20f2
Certificate of Calibration  Certificate No.: 24Pt369
Page: 10f2

Result of calibration:- Without adjusiment Range : 720 mmHg to 780 mmHg
Equipment : Aneroid Barometer Funclion:- Absolute Pressure Measurement Scale Interval : 1 mmHg ( The Fifth Estimate )
B e Barigo This certificate may not be reproduced other than in full, Iriofsesing Préssurs,

exceptwith the prior written approval of the head of Applied Pressure (mmHg) | 718.40 | 720.71 | 74061 | 751.07 | 761.97 | 773.05 | 786.91
Model : - Corporate Services 3: Equipment Calibration and Testing Services. UUC* Indication (mmHg) | 720.0 | 730.0 | 740.0 | 7500 | 7600 | 7700 | 780.0
Serial No.: - Emor (mnmHg) 1.60 0.29 061 -1.07 -1.97 -3.05 -6.91
1D No.: UAE.ANV.013/2547 Decreasing Pressure
lied Pr H .S .S F . 3 .. .

Condition As-Received: Used Item Applie ‘rsséure (mmHg) | 786.91 | 772.99 | 761.71 | 750.69 | 740.13 | 729.35 | 718.44

UUC* Indication (mmHg) | 780.0 | 770.0 | 760.0 | 750.0 | 740.0 | 7300 | 7200
Received Date: 05 April 2024 Error (mmHg) 691 | 299 | 171 | 069 | 013 | 065 [ 1.56
Calibration Date: 22 April 2024

The uncertainty of measurement was * 0.24 mmHg
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.Ltd. * UUC = Unit Under Calibration
Ambient Temperature: (23 £ 2 ) °C The reported uncertainty of measurement was based on a standard uncertainty multiplied

" i by a coverage factor k= 2, providing a level of confidence of approximately 95 %.
Relative Humidity: (50 15) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1007 mbar %

Procedure used:  The calibration was conducted by direct comparison method against Pressure Measuring Instruments
Standard according to calibration procedure CP-P10, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as
a guidelines.

Condition of this result of calibration
1.Reference standards instruments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Barometer DPI142 1422505046 MP-0094-23 03 May 2024
2.This instrument was installed in vertical orientation and center of the dial was used as the reference level.
3.This result of calibration was made on requested at the point specified by customer.
4.Scale and conversion factor is 1 kPa = 7.50062 mmHg
5.This result of calibration instrument was in absolute pressure.
6.This instrument was used clean air as pressure media.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suksan Khankaew Approved Signatory :
Issue Date : 23 April 2024 [ ]Phalinee Prabpaipal

[ 1Sura Suwannasti
[] Attapol Panurach
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES SIG=MRA s

Y
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 N N ’ \
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T semeirsireas @
CamRATION 0308
. . . . Cert. No.: 24H752
Certificate of Calibration = Certificate No.: 2aH752
Page: 10f2 Page.: 2 of 2
Result of Calibration:- Without Adjustment
Equipment : Dial Thermo-Hygrometer Function: Humidity Measurement.
Manufacturer: Barigo This certificate may not be reproduced other than in full,
‘except with the prior written approval of the head of . ]
Model : - Corporate Services 3: Equipment Calibration and Testing Services. Reference: Standard uc Uncertainty
Serial No.t Temperature Humidity Reading Error of Measurement
erial No-: ) c) (%R H.) (%R.H.) (%R.H.) (£%R.H.)
IDNo.: UAE.ANV.004/2548 250 204 P 09 16
Condition As-Received: Used Item 250 60.0 60 00 17
Received Date: 05 April 2024 220 2. 8 20 8
Calibration Date: 10 April 2024 N Without Adjustment
o8 Anl;zh24 - - — Temperature Measurement.
Reference: 2404-0247WSC Submitted by:  United Analyst and Engineering Consultant Co.Ltd.
Ambient Temperature: (25 * 3 ) °C Standard uuc* Uncertainty
Relative Humidity: 50, F'e0)% ok Sy Khum it Road, Temperature ~ Reading Error of Measurement
Bangchak, Phrakhanong, Bangkok 10260 ) ) ) *0)
20,014 205 0486 0r2
Procedure used:  Calibration were conducted using in-house calibration procedure CP-H02 according to comparison 25033 250 0,033 or2
with standard chilled mirror sensor for humidity measurement function and comparison with standard a0Me foo o 072
probe for function into humidity / temperature chamber. D oA P o
Condition of this result of calibration 40013 39.5 0513 072

1 Reference standards instruments : )
UuC* : Unit Under Calibration

Instrument Model Serial No. Certificate No. Due Date The reported uncertainty of measurement was base on standard uncertainty multiplied
1) Chiled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024 by coverage factor k = 2.00, providing confidence level approximately 95%.
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024
2.The certificate is valid only to the item calibrated on date and place of calibration. -00o-

3.This Certification is traceable to the International System of Unit maintained through:-
~Thunder Scientific Corporation, NVLAB Accreditation No. Calibration 200582-0
-Technology Promotion Association (Thailand-Japan), NSC-ONSC Accredited No. Calibration 0008

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

[v] Viporn Tantiyawutti

[ 1Unnopphol Harachai

tonanslaimuny tonasluauRu



MULTI-POINT GAS TEST REPORT

MULTI-POINT GAS TEST REPORT
Test Date : Sep 6,2026 Test Date : Sep 6,2024
H Gas Analyzer (SO2) Model : 430 i H Gas Analyzer (SO2) Model : 430
: _Thermo SCIENTIFIC Serial Number : CM22387065 : _Thermo SCIENTIFIC Serial Number : CM22387066
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 46.77 PPM Model : 1461 Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHa) = PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 Carbon Monoxide (CO) 965.9
Cylinder No. : EB01159156 Cylinder No. : EB01159156
Expiration Date : Nov 06,2026 Expiration Date : Nov 06,2026
Multi-point gas test data Multi-point gas test data
Reference Value (ppb) Analyz(:;bb)lsplay Difference Error | Percent Error [% Error ] Reference Value (ppb) Analyz(:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 .00 Level 1 Zero 0.0 0.0 .00 .00 .00
Level 2 20.00% 100. .60 Level 2 20.00% 100. 100.9 .9
Level 3 40.00% 200. .60 Level 3 40.00% 200. 200.7 .71
Level 4 60.00% 300. . .90 Level 4 60.00% 300. 300.7 .71
Level 5 80.00% 400.! 00. .00 A Level 5 % 400. 400.0 .0 .
Remark : Measuring Range 500.0 ppb Average Difference (¥ Remark : Measuring Range 500.0 ppb Average Difference (%
:Acceptable Limit + 5% :Acceptable Limit + 5%
50 oint Gas Test Chart 450 Multi-Point Gas Test Chartl
— 400 — 400
3 3
s w0 s 0
T a0 T %0
& 20 & 20
S 0 S 0
s 10 s 10
£ 100 T g 100
50 50
4 0
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300 350 400 450
Reference value (ppb) Reference value (ppb)
T
Calculate by Approve by Calculate by Approve by
Page 1 of lenaslumunu Page 1 of tenanstumIuRu
MULTI-POINT GAS TEST REPORT
Test Date :Sep 9,2024
Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Scientific Serial Number : 1180540074
s Gas G . pi Detail
Sulphur Dioxide (S02) 42.89 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 146i
Methane (CHs) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB01159156
Expiration Date : Nov 06,2026
Multi-point gas test data
Analyzer .
Reference Value (ppm; " Difference Error |Percent Error % Error
(ppm) Display (ppm) [ 1
Level 1 Zero 0.0 0.0 0.0 0.0 0.0
Level 2 |20.00% 10.0 10.4 0.4 38 38
Level 3 40.00% 20.0 20.8 0.8 3.8 3.8
Level 4 160.00% 30.0 30.5 0.5 1.6 1.6
Level 5 180.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 1.87
:Acceptable Limit & 5%
Multi-Point Gas Test Chart
50
T
H] 400
—g 0.5
&
5 0.8
B
g 0.4
0
0 50
Reference value (ppm)
Calculate by Approve by
'
1onaslumuRy Page 1 of tenesluaIurx



MULTI-POINT GAS TEST REPORT

Test Date : June 14,2024

Gas Analyzer (CO) Model : APMA-370

: _HORIBA Serial Number : YN43AG7T.
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 42.89 PPM Manufacturer : “Thermo Scientific
Nitric Oxide (NO) 46.77 PPM Model : 1461
Methane (CH4) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 965.9 PPM
Cylinder No. : EB0159156
Expiration Date : Nov 06,2026

Multi-point gas test data

Reference Value (ppm) Analv:::':l)splav Difference Error | Percent Error [% Error ]
Level 1 Zero 0 0 . .0 .0
Level 20.00 . .9 . .3 .3
Level 40.00 .5 .4 4
Level 60.00¢ .7 . .3 3
Level 80.00 . .0 .0 .0 0
emark : Measuring Range 50.0 ppm Average Difference (%) 2.60
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

T

g 400

=

é_ 7

a

5 5

5 9

g

<

0
4 50
Reference value (ppm)
—+— Analyzer Display
Calculate by Approve by
el N8, 2024
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MULTI-POINT GAS TEST REPORT

TestDate  :Sep 19,2024

Equipment : Hydrocarbon Analyzer Model : APHA-370
HORIBA Serial Number : GAL13KSE

s Gas C . Dilutor Detai

Sulphur Dioxide (SO2) - PPM Manufacturer :

Nitric Oxide (NO) = PPM  Model :

Methane (CH4) 39.8 PPM Serial Number :

Carbon Monoxide (CO) - PPM

Cylinder No. : D824432

Expiration Date : Aug 4,2028

MULTI-POINT GAS TEST REPORT

Test Date :Oct 1,2024

Equipment : Hydrocarbon Analyzer Model :

Thermo SCIENTIFIC Serial Number :
s Gas G . pi Detail
Sulphur Dioxide (SOz) - PPM  Manufacturer :
Nitric Oxide (NO) - PPM Model :
Methane (CHa) 39.8 PPM Serial Number :
Carbon Monoxide (CO) - PPM
Cylinder No. : D824432
Expiration Date : Aug 4,2028

enans lnuan

551
1182920025

Multi-point gas test data

Reference Value (ppm) DisA;:aa;y(l:;m) Difference Error |Percent Error| [% Error ]
level 1 |Zero [ 0.00 0.51 0.51 0.51 0.51
Level 2 [80.00% I 40.00 38.88 -1.12 -2.88 2.88
Remark : Measuring Range 50.00 ppm Average Difference (%) 1.70

:Acceptable Limit + 5%

Multi Gas Test Chart

@
8

/eas

o Analyzer Display(ppm)

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

Calculate by Approve by

-

Multi-point gas test data

Reference Value (ppm) Distl‘:;v(z:;m) Difference Error |Percent Error| [% Error ]
Level 1 |Zero | 0.00 0.46 0.46 0.46 0.46
Level 2 180.00% I 40.00 39.54 -0.46 -1.16 1.16
Remark : Measuring Range 50.00 ppm Average Difference (%) 0.81
:Acceptable Limit £ 5%
nt Gas Test Chart

50

B

2 [39.54

20

a5

b

Ed

10

0 54
o Réfrence value (ppm) 20 —+— Analyzer Display 50
Calculate by Approve by

1..96t,..7.2024
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ELECTRICAL AND ELECTRONICS INSTITUTE

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

Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280

Tel: +66 2709 4860 Fax: +66 2324 0917

Certificate No.:
Operation No.:

Equipment:

Manufacturer:

Model/Type:

Serial No.:

ID No.:

Customer:

Address:

Received Date:

Calibrated Date:

Issued Date:

Calibrated by:

CP20240293EA
CP2024070256

Certificate of Calibration

Sound Level Meter

Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
T2 (Meter), 375802 (Microphone), PRMLXT2B (Preamplifier)

0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)

UAE.EFM.036/2564

United Analyst and Engineering Consultant Co.,Ltd.

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

25 July 2024
6 - 7 August 2024
7 August 2024

Ms. Juntaporn Kunhakom

Approved by:

( Mr. Sittichai Swaksuriyawong )
Group Manager

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

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

providing a level of confidence of approximately 95%. This certificate may ot be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Indlustrial Develagment,
s (O RIPrIUA

F-CAL-004 Ed.1
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240293EA

Calibration Report
Equipment: Sound Level Meter
Manufacturer: Larson Davis (Meter), PCB (Microphone), PCB (Preamplifier)
Model/Type: LxT2 (Meter), 375B02 (Microphone), PRMLXT2B (Preamplifier)
Serial No.: 0005399 (Meter), 11789 (Microphone), 056125 (Preamplifier)
ID No.: UAE.EFM.036/2564
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%

Pressure: (101.3 + 1.5) kPa
Method of Calibration :-

IEC 61672-3:2013.

Condition of this result of calibration

1. Reference standards instrument :-

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

Tl

 Temperature Transmitter prusol 13950483 (CD20240142EA 12 June 2025
6)[Pressure humidity and CL1-P240030 11 April 2025

[ Temperature Transmitter Prusol 13950484 (CD20240143EA 12 June 2025

. (CB20240035EB 13 February 2025
MY:!
7)|Performance Audio Analyzer U89038 56510003 CK20230072EA 13 September 2026
2. This result of calibration was found accurate as shown on date and place of calibration only.

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

Result of Calibration:-

Function : 1. Indication at the calibration check frequency

Reference Measured value Deviation

Acceptance limits

Acoustic Signal (dB) (dB)

(dB) (dB)

enesluaunn
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: CP20240293EA
Calibration Report
Function : 2. Self-generated Noise
2.1 Microphone Installed
Measured value
(dB)
30.6

2.2 Microphone replaced by the electrical input signal device

Frequency Measured value
Weighting (dB)
A-weighting 295
C-weighting 289
Z-weighting 34.4

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

Deviation from various Frequency Weighting Response Curve

Certificate No.: CP20240293EA
Calibration Report
5.2 Time weighting at 1 kHz

Time Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)

Fast 94.0 0.0 +0.1

Slow 94.0 0.0 +0.1

LAeq 94.0 0.0 +0.1

Function : 6. Long-Term Stability
Long-term stability over 30 minutes, with steady 1 kHz signal at reference level.

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits
(Hz) (dB) (dB) (dB) (dB)
125 0.1 0.0 0.1 +1.5
1000 -0.1 0.1 -0.1 +1.0
8000 1.9 1.9 1.9 +5.0

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

Deviation from various Frequency Weighting Response Curve

Time Period to Reference Record SPL at Deviated value Acceptance limits
Apply Signal SPL Conclusion of Time

(min) (dB) Period (dB) (dB) (dB)

30 94.0 94.0 0.0 +0.3

Function : 7. Level Linearity on the reference level range
7.1 Level Linearity on the reference level range, Upper
Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)

94.0 94.0 0.0 +1.1

99.0 99.0 0.0 +1.1

104.0 104.0 0.0 +1.1

109.0 109.0 0.0 +1.1

114.0 114.0 0.0 +1.1

119.0 119.0 0.0 +1.1

124.0 124.0 0.0 +1.1

129.0 129.0 0.0 +1.1

134.0 134.1 0.1 +1.1

139.0 139.1 0.1 +1.1

140.0 140.1 0.1 +1.1

141.0 141.1 0.1 +1.1

Frequency C-Weighting A-Weighting Z-Weighting Acceptance limits

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

63 -0.1 0.0 0.0 +2.0

125 0.0 0.0 0.1 +1.5

250 -0.1 0.0 0.0 +1.5

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

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

Frequency Measured value Deviated value Acceptance limits
Weighting (dB) (dB) (dB)
Cweighting 940 0.0 0.2
Aweighting 94.0 0.0 0.2
Z-weighting 94.0 0.0 +0.2

enanslumaugu
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

tenansluaIugu

Page 4 of 6 F-CAL-005 Ed.1

ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.: (CP20240293EA
Calibration Report
7.2 Level Linearity on the reference level range, Lower

Certificate No.: CP20240293EA
Calibration Report
Function : 11. High-Level Stability
High-level stability over 5 minutes, with steady 1 kHz signal, 1 dB below upper boundary.

Time Period to Record SPL at
Apply Signal Conclusion of Time
(min) (dB) Period (dB) (dB) (dB)

Reference SPL Deviated value Acceptance limits

5 139.0 139.0 0.0 +0.3

Uncertainty of measurement

Anticipated Measured value Deviated value Acceptance limits

Value (dB) (dB) (dB) (dB)
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.1
44.0 44.1 0.1 +1.1
43.0 43.2 0.2 +1.1
42.0 42.2 0.2 +1.1
41.0 41.3 0.3 +1.1
40.0 40.4 0.4 +1.1

Function : 8. Tone burst response

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

Time Tone burst Measured Deviated Acceptance limits
Weighting duration, Tb (ms) value (dB) value (dB) (dB)
200 1359 -0.1 +1.0
Fast 2 118.8 -0.2
0.25 109.6 -0.4
Slow 200 129.5 -0.1
2 109.9 -0.1
200 130.0 0.0
LAE 2 110.0 0.0
0.25 100.8 -0.2

Function : 9. Peak C sound level

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

- - End of Report - -

Number of cycles Anticipated Measured value Deviated value Acceptance limits
in test signal Value (dB) (dB) (dB) (dB)
Complete 1354 1347 07 30
cycle
Positive
4.4 4. -0.. +2.
half cycle 131 134.1 0.3 +2.0
Negative
half cycle 1344 134.1 0.3 +2.0
Function : 10. Overload indication
po Measured value (d8) - Deviated value Acceptance limits
Positive Negative
one-half cycle one-half cycle (dB) (dB)
143.6 143.5 -0.1 +5,5
1nETINMUAN
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Cert.No.: 25CH217

Equipment : Turbidity Meter
Manufacturer : Eutech
Model : CyberScan WLTB1000
Serial No. : 201802206
ID. No. : TB 02/50
Condition As-Received: Used ltem
Received Date : 17 February 2025
Calibration Date : 18 February 2025
Reference : 2502-0500WN-1
Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road.,

Jompol, Chatuchak, Bangkok 10900
Ambient Temperature : (25 £ 2.5) °C
Relative Humidity : (50 + 20) %
Calibration Procedure : In - house method : CP-CH11

Direct measurement by

using Formazin standard solution
Calibrated by : Walalak Sirithean
Approved by :

Approved Signatory
() Chakrit Waewwanjua
() Ponpan Paipim
(/) Saithip Meangmai
Issue Date : 21 February 2025
CertNo.:
Page. :

Decision Rule : The decision rule is prescribed by customer (Error + Uncertainty < Spedification)
Statement of conformity are reported as :
o Pass - the measured value included the is below the limit.
o Fail - the measured value included the is above the limit.

.. 3
T
U%E 1
Nominal
Lower i I T
1 3 I
Statement of Pass Fail Fail Fail

U=95% expanded measurement uncertainty

Tolerance Limit (Specification Limit) provided by customer

Page.: 1 of 3

25CH217
3of3

Tolerance Limit (TL) (Specification Limit) : specified upper or lower bound of permissible values of property.

Acceptance Limit (AL) : specified upper or lower bound of permissible measured quantity values.

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

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

-o0o-

Cert.No. : 25CH217
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instruments :
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 24H1372 12 July 2025
2) Electronic Balance 14233821 110RC001 24MM131 04 July 2025

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

2. Standard Material : The Formazin suspension has been prepared gravimetric from

Material Manufacturer Lot No.
1) Hexamethylenetetramine HIMEDIA 0000493947
2) Hydrazinium Sulfate HIMEDIA 0000522014

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

Calibration result
Performing three - Formazin suspension standard curve by using 0,10,1000 NTU
Turbidity Meter Serial Number : 201802206

Assay
99.65%
99.40%

Standard uuc* L inty of C ge [T
Formazine suspension | Reading | Error Measurement Factor Limit
(NTU) (NTU) | (NTU) (£NTU) k (£NTU)
20 19.4 -0.6 0.38 2.00 20 Pass
40 39.9 -0.1 0.40 2.00 2.0 Pass
100 98.9 -1.1 0.70 2.00 20 Pass
400 391 -9 15 2.05 20.0 Pass

Remark - UUC* = Unit Under Calibration
- NTU = Nephelometric Turbidity Units




>

PerkintEime

For the Better

WO0-03012875/2025

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

025

CL : S.P.S.C Service Co,Ltd Date Tested: January 6, 2025
R ion Recertification
7 Soi in 24 Period 6 Months
Paholyothin Road Recertification Due: July 6, 2025
Jompol C Bangkok 10900 Date Last Certified: July 4, 2024
User Name: K.Phenpha Vij Visit 10F 2
Phone: 083-9269252 PerkinElmer Phone: 02-719-6420 ext 204
Email: PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED
(MODEL SERIAL NUMBER SOFTWARE
PinAAcle 900T PTCS14111103 Wiblab V5.1
IAS 900
'TEST STANDARD USED PART NUMBER EXPIRATION DATE
Copper N9300183 APR 30 2025
GFAAS Mixed standard N9300244 FEB 28 2025
IMG0-042 N101-3000
[MG2-045 N101-3002

SERIAL NUMBER  PTCS14111103

1. INSTRUMENT CHECKS
A. The Mirror and Lenses Condition

DATE TESTED January 6, 2025

B. Grating Condition

C. Replace or Clean Dust Filter
D. Cleaning the Contact Cylinders
E. Cleaning the Furnace Windows
F. Cleaning the Bumer Head

G. Cleaning the Nebulizer

H. Cleaning the Drain System
AUTOSAMPLE CHECK
A. Sampling and Arm

[

B. Sampling & Rinse Pump

C. Sample Position & Clean
COOLING SYSTEM CHECKS

A. Clean and Change Distill water

[

B. Themosensor
|4. FIAS CHECKS
A. Pump and 5 Port Valve

B. Chemifold and Tubing
C. Power Supply

D. Flow meter and Gas system

Page 10f6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

) WO0-03012875/2025

Perkinktlr
7

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

Page 2 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

WO0-03012875/2025

SERIAL NUMBER  PTCS$14111103 DATE TESTED January 6, 2025

PARAMETER SPECIFICATION ACTUAL VAULE

7. Flame Interlock Shutdown

Shutdown correct? u
8. Flame Sensitivity with Copper (324.75 nm)
(5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and Stainless stell nebulizer)

SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
A. Flame Mode Tests
1. Detector-Linearity with Barium (553.55 nm)
Neutral Density Filter 0.2 0.2042 Abs. + 5% 0.2029 Abs.
Neutral Density Filter 1.0 0.9798 Abs. + 5% 1.0137 Abs.
2. Baseline Noise at 1 Abs with Barium (553.55 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD <0.010 Abs. 0.0016 Abs.
3. AA Baseline with Copper (Cu 324.75 nm)
(at an integration time of 0.5 seconds
and 99 replicates)
SD < 0.001 Abs. 0.0002 Abs.
4. D, Background Compensation (Copper 324.75 nm)
with Neutral Density Filter 1.0 Absorbance < 0.010 Abs 0.0020 Abs.
5. AA-BG Baseline Noise with Copper (324.75 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0002 Abs.
6. AA-BG Baseline Noise with Arsenic (193.70 nm)
(at an integration time of 2.0 seconds
and 99 replicates)
SD < 0.005 Abs. 0.0007 Abs.
Page 3 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

Sensitivity > 0.250 Abs 03115 Abs
(2 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner and High sensitivity nebulizer)
Sensitivity > 0.250 Abs NA Abs.
Page 4 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

PinAAcle 900T
SERIAL NUMBER  PTCS14111103 DATE TESTED January 6, 2025
PARAMETER SPECIFICATION ACTUAL VAULE
B. THGA Tests
1. Furnace Gas Flows
Internal Flow 250 * 25 mL/min 250 mL/min
External Flow 100 £ 10 mL/min 100 mL/min

2. Chromium Baseline Noise (357.87 nm)
(mesure 5 furnace dry firings without any sample)
Baseline < 0.005 Int.Abs 0.0012
sD < 0.005 Int.Abs 0.0002 Int.Abs.
3. Chromium Characteristic Mass(m,) and Precition (357.87 nm)
(measure 5 fumace firing using 20 ul
sample injections of 10 ug/L Cr standard)
mO0 Results < 7.0 pg/0.0044A-s 5.4 pg/0.0044A-s
Precision < 2.0% 1.15 %
4. Copper Characteristic Mass(mg) and Zeeman Ratio (324.75 nm)
(measure 5 furnace firing using 20 ul
sample injections of 25 ug/L Cu standard)
mO Results < 16.5 pg/0.0044A-s 14.4 pg/0.0044A-s
Zeeman Ratio 0.52 + 0.04 0.542

MAINTENANCE REPORT AND CALIBRATION CERTIFICATE
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
PinAAcle 900T

Page 5 0of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office

SERIAL NUMBER  PTCS$14111103 DATE TESTED January 6, 2025

Remarks :
- Neutral Density Filter refer to data sheet

- Zeeman Ratio = Atomic Signal(peak area)

Atomic Signal(peak area)+Backgroung Signal(peak area)

=0.1635/0.1635+0.1378

0.542

This is to certify that the above tests have been perfomed and the configuration tested

meets

|:| does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standrd terms and condition of sale,
including warranty terms.

Service Departmey PérkinElmer Ltd.
= 3
WK WIULAIN

( Wiphan Promlumda )

Customer Service Engineer:

Service Engineer

Page 6 of 6

PerkinElmer Scientific (Thailand) Co., Ltd.
290 Soi Soonvijai 4, Bangkapi, Huay Kwang, Bangkok 10310 Head Office
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. : 17780278
Soft version : Ver 2.0.7
ROM version : Ver 2.0.1
Date : 09 July 2024
PM by

( PraditM. )

Approved by

( Kitichai S. )

Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386
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Inspection result

ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS OK
1.2 Cooling PASS oK
13 Leak PASS OK
1.4 Optical system PASS oK
1.5 Drift PASS oK
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 0.9999 oK
(r)= 0.9990
3. Repeatability(AREA)
3.1 No Pretreatment 100ppb, n=3 99.60 ppb
101.84 ppb
101.22 ppb
5% 1.15% OK
4. Blank Below 1.0 (AREA) 0.1002 oK
'
enaslumunu
Title : Preventive Maintenance RA-4500 sn:17780278
Date : 2024-07-09
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib
11 oo
5=5 00800000E 02
12 r=09999
10
E 8
‘7 6
8
< 4
2
0
1234567809101
STD[ngl
STD
No. STD SVOL | cvoL | bvoL STD AREA MEAS Dev Note
[ppb] | [mL] | [ml] | [mL]  [ng] [ON] [ng] (%]
1 1.100.000 0.000 5000 5000 0.000 0.0846 0.0265 -
2 | 100.000 0.025 5000 5.000 2500 3.3464 25298 12
3 | 100.000 0.050 5.000 5.000 5.000 6.4170 4.8863 23
4 | 100.000 0075 5.000 5.000 7.500 9.8647 7.5322 04
5 | 100.000 0.100 5.000 5.000 _ 10.000 131132 100253 03
005
004
0.03
@
2002
001
00T
1 2 3 4 5
P
SVOL | CvOL | bvOL AREA MEAS CONC
No. | NAME Not
° imU) | [mt) | [mi) | (ON] | Ing) /L] e
1 | 100ppb 0050 5000 5000 65389 4.9798 99.60
2 | 100ppb 0.050 5.000 5.000 6.6848 5.0918 101.84
3 1 100ppb. 0050 5000 5000  6.6446 5.0610 101.22
tatistics
No. NAME TRY AV D Qv
lug/L] [ug/L] 1%]
1_1100ppb 3 100.887 1.15660 1.15
- .
enaslumuny

Counter

Lana'ﬁ'lzimuqu

Self Check

Heat check: PASS” ( 26. SdegC[OS 00] -> 30.3degC[02:29])
Sensor check:PASS!! ( 53- 43)

Leak check: PASS" (. 19L/mm)

Sig/Ref check:PASS!! (Sig:4. 00V, 2V)
Drift check:PASS!! ( 0.0000061 - —0 0000179 =

0.0000240)
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Title

: Preventive Maintenance RA-4500 sn:17780278

Date :2024-07-09
Name : Coax Group
Memo : Blank
Sp
SvOL | CvOL | bvoL AREA MEAS CONC
No. | NAME mU | (i | [ml | ON] | [ng] | [ugh] Note
1_ Blank DI 0.1002 0.0385
1
. .
enanslueunu
.
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Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

() Chakrit Waewwanjua

() Ponpan Paipim
(V) Saithip Meangmai

Issue Date :

Cert.No.: 25CH262
Page.: 10f3

pH Meter

Horiba

LAQUA-PH210

HA1L0035
UAE.EFM.011/2565(EFM.pH.01/65)
Used Item

25 February 2025

26 to 28 February 2025
2502-0783WSC-2

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

(25 + 25) °C
(50 + 15) %

In - house method

- CP-CHS5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with temperature standard

Warakorn Lerngagtrakul

Approved Signatory

28 February 2025



Cert.No.. 25CH262
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Cert.No..  25CH262

Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No. Due Date
1)Document Process Calibrator 54030049 130RC116  24E2759 25 Aug 2025
2)Ref. Standard Thermometer 4982054 110RC044 241757 14 July 2025

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

N

. Certified Reference Materials :The measurement 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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.007 CPA chem 1066665 18 Jan 2027
pH 6.999 Hach Lenge GmbH C03220 29 Oct 2026
pH 10.010 CPA chem 1066669 18 Jan 2026

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

Calibration Results
Function : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7)(7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value | Voltage Actual Reading Measurement factor
Calibration Input
(xmV) k
pH mv mV pH
pH Meter 4.00 177.48 177.5 4.01 0.058 2.00
S/N.: HA1L0035 7.00 0.00 0.1 7.02 0.058 2.00
7.00 0.00 0.1 7.02 0.058 2.00
10.00 -177.48 -177.4 10.01 0.329 4.53

Unit Under Standard pH Actual pH | Actual mV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement| factor
(mV) () k
pH Electrode 4.007 4.01 178.3 0.0085 2.05
&l 6.999 7.00 2.3 0.0092 2.00
6.999 7.00 24 0.0092 2.00
10.010 10.01 -172.2 0.0092 2.00
Function :
(*) Without adjustment
This was with Te Probe;
- Model : -
- Serial No. : -
Dimension of probe
- Length : 110 mm.
- Diameter : 16 mm.
- Immersion Depth : 80 mm.
Calibration Standard uuc* Y Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°Cc) k
15.0 15.003 15.0 -0.003 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
45.0 45.002 45.0 -0.002 0.13 2.00

Remark - UUC* = Unit Under Calibration

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

-o0o-
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