NAC

JIRANATEE ASSOCIATES CO.,LTD.

liranatee Associates Co,Ltd
63/14-15, 67/35-36

Petchkasem 7,7/1, Rd. Watthapra, Bangkokyal,

Bangkok 10600(Thailand)

Tel: +6R0BGE0812

Mobile: +66863999453

E-mall; jnac-calibration@|iranatee.com
Web site: www jiranatee.com

Certificate No. : CL-004-65

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

ID NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

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

Flow measurement laboratory
Calibration services department.

CERTIFICATE OF CALIBRATION

: Top Load Orifice

: Tisch Environmental, Inc.

: TE-5025A

13393

: UAE.EFNM.0B4/2560

: Used item

: United Analyst and Engineering Consultant Co.,Ltd.
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong,
Bangkok 10260

1 15Jul 2022
125 Jul 2022
: 26 Jul 2022

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity
Atmaospheric Pressure

CALIBRATION CONDITION:
Preconditioning
Measurement Condition

TABULATION OF RESULTS:

:23.0£3.0 C
:55.0+15.0 %RH
:1010 £ 10 hPa

: 24 hours at ambient conditions.

: The average values during measurement are 24.7 "C and 52.1 %RH.

The table on next page give the measured values.

Calibrated by:

[ Mr. Sorawit Thachalad
[ Miss littraporn Lertsomphol

THIS CERTIFICATE REPORT M

J
NA

\ JIRANATE ASSOCIATES OO, LT

IN WRITING FROM THE LABORATORY

Approved signatory: .........courwss

Page 1 of 2 Pages

Calibration procedure:

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

Traceability:

This certificate provides a traceability of The
measurement to recognized the national
standards, and to realization of the international
system of units (51) through the VSL (National
Metrology Institute of Netherlands) via Certificate
number: G2211901

Uncertainty of Measurement:

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

data - Guide to the expression aof uncertainty in
measurement’

Mr. Parinya Booncharoen
Calibration Department Manager

AY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR FENyef S LA IPT
1
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JIRANATEE ASSOCIATES CO.,LTD.

Continuation of Certificate of Calibration Number CL-004-65

MEASUREMENT RESULTS:

Page 2 of 2 Pages

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

Table 1: The results of @ Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qs]
Plate [Pa] [Ta) [Tm] Y
m’/min mmHg b o = mmHg inH,0 i

1 0.699 756.468 24 680 23.730 55.667 1.705 1.303 0.647
2 1.001 756.479 24.910 24,180 651.363 3.454 1.B55 0.918
3 1.114 756.494 24,550 23.970 41.751 4,535 2.126 1.051
4 1.166 756.510 24.470 23.900 30.652 5.138 2._264 1.118
5 1.416 756.534 24.400 24.150 30.200 7.619 2.757 1.357

Slope (m): 2.04689

Intercept (b): -0.02301

Correlation coefficient (r): 0.99987

Uncertainty (k=2): 0.010  m'/min

Table 2: The results of @ actual callbration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [0g]
Plate [Pa] [Ta] [Tm] ¥
m’/min mmHg %€ fic mmHg inH,0 m/min

1 0.699 756.468 24,680 23.730 55.667 1.705 0.819 0.649
2 1.001 756.479 24910 24.180 61.363 3.454 1.167 0.922
3 1.114 756.494 24.55_0 23.970 41.751 4535 1.336 1.054
4 1.166 756.510 24.470 23,900 30.652 5.138 1.422 1121
5 1.416 756.534 24.400 24.150 30.200 7.619 1731 1.360

Slope (m): 1.28208

Intercept (h): -0.01449

Correlation coefficient (r): 0.99987

Uncertainty (k = 2): 0.011  m*/min

***End of Certificate of Calibration***

e
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lenaslupmuny




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  Certificate No.: 227918

Page: 10of2

Equipment : U Tube Manometer
P —— Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-WIM Corporale Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.180/2561

Condition As-Received: Used Item

Received Date: 01 July 2022
Calibration Date: 11 July 2022
Reference: 2202-0083WsC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
Ambient Temperature: ( 23 £ 2 ) °C
. 4 ;
Relative Humidity: (60 + 16 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1012 mbar

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

Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No.

1) Pressure Calibrator PC106P 1189 MP-0113-22
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 installed in vertical orientation and center of connector was used as the reference level.
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 at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Nopparat Phongam Approved Signatory : /”fﬁ-_ﬂof [

Due Date
14 Jul 2023

Issue Date : 11 July 2022 [ ] Phalinee Prabpaipal
[ ] Sura Suwannasri
[ Attapol Panurach

(DNAS INAIAN
B 0250402



Cert.No.: 22P918

Page: 2 of 2

Result of calibration:- Without adjustment Range : 0 inH.O to 36 inH,O

Eunction:- Pressure Measurement Scale Interval : 0.1 inH,O( The Fifth Estimate )

Increasing Pressure

UUC Indication
Applied Pressure  High-port side Low-port side AP Error
(inH,0) (inH,0) (inH,0) (inH;0) (inH,0)

0.00 0.00 0.00 0.00 0.00
2.00 1.00 -1,02 2,02 0.02
4.00 2.00 -2.00 4.00 0.00
6.00 3.02 -2.98 6.00 0.00
8.00 4.00 -3.98 7.98 -0.02
10.00 5.00 -4.98 9.98 -0.02
12.00 6.02 -6.00 12.02 0.02
14.00 7.00 -6.98 13.98 -0.02
16.00 8.00 -7.98 15.98 -0.02
18.00 9.00 -9.02 18.02 0.02
20.00 10.00 -10.02 20.02 0.02
22.00 11.00 -11.02 22.02 0.02
24.00 11.98 -12.00 23.98 -0.02
26.00 12.98 -13.04 26.02 0.02
28.00 13.98 -14.04 28.02 0.02
30.00 14.98 -15.04 30.02 0.02
32.00 15.98 -16.06 32.04 0.04
34.00 17.00 -17.06 34.08 0.06
35.50 17.78 -17.94 35.72 0.22

The uncertainty of measurement was = 0.11 inH,O

*UUC = Unit Under Calibration

* AP = High-port side - Low-port side

The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-00o-
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
INNOVATIVE |

T 139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO, - ANS! National Accreditation Goard
whian BuTuofiv Buswiwue $de ACCREDITED

|!II|II|I

|||I il

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

CALIE'IIOM LABORATORY
TEL: (66)0-2116-3860-1 FAX: (66)0-2116-T140 AC-2961
Page 1/2

Certificate of Calibration

Customer Certificate No : 22-AFM-116
Name . UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Request No : Req-2022-1333
Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong,

Bangkok 10260

Unit Under Calibration Details

Measurement Item : Air Flow meter Sensor Model : -
Manufacturer : BGI Sensor Serial Number : -
Model : Delta Cal DC1

Serial Number : 158850

1D : UAE.EFM.038/2561

Location of Calibration : LAB 4 AIR VELOCITY METER

Calibration Environment and Details

Temperature : BCTEIC
Humidity : 55 %RH + 20 %RH
Barometric Pressure : 1013 hPa + 10 hPa
Received Date : 22 July 2022
Calibration Date . 16 August 2022
Calibration Procedure  : In-house method CP-AFM-01 by Comparison technique with Standard Primary Flow Calibrator
Reference Standard Model Serial Number Traceble Due Calibration
Air Flow Meter Gilibrator 3 High Flow 18501012012 Sensidyne 15 June 2023
Traceability :
This certificate providoes traceability of measurement to recognized national standard, and to the realization of the international System of
Units (SI)
Note :

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.

Calibration By : m Approved By : gf)'l_f?':?
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Issue Date : 16 August 2022

The resulis related only fo the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

enaslunIuay



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 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T140

ANSI Nalional Accreditation Board
w¥iiv BuTunfivl Busnjons $fa ACCREDITED

“III{II

CALITAATION LADDTATOAY
AC-2961

Page 2/2

Result of Calibration :

Certificate No : 22-AFM-116

Request No : Req-2022-1333

Flow Setting STD Flow Reading | UUC Flow Reading | Correction Flow Uncertainty
(LPM) (LPM) (LPM) (LPM) (LPM)
14.5 14.50 14.48 0.02 0.21
15.0 15.00 14.97 0.03 0.22
15.8 15.80 15.76 0.04 0.23
16.6 16.60 16.54 0.06 0.24
18.3 18.30 18.23 0.07 0.27

Note
STD : Standard

UUC : Unit Under Calibration

Calibration media ; Air

* Indicates non accredited

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative [nstrument Co., Lid.

FM-708-AFM-01 Rev.00 Issue date 01/07/19

lenasluemuny



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

lIINIIII

INMNOWVATIWVIE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

uisin BuTunfivl Busvyuus e

NSC-TISI-TIS17025
CALIBRATIOND298

Certificate of Calibration

Customer Certificate No :
Name : UNITED ANALYST AND ENGINEERING CONSULTANT Request No :

CO., LTD. Page:
Address - 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak. Prakanong,

Bangkok 10260

Unit Under Calibration Details

Calibration Parameter : Temperature

[nstrument Name . Air Flow meter Range Calibration :
Manufacturer : BGI Type of Sensor :
Model : Delta Cal DCI Sensor Diameter (mm) :
Serial Number : 158850 Calibration Position (mm) :
Resolution i 0leC Intrument Status :
[D Number ¢ UAE.EFM.038/2561

Calibration Environment and Details

Temperature 5 23 EFC

Humidity . 559%RH+ 15 %RH

Received Date ;22 July 2022

Calibrated Date : 16 August 2022

Calibration Procedure  :  [n-house method CP-TPM-01 by Comparison with Standard Thermometer.

Reference Standard

22-TPM-346
Req-2022-1333
1/2

20°Cto45°C
RTD

3

45

Used

Digital Thermometer with Sensor, Manufacturer: GINGO/GINGO, Model: GT11/ RTD100, SN:

08000057, 1D; 02-TPM Which was calibrated on 10 March 2022, Calibration Certificate No. : QR22-0578

Traceability * This Certificate is traceable to SI Unit through Quality Reborn Co., Ltd., NSC-ONSC Accreditation No.:

Calibration 0292

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of confidence

approximately 95 %.

Approved By :

i)

Mr. Pacit Mathavorn

Calibration Engineer Supervisor
Issue Date : 16 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-708-TPM-01 Rev.01 Issue date 13/02/20

enanslunIuay



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEOQO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

|Ii||l|||
i
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NSC-TISI-TIS17025
CALIBRATIOND298

Calibration Note

Certificate No :

UUC Adjustment . Not Adjust Request No :
Page :
Result of Calibration :
e T:;t::" UUC Reading Correction Uncertainty
=) =C) z°C)
{°C)

20.003 20.0 0.0 0.14

25.004 24.9 +0.1 0.14

- 30.000 30.0 0.0 0.14

- 35.004 331 -0.1 0.14

40.000 40.1 -0.1 0.14

45.003 452 -0.2 0.14

20.003 20.0 0.0 0.14

25.004 25.0 0.0 0.14

- 30.000 30.0 0.0 0.14

! 35.004 349 +0.1 0.14

40.000 40.0 0.0 0.14

45.003 45.0 0.0 0.14

End of Certificate
Calibrated By :

22-TPM-346
Reg-2022-1333

212

(v

Mr. Sittichok Jirapukdeesakun

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd.

FM-T708-TPM-01 Rev.01 Issue date 13/02/20

lenaslupmuny
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

e

Diedy
TEL. 0-2717-3000-24 FAX. 0-2719-9484 I
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534/4 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/~ 0y

s,

NSC-TISI-TIS17025
CALIERATION 0008

Certificate of Calibration ~ Certfieste fo-: 2277728

Equipment : Aneroid Barometer
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.152/2550

Condition As-Received: Used ltem

Received Date: 20 July 2022
Calibration Date: 22 July 2022
Reference: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co. Ltd,

Ambient Temperature: (23 £ 2) °C

Relative Humidity: (50 £15) %
Phrakhanong, Bangkok 10260
Atmospheric Pressure: 1010 mbar

81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

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

Gauges, Edition 03/2014 " as a guidelines.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No.

Due Date

1) Standard Barometer DP1142 1422505048 MP-0076-22
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 at:-

-National Institute of Metrology Thailand (NIMT)

02 May 2023

Calibrated by :  Suwit Aussarree Approved Signatory : AHR'P of F
Issue Date : 25 July 2022 [ ] Phalinee Prabpaipal

] Sura Suwannasri

Vﬁ\llapol Panurach

lnaslumuay
5 0293209



Cert.No.: 22P2728

Page: 2 of 2
Result of calibration:- Without adjustment Range : 960 hPa to 1030 hPa
Function:- Absolute Pressure Measurement Scale Interval : 1 hPa ( The Fifth Estimate )
Increasing Pressure
Applied Pressure (hPa) 956.27 | 967.46 | 978.89 | 989.56 | 999.85 | 1009.89 | 1020.55 | 1031.06
UUC* Indication (hPa) 960.0 970.0 980.0 990.0 1000.0 | 1010.0 | 1020.0 | 1030.0
Error (hPa) 3.73 2.54 1.11 0.44 0.15 0.1 -0.55 -1.06
Decreasing Pressure
Applied Pressure (hPa) 1031.19 ] 1020.73 | 1009.81 | 999.82 | 989.72 | 979.13 | 967.71 | 956.64
UUC* Indication (hPa) 1030.0 | 1020.0 | 1010.0 | 1000.0 | 990.0 980.0 970.0 960.0
Error (hPa) -1.19 -0.73 0.08 0.08 0.28 0.87 2.29 3.36
The uncertainty of measurement was + 0.30 hPa
*UUC = Unit Under Calibration
The reported uncertainty of measurement was based on a standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 95 %.
-o0o-
AHapo/ F.

lnaslumua
a 1118529



Equipment :
Manufacturer:
Model :

Serial No.:

ID No.:

Condition As-Received:

Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

Wty
ok A ﬂ:ﬂ-

R

0
s

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Wt

i

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %, 7ZAn
TEL. 0-2717-3000-24 FAX. 0-2719-9484 R = e
CALIBRATION 0008
- L e C i No. : 1
Certificate of Calibration g e
age :

Dial Thermo-Hygrometer

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.

Barigo

UAE.ANV.127/2550
Used ltem
20 July 2022

22 July 2022
to 27 July 2022

2207-0586WSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.
( 25:% 3) €
(50 + 20 ) % 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak,

Phrakhanong, Bangkok 10260

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison

with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this result of calibration

1.Reference standards instuments :

1) Standard Chilled Mirror Hygrometer Sensor

Instrument Model Serial No. Certificate No. Due Date
Dew Prime |l 31863 19714 17 Sep 2022
400 10240757 TH-0125-21 13 Dec 2022

2) Standard Humidity/Temperature Meter

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 at:-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Somchai Dumwor Approved Signatory : _ s

A

Issue Date : 03 August 2022 [~/] Chakrit Waewanjua

[ ]Pornthippa Tameyakul

[ ]Viporn Tantiyawutti

naslupmunay

B 0293723



Result of Calibration:-
Function:

Reference

Temperature

Before Adjustment
Humidity measurement.

(*C)
25.0
25.0
25.0

Result of Calibration:-
Function:

Reference

Temperature

Standard uuc*
Humidity Reading
(%R.H.) (%R.H.)
40.1 38
60.0 57
80.0 74

After Adjustment
Humidity measurement.

(°C)
25.0
25.0
25.0

Result of Calibration:-
Function:

Standard uuc*
Humidity Reading
(%R.H.) (%R.H.)
40.1 40
60.0 60
80.0 77

Without Adjustment
Temperature measurement.

Standard uuc*
Temperature Reading

("C) ("C)
20.00 20.0
25.04 25.0
30.01 30.0
35.04 35.0
39.98 40.0

UUC™ : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

-00o-

Error
(%R.H.)
241
3.0
6.0

Error
(%R.H.)
-0.1
0.0
-3.0

Error
(°C)
0.00
-0.04
-0.01
-0.04
0.02

Cert. No.: 22H1587
Page.: 2 of 2

Uncertainty
of Measurement
(+%R.H.)
1.6
1.8
2.0

Uncertainty
of Measurement
(t%R.H.)
1.6
1.8
2.0

Uncertainty
of Measurement
(£°C)
0.72
0.72
0.72
0.72
0.72

naslumua

21119773



INAE

LUNITED 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.uaeconsultant.com E-mail: uae@uaeconsultant.com

I ——— ————— S e == — e ]

7z ~ MULTI-POINT GAS TEST REPORT ;

Test Date : Feb 15,2023 ;

Equipment : Gas Analyzer (NOz) Model : 42i

Manufacturer : Thermo Scientific Serial Number : CM19050148

| — —

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (S0z) _44.68 PR PPM  Manufacturer : Thermo Scientific

Nitric Oxide (NO) 45.94 PPM  Model : 146i 1

Methane (CHs) 5 . PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8

Cylinder No. : EBD143262

Expiration Date : SJun21,2024 20

__ Multi-point gas testdata

| Reference Value (ppb) Ag IYZ(ELE)'SPIEY Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20
Level 3 40.00% 200.0 201.0 1.00 0.50 0.50 '
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 (%) 0.20 |

:Acceptable Limit + 5%

450
400 -
350

Multi-Point Gas Test Chart |

300

i

|

250

S L

200

150
100

Analyzer Display(ppb)

y—'ﬂﬁn//
200

50
0

150 200
Reference value (pph)

250 300 350 400 450

| —— Analyzer Display

r

Calculate by

Méw%gmx

..... 1St et B,

Page 1 of 1
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|| |/ AN i United Analyst and Engineering Consultant Co., Ltd.
S 3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
consocan: coupawy imres Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT |

Test Date :Jan 9,2023

Equipment : ~Gas Analyzer (NO2) Model : 42i

Manufacturer:  Thermo Scientific _ Serial Number : _CM19050149 ° -~ © —
Sulphur Dioxide (SO2) 44.68 x PPM  Manufacturer : Thermo Scientific |
Nitric Oxide (NO) 4594 = PPM  Model: ~1461 sl : |
Methane (CHa) - PPM  Serial Number : L 1380B40071 i L
Carbon Monoxide (CO) 984.8

Cylinder No. :  EB0143262 aeg

Expiration Date : Jun21,2024

TR _ Multi-point gas test data

Reference Value (ppb) Analyz{t:"]:;splay Difference Error | Percent Error [% Error ]
| Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 201.2 1.20 0.60 0.60
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.32
:Acceptable Limit + 5%
. Multi-Point Gas Test Chart |
z 400 +—400-6 |
£
g wW4—— — /
E 300 007 |
& 250 —] | —
S 200 - 72 '
& 150 N '
™
g 100 f—— /M— .-'
50 1
0 +=658 : i
0 50 100 150 200 250 300 350 400 450

Reference value (ppb)

—+— Analyzer Display | |

Calculate by ove by
S} sl O ¥ e b
..... Db, Sommgon.. ol b .
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IAE

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

INTEDRWLYST MO BIGNEERIG o) 1 5763 2808 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsuiltant.com
=T — —= e e
B0 o o ~ MULTI-POINT GAS TEST REPORT ;
: Test Date : Jan 16,2023
Equipment : Gas Analyzer (NO2) ~_ Model: GAEE L IR e SOy
Manufacturer :  Thermo Scientific ~ Serial Number : - CM19050150 &1
| Standard Gas Concentration Dilutor Detail
| Sulphur Dioxide (SO2) 49,685 02 PPM  Manufacturer : Thermo Scientific.
' Nitric Oxide (NO) 45.94 PPM  Model : SR
Methane (CH4) - e PPM  Serial Number : 1180540071
Carbon Monoxide (CO) wHBGED o g
| Cylinder No. : EB0143262

| Expiration Date :

Jun 21,2024

 Multi-point gas testdata

Reference Value (ppb) Analyx;ill',::)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.21
:Acceptable Limit + 5% ‘
Multi-Point Gas Test Chart | |
450 ! :
~ 400 — ¢ 4000
2 350 — |
g 250 ="
5 200+ i +=200:6
= 150 ,f : -
£ 100 ' 05— '
L= 4
£ |/ i
' o e | -
0 50 100 160 200 250 300 350 400 450
' Reference value (ppb)
| _-—w—AnaI‘,rzer Display J
Ealcuiﬁte by by ‘
" |l
7% | [ﬂrﬁ' b' Ag.yh ﬂ-.
bt 00g B oy Y
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ENAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

Test Date

: Feb 15,2023

Equipment :

Gas Analyzer (NO2)

‘ Manufacturer:  Thermo Scientific

- MULTI-POINT GAS TEST REPORT

Model :
Serial Number :

Standard Gas Concentration

Sulphur Dioxide (SO2) GeraBi ol | svi PPM
| Nitric Oxide (NO) 4584 /1 PPM

Methane (CH4) = _ PPM

Carbon Monaxide (CO) e T G

Cylinder No. : EB0143262

Expiration Date :

_Jun 21,2024

Dilutor Detail

Manufacturer ;
Model :
Serial Number :

42i

CM19050151

Thermo Scientific

146i

1180540071

___ Multi-point gas test data

Reference Value (ppb) Analyz(:LbD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 201.1 1.10 0.55 0.55
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 (%) 0.35
:Acceptable Limit + 5%
- Multi-Point Gas Test Chart[
- 400 +— 400-0
£
2 350 -
& 300 |- 3008
& 250 L
[=}
g 00— o
50 1 ==
0 +=65
0] 50 100 150 200 250 300 350 400 450
Reference value (pph)
i —— Analyzer Display
-,  Calculate by ﬂ ﬁove by
U B & l M\
Jicher Gomdar .. LA LA
. 0 LW | B 7?1![59;2”@77
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Airgas Specialty Gases
Afrgas USA, LLC

630 United Drive
Burham, NC 27713
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Pretocol

Part Number: ED4NI99E 15A01D3 Reference Number: 122-402135187-1
Cylinder Number: EBD1432862 Cylinder Voiume: 144.4 CE
Laboratory: 124 - Durham {SAF) - NC Cylinder Pressure: 2015 PSIG
PGVF Number: B22021 Valve Outlet: 6560

Gas Code: CONO,NOX,502,BALN

Certification Date:  Jun 21, 2021
memiration Date:  Jun 21, 2024

Certification pedfarmed in accordance with "EPA Traceability Pratocol for Assay and Certification of Gasecus Calitration Standards {May 2012)" dozument EPA
E00/R-12/531, using the assay procedures listed, Analyiical Methodology does not require correclion for analylical inferference, This eylinder has a 1otal analytical
uncartainty as stated below with 2 confidence |

evel of 95%. There are no significant impurities which affect The use of this calibration mixtura, Al concentrations are on a
mala/mole basis unless olhenwise noted,

Da Nat Lise This Cylinder bajow 100 Esig. ie, 0.7 meEaEscals.

ANALYTICAL RESULTS
Compenent Requested Actual Protocol Total Relative Assay
Concentration Concentration Meathod Uncertainty Dates
NOX 45.00 PPM 45.96 PPM a1 +=1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXiDE 45.00 PPM 45,94 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 08/2112021
SULFUR DIOXIDE 45.00 PPM 44.68 PP a1 += 1.0% NIST Traceable 0611442021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.6 PPM Gt

+/-0.7% NIST Traceable
MIROGEN

06/1472021

Type LotlD

Cylinder No Concentration Uncertainty Expiration Dats

MNTRM 20081120 CCToB068 49.82 PPM NITRIC OXIDE/NTROGEN +-1.0% Feb 02, 2025
FRM 12386 DB85025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 Co505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 48,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 890.9 PPM CARBON MONOXIDE/NITROGEN +0,6% Nov 15, 2025

_Tha SRA, PRM or RGM nofed abova is only In referenze i¢ the GMIS i _ lhe analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AMROB01333 CO FTIR Jun 03, 2021

Nicolet 6760 AHROB01333 NO FTIR Jun 03, 2021

Nicolst 5700 AHRDB01333 NO2 FTIR Jugt 03, 2021

Nicalet 6700 AMR0B(333 502 FTIR Jun 03, 2021

Triad Data Available Upon Request

NOTES:PO #5221002607
GROSS WT: 28.40kg
NET WT: 4.73kg

The analytical test results reparted on this certificate relate only to
the cylinder number specifiad above. This concludes the test report

{ACCREDITED)
CERT 3082.01

LONATSILABLAN-

gttt
s

Approved for Release

s
ottt
e
anaratef



INAE

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

mﬂmﬁ:ﬁﬁ:ﬁ:ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
—_————= === = — = =
o i i 'MULTI-POINT GAS TEST REPORT 33
Test Date : Apr 7,2023
Equipment : Gas Analyzer (S02) Model : 43C

Manufacturer :

Thermo Electron Corporation

Serial Number :

43C-0611116459

|
ard ntration Dilutor Detail i
Sulphur Dioxide (SOz) 44.68 PPM Manufacturer : Thermo SCIENTIFIC '
IO e e 1 iR |
Nitric Oxide (NO) 4594 .o PPM Model 146i _7_]'
Methane (CHa) K PPM  Serial Number : 1180540071 ik
Carbon Monoxide (CQ) SBA.B aliie
Cylinder No. : _ EB0143262
Expiration Date : Jun 24,2024
S T Multi-point gas test data |
Reference Value (ppb) Analy?:l",[h))lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 101.9 1.90 1.86 1.86
Level 3 40.00% 200.0 201.5 1.50 0.74 0.74
level 4 |60.00% 300.0 301.7 1.70 0.56 0.56 :
Level § 80.00% 400.0 400.0 0.00 0.00 0.00 |
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.63 |
:Acceptable Limit + 5%
o Multi-Point Gas Test Chart |
— 400 400-0
=]
& 350 —
& 300 3077
& 250 | 5
= 200 | /4{
% 150
- 100 s
50 —
0+ |
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display |
Calculate by %e by |
ﬁphsqthg ........ [ty |
...... L Yg.06 5; . Loes
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United Analyst and Engineering Consultant Co., Ltd.
A
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
E:T;ﬁ‘::ﬂ;:if:? T.E::?:E Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

| MULTI-POINT GAS TEST REPORT

Test Date : Mar 7,2023

| =
Equipment : Gas Analyzer (S02) Model : 43i

‘ Manufacturer : Thermo SCIENTIFIC ~ Serial Number : CM22387062 b
= -
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 ~ PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 ; PPM  Model : 146i =
Methane (CHa4) Kt PPM  Serial Number : 1180540071
Carbon Monoxide (CO) - 984.8 i
Cylinder No. : E30143262 E
Expiration Date ; Jun 24,2024
R e e ___ Multi-point gastestdata AT
Reference Value (ppb) Analyz(:;bn;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.2 0.20 0.20 0.20
Level 3 40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.17
:Acceptable Limit + 5%
o Multi-Point Gas Test Chart |

— 400 I —_

o

2 350 —_ =

T 300 = Loz |

2 250 {— | i

S 200 | s | | il

5 1m0

g -

- 100 : 7002

50 .
0 +=55
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
—+— Analyzer Display ‘
Calculate by ove by
....... Aphiwal, K. . i
A
2 [
..... ?”;;5;65 7;/%!&/; ze ?
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| | |/ AN E United Analyst and Engineering Consultant Co., Ltd.
S\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
zﬂoﬁimﬂ;ﬁfﬂ:ﬁﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

i MULTI-POINT GAS TEST REPORT

Test Date :Apr7,2023

Equipment : GasAnalyzer(SO2) ~ Model: 43i

| Manufacturer:  Thermo SCIENTIFIC Serial Number : CM22387063
{ Standard Gas Concentration Dilutor Detail
| Sulphur Dioxide (S02) AEEB I PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) - 45.94 i 4 PPM  Model : 146i I
Methane (CH4) b=t _ PPM  Serial Number : 1180540071
Carbon Monoxide (CO) HGBd B R
Cylinder No. : EB0143262 R
| Expiration Date : Jun 24,2024
. ' T A ___Multi-point gas test data. i HET g
Reference Value (ppb) Di:pnl:?::;b) Difference Error [Percent Error| [% Error ]
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4  |60.00% 300.0 301.1 1.10 0.37 0.37
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.30

:Acceptable Limit £ 5%

Multi-Point Gas Test Chartl

g
4

300 e
/
200 o6+

150
/

100 1660

Analyzer Display(ppb)
&
L=

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

—— Analyzer Display |

Calculate by F rove by
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| ]l ’/ AN\ i United Analyst and Engineering Consultant Co., Ltd.
™\ 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
ﬁ’ﬂi‘iﬁ‘:ﬁ‘l“léﬁi‘éi’:ﬁ'ﬂfﬁ.‘l‘;‘ﬁ Tel. 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

MULTI-POINT GAS TEST REPORT TR AR
|
' TestDate  : Feb 14,2023

Equipment : _Gas Analyzer (S02) __ Model: K SR AR
' Manufacturer:  Thermo SCIENTIFIC _ Serial Number : CM22387064 pob
' Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (S02) 44.68 .~ PPM  Manufacturer : Thermo SCIENTIFIC %
| Nitric Oxide (NO) 45.94 PPM  Model : A il
Methane (CHa) - PPM  Serial Number : 1180540071 =it
Carbon Monoxide (CO) 9§1_8 =i
Cylinder Na. : EB0143262
Expiration Date : Jun 24,2024 3 |
|- = S B, __Multi-point gas testdata ey o
| Reference Value (ppb) Di:pl}:':ryf:;b) Difference Error [Percent Error| [% Error 1
Level 1 |Zero 0.0 0.0 0.00 0.00 0.00
Level 2 [20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 |40.00% 200.0 200.4 0.40 0.20 0.20
| Level 4  [60.00% 300.0 300.6 0.60 0.20 0.20
| [tevel 5 [80.00% 4000 400.0 0.00 0.00 0.00 ‘

Remark : Measuring Range 500.0 ppb Average Difference (%) 0.20
‘ ‘Acceptable Limit + 5%

- Multi-Point Gas Test Chartl

400 4005
350 ‘
300
250 ol
200 z8
150
100 e
50

0 =56 :
! 0 50 100 150 200 250 300 350 400 450
' Reference value (ppb) ‘
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Analyzer Display(ppb)

—=— Analyzer Display |

‘ Calculate by Apﬁa
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Airgas Specialty Gases
Afrgas USA, LLC

630 United Drive
Burham, NC 27713
Alrgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Pretocol

Part Number: ED4NI99E 15A01D3 Reference Number: 122-402135187-1
Cylinder Number: EBD1432862 Cylinder Voiume: 144.4 CE
Laboratory: 124 - Durham {SAF) - NC Cylinder Pressure: 2015 PSIG
PGVF Number: B22021 Valve Outlet: 6560

Gas Code: CONO,NOX,502,BALN

Certification Date:  Jun 21, 2021
memiration Date:  Jun 21, 2024

Certification pedfarmed in accordance with "EPA Traceability Pratocol for Assay and Certification of Gasecus Calitration Standards {May 2012)" dozument EPA
E00/R-12/531, using the assay procedures listed, Analyiical Methodology does not require correclion for analylical inferference, This eylinder has a 1otal analytical
uncartainty as stated below with 2 confidence |

evel of 95%. There are no significant impurities which affect The use of this calibration mixtura, Al concentrations are on a
mala/mole basis unless olhenwise noted,

Da Nat Lise This Cylinder bajow 100 Esig. ie, 0.7 meEaEscals.

ANALYTICAL RESULTS
Compenent Requested Actual Protocol Total Relative Assay
Concentration Concentration Meathod Uncertainty Dates
NOX 45.00 PPM 45.96 PPM a1 +=1.4% NIST Traceable 06/14/2021, 06/21/2021
NITRIC OXiDE 45.00 PPM 45,94 PPM G1 +/-1.4% NIST Traceable 06/14/2021, 08/2112021
SULFUR DIOXIDE 45.00 PPM 44.68 PP a1 += 1.0% NIST Traceable 0611442021, 06/21/2021
CARBON MONOXIDE 1000 PPM 984.6 PPM Gt

+/-0.7% NIST Traceable
MIROGEN

06/1472021

Type LotlD

Cylinder No Concentration Uncertainty Expiration Dats

MNTRM 20081120 CCToB068 49.82 PPM NITRIC OXIDE/NTROGEN +-1.0% Feb 02, 2025
FRM 12386 DB85025 9.91 PPM NITROGEN DIOXIDE/AIR +-2.0% Feb 20, 2020
GMIS 401423838102 Co505581 4.348 PPM NITROGEN DIOXIDE/NITROGEN +-2.1 Feb 18, 2023
NTRM 16011043 CC473277 48,02 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Jun 17, 2022
NTRM 14060119 CC434277 890.9 PPM CARBON MONOXIDE/NITROGEN +0,6% Nov 15, 2025

_Tha SRA, PRM or RGM nofed abova is only In referenze i¢ the GMIS i _ lhe analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet 6700 AMROB01333 CO FTIR Jun 03, 2021

Nicolet 6760 AHROB01333 NO FTIR Jun 03, 2021

Nicolst 5700 AHRDB01333 NO2 FTIR Jugt 03, 2021

Nicalet 6700 AMR0B(333 502 FTIR Jun 03, 2021

Triad Data Available Upon Request

NOTES:PO #5221002607
GROSS WT: 28.40kg
NET WT: 4.73kg

The analytical test results reparted on this certificate relate only to
the cylinder number specifiad above. This concludes the test report

{ACCREDITED)
CERT 3082.01

LONATSILABLAN-

gttt
s

Approved for Release

s
ottt
e
anaratef



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 12 July, 2022 Certification No. 259/22
Page : 1 of 2
Object : Wind speed and wind direction
Manufacturer ; LSl
Type : Dato Logger E-LOG 305 wind speed and wind direction DNA 821
Serial No, Dato Logger 20040005 wind speed and wind direction 20040164
ID No. : No.4/20
Customer y United Analyst and Engineering Consultant Co.,Ltd.

81 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Prakanong, Bangkok 10260.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1006.4 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Ve/z y@tﬂr%ﬂi&e
,-‘,

Calibrated by : H(S‘IWK Signegt’:

Mr. Watcharapol Subwat Mr.

W7 :’!}4 q.,; %

isood Pilomsut

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 259/22

12 July, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure [ Vacumm | Velocity Veloceity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = 2 S 0.6 0.40
3.02 < = = 2.4 0.62
5.00 - = . 4.1 0.90
7.04 : - : 6.4 0.64
9.02 - n = 8.1 0.92
11.01 = - = 10.4 0.61
13.01 " = = 12.5 0.51
15.01 # = = 14.7 0.31
17.02 * - = 16.5 0.52
20.02 = E - 19.7 0.32
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0

90 90

180 180

270 270

s ﬂ‘;’ TN

Calibrated by : s ‘E’,.
alibrated by Hébc:,g(ruL / K / \c‘ \

Mr. Watcharapol Subwat Me q%:p ogu:al I-'nstruments Hu.rg:iu

a_.-'

"\‘f;{é';\’&ﬁﬂﬁ'li‘lﬂﬂ?‘l]ﬂu

Mechanical Engineer




INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO.

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

. LTD. HEAD OFFICE

TEL: 166)0-2116-5860-1 FAX: (66)0-2116-7 140

[LI1]

|IIlIIIIl

INNovAaIswveE | 4 ut m

ANSI Nationat Acereditation Board

wiav BuTunfiv Buswiune $ihe ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page 10f2.

Customer

Name

Address

Certificate of Calibration

CO.,LTD.

Prakanong, Bangkok 10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

ID

Acoustic Calibrator

: 01dB

: CAL3I

: 84065

: UAE.EFM.167/2561

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibration Date
Location of Calibration

Calibration Procedure

(232101

: (50 £20 %RH )

: (1013 +10.0 hPa)
: 9 August 2022

: 19 August 2022

: LAB 1 Acoustic

! UNITED ANALYST AND ENGINEERING CONSULTANT

: 81 Soi Udomsuk 41, Sukhumyvit Road, Bangchak,

Certificate No : 22-ACT-523

Request No : Req-2022-1546

Class :

Range : 94 dB / 1000 Hz

Intrument Status :

Used

: In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator SV 35A 58079 EEI 31 May 2023

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceability ! This certificate providoes traceability of measurement to recognized national standard, and to the

Note

realization of the international System of Units (SI).

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately

Calibrated By :

95 %.

me

Mr. Noppadon Luangart

Service Calibration Engineer

Approved By :

q
iy

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

19 August 2022

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

londaslinaug. .



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOI SUNTINAKORN |1 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116=3860-1 FAX: (66)0-2116-7140

11

'IIII[I[I

peNOoOVvATIVE | .._._.—.___..—‘ “tm

ANSI Kationai Accr

Illillll

win BuTunriid Busnguue d9fia

Haard

ACCREDITED

CALBRATION LABORATORY
AC-2961

Page20f2,

Sound pressure level

Certificate No
Request No : Req-2022-1546

: 22-ACT-523

Calibration Results : Without Adjustment

Calibration Range Without Adjustment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error (+=dB) Class 1 ( =dB)
94 dB / 1000 Hz 93.89 -0.11 = = 0.11 0.25
Frequency of Sound pressure level
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (Hz) Error (%) Measured (Hz) Error (%) (£ %) Class 1 (£ %)
94 dB / 1000 Hz 1000.00 0.00 - = 0.10 0.70
Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)
Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 1 ( + %)
94 dB / 1000 Hz 0.10 - 0.40 25

Note :

- Acceptance limit was [EC60942:2017 Class 1

- The calibration results exclude the calibrator pressure correction

- The calibration results exclude the microphone volume correction

1
T'he results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovajvinmmcm Co.. Lrd.

a, ..

End of Calibration



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. | NSC-TISI-TIS 1ozs |
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorm.com CALIBRATION 0394

Cert. No. : ACL22081
Pages : lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : LARSON DAVIS

Model : LxT2/ Microphone 375B02 / Preamplifier PRML x T2B

Serial No.: 0005286 /011740 / 056087

ID No.: =

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

Location : 2
Ambient Temperature : (230+3) %
Pressure : ( 101.3 £3) kPa
Relative Humidity : ( 50.0 £20) %
Received Date : 18 JANUARY 2022
Calibration Date : 26 JANUARY 2022
Date of Issue : 28 JANUARY 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : / m

Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

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

nanslunIuay
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S IT HIPORN, SITHIPORN ASSOCIATES CO,LTD.
ociate: CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22081
Job No. : VC65AC0044
Pages : 20f8

Calibration Procedure : CP-AC-02

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SL.M).

The SL.M had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. ue Date
Waveform Generator 33210A MY48017076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter 33461A MY53220104 EEL.BP. 05/0264  10-Feb-22
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0264 08-Feb-22
Digital Multimeter 34461 A MY 60024273 1-15180725251-1 15-Sep-22
Programmable Attenuator MAT-1070 62100114 1500-07774E 08-Mar-22
Condenser Microphone 4180 2977900 AA-1008-21 05-Feb-22
Measuring Amplifier NA-42KAl 34560495 AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

Lanms‘luﬂ'mﬂu
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HIPORN, SITHIPORN ASSOCIATES CO,LTD.
WAV CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22081
Job No. : VC65AC0044

Pages : 3of8

QF-TS12-04-04-020664

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB) ;
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v = 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v . 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz v - 0.3 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v 2 0.1 0.1
7. Level linearity on the reference level range v = 0.2 0.3
8. Level linearity including the level range control v . 0.2 0.3
9. Tone burst response v = 0.2 0.3
10. Peak C sound level v = 0.2 0.35
11. Overload indication v 8 0.2 0.25
12. High level stability v - 0.1 0.1
1
lay
LONAITUAIUAN
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SITH | P )RN SITHIPORN ASSOCIATES CO.LTD.
| CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VC65AC0044
Pages : 4o0f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
31.0

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

Measured value

Frequency
Weighting (dB)
A - weight 30.8
C - weight 30.6
Flat 36.8

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

QF-TS12-04-04-020664

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ; Acceptance
Flat C-weight A-weight -
Limits
125 -0.1 0.1 0.0 + 1.5
1000 -0.2 -0.2 0,2 + 1.0
8000 3.1 3.2 3.2 +5.0
T
LONAITUAIUAN
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5 IT H I P )R N, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VC65AC0044
Pages : Sof8
4, Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ] Acceptance
Flat C-weight A-weight £,
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0
16000 -0.1 0.0 0.1 +5.0-(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 +0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 04.0 0.0 +0.3
lenaslumuay
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5 IT H PO R N, SITHIPORN ASSOCIATES CO.,LTD.

1

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22081

Job No. : YVC65AC0044
Pages : 60f8
Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135:1 0.1 il
134.0 134.1 0.1 x 11
133.0 1331 0.1 o |
132.0 132.1 0.1 + 1.1
131.0 1311 0.1 £ ¥,
129.0 129.1 0.1 + 1.1
124.0 124.1 0.1 + 1.1
119.0 119.1 0.1 + 1.1
114.0 114.1 0.1 = 1.1
109.0 109.1 0.1 + 1.1
104.0 104.1 0.1 = 11
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 * 1.1
89.0 89.0 0.0 =5 |
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 ot §.1
74.0 74.0 0.0 = !
69.0 69.0 0.0 15
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 14
54.0 54.0 0.0 + 1.1
49.0 49.1 0.1 £ 1.1
44.0 44.2 0.2 +1.1
39.0 39.6 0.6 +1.1
ienanslumuay
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S IT H I P DRN,; SITHIPORN ASSOCIATES CO.,LTD.
x CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081
Job No. : VC65AC0044
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1i35.25.0
Fast 2 8 117.0 116.7 0.3 1.0:3+2.5
200 800 134.0 133.9 -0.1 +1.0
P 2 8 108.0 107.8 -0.2 1.5;-5.0
200 800 127.6 127.5 -0.1 +1.0
0.25 1 N/A N/A N/A 155250
SEL 2 8 N/A N/A N/A 1:0;=2.5
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 136.4 135.7 -0.7 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
lenanslumuay

QF-TS12-04-04-020664

= ...




SITHIPS
1SSOCI {

RN, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22081

Job No. : VC65AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.2 89.4 0.2 +]1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate

nasluemuny
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com

NSC-TISI-TIS 17025
CALIBRATION 0394

Cert. No. : ACL22082

Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

LARSON DAVIS

LxT2/ Microphone 375B02 / Preamplifier PRML x T2B
0005289 / 011732/ 056076

GOOD

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

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.

(23.0+3) b
( 101.3 +3 ) kPa
( 50.0 £20 ) %o

18 JANUARY 2022
26 JANUARY 2022
28 JANUARY 2022

Nathakorn Pisutpaisan

L

Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
Sligds CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-02

Calibration Method :

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : 20f8

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

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

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

Instrument Model
Waveform Generator 33210A
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 34461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl

Serial No.
MY48017076
MY 52302742
MY 53220104
MY 53220076
MY 60024273

62100114

2977900

34560495

Cert. No. Due Date
EF-0012-21 10-Feb-22
EF-0011-21 10-Feb-22

EEL.BP. 05/0264  10-Feb-22
EEL.BP. 03/0264  08-Feb-22
1-15180725251-1  15-Sep-22
1500-07774E 08-Mar-22
AA-1008-21 05-Feb-22
AA-3003-21 16-Feb-22

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664
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S ITH I PORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : 3of8

QF-TS12-04-04-020664

Uncertainty |  Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v . 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v . 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz v . 0.3 1.0
S. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v . 0.2 0.25
12. High level stability v . 0.1 0.1
ienanslumuay
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S ITH I P ORN SITHIPORN ASSOCIATES CO.,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082
Job No. : VC65AC0044

Pages : 4o0f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.96) 94.0 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
29.6

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

Measured value

Frequency

Weighting (dB)

A - weight 29.4

C - weight 29.1
Flat 34.8

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at a level of 84 dB

QF-TS12-04-04-020664

Frequency Deviation from various frequency weighting response curve (dB)
i) Flat C-weight | A-weight EHEFEAER
Limits
125 -0.1 0.2 0.2 +1.5
1000 -0.2 -0.2 -0.2 + 1.0
8000 2.6 2.6 2.6 5.0
ienanslumuay
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SITHIP DJRN, SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
{He) Flat C-weight A-weight Acct':pl.ancc
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 0.0 +1.5
250 0.0 0.0 0.0 &35
500 0.0 0.0 0.0 1.9
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 -0.1 0.0 +3.0
8000 0.0 0.1 0.0 +5.0
16000 ()1 0.1 0.1 +5.0~(-00)
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 i
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 £0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £ 0,3
1
lay
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S ITH I P )R N, SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : 60f8
Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
135.0 135.0 0.0 +£1.1
134.0 134.0 0.0 1k
133.0 133.0 0.0 £1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 + 1.1
119.0 119.0 0.0 a-1,1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 + 1,1
104.0 104.0 0.0 & .1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 b 11
84.0 84.0 0.0 1.1
79.0 79.0 0.0 31,1
74.0 74.0 0.0 |
69.0 69.0 0.0 i)
64.0 64.0 0.0 Ci |
59.0 59.0 0.0 -
54.0 54.0 0.0 =i
49.0 49.0 0.0 =1.1
44.0 44.0 0.0 -1
39.0 39.0 0.0 £ 1.1
1
lay
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S IT H I P DRN; SITHIPORN ASSOCIATES CO,LTD.
" CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : 7of8
8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
140 94.0 94.0 0.0 +0.5
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.8 -0.2 1.5:3=5:0
Fast 2 8 117.0 116.7 -0.3 L0 ;=25
200 800 134.0 133.9 -0.1 =1.0
Slow 2 8 108.0 107.8 -0.2 1.5:=%0
200 800 127.6 127.6 0.0 +1.0
0.25 1 N/A N/A N/A 1.5;-5.0
SEL 2 8 N/A N/A N/A 1305.-215
200 800 N/A N/A N/A +1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 5
Positive half cycle 135.4 135.4 0.0 +2.0
Negative half cycle 135.4 135.4 0.0 2.0
1
lay
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S lT H I PORN,; SITHIPORN ASSOCIATES CO.,LTD.
b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22082
Job No. : VC65AC0044
Pages : Bof 8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.2 89.4 0.2 +]1.5
12. High level stability
SLLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate —

Lana'ﬁ‘luﬂ'mﬂu
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CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ’//,/%:\‘\:?\\
534/4 PATTANAKARN I;EE[;_Z?:;. 2}3 s;;;%g::izfngrm BANGKOK 10250 s e
Cert.No.: 22CH1728
Page.: 10f3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : EccSense
Model : pH100A
Serial No. : JC03354
ID No. : UAE.EFM.063/2562{ENV.pH0O3/62)
Condlitlon As-Recelved: Used ltem
Received Date : 20 December 2022
Calibration Date : 21 December 2022
Reference : 2212-0568WSC-1
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

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

- CP-CHSb by direct measurement with standard
veoltage calibrator and direct measurement with
cerified reference material (CRM)

- CP-CHS8 by comparison with standard thermometer

Calibrated by : Warakom Lerngagtrakul

Approved by : WJLL :

Approved Signatory

(/ ) Malee Butkruea
{ ) Baithip Meangmai
{ )Warakorn Lemgagtrakul

Issue Date : 23 December 2022

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.

- T enenslumuny




Cert.No.: 22CH1728
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument ;-

Instrument Serial No. ID No. Cert. No. Due Date
1} Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
2} Ref. Standard Thermometer 2188080 130RC044 2211285 20 Oct 2023

This certification is traceable to the International System of Unit maintained at:-
- Traceable to Nationat Institute of Metrology (Thailand), NIMT

2. Certified Reference Materials : The measurement results are traceable to St through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 826588 09 July 2024
pH 6.987 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 826590 09 July 2023

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

Calibration Results
Function : mV Measurement
Performing standard curve by Fluke at pH (4,7){(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (:mV) K
pH mV mV pH
pH Meter 4.00 177.48 177 4.01 0.58 2.00
SiN.: JC03354 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 0 7.00 0.58 2.00
10.00 -177.48 -178 10.01 0.58 2.00

iena1sluATug
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Cert.No.: 22CH1728
Page.. 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pM Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH measurement| factor
(mV) (%) k
pH Electrode 4,008 4.01 159 0.0079 2.00
SIN.: 22020281A605377 6.987 6.99 -14 0.011 2.00
6.987 7.00 -14 0.011 2.00
10.008 10.01 -180 0.0095 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 220202S1A605377
Dimension of probe;
- Length : M2 mm.
- Diameter : 12 mm
- Immersion Depth : 100 mm.
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°C) (°C) (°C) (°C) (£°C) k
25.0 25.001 25,1 0.099 0.13 2.00
30.0 30.002 30.1 0.098 0.13 2.00
35.0 35.003 35.1 0.097 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-

ionanslue iy

A SN



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.: 22TW233
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 :

( ./) Malee Butkruea

() Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE1D0010
UAE.EFM.208/2564(EFM.D0.10/64)
20 October 2022

20 October 2022
2210-0694WSC-11

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

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Warakorn Lerngagtrakul

Ml -

Approved Signatory

2 November 2022

lnaslupmuny
B 0300524



Cert.No.: 22TW233
Page.: 2 of 2

Condition of this result 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).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K1B0023
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg’/L)
8.12 8.11 0.027

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
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

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) w“——/%

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES /,//'—r"\:\\\g
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 it et N
NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22LM151

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DO210
Serial No. : HE1D0010
ID No. : UAE.EFM.208/2564(EFM.DO.10/64)
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : TPA On Site Calibration Laboratory
Received Order : 20 October 2022

Calibrated Date : 31 October 2022

Ambient Temperature : (26+10)°C

Relative Humidity : (50 +£30)%

AC Line Voltage : (220+£22)V

Calibrated by : Preecha Hlahib

Approved by : WL,, ’

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea
() Suwit Imjai

Issue Date : 1 November 2022

The Uncertainties are for a confidence probability of approximately 95%

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

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

enaslupmuny
A 0046815



DO Meter with Sensor
Used Item
2210-0694WSC-12

Equipment :

Condition As-Received :

Reference :

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) into Temperature Bath.

Cert. No.: 22LM151
Page.: 2 of 2

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

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1523 3240076 221249 02 Mar 2023

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.

Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 9K1B0023

Calibration| Immersion Standard uucr Error UiiceHalng Coverage

Point Depth Temperature Reading N Factor
(C) (mm) (C) (C) (°C) (£°C) k
25.0 100 25.003 25.2 0.197 0.16 2.00
30.0 100 30.008 30.2 0.192 0.16 2.00
35.0 100 35.003 352 0.197 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 %.

-00o0-
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY VA

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 15
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL23116
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00709682 / 187256 / 01233

1D No.: UAE.EFM.023/2564

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260

THAILAND.,

Location : 7
Ambient Temperature : (23.0+3) & &
Pressure : (1013 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 05 APRIL 2023
Calibration Date : 10-11 APRIL 2023
Date of Issue : 18 APRIL 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : ; . mﬂ .

(  Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

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

nansluemuny
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BESERTIRLES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23116
Job No. : VC66AC0044
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Instruments.

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No. Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461 A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY 60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

lﬂﬂﬂ'ﬁ‘hjﬂ UAd
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23116
Job No. : VC66AC0044
Pages : 3o0f8

Summary of Measurement Result :

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
o measurement (dB)
1. Absolute sensitivity v i 0.2 N/A
2. Self-generated noise v » 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v 3 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range 4 - 0.2 0.3
8. Level linearity including the level range control v = 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level 4 - 0.2 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v = 0.1 0.1

Note : Pass/Fail evaluation for each parameter,

will be considered together from the acceptance limit and the Maximum-permitted uncertainty of measurement.

nanslumuay
b ‘
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
PUERI— CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23116
JobNo. : VC66AC0044

Pages : 4o0f8

Result of calibration :

1. Absolute sensitivity

Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
16.1

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 16.9
Flat 22.7

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ; Acceptance
Flat C-weight A-weight o
Limits
125 -0.1 0.0 0.0 1.0
1000 -0.1 -0.1 -0.1 +1.0
8000 1.5 1.5 1.5 +5.0

QF-TS12-04-04-020664 L‘anaqs‘luﬂ Uﬂu
o



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz,

Cert. No.
Job No.

Pages

: ACL23116
: VC66AC0044
: 50f8

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) : ; Acceptance
Flat C-weight A-weight 55
Limits
63 0.0 -0.1 0.0 +2.0
125 0.0 0.1 0.0 £1.5
250 0.0 0.0 0.0 5155
500 0.0 0.1 0.0 135
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 + 0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 £0.2
5.2 Time weighting at 1 kHz
Anticipated Measured Deviated Acceptance
Frequency Value Value Value Limits
Weightag (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 +().1
Leq 94.0 94.0 0.0 + (.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assoclates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =k 53
136.0 136.0 0.0 +1.1
135.0 135.0 0.0 LS5
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 + 1.1
132.0 132.0 0.0 + 1.1
131.0 131.0 0.0 + 1.1
129.0 129.0 0.0 k]l
124.0 124.0 0.0 +1.1
119.0 119.0 0.0 £1.1
114.0 1140 0.0 +1.1
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 = [
94.0 94.0 0.0 +1.1
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 5151
74.0 74.0 0.0 = 1:1
69.0 69.0 0.0 il
64.0 64.0 0.0 217
59.0 59.0 0.0 =11
54.0 54.0 0.0 £1.4
49.0 49.0 0.0 +1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 +1.1
34.0 34.0 0.0 +1:1
30.0 30.0 0.0 + 1.1
29.0 29.0 0.0 1.1
28.0 28.0 0.0 +1.1
27.0 27.0 0.0 1.1
26.0 26.0 0.0 + 1.1
25.0 25.1 0.1 +1.1

Cert. No. : ACL23116
Job No. : VC66AC0044

Pages : 6of8
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SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.

asSsSol( i;: 1es

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23116

Job No. : VC66AC0044
Pages : Tof8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Tbh Cycle Value Value Value Limits
Weighting |  (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1,55-5.0
Fast Z 8 117.0 117.0 0.0 1.0 52225
200 800 134.0 134.1 0.1 +1.0
2 8 108.0 108.0 0.0 13555510
Slow :
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 1552510
SEL 2 8 108.0 108.0 0.0 1:0522:5
200 800 128.0 128.1 0.1 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =3.0
One 136.4 135.6 -0.8 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 132.9 0.1 +2.0
Positive half cycle 135.4 135.1 -0.3 +2.0
Negative half cycle 135.4 135.1 -0.3 £2.0

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associatec

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23116

Job No. : VC66AC0044
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Aceeptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =2

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

afap

ANSI Natignal Accreditation Board
ACCREDITERD

7139 MOO 13, SO SUNTINAKORN 1] TAMBON BANG KAEQ, e R e ]

Uy BuTurr vl Busvuus dida

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND g
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7 140 A
Page: 1/4.
Certificate of Calibration
Customer
Name < UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certifieate No : 22-ACT-533
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260 Request No @ Req-2022-1570

Unit Under Calibration Details

Measurement ilem : . Noise dosimeter Microphone Class © 2

Manufacturer : SVANTEK Microphone Model : SV 2718
Model © SV 10418 Microphone S/N : 68622
Serial Number . 67628 Preamplifier Model : -

1D e Preamplifier S/N ; -
Resolution 0 0.1 48 Intrument Status : Used

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date

Calibrated Date

SHEEAC

¢ 50 %RH £ 20 %RH
¢ 1013 hPa=£ 10 hPa
: 11 August 2022

: 22 August 2022

Calibration Procedure . In-house method CP-NDM-01 based on [EC 61252 : 2017
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Multifrequency Calibrator Quest Quest-cal 188272 29 June 2023 TSI
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Sine Generator Svantek Svand01 131 18 October 2022 WK Electric
Timer EXTECH - 05-ACT 24 March 2023 TPA
Note
I'he reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.
Calibrated By : rﬂf, Approved By : ,-y—:ﬁm

Mr. Noppadon Luangart Mr. Pacit Mathavormn

Calibration Officer Calibration Engineer Supervisor

issue Date : 22 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovmiv]nstnlmem Co., Lad
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE AJAB
et bl koA

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEQ,

|IIIIiIII

wiEn BuTurdvl iumqlmui Ll L] Ai-;_C_F!_ E D I TED

CALIEFATION LABORATORY
AC-2961

ul i

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-21 167140

Page : 2/4
Certificate No : 22-ACT-533
Request No  :  Req-2022-1570
1. Absolute acoustical sensitivity
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A/ 60-140 Refl uue Ref uuc Error Limit
Calibrator Setting (s) (s) (Pslh: (Pazh) (%) (%) (%)
1000 Hz 114 dB 120.00 120 340 343 +H).88 3.0 =21, +26
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK., Model 8V 36, SN. 107224
2. Frequency weightings
Deviation from various Tolerances
UUC Setting UNCERTAINTY
Frequency Weighting Limit
FAST /60-140 A C
g (= dB) (=dB)

STD Setting (dB) (dB)
*63 Hz 0.2 0.2 0.40 2.0
125 Hz -0.4 -0.5 0.40 ]
250 Hz 0.0 0.0 0.40 1.5
500 Hz 0.0 0.0 0.40 1.5
1000 Hz 0.0 0.0 0,40 -
2000 Hz 0.3 -0.3 0.40 2.0
4000 Hz -0.1 -0.1 .40 3.0
8000 Hz -0.9 -1.0 0.40 5.0

The results related only to the item calibrated. The certificate shall not be reproduced exeept in full, without written approval of the lnnovativ nstnlmmm Co., Lad
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KALEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAII

AND

INNOWVATIWVIE I

CALIBAATION LABORATORY
AC-2961

arae

‘_"-éf_N'!IIL‘-'hH Acer
wiiy Buludiv Suanguus $afia ACC

REDITED

(6OI-2116-5860-1 FAX:16600-2116-T140
Page
Certificate No 22-ACT-533
Request No Reg-2022-1570
3. Linearity of response to steady signals
a. Sound exposure meter, linearity of response for changes of input sinusoidal signal level
UUC Setting FAST / A / High
Ref (dB) | 0.0 | 80.0 | 90.0 | 100.0 | 110.0 | 114.0 | 120.0 | 130.0 | 140.0
1000 Hz levelA | (dB) | go3| s0.4| 90| 100.0] 1100] 1140 1200 1300| 140.0
Error (68) | 03| 04/ 01| o0 00 00| oo o0 o0
Ref (dB) 889| 989 1089 1129| 1189 128.3| 1389
8000 Hz Level A | (dB) 89| 989| 1089| 1129| 1185| 1289 13838
Error (dB) 0o] o0o0] o0 -01
Ref (dB) 78| 938 1038] 1138
63 Hz Level A | (dB) 878 93.8| 1038 1138
Error (dB) 0.0 0.0 0.0 0.0
Tolerances Limit {£dB) 1.0
UNCERTAINTY (£dB) 027
b. Sound exposure meter linearity of error
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST /A /60-140 Ref uuc Ref uuc Error Limit
Calibrator Setting (s) (s) (Pnlhj (Palh) (%) (%e) (%)
1000 Hz 110 dB 27 27 0.30 0.30 0.00
1000 Hz 110 dB 45 45 0.50 0.50 0.00
1000 Hz 110 dB 90 90 1.00 0.99 -1.00 43
1000 Hz 110 dB 180 180 2.00 1.98 -1.00
1000 Hz 120 dB 36 36 4,00 4.03 +0.75
21,426
1000 Hz 120 dB 72 72 8.00 8.05 +0.63
1000 Hz 120 dB 90 90 10.00 10.13 +1.30
1000 Hz 120 dB 180 180 20.00 20.22 +1.10 38
1000 Hz 120 dB 360 360 40.00 40.34 +0.85
1000 Hz 120 dB 720 720 80.00 80.49 +0.61

1
Thie results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nmwnnv“uslmmcul Co., Lud
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7139 MOO 13, SO SUNTINAKORN || TAMBON BANG KAEO,

|IH||II|

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL

(6OI0-2 1 16-5560-1 FAX, 166)0-21 16-T 140

i
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INNOVATIVE |
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ANSI National Accroaitation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 4/4.
Certificate No 22-ACT-533
Request No Req-2022-1570
4. Response to short duration
a. Response for sinusaidal signals - reference level
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST/ A/ 60-140 Rel uucC Ref uuc Error Limit
Calibrator Setting (s) (s) gpazm (Pulh} [Pazh} {Pazh) (Palh)
4000 Hz 95 dB 2846 2846 1.00 1.00 0.00 0.01 -0.29 - 0.41
b. Sound exposure meter response for series of toneburst impulses
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 Rel uuc Ref uvuc Error Limit
Calibrator Setting (s) (s) (Pa'h) (Pa'h) (%) (%) (%)
Burst | ms, 95 dB 2846 2846 1.00 [.00 0.00 -21-+26
Burst 1 ms, 100 dB 900 900 1.00 100 0.00 3.0 =21 - +41
Burst | ms. 108 dB 143 143 1.00 1.01 +1.00 -2] - +41
5. Response to unipolar pulse
UUC Setting Time Exposure Measurement Tolerances
UNCERTAINTY
FAST / A/ 60-140 uvuc vuc Different Limit
Calibrator Setting (s) (Pazh) (%) (%) (%a)
Continuous Rectangle + 10.86
i 0.00 24 ~21-+26
Continuous Rectangle - 10.86

* Indicates non accredited

End of Certificate

1
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval of the Innovativdnstrument Co,, Ltd
lond1slaAIuAL....
|



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i{ﬁ&

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ::{,///’F:_/-;-?:"\ﬁ;‘;‘: }‘
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 AmE 2K
NSC-TISI-TIS17025
TEL. 0-2717-3000-29 FAX.(0-2719-0484 CALIBRATION 0008

Cert.No.: 23MM331

Page.: 10of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S
Serial No. : 1128312528
ID No.: UAE.AIR.019/2550
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15°Cto 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjai

Approved by : % i

Approved Signatory

() Pornthippa Tameyakul
(/) Malee Butkruea

Issue Date : 10 April 2023

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. '
I GRE l&lﬂ’)‘UQ&l




Equipment : Electronic Balance Cert.No.: 23MM331
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 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 70RCO007 MM-0010-22 20 Jan 2024
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
(g) (9) (9) (£mg) (k)
100 99.9999 +0.0001 0.19 2.03
200 200.0001 -0.0001 0.29 2.00
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

nasluaaih:



Equipment : Electronic Balance Cert.No.: 23MM331

Condition As-Received :  Used Item Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration 2 3 3 3
2. Effect of off center loading ! y 009
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
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g9) (g9) (g9) (g) (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0006 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g) (£mg) (k)
Unload 0.0000 0.0000 0.15 218
0.1 0.0999 +0.0001 0.15 213
1 0.9999 +0.0001 0.15 2.13
5 4.9999 +0.0001 0.15 213
10 9.9999 +0.0001 0.15 211
20 20.0000 0.0000 0.15 2.11
50 50.0000 0.0000 0.16 2.06
70 69.9999 +0.0001 0.18 2.04
100 99.9999 +0.0001 0.19 2.03
150 150.0003 -0.0003 0.29 2.00
200 200.0005 -0.0005 0.29 2.00

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

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 <\U§
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.: 23MM332

Page.: 10f 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : AB204-S /IFACT
Serial No. : B108115858
ID No. : UAE.AIR.016/2555
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

Location : Balance Room 2
Received order : 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature : 15°Cto 40 °C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjai

Approved by : Qmﬂ-’.l}- :

Approved Signatory

) Pornthippa Tameyakul
/} Malee Butkruea

Issue Date : 10 April 2023

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. '
i.ﬂﬂﬂ‘ﬁ:lﬂ AIUAN




Equipment : Electronic Balance Cert.No.: 23MM332
Condition As-Received : Used Item Page: 2 of 3
Reference : 2304-00160C-2
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 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-0010-22 20 Jan 2024
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
(9) (9) (g9) (tmg) (k)
100 100.0002 -0.0002 0.21 2.06
200 200.0003 -0.0003 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g9) of Reading (g )
100 0.00009
200 0.00007

onaslaaaui.,



Equipment : Electronic Balance Cert.No.: 23MM332

Condition As-Received : Used ltem Page: 3 of 3
Reference : 2304-00150C-2
Result of calibration 2 3 2 3
2. Effect of off center loading ! : 909
A mass of 100 g was placed to various position on the pan. . E - : @
The weighing machine reading error obtained is given in the table Front Front Fron
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g) (g) (g9) (g9) (g)
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (g) (g9) (tmg) (k)
Unload 0.0000 0.0000 0.18 217
0.1 0.0999 +0.0001 0.18 217
1 0.9998 +0.0002 0.18 217
5 5.0000 0.0000 0.18 27
10 10.0000 0.0000 0.18 2.17
20 20.0000 0.0000 0.18 2.15
50 50.0001 -0.0001 0.19 2.1
70 70.0001 -0.0001 0.20 2.07
100 100.0002 -0.0002 0.21 2.06
150 150.0004 -0.0004 0.29 2.00
200 200.0005 -0.0005 0.29 2.00

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

-00o-
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NSC-TISI-TIS 17025
CALIBRATION 0061

Calibration Certificate

Certificate No.:
Client name:

2302181-001-01
UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.

Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 10f 5
Equipment: pH Meter
Manufacturer: METTLER TOLEDO
Model: SevenEasy pH
Serial No.: 1230525212

ID No.:

Order No.:

Operation No.:

Date of Receipt:

Date of Calibration:

UAE.WAS.003/2553

2302181

2302181-001

14 March 2023

24 March 2023

Calibrated by Mr.Pheraphat Tuanjit

Scientist

Approved by N.

( Mr.Nuttapol Niyomchart )

Specialist, Division of Calibration Laboratory

Date of Issue: 24 March 2023

The uncertainties are for a confidence probability of approximately 95%.

Responsible for the Technical Management Team

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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rational fond metre - OUNdation for Industrial Development Nafional Food Insfitute Pl NSC.TISI-TIS 17025
ministry of industry  Food Industrial Laboratory Service Center CALIBRATION 0061
Calibration Report
Certificate No.: 2302181-001-01
Equipment: pH Meter Resolution: 0.01pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1230525212 Type: Bench top
ID No.: UAE.WAS.003/2553
Date of Calibration: 24 March 2023 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature: ( 234 + 15 i o Relative Humidity: ( 52 +3 ) %

Condition of Equipment: Good Condition

Condition of this Results of Calibration

1.Calibration Method

2. Reference Standards [ Certified Reference Material

Instruments Serial / ID No.
2.1 DC Voltage Calibrator 2709007
2.2 Digital Thermometer 2709007

2.3 Thermo-Hygro Meter NFIL.LBTHOO3/17

Certified Reference Material Lot. No.
2.4 pH buffer 4.008 (Primary pH buffer Solution) 8736808
2.5 pH buffer 6.865 (Primary pH buffer Solution) 873609
2.6 pH buffer 10.01 (Primary pH buffer Solution) 873611
2.7 pH buffer 7.00 (Standard pH buffer Solution) 873612

3. This certification is traceable to The International System of Unit (S| Unit)

3.1 Instruments No.2.1 through
3.2 Instruments No.2.2 through
3.3 Instruments No.2.3 through
3.4 Certified Reference Material No. 2.4 to 2.6 traceable to
3.5 Certified Reference Material No.2.7 traceable to

4. This certificate was certified only for the instrument we calibrated.

In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)

Manufacturer Certificate No. Due Data-
Fluke 22E1959 17 June 2023
Fluke CC-650557-01 30 October 2023

PONPE TE 650555-01 21 September 2023

Manufacturer Ref N Expire Date

CPAchem PH216.L5 16 February 2025
CPAchem PH217.L5 16 February 2025
CPAchem PH220.L5 16 February 2024
CPAchem PH107.L5 16 February 2024

NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0008
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061
NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0061

Primary measurement method- Harned cell using calibrated
thermometer, barometer, and nanovoltmeter.The Standard Solution
preparation and certified by CPAchem Ltd is accredited to 1ISO 17034
and ISO/IEC 17025

BIM RefN HI-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022;
BIM RefN HI-13 LotN 25.05.2022; BIM RefN HI-16 LotN 02.06.2022, the
Standard Solution preparation and certified by CPAchem Ltd is
accredited to ISO 17034 and ISO/IEC 17025

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

F-CS-012 Revision: 01 Date: 20-04-65
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nationsl food e OUNdaNON for Industrial Development National Food Institute bl

NSC-TISI-TIS 17025
ministry of Industy - Food Industrial Laboratory Service Center CALIBRATION 0061

Calibration Report

Certificate No.: 2302181-001-01
Equipment: pH Meter Resolution: 0.01pH ; 1mV
Manufacturer: METTLER TOLEDO Model: SevenEasy pH
Serial No.: 1230525212 Type: Bench top
ID No.: UAE.WAS.003/2553
Date of Calibration: 24 March 2023 Page 3 of 5

Calibration Results:

1. Calibration of pH Meter ( Manual Temperature Compensation at 25 °C )
Nominal DC Voltage Standard Average Indicator Reading Uncertainty Coverage Factor
pH (mv) mv pH (tmV) (k)
0 414120 414 0.00 0.58 2.00
2 295.814 296 2.00 0.58 2.00
4 177.464 178 4.00 0.58 2.00
6 59.160 59 6.00 0.58 2.00
7 0.000 0 7.00 0.58 2.00
8 -50.158 -59 8.00 0.58 2.00
10 -177.460 -177 10.00 0.58 2.00
12 -295.811 -286 12.00 0.58 2.00
14 414117 -414 14.00 0.58 2.00

2. Calibration of pH Meter with Electrode ( Manual Temperature Compensation at 25 °C )

Equipment: pH Electrode Type: Combined Electrode
Manufacturer: METTLER TOLEDO Model: InLab Solids
Serial No.: 1156883 ID.No. N/A

Performance of Electrode system  (Three-Foint Calibration at pH 4, pH 7 and pH 10)

Certified Value Averagnintheator Reading Relative Slope (%) Uncertainty Coverage Factor
@25°C (pH) pH mvV (£pH) (k)
4.008 4.01 187 - 0.0071 2.00
6.865 6.86 22 97.86 0.0075 2.00
10.010 10.01 -160 97.66 0.0086 2.00
6.985 6.99 14 - 0.0093 2.00

F-CS-012 Revision: 01 Date: 20-04-65 d
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ministry af Industry - Food Industrial Laboratory Service Center CALIBRATION 0061

Calibration Report

Certificate No.: 2302181-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 °c Model: SevenEasy pH
Serial No.: 1230525212 ID No.: UAE.WAS.003/2553
Manufacturer: METTLER TOLEDO
Date of Calibration: 24 March 2023 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature 5% = 1 ¢
Relative Humidity 355 % £ 5 %

Condition of this results of Calibration:
1. Calibration Method : - In house method: W-TE-025 by comparison with standard thermometer.
- The Calibration is determined by comparing with a known temperature
from a standard resistance thermometer.
- The temperature scale in use at this laboratory is the International
Temperature scale of 1990 ( ITS-90 ).
2. Reference Standard Instrument :

Instrument Model Serial No. Certificate No. | Due Date | Through
HANDHELD THERMOMETER 1521 AB5997 NATIONAL
TE 660039-01 10-Dec-23 FOOD
Platinum Resistance Thermometer (PRT) 385 509201 INSTITUTE

Support Equipment : - Low Temperature Bath (ISOCAL-6), Model: Europa-6 Plus Basic, S/N: 341592/2

3. This certificate is traceable to International System of Units (SI Units).

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.
6. Condition of Calibrated item :  Good

7. Result of Calibration : Without adjustment I:I After adjustment

F-CS-012 Revision: 01 Date: 20-04-65
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national food instinte
ministry of Industry

Foundation for Indusirial Development National Food Institute

NSC-TISI-TIS 17025
Food Industrial Laboratory Service Center

CALIBRATION 0061

Calibration Report

Certificate No.:

2302181-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 0.1 °c Model:  SevenEasy pH
Serial No.: 1230525212 ID No.:  UAE.WAS.003/2553
Manufacturer: METTLER TOLEDO

Date of Calibration:

24 March 2023

Page 5 of 5

Calibration point:

15.0,25.0and30.0  °C

Calibration result:
- The probe was immersed in liquid bath or dry bath to a minimum depth of 120 mm.

- Description of probe, model : N/A S/N : N/A
Dimension of probe : Diameter 3  mm., Length 120 mm.,
Sheath material :  N/A
UUC* Reading Standard Correction Value Uncertainty

(°c) Temperature (°C) (°c) + (°C)
15.2 14.999 -0.2 0.12
25.2 24.999 -0.2 0.12
30.2 29.999 - 0.2 0.12

Note
- UUC* : Unit Under Calibration

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

End

F-CS-012 Revision: 01 Date: 20-04-65 Q
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 gl
NSC-TISI-TIS17025
TEL, 0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 23MM113

Page.: 10f 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : C210685394
ID No. : UAE.WAO.010/2565
Submitted by : United Analyst and Engineering Consulant Co.,Ltd.

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

Location : Balance Room

Received order : 26 April 2023

Calibration Date : 26 April 2023

Ambient Temperature : 15 °C to 40 °C

Relative Humidity : 30 % to 90 %

Calibrated by : Man Pattanapongpaiboon

Approved by : &m

Approved Signatory

() Pornthippa Tameyakul
() Malee Butkruea
() Suwit Imjai

Issue Date : 2 May 2023

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,

iﬁﬁﬂ'ﬁhiﬂ‘)llqu



Equipment : Electronic Balance Cert.No.: 23MM113
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-04590C-2
Procedure used :-

Calibration were conducted using in-house calibration procedure CP-OB01 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-0010-22 20 Jan 2024
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 81 g Resolution 0.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g9) (9) (9) (+mg) (k)
80 79.99992 +0.00008 0.15 2.00
200 199.9995 +0.0005 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
80 0.000007
200 0.00004

Lanms‘l:im



Equipment : Electronic Balance Cert.No.: 23MM113

Condition As-Received :  Used Item Page: 3 of 3
Reference : 2304-04590C-2
Result of calibration 2 3 2 3 AL
2. Effect of off center loading : ; 909
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 font
Maximum difference between
Position 1 Position 2 Position 3 Position 4 Position 5 off-center and central loading
(9) (g9) (g9) (g9) (9) (9)
-0.0001 -0.0001 0.0000 -0.0001 -0.0001 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g9) (g9) (¥tmg) (k)
Unload 0.00000 0.00000 0.014 2.1
0.05 0.04999 +0.00001 0.015 2.09
0.1 0.09999 +0.00001 0.015 2.07
1 1.00000 0.00000 0.018 2.04
5 5.00000 0.00000 0.026 2.00
20 20.00002 -0.00002 0.045 2.00
50 50.00002 -0.00002 0.080 2.00
80 80.00002 -0.00002 0.15 2.00
100 100.0000 0.0000 0.17 2.00
150 150.0000 0.0000 0.29 2.00
200 199.9999 +0.0001 0.29 2.00

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

-00o-
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250 Wit it
NSC-TISI-TIS17025
TEL, 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 22TM1480

Page: 10of 3
Certificate of Calibration
Equipment : Hot Air Oven
Manufacturer : Memmert
Model : UF 55
Serial No. : B216.1666
ID No. : UAE.WAO.027/2559
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 : 19 October 2022
Calibration Date : 19 October 2022
Ambient Temperature : (26 +£10)°C

Relative Humidity : (50+30) %

Calibrated by : Preecha Hlahib

Approved by : (‘{) Q«J

Approved Signatory

() Pornthippa Tameyakul
( ) Malee Butkruea
( /) Suwit Imjai

Issue Date : 31 October 2022

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nat be reproduced other than in full, except with the prior written

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

ienaslumuny
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Equipment : Hot Air Oven Cert. No.: 22TM1490
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2210-05750C-1
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 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 Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34970A MY41021843 22LM4 10 Jan 2023
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.

Position :

Result of Calibration :- (™) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
| Beginning Finished
4 5 Temp. (°C) 29 30
REL.Humid. ( % ) 47 40
4 e o AC Supply ( Volt ) 221 220
C? (ref)
H $ ' H/2 $ Ref. Std. ID No.: @
/ﬁv J' 7 / Calibration Point
T Wiz c D
\ i M% #b (104)°C | (140,180)°C

18-04RTD-01 | 21-04TC-01
18-04RTD-02 | 21-04TC-02
18-04RTD-03 | 21-04TC-03
18-04RTD-04 | 21-04TC-04

7
2
3
Dimension of Chamber : 4
5 18-04RTD-05 | 21-04TC-05
: _
7_
8

Probe Installation Details :

a= 50 cm D= 0.33 m

b= 50 cm W = 040 m | 18-04RTD-06 | 21-04TC-06

c= 50 cm H= 0.40 m 18-04RTD-07 | 21-04TC-07
Capacity = 0.053 m?* T ~ AR

| 18-04RTD-08 | 21-04TC-08_
9 (ref.) 18-04RTD-09 | 21-04TC-09

Lana'ﬁ'luﬂ'mq%w)
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Equipment : Hot Air Oven Cert. No.: 22TM1490

Condition As-Received : Used ltem Page: 30of3

Reference : 2210-05750C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Close

Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(c) | ¢) | () (£°C) (°C) (C) | ()| k
104.0 104.0 104.0 0.061 1.3 1.7 0.42 2
140.0 140.0 140.0 0.14 2.3 2.4 11 2
180.0 180.0 180.0 0.21 3.5 3.6 1.3 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
104.0 103.076 | 103.876 | 103.777 | 104.124 | 104.667 | 104.426 | 104.012 | 103.928 | 104.370
140.0 138.199 | 139.189 | 138.808 | 139.550 | 140.266 | 139.622 | 139.293 | 139.385 | 140.369
180.0 177.930 | 179.267 | 178.643 | 179.753 | 181.011 | 180.093 | 179.496 | 179.743 | 181.278

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

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensoi
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 .

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 %.

-000-
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CALIBRATION 0003

Cert. No.: 23TM249
Page: 10of3

Certificate of Calibration

Equipment :

Manufacturer :

Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Ambient Temperature :

Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul

(/) Malee Butkruea
() Suwit Imjai

Issue Date :

BOD Incubator
Arco

UC4-1320
13URC45013201
UAE.WAO.015/2561

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

Bangchak, Phrakhanong,

Bangkok 10260

Lab Floor 2

15 February 2023
15 February 2023
(26+10)°C
(50+30) %

Preecha Hlahib

Yo, -

Approved Signatory

24 February 2023

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.

onaslumuay
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Equipment : BOD Incubator Cert. No.: 23TM249
Condition As-Received :  Used ltem Page: 2 0of 3
Reference : 2302-02970C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Model Serial No. Cert. No.
1) Data Acquisition 34972A MY57013711 22L.M93
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.
Result of Calibration :- (*) Without Adjustment

Due Date
02 Jul 2023

Function of UUC* :

Temperature Source

Fresh air setting : Not Available Environment during calibration
ﬁﬁ??ﬁ | Beginning Finished
5 " Temp. (°C) 29 31
REL.Humid. ( % ) 63 67
4 ¢ ( ? AC Supply ( Volt ) 220 220
ref.
C?
H L H/2 8
E ? Position : Ref. Std.
T ID No.:
v 2 b JHe /P 1 22-18RTD-2/1
“a” 2 18RTD-2/2
W 3 18RTD-2/3
Probe Installation Details : Dimension of Chamber : 4 18RTD-2/4
a= 10 cm D= 062 m 5 18RTD-2/5
b= 10 cm W = 1.2 m 6 18RTD-2/6
c= 10 com H = T 7 18RTD-2/7
Capacity = 0.89 m3 B 8 18RTD-2/8
9 (ref.) 18RTD-2/9

Lanms‘lumuqﬂm |
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Equipment : BOD Incubator Cert. No.: 23TM249

Condition As-Received : Used ltem Page: 3 0of 3

Reference : 2302-02970C-1

Result of Calibration :- (*) Without Adjustment

Function of UUC* : Temperature Source

Fresh air setting : Not Available

Calibration uuce uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (C) (’c) (£°C) (°c) (°C) (£°C) k
20.0 20.0 19.3 0.32 0.57 1.0 0.60 2

Calibration Measured Temperature ( °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.086 19.916 20.386 19.976 19.873 19.838 19.837 19.821 19.949

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 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 .

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 %.

-00o0-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i&““;’/mﬁ
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES __;/;__-__1/;\\——-..\\:}_

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

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

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

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

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul
{/) Malee Butkruea
() Suwit Imjai

Issue Date :

BOD Incubator

ARCO

UR-1320

UAE.WAO.018/2551

CALIERATION 0008

Cert. No.: 23TM375
Page: 10f 3

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

Bangchak, Phrakhanong,
Bangkok 10260

Lab Floor 2

11 April 2023
12 April 2023
(26 +10)°C
(50+30)%

Krisda Malee

Waly. -

Approved Signatory

24 April 2023

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.

iwnanslunIuAy
A 0053360



Equipment :

Condition As-Received :

Reference :

Procedure Used :-

BOD Incubator
Used Item
2304-01560C-2

Cert. No.:

23TM375

Page: 2 of 3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument

1) Data Acquisition

Model
34972A

Serial No.
MY59003411
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.
Result of Calibration :-

Function of UUC* :
Fresh air setting :

(*) Without Adjustment
Temperature Source

-

Not Available
T ;
o
e} {I’I:‘.f.)d
5
6 ' H/2 8
By Q
!
______ -
wi2 -

A

7
7 c D
2 D/2 Ty
a

Probe Installation Details :

= 10
= 10
c= 10

cm
cm
cm

Cert. No.
22L.LM165

Due Date

26 Nov 2023

Dimension of Chamber :

D=

W=

H=
Capacity =

Environment during calibration
SR R Beginning Finished
Temp. (°C) 28 27
REL.Humid. ( % ) 42 45
AC Supply ( Volt ) 219 220
Position : i G
ID No.:
1 20RTD-2/1
2 20RTD-2/2
3 20RTD-2/3
4 20RTD-2/4
5 20RTD-2/5
6 20RTD-2/6
7 20RTD-2/7
8 20RTD-2/8
™ 9 (ref.) 20RTD-2/9
m
m
i
Taly,
|
onanslunIuAy

a 1158259



Equipment : BOD Incubator Cert. No.: 23TM375

Condition As-Received : Used ltem Page: 3 of 3
Reference : 2304-01560C-2
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Not Available
Calibration| UuC* uuc* Temperature Temperature Overall |Coverage
Point Setting | Reading stability uniformity Variation| Factor
(°C) [(C)]| (°C) (£°C) (°c) (°C) k
20.0 20.0 20.0 0.48 0.42 1.2 2
Calibration Measured Temp_erature (°C) Unicertalnty
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.) (£°C)
20.0 20.040 | 20.170 | 20.263 | 20.093 | 19.749 | 19.704 | 19.920 | 20.191 | 20.020 0.66

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 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 .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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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.: 22TW240
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 :

( ).Malee Butkruea
( '/).Saithip Meangmai

() Warakorn Lerngagtrakul

Issue Date :

DO Meter

YSI

4010-2wW

20260326
UAE.WAO.063/2563
21 October 2022

26 October 2022
2210-0734DSC-1

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

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Sailhr,

Approved Signa{ory

27 October 2022

n 1799352
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Cert.No.: 22TW240
Page.: 2 of 2
Condition of this result 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).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 20E103527
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mglL)
8.14 8.12 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned

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

-00o-
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st faeel inatute aundation Fgr Imdustrial Development Narional Food Institute NSG-TISI-TIS 17025
ministey of industry  Food Industrial Laboratory Service Cenrer CALIBRATION 0061

Calibration Certificate

Certificate No.: 2302827-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10260

Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: XSR204
Serial No.: C117635043
ID No.: UAE.WAS.012/2564
Order No.: 2302827
Operation No.: 2302827-001
Date of Receipt: 10 May 2023

Date of Calibration: 10 May 2023

Calibrated by  Mr.Manas somsak Approved by /ﬁ,

Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 18 May 2023 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 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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Food Industrial Laboratory Service Cenfer
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ministry of Induskry

NSC-TIS|-TIS 17025
CALIBRATION 0061

Calibration Report

2302827-001-01

Electronic Balance

Certificate No.:
Equipment: Manufacturer: METTLER TOLEDO

Model: XSR204 Resolution: 0.0001 g

Serial No.: C117635043 ID No.: UAE.WAS.012/2564

Capacity: 220 g
Date of Calibration: 10 May 2023 Page 2 of 4
Environment Condition: Ambient Temperature 214 + 0.2 °C  Relative Humidity: 434 + 0.9 %
Place of Calibration: Balance room (Water Analysis Unit), 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 Serial No. Calibrated By Certificate No. Due Date
Standard Weight Class E2 1mg to 200g B505567572 TCS M23040535 8 April 2024
Instrumen Model Serial No. Calibrated By Certificate No. Due Date
Thermo-Hygro Meter 608-H1 NFLBTH 016/23 Quality Reborn QR23-0489 21 February 2024

3. This certification is 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 (ag)
100 0.000032
200 0.000032

2. Off-Center Error:

A mass of 100 g was placed and moved to various position on pan.

The balance reading obtained is given in the table,
e 0
o
¢

1 B 3 4 5 6 (Maximum Difference)
(g dfC g )JCg)jCg)]Cg)|Cg) ¢ g i
100.0002 | 100.0002 | 100.0002 | 100.0002 | 100.0003 | 100.0002 0.0001

F-C5-012 Revision: 01 Date: 20-04-65
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Calibration Report
Certificate No.: 2302827-001-01
Equipment: Electronic Balance Manufacturer; METTLER TOLEDO
Model: XSR204 Resolution: 0.0001 g
Serial No.: C117635043 ID No.: UAE.WAS.012/2564
Capacity: 220 g
Date of Calibration: 10 may 2023 Page 3 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Nominal Value Standard Value Average Reading Carrection Uncertainty Coverage Factor
(g ) (g ) (g ) ( g ) (+ g ) &
Unload 0.00000 0.0000 0.0000 0.000085 2.00
0.01 0.01000 0.0100 0.0000 0.000085 2.00
0.02 0.02001 0.0200 0.0000 0.000085 2.00
0.05 0.05000 0.0500 0.0000 0.000085 2.00
0.1 0.10001 0,1000 0.0000 0.000085 2.00
0.2 0.20001 0.2000 0.0000 0.000085 2.00
0.5 0.50002 0.5000 0.0000 0.000085 2.00
1 1.00000 1.0000 0.0000 0.000086 2.00
2 2.00002 2.0000 0.0000 0.000086 2.00
3 3.00003 3.0000 0.0000 0.000087 2.00
5 5.00002 5.0000 0.0000 0.000087 2.00
10 10.00001 10.0000 0.0000 0.000088 2.00
20 20.00003 20,0000 0.0000 0.000092 2.00
30 30.00004 30.0000 0.0000 0.000098 2.00
40 40.00007 40,0000 0.0000 0.00011 2.00
45 45,00009 45,0001 0.0000 0.00013 2.00

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

Certificate No.: 2302827-001-01

Equipment: Electronic Balance Manufacturer: METTLER TOLEDO
Model: XSR204 Resolution: 0.0001 g
Serial No.: C117635043 ID No.: UAE.WAS.012/2564

Capacity: 220 g
Date of Calibration: 10 May 2023 Page 4 of 4
Calibration Results: (Continued)
Calibration Range: 0-200g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:

Nominal Value Standard Value Average Reading Correction Uncertainty Coverage Factor
C g 9 (g ) (g ) (g) (+x g ) k
50 50.00003 50.0000 0.0000 0.00011 2.00
55 55.00005 55.0000 0.0000 0.00012 2.00
60 60.00004 60.0000 0.0000 0.00012 2.00
65 65.00005 65.0000 0.0000 0.00013 2.00
70 70.00006 70.0001 -0.0001 0.00013 2.00
75 75.00008 75.0002 -0.0001 0.00013 2.00
80 80.00007 80.0002 -0.0001 0.00014 2.00
85 85.00009 85.0002 -0.0001 0.00014 2.00
90 90.00010 90.0002 -0.0001 0.00015 2.00
100 100.00006 100.0002 -0.0001 0.00016 2.00
120 120.00009 120.0002 -0.0001 0.00018 2.00
150 150.00009 150.0002 -0.0001 0.00021 2.00
200 200.00016 200.0003 -0.0001 0.00028 2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor 4 ,

providing a level of confidence of approximately 95 %. ?E
End

F-CS-012 Revision: 01 Date: 20-04-65
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Certificate No. : HIT-2312-0342

Page:1of 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater
Meter Model : HI839800-02 Serial No.:  HO0185001
Tube Heater : 25 Vial Capacity Accuracy:  +2°C
Temperature Range : -10 °C to 160 °C Temperature of Reaction : 150°C
Ambient Temperature : (25 £2)°% Relative Humidity : (50 £ 15 )% RH
Manufacturer : Hanna Instruments Made in : Romania
Condition As-Received : Used Product Reference:  RE230392
Customer name : United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,

Phrakhanong, Bangkok 10260
Received date : 8 March 2023
Calibrate date : 10 March 2023
Issue date : 20 March 2023
Calibrated Location : Hanna Instruments (Thailand) Ltd.
Calibration Procedure : This calibrator was conducted by using in-house: calibration procedure

CP-04 by using certified reference material.

P
[Zer. Pichit Petthong = fé/

Calibrated by : O Mr. Jakkapob Pentisan Approved by:  Mr. Anan Suwanchaisakul

O Mr. Channarong Soinak Authorized Signatory

IHANNRA

; m instruments
\ll(Thailand) Limited

e

pe

This certificate was certified only for the instrument we calibrated.

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

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

approval of the head of Hanna Instrument (Thailand).

onaslumuA




Certificate No. : HIT-2312-0342

s

InStrumentS Page:2of 2
Condition of this calibration result
Reference Standard Instruments:
Instruments Model Serial No. Certificate No. Traceable
Data Acquisition
34970A MY 44065265 WK2207-065-1 WK Electric Co., Ltd.
Switch Unit

Calibration Result:

Measurement Temperature Source Accuracy for COD Reactor

Capacity | Nominal Value | Average Value | (b Uncertainty | (bTolerance of | Acceptance
(Vial) (°C) (°C) (°C) UUC (°c) Criteria
25 Vial 150.0 150.3 0.59 2 Pass

Figure: Shows the location of the temperature source.

(1A) (2A) (B3A) (4A) (5A)
149.78°C | 150.31°C | 150.63°C | 149.93°C | 150.31°C
(1B) (2B) (3B) (4B) (5B)
150.35°C | 150.18°C | 149.93°C | 150.18°C | 150.21°C
(10) (20) (30 (4C) (5C)
150.24°C | 151.10°C | 150.80°C | 150.36°C | 150.86°C
(1D) (2D) (3D) (4D) (5D)
150.16°C | 149.77°C | 150.22°C | 150.67°C | 150.43°C
(1E) (2E) (3E) (4E) (5E)
149.94°C | 150.44°C | 150.06°C | 150.63°C | 149.29°C

Remark: The Acceptance criteria is the error value plus or minus the Measurement Uncertainty, and then Not

More than the Tolerance value of UUC, therefore concluded that pass.

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

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

** End of certificate **

naslumuny




DQE Services Co.,Ltd.

DQ.E Services 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com NSC-TISI-TIS 17025
CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP23-007 Page 1 of5
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 :  Hitachi

Model : U-1900

Serial No.: 2021-064

ID No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument:  Used

Calibrated by : i U( A d by : sl
a y u \L) pproved by "’?féﬁ T
(Mr.TanawutI Rittidach ) ( Ms. Chonthicha Sangngern )
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 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 DQE Services Co., Ltd.

wnaslauaugu

FM-708-02 RO1 1/11/2021



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

NSC-TISI-TIS 17025
CALIERATION D404

REPORT OF CALIBRATION

Certificate No.: SP23-007 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 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

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: 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC : 0.1 nm.

Resolution of UUC : Photometric  0.001 Abs.

Wavelength 0.1  nm.

wnaslauaugu
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DQE Services Co.,Ltd.
DQE Beriluey & Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nec.niis 7228
REPORT OF CALIBRATION
Certificate No. : SP23-007 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 0.000 0.0000 0.0028 2.00
. 0.5787 0.575 0.0037 0.0031 2.00
1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.181 0.0090 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5607 0.558 0.0027 0.0034 2.00
o 1.0247 1.021 0.0037 0.0035 2.00
2.1229 2,115 0.0079 0.0081 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
e 0.9634 0.961 0.0024 0.0029 2.00
1.9763 1.968 0.0083 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.518 0.0011 0.0031 2.00
o 1.0003 1.000 0.0003 0.0033 2.00
1.9987 1.993 0.0057 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.552 0.0003 0.0030 2.00
> 1.0809 1.082 -0.0011 0.0030 2.00
2.0391 2.031 0.0081 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.562 -0.0019 0.0032 2.00
- 1.0512 1.052 -0.0008 0.0030 2.00
1.9294 1.923 0.0064 Q% .:—I ll 5 i]ﬁ% |
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DQE Services

DQE Services Co.,Ltd.

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

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

NSC.TISI-TIS 17025
CALIERATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-007

Photometric Accuracy :

Page 4 of 5

Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.000 0.0000 0.0050 2.00
2 0.7478 0.743 0.0048 0.0057 2.00
54 0.0000 0.000 0.0000 0.0050 2.00
0.8686 0.861 0.0076 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
i 0.2912 0.291 0.0002 0.0051 2.00
0.0000 0.000 0.0000 0.0050 2.00
0 0.6448 0.639 0.0058 0.0055 2.00
'
wnaslauaugu
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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 : dqeservicesinfo@gmail.com Nsc.ni s ro2s
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k
241.54 240.8 0.74 0.18 2.00
279.40 278.5 0.90 0.18 2.00
288.70 288.0 0.70 0.18 2.00
334.22 333.5 0.72 0.18 2.00
361.26 360.5 0.76 0.18 2.00
418.48 417.8 0.68 0.21 2.00
446.70 445.9 0.80 0.18 2.00
453.20 452.5 0.70 0.18 2.00
460.06 459.5 0.56 0.18 2.00
536.90 536.0 0.90 0.18 2.00
637.94 637.1 0.84 0.18 2.00
440.74 440.0 0.74 0.18 2.00
472.22 471.5 0.72 0.18 2.00
513.70 513.0 0.70 0.18 2.00
528.72 528.0 0.72 0.18 2.00
574.60 574.0 0.60 0.18 2.00
585.48 584.6 0.88 0.20 2.00
684.63 684.0 0.63 0.18 2.00
740.27 740.0 0.27 0.20 2.00
748.28 747.5 0.78 0.18 2.00
807.16 806.5 0.66 0.18 2.00
879.70 879.0 0.70 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 k ,
which for a normal distribution corresponds to a coverage probability of approximately 95%

- * Indicates non TISI accredited

EndotCeritone-  VBAENTINAIUAY
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Request No. 25-66 / 0323 MTC. ACL.No. 387 / 66

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spectrophotometer “Agilent Technologies”
Model AA240FS, Serial No. MY13160001
2. Working standard solution “Inorganic Ventures”
Multi Analyte Custom Grade Solution, Lot No. S2-MEB708640
SUBMITTED BY : United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophotometer
(WI-500-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chemistry (QP-513)
CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 mg/\ at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 mg/l at 357.9 nm.Cr,
0.05,0.10,0.30,0.50,0.70 mg/l at 324.7 nm.Cu, 0.10,0.30,0.50,0.70,1.00 mg/l at 248.3 nm.Fe, 0.20,0.50,0.70,1.00,1.50 mg/L

at 217.0 nm.Pb, 0.05,0.10,0.30,0.50,0.70 mg/l at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 mg/l at 232.0 nm.Nj,
0.05,0.10,0.30,0.50,0.70 mg/L at 213.9 nm.Zn

CALIBRATION DATE : 2 February 2023

REFERENCE MATERIAL : Traceable to NIST “Carlo Erba”, “PanReac AppliChem”

Cadmium Lot No. 1152457, Chromium Lot No. 1793249, Copper Batch No. T117098A, Iron Batch No. T126087A,
Lead Lot No. 1227873, Manganese Batch No. T109228A, Nickel Batch No. T270178A, Zinc Batch No. T820140A
AMBIENT CONDITIONS : Temperature 22 °C Relative humidity 58 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference
Material traceable to National Institute of Standards and Technology ( NIST ) by Ihe Analytical Chemistry
Laboratory. The results are attached herewith. >

Calibrated by 1 D &w

( Mr. Danai Snthongkum )

Sem eTg |cer
2 Aﬁ]D(ﬂ' Acting Director of Analyti emistry Laboratory
( Mr. Atipat Ratana ) Ref. 2015266012600366001

Issued Date : 15 February 2023

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phaheonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand ]

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel? "ﬂmwﬂi 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.orth Websitemww tistrorth  E-mail : mtc@tistr.or.th E-mail : sumnalee@tistr.or.th
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1. Noise Level
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CALIBRATION DATA

MTC. ACL. No. 387 / 66

Element Cd Cr Cu Fe Pb Mn Ni Zn

0.0020 0.0000 0.0008 0.0000 | -0.0009 | 0.0021 | -0.0016 | -0.0022
0.0015 0.0006 0.0005 | -0.0009 | -0.0014 | 0.0018 0.0002 | -0.0023
0.0014 0.0006 0.0010 | -0.0009 | 0.0015 0.0008 | -0.0004 | -0.0015
0.0021 -0.0008 | 0.0013 | -0.0010 | 0.0005 0.0005 | -0.0008 | -0.0004
0.0020 | -0.0012 | 0.0004 0.0003 | -0.0004 | 0.0001 | -0.0024 -0.001
0.0021 | -0.0011 0.0011 0.0003 0.0006 0.0009 | -0.0002 | -0.0013
0.0017 | -0.0009 | 0.0001 | -0.0015 0.0010 0.0007 0.0001 | -0.0016
0.0024 | -0.0012 | 0.0004 | -0.0002 0.0008 | -0.0005 | -0.0012 | -0.0019
0.0011 -0.0002 | 0.0015 | -0.0004 | 0.0004 0.0008 | -0.0003 | -0.0017

Absorbance 0.0017 0.0000 0.0009 0.0004 0.0001 0.0015 | -0.0009 | -0.0024
0.0019 | -0.0004 0.0004 0.0000 0.0006 0.0010 | -0.0005 | -0.0016
0.0016 | -0.0025 | 0.0003 0.0005 0.0009 | -0.0004 | -0.0013 | -0.0016
0.0018 | -0.0014 0.001 -0.0009 | -0.0006 0.0010 | -0.0004 | -0.0017
0.0019 | -0.0006 | 0.0011 | -0.0008 | 0.0011 0.0004 | -0.0003 | -0.0005
0.0024 0.0003 0.0005 | -0.0012 | -0.0002 | 0.0012 | -0.0006 | -0.0011
0.0023 | -0.0012 | 0.0006 | -0.0007 0.0002 0.0014 | -0.0012 | -0.0013
0.0020 | -0.0014 | 0.0009 | -0.0018 0.0003 0.0012 | -0.0012 | -0.0013
0.0010 | -0.0015 0.0002 0.0004 0.0017 0.0011 | -0.0018 | -0.0013
0.0016 | -0.0011 0.0013 0.0003 0.0007 0.0026 | -0.0006 | -0.0006
0.0001 | -0.0007 0.0009 | -0.0003 0.0008 0.0008 0.0000 | -0.0001

Average Absorbance 0.002 -0.001 0.001 0.000 0.000 0.001 -0.001 -0.001

Continue 2/5
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The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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2. Precision
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MTC. ACL. No. 387 / 66

Element

Conc.

(me/l)

Absorbance

Ave.
Abs.

SD

%RSD

Cd

0.02

0.0085

0.0084

0.0090

0.0089

0.0089

0.0090

0.0086

0.0092

0.0090

0.0089

0.009

0.0003

2.88

0.30

0.0993

0.1001

0.1007

0.1004

0.1004

0.0995

0.0997

0.0998

0.0999

0.0996

0.100

0.0005

0.45

0.70

0.2238

0.2229

0.2244

0.2249

0.2243

0.2233

0.2235

0.2231

0.2251

0.2240

0.224

0.0007

0.33

Cr

0.10

0.0088

0.0087

0.0094

0.0086

0.0086

0.0091

0.0099

0.0095

0.0076

0.0085

0.009

0.0006

7.25

0.30

0.0257

0.0265

0.0255

0.0270

0.0266

0.0258

0.0261

0.0262

0.0274

0.0262

0.026

0.0006

2.25

0.70

0.0573

0.0590

0.0580

0.0576

0.0578

0.0579

0.0593

0.0599

0.0586

0.0594

0.058

0.0009

1.51

Cu

0.05

0.0083

0.0084

0.0084

0.0075

0.0086

0.0086

0.0081

0.0080

0.0087

0.0092

0.008

0.0005

5.45

0.30

0.0430

0.0444

0.0426

0.0429

0.0435

0.0432

0.0428

0.0441

0.0427

0.0436

0.043

0.0006

1.41

0.70

0.0981

0.0992

0.0990

0.0997

0.0977

0.0986

0.0990

0.0982

0.0988

0.0980

0.099

0.0006

0.63

Fe

0.10

0.0109

0.0104

0.0087

0.0100

0.0087

0.0094

0.0102

0.0092

0.0094

0.0100

0.010

0.0007

7.53

0.50

0.0456

0.0442

0.0450

0.0444

0.0450

0.0455

0.0455

0.0441

0.0446

0.0444

0.045

0.0006

1.27

1.00

0.0904

0.0901

0.0891

0.0876

0.0873

0.0901

0.0876

0.0886

0.0879

0.0901

0.089

0.0012

1.38

Pb

0.20

0.0093

0.0099

0.0104

0.0102

0.0104

0.0109

0.0102

0.0103

0.0115

0.0117

0.010

0.0007

6.85

0.70

0.0344

0.0336

0.0336

0.0328

0.0338

0.0346

0.0336

0.0331

0.0343

0.0350

0.034

0.0007

2.02

1.50

0.0709

0.0718

0.0706

0.0713

0.0698

0.0718

0.0712

0.0713

0.0715

0.0719

0.071

0.0006

0.90

Mn

0.05

0.0115

0.0130

0.0131

0.0127

0.0135

0.0136

0.0124

0.0133

0.0124

0.0130

0.013

0.0006

4.88

0.30

0.0709

0.0700

0.0714

0.0704

0.0700

0.0705

0.0714

0.0698

0.0694

0.0700

0.070

0.0007

0.96

0.70

0.1619

0.1633

0.1646

0.1638

0.1646

0.1614

0.1632

0.1614

0.1636

0.1652

0.163

0.0014

0.83

Ni

0.10

0.0113

0.0105

0.0113

0.0114

0.0110

0.0113

0.0117

0.0112

0.0107

0.0117

0.011

0.0004

3.45

0.50

0.0509

0.0517

0.0508

0.0502

0.0517

0.0516

0.0516

0.0523

0.0518

0.0503

0.051

0.0007

1.36

1.00

0.0997

0.1006

0.1006

0.1006

0.0996

0.0998

0.1007

0.1000

0.1013

0.0999

0.100

0.0006

0.55

Zn

0.05

0.0315

0.0309

0.0322

0.0304

0.0329

0.0312

0.0313

0.0319

0.0308

0.0311

0.031

0.0007

2.35

0.30

0.1705

0.1728

0.1688

0.1693

0.1711

0.1704

0.1704

0.1707

0.1708

0.1688

0.170

0.0012

0.70

0.70

0.3559

0.3572

0.3548

0.3560

0.3559

0.3550

0.3579

0.3552

0.3574

0.3573

0.356

0.0011

0.31

Continue 3/5
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Request No. 25-66 / 0323 375 MTC. ACL. No. 387 / 66
3. Trueness
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/l) (me/l) (mg/l) (%) (me/l)
0.02002 0.021 0.001 4.90 + 0.005
Cd 0.30030 0.298 -0.002 0.77 + 0.005
0.70070 0.675 -0.026 3.67 + 0.008
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/0) (me/) (me/l) (%) (me/l)
0.1001 0.101 0.001 0.90 + 0.009
Cr 0.3003 0.293 -0.007 243 +0.012
0.7007 0.648 -0.053 7.52 + 0.023
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Element| Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(meg/V) (mg/1) (me/l) (%) (meg/l)
0.050 0.046 -0.004 8.00 + 0.003
Cu 0.300 0.289 -0.011 3.67 + 0.009
0.700 0.674 -0.026 371 + 0.020
Continue 4/5
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Request No. 25-66 / 0323
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3.4 Reading on wavelength- Iron (Fe) at 248.3 nm.

MTC. ACL. No. 387 / 66

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/l) (me/1) (%) (me/l)
0.100 0.095 -0.005 5.00 + 0.014
Fe 0.500 0.474 -0.026 5.20 + 0.016
1.000 0.950 -0.050 5.00 + 0.029
Reading on wavelength- Lead (Pb) at 217.0 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(mg/l) (mg/) (mg/1) (%) (mg/)
0.200 0.207 0.007 3.50 + 0.014
Pb 0.700 0.673 -0.027 3.86 + 0.030
1.500 1.417 -0.083 5.53 + 0.061
Reading on wavelength- Manganese (Mn) at 279.5 nm.
Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty
(me/1) (mg/l) (mg/) (%) (me/l)
0.04995 0.046 -0.004 7.91 + 0.005
Mn 0.29970 0.294 -0.0057 1.90 + 0.007
0.69930 0.694 -0.0053 0.76 +0.014
Continue 5/5
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Request No. 25-66 / 0323 5/5 MTC. ACL. No. 387 / 66
3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

Element | Standard Value of RM| Reading Error of Measurement | Emor of Measurement | Uncertainty
(mg/ (mg/V) (mg/) (%) (mg/l)
0.1001 0.103 0.003 2.90 +0.013
Ni 0.5005 0.501 0.001 0.10 +0.018
1.0010 0.987 -0.014 1.40 + 0.032

3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.

Element | Standard Value of RM| Reading Error of Measurement | Error of Measurement | Uncertainty

(mg/l) (me/1) (mg/l) (%) (mg/V)
0.050 0.046 -0.004 8.00 ; + 0.013
Zn 0.300 0.311 0.011 3.67 +0.013
0.700 0.665 -0.035 5.00 + 0.019

Remark : The reported uncertainty is an expanded uncertainty calculated using a coverage factor of 2 (k = 2)

which gives a level of confidence of approximately 95%

Calibrated by 1 Do S’W I‘l‘-"' Approved by..... =

(Mr. Danai Srithongkum)

2 At pcﬂ‘ Senicg?gqfrigl-’éﬁicer

(Mr. Atipat Ratana) Acting Director of

Analytical Chemistry Laboratory
Issued Date : 15 Februay 2023

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
End of Certificate

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand v

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tﬂmm&lﬂmuq& 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Websitemwww tistrorth  E-mail : mic@tistr.or.th E-mail : sumalee@tistr.orth




£_:~ Agilent Technologies

Agilent 5110 and 5100 ICP-OES W

Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the accuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides
everything you need to reduce unplanned downtime and keep your systems operating at their peak.

For more mformatlon about Agilent Technologles services please visit our web site using the following

Customer Information

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

e For customers using HF applications, the instrument should be returned to its standard sample
introduction system.

e A customer representative should be available to the engineer while performing the preventive
maintenance procedures.

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

e If a system requires the use of additional or special procedures and/or parts for the instrument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer’s Responsibilities

e Only complete/printout pages that relate to the system being serviced.

e Complete empty fields with the relevant information.

¢ Complete the relevant checkboxes in the checklist using a “X” or tick mark “v"” in the checkbox.
e Complete Not Applicable check boxes to indicate services not delivered, as needed.

¢ (Complete the PM service in the order of the tasks listed.

e Complete the Service Review section together with the customer.

Issued: 3 February 2017, Revision: 1.1 Copyright @ 2017 Agilent Technologies
Page 1 of 8 1




Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

Agilent Technologies

—

System Information

Instrument system name and ID

1P S0 vby

Instrument system site and location

URE [ 3 le ooy \.ﬁ\t-.o"rq%ow

List system component product numbers

List the serial numbers of each component

1 G 015 A L. MY 103000 |
2 © 303 2 R0\~ 01923
3. 3.

4. 4.

5. 5.

6. 6.

7. 7

8. 8.

9. 9.

10. 10.

ICP-OES Configuration table

Circle the type or write in the type if other

Nebulizer Type SeaSpray Oneh}@ other

Spray Chamber Cyclonic Single Pass | @clonic Double F'a‘sﬂ other
= - -___________.—-l'

Torch Radial @ual View)| other

Injector Diameter 2.4mm

1.8m1ﬁ;i l.4mm | 0.8mm | other

Injector Material

Quartz (Cera.mic\‘[ other

-

[ Issued: 3 February 2017, Revision: 1.1

Copyright © 2017

Agilent T%'chnologies
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~i.%- Agilent Technologies

Agilent 5110 and 5100 ICP-OES |
Preventive Maintenance Checklist J A

General Preparation

@~ Discuss any specific questions or issues with the customer prior to starting.
@ Review the instrument logbook.

a Perform general external inspection of system for cleanliness.

E]/ Check for proper installation of safety-related parts, assemblies, sensors etc.

Check for required firmware/software updates and verify with customers if they would like it
installed.

o
@ For HF application systems, if standard sample introduction system was not installed, ask the
_customer to install it.  /a

Run Instrument Performance test and record results in Instrument Performance Test Results Table -
Pre PM.

Inspect and clean the system

D/ Look for any obvious external damage or problems.
m/ Inspect water cooling hoses, gas lines and power cord for excessive wear or damage,

@ Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

@ Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments.

BB 050

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications.

Q@ Replace air inlet dust filter.
v Replace high capacity air inlet dust filter element if installed. N/}
/ Remove and clean instrument water inlet filter.

G8481A Cooling water system

O Section NOT Applicable

@ Drain cooling fluid and remove any particles from the chiller reservoir

a Remove, clean and reinstall water inlet metal mesh filter.

ﬁ/ Re fill with Polyclear cooling fluid.

_Eﬂ/ Clean the cooling system Air filter and the condenser by compressed air or vacuum cleaner.

[ Issued: 3 February 2017, Revision: 1.1 Copyright © 2017 Agilent T;achnologies

Page 3 of 8
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3% Agilent Technologies

Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

S
/

SPS 3 Auto Sampler

E’y Section NOT Applicable

O Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary.

Clean X and Z axis slide shafts.

Using customer’s racks and the Agilent software move the sample probe to the 4 outermost corners
and rinse port, ensure that the probe is approximately centered in the vial.

O oo

SPS 4 Auto Sampler

a | Section NOT Applicable

O Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and diluted
mild detergent.

O Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner

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

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

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

AVS 4,6, 7

@~ Section NOT Applicable

O Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autosampler tubing for kinks or excessive wear

000D

Check high flow pump for signs of leaks

Instrument Adjustment

@ Check position of Zn peak, adjust if required.

@ Check Argon Ratio, adjust to specified value if required.
EI/ Perform Detector Calibration.

@ Perform Instrument Calibration.

@ Run Instrument Performance Test and record results in Instrument Performance Test Results Table -
Post PM.

@ For systems using ICP Expert version 7.3 and above run the following Instrument tests and record
the result in the Instrument Test Results Table

@ Subsystem Communications Test
EI/ Air Flow

[ Issued: 3 February 2017, Revision: 1.1 Copyright © 2017 Agilent T;echnologjes

Page 4 of 8




-5~ Agilent Technologies
Agilent 5110 and 5100 ICP-OES '
Preventive Maintenance Checklist

~— _ /
_/

@~ Water Flow
@ Gas Flows

a/ RF Generator
E( Camera Test
a Optics Test
@ Nebulizer Test

Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only.

Pre PM Sensitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axial*
Zn 213.857 nm SRBR AdG-(, SI64. D AT O R40.®
Mn 257.610 nm SRBR WO G4, T J1R4AR |\ 12.%01.7 0%4¢ .9
Al 396.152 nm SBR 19 49 9.9 \ 6.9
K 766.491 nm SBR 5.\ 6 R 6.& 9.7

* Axial result is not applicable for GB016AA, G8012AA Radial View instruments.

Instrument Test Results Table

Note: The Instrument Test results are for systems using ICP Expert version 7.3 and above only.

Instrument Test Result
Subsystem Communications Test P
Air Flow \Tp,,grf)
Water Flow “(b}-’}
Gas Flows l’;.(_;-b-&r;\
RF Generator 1{.‘-‘03‘&
Camera Test . o N
Optics Test ';CY_‘,-U[“. N
Nebulizer test PC’“’C';
Issued: 3 February 2017, Revision: 1.1 Copyright © 2017 Agilent Technologies
[ Page 5 of 8 '




Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Standby Mode Plasma On

Mains Voltage 224 5AQ VAC 1.913 VAC
Mains Current 0.%04 A 0104 A
Instrument Temperature 2% -9 °C R.7 °C
RF Air Flow (sensor speed) \5.0 Hz \3.9 Hz
Plasma Exhaust Temperature No measurement 267 °C
Water Flow Oscillator No measurement .64 L/min
Water Flow Detector \.06 L/min 1.06 L/min
Water Inlet Temperature ®.0 °C 1%.0 °C
Polychromator Temperature 5. b °C 5.0 o
CCD Temperature .8 5 -J7.8 g i
Thermal Stabilizer 5.0 °C 5.0 °C
Argon Supply Pressure 671.94 kPa €27.33 kPa
Purge Gas Supply Pressure*1 674.90 kPa 645. 40 kPa
Option Gas Supply Pressure*1 RIA: kPa Nin kPa
Nebulizer Flow No measurement 0.7D L/min
Nebulizer Back Pressure No measurement Veh. 60 kPa
Plasma Gas Flow No measurement 9% L/min
Auxiliary Gas Flow No measurement 1. 00O L/min
RF Power No measurement 'l?\Q_) W
RF Supply Current No measurement 8. 6(:.:5 A
RF Supply Voltage No measurement 184 64 Y

*1 If option installed

[ Issued: 3 February 2017, Revision: 1.1

Copyright © 2017
Page 6 of 8
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-3 Agilent Technologies

Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist J )

ICP-OES Parts List Table

Part description Part Number Product /Model # where nsed | Quantity Consumed
Axial Pre-Optic Window G8010-68014 g s S 1
Radial Pre-Optic Window G8010-68015 All |
Polyclear Cooling Fluid G3292-80010 G8481A

Purge Gas Filter G8010-60136 All (
Air inlet filter G8000-68002 All 1
High Capacity Air Filter G8010-60189 Optional

i%tsoé /?;’al T portvalveton G8494-60002 G8494A/G8495

iovtsoi seal for 4 port valve for G8493-60002 G8493A
g_i;‘rf;f‘?é“fi’;‘ﬂm EREESINon G8410-80123 SPS 4

Barb connector 2.5mm-1.5mm ID G8410-80124 SPS 4

iF;\:’gI\:aste tubing,8mm od x 5mm G8410-80122 SPS 4

Additional Parts may be required from engineers stock:

X axis drive belt 5410047500 SPS 3

Z axis drive belt 5410047400 SPS 3

Restore system

For HF applications, ask the customer to reinstall their sample introduction system.

Leave system in an idle state: on and purging.

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

Service Review

{ Affix the PM sticker to the system or instrument logbook based on the customer's request.

Ja) Complete the Service Engineer Comments section below if there are additional comments.

[ Issued: 3 February 2017, Revision: 1.1 Copyright © 2017
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Page 7 of 8 !




%~ Agilent Technologies

Agilent 5110 and 5100 ICP-OES

Preventive Maintenance Checklist J

A Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's IQ records.

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other items of
interest for the customer, please write in this box.

Other Important Customer Web Links

Ig:w to get information on your product:
Literature Library - http://www.agilent.com/en-us/products/icp-oes/icp-oes-svstems/5110-icp-
oest#tliterature

& Need to know more? - http://www.agilent.com/crosslab/university/

& Need technical support, FAQs? - http://www.agilent.com/en-us/support/landing/icp-oes

@ Need supplies? - www.agilent.com/chem/supplies

Service Completion

O - 0 woy 2099
Service request number 6005@?‘52% / Date service completed 5 L
VUtvenat T oC
Agilent signature Hovaat T Customer signature AN«

Document part number: G8014-90075

Agilent T(Iechnologies

Issued: 3 February 2017, Revision: 1.1 Copyright ® 2017
Page 8 of 8




Report Summary

[nstrument Model

Agilent 5100/5110 VDV ICP-OES

Instrument (D G8011A/GB015A
instrument Serial Number MY 18030001
Software Version 7.3.1.9507
Firrnware Version 3442

Tested By Test Before PM

Test Completed On 11/30/2022 9:35:32 AM

Result Summary

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Pass

Sensitivity Test Pass

Precision Test Pass

Page 10of4
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FResolution Test Pass
Element Wavelength Specification  Width
N {174.213 nm) £9.40 6.52
As (188.980 nm) =820 6.20
C {193.027 nm) £11.50 8.35
Mo (202.032 nm) <8.20 6.41
Cr (206.158 nm) £13.40 9.04
Zn (213.857 nm) 23870 5.62
Pb (220.353 nm) =9.50 7.13
Co (228.615 nm) £17.20 11.71
Ba {230.424 nm) £ 9.40 7.21
Mn {257.610 nm) £13.30 9.50
Mn (260.568 nm) £20.30 14.33
Cr (267.716 nm) < 11.00 8.14
Cu (324.754 nm) 52500 18.98
Cu (327.395 nm) £14.20 11.24
Sr{338.071 nm) < 33.50 24 47
Ba (455.403 nm) <44.00 33.88
Sr (460.733.nm) < 36.00 17.22
Ba {493.408 nm) < 36.00 25.48
Ba (614.171 nm) £42.00 25.47
Ar (875.283 nm) £74.00 59.82
K {766.491 nm}) < 80.00 64.94

Page 2 of 4
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| Sensitivity Test Pass

Radial

’ Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 2460 SRBR 147.7 1156.5 55.5
Se (196.026 nm) 2410 SRBR 111.1 1195.3 g7.7
Zn (213.857 nm) 214210 SRBR 4400.8 51959.5 159.6
Ph {220.353 nm) 2 46.0 SRBR 1925 2808.6 185.7
Mn (257.610 nm) = 3518.0 SRBR 11064.7 264165.0 567.6
Al (396.152 nm) 234 SBR 7.5 49047 .9 5770.5
Ba (493.408 nm) z34.0 SBR 107 .4 1887710.3 17407.5
K {766.491 nm) z18 SBR 51 100805.9 16626.4

Axial
Element Wavelength Specification  Method  Ratio Standard Blank
As (188,980 nm) 2208.0 SRBR 234.9 3056.4 152.9
Se (196.026 nm) = 159.0 SRBR 218.1 38651 271.6
Zn (206.200 nm) 22340 SRBR 1306.5 15850.4 144.5
Zn {213.857 nm) = 1743.0 SRBR 8364.0 183037.8 476.4
Cd (214.439 nm) z 42270 SRBR 7718.5 1432402 3428
Pb (220.353 nm) = 3200 SRBR 576.3 14465.2 580.4
Mn (257.610 nm) = 10625.0 SRBR 318421 1411257.3 19589
Cr (267.716 nm) 2 1048.0 SRBR 44921 1831106 1632.2
Cu (324.754 nm) 219.0 SBR 46.2 371487.5 7862.9
Al (396.152 nmy) z6.0 SBR 14.9 278447 4 17552.8
Ba (493.408 nm) 260.0 SBR 1906 10061527.3 52519.8
K (766.491 nm) =240 SBR 368 19221634  50858.1

Page 3of4
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Precision Test Pass
Radial

Element Wavelength Specification  Measured
Value % RSD

As (188.980 nm) £2.60 0.82
Se (196.026 nm) <260 0.71
Zn (213.857 nm} £1.50 0.43
Pb (220.353 nm) <2.60 0.76
Mn (257.610 nm) £1.50 0.60
Al (396.152 nm) <150 0.48
Ba (493.408 nm) <1.50 0.89
K (766.491 nm) £1.50 0.42
Axial

Element Wavelength Specification  Measured
Value % RSD

As (188.980 nm) =150 0.57
Se (196.026 nm) <150 0.76
Zn {206.200 nm) < 1.50 0.61
Zn (213.857 nm) <1.50 0.51
Cd (214.439 nm) < 1.50 0.55
Pb (220.353 nm) s 1.50 0.52
Mn (257.610 nm) = 1.50 0.54
Cr (267.716 nm) £ 1.50 0.54
Cu (324.754 nm) £1.50 0.69
Al (396.152 nm) <1.50 0.91
Ba (493.408 nm) < 1.50 0.85
K (766.491 nm) < 1.50 1.22

Page 4 of 4
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Report Summary

Instrument Model
Instrument ID

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
GBO11A/GBO15A
MY 18030001

7.3.1.9507
3442
PM Functional test

14/30/2022 11:43:36 AM

Subsystem Communications Test Pass
Air Flow Test Pass
Water Flow Test Pass
Gas Flows Test Pass
RF Generator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Test Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass

30% Air Flow (relative 75% Air Flow (relative

speed) speed)

14.00 19.00
Water Flow Test Pass

RF Water Flow(L/min)  Camera Water Flow Water Inlet Temperature

{L/min)

1.44 1.05

(*C)
18.51

Page 1 0of 2

nasluniuny




Gas Flows Test

Pass

Nebulizer Actual Flow Back Auxiliary Actual Flow Back
Target Flow Pressure Target Flow Pressure
0.70 0.70 163.37 2.00 1.9 108.49
Makeup Actual Flow Back Plasma Actual Flow Back
Target Flow Pressure Target Flow Pressure
2.00 2.00 112.85 18.00 17.91 23.46
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 147.437
RF Oscillator Test Passed
RF Oscillator Frequency 0.000
(MHz}
Work Coil Current (A} 45.069
RF Power Supply Current (A) 1.997
Camera Test Pass

Integration Time  Standard Deviation ~ Status

(ms)
Electronic Offset Test 1000 5.305 Passed
Dark Current Test 8000 0.578 Passed
Array Test 5 0.024 Passed
Linearity Test 0.118 Passed

Page 2 of 2
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Report Summary

Instrument Model
Instrument 1D

Instrument Serial Number
Software Version
Firmware Version

Tested By

Test Completed On

Result Summary

Agilent 5100/5110 VDV ICP-OES
G8011A/GB015A
MY 18030001

7.3.1.9507
3442
PM Performance test

11/30/2022 12:10:42 PM

Subsystem Communications Test Skipped
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Optics Test Pass
Radial Axial
Intensity 5674608 5823476
Wavelength  737.212 737.212
Page 1 of 4
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Resolution Test Pass
Element Wavelength Specification  Width
N (174.213 nm) <9.40 8.79
As (188.980 nm) £8.20 6.09
C {193.027 nm) £ 11.50 8.29
Mo (202.032 nm) <820 6.30
Cr {206.158 nm) £ 13.40 2.05
Zn (213.857 nm) £8.70 6.77
Pb {220.353 nm} £9.50 7.02
Co (228.615 nm) £17.20 11.87
Ba (230.424 nm) £9.40 7.39
Mn {257.610 nm) <13.30 9.48
Mn (260.568 nm) £20.30 14.25
Cr {267.716 nm) <11.00 7.94
Cu (324,754 nm) £25.00 18.99
Cu (327.395 nm) =14.20 11.33
Sr(338.071 nm) < 33.50 24.44
Ba (455.403 nm) =44.00 33.86
Sr (460.733 nm) <38.00 17.51
Ba (483.408 nm) £ 36.00 25.56
Ba (614.171 nm} £42.00 24.96
Ar (675.283 nm) <74.00 59.38
K (766.491 nm) < 80.00 65.63
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Sensitivity Test Pass
Radial
Element Wavelength Specification  Method ~ Ratio Standard Blank
As (188.980 nmy) 2 46.0 SRBR 147.8 1149.3 54.8
Se (196.026 nm) 2410 SRBR 111.8 1222.8 101.0
Zn (213.857 nm) z 1421.0 SRBR 4375.0 52592.3 143.7
Pb (220.353 nm) 246.0 SRBR 199.8 27444 166.5
Mn (257.610 nm) = 3518.0 SRBR 12801.7 285591.3 496.0
Al (396.152 nm) =34 - SBR 9.9 52888.6 4873.8
Ba (493.408 nm) =340 SBR 154.6 22872916  14608.1
K (766.491 nm) 218 SBR 6.4 106701.6 14350.9
Axial
Element Wavelength Specification Method  Ratio Standard Blank
As (188.980 nm) 2208.0 SRBR 242.4 31701 154.8
Se (196.026 nm) 2 159.0 SRBR 226.1 4134.5 289.3
Zn {208.200 nm) 2 234.0 SRBR 1126.6 13782.0 146.5
Zn (213.857 nm) 2 1743.0 SRER 8400.8 177166.3 442.5
Cd (214.439 nm) = 42270 SRBR 7001.9 1253884.2 321.6
Pb (220.353 nm) = 320.0 SRBR £36.3 12809.3 532.6
Mn (257.610 nm) = 10625.0 SRBR 30846.2 1287989.0 1738.8
Cr (267.716 nm) = 1048.0 SRBR 4396.0 167335.6 1424.4
Cu {324.754 nm) 219.0 SBR 52.1 373690.7 7033.1
Al (396.152 nm) 26.0 SBR 16.8 268357.7 15112.4
Ba (493.408 nm) z60.0 SBR 2252 101734415 449717
K (766.491 nm) 2240 SBR 39.7 1874136.2  46055.7
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Precision Test Pass
Radial

Element Wavelength Specification  Measured
Value % RSD

As (188.980 nm) <260 0.60
Se (196.026 nm) <260 0.84
Zn {213.857 nm) £ 1.50 029
P (220.353 nm) £2.60 0.59
Mn (257.610 nm) £1.50 0.28
Al (396.152 nm) £1.50 0.28
Ba (493.408 nm) <150 0.59
K {766.491 nm) £1.50 023
Axial

Element Wavelength Specification Measured
Value % RSD

As (188.980 nm) <£1.50 0.71
Se (196.026 nm) < 1.50 0.43
Zn {206.200 nm) £1.50 0.46
Zn (213.857 hm) <1.50 0.37
Cd (214.439 nm) <1.50 0.48
Pb (220.353 nm) £1.50 0.48
Mn {257.810 nm) - <150 0.74
Cr (267.716 nm) <1.50 0.26
Cu (324.754 nm) <1.50 0.51
Al (396.152 nm) £1.50 0.45
Ba (493.408 nm) %1.50 0.81
K (766.491 nm) <150 0.84
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atianal fond mere FOUNdation for Industrial Oevelopment National Food Institute
ministry el industy . Fpod Industrial Laboratory Service Center

Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page 1 of 4

Equipment: HEATING BLOCK DIGESTION

Manufacturer: FOSS

Model: 2520

Serial No.: 91794469

ID No.: UAE.WAS.011/2560

Order No.: 2302413

Operation No.: 2302413-001

Date of Receipt: 28 March 2023

Date of Calibration: 30-31 March 2023

Calibrated by  mr.Nuttapol Niyomchat Approved by /%,
Specialist ( Mr.Pheraphat Tuanjit )

Manager, Division of Calibration Laboratory
Date of Issue: 10 April 2023 Responsible for the Technical Management Team

The uncertainties are for a confidence probability of approximately 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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ol o e OUNdENON for Industrial Development National Food Institure
ministry of Industry  FoOO Industrial Laboratary Service Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 2% ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page 2 of 4
Location: Laboratory Room, NATIONAL FOOD INSTITUTE
Environment Condition: Ambient Temperature ( 25 += 3 ) °C

Relative Humidity ( 55 x=15) %

Line Voltage ( 220 += 10 ) Volt

Condition of this results of Calibration:

1. This instrument was calibrated by insert standard thermocuples type R into its heating block digestion and
compared to temperature obtained from reference standards thermometer at calibrated point.
- The temperature scale used was based on ITS - 90 .
- All data show below were final values and the initial data may be obtained upon request.

2. Reference Standard Instrument :

Instrument Model Serial No. Certificate No. Due Date Through
iqi 34970A MY44045576/MY41194453 ;
Digltal Thermometer TC22/0044 5-May-2023 N.M. Technical
with Thermocouple Type R TC#101-103 / CH#101-103 Center Laboratory

3. This certificate is traceable to international system of units (SI Units).
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.
6. Condition of Calibrated item : Good
UUC* Description
Time of Record - Hour 30 Minute At 380 °¢c

7. Result of Calibration : Without adjustment D After adjustment

F-CS-009 Revision: 01 Date: 20-04-65
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national food irstitute

Foundafion for Indusirial Development National Food Institute

ministry of Industry - Food Industrial Laboratory Service Center

Certificate No.:
Equipment:

Verification Report

2302413-001-01

HEATING BLOCK DIGESTION

Model: 2520 Serial No.: 91794469
Resolution: 1 °Cc  ID No.: UAE.WAS.011/2560
Manufacturer: FOSS

Date of Calibration: 30-31 March 2023 Page 3 of 4

Calibration point: 380 °C

Calibration result:

Reporting of Temperature

Block No. U”c:,,f;“'"g uuc*(:a:a)a 49 | stability (£°€) | g andard - U"?;Tz')nw

1 380 380 0.96 377.74 21
2 380 380 0.40 377.28 2.1
3 380 380 1.18 377.82 i
4 380 380 0.44 377.19 1.6
5 380 380 0.11 377.30 1.6
6 380 380 0.14 377.90 1.6
7 380 380 1.17 373.85 2.1
8 380 380 0.33 376.96 21
9 380 380 0.14 374.18 2.1
10 380 380 0.96 378.56 2.0
11 380 380 1.04 378.34 2.0
12 380 380 0.35 378.06 2.0
13 380 380 0.48 377.05 1.6
14 380 380 0.38 379.19 1.6
15 380 380 0.50 377.48 1.6
16 380 380 0.48 378.33 1.7
17 380 380 0.71 377.60 1.7
18 380 380 0.35 376.77 1.7
19 380 380 0.84 377.06 1.8
20 380 380 0.41 378.58 1.8

Note:

- UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.
- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.
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national food instiute ¥
ministry of ndustey  FoO INdustrial Laboraftory Service Center

Verification Report

Certificate No.: 2302413-001-01
Equipment: HEATING BLOCK DIGESTION
Model: 2520 Serial No.: 91794469

Resolution: 1 ko ID No.: UAE.WAS.011/2560
Manufacturer; FOSS

Date of Calibration: 30-31 March 2023 Page 4 of 4
Calibration point: 380 °cC
Calibration result: Continued

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

6606060
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OO0

:
:
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00000

Sensor Installation Location
Note:

- UUC* = Unit Under Calibration

-Immersion depth of standard thermometer in tube level high of sand is equal heater plate of UUC.

- Stability = One-half of the greatest maximum difference of measured temperatures at one sensors,
for at least half an hour after reaching steady state.

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

End

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




