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List of Instruments Certification for Air & Noise Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Jiranatee Associates Co., Ltd. CL-003-65 26 Jul 22 25 Jul 24 -
Calibrator Particulate Matter < 10 um (PM,) 3383
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pm (PM,,) _ (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 pym (PM,,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H756 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 pym (PM,,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM08130002
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM19050148
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
CM19050149
8 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
9 |Carbon Monoxide Analyzer Carbon Monoxide Horiba APMA-370 UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
YRLHTB7G
10 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 08122023 8 Dec 23 7 Dec 24 -
48C-65506-348
11 [Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
CM08140004
12 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -

2016PSIG




Accredited calibration laboratory
ISO/IEC 17025:2017
NSC-TISI-TIS 17025
CALIBRATION 0367

NAC,

Jiranatee Associates Co., Ltd
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai Flow measurement laboratory
Bangkok 10600(Thaland) Calibration services department.
Tel: 46608680812

Mobile: +66853999453

E-mai: jnac-callbration@jiranatee.com

Website: www ranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. + CL-003-65 Page 10f 2 Pages

MEASUREMENT ITEM +Top Load Orifice Calibration procedure:

MANUFACTURER : Tisch Environmental, Inc. The Orifice gas flow device was calibrated against

MODEL/TYPE TE-5025A Standard Rotary Displacement Meter (Roots.

SERIAL NUMBER 13383 Meter) Model Gé5/IMC/W2-dp. The Wi-CL-004

|D NUMBER - UAEEFM.063/2560 was used as a calibration guideline.

CONDITION AS-RECEIVED : Used item Traceability:

CUSTOMER + United Analyst and Engineering Consultant Co.,Ltd. This certficate provides o tr¥Bbilty of The
81,50l Udomsuk 41, Sukhumuit Road, Bangchak, Phrakhanong, e gsyrement to recognized the national
Baigkok-10260) standards; and to realization of the international

system of units (SI) through the VSL (National

RECEIVED DATE +15 Jul 2022 Metrology Institute of Netherlands) via Certificate

MEASUREMENT DATE 125ul 2022 number: G2211901

ISSUE DATE :26Jul 2022

Uncertainty of Measurement:

The reported uncertainty of measurement is based

on the standard uncertainty multiplied by @
coverage factor k=2, Which for a normal
distribution corresponds to  coverage probability

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

Temperature y g ;:gf i'oo ;RH of approximately 95%. The standard uncertainty
Relative Humidity 155015 a has been determined in accordance with the GUM
Atmospheric Pressure :1010£10 hpa

“Evaluation of measurement
data - Guide to the expression of uncertainty in
measurement’

CALIBRATION CONDITION:

Preconditioning 24 hours at ambient conditions.
Measurement Condition The average values during measurement are 24.8 *C and 55.1 %RH.
TABULATION OF RESULTS:

The table on next page give the measured values.

'] JIRANATE ASSOC
& Mi ———

Calibrated by: Approved signatory:

o]

Calibration Department Manager

TES CO.,LTD, |

Continuation of Certificate of Calibration Number CL-003-65 Page 2 of 2 Pages

MEASUREMENT RESULTS:

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 @ Standard calibration data

Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow [05]
Plate [Pa [Ta] [Tm] ¥
m*/min mmHg, e *c mmHg inH,0 m?/min

1 0697 754.265 24.640 23.960 55399 1699 1299 0643
2 1.000 754.236 24.950 24.350 62172 3.444 1.849 0913
3 1118 754323 24.730 24210 41.925 4582 2.133 1.051
a 1.169 754.212 24.640 24.160 31.045 5.150 2262 1.116
5 1416 754.175 24.480 24.210 30.117 7.629 2.754 1.353

Slope (m) 2.04804

Intercept (b): -0.01939

Correlation coefficient (r): 0.99982

Uncertainty (k=2): 0011 m*/min

Table 2: The results of @ actual calibration data

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR Eﬂﬂﬁ”ﬂhﬂmﬂﬂﬂ’

IN WRITING FROM THE LABORATORY

Flow rate Pressure | Temperature | Temperature | Ap meter | Ap_Orifice Standard Flow [Qo]
Plate [pa) [Ta] [Tm] v
m*/min mmHg T fic mmHg inH,0 m*/min

T 0697 754.265 24.640 23.960 55.399 1699 0819 0.647
2 1.000 754.236 24950 24350 62172 3.444 1.167 0919
3 1118 754.323 24.730 24.210 41.925 4.582 1.345 1.058
4 1.169 754.212 24.640 24.160 31.045 5.150 1426 1123
5 1416 754175 24.480 24.210 30117 7.629 1735 1361

Slope (m): 1.28277

Intercept (b): -0.01223

Correlation coefficient (v): 0.99982

Uncertainty (k = 2): 0012 m’/min

*+**End of Certificate of Calibration***

] )
NAC
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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 Certifigats'No. ;7 24R1250,

Page: 1of 2
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-W/M Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.076/2566

Condition As-Received: Used Iltem

Received Date: 03 April 2024
Calibration Date: 10 April 2024
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

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

Phrakhanong, Bangkok 10260

Relative Humidity: (50 +15) %
Atmospheric Pressure: 1007 mbar
Procedure used: The calibration was by direct 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 specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained through:-

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

calibrated by : <N Approved Signatory :
Issue Date : 17 April 2024

v

tanms‘laimuqu

Cert.No.: 24P1250
Page: 20f 2

Resutt of Without
Function:- Pressure Measurement

Range: 0 inH:0 to 36 inH0
Scale Interval : 0.1 inHzO ( The Second Estimate )

Increasing Pressure

UUC Indlcation

Applled Pressure High-port side Low-port side Q Error
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 5.05 -4.95 10.00 0.00
12.00 6.05 -5.95 12.00 0.00
14.00 7.05 -6.95 14.00 0.00
16.00 8.10 -7.95 16.05 0.05
18.00 9.10 -8.95 18.05 0.05
20.00 10.10 -9.95 20.05 0.05
22.00 11.10 -10.95 22.05 0.05
24.00 12.10 -11.95 24.05 0.05
26.00 13.15 -12.95 26.10 0.10
28.00 14.15 -13.95 28.10 0.10
30.00 15.20 -14.95 30.15 0.15
32.00 16.20 -15.95 32.15 0.15
34.00 17.20 -16.95 34.15 0.15
35.50 18.00 -17.70 35.70 0.20

The uncertainty of measurement was + 0.11 inHz:0O
* 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 & = 2, providing a level of confidence of approximately 95 %.

-000-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) s\V// 3

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES MA

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

N
A

NSC-TISI-TIS17025
CALIBRATION 0008

Certificate No. : 24P1367
Page: 10of 2

Certificate of Calibration

Equipment : Aneroid Barometer
Manufacturer: Earige This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.152/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2) °C

(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1007 mbar
Procedure used: The cali ion was by direct 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 :

Serial No.
1422505046

Due Date
03 May 2024

Instrument Model
1) Standard Barometer DPI142

Certificate No.
MP-0094-23

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.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

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

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

-National Institute of Metrology Thailand (NIMT)

—— |

Issue Date : 23 April 2024

Approved Signatory :

tana'ls‘l:imqu

WV,
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S %
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77\

TEL. 0-2717-3000-24 FAX. 0-2719-9484 NSC-TISITIS17025

‘CALIBRATION 0008

Certificate No. : 24H756
Page: 10of2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : ] Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.131/2550

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C

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

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

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

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the 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 :
Issue Date :

Approved Signatory :
18 April 2024 [1

[v]
[1]

tﬂﬂﬂ"li‘hjﬂ‘mml

Result of calibrati Without
Funotion:- Absolute Pressure Measurement
Increasing Pressure

Range : 960 hPa to 1030 hPa
Scale Interval : 1 hPa ( The Fifth Estimate )

GertNo.: 24P1367
Page: 20f 2

Applied Pressure (hPa) 957.13 [ 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35] 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

D ing Pressure

Applied Pressure (hPa) 1032.61 | 1021.84 | 1010.88 ] 1000.82 | 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was + 0.25 hPa
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-00c-
Result of Calibrati Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Error
c) (%RH.) (%R.H.) (%R.H.)
25.0 40.1 44 3.9
25.0 60.0 61 1.0
25.0 80.0 76 -4.0
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc*
Temperature Reading Error
C) (°C) (°C)
20.007 205 0.493
25.032 25.0 -0.032
29.997 30.0 0.003
35.010 345 -0.510
40.019 395 -0.519

UUC* : Unit Under Calibration

enaslupaumy

Cert. No.: 24H756
Page.: 2 of 2

Uncertainty

of Measurement

(%R H.)
16
17
18

Uncertainty

of Measurement

#°C)
0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

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

-00o-
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INAS

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

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

Consucanr coumn res Tel. 0 2763 2828 Fax 0 2763 2800 www, com E-mail: com e o nes Tel. 02763 2828  Fax 0 2763 2800 www. com E-mail: com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (NOz2) Model : 42i Equipment : Gas Analyzer (NOz2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM08130002 Manufacturer :  Thermo Scientific Serial Number : CM19050148
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 21,2024 Expiration Date : Jun 21,2024

Multi-point gas test data

Reference Value (ppb) Analyi:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 1013 1.30 1.28 1.28
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.59
:Acceptable Limit + 5%
450 t Gas Test Chart

— 400 »”

3

g 350

g 300

& 250

2 20

o

g

£ 100 ot

50
0 /
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Page 1 of 1 oNaI lﬁJﬁ‘J‘UQ&I

INAS

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.

.com E-mail: ¢ com

Test Date

MULTI-POINT GAS TEST REPORT

: Nov 1,2023

Multi-point gas test data

Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.9 0.90 0.45 0.45
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.45
:Acceptable Limit + 5%
450 int Gas Test Chart

= 400 46
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g 30

T 300

g 250

= 200

R

g

£ 100

50
0 45
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
“hy
Page 1 of 1 onans lum'uqu

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS

6141 Easton Road

adville, PA 18949
m

Grade of Product: EPA PROTOCOL STANDARD

B Customer: AIR LIQUIDE (THAILAND)
Equipment : Gas Analyzer (NOz2) Model : 42i LTD
Manufacturer :  Thermo Scientific Serial Number : CM19050149 Part Number: EO5NIS1E15A0014 Reference Number:  160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
Standard Gas Concentration Dilutor Detail PGVP Number. A12023 Valve Outlet 660
. Faw— Gas Code: CO,C02,NO,NOX,S02,BALN Certification Date Jul 06, 2023
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Expiration Date: Jul 06, 2031
Nitric Oxide (NO) 45.94 PPM Model : 146i =~ —
biity Protocol for Assay and
Methane (CHa) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 -
Expiration Date : Jun 21,2024 ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
—— Concentration  Concentration Method Uncertainty Dates
Mult;pointigasitestdata NOX 100.0 PPM 100.4 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
‘Analyzer Display | NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +1-0.9% NIST Traceable 06/27/2023, 07/06/2023
Reference Value (ppb) (ppb) Difference Error | Percent Error [ [% Error ] SULFUR DIOXIDE 100.0 PPM 100.0 PPM 61 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
CARBON MONOXIDE ~ 200.0 PPM 199.2 PPM G1 +-0.3% NIST Traceable 0
level L lzero — 0.0 06 0.60 0.60 0.60 CARBON DIOXIDE 8.000 % 7.982% Gt +1-1.2% NIST Traceable
Level 2 [20.00% 100.0 100.8 0.80 079 0.79 NITROMEN Hidaome:
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 [60.00% 300.0 300.7 0.70 0.23 0.23 CALIBRATION STANDARDS
Level 5 [80.00% 400.0 400.0 0.00 0.00 0.00 Type Lot ID Cylinder No Concentration Uncertainty  Expiration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40 GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +- 0.4% Jan 04, 2031
:Acceptable Limit + 5% PRM €2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
GMIS 2023042525 C€C754381 98.52 PPM NITRIC OXIDE/NITROGEN +1-0.4% Apr 25, 2031
Multi-Point Gas Test Chart PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +1-1.5% Feb 17, 2023
450 GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
~ 400 40 NTRM  160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Nov 01, 2027
2 a0 co 230601 CC745902 249.47 PPM CARBON MONOXIDEINITROGEN ~ +-0.3% Dec 09, 2028
T 300 NTRM 13060602 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +1-0.6% May 14, 2025
S 0 The SRM, NTRM, PRM, or RGM noted above is only in reference fo the GMIS used in the assay and not part of the analysis.
a
g o ANALYTICAL EQUIPMENT
5 Instrument/Make/Model Analytical Principle Last Multipoint Calibration
< 0 Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
%0 SIEMENS ULTRAMATSE N1-C8-180 NDIR Jun 14, 2023
0 =5 Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 % 100 150 200 250 300 350 400 450 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Reference value (ppb) Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
WLy NeY.Ly.2023.
Page 1 of 1
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, it Road, Bangkok 10260

D ANALYST AND ENGNEERNG

Consuirmnr coumy Lures Tel. 02763 2828 Fax 0 2763 2800 www. com E-mail: com

ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, it Road, Bangkok 10260

D ANALYST AND ENGNEERNG

Consuirmnr coumy Lures Tel. 02763 2828 Fax 0 2763 2800 www.

com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model :

H HORIBA Serial Number :

APMA-370
YRLHTB7G

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::'r":l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.6 0.6 0.6
Level 2 20.00% 10.0 10.7 0.7 6.5 6.5
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.6 0.6 2.0 2.0
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.68
:Acceptable Limit + 5%
Mull it Gas Test Chart
50

H

£ 400

=

3_ 6

2 9

)

=] 7

<

0
0 50
Reference value (ppm)

Page 1 of 1
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ME United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, it Road, Bangkok 10260

UNITED ANALYST AND ENGINEERING

consuLTanT company Livmeo  T€l. 0 2763 2828 Fax 0 2763 2800 www.

com E-mail: com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer: Thermo Scientific Serial Number : CM08140004

MULTI-POINT GAS TEST REPORT

Test Date : Dec 8,2023

Equipment : Gas Analyzer (CO) Model : 48C
Manufacturer: _Thermo Environmental Instruments  Serial Number : 48C-65506-348

Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262
Expiration Date : Jun 20,2024
Multi-point gas test data
Reference Value (ppm) Analy::'r":l)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8
Level 2 20.00% 10.0 10.6 0.6 57 5.7
Level 3 40.00% 20.0 20.9 0.9 4.3 4.3
Level 4 60.00% 30.0 30.7 0.7 2.3 2.3
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.61
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
50

H

£ 400
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0 4oz
0 50
Reference value (ppm)
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Specialty

y: SA LLC
6141 Easton Road
adville, PA 18949
m

Airgas

an Air Liquide company

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer: AIR LIQUIDE (THAILAND)

LD
Part Number: EO5NIS1E15A0014 Reference Number:  160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
PGVP Number A12023 Valve Outlet 660
Gas Code: CO,C02,NO,NOX,S02,BALN Certification Date Jul 06, 2023

Standard Gas Concentration Dilutor Detail Expiration Date: Jul 06, 2031
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific rformed in accordance with “EPA Traceability Protocol for Assay and ot
Nitric Oxide (NO) 45.94 PPM  Model : 146i i e
Methane (CHa) - PPM  Serial Number: 1180540071 | herwise noted, Thesresuls Eile caly oo
Carbon Monoxide (CO) 984.8 PPM T STTT TS
Cylinder No. : EB0143262 AIA\A“ “CAI; RE. Sf LTS .
. . Component Requested Actua rotoco Total Relative ssay
Expiration Date : Jun 20,2024 Concentration  Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.4 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Multi-point gas test data NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
SULFUR DIOXIDE 100.0 PPM 100.0 PPM 61 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
Analyzer Display | CARBON MONOXIDE ~ 200.0 PPM 199.2 PPM G1 +1-0.3% NIST Traceable 06/26/2023
Reference Valt m Difference Error o ot Lpeticl ool i3 4
eference Value (ppm) (ppm) erence Error | Percent Error | [% Error ] CARBON DIOXIDE 8.000 % 7.982% Gt +1-1.2% NIST Traceable 06/27/2023
Level 1 Zero 0.0 0.8 .8 0. 0. NITROGEN Balance
9
Loel 2 2000% 23 7 2 % > CALIBRATION STANDARDS
v .00% . . . . . " . -
Type Lot ID Cylinder No Concentration Uncertainty  Expiration Date
Level 4 16000% 300 307 -7 2. 23 ”)r(:s 104202308 yCC754364 98.36 PPM NITRIC OXIDE/NITROGEN +-0.4% Jan 04, 2031
> Gl 1 5 3 5 - 0.4% E
Level 5__80.00% 400 400 00 00 0.0 PRM €2219101 APE1514048  100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.79 GMIS 2023042525 CC754381 98.52 PPM NITRIC OXIDE/NITROGEN +-0.4% Apr 25, 2031
*Acceptable Limit + 5% PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +-1.5% Feb 17, 2023
GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
Mull t Gas Test Chart NTRM 160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +/-0.8% Nov 01, 2027
50 co 230601 CC745902 249.47 PPM CARBON MONOXIDEINITROGEN ~ +-0.3% Dec 09, 2028
= NTRM 13060602 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +1-0.6% May 14, 2025
g 40.0 The SRM, NTRM, PRM, or RGM noted above is only in reference fo the GMIS used in the assay and not part of the analysis.
>
= -~
s i ANALYTICAL EQUIPMENT
a 0 Instrument/Make/Model Analytical Principle Last Multipoint Calibration
3 Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
2 -7 SIEMENS ULTRAMATGE N1-C8-180 NDIR Jun 14, 2023
< 0 ko8 Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 50 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
Reference value (ppm)
—+— Analyzer Di

Page 1 of 1
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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Andersen Instruments, Inc. G25A Jiranatee Associates Co., Ltd. CO-005-66 12 Jun 23 11 Jun 25 -
Calibrator Particulate Matter < 10 um (PM,,) 11MX
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 24P1250 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,) . (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24P1367 22 Apr 24 21 Apr 25 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 24H750 10 Apr 24 9 Apr 25 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387039
6 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Scientific 42i UAE Consultant Co.,Ltd. 07112023 7 Nov 23 6 Nov 24 -
CM22387040
7 |Nitrogen Dioxide Analyzer Nitrogen Dioxide Thermo Environmental a2C UAE Consultant Co.,Ltd. 01112023 1 Nov 23 31 Oct 24 -
Instrument 42C-67174-356
8 |Standard Gases (Mixture) Nitrogen Dioxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
9 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48C UAE Consultant Co.,Ltd. 18122023 18 Dec 23 17 Dec 24 -
48C-71185-368
10 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200636467
11 |Carbon Monoxide Analyzer Carbon Monoxide Thermo 48i UAE Consultant Co.,Ltd. 13112023 13 Nov 23 12 Nov 24 -
1200906880
12 |Standard Gases (Mixture) Carbon Monoxide Airgas EB0162121 Airgas an Air Liquide company EO5NI91E15A0014 6 Jun 23 6 Jun 31 -
2016PSIG
13 |Sound Level Calibrator Calibrate Sound Level Meter Larson Davis CAL150 Innovative Instrument 24-ACT-086 25 Jun 24 24 Jun 25 -
(Acoustic Calibrator) 6171 Co.,Ltd.
14 |Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamaxe Lagos Larson Davis LxT2 Innovative Instrument 24-SL.M-235 10 Jul 24 9 Jul 25 -
0005346 Co.,Ltd.




List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration Calibration
Ambient
15 |Sound Level Meter Laeq 1 hourss Laeq 24 hrsr Lamaxe Lagos Larson Davis LxT2 Innovative Instrument 24-SLM-237 10 Jul 24 9 Jul 25 -
0005393 Co.,Ltd.
16 |Sound Level Meter Leq 1 hourss Laeq 24 hrsr Lamaxe Lagos Larson Davis LxT2 Innovative Instrument 24-SLM-214 2 Jul 24 1Jul 25 -
0005398 Co.,Ltd.
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NAC Accredited calibration laboratory % //_;\\\ &
RANATE SOCIATES CO. > ISO/IEC 17025:2017 Dol W I AS IATES CO
AsC TR s NSC—TISI - TIS 17025
Jiranatee Associates Co.,Ltd CALBRATION0367. CAL|BRAT|ON 0367
63/14-15, 67/35-36
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flowmeasurement labaratary. Continuation of Certificate of Calibration Number CO-005-66 Page 2 of 2 Pages
Bangkok 10600(Thailand) Calibration services department.

Tel: +6608680812

Mobille: +66863999453

E-mail: jnac-calibration@jiranatee.com
Web site: www iranatee.com

CERTIFICATE OF CALIBRATION MERSUIENENT RESULTS:

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

artificate o, 5605 Page 1 0f 2 Pages medium in the system. The standard conditions are 25°C (298.15 K) and 760 mmHg for standard temperature and standard pressure respectively.
MEASUREMENT ITEM Top Lot e Calibration procedure: Table 1: The results of @ Standard calibration data
MANUFACTURER : Andersen Instruments The Orifice gas flow device was callbrated against Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow [0s]
MODEL/TYPE G25A Standard Rotary Displacement Meter (Roots Plate [Pal Tl [Tm] %
SERIAL NUMBER 11X Meter) Model G65/IMC/W2-dp. The WI-CL-004 . Mg e c — 1nH:0 i
1D NUMBER : UAEANV.008/2543 was used o5 colly NG alde Mg 1 0.705 754535 24.09 2349 51470 1745 1318 0.656
CONDITION AS-RECEIVED Used item Traceability: 2 0.998 754.592 24.01 23.68 55.777 3.453 1.855 0.922
CUSTOMER Unite‘d Analyst and Engineering Consultant Co.Ltd. This certificate provides a traceability of The 3 1124 754.473 23.93 23.53 37.502 4.619 2.145 1.066
81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, measurement to recognized the national 4 1172 754, 1335 23.39 23.00 27.960 5.187 2275 1 1Z§
Bangkok 10260 standards; and to realization of the international 5 1.418 754.502 23.52 23.02 28.014 7.616 2756 1.365
system of units (SI) through the VSL (National
RECEIVED DATE 02 Jun 2023 Metrology Institute of Netherlands) via Certificate Slope (m): 2.02897
MEASUREMENT DATE :12 Jun 2023 number: 62211501 Intercept (5): -0.01391
ISSUE DATE :12 Jun 2023
Uneertainty of Measurement: Correlation coefficient (r): 0.99986
The reported uncertainty of measurement is based Ginceriiby SEE i
ENVIRONMENTACONDITONS: on the standard uncertainty multiplied by o
Ambient condition in the laboratory are as follow: poverage factar k=3, Which foranormal
P distribution corresponds to a coverage probability
Temperature :23.0£3.0 3 -
Reloh e e G i of approximately 95%. The standard uncertainty
e e 010210 s has been determined in accordance with the GUM Table 2: The results of @ actual calibration data
\tmospheric Pressure 8 + & ‘Evaluation of measurement
data - Guide to the expression of uncertainty in Flow rate Pressure | Temperature | Temperature | Ap_meter | Ap_Orifice Standard Flow [0g]
measurement’ Plate . (Pa] ] | ) y
CALIBRATION CONDITION: m’/min mmHg (o C mmHg inH,0 m*/min
Preconditioning : 24 hours at ambient conditions. 1 0.705 754.535 24.09 23.49 51.470 1.745 0.829 0.658
Measurement Condition : The average values during measurement are 24.0 “C and 56.4%RH 2 0.998 754,592 2401 2368 55.777 3.453 1.166 0.925
3 1.124 754.473 23.93 23.53 37.502 4.619 1349 1.070 ;
4 1172 754.436 2339 23.00 27.960 5.187 1.428 1.130 i
NOTED: The certificate is valid only to the item calibrated on date and place of calibration. 5 1.418 754.502 23.52 23.02 28.014 7.616 1.730 1.368 |
Slope (m) 1.27084
TABULATION OF RESULTS: Intercept (5) -0.00875
The table on next page give the measured values.
Correlation coefficient (»): 0.99986
Uncertainty (k = 2): 0.015:. " m*/min

***End of Certificate of Calibration***

Calibrated by:

O mr
[ mi:

Approved signatory.

JIRANATE ASSOCIATES CO,,

la
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

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

Cert.No.: 24P1250

Page: 20f 2
Certificate of Calibration =~ Cerifieste No-: 2425
o Resutt of Without Range: 0 inH:O {036 inH:0
Function:- Pressure Measurement Scale Interval : 0.1 inHzO ( The Second Estimate )
Equipment : U Tube Manometer Increasing Pressure
Manufacturer: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of UUC Indlcation
Model : 1221-36-W/M Corporate Services 3: Equipment Calibration and Testing Services. Applled Pressure High-port side Low-port side Ae Error
Serial No.: . 0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1.00 2.00 0.00
ID No.: UAE.EFM.076/2566 4.00 2.00 2.00 4.00 0.00
Condition As-Received: Used Iltem 6.00 3.00 -3.00 6.00 0.00
Received Date: 03 April 2024 8,00 400 ) 890 2%
) 10.00 5.05 -4.95 10.00 0.00
Calibration Date: 10 April 2024 12.00 6.05 595 12.00 0.00
Reference: 2404-0118WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd. 1400 e oo {400 Q.00
B 16.00 8.10 -7.95 16.05 0.05
Ambient Temperature: (23 + 2) °C 18.00 210 895 18.05 0.05
Relative Humidity: (50 +15) % B @07k 4 Skt gad, Bdpghak, 20.00 10.10 -9.95 20,05 005
imopheric Prosaurer 1007 b Phrakhanong, Bangkok 10260 22.00 11.10 -10.95 2205 0.05
) ki 24.00 1240 1195 24.05 0.05
Procedure used: The calibration was by direct i method against Pressure Measuring Instruments 26.00 13.15 -12.95 26.10 .10
Standard according to calibration procedure CP-P04, using " DKD-R 6-1 ; Calibration of Pressure Gauges " as 28.00 14.15 -13.95 28.10 0.10
a guidelines. 30.00 15.20 -14.95 30.15 0.15
Condition of this result of calibration 3200 Y G120 =3 s
. 34.00 17.20 -16.95 34.15 0.15
1.Reference standards instruments : 35.50 18.00 7.70 35.70 0.20
Instrument Model Serial No. Certificate No. Due Date
1) Pressure Calibrator PC106P 1189 MP-0176-23 12 Sep 2024 The uncertainty of measurement was £ 0.11 inH:0

* AP = High-port side - Low-port side
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
4.This instrument was used clean air as pressure media. by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

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

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

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. 700
7.The certificate is valid only to the item calibrated on date and place of calibration.

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

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

catibrated by : || AN Approved Signatory :
Issue Date : 17 April 2024
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S\Q 3

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES SE,GE_EEK

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

N
il
NSC-TISITIS17025
CALIBRATION 0008

Certificate No. : 24P1367
Page: 10of 2

Certificate of Calibration

Equipment : Aneroid Barometer
Manufacturer: Earige This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.152/2550

Condition As-Received: Used Item

Received Date: 05 April 2024
Calibration Date: 22 April 2024
Reference: 2404-0243WSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (23 £ 2) °C

(50 + 15 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Relative Humidity:
Atmospheric Pressure: 1007 mbar
Procedure used: The cali ion was by direct 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.This result of calibration instrument was in absolute pressure.

5.This instrument was used clean air as pressure media.

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

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

-National Institute of Metrology Thailand (NIMT)

Calibrated by :
Issue Date :

Approved Signatory :
23 April 2024 [

tana'ls‘l:imqu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S052%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’/ﬁ/f‘\\?\‘
TEL. 0-2717-3000-24 FAX. 0-2719-9484 M Nsemsimstrozs
CALIBRATION 0008

Certificate No. : 24H750
Page: 10of2

Certificate of Calibration

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : ] Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.ANV.001/2548

Condition As-Received: Used Iltem

Received Date: 05 April 2024
Calibration Date: 10 April 2024
to 18 April 2024
Reference: 2404-0247TWSC Submitted by:  United Analyst and Engineering Consultant Co.,Ltd.

Ambient Temperature: (25 * 3 ) °C

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

Bangchak, Phrakhanong, Bangkok 10260

Relative Humidity:

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

Procedure used:

Condition of this result of calibration

1.Reference standards instruments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled Mirror Hygrometer Dew Master 44730 21656 02 Aug 2024
2) Handheld Thermometer With Sensor 1521 A5A339 2311238 16 Oct 2024

2.The certificate is valid only to the item calibrated on date and place of calibration.
3.This Certification is traceable to the 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 :
Issue Date :

Approved Signatory :
18 April 2024 []

vl
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Result of calibrati Without
Funotion:- Absolute Pressure Measurement
Increasing Pressure

Scale Interval : 1 hPa ( The Fifth Esti

Range : 960 hPa to 1030 hPa

imate )

GertNo.: 24P1367
Page: 20f 2

Applied Pressure (hPa) 957.13 [ 968.77 | 980.13 | 990.56 | 1001.26 | 1011.35] 1022.10 | 1032.61
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 | 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 2.87 1.23 -0.13 -0.56 -1.26 -1.35 -2.10 -2.61

D ing Pressure

Applied Pressure (hPa) 1032.61 | 1021.84 | 1010.88 ] 1000.82 | 990.20 | 979.52 | 968.48 | 957.17
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -2.61 -1.84 -0.88 -0.82 -0.20 0.48 1.52 2.83

The uncertainty of measurement was + 0.25 hPa
* UUC = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor & = 2, providing a level of confidence of approximately 95 %.

-00c-
Result of Calibrati Without Adjustment
Function: Humidity Measurement.
Reference Standard uuc*
Temperature Humidity Reading Error
c) (%RH.) (%R.H.) (%R.H.)
25.0 40.1 40 -0.1
25.0 60.0 60 0.0
25.0 80.0 81 1.0
Result of Calibration:- Without Adjustment
Function: Temperature Measurement.
Standard uuc*
Temperature Reading Error
C) (°C) (°C)
20.014 210 0.986
25.033 25.0 -0.033
30.010 295 -0.510
35.027 34.0 -1.027
40.013 385 -1.513

UUC* : Unit Under Calibration

enaslupaumy

Cert. No.: 24H750

Page.: 2 of 2

Uncertainty

of Measurement

(%R H.)
16
17
18

Uncertainty

of Measurement

#°C)
0.72
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied

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

-00o-
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INAS

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

United Analyst and Engineering Consultant Co., Ltd.

INAS

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Consucanr coumn res Tel. 0 2763 2828 Fax 0 2763 2800 www, com E-mail: com e o nes Tel. 02763 2828  Fax 0 2763 2800 www. com E-mail: com
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 7,2023 Test Date : Nov 7,2023
Equipment : Gas Analyzer (NO2) Model : 42i Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM22387039 Manufacturer :  Thermo Scientific Serial Number : CM22387040

Standard Gas Concentration

Sulphur Dioxide (SO2) 44.68

Nitric Oxide (NO) 45.94
Methane (CHs) -

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024

Dilutor Detail

PPM  Manufacturer :
PPM Model :
PPM  Serial Number :

Thermo Scientific
146i
1180540071

Multi-point gas test data

Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.9 0.90 0.90 0.90
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.8 0.80 0.27 0.27
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.48
:Acceptable Limit + 5%
450 t Gas Test Chart

= 400 460+

3

g 30

F 30

g 250

= 200 0-

R

g

£ 100

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Page 1 of 1

United Analyst and Engineering Consultant Co., Ltd.

enaslamuA

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.7 0.70 0.70 0.70
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.42
:Acceptable Limit + 5%
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UNITED ANALYST AND ENGINEERING

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

Airgas

6141 Easton Road

CONSULTANT COMPANY LIMITED

Tel. 0 2763 2828 Fax 0 2763 2800 www.

com E-mail: L

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

an Air Liquide company

adville, PA 18949
m

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

B Customer: AIR LIQUIDE (THAILAND)
Equipment : Gas Analyzer (NO2) Model : 42C LTD
Manufacturer:  Thermo Environmental Instruments  Serial Number : 42C- 67174-356 Part Number: EO5NIS1E15A0014 Reference Number:  160-402772205-1
Cylinder Number: EB0162121 Cylinder Volume 144.0 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2016 PSIG
Standard Gas Concentration Dilutor Detail PGVP Number A12023 Valve Outlet 660
. Faw— Gas Code: CO,C02,NO,NOX,S02,BALN Certification Date Jul 06, 2023
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific Expiration Date: Jul 06, 2031
Nitric Oxide (NO) 45.94 PPM Model : 146i —
biity Protocol for Assay and
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 -
Expiration Date : Jun 21,2024 ANALYTICAL RESULTS
Component Requested Actual Protocol  Total Relative Assay
S Concentration  Concentration Method Uncertainty Dates
ultizpoinkigasitestdata) NOX 100.0 PPM 100.4 PPM G1 +/-0.9% NIST Traceable 06/27/2023, 07/06/2023
Analyzer Display | . NITRIC OXIDE 100.0 PPM 100.2 PPM G1 +1-0.9% NIST Traceable 06/27/2023, 07/06/2023
Reference Value (ppb) (ppb) Difference Error | Percent Error | [% Error ] SULFUR DIOXIDE 100.0 PPM 100.0 PPM G1 +/-1.4% NIST Traceable 06/27/2023, 07/06/2023
o Tz T 5 5 5 T CARBON MONOXIDE ~ 200.0 PPM 199.2 PPM G1 +-0.3% NIST Traceable o 2
£y <10, — - = - CARBON DIOXIDE 8.000 % 7.982% Gt +1-1.2% NIST Traceable
Level 2 [20.00% .7 7 7 7 NITROMEN Hidaome:
Level 3 40.00% .| .5 .5
Level 4 60.00% . .9 .9 CALIBRATION STANDARDS
Level 5 [80.00% 400. 400.0 .0 X . Type Lot ID Cylinder No Concentration Uncertainty  Expiration Date
Remark : Measuring Range 500.0 ppb Average Difference (%) .35 GMIS 104202308 CC754364 98.36 PPM NITRIC OXIDE/NITROGEN +/- 0.4% Jan 04, 2031
:Acceptable Limit + 5% PRM 2219101 APE1514048 100.19 PPM NITRIC OXIDE/NITROGEN +-0.3% Feb 28, 2025
GMIS 2023042525 C€C754381 98.52 PPM NITRIC OXIDE/NITROGEN +1-0.4% Apr 25, 2031
Multi-Point Gas Test Chart | PRM 12409 D913660 15.01 PPM NITROGEN DIOXIDE/AIR +1-1.5% Feb 17, 2023
450 GMIS 153400202002 EB0130037 9.693 PPM NITROGEN DIOXIDE/NITROGEN +-1.6% Sep 29, 2025
— 400 + NTRM  160102-22 KAL003820 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Nov 01, 2027
2 30 co 230601 CC745902 249.47 PPM CARBON MONOXIDEINITROGEN ~ +-0.3% Dec 09, 2028
3 300 NTRM 13060602 CC411730 13.359 % CARBON DIOXIDE/NITROGEN +1-0.6% May 14, 2025
B 0 The SRM, NTRM, PRM, or RGM noted above is only in reference fo the GMIS used in the assay and not part of the analysis.
a
g 200 ANALYTICAL EQUIPMENT
b 133 Instrument/Make/Model Analytical Principle Last Multipoint Calibration
< ' Nicolet iS50 FTIR AUP2010245 CO2 FTIR Jun 15, 2023
53 SIEMENS ULTRAMATSE N1-C8-180 NDIR Jun 14, 2023
8 Nicolet iS50 FTIR AUP2010245 NO FTIR Jun 29, 2023
0 50 100 150 200 250 300 350 400 450 Nicolet iS50 FTIR AUP2010245 NO2 FTIR Jun 15, 2023
Reference value (ppb) Nicolet iS50 FTIR AUP2010245 SO2 FTIR Jun 08, 2023
Page 1 of 1
Page 1ol enaslamuA

tenaslununy


1820
Rectangle


1820
Rectangle


1820
Rectangle


1820
Rectangle


1820
Rectangle


1820
Rectangle


1820
Rectangle



% United Analyst and Engineering Consultant Co., Ltd.

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

UNITED ANALYST AND ENGINEERING

consuLTanT company Lureo 1€l 0 2763 2828 Fax 0 2763 2800 www. com E-mail: .com

% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
(T YT D NGRS

consuLTaNT company Liveo 1€l 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Dec 18,2023 Test Date : Nov 13,2023
Equipment : Gas Analyzer (CO) Model : 48C Equipment : Gas Analyzer (CO) Model : 48i
Manufacturer :  Thermo Environmental Instruments  Serial Number : 48C-71185-368 Manufacturer:  Thermo Scientific Serial Number : 1200636467
ndar ncentration Dil r i n ncen n Di r i
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CH4) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 PPM Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 20,2024 Expiration Date : Jun 20,2024
Multi-point gas test data Multi-point gas test data
Reference Value (ppm) Analy::;gl)splay Difference Error | Percent Error [% Error ] Reference Value (ppm) Analyz:;:-)splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.8 0.8 0.8 Level 1 | Zero 0.0 0.7 0.7 0.7 0.7
Level 2 20.00% 10.0 10.6 0.6 5.7 5.7 Level 2 20.00% 10.0 10.5 0.5 4.8 4.8
Level 3 40.00% 20.0 20.9 .9 4. 4.3 Level 3 40.00% 20.0 21.7 17 7.8 7.8
Level 4 60.00% 30.0 30.8 .8 2. 26 Level 4 60.00% 30.0 30.9 0.9 2.9 2.9
Level 5 80.00% 40.0 40.0 .0 0.f 0.0 Level 5 80.00% 40.0 40.0 0.0 0.0 0.0
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.67 Remark : Measuring Range 50.0 ppm Average Difference (%) 3.24
:Acceptable Limit + 5% :Acceptable Limit + 5%
Mul int Gas Test Chart Multi-Point Gas Test Chart
50 50
E E
g 40.0 3 40.0
H H
2 .8 a 9
a 0] a 77
g g
K] 06 ] 05
< <
0 S 0
0 50 0 50
Reference value (ppm) Reference value (ppm)
Y
Page 1 of 1 ‘hj Page 1 of 1 ‘lu.
% United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260  /
S A owee  Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: com ECNRA ANAB
MULTI-POINT GAS TEST REPORT —— i o
Certificate of Calibration
Test Date : Nov 13,2023
Customer
N NITED A YST AND Certificate No
Equipment : Gas Analyzer (CO) Model : 48i . : Request N
CONSULTANT CO.,LTD. equest No
Manufacturer :  Thermo Scientific Serial Number : 1200906880
S S F
ndar ncentration Dil r i
Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific Unit Under Calibration Details
Nitric Oxide (NO) 45.94 PPM Model : 146i Neastre . VEtCl( (
Methane (CH4) - PPM Serial Number : 1180540071 i :
Carbon Monoxide (CO) 984.8 PPM
Cylinder No. : EB0143262 Model CAL
Expiration Date : Jun 20,2024 Se "
Multi-point gas test data 2 =
Reference Value (ppm) Analy::'r’:)splay Difference Error | Percent Error|  [% Error ] Calibration Environment and Details
Level 1 |Zero 0.0 0.9 0.9 0.9 0.9 emperature (23 £27¢
Level 2 [20.00% 10.0 10.7 07 6.5 6.5 e T
Level 3 40.00% 20.0 20.5 0.5 24 24
Level 4 60.00% 30.0 30.7 0.7 23 23 Barometric Pressure (1013 +10.0 hPa )
Level 5 80.00% 40.0 40.0 0.0 0.0 0.0 Recaived Dit ) Jur A
Remark : Measuring Range 50.0 ppm Average Difference (%) 2.43 SepsticH et
:Acceptable Limit + 5% Calibration Date 25)
Multi-Point Gas Test Chart = (e bEILA
50 Calibr P, s CP-AC ( S
E
g 40.0 - - 1
H Reference Standard J' Model Serial Number Traceable Due Calibration
2 7
& & ! |
= THD Mt ) ‘ NIM
s .7 | I 1 —
<
0 o s By Traceability s ce e does
Reference value (ppm) & S
T y !
1fid roxima
ve by
Calibrated By : Approved By l
M
el e el 0 2023 el NOVL /.. 2023
Service Calibration Enginee Calib Engineer Supervis
Issue Date :
'
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

S
‘ R IIR P I——

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10340 THAILANI

L2 (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page2of3
Certificate No : 24-ACT-086
Request No : Req-2024-1364
Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Deviated value Measured Deviated value (£dB) Class 2 (+dB) SR
94.dB /1000 Hz 93.99 -0.01 - - 0.13 0.40 Pass
114 dB /1000 Hz 114.02 0.02 . - 0.14 0.40 Pass
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz)| Deviated |Measured (Hz)| Deviated (£ %) Class 2 (+ %) ot
94.dB /1000 Hz 1000.00 0.00 - - 0.01 1.7 Pass
114 dB/ 1000 Hz 1000.00 0.00 - - 0.01 1.7 Pass
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty [ Acceptance limit
(Hz) Measured (%) Measured (%) (% %) Class 2 (%) et
94 dB /1000 Hz 0.05 - 0.40 3.0
114 dB/ 1000 Hz 0.30 - 0.40 3.0 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement
Sound pressure level 0.35dB
Frequency 0.20%
Total distortion+noise 1.00%

- Acceptance limit was IEC60942:2017 Class 1
~ The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

i i oA A e = b B EE S AU A

FM-708-ACT-02 Rev.03 Issue date 5/6/24
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INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
7139 MOO 13, SOIFSUNTINAKORN 11 TAMBON BANG KAEO, e
ANS{ Natonal Accreataan Board
Py ACCREDITED
%, ///\\\‘«\‘ EETETEm
gma CALIBRATION LABORATORY
AC-2961

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAN
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

Page:1/7.

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD. Certificate No : 24-SLM-235
Address 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1454

10260
Unit Under Calibration Details
Sound Level Meter

Measurement item Microphone Class : 2

Manufacturer : Larson Davis Microphone Model : 375B02
Model LxT2 Microphone S/N : 11798
Serial Number 0005346 Preamplifier Model : PRMLXT2B
D : UAE.EFM.043/2563 Preamplifier S/N: 056138
Resolution ¢ 01 dB Instrument Status : Used

Calibration Environment and Details
Temperature BTE2C
Humidity 50 %RH + 20 %RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date 1 July 2024

Calibrated Date 10 July 2024

Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 Ts1
Audio Generator Svantek Svan401 131 8 October 2024 WK Electric

Note

The reported uncertainty s based on standard uncertainty multiplied by the Coveray

tor k =2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :
Mr.
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 10 July 2024

slumuAy

EM-T08-SLM-01 Rev.04 Issuc date 5/6/24

The results related only to the item calibrated, The certificate shall not be reproduced exceptin full, without written approval of ‘mﬂa

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILANE T

i N
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 @ CAUBRATION LABORA

Page3of3

Certificate No : 24-ACT-086

Request No : Req-2024-1364

Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019: Guidelines on the Reporting

of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95 coverage probability were within the limit

I’m\‘ The

easurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95°% exceeds the limit
Fail' = The measurement result was out of the limit. However. a portion of the expanded uncertainty of measurement at 95% s within the limit

Fail - The measurement result plus the expanded uncertainty with a 9% coverage probability were outside the limit

T
[ .
~ + 1 Fail Upper limit
Measured value L rar
Pass'
95% expanded uncertainty JL b
Nominal
Lower limit

End of Calibration

e Ll e el e LRIl P

FM-708-ACT-02 Rev.03 Issue date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION L AB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO. e
ANSI National Accreditation Boarg

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN EDITED

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

By SCLEC 7020 S
CALIBRATION LABORATORY
AC-2961

Page:2/7.
Certificate No 24-SLM-235
RequestNo  :  Req-2024-1454
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 1153 154 138 +0.04 020 030 Pass
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

2. Self-generated noise, Microphone installed
UUC Setting

Measured | UNCERTAINTY

FAST/37-139
UUC Weighting (dB) (+dB)
A 314 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting

Measured UNCERTAINTY
FAST/37-139

UUC Weighting (dB) (+dB)
A 3L 0.10
€ 305 0.10
z 350 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
Result
FAST/37-139 A € z
STD Sekth (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.60 15 Pass
1000 Hz 0.0 0.0 0.0 0.60 10 Pass
4000 Hz 11 11 L1 0.60 30 Pass
8000 Hz 26 L5 26 0.70 50 Passl

The results related only 10 the item calibrated. The certificate shall not be reproduced except in full. without w

e BAATTIHAIUAN
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INNOVATIVE INSTRUMENT CALIBRATION LAB e,
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INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO,

 Accreditation Board
ACCREDITED

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAN

bt Ry SO/EC 7025 3
TEL: (6610-2116-5860-1 FAX: (6610-2116-7140 @AM CALIBRATION LABORATORY
AC-2061

Page:3/7

Certificate No 24-SLM-235

Request No Req-2024-1454

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 ‘Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz -0.1 00 01 20 Pass
125 Hz -0.1 00 0.0 15 Pass
250 Hz -0.1 00 0.0 15 Pass
500 Hz 0.0 0.1 0.0 15 Piss
1000 Hz 0.0 00 0.0 020 10 Pass
2000 Hz 0.0 0.l 0.0 20 o
4000 Hz 0.0 -0.1 0.0 30 Pass
8000 Hz 0.1 -0.1 0.0 50 Pass
16000 Hz 0.1 -0.1 -0.1 +5, -INF. Pass

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.20 Pass
€ 114.00 114.0 0.0 0.20 0.20 Pass
z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37-139/A REF uuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
114.00 114.0 0.0 0.10 Pass|
Slow 114.00 114.0 0.0 0.20 0.10 Pass|
Leq 114,00 114.0 0.0 0.10 Pass|

.
el st e i v ot o GO FYEIHS LUADUAN

The results related only to the item calibrated. The certif

FM-708-SLM-01 Res04 Issue date 5/6/24
INNOVATIVE INSTRUMENT CALIBRATION L AB Ve,
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN 7\\
kNS R sofEC 70253
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 UM CALIBRATION LABORATORY
AC-2961
Page:5/7
Certificate No 24-SLM-235
Request No Req-2024-1454
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uue ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (£dB)
46.40 46.5 0.1 L1 Pass
37-139 030
114 114.0 0.0 11 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 1349 -0.1 10 Pass
Fast 2 118.0 117.6 0.4 +1.0,-2.5 Pass
025 109.0 108.5 05 +15,-5.0 Pass
200 128.6 1284 02 10 Pass
Slow 0.20
2 109.0 108.8 02 +1.0,-5.0 Pass
200 129.0 129.0 0.0 1.0 Pass
SEL 2 109.0 108.8 02 +1.0,:2.5 Pass
025 100.0 99.7 -0.3 +1.5,-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
FAST/C /95142 REF uuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 1368 -0.60 30 Pass
Positive half cycle 136.4 1362 -0.20 020 2.0 Pass
Negative half cycle 136.4 1362 -020 2.0 Pass

'
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of 'Lﬂﬂﬂ ﬁhjﬂ’wq"

EM-708-SLM-01 Rev.04 Issue date 5/6/124
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TEL: (66)0-2116-5860-1 FAX: (6610-2116-7140 CALIBRATION LABORATORY
AC-2961

Page: 4/7
Certificate No 24-SLM-235
Request No Req-2024-1454
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uue Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 1140
Deviated 0.0 0.10 030 Pass

8. Level linearity on the reference level range

UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF uuc ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 11 Pass
134.00 134 1340 0.0 L1 Pass
129.00 129 129.0 0.0 1.1 Pass
124.00 124 1240 0.0 L1 Pass
119.00 119 119.0 0.0 L1 Pass
114.00 114 114.0 0.0 L1
109.00 109 109.0 0.0 L1 Pass
104.00 104 104.0 0.0 L1 Pass
99.00 99 99.0 0.0 1t Pass
94.00 94 94.0 0.0 11 Pass
89.00 89 89.0 0.0 11 Pass
84.00 84 84.0 0.0 030 11 Pass
79.00 79 79.0 0.0 11 Pass
74.00 74 74.0 0.0 ¥ Pass
69.00 69 69.0 0.0 L1 Pass
64.00 64 64.0 0.0 11 Pass
59.00 59 59.0 0.0 11 Pass
54.00 54 54.0 0.0 11
49.00 49 49.1 01 L1 Pass.
44.00 44 442 02 L1 Pass
43.00 43 433 03 | Pass
42.00 42 23 03 B Pass
41.00 41 414 04 L1 Pass

'

EM-708-SLM-01 Rev.04 Issue date 51624
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AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAN ACCREDITED

TN
1 KA

@
L (66)0-2116-5860-1 FAX: (6610-2116-7140 CALIBRATION LABORATORY
AC-2961

Page :6/7
Certificate No 24-SLM-235
Request No Req-2024-1454

12. Overload indication

UUC Setting Measured Acceptance

UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 1454
Negative one-half cycle 1453
Deviated 0.1

13. High Level Stability

UUC Setting Measured Acceptance

UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (£ dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass
Note :
Maximum-permitted
Function
Uncertainty of measurement

1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
3. Self-generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kiz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 020dB
6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30dB
10. Tone burst response 030dB
11. Peak C Sound level 035dB
12. Overload indication 0.25dB
13. High Level Stability 0.10dB

- Acceptance limit and Maximum-permitied Uncertainty was IEC 61672-1:2013

'
The results related only to the item calibrated. The certficate shall not be reproduced except in full, without written approval nrwﬂﬂqﬁ‘l@lﬂ'}uqu

FM-708-SLM-01 Rev.04 Issue date §/6/24
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Decision Rule for Statements of Conformity

The standard decision rule employed for the statements of conformity to each calibration result will be applied using ILAC-G8:09/2019: Guidelines on the

Reporting of Complia

with Specification as following Fig. and s

fements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit
!

Pass' = The measuremen result was within the limit, However. a portion of the expanded uncertainty of measurement at 95 cxceeds the limit
|

Fail' = The measurement result was out of the limit, However. a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail = The measurement result plus the expanded uncertainty with a 95% coverage probability were outside the limit,

I

I l = Upper limit

Measured value Fail'

Pass’

95% expanded uncertainty JL

Pass "
o Nominal

Lower limit
End of Certificate

The results related only to the item
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1. Indication at the calibration check frequency
Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level vuc ERR vuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 1143 054 1138 +0.04 020 030 Pass
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A. SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
casured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 287 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 284 0.10
(& 284 0.10
z 329 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
hting Respone curve Limit R
FAST/37-139 A € Z
(+dB) (£dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.60 L5 Pass
1000 Hz 0.0 0.0 0.0 0.60 L0 Pass
4000 Hz 0.6 0.6 0.6 0.60 3.0 Pass
8000 Hz 03 03 04 0.70 50 Pass

The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written approval of hgﬂﬂ

limun

FM-708-SLM-01 Rev.04 Isste date 576124

INNOVATIVE INSTRUMENT CALIBRATION LAB g
SN,
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE St g

M
<

e

3 CREDITED
AN
it N

7 139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN uhiin BuTunrfivl Suswgun

6 W
L (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY
AC-2961

Page:1/7

Certificate of Calibration

Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.,.LTD. Certificate No : 24-SLM-237
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1456

10260

Unit Under Calibration Details

Measurement item : Sound Level Meter Microphone Class

Manufacturer Larson Davis Microphone Model : 375A04
Model LXT2 Microphone S/N : 329354
Serial Number : 0005393 Preamplifier Model : PRMLXT2C
) UAE.EFM.030/2564 Preamplifier S/N : 073808

Resolution 0.1 dB Instrument Status : Used
Calibration Environment and Details

Temperature Bcx2'e

Humidity 50 %RH =20 %RH

Barometric Pressure 1013 hPa £ 10 hPa
Received Date 1 July 2024

Calibrated Date + 10 July 2024

Calibration Procedure In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration Lab Acoustic

Reference Standard

Instrument Brand Model SN Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024 TSI
Audio Generator Svantek Svand01 131 8 October 2024 WK Electric

Note

“The reported uncertainty s based on standard uncertainty multiplied by the Coverage Factor k =2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :
Mr |
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 10 July 2024

'
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (£ dB)
63 Hz 0.1 0.0 0.0 20 Pass
125 Hz -0.1 0.0 0.0 15 Pass
250 Hz 0.1 00 0.0 15 Pass
500 Hz 0.0 00 00 15 Pass
1000 Hz 0.0 0.0 0.0 0.20 10 Pass
2000 Hz 0.0 0.1 0.0 20 Pass
4000 Hz 00 0.0 0.0 30 Phss
8000 Hz 0.0 0.0 0.0 50 Pass
16000 Hz -0.1 0.1 -0.1 +5, -INF, Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF uuc ERR Limit Result
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 020 Pass
c 114.00 114.0 0.0 0.20 020 Pass
Z 114.00 114.0 0.0 020 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37139/ A REF uuc ERR Limit Result
UUC Time Respone (dB) (@B) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.10 Pass|
Slow 114.00 114.0 0.0 020 0.10 Pass]
Leq 114.00 114.0 0.0 0.10 Passl

The resuls elted only 10 the i calibrated. The certficate shall not b reproduced except i full, without writte approval of (y @) Y@
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7. Long Term Stability

UUC Setting Measured Acceptance
UNCERTAINTY
uuc Limit Result
Setting (dB) (+dB) (+dB)
Initial 1140
Final 114.0
Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
CERTAINTY
FAST/A/37-139 REF e ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)

139.00 139 139.0 0.0 L1 Pass
134.00 134 134.0 0.0 L1 Pass
129.00 129 129.0 0.0 11

124.00 124 1240 0.0 11

119.00 119 1190 0.0 LI Pass
11400 114 1140 0.0 L1 Pass
109.00 109 109.0 00 LI Pass
104.00 104 1040 00 LI Pass
99.00 99 99.0 0.0 L1 Pass
94.00 94 94.0 00 LI Pass
89.00 89 89.0 0.0 L1 Pass

030

84.00 84 84.0 0.0 L1 Pass
79.00 79 79.0 00 L1 Pass
74.00 74 740 0.0 L1 Pass
69.00 69 69.0 00 L1 Pass
64.00 64 640 00 Ll Pass
59.00 59 59.0 0.0 i § Pass
54.00 54 54.0 0.0 L1 Pass
49.00 49 49.0 00 L1 Pass
44.00 44 4“1 0.1 i § Pass
39.00 39 394 04 11 Pass
38.00 38 385 05 11 Pass

.
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12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (&dB)
Positive one-half cycle 1426
Negative one-half cycle 142.6
Deviated 00 020 15 Pass
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 1380
Deviated 0.0
Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
enerated noise, Microphone installed Not applicable
generated noise, Microphone replaced by the electrical input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to | kHz. 0.20dB
6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 0.30dB
11. Peak C Sound level 035dB
12. Overload indication 025dB
13. High Level Stability 0.10 B

- Acceptance limit and Maximum-permitted Uncertainty was IEC 61672-1:2013

The results related only 10 the item calibrated. The certificate shall not be reproduced except in full, without writte
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9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uue ERR Limit Result
UUC Range (dB) (dB) (dB) (+dB) (+dB)
4380 439 01 L1 Pass
37-139 030
114 114.0 0.0 11 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uue ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 1350 1349 -0.1 10 Pass
Fast 2 118.0 117.9 -0.1 +1.0,2.5 Pass
025 109.0 108.7 -0.3 +1.5,5.0 Pass
200 1286 1284 02 L0 Pass
Slow 020
2 109.0 1088 02 +10,-5.0 Pass
200 129.0 129.0 00 10 Pass
2 109.0 109.1 +0.1 +10,25 Pass
025 100.0 999 -0.1 +1.5,-5.0 Pass
11. Peak C Sound level
UUC Setting Acceptance
UNCERTAINTY
FAST/C/95-142 REF uuc ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1374 136.8 -0.60 30 Pass
Positive half cycle 1364 1362 020 020 20 Pass
Negative half cycle 1364 1362 -0.20 20 Pass

'
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Certificate No 24-SLM-237

Request No Req-2024-1456

Decision Rule for Statements of Conformity

The standard decision ule employed for the statements of

nformity to each calibration result will be applied using 1LAC-G8:09/2019: Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements

Pass = The measurement result plus the expanded uncertainty with a 95% coverage probability were within the limit.

Pass' = The measurement result was within the limit. However. a portion of the expanded uncertainty of measurement at 95% exceeds the limit.

Fail' = The measurement result was out of the limit, However. a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail = The measurement result plus the expanded u

inty with a 95% coverage probability were outside the limit

Fail'

- I l = Upper limit

Measured value

Baadl
95% expanded uncertainty { [

_Pass_

Nominal

Lower limit
End of Certificate

The results related only 10 the item calibrated. The
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Certificate of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 24-SLM-214

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Req-2024-1379
10260

Unit Under Calibration Details

: Sound Level Meter Microphone Class :

Manufacturer Larson Davis Microphone Model : 375A04
Model LxT2 Microphone S/N : 328675
Serial Number 0005398 Preamplifier Model : PRMLXT2C
D UAE.EFM.035/2564 Preamplifier SN : 073793
Resolution : 01 dB Instrument Status : Used

Calibration Environment and Details
Temperature i JeE2T
Humidity 50 %RH =20 %RH
Barometric Pressure 1013 hPa = 10 hPa
Received Date : 24 June 2024
Calibrated Date 2 July 2024

Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacousti

s - Sound level meters - Part 3: Periodic tests
Location of Calibration Lab Acoustic

Reference Standard

Instrument Brand Model SN Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 20 August 2024 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 26 July 2024
Audio Generator Svantek Svand01 131 8 October 2024

Note

The reported uncertainty is based on standard uncertainty multiplied by the Covera

actor k = 2, providing a level of confidence approximately 95 %.

Calibrated By : Approved By :

Service Calibration Engincer Calibration Engineer Supervisor

Issue Date 2 July 2024
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/37-139 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.1 0.0 0.0 20 Pass
125 Hz 0.1 0.0 0.0 15 Pass
250 Hz 0.1 00 0.0 15 Pass
500 Hz 0.0 00 0.0 15 B
1000 Hz 0.0 0.0 0.0 020 10 Pass
2000 Hz 0.1 0.1 0.0 20 Pass
4000 Hz 0.0 0.0 0.1 30 Pass
8000 Hz 00 00 0.1 50 Pass
16000 Hz 00 0.0 0.1 +5, -INF, Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/37-139 REF vue ERR Limit Result
C Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 00 0.20 Pass
@ 114.00 1140 00 020 020 Pass
z 114.00 114.0 0.0 0.20 Pass
UUC Setting STD Measured Acceptance
UNCERTAINTY
37139/ A REF vuc ERR Limit Result
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 1140 00 0.10 Pass|
Slow 114.00 114.0 00 020 0.10 Pass!
Leq 114.00 1140 0.0 0.10 Pass]
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1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNCERTAINTY
FAST/A/37-139 Level uuc ERR uuc ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 114.0 024 1138 +0.04 020 030 Pass
Note Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (+dB)
A 2838 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/37-139
UUC Weighting (dB) (£dB)
A 28.1 0.10
c 219 0.10
32.1 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Res curve imi
eighting Respone curve Limit Tl
FAST /37-139 A ] z
—— (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0.1 0.1 0.60 i Pass
1000 Hz 0.0 0.0 0.0 0.60 10 Pass
4000 Hz, 0.6 06 0.6 0.60 3.0 Pass
8000 Hz 05 04 04 0.70 5.0 Pass

.
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7. Long Term Stability
UUC Setting Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0
Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST/A/37-139 REF vue ERR Limit Result
STD dB (dB) (dB) (dB) (+dB) (+dB)
139.00 139 1390 00 L1 Pass
134.00 134 1340 00 11 Pass
129.00 129 129.0 00 11 Pass
124.00 124 1240 00 11 Pass
119.00 19 1190 00 L1 Pass
114.00 114 1140 00 11 Pass
109.00 109 109.0 00 11 Pass
104.00 104 1040 00 W] Pass
99.00 99 99.0 0.0 ] Pass
94.00 94 939 0.1 11 Pass
89.00 89 88.9 0.1 L1 Pass
030
84.00 84 839 0.1 11 Pass
79.00 79 789 -0.1 11 Pass
74.00 74 739 -0.1 L1 Pass
69.00 69 68.9 -0.1 L1 Pass
64.00 64 639 -0.1 11 Pass
59.00 59 58.9 -0.1 11 Pass
5400 54 539 -0.1 11 Pass
49.00 49 49.0 00 5} Pass
44.00 2 4.0 00 11 Pass
39.00 39 393 03 L1 Pass
38.00 38 384 04 L1 Pass

:
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9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit Result
UUC Range (@B) (dB) (dB) (+dB) (+dB)
43.60 47 0.1 11 Pass
37-139 030
114 1140 0.0 11 Pass
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/37-139 Toneburst Ref uuc ERR Limit Result
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 135.0 135.0 0.0 10 g
2 1180 17.8 02 +1.0,2.5 Pass
025 109.0 108.6 0.4 +1.5,-5.0 Pas
200 128.6 128.5 0.1 L0 Pass
Slow 020
2 109.0 108.9 0.1 +1.0,-5.0 Pass
200 129.0 129.0 0.0 10 Pass
SEL 2 109.0 109.0 0.0 +10,25 Pass
025 100.0 99.8 0.2 +1.5,-5.0 Pass
11. Peak C Sound level
UUC Setting Anticipated Acceptance
CERTAINTY
FAST/C/95-142 REF uue ERR Limit Result
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 137.4 136.7 -0.70 30 Pass
Positive half cycle 136.4 1362 020 020 20 Pass
Negative half cycle 1364 1362 -0.20 20 Pass

.
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Certificate No 24-SLM-214

Request No Req-2024-1379

Decision Rule for Statements of Conformity
“The standard decision rule employed for the statements of conformity 1o each calibration result will be applied using [LAC-G8:09/2019: Guidelines on the
Reporting of Compliance with Specification as following Fig. and statements
Pass = The measurement result plus the expanded uncertainty with  95% coverage probability were within the limit
!
Pass. = The measurement result was within the limit. However, a portion of the expanded uncertainty of measurement at 95% cxcecds the limit
I
Fail' = The measurcment result was out of the limit, However. a portion of the expanded uncertainty of measurement at 95% is within the limit

Fail = The measurement result plus the expanded uncertainty with a 95 coverage probability were outside the limit,

I l Fail Upper limit
Measured value Fail'

Pass’

95% expanded uncertainty {

Nominal

Lower limit
End of Certificate

'

EM-708-SLM-01 Rev.04 Issuc date 5/6/24

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO. - e

ANSH National Accreditation Boare

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAN ACCREDITED
EC Fozs

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRATION LABORATORY
AC-2961

Page :6/7

Certificate No ~ : 24-SLM-214

RequestNo  :  Req-2024-1379

12. Overload indication

UUC Setting Measured Acceptance
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 1420
Negative one-half cycle 142.1
Deviated -0.1

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/37-139 uuc Limit Result
STD Setting (dB) (+dB) (+dB)
Initial 138.0
Final 138.0
Deviated 0.0 0.10 0.30 Pass

Note :
Maximum-permitted
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Sclf-generated noise, Microphone installed Not applicable

3. Self-generated noise, Microphone replaced by the el Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60 dB
4. Acoustic signal test of frequency weightings at >4 kHz 1o 10 kHz 0.70 dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz 020 dB
6. Frequency and time weightings at 1kHz 0.20dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 0.30 dB
10. Tone burst response 030dB
11. Peak C Sound level 035dB

12. Overload indi

on 0.25dB

13. High Level Stability 0.10dB

- Acceptance limit and Maximuni-permitied Uncertainty was 1EC 61672-1:2013

:
e e s et 8 i s e MBI S LATUAY

FM-T08-SLM-01 Rev.04 Issuc date 51624



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 24CH240 20 Feb 24 19 Feb 25 -
HA1MO0036 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 24TW36 20 Feb 24 19 Feb 25 -

HE9MO004

(Thailand-Japan)




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

TEL.0-2717-3000-29  FAX.0-2719-9484
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CALIBRATION 0068

Cert.No.: 24CH240

Page.: 10of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

D No.:

Condition As-Received:

Received Date :
Calibration Date :
Reference :
‘Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

pH Meter
Horiba

LAQUA-PH210

HA1TMO0036
UAE.EFM.012/2565(EFM.pH.02/65)
Used Item

19 February 2024

20 February 2024
2402-0594WSC-4

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

(25 + 2.5) "C

(80 + 15)%

in - house method :

- CP-CH5 by direct measurement with

Cert.No.: 24CH240
Page.: 20f3

Con

on of this calibr:

n result

1. Reference Standard Instrument
Instrument Serial No. 1D No. Cert. No.

54030049 130RC116  23E2802

4982054  110RC044 231908

1) Document Process Calibrator
2) Ref. Standard Thermometer

This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

Due Date
27 Aug 2024
26 July 2024

AR-1835

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

2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No.
Buffer Solution Manufacturer Lot No.
pH 4.008 CPA chem 940102
pH 6.986 CPA chem 940104
pH 9.997 CPA chem 940106

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

Calibration Results
Function : mV Measurement

DC Voltage Standard and direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with temperature standard

Calibrated by :

Approved by :
Approved Signatory

)
v

Issue Date : 22 February 2024

The Uncertaintics are for a pre ility of approxi 95%

This certificate may not be reproduced other thin in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

enaslumury
A 0063842
Cert.No.: 24CH240
Page.: 30of3

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

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer ing i pH factor
(mv) ® K
pH Electrode 4.008 4.01 177.8 0.0071 2.00
S/N.: Q92M0181 6.986 6.99 25 0.0099 2.00
6.986 6.99 1.8 0.0099 2.00
9.997 10.00 -169.3 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9625-10D
- Serial No. : Q92M0181
Dimension of probe
- Length : 107 mm.
- Diameter : 16 mm,
- ion Depth : 100 mm.
C uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°C) (£°C) k
25.0 25.000 25.0 0.000 013 2.00
300 30.000 30.0 0.000 013 200
35.0 34.999 35.0 0.001 013 2.00

Remark - UUC* = Unit Under Calibrator

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

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

-o00o-

F i curve by Di Process C. at pH (4,7)(7,10)
Nominal Standard Uncertainty of Coverage
" Actuat Reading
Unit Under Value Voltage Measurement factor
Calibration Input
(tmv) k
pH mvV mv pH
pH Meter 4.00 177.48 1775 4.01 0.058 2.00
S/N.: HATMO0036 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 -177.4 10.01 0.058 2.00
)
wonansly
a 1203230

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 FAX. 0-2719-9484

Cert.No.: 24TW36
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :
()

(

“

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HESMO004

UAE.EFM.012/2563 (EFM.DO.01/63)
19 February 2024

20 February 2024

2402-0592WSC-1

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

Temperature (25+5)°C

Humidity (50+20)%

In - house method : CP-CHY

by Comparison Technique with Azide Modification Method

Walalak Sirithean

23 February 2024

enaslupuny

tana'rs‘biv-

1203289 B 0335182
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?g @\5
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KO NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.0-2719-9484 CALIERATION 0008

Cert.No.: 24TW36

Page.: 2 of 2
Cert. No.: 24LM20

Condition of this result of calibration Page.: 1 of 2

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

y of ial Calibration Genter, Technolegy Promotion A iation (Thailand-Japan).
Equipment : DO Meter with sensor
Instruments Serial No. 1D No. Due Date
1. Burette - 130BU10 23061172 22 Mar 2025 Manufacturer : Horiba
2. Balance 14233821 110RCOO1 23MM405 16 July 2024 Model : LAQUA-DO210
2. Standard Material :-
Serial No. : HESMO0004
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% ID No.: UAE.EFM.012/2563(EFM.DO.01/63)
Submitted by : United Analyst and Engineering Consuitant Co.,Ltd.
Result Dissolved Ox Meter Adjustment With Air 100 % 3 Soi Udomsuk 41, Sukhumvit Road,
esult : issolved Oxygen Meter Adjustment With Air o Bangchak, Phrakhanong,
Dissolved Oxygen Probe No.:  9K2B0019 Bangkok 10260
Location : TPA On Site Calibration Laboratory
Titration Method DO Meter
Standard Deviation Received Order : 19 February 2024
(Azide Modification Method) Reading Calibrated Date : 21 February 2024
(mg/L) (mg/L) (mg/L) Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
8.20 8.20 0.0045 AC Line Voltage : (220:22)V
Calibrated by :
. . . . Approved by :
This report was cemﬁ?d only for the instrument we tested.lt is allowable to use for study ‘Approved Signatory
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced ()
other in full,without written approval of the laboratory
)
-o0o- Issue Date : 23 February 2024
The Uncertaintics are for a confidence probability of approximately 95%
This certificate may not be reproduced other than jn full, excepl with the prior written
' Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services
i ’ i
21203168 A 0063877
Equipment : DO Meter with sensor Cert. No.: 24LM20
Condition As-Received :  Used ltem Page.: 2 of 2

Reference : 2402-0592WSC-2
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according fo comparison with
Platinum Resi: Tt { IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90.

Con n of this resuit of callbration
1. Reference standard instrument:-

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

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

Result of Calibration ::
Funi : Temperature measurement.
This instrument was connected with temperature sensor, S/N.; 9K2B0019

{*) Without Adjustment

© uc Error Uncertainty Coverage
Point Depth Temperature Reading = Factor
(°C) (mm ) (°c) (°c) (C) (£°C) k
25.0 90 25.002 25.0 -0.002 0.16 2.00
30.0 90 30.002 30.0 -0.002 0.16 2.00
35.0 90 35.003 35.0 -0.003 0.16 2.00

UUC* : Unit Under Calibration

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

-00o-
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Air Quality Analysis
1 |Analytical Balance H{Uaze83IIu (TSP) Mettler-Toledo AB204-S/FACT / National Food Institute, 2402420-001-01 19 Apr 24 18 Apr 25 -
(Readability 0.1 mg) Auazossvaliiu 10 luaseu (PM10) B108115858 Ministry of Industry, Thailand
2 [UV-VIS Spectrophotometer meflulpsiaulaeenled (NO2) Agilent Cary60 G6860A / DQE Services Co.Ltd. SP24-018 9 May 24 8 May 25 -
Technologies MY15410009
Equipment for Water Quality Analysis
3 pH Meter enudunse-an (pH) Mettler-Toledo Seven Easy 520 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 .
ﬁﬂqmwgﬁ (Temperature) 1231155210 Ministry of Industry, Thailand
4 180D Incubator m’maﬂﬂiﬂiugﬂﬁiaﬁ (Biochemical Oxygen Demand) Arco UCa4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 -
(UAE.WAO.015/2561) (Thailand-Japan)
5 DO Meter YSI 5100 / Technology Promotion Association 24TW39 21 Feb 24 20 Feb 25 .
11B101863 (Thailand-Japan)
6 [Analytical Balance Yhsfusarlesiu (Oil and Grease) Mettler-Toledo XSR204 / Technology Promotion Association 24MM293 11 May 24 10 May 25 -
(Readability 0.1 mg) C117635043 (Thailand-Japan)
7 Analytical Balance Vnamewduviuaesimun (Total Suspended Solids) Mettler-Toledo XSR205DU / National Food Institute, 2402283-002-01 2 Apr 24 1 Apr 25 -
(Readability 0.01 mg) yoaudsaranethiimue (Total Dissolved Solids) 210685394 Ministry of Industry, Thailand
8 |Hot Air Oven Memmert UF55/ Technology Promotion Association 24TM589 1 Apr 24 31 Mar 25 _
B212.0411 (Thailand-Japan)
9 |UV-VIS Spectrophotometer lumsalumisslulasiau (Nitrare-Nitrogen) Agilent Cary60 G6860A / DQE Services Co.Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
U3t gludin uwouwndas weus Budidless peudaunuii S
Mo URNIATIENIn3IU ISO/IEC 17025 Page 1/2


../Balance/BL2024/24 0419 Balance Mettler AB204S B108115858 AIR0162555 2402420 001 01.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
../BOD Incubator/24 0210 BOD Incubator Arco UC4 132 UAE WAO 015 2561 24TM303.pdf
../DO Meter_Lab/24 0221 DO Meter YSI5100 11B101863 HSU012C 24TW39.pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C210685394 UAE WAO 010 2565 2402283 002 01.pdf
../Hot air oven/24 0401 Hot air oven_Memmert_UF55_B212.0411_UAE.WAO.005_2556 24TM589 P.pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf

3’18q’lumamim’;ﬁm@mmw§mLL’mﬁam
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List of Instruments Certification for Environmental Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Equipment for Water Quality Analysis
10 |Incubator TraesuuuniiSevianun (Total Coliform Bacteria) Binder KB400 / Technology Promotion Association 24TM647 1 Apr 24 31 Mar 25 -
uwasimau (plankton) 20200000015535 (Thailand-Japan)
11 |Incubator Memmert IPP 260 / Technology Promotion Association 24TM650 2 Apr 24 1 Apr 25 -
V616.0066 (Thailand-Japan)
12 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM29 10 Feb 24 8 Feb 25 -
L416.0606 (Thailand-Japan)
13 |Water Bath Memmert WNE 14 / Technology Promotion Association 24TM30 10 Feb 24 8 Feb 25 -
L416.0612 (Thailand-Japan)
14 |Auto Clave ALP cL-40L / National Food Institute, 2402281-001-01 2 Apr 24 1 Apr 25 -
808763 Ministry of Industry, Thailand
15 |Auto Clave ALP cL-aoL / Technology Promotion Association 24TM835 7 Jun 24 6 Jun 25 -
810010 (Thailand-Japan)
16 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01234158 7 Dec 23 6 Dec 24 -
C236754745

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

U3t gludin uouwndad wewd Wudille3s Aoudaunuyi $1in

Mo URNIATIENIn3IU ISO/IEC 17025 Page 2/2


../Microbiology/Incubator_Microbiology/Incubator 2024/24 0401 Incubator_Binder_KB400E6_UAE.MIC.018_2564 P.pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memmert_IPP260_ 24TM650.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0606  UAE MIC 002 2560 Cer No 24TM29.pdf
../Microbiology/Water bath_Microbiology/24 0210 WaterBath WNE14_L416.0612 UAE MIC 003 2560 Cer No 24TM30.pdf
../Microbiology/AutoClave_Microbiology/8.23 0427 Autoclave_ALP_CL-40L_808763 23TM763 (P)-Copy.pdf
../Microbiology/AutoClave_Microbiology/24 0607 Autoclave_ALP_CL-40L_810010_UAE.MIC.032_2565 24TM835 P.pdf
../Microbiology/23 1207 Balance_Ohaus_C236754745_C01234158.pdf
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Foundation for Industrial Development National Food Institute NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2402420-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
10260
Page 1 of 3

Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AB204-S/FACT
Serial No.: B108115858
ID No.: UAE.AIR.016/2555
Order No.: 2402420
Operation No.: 2402420-001
Date of Receipt: 19 April 2024
Date of Calibration: 19 April 2024
calibrated by v NI  Approved by

Scientist ( Mij

Vice ident, Dep: of L y Services

Date of Issue: 23 April 2024 Responsible for the Technical Management Team
The uncertainties are for a p ility of i 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
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. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65

S
AU TerBoUUBMSaBE NS SIS "
2 d AN
Foundation for Industrial Development National Food Insfitute il LT
Food Industrial Laboratory Service Center CALIBRATION 0061
Calibration Report
Certificate No.: 2402420-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AB204-S/FACT Resolution: 00001 g
Serial No.: B108115858 1D No.: UAEAIR016/2555
Capacity: 220 g
Date of C: i 19 April 2024 Page 3 0f 3
Calibration Results: (Conti )
Calibration Range: 0-200 g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(g (g (g (g ) (+ g ) K
Unload 0.00000 0.0000 0.0000 0.000089 200
01 0.10000 0.1000 0.0000 0.000089 200
1 099998 1.0000 0.0000 0000092 2.00
5 4.99997 5.0000 0.0000 0.000091 200
10 10.00002 10.0001 -0.0001 000012 200
20 20.00003 200001 -0.0001 0.00014 2.00
50 49.99998 50.0000 00000 000012 2.00
70 70.00000 69.9999 00001 000016 200
100 99.99997 100.0000 0.0000 000017 2.00
150 149.99994 149.9997 0.0002 0.00022 2.00
200 200.00001 199.9995 0.0005 0.00028 2.00
243

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

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

2024
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Foundaron for Indusinal Development Natonal Food ramire P
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Calibration Report
Certificate No.: 2402420-001-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: AB204-S/FACT Resolution: ~ 0.0001 g
Serial No.: B108115858 1D No.: UAEAIR016/2555
Capacity: 220 g
Date of Calibration: 19 April 2024 Page 2 of 3
C iti Ambient 21 + 06 °C  Relative Humidity: 49 + 19 %
Place of Calibration: Room 206 Balance Room 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:
1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard Model Sel No. Calibrated By Certi Due Date

1-500mg 15880 TCs

Standard Weight Class E2 M2311181S 28 November 2024
Standard Weight Class E2 1-500g 15882 TS M23111825 28 November 2024
Instrument Model Sel No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 019/23 Quality Reborn QR24-0492 4 March 2025
3. This certification s traceable to SI UNIT
4. This certificate was certified only for the instrument we calibrated.
5. This result of calibration was found accurate as shown on date and place of calibration only.
Calibration Results:
1. Repeatability of Reading:
Nominal Value ( g ) Standard Deviation of Reading (g)
100 0.000057
200 0.000079

2. Off-Center Error:
Amassof 100 g was placed and moved to various position on pan.

The balance reading obtaited is given in the table.

\@\ Q/

jof
@ a
1 2 F 4 5 [ (Maximuim Difference)
(g )fCg)|JCgN)]JCa)fCg )] g ) (BSgER)
99.9999 99.9997 99.9996 99.9998 100.0000 99.9998 0.0003

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

DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com wscsuns o2s
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 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 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial Ni MY15410009
ID No. : UAE.WAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
Calibrated by : Approved by :
Technical Manager Quality Manager
The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.
‘The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of realized at th national
standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.
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DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com wecTsLs fTizs

REPORT OF CALIBRATION

Certificate No.:  SP24-018 Page 2 of 5

Envir Condition : Ambient Temp 25+5 °C
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 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 ble to the Inter 1 System of Unit maintained at National -
Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 nm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : Photometric  0.0001 Abs.

‘Wavelength 0.1 nm.

ionanslanaua

DQE Services Co.,Ltd.

DQE Se rvices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISITS 17025

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
3 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
»7 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
3 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
350 0.6430 0.6402 0.0028 0.0055 2.00

wnanslueauay

DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com nscrsin oz
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
420 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5595 0.5581 0.0014 0.0034 2.00
- 1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
465 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
3461 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
%0 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
635 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

wenanslunauay

DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NscsLms fTezs
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5o0f5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (nm.) (nm.) (nm.) k
241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 333.9 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445.94 445.6 0.34 0.18 2.00
453.66 4533 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 472.4 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00
Remark : - UUC = Unit Under Calinration
- N/A =Not Avaiable
- The result expanded uncertainty of U s stated as the standard uncertainty of ied by the coverage factor k ,

which for a normal distribution corresponds to a coverage probability of approximately 95%
- * Indicates non TISI aceredited

- End of Certificate -

wnenglainavn
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i " Foundation for Industrial Development National Food Institute Il |t o oo rnne FOUNGANION for Industrial Development National Food Insfirure Yl e TS 025
miniatry of Food Industrial Laboratary Service Center CALIBRATION 0061 nisty of industry  FOOd Industrial Laboratory Service Center CALIBRATION 0081
Certificate No.: 2401718-001-01 Certificate No.: 2401718-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Equipment: pH Meter Resolution:  0.01 pH 1mv
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Manufacturer: METTLER TOLEDO SevenEasy pH
Bangchack, Prakhanong, Bangkok 10260 SerialNo.: 1231155210 Type: Bench top
ID No.: UAE.WAT.010/2553
Page 10f 5 Date of Calibration: 11 March 2024 Page 2 of §
Location: Chemical Calibration Laboratory, National Food Institute
Equipment: pH Meter Environment Condition: Ambient Temperature: (234 15 ) °C Relative Humidity: (51 =3 ) %
Condition of Equipment: Good Condition
diti f this Results of Calibrati
Manufacturer: METTLER TOLEDO Condition of this Results of Calibration
1.Calibration Method W-CC-002 : In house method based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)
Model: SevenEasy pH 2. Reference Standards / Certified Reference Material
Instruments Serial /1D No. Manufacturer Certificate No. Due Date
Serial No.: 1231155210 2.1 DC Voltage Calibrator 2709007 Fluke 23E2003 14 June 2024
2.2 Digital Thermometer 2709007 Fluke CC 660570-01 30 October 2024
'D N° . UAE.WAT.010/2553 2.3 Thermo-Hygro Meter NFIL.BTH 014/23 testo CC 660353-01 3 April 2024
Certified Reference Mats Lot. No. Manufacturer RefN Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution| 888842 CPAchem PH216.L5 13 April 2025
Order No.: 2401718 " )
2.5 pH buffer 6.865 (Primary pH buffer Solution) 888843 CPAchem PH217.L5 13 April 2025
. 2.6 pH buffer 10.01 (Primary pH buffer Solution) 888844 CPAchem PH220.L5 13 April 2024
Operation No.: 2401718-001
2.7 pH buffer 7.00 (Standard pH buffer Solution) C03109 HACH LANGE GmbH $11M004 16 October 2025
3. This certification is traceable to The International System of Unit (SI Unit)
i 27 February 2024
Date Of ReCE|p =4 3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
3.2 Instruments No.2.2 and 2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
Date of Calibration: 11 March 2024 3.3 Certified Reference Material No.2.4 10 2.6 traceableto  Primary measurement method- Hamed cell using calibrated
thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd is accredited to ISO 17034
and ISO/IEC 17025
il 3.4 Certified Reference Material No.2.7 traceable to PTB Certificate Nr. PTB-PHOA-563/30504/23 and Certificate Nr. PTB-
Calibrated by Approved by PHiB {PTG: Fryelkaksh
(Mr. Braunschweig, Germany)

Manager, Division of Calibration Laboratory 4. This certificate was certified only for the instrument we calibrated.

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

12 March 2024

Date of Issue: for the Technical Team

The inties are for a confi probability of

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme 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. This certificate may not be reproduced other than in full except with the prior written approval of the
National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Insfitute g e e wrors foos ramse FOUNDaON for Inclustrial Development Nafional Food Institute i\ e
Food Industrial Laboratory Service Center CALIBRATION 0061 ministey of nausry  Food Industrial Laboratory Service Center CALIBRATION 0061
Certificate No.: 2401718-001-01
Equipment: PpH Meter Resolution:  0.01 pH 1mv Certificate No.: 2401718-001-01
Manufacturer: METTLER TOLEDO Model: SevenEasy pH Equipment: Digital Thermometer with RTD (pH Meter)
Serial No.: 1231155210 Type: Bench top Resolution: 01 o Model: ~ SevenEasy pH
1D No.: UAE.WAT.010/2553 Serial No.: 1231155210 ID No.: UAE.WAT.010/2553
Date of Calibration: 11 March 2024 Page 3 of 5 Manufacturer: METTLER TOLEDO
Calibration Results: Date of Calibration: 11 March 2024 Page40of 5
1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
(offset value before adjust: -0.4 mV)
DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor Location: Chemical Calibration Laboratory, National Food Institute
(mv) mv PH (£mV) (k) Environment Condition: Ambient Temperature 28° + 1 °C
414121 414 0.00 0.58 2.00 Relative Humidity 51 % + 2 %
295814 296 200 0.58 200
177.464 178 400 0.58 200
59.160 59 6.00 0.58 200
Condition of this results of Calibration:
0001 [ 7.00 0.58 200
- -TE( th the te
5 oy % =00 e Y 1. Calibration Method In house method: W-TE-025 by comparison with standard thermometer.
0 S77.481 77 1000 058 200 - The Calibration is determined by comparing with a known temperature
12 -295.811 -296 12.00 0.58 200 from a standard resistance thermometer.
14 -414.118 -414 14.00 0.58 2.00 - The temperature scale in use at this laboratory is the International
2. Calibration of pH Meter with Electrode  ( Manual Temperature Compensation at 25 °C ) Temperature scale of 1990 ( ITS-90 )
Equipment:  pH Electrode Type:  Combined Electrode 2. Reference Standard Instrument
MSAGRECHieE  METILERTOLED0 Modsli InlabSokds Instrument Model Serial No. Certificate No. Due Date Through
Serial No.: 3065701 DNo.  NA
HANDHELD THERMOMETER 1523 2118154
Performance of Electrode system  (Three-Point Calibration at pH 4, 7 and 10) PSL-T 0877/66 06-Jun-24 TISTR
Platinum Resistance Thermometer (PRT) 5627A 877332
i i Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, SIN: 3415922
Certified Value Average Indicator Reading Relative Stope (%) Uncertainty Coverage Factor
@25 °C (pH) PH mv (xpH) (k)
4.008 401 188 - 00071 200 3. This certficate is traceable to International System of Units (1 Units).
7.001 7.00 13 98.9 0.0086 200 4. This certificate was certified only for the instrument we calibrated.
10010 1001 =150 a2 0i00s5 20 5. This result of calibration was found accurate s shown on date and place of calibration only.
7 21 - 0.0074 2
o8 o8 0 6. Condition of Calibrated item Good

7. Result of Calibration Without adjustment

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

F-CS-012 Revision: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Calibration Report 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-9484
Cert.No.: 24TW39
- X 00101
Certificate No.: 2401718-001-0 Page.: 1 of 2
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution 01 ¢ Model:  SevenEasy pH Certificate of Testing
Serial No. 1231155210 1D No. UAE.WAT.010/2553 R
Equipment : DO Meter
Manufacturer: METTLER TOLEDO
Manufacturer : YsI
Date of Calibration: 11 March 2024 Page 50f 5
Model : 5100
Calibration point: 15.0,25.0 and 35.0 °C Serial No. : 11B 101863
Calibration result: ID No. : UAE.WAO.004/2554
- The probe was immersed in liquid bath or dry bath to a minimum depthof 100 mm. Received Date : 20 February 2024
- Description of probe, model NA SN NA Test Date : 21 February 2024
Dimension of probe : Diameter 4 mm., Length 120 mm.
Reference : 2402-0629DSC-1
‘Sheath material Stainless Steel
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak,
uuc*Reading  (C)| o, Sande Correction Value (°C) Uncertainty Phrakhanong, Bangkok 10260
emperature (°C) 1 co)
Laboratory Condition : Temperature (25+5)°C
151 14.998 01 0.099 i
Humidity (50+20)%
1 24008 o 00 Test Procedure : In - house method : CP-CH9
35.1 34.997 04 0.099 by C i ique with Azide ification Method
Tested by :

- UUC* : Unit Under Calibration

Approved by :
Approved Signatory

Issue Date : 22 February 2024
The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing  level of confidence of
approximately 95 %.

-- End -

F-CS-012 Revision: 01 Date: 20-04-65
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPOR ERVICES 3: EQUIPM
534/4 PATTANAKARN ROAD SOI 18

)

)

T CALIBRATION AND
ANLUANG, SUANLUANG

NG SERVICES
BANGKOK 10250

AN
it

NSC-TISI-TIS17025

TEL.0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008
Cert.No.: 24TW39
Page.: 2 of 2
Condition of this result of calibration Cort, No:: 1247300
° 3 O Page: 10f3
Certificate of Calibration
1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan). Equipment : BOD Incubator
Instruments Serial No. ID No. Certificate No. Due Date Manufacturer : Arco
1. Burette - 130BU10 23CG1172 22 Mar 2025
2. Balance 14233821 110RC001 23MM405 16 July 2024 Model : UC4-1320
2. Standard Material :-
" Serial No. : 13URC45013201
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2% ID No. : UAE.WAO.015/2561
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
Result : Dissolved Oxygen Meter Adjustment With Air 100 % 3 Soi Udomsuk 41, Sukhumvit Road,
Dissolved Oxygen Probe No.:  22B100125 Bangchak, Phrakhanong,
Bangkok 10260
Titration Method DO Meter Location : Lab Floor 2
- ) Standard Deviation
(Azide Modification Method) Reading Received Order : 10 February 2024
(mg/L) (mg/L) (mg/L) Calibration Date : 10 February 2024
Ambient Temperature : (26+10) %
8.20 8.19 0.0055 Relative Humidity : (50+30) %
Calibrated by :
This report was certified only for the instrument we tested.lt is allowable to use for study Approved by :
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced Approved Signatory
other in fullwithout written approval of the laboratory ()
(
()
-00o-
Issue Date : 19 February 2024

The Uncertainties are for a probability of approxi ly 95%

This certificate may not be reproduced other than in full, except with the prior written

lﬂnm‘j‘uﬁ- Approval of the head of Corporate Services 3 : Equipment Calibration and Testing \L s'himuﬂu
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Equipment :

Condition As-Received :
Reference :

Result of Calibration :-
Function of UUC* :

BOD Incubator Cert. No.: 24TM303
Used Item Page: 30f3
2402-02340C-1

(*) Without Adjustment

Temperature Source

Fresh air setting : Not Available
Calibration| UUC* uuc T Overall |C
Point Setting | Reading stability uniformity Variation| Factor
(°C) ()| (c) (£°C) (°c) (°Cc) k
20.0 201 | 199 0.37 0.72 14 2
Calibration Measured Temperature ( °C ) .
Point Position
(°c) 1 [ 2 | 3 [ 4 [ 5 [ 6 [ 7 [ 8 [o(ef)| (zc)
200 | 19.873 | 19.803 | 20.322 | 19.690 | 19.615 | 19.585 | 19.612 | 19558 | 19.645 | 0.58

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor.
Temperature uniformity : The i i of at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the p pattern or ity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UuC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

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

gl

-000-

1NA3

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

Certificate of Calibration CertNo.: 24MN293

Page.: 10f3

Equipment : Electronic Balance

Manufacturer : Mettler Toledo

Model : XSR204

Serial No. : C117635043

ID No. : UAE.WAS.012/2564

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

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

Location : Balance Room (108)
Received order : 11 May 2024
Calibration Date : 11 May 2024
Ambient Temperature : 15°Cto 40 °C
Relative Humidity : 30 % to 90 %

Calibrated by :

Approved by :

Approved Signatory
(
(

(v
Issue Date : 15 May 2024
The Uncertainties are for a i probability of approxil 95%

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

mnms'l:ianu

NSC-TISI-TIS17025
TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received :  Used Item Page: 20of 3
Reference : 2402-02340C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which with i T Detector ( RTD ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY59003411 23LM208 TPA 27 Dec 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source
Fresh air setting : Not Available Environment during calibration
S IR Beginning Finished
Temp. (°C) 28 31
REL.Humid. ( % ) 70 65
2 4 AC Supply (Volt ) 233 234
: :
g (rot) Position : Ref. Std.
H E Hi2 ID No.:
! 8 20RTD-2/1
i 2 /" | 20RTD-2/2 |
W2 o JAIS | 2Rz
=t 20RTD-2/4
W 20RTD-2/5
20RTD-2/6
20RTD-2/7 |
Probe Installation Details : Dimension of Chamber : 20RTD-2/8
a0 D= o2 20RTD-2/9
b= 10 cm w= 12 m
c= 10 cm H= 12 m
Capacity = 0.89 m®
N
Equipment : Electronic Balance Cert.No.: 24MM293
Condition As-Received :  Used Item Page: 2 of 3
Reference : 2405-01660C-2

Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 based on UKAS LAB 14
according to direct measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Instruments Model Serial No. ID No. Test report No. Due date
1) Standard Weight Set (E2) 15884 24053 70RC007 MM-0013-24 25 Jan 2026

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

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

4. This certificate is not certified for any commercial transaction.

5. This certification is traceable to the International System of Unit.

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration
Range capacity : 0 g to 220 g Resolution 0.0001 g

Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g9) (9) (tmg) (k)
100 100.0000 0.0000 0.27 2.03
200 200.0001 -0.0001 0.31 2
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007
'
enansluemunu
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s s pase, FOUNGNON for Industrial Development National Food Institute KIARN =
Equipment : Electronic Balance Cert.No.: 24MM293 ey of mavery FoOd Industrial Laboratory Service Center CALIBRATION 0061
Condition As-Received :  Used Item Page: 3 of 3 . . -
Reference : 2405-01660C-2 Calibration Certificate
Result of calibration 2 3]
2. Effect of off center loading
A mass of 100 g was placed to various position on the pan. > <
The weighing machine reading error obtained is given in the table Front Front Front Certificate No.: 2402283-002-01
Maximum difference between Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,
(9) (9) (9) (9) (9) (9) ' '
+0.0002 -0.0001 0.0000 +0.0002 0.0000 0.0003 10260
3. Departure from nominal value
Balance Measurement Coverage Page 1 0f 4
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (9) (2 mg ) (k) Equipment: Electronic Balance
Unload 0.0000 0.0000 0.15 213
1 1.0000 0.0000 0.15 213
5 5.0000 0.0000 0.15 213 Manufacturer: METTLER TOLEDO
10 10.0000 0.0000 0.15 244
20 20.0000 :0.0000 0.19 2,03 Model: XSR205DU
50 50.0001 -0.0001 0.19 2.06
60 60.0001 -0.0001 0.19 204 .
80 80.0001 -0.0001 027 > Serial No.: €210685394
100 100.0002 -0.0002 0.27 2.03
120 120.0001 -0.0001 0.29 2 ID No.: UAE.WA0.010/2565
200 200.0001 -0.0001 0.31 2
The reported uncertainty of measurement was based on a standard ur inty iplied by a Order No.: 2402283
factor k , providing a level of confidence of approximately 95 %.
Operation No.: 2402283-002
-o0o-
Date of Receipt: 2 April 2024

Date of Calibration: 2 April 2024

Calibrated by _ Approved by

Scientist (

Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 for the i Team

The inties are for a confi ility of approxi 95%

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation Scheme
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. This certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Institute g NS TISITIS 1025 e Foundation for inclustial Development Nafioral Food Insfiute Zame a8 e
Food Indusirial Laboratory Service Center CALIBRATION 0061 minietry of nauery  FoOd Industrial Laboratory Service Center CALIBRATION 0061

Calibration Report Calibration Report

Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution: 000001 g/ 0.0001 g Model: XSR205DU Resolution: ~ 0.00001 g / 0.0001 g
Serial No.: (210685394 ID No.: UAE.WAO.010/2565 Serial No.: (210685394 ID No.: UAE.WAO.010/2565
Capacity: 220 g Capacity: 220 g
Date of Cali i 2 April 2024 Page 2 of 4 Date of Cali i 2 April 2024 Page 3 of 4
i C iti Ambient 245 + 05 °C Relative Humidity: 475 + 2.5 % Calibration Results: (Continued)

Place of Calibration: Laboratory, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Condition of Equipment: Good Condition
Condition of This Results of Calibration:

n Range: 0-80g
n Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )

1. Calibration Method: NFI Method W-MA-001  In-House Method based on UKAS Lab 14 : 2019
2. Reference Standards:
Reference Standard ~ Model Serial No.  Calibrated By  Certificate No. ~ Due Date Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
Standard Weight Class E2 1mg to 200 8505567572 Tcs M23040535 8 April 2024
andard Weight Class mg 9 ° ) >0 P (g9 (g (g ) (g ) (* g ) L3
Instrument Model Serial No. Calibrated By Certificate No. Due Date
Unload 0.000000 0.00000 0.00000 0.0000086 2.00
Thermo-Hygro Meter 608-H1 NFLBTH 016/23 Quality Reborn QR24-0343 9 February 2025
5, The ceiufonemsabin s 55 ORLT 0.001 0.001003 0.00101 -0.00001 0.0000089 2.00
4. This certificate was certified only for the instrument we calibrated. 0.005 0.005003 0.00500 0.00000 0.0000092 2.00
5. This result of calibration was found accurate as shown on date and place of calbration only. 001 0.010003 0.01000 0.00000 0.0000089 200
Calibration Resuits: 005 0.0499% 0.05000 0.00000 0.00000%6 200
1. Repeatability of Reading: 0.1 0.100011 0.10000 0.00001 0.000011 200
- 05 0.500016 0.50001 0.00001 0.000014 2.00
Nominal Value (g ) Standard Deviation of Reading (9)
0 20000042 1 1.000003 1.00002 -0.00002 0.000016 2.00
80 0.0000052 2 2.000023 2.00001 0.00001 0.000017 2.00
100 0.000048 5 5.000017 5.00002 0.00000 0.000020 200
200, 0:000048 10 10.000009 1000000 0.00001 0.000026 2.00
2. OffCenter(Emror: 20 20.000031 20.00000 0.00003 0.000037 200
Amassof 100 g was placed and moved to various position on pan
30 30.000040 30.00001 0.00003 0.000050 2.00
The balance reading obtaired is given in the table.
- 0 50 50.000028 50.00002 0.00001 0.000068 2.00
o O 80 80.000068 80.00002 0.00005 000011 2.00
@ 9
1 2 3 4 5 6 (Maximum Difference)
(9 )|lC9)]|Ceg)fCg)|Cg)]C g ) (Cwgies)
100.0000 | 100.0001 | 99.9999 | 99.9999 | 100.0001 | 100.0000 0.0001

F-CS-012 Revision: 01 Date: 20-04-65 F-CS-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2402283-002-01
Equipment: Electronic Balance Manufacturer:  METTLER TOLEDO
Model: XSR205DU Resolution:  0.00001 g/ 0.0001 g
Serial No.: C210685394 ID No.: UAE.WAO.010/2565
Capacity: 220 g
Date of Calibration: 2 April 2024 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 81-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value: (Range: 81 - 200 g ; Resolution: 0.0001 g )
Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
(9 (g (9 (9 (¢ g ) I3
% 90.00010 90.0001 0.0000 0.00015 200
100 100.00006 100.0001 0.0000 0.00015 200
110 110.00007 110.0001 0.0000 000016 2.00
120 120.00009 120.0000 00001 0.00017 2.00
130 130.00010 130.0000 00001 000019 2.00
140 140.00014 140.0000 00001 000020 2.00
150 150.00009 150.0001 0.0000 000020 200
160 160.00010 160.0001 0.0000 000022 2.00
170 170.00012 170.0001 0.0000 000023 200
200 200.00016 200.0002 0.0000 000028 200

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

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

Equipment : Hot Air Oven Cert. No.: 24TM589
Condition As-Received : Used Item Page: 20of 3
Reference : 2404-00040C-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OTO02 based on TLAS G-20 according to direct
measurement method with Data Acquisition which connected with Resistance Temperature Detector ( RTD )
and Thermocouple Type T.

The temperature scale used was based on ITS-90.

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
S e inni Finished
Temp. (°C) 27 26
REL.Humid. (% ) 47 48
IAC Supply ( Volt ) 221 220
Ref. Std.
H Calibration Point
(120to 180 )
Position : (104)°C
/ =
| 21-18TC-01 |22-18RTD-2/1
21-18TC-02 | 18RTD-22
21-18TC-03 18RTD-2/3
21-18TC-04 | 18RTD-2/4
Probe jon Details : D e 21-18TC-05 | 18RTD-2/5
= @1 @ o e 21-18TC-06 | 18RTD-2/6
b= 50 ©m e e o 21-18TC-07 | 18RTD-2/7
e . ——— 21-18TC-08 | 18RTD-2/8
Capacity = 0.30 me 21-18TC-09 18RTD-2/9

tenaslumunu
a 1209739

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

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

NSC-TISI-TIS17025

TEL.0-2717-3000-29  FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM589

Certificate of Calibration ok
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B212.0411
ID No. : UAE.WAO.005/2556
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Lab Floor 2
Received Order : 01 April 2024
Calibration Date : 01 - 02 April 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%

Calibrated by :

Approved by :
Approved Signatory

(
O
(

Issue Date : 5 April 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services,

mnms‘lumuqsu
A 006506

Equipment : Hot Air Oven Cert. No.: 24TM589
Condition As-Received : Used Item Page: 30f 3
Reference : 2404-00040C-3
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration| UuC* uuc ¢ T Overall
Point Setting |Reading stability uniformity Variation| Factor
(°c) (°C) | (c) (£°¢) () c) k
104.0 104.0 104.0 0.032 0.47 0.84 2
120.0 120.0 120.0 0.12 0.72 1.3 2
180.0 180.0 | 180.0 0.13 1.2 1.5 2
Calibration Measured Terr!p!erature( SGY), Uncertainty
Point Position
(°c) 1 2 3 4 5 6 7 8 9(ref) | (#°C)
104.0 104.464 | 103.847 | 104.226 | 104.232( 104.106| 103.691| 104.275 104.127 | 104.013 0.42
120.0 120.486| 120.089| 120.635| 120.596 | 119.531| 119.644 | 120.364 | 120.144 | 120.158 11
180.0 180.574 | 179.769| 180.285| 180.870( 179.594| 179.790| 180.287 | 179.961 | 179.802 1.1

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest maximum di of measured
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

ire at any one sensor.

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 %.

-00o-

LONATUMY
a1209 739"I


1820
Rectangle


1820
Rectangle


1820
Rectangle


1820
Rectangle


1820
Rectangle



DQE Services Co.,Ltd.

DQE

Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com uec.nevns wczs
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 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 315

Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60

Serial No. : MY15410009

ID No. : UAE.WAT.020/2558

Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024

Condition Instrument : Good

o - Appmvedby: _

Technical Manager Quality Manager

‘The calibration result is applied only to the above calibrated item and was found accurate as shown on date and place of calibration only.

‘The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of realized at ing national

standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co., Ltd.

tonanslsienunaL.

DQE Services Co.,Ltd.
DQE Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 s
Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com Nscnsins 7028
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
20 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 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 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5230 0.5184 0.0046 0.0030 2.00
463 0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
461 1.0002 0.9964 0.0038 0.0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5517 0.5485 0.0032 0.0030 2.00
3% 1.0803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 2.00
635 1.0518 1.0482 0.0036 0.0030 2.00
1.9274 1.9202 0.0072 0.0079 2.00

ionaaslagLeN

DQE Services Co.,Ltd.
DQE : 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 f
Services

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com uscnsuns ez

REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 ‘c
Relative humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 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 : 1.5 nm.

Scan Speed of UUC: 60 nm/min

Scan Interval of UUC : 0.15 nm.

Resolution of UUC : Ph ic  0.0001 Abs.

Wavelength 0.1 nm.

tana%‘lnd'aauqu

DQE Services Co.,Ltd.

32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com wecnovTe s

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0050 2.00
s 0.7469 0.7435 0.0034 0.0057 2.00
0.0000 0.0000 0.0000 0.0050 2.00
»7 0.8674 0.8639 0.0035 0.0060 2.00
0.0000 0.0000 0.0000 0.0050 2.00
i 0.2919 0.2907 0.0012 0.0051 2.00
0.0000 0.0000 0.0000 0.0050 2.00
30 0.6430 0.6402 0.0028 0.0055 2.00

wenaslunavey
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DQE Services Co.,Ltd.
DQE . 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Services
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NscTsing s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.72 2420 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 2879 -0.09 0.18 2.00
334.06 3339 0.16 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.1 0.49 0.18 2.00
445.94 445.6 0.34 0.18 2.00
453.66 453.3 0.36 0.18 2.00
460.02 459.8 0.22 0.18 2.00
536.59 536.0 0.59 0.18 2.00
637.98 638.7 -0.72 0.18 2.00
431.38 430.8 0.58 0.18 2.00
472.50 472.4 0.10 0.18 2.00
513.47 513.7 -0.23 0.18 2.00
528.88 529.1 -0.22 0.18 2.00
573.17 573.5 -0.33 0.18 2.00
585.35 585.2 0.15 0.20 2.00
684.40 685.1 -0.70 0.18 2.00
740.72 741.4 -0.68 0.20 2.00
748.55 749.1 -0.55 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.3 -0.02 0.18 2.00

Remark : - UUC = Unit Under Calinration
- N/A = Not Avaiable
- The result expanded uncertainty of measurement U is stated as the standard uncertainty of measurement multiplied by the coverage factor & ,
which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

- End of Certificate -

wenanzlainaven,

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

TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM650
Page: 10of 3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Memmert

Model : IPP 260

Serial No. : V616.0066

ID No. : UAE.MIC.032/2559

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

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

Location : Microbiology Laboratory (302)
Received Order : 01 April 2024

Calibration Date : 02 - 03 April 2024

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by :

Approved by :

Approved Signatory

Issue Date : 7 April 2024

The Uncertainties are for a probability of app! 95%

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

mnms'l:ianu

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

TEL.0-2717-3000-29 FAX.0-2719-9484

=

—
N
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NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM647
Page: 10of3

Certificate of Calibration

Equipment : Incubator

Manufacturer : Binder

Model : KB 400 E6

Serial No. : 20200000015535

ID No. : UAE.MIC.018/2564

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

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

Location : Microbiology Laboratory (302)
Received Order : 01 April 2024
Calibration Date : 01 April 2024
Ambient Temperature : (26+10) °c

Relative Humidity : (50+30)%

Calibrated by :
Approved by :
Approved Signatory
()
%
(
Issue Date : 7 April 2024

The Uncertainties are for a confidence probability of approximately 95%

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

lﬂﬂﬁ‘l‘i‘hllﬂ’JUQN

N
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %ﬁ
CORPORAT RVICES 3: EQUIPME CALIBRATION AND RVICES —///:\\ g
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

NSC-TISI-TIS17025

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 24TM29
Page: 10f 3

Certificate of Calibration

Equipment : Water Bath
Manufacturer : Memmert

Model : WNE 14

Serial No. : L416.0606

ID No. : UAE.MIC.002/2560

Submitted by : United Analyst and Engineering Consultant Co.,Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Laboratory

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

10 February 2024
10 February 2024
(26+10)°C
(50+£30)%

Calibrated by :

Approved by :
Approved Signatory

Issue Date :

19 February 2024

The Uncertainties are for a probability of approxi: ly 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

wonenlumuny
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Equipment : Water Bath Cert. No.: 24TM29
Condition As-Received : Used Item Page: 20of 3
Reference : 2402-02320C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49001451 23LMm27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(c) (%RH.) ( Volt )
Beginning of Calibration 26 51 220
Finished of Calibration 25 50 221
- Ref. Std.
Position : ID No.:
1 N37P301419
- 2 P N37P300732
. S(eet) | N37P301420 |
4 N37P301421
5(ref.) N37P301425
Front
Long
Wy,
SN
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  iPa—un
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %/@\g
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 KA
TEL.02717:300029 FAX.0.2719.9484 CALIBRATION 000

Cert. No.: 24TM30

Certificate of Calibration o s
Equipment : Water Bath
Manufacturer : Memmert
Model : WNE 14
Serial No. : L416.0612
ID No. : UAE.MIC.003/2560
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Microbiology Laboratory
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

Calibrated by :

Approved by :
Approved Signatory

Issue Date : 19 February 2024

The Uncertainties are for a confidence probab

of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

~tenanslueunu

Equipment : Water Bath Cert. No.: 24TM29

Condition As-Received : Used Item Page: 30f 3
Reference : 2402-02320C-2
Result of Calibration :-  ( *) Without Adjustment
Function of UUC* : Temperature Source
= n n o ing (°
Calibration UUF: uuc Average’ Standa'r‘d Reading (°C ) Uncertainty|
point Setting Reading Position
(=) (el (°c) 1 [ 2 ] 3 [ 4 ] 5(ref) (£°C)
445 44.4 44.4 44508 | 44.469 | 44502 | 44521 | 44527 0.15
Calibration |\ ycormity | stabinity | COverage
point Factor
(°c) (°C) (£°C) k
44.5 0.15 0.074 2

Average* : The average of 30 values in each position.

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest i difference of at any one probe.

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity.

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 %.

-00o-
ton
Equipment : Water Bath Cert. No.: 24TM30
Condition As-Received : Used Item Page: 20of 3

Reference : 2402-02320C-3
Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-90.
Condition of this result of calibrati:
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY49001451 23LMm27 TPA 25 Feb 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(°C) (%RH.) ( Volt )
Beginning of Calibration 24 54 221
Finished of Calibration 26 55 220
Position : Ref:Std:
ID No.:
= ~ N37P301419
1 2 N37P300732
o=t 3 3 _ N37P301420
4 ~ N37P301421
5(ref.) N37P301425
Front

Lond
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l I AUgUSNMISKaLVUUSINSg@aIkNssuUaInis 7’2///'/;\§§
— Foundation for Industrial Development Naional Food Instirute i |G 4
ministry of Food Industrial Laboratory Service Center CALIBRATION 0061
Equipment : Water Bath Cert. No.: 24TM30 ca I i b rati on Ce rtifi cate
Condition As-Received : Used Item Page: 30of 3
Reference : 2402-02320C-3
Result of Calibr: (*) Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc* uuc* Average* Standard Reading ( °C ) i Certificate No.: 2402281-001-01
point Setting Reading Position Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
(EC) {8CH (ECY) il [ 2 [ 3 [ 4 [ 5 (ref) {(EE) Address: 3 Soi Udomsuk 41, Sukhumvit Road,
445 44.6 44.6 44491 | 44.463 | 44.496 | 44518 | 44528 0.15
P 10260
Calibration Uniformity | Stability Coverage
point Factor
(°C) (°C) (+°C) k Page 10f3
44.5 0.12 0.059 2
Average* : The average of 30 values in each position. Equipment: Autoclave
L : The i i of at any sensors and the measured temperature
at the reference location which are observed at the same time or at as close an observation time as possible Manufacturer: ALP
to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Stability : One-half of the greatest maximum difference of measured temperature at any one probe. Model: CL-40L
uuC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity. Serial No.: 808763
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
factor k, p a level of of i 95 %. ID No.: UAE.MIC.026/2563
-000- Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
caiibrated by | #vorovec by
Scientist
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 ible for the i Team
The unc ies are for a ility of il 95 %.

This Certificate is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation scheme
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. This certificate may not be reproduced other than in full
except with the prior written approval of the National Food Institute.
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Calibration Report Calibration Report
Certificate No.: 2402281-001-01 Certificate No.: 2402281-001-01
Equipment: Autoclave Equipment: Autoclave
Model: CL-40L Serial No.: 808763 Model: CL-40L Serial No.: 808763
Resolution: 0.1 °C  IDNo.: UAE.MIC.026/2563 Resolution: 0.1 °C  IDNo.: UAE.MIC.026/2563
Manufacturer:  ALP Manufacturer:  ALP
Date of Calibration: 2 April 2024 Page 2 of 3 Date of Calibration: 2 April 2024 Page 3 0f 3
Calibration point: 115.0 aand 121.0 °C B
Location: LABORATORY, UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Calibration result:
il Conditit Ambient T (25 £1)° Calibration | Temperature | Relative | Line Voltage
Conditi °C Humidity (% (Volt)
Relative Humidity (55 % 7 ) % nition 00 [Humidky (%)) (Vi)
i atposton
Line Voltage (225 5 ) vot Min 24 86 20 i
Max 255 62.1 230 Samm e PO
the upper half of the chamber
the chamber dran, vathn 100 mm
Condition of this results of Calibration: R
. o Table1l : Reporting of Temperature
1. This instrument was calibrated by insert 3 standard temperature recorder with RTD into its autoclave and calibration Measured Temperature (°C) @ Sensor No.
according to W-TE-018 based on BS 2646-1(2021) : Autoclaves for sterilization in laboratories Design, construction, safety Calibration Point (Sensor No.2 is REF) Uncertainty
and performance Specification. °c) Std.# 1 Std.# 2 (Ref) Std.# 3 +(°C)
- The temperature scale used was based on ITS - 90 . 115.0 115.28 115.35 115.38 0.64
- All data show below were final values and the initial data may be obtained upon request. 121.0 121.28 121.36 121.37 0.64
2. Reference Standard Instrument :
Instrument Model Serial No. | Certificate No.| Due Date Through Table 2 : Reporting of Characterization Result
HiTemp140-2 R54918 TE 660383-01 8 April 2024 | " O FOOD UUC* Setting uuc* Reading Stability Uniformity |Overall Variation|
o in (° o o o o o,
Dighal T(Dm m er;“"‘ RTD [ Temp140-2 525601 TE670033-01 | 9 November 2024 | MADGETECH INC. (O] Min (°C) | Max (°C) |Average (°C)) MPa £(°C) (4] (4]
el 115.0 115.0 115.1 115.0 0.08 0.19 013 0.48
HiTemp140-2 525602 TE 670034-01 | 9 November 2024 | MADGETECH INC.
121.0 121.0 121.1 121.0 0.12 0.17 0.10 0.38
3. This certificate is traceable to International System of Units (SI Units).
4. This certificate was certified only for the instrument we calibrated. No
5. This result of calibration was found accurate as shown on date and place of calibration only. The quoted uncertainty include * Stability * and " Loading effect ( 20% of Uniformity )"
6. This standard does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical. UUC* = Unit Under Calibration
7. Condition of Calibrated item :  Good Stability = One-half of the greatest maximum difference of measured temperatures at any one sensors,
UUC Description :  Setting program function sterilization : STERILIZE/NORMAL for at least half an hour after reaching steady state.
Time of sterilization 15  Minute At 115.0 aand 121.0 °C Uniformity = The maximum difference of measured temperatures at any sensors and the measured
8. Result of Calibration : Without adjustment temperature at the reference location which are observed at the same time.

After adjustment Overall Variation = The difference of the maximum and minimum measured temperatures througout observation time.

The report uncertainty of measurement was based on standard uncertainty multiplied by coverage factor k= 2, providing
a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  jlac=MRA:
CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

NSC-TISI-TIS17025
CALIBRATION 0008

Cert. No.: 24TM835
Page: 10f 3

Certificate of Calibration

Equipment : Autoclave

Manufacturer : ALP

Model : CL-40L

Serial No. : 810010

ID No. : UAE.MIC.032/2565

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

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

Location : 301 Room

Received Order : 07 June 2024
Calibration Date : 07 June 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50+£30) %

Calibrated by :

Approved by :
Approved Signatory
()
()
)
Issue Date : 11 June 2024

The Uncertainties are for a

probability of ap i 95%

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

I.i)ﬂa‘l‘i‘hllﬂ’ltlﬂll

Equipment : Autoclave Cert. No.: 24TM835
Condition As-Received : Used Item Page: 30f 3
Reference : 2406-01900C-1
Result of Calibration :-  (*) Without Adjustment
Function of UUC* : Temperature Source
[¢] i Set : Te = 1150 °C
il period = 15 minute
uuc* uuc* Average* .| Pressure Coverage
Setting ing | Position i Stability i Uncertainty Factor
(C) c) (c) (£°C)| (MPa) (£°C) k
1 115.296
115.0 115.0 2 115.252 0.17 0.09 0.75 2,
3 115.317
o] i Set: T = 1210 °C
Sterilization period = 20 minute
uuc* uuc* Average* - Pressure & Coverage
Setting | Reading | Position | Standard Reading Stability Reading Uncriainty Factor
(c) (°c) (°Cc) (£°C)| (MPa) (£°C) k
1 121.096
121.0 121.0 2 121.119 0.24 0.13 0.75 2
3 121.121
Average* : The average of 30 values in each position.
Stability : One-half of the greatest i of d at any one probe.
UUC* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
-o00o-
'
enaslumunu

Equipment : Autoclave Cert. No.: 24TM835
Condition As-Received : Used Item Page: 20of 3
Reference : 2406-01900C-1

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT03 Based on BS 2646-5 according to
direct measurement method with Data Acquisition which connected with Thermocouple Type T

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY44073381 23LM73 TPA 18 May 2025
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.
4. This result of calibration covers laboratory autoclaves for the sterilization of goods and material which
could be infected with organisms categorized as Hazard Group 1, 2 and 3**
(** = Categorization of pathogens according to hazard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
complete containment and sterilization of infected condensate is considered to be essential.
This result of calibration does not apply to sterilizers or disinfectors used for medical, dental, pharmaceutical
or veterinary purposes which are directry concerned with patient care, or those used for fabrics subjected to
sterilization which are required to be dry at the end of cycle.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

(°C) [ (%RH.) (\Volt)
Beginning of Calibration 26 58 222
|Finished of Calibration | 27 61 221
Position Description Raf, Std.
T Sescnpton. ID No.:
1= [Center of chamber 23-01TC-08
2= |Temperature sensor 23-01TC-09
3 = |Exhaust port 23-01TC-10
'
enaslueuR

&= DKSH

ﬂ;&i(m Certificate of Calibration

NSCTISITIS 17025
Calbatan 0087

Equipment: Balance Certificate No.: C01234158
Model: PX623 Issued Date: 08 December 2023
Serial No. (or ID.):  C236754745 (UAE.MIC.055/2565) Job No.: WO-00011251
Manufacturer: Ohaus Page: 10of 3
Condition: In condition

Customer: United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260

Environment Condition: ~ Temperature 25 °C + 05°C

Humidity 54 %RH + 1.7 %RH
Calibration Place: United Analyst and Engineering Consultant Co., Ltd. (301 Mircobiology Room)
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10260
Calibration By: Mr. Adisai Maknoi
Calibration Date: 07 December 2023
The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the SI Units maintained by National Institute of Metrology
(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02222534

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (SI). It provides traceabilty of measurement to
international or national standard or other recognized national standard laboratories.

‘The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

These results may be affected by deviations from specified conditions. The resuls relate only to the items tested, calibrated or sampled. The report shall
not be reproduced except in full without approval of DKSH Technology Limited.

i finiodion maTuTall $oin

DKSH Techr Limited

2533 AN W9 LumNSETaS NTMYGLAS 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
000  Email: com

@naslumuny
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Calibration Results:

Certificate No.: C01234158

&z DKSH

Page: 2 of 3

Before Adjustment
Eccentric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
rﬂl : 2 2 Nominal Test Value 200 @
@© &) a 90O Reference Points (g)
@I@ < y S A B c D E
I o S - 0.000 -0.003 0.000 0.001
ility: D of the standard of balance., 0.001  (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Error of indication from nominal or mass value., 0.001 (g)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty
@ @ @ (O] @ *
1 1.0000 1.000 0.000 0.0013 2.10
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10.001 0.001 0.0013 2.10
20 20.0000 20.000 0.000 0.0013 2.09
50 50.0001 50.000 0.000 0.0013 2.09
100 100.0001 100.001 0.001 0.0013 2.09
200 200.0004 200.002 0.002 0.0014 2.07
300 300.0005 300.002 0.002 0.0015 2.05
400 400.0006 400.004 0.003 0.0016 2.03
500 500.0006 500.008 0.007 0.0019 2.02
600 600.0007 600.009 0.008 0.0021 2.01
oy
5533 St R, Bk, Paran. Banhon 1028 '
PR, e enanslumugu

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 2022

Refer to Certificate No.: C01234158 Page: 1 of 3
Statements of conformity:
This conformity certificate documents the validity of the following of ity based on the
results of i ibrati i
The error of i during are under given 1t and i iti and
idering the uncertainty 95%) within the specification. The given

&z DKSH

measurement uncertainty already includes other all effects by according to the standard method, UKAS Lab14. Therefore,

those parameters have not been assessed separately.

Tolerance and Decision rules:

Assessment of the conformity of the measurement device are done based on direct comparison of the relevant
measurement results with the tolerances and decision rule are prescribed by the customer.

Decisionrule: [J] Choice A

[ Choice B

Binary Statement for Simple Acceptance Rule (w = 0), Specific Risk < 50% PFA.

Non-binary statement with guard band (w = 1 U), Pass or Fail Specific Risk < 2.5% PFA and

Condition Pass or Condition Fail Specific Risk < 50% PFA.

O ChoiceC

band (w=rU).
+ PFA - Probability of False Accept

Customer defined, Customers may define arbitrary muttiple of r to have applied as guard

Authorized signatory
1 fimiodion mATuTall $oin
DKSH Te
2533 o W41149n swAnaeTa neUAT 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 v
Phone: +66 26397000 Email: ibrat lanm,‘luﬁquq”

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 2022

Certificate No.: C01234158 Page: 3 of 3
After Adjustment
Eccentric Error: Weight to be1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
2. 19l Nominal Test Value 200 ()
(©) @ 9© ©© Reference Points (g)
©© \QQ s A B c D E
l:!r:' ‘:'_'__l \:p] - 0.001 -0.002 -0.002 0.001
Repeatability: Determination of the standard deviation of balance., 0.001 (g)
Nominal test value (g) Standard Deviation
50 0.0006
500 0.0008
Error of indication from nominal or mass value., 0.001 (@)
Nominal Value | Conventional Mass Displayed Value Error of indication Uncertainty .
@ @ @ @ @
1 1.0000 1.000 0.000 0.0013 2.10
5 5.0001 5.000 0.000 0.0013 2.10
10 10.0001 10.000 0.000 0.0013 2.10
20 20.0000 20.000 0.000 0.0013 2.10
50 50.0001 50.000 0.000 0.0013 2.10
100 100.0001 100.000 0.000 0.0014 2.09
200 200.0004 200.000 0.000 0.0014 207
300 300.0005 300.001 0.001 0.0015 2.05
400 400.0006 400.002 0.001 0.0017 2.04
500 500.0006 500.001 0.000 0.0019 2.02
600 600.0007 600.002 0.001 0.0021 2.01
The End of Certificate
R O wenaslimugy

Delivering Growth - in Asia and Beyond.

CAL-FM-C01-14: 12 Sep 2022

Refer to Certificate No.: C01234158 Page: 2 of 3
Statements of conformity:
Before Adjustment
Readabllity; 0.001 g
Nominal Value Error of Guard band (w) [ Tolerance ()
indication Conformity
g g g 9
1 0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.001 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.001 0.0013 0.200 Pass
200 0.002 0.0014 0.400 Pass
300 0.002 0.0015 0.600 Pass
400 0.003 0.0016 0.800 Pass
500 0.007 0.0019 1.000 Pass
600 0.008 0.0021 1.200 Pass
The validity of the of ity cannot be for different places of use, environmental conditions or improper use.

i Ainiosioy maTula $1in
DKSH Technology

Te
2533 U Weeen lwansETan nfeMAIUAT 10260

2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
it We

Phone: +66 26397000  Emait:

jebsite:

Delivering Growth - in Asia and Beyond.
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Refer to Certificate No.: C01234158 Page: 3 of 3
Statements of conformity:
After Adjustment
Readability; 0.001 g
Nominal Value Error of Guard band (w) | Tolerance (&)
indication Conformity
g9 g g g
1 0.000 0.0013 0.002 Pass
5 0.000 0.0013 0.010 Pass
10 0.000 0.0013 0.020 Pass
20 0.000 0.0013 0.040 Pass
50 0.000 0.0013 0.100 Pass
100 0.000 0.0014 0.200 Pass
200 0.000 0.0014 0.400 Pass
300 0.001 0.0015 0.600 Pass
400 0.001 0.0017 0.800 Pass
500 0.000 0.0019 1.000 Pass
600 0.001 0.0021 1.200 Pass
The validity of the of cannot be for different places of use, environmental conditions or improper use.
The End of Statements of conformity

whin uniosion maTulall $1in
DKSH Technology Limited
33

twmmszTans ny 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
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wasesausnindavd
@i lus: WO-00011251
#ilaiadasiia: Balance ‘i'u: PX623 winglauAias: C236754745
asRday (3u) A5EBY ()
07 Dec 2023 s1un1nsREa 07 Dec 2023 neme
Und | Lilnd Und | Lind
General

= a 1 #w'\W/Adapter, power supply 220/110V ] ]

= [m] 2. Auduysaiganszaniuay (Cover) =] m]

| [m] 3. n'nuﬂuusrﬁqn-uaﬁzﬁuﬁw 7] m]

1] m] 4. melbussiusasandaatas ] m}

| = 5. nsnaudusvvanhing =] m]

m} O 6. m'mﬂuusnhlm Display [} [m}

O 7. msusawavas Display udsanimiin ] m]

= [m] 8. amsnsaudh (Stopper) / pan support = m]

= O 9. N9 uzas Function Internal / External ] (]

1] m} 10.  AmdzaInvaviiedavnuuanuazumu load cell 7} [m}

o [m] 1. anmewonaey o donudidaedas o m]

vansmaRA/Tauunin :

whiin Ainiosioy maTuTal $rin
DKSH Techr Limited
2533 OUUATRIIN KEIUNIN ANSE TS nqITIBHILAS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 26397000  Emai: We

Delivering Growth - in Asia and Beyond.
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Before Adjustment
Job No.WO-00011251
Readability:0.001g

Error of indication
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X Errorof indication = Uncert(+) = Uncert(-) Display of balance
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After Adjust
Job No.WO-00011251

Error of indication
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