NAC Accredited calibration laboratory

JIRANATEE ASSOCIATES CO.,LTD. ISO/IEC 17025:2017
NSC-TISI-TIS 17025

Jiranatee Assoclates Co. Ltd CALIBRATION 0367

63/14-15, 67/35-36

Patchkasem 7,7/1, Rd. Watthapra, Bangkokyal, Flow measurement laboratory
Bangkok 10600 Thailand) Calibration services department.
Tel: +66D8680812

Mobile; +66863999453

E-mall: |nac-calibration@]iranatee.com

Web site: www jiranatee.com

CERTIFICATE OF CALIBRATION

Certificate No. : CL-004-65 Page 1 of 2 Pages
MEASUREMENT ITEM : Top Load Orifice Calibration procedure:
MANUFACTURER : Tisch Environmental, Inc. The Orifice gas flow device was calibrated ogainst
MODEL/TYPE : TE-5025A Standard Rotary Displacement Meter (Roots
SERIAL NUMBER - 3303 Meter) Model GSS/-’MWZ—dp. The Wi-CL-004
1D NUMBER + UAE.EFM.064/2560 was used as a calibration guideline.
CONDITION AS-RECEIVED : Used item
CUSTOMER : United Analyst and Engineering Consultant Co.,Ltd Trqmamri?y:
L e This certificate provides a traceability of The
81 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, measurement to recognized the national
Bangkok 10260 stondards, and to realization of the international
system of units (SI) through the VSL (Natfonal
Metrology Institute of Netherlands) via Certificate
RECEIVED DATE 115 Jul 2022 number: G2211901
MEASUREMENT DATE 125 Jul 2022
ISSUE DATE 126 Jul 2022 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

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

. + b
Temperature 123.04£3.0 c has been determined in accordance with the GUM
Relative Humidity 155.0£15.0 %RH ‘Evaluation of measurement
Atmospheric Pressure 101010 hPa data - Guide to the expression of uncertainty in

measurement’

CALIBRATION CONDITION:

Preconditioning : 24 hours at ambient conditions.
Measurement Condition : The average values during measurement are 24.7 "C and 52.1 %RH.
TABULATION OF RESULTS:

The table on next page give the measured values.

Approved SIENATONY: ...l oMl vess Tirres e irassvast s sesssasssssassassaen
Mr. Parinya Booncharoen
Calibration Department Manager

: i v [ K™
Calibrated by: N {!
[ Mr. Sorawit Thachalad [IRANATE ASSOCIATES CO., LTD,
[4 Miss Jittraporn Lertsomphol

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FO%@ﬁﬁMﬁﬂD
IN WRITING FROM THE LABORATORY 9




NAC

JIRANATEE ASSOCIATES CO.,LTD.
Continuation of Certificate of Calibration Number CL-004-65 Page 2 of 2 Pages

MEASUREMENT RESULTS:

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

Table 1: The results of Q Standard calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [05]
Plate [Pa] [Ta] [Tm] Y
m’/min mmHg o] & mmHg inH,0 m*/min

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 61.363 3.454 1.855 0.918
3 1.114 756.494 24550 23.970 41.751 4.535 2.126 1.051
4 1.166 756.510 24.470 23.900 30.652 5138 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 calibration data

Flow rate Pressure Temperature Temperature Ap_meter Ap_Orifice Standard Flow [Qg]
Plate [Pa] [Ta] [Tm] ¥
m*/min mmHg °c gC 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 24.910 24.180 61.363 3.454 1167 0.922
3 1.114 756.494 24,550 23.970 41.751 4,535 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 1.731 1.360

Slope (m): 1,28208

Intercept (b): -0.01449

Correlation coefficient (r): 0,99987

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

***End of Certificate of Calibration***

[ ]I.’{,‘.N,\!], ASSOCIATES m..r,nJ

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  Certfieats No.: 227001

Equipment : U Tube Manometer
Manufaclurar: Dwyer This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 1221-36-W/iM Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: UAE.EFM.178/2561

Condition As-Received: Used Item

Received Date: 03 March 2022
Calibration Date: 12 March 2022
Reference: 2203-0131WsSC Submitted by: United Analyst and Engineering Consultant Co.,Ltd.

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

Relative Humidity: =
Phrakhanong, Bangkok 10260

Atmospheric Pressure: 1010 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. Due Date
1) Pressure Calibrator PC106P 1189 MP-0110-21 09 Aug 2022
2.This result of calibration was made on requested at the point specified by customer.
3.Scale and conversion factor is 1 kPa = 4.0146293 inH20
4.This instrument was used clean air as pressure media.
5.This instrument was calibrated by applied pressure to high-port (+) side and low-port (-) side open to atmospheric pressure.
6.This instrument was installed in vertical orientation and top of the pressure port was used as the reference level.
7.The certificate is valid only to the item calibrated on date and place of calibration.
8.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwit Aussarree Approved Signatory : Attapsl P.
Issue Date : 14 March 2022 [ 1Phalinee Prabpaipal

[ 1Sura Suwannasri
|/fAttapul Panurach

nanslunIuay
B 0282414



Cert.No.: 22P801

Page: 2 0of 2
Result of calibration:- Without adjustment Range : 0 inH;O to 36 inH,0
Function:- 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
(inH20) (inH;0) (inH;0) (inH;0) (inH;0)
0.00 0.00 0.00 0.00 0.00
2.00 0.98 -0.94 1.92 -0.08
4,00 2.00 -1.98 3.98 -0.02
6.00 3.00 -2.98 5.98 -0.02
8.00 4.00 -3.98 7.98 -0.02
10.00 5.00 -4,98 9.98 -0.02
12.00 6.02 -5.96 11.98 -0.02
14.00 7.02 -6.96 13.98 -0.02
16.00 8.04 -7.98 16.02 0.02
18.00 9.04 -8.98 18.02 0.02
20.00 10.04 -9.98 20.02 0.02
22.00 11.06 -10.98 22.04 0.04
24.00 12.06 -12.00 24.06 0.086
26.00 13.06 -13.00 26.06 0.06
28.00 14.08 -14.02 28.10 0.10
30.00 15.08 -16.02 30.10 0.10
32.00 16.08 -16.04 32.12 0.12
34.00 17.10 -17.04 34.14 0.14
35.80 17.90 -17.86 35.76 -0.04
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 %.
-o0o-
Wtapel P

enaslumuny
a 10939525



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
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0041
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1 0 09-11 Pass
2.0 1.8 0.2 1.8-2.2 Pass
5.0 5 0 47-53 Pass
7.0 7.2 0.2 6.0-8.0 Pass
10.0 9.9 0.1 9.5-10.5 Pass
20.0 20 0 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 43 2 42 - 48 Pass
135° 135 0 132 -138 Pass
225° 227 2 222 -228 Pass
315° 318 3 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.8 0.6 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 1001 3 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa 1-:
Performed by: /57'“ 24

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂquﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly

calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0052
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 0.9 0.1 09-11 Pass
2.0 1.9 0.1 1.8-2.2 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.0 0 6.0-8.0 Pass
10.0 9.9 0.1 9.5-10.5 Pass
20.0 20.0 0 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 45 0 42 - 48 Pass
135° 137 2 132 -138 Pass
225° 223 2 222 -228 Pass
315° 316 2 312-318 Pass
0° 1 1 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.0 0.2 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa l_:
Performed by: jm 2

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂquﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly

calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0058
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 1.9 0.1 1.8-2.2 Pass
5.0 5.0 0.0 47-53 Pass
7.0 7.2 0.2 6.0-8.0 Pass
10.0 9.8 0.2 9.5-10.5 Pass
20.0 20.0 0 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 47 2 42 - 48 Pass
135° 135 0 132 -138 Pass
225° 224 1 222 -228 Pass
315° 315 0 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.5 0.3 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa l:
Performed by: j”’”’“ 2

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂquﬂu




s

1

7’

SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0065
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 2.0 0.0 1.8-2.2 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.1 0.1 6.0-8.0 Pass
10.0 9.8 0.2 9.5-10.5 Pass
20.0 19.8 0.2 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 43 2 42 - 48 Pass
135° 136 1 132-138 Pass
225° 225 0 222 -228 Pass
315° 315 0 312-318 Pass
0° 2 2 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 997 1 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa l_:
Performed by: j’""\‘ 2

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂquﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2111DT0072
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.1 0.1 09-11 Pass
2.0 2.0 0.0 1.8-2.2 Pass
5.0 4.8 0.2 47-53 Pass
7.0 7.0 0.0 6.0-8.0 Pass
10.0 9.9 0.1 9.5-10.5 Pass
20.0 20.2 0.2 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 45 0 42 - 48 Pass
135° 135 0 132 -138 Pass
225° 227 2 222 -228 Pass
315° 314 1 312-318 Pass
0° 359 1 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.2 0.0 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa 1—:
Performed by: j’rm 24

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂquﬂu
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SCARLET | TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
within manufacturer’s specification at the time when the calibration is done.

Client: Envir Service Co., Ltd.
Serial No.: 2112DT0102
Calibration Date: 2022/3/25
Calibration Expiry Date: 2023/3/24

The Result of Calibration
Velocity
Measured Actual Deviation Tolerance Result
Value (m/s) | Value (m/s)
1.0 1.0 0.0 09-11 Pass
2.0 2.0 0.0 1.8-2.2 Pass
5.0 4.9 0.1 47-53 Pass
7.0 7.3 0.3 6.0-8.0 Pass
10.0 9.9 0.1 9.5-10.5 Pass
20.0 20.1 0.1 19.0 - 21.0 Pass
Wind Direction
Measured Actual Deviation Tolerance Result
Value Value
45° 45 0 42 - 48 Pass
135° 134 1 132-138 Pass
225° 224 1 222 -228 Pass
315° 314 1 312-318 Pass
0° 0 0 357-3 Pass
Inspection | Actual Deviation Tolerance Result
Room Temp | Value
24.2°C 24.8 0.6 23.2-25.2 Pass
Atmospheric | Actual Deviation Tolerance Result
Pressure Value
Inspection
998 1000 2 994-1002 Pass
Environment conditions::
Air temperature: ___ 22 °C
Relative humidity: __ 62 9
Static pressure: __102.2 kPa 1—:
Performed by: j’"‘"‘ 24

Certified by
Head of Engineering department

This certificate may not be published or reproduced, except in full, unless
obtaining permission in writing form from Scarlet Tech Ltd.

4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City 106, Eﬁ/ﬁaqi‘luﬂquﬂu
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail sale@cal-laboratory.com '{«,;,f/-//_:\‘:‘\:‘“ L sonec zozs
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ISO/IEC 17025
NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : 721A2601/721A3301
SERIAL NO. ! UM11229/UM11229
CLID. NO. : 251701314
JOB CONTROL NO. : 220922097008
CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 22 September 2022 DATE OF ISSUED : 26 September 2022

Report of calibration sereening must not be taken in part. Except complete, Without the approval of the Calibration Laboratory Co., Litd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

/ j :
CALIBRATHN LABCEATONY (9,070

Approved By : Mongkol Yotsoontorn

Authorized Signatory
26 September 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q22097008

F3-011-04/01-12 page | of 4 E E
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CALIBRATION LABORATORY CO.,LTD. & AthB

2/10-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M ANSI Hationai Accredifition Hoard
T ——~> ACCREDITED

Tel, 02-578-0353-4 Fax: 02-578-2672  www.calaboralory.com  E-mail:sale@cal-laboratory.com fl///}‘:\‘_ﬁ":\:“ WL —

c I_c ol i _ CALIBRATION AND
hh DIMENSIONAL MEASUREMENT

Accredited ACOM-2814

ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE ; VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : 721A2601/721A3301
SERIAL NO. ; UM11229/UM11229
DATE OF CALIBRATION : 23 September 2022

ENVIRONMENT CONDITIONS :
Temperature : 23t 2 % Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 8/N. 29320.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

|. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to International System of Units (SI), through Acronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22 , Due Date 22 February 2023.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %,

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22097008
F3-011-04/01-12 page 2 of 4
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CALIBRATION LABORATORY CO.LTD. <. aam

2/10-11,14, 55 Soi Praserl Manukit 29 Yaek 4, Prasert Manukit Rd,, Ladphrao, Bangkok 10230 M ANSI Matwnat Agcoeditation Boalo
R ’-;ﬁ:}' ACCREDITED

Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-aboratory.com  E-mail:sale@cal-aboratory.com AN b oiwe oz

CLC TN
DIMENSIONAL MEASUREMENT

ACDM-2814

Accredited
ISO/IEC L7025

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hode (g) (g) (g) T (% of rdg. )
0.3 50 Hz 0.300 0.303 -0.003 1.9
0.4 50 Hz 0.400 0.405 -0.005 1.9
0.5 50 Hz peak 0.500 0,506 -0.006 1.3
0.6 50 Hz 0.600 0.608 -0.008 1.3
0.7 50 Hz 0.700 0.710 -0.010 1.3
0.3 100 Hz 0.300 0.306 -0.006 1.9
0.4 100 Hz 0.400 0.408 -0.008 1.9
0.5 100 Hz peak 0.500 0.510 -0.010 13
0.6 100 Hz 0.600 0.613 -0.013 1.3
0.7 100 Hz 0.700 0.715 -0.015 1.3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s) ( frequency ) o (mm/s ) (mm/s ) (mm/s ) + (% ofrdg.)
3 50 Hz 3.000 3.011 -0.011 1.8
4 50 Hz 4.000 4.021 -0.021 1.8
5 50 Hz peak 5.000 5.034 -0.034 1.8
6 50 Hz 6.000 6.057 -0.057 1.8
7 50 Hz 7.000 7.075 -0.075 1.8
3 100 Hz 3.000 3.023 -0.023 1.8
4 100 Hz 4.000 4.044 -0.044 1.8
5 100 Hz peak 5.000 5.056 -0.056 1.8
6 100 Hz 6.000 6.075 -0.075 1.8
7 100 Hz 7.000 7.084 -0.084 1.8

Certificate No. Q22097008
F3-011-04/01-12 page 3 of 4

- o
ienanslumun s

@clecalibration



CALIBRATION LABORATORY CO,LTD. <% aam

2/10-11,14,55 Soi Praserl Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 M ANST fa11303) Accredilatian Doara
Z~——JF ACCREDITED
Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@ocal-laboratory.com T N
c Lc i il A DIMENSIONAL MEASUREMENT
Aceredited . ."\CDM-EE:M
ISO/IEC 17025
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
Mode
(mm) ( frequency ) (mm) {mm) {(mm) T (%of rdg. )
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.050 0.000 1.5
*0.06 50 Hz 0.060 0.060 0.000 1.3
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 15
0.06 100 1z 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0.071 -0.001 1.3

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

### End of Certificate ###

Certificate No. Q22097008

F3-011-04/01-12 page 4 of 4
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cl_‘ "f;“r | '\.\\"\ CALIBRATION AND
Ll DIMENSIONAL MEASUREMENT
Accredited ACDM-28174

1ISO/IEC 170256

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ; VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : 721A2501/721A3301
SERIAL NO. t UM11230/UM11230
CLID. NO. : 251701315

JOB CONTROL NO. $ 220829086863

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 29 August 2022 DATE OF ISSUED : 01 September 2022

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sattra Thongtirat

Calibration Engineer

o

Approved By : Mongkol Yotsoontorn

Authorized Signatory
01 September 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( S1)

Certificate No. Q22086863

F3-011-04/01-12
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Aceredited ACDM-2814
REPORT OF CALIBRATION
FOR
NOMENCLATURE ; VIBRATION METER
MANUFACTURER ! INSTANTEL
MODEL / TYPE : 721A2501/721A3301
SERIAL NO. : UM11230/UM11230
DATE OF CALIBRATION - 30 August 2022
ENVIRONMENT CONDITIONS :
Temperature : 2312 °c Relative Humidity : (55 % 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No, CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter.,

Aceelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :
1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

s }

High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N, SM607101.
3. Accelerometer with Measuring Amplifier, Bruel & Kjoer Model 8305, 2525 §/N. 397018, 2434988,

TRACEABILITY :

I, The measurements are traceable to International System of Units (81), through Aeronautical Radio of Thailand Ltd.
Certificate No, 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to [nternational System of Units {S1), through Acronautical Radio of Thailand Ltd,
Certificate No. 07-0001/22 , Due Date 22 February 2023.

3. The measurements are traccable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021 s

Certificate No, Q22086863

FF3-011-04/01-12 page 2 of 4
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Tel. 02-578-0353-4 Fax: 02-578-2672  www.caklaboratory.com  E-mail:sale@cal-laboratory.com SN [ soies: ros |
CLC N e e MR RENENT
Accredited ACDM-2814
1s0/1EC 17025
CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment ( ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hode (g) (g) (g) + (% of rdg. )
0.3 50 Hz 0.300 0.304 -0.004 1.9
0.4 50 Hz 0.400 0.404 -0.004 1.9
0.5 50 Hz peak 0.500 0.506 -0.006 1.3
0.6 50 Hz 0.600 0.606 -0.006 1.3
0.7 50 Hz 0.700 0.707 -0.007 1.3
0.3 100 Hz 0.300 0.304 -0.004 1.9
0.4 100 Hz 0.400 0.405 -0.005 1.9
0.5 100 Hz peak 0.500 0.506 -0.006 1.3
0.6 100 Hz 0.600 0.607 -0.007 1.3
0.7 100 Hz 0.700 0.708 -0.008 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency ) s (mm/s) (mm/s) (mm/s ) + (% of rdg. )
3 50 Hz 3.000 3.005 -0.005 1.8
4 50 Hz 4,000 4.007 =0.007 1.8
5 50 Hz peak 5.000 5.007 -0.007 1.8
6 50 Hz 6.000 6.008 -0.008 1.8
7 50 Hz 7.000 7.010 -0.010 1.8
3 100 Hz 3.000 3.006 -0.006 1.8
4 100 Hz 4.000 4.008 -0.008 1.8
5 100 Hz peak 5.000 5.008 -0.008 1.8
6 100 Hz 6.000 6.008 -0.008 1.8
7 100 Hz 7.000 7.011 -0.011 1.8
Certificate No. Q22086863
F3-011-04/01-12 page 3 of 4
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2/10-11,14, 55 Sai Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 3_
Tel. D2-578-0353-4 Fax: 02-578-2672 S

“,,f

www.cal-laboralory.com  E-mail:sale@cal-aboratory.com

CLC

Accredited
ISO/IEC 17025

CALIBRATION DATA

3. DISPLACEMENT RESULT

Test point STD Reading [ DUC Reading Correction Uncertainty
(mm) ( frequency ) o (mm) (mm) (mm) 1 (% of rdg. )
*0.03 50 Hz 0,030 0,030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.050 0.000 1.5
*0.06 50 Hz 0.060 0.061 -0.001 13
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 LT
0.05 100 Mz peak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0.071 -0.001 I2

Note, * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

Certificate No. Q220868063

F3-011-04/01-12

### End of Certilicate ###

page 4 of 4
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Accredited ACDM-2814

ISO/IEC 17026

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER § INSTANTEL
MODEL / TYPE : 721A2501/721A2901
SERIAL NO. : UM11356/UM11356
CLID. NO. : 251701398

JOB CONTROL NO. : 220922097248

CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 22 September 2022 DATE OF ISSUED : 24 September 2022

Report of calibration screcning must not be taken in part. Except complete, Without the approval of the Culibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

&
CALINEATIEN LARIRATORY (0,070

Authorized Signatory
24 September 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to
the International System of Units ( S1)
Certificate No. Q22097248

F3-011-04/01-12
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Accredited ACDM-2814

IS0 /IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE § VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL/TYPE ; 721A2501/721A2901
SERIAL NO. : UM11356/UM11356
DATE OF CALIBRATION : 23 September 2022

ENVIRONMENT CONDITIONS :
Temperature : (23 + 2) OC Relative Humidity : (55 + 15) “%RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline,
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320,

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988.

TRACEABILITY :

I. The measurements are traceable to International System of Units (81), through Aeronautical Radio of Thailand Ltd,
Certificate No. 05-0207/21, Due Date 31 May 2023.

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd,
Certificate No. 07-0001/22 , Due Date 22 February 2023,

3. The measurements are traceable to International System of Units (S1), through National Institute of Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)

Certificate No. Q22097248
F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hode (g) (g) (g) * (% of rdg. )
0.3 50 Hz 0.300 0.303 -0.003 1.9
0.4 50 Hz 0.400 0.406 -0.006 1.9
0.5 50 Hz peak 0.500 0.508 -0.008 1.3
0.6 50 Hz 0.600 0.610 -0.010 1.3
0.7 50 Hz 0.700 0.713 -0.013 1.3
0.3 100 Hz 0.300 0.304 -0.004 1.9
0.4 100 Hz 0.400 0.408 -0.008 1.9
0.5 100 Hz peak 0.500 0.511 -0.011 1.3
0.6 100 Hz 0.600 0.613 -0.013 1.3
0.7 100 Hz 0,700 0.715 -0.015 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
{ mm/s ) ( frequency ) el { mm/s) ( mm/s) ({ mm/s) + (% of rdg. )
3 50 Hz 3.000 3,044 -0.044 1.8
4 50 Hz 4.000 4,054 -0.054 1.8
5 50 Hz peak 5.000 5.069 -0.069 1.8
6 50 Hz 6.000 6.079 -0.079 1.8
7 50 Hz 7.000 7.088 -0.088 1.8
3 100 Hz 3.000 3.048 -0.048 1.8
1 100 Hz 4,000 4.059 -0.059 1.8
5 100 Hz peak 5.000 5.073 -0.073 1.8
6 100 Hz 6.000 6.089 -0.089 1.8
7 100 Hz 7.000 7.095 -0.095 1.8

Certificate No, Q22097248

F3-011-04/01-12
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ISO/TEC 17025

CALIBRATION DATA
3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) S (mm) {mm) (mm) * (% of rdg. )
*0.03 50 Hz 0.030 0.030 0.000 2l
+0.04 50 Hz 0.040 0.040 0.000 1.7
*0,05 50 Hz peak 0.050 0.051 -0.001 1.5
*0.06 50 Hz 0.060 0.061 -0.001 .8
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 2
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.051 -0.001 1.5
0.06 100 Hz 0.060 0.061 -0.001 1.3
0.07 100 Hz 0.070 0.071 -0.001 1.2

Note, * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

Certificate No. Q22097248
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### End of Certificate ##H#
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE : 721A2501/721A2901
SERIAL NO. : UM12392/UM12392
CLID. NO. : 251801349
JOB CONTROL NO. : 220221017950
CUSTOMER : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.

81 SOI UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK, PHRAKHANONG, BANGKOK 10260

DATE OF RECEIVED : 21 February 2022 DATE OF ISSUED : 24 February 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong
Calibration Engineer

Approved By : Mongkol Yotsoontorn
Authorized Signatory

24 February 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI )

Certificate No. Q22017950

F3-011-04/01-12 page 1 of 4
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REPORT OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER g INSTANTEL

MODEL / TYPE : 721A2501/721A2901
SERIAL NO. : UM12392/UM12392
DATE OF CALIBRATION : 22 February 2022

ENVIRONMENT CONDITIONS :
Temperature : @3t 2)° Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N, 11424,

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to [nternational System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022.

3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q22017950
F3-011-04/01-12 page 2 of 4
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment ( ) adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) e (g) (g) (g) t (% ofrdg.)
0.3 50 Hz 0.300 0.301 -0.001 1.9
0.4 50 Hz 0.400 0.403 -0.003 1.9
0.5 50 Hz peak 0.500 0.505 -0.005 1.3
0.6 50 Hz 0.600 0.607 -0.007 1.3
0.7 50 Hz 0.700 0.708 -0.008 1.3
0.3 100 Hz 0.300 0.302 -0.002 1.9
0.4 100 He 0.400 0.403 -0.003 1.9
0.5 100 Hz peak 0.500 0.506 -0.006 1.3
0.6 100 Hz 0.600 0.608 -0.008 1.3
0.7 100 Hz 0,700 0.709 -0.009 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm/s ) ( frequency ) o ( mm/s ) (mm/s) (mm/s ) + (% ofrdg. )
3 50 Hz 3.000 3.049 -0.049 1.8
4 50 Hz 4.000 4.060 -0.060 1.8
5 50 Hz peak 5.000 5.073 -0.073 1.8
6 50 Hz 6.000 6.083 -0.083 1.8
7 50 Hz 7.000 7.099 -0.099 1.8
3 100 Hz 3.000 3.047 -0.047 1.8
4 100 Hz 4.000 4.066 -0.066 1.8
5 100 Hz peak 5.000 5.078 -0.078 1.8
6 100 Hz 6.000 6.088 -0.088 1.8
7 100 Hz 7.000 7.100 -0.100 1.8
Certificate No. Q22017950
F3-011-04/01-12 page 3 of 4
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CALIBRATION DATA
*3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) Hode (mm) (mm) (mm) + (% ofrdg. )
0.03 50 Hz 0.030 0.030 0.000 2.1
0.04 50 Hz 0.040 0.040 0.000 i)
0.05 50 Hz peak 0.050 0.050 0.000 1.5
0.06 50 Hz 0.060 0.060 0.000 1:5
0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 157
0.05 100 Hz peak 0.050 0.050 0.000 1.5
0.06 100 Hz 0.060 0.060 0.000 1.3
0.07 100 Hz 0.070 0.071 -0.001 1.2

Note, * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 58

This report is valid for the above stated instrument/s only.

Certificate No, Q22017950

F3-011-04/01-12

### End of Certificate ###
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE - VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL /TYPE ] 721A2501/721A2901
SERIAL NO. 3 UM12865/UM12865
CLID. NO. : 251801712

JOB CONTROL NO. : 220829086865

CUSTOMER  : UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOI UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 29 August 2022 DATE OF ISSUED : 01 September 2022

Report of ealibration sereening must not be taken in part, Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Sattra Thongtirat

Calibration Engincer

e

Approved By : Mongkol Yotsoontorn

LALIRRATISS LABORATEAY EO.1YD

Authorized Signatory
01 September 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q22086865
F3-011-04/01-12 page 1of 4
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REPORT OF CALIBRATION
FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL/TYPE : 721A2501/721A2901
SERIAL NO. : UM12865/UM 12865
DATE OF CALIBRATION : 30 August 2022

ENVIRONMENT CONDITIONS :
Temperature : 3£ 2)°¢ Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.

The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,

Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SMG07101.

3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 S/N. 397018, 2434988,

TRACEABILITY :

I. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to International System of Units (SI), through Aeronautical Radio of Thailand Lid.
Certificate No. 07-0001/22 , Due Date 22 February 2023,

3. The measurements are traceable to International System of Units (S1), through National Institute of” Metrology (Thailand)

Certificate No. AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

[t has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22086865
F3-011-04/01-12 page 2 of 4 E E
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CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X)) without adjustment () adjustment
CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) v (g) (g) (g) T (% of rdg. )
0.3 50 Hz 0.300 0.294 +0.006 1.9
0.4 50 Hz 0.400 0.394 +0.006 1.9
0.5 50 Hz peak 0.500 0.490 +0.010 l.3
0.6 50 Hz 0.600 0.590 +0.010 1.3
0.7 50 Hz 0.700 0.689 +0.011 1.3
03 100 Hz 0.300 0.294 +0.006 19
0.4 100 Hz 0.400 0.393 +0.007 1.9
0.5 100 Hz peak 0.500 0.491] +0.009 1.3
0.6 100 Hz 0,600 0,591 +0.009 [.3
0.7 100 Hz 0.700 0.690 +0.010 1.3
2. VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
( mm/s ) ( frequency ) Hode (mm/s ) (mm/s ) (mm/s ) + (% ofrdg.)
3 50 Hz 3.000 2,992 +0.008 1.8
4 50 Hz 4.000 3.990 +0.010 1.8
5 50 Hz peak 5.000 4.990 +0.010 1.8
6 50 Hz 6.000 5.989 +0.011 1.8
7 50 Hz 7.000 6.986 +0.014 1.8
3 100 Hz 3.000 2.992 +0.008 1.8
4 100 Hz 4,000 3.991 +0.009 1.8
5 100 Hz peak 5.000 4,989 +0.011 1.8
6 100 Hz 6.000 5,988 +0.012 1.8
7 100 Hz 7.000 6.988 +0.012 1.8

Certificate No. Q22086865

F3-011-04/01-12
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CALIBRATION DATA

3. DISPLACEMENT RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) o (mm) (mm) (mm) T (%ofrdg.)
*0.03 50 Hz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.050 0.000 1.5
*0.06 50 Hz 0.060 0.059 +0.001 13
*0.07 50 Hz 0.070 0.069 +0.001 1.2

0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 1,7
0.05 100 Hz peak 0.050 0.049 +0.001 1.5
0.06 100 Hz 0.060 0.059 +0.001 L3
0.07 100 Hz 0.070 0.071 -0.001 1.2

Note. * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

### End of Certilicate ###

Certilicate No. Q22086865
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CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE i VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE - 721A2501/721A2901
SERIAL NO. 3 UM12866/UM12866
CLID. NO. : 251801710

JOB CONTROL NO. : 220922097011

CUSTOMER UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
81 SOl UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK, PHRAKHANONG, BANGKOK 10260
DATE OF RECEIVED : 22 September 2022 DATE OF ISSUED : 26 September 2022

Report of calibration sereening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd,

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

=

Approved By : Mongkol Yotsoontorn

Authorized Signatory
26 September 2022

This Calibration Certificate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( SI)

Certificate No. Q22097011
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REPORT OF CALIBRATION

FOR

NOMENCLATURE i VIBRATION METER
MANUFACTURER f INSTANTEL
MODEL / TYPE : 721A2501/721A2901
SERIAL NO. E UM12866/UM12866
DATE OF CALIBRATION : 23 September 2022

ENVIRONMENT CONDITIONS :
Temperature : (23:|: 2) e Relative Humidity : {55:t 15) “aRH

PROCEDURE USED :

This instrument was calibrated under procedure No. CLC-CPEE-08 based on 1SO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, High Resolution Programmable Timer/Counter,
Accelerometer and Measuring Amplifier which maintained by the Calibration Laboratory Co., Lud.

REFERENCE STANDARD USED :

1. Digital Multimeter, Wavetek Model 1281 S/N. 29320.

2. High Resolution Programmable Timer/Counter, Philips Model PM6680B S/N. SM607101.
3. Accelerometer with Measuring Amplifier, Bruel & Kjaer Model 8305, 2525 §/N, 397018, 2434988.

TRACEABILITY :

1. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Lid,
Certificate No. 05-0207/21, Due Date 31 May 2023,

2. The measurements are traceable to International System of Units (S1), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0001/22 , Due Date 22 February 2023.

3. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)

Certificate No, AV-0009-22, Due Date 22 June 2023,

UNCERTAINTY :

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %.

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2021)"

Certificate No. Q22097011
F3-011-04/01-12 page 2 of 4
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(:I_c ey DIMENSIONAL MEASUREMENT
ACDM-2814

Accredited
ISO/IEC 17025

CONDITION OF CALIBRATION ITEM : GOOD

MEASUREMENT RESULTS : ( X) without adjustment () adjustment
CALIBRATION DATA

1. ACCELERATION RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) Hode (g) (g) (g) T (% of rdg. )
0.3 50 Hz 0.300 0.306 -0.006 i)
0.4 50 Hz 0.400 0.409 -0.009 1.9
0.5 50 Hz peak 0.500 0.512 -0.012 1.3
0.6 50 Hz 0.600 0.615 -0.015 1.3
0.7 50 Hz 0.700 0.717 -0.017 1.3
0.3 100 Hz 0.300 0.307 -0.007 1.9
0.4 100 Hz 0.400 0.410 -0.010 1.9
0.5 100 Hz peak 0.500 0.512 -0.012 1.3
0.6 100 Hz 0.600 0.615 -0.015 1.3
0.7 100 Hz 0.700 0.717 -0.017 I3

2. VELOCITY RESULT

Test point STD Reading | DUC Reading Correction Uncertainty
{ mm/s) ( frequency ) a (mm/s ) ( mnv/s ) ( mm/s ) T (%of rdg. )
3 50 Hz 3.000 2.989 +0.011 1.8
4 50 Hz 4.000 3.975 +0.025 1.8
5 50 Hz peak 5.000 4.966 +0.034 1.8
6 50 Hz 6.000 5.954 +0.046 1.8
7 50 Hz 7.000 6.942 +0.058 1.8
3 100 Hz 3.000 3.025 -0.025 1.8
4 100 Hz 4.000 4.045 -0.045 1.8
5 100 Hz peak 5.000 5.056 -0.056 1.8
6 100 Hz 6.000 6.069 -0.069 1.8
7 100 Hz 7.000 7.083 -0.083 1.8
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CALIBRATION LABORATORY CO.,LTD. \_\z;/

2/10-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., Ladphrao, Bangkok 10230 ;

ANSI N
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Tel, 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-labaratory.com i ,?\\
CLC Dl N U._J‘N‘;.‘akﬁi“;;gfst';%m
Accredited ACDM-2814
1S0/1EC 17025
CALIBRATION DATA
3. DISPLACEMENT RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) s (mm) (mm) (mm) T (%ofrdg.)
*0.03 50 Iz 0.030 0.030 0.000 2.1
*0.04 50 Hz 0.040 0.040 0.000 1.7
*0.05 50 Hz peak 0.050 0.051 -0.001 1.5
*0.06 50 Hz 0.060 0.061 -0.001 1.3
*0.07 50 Hz 0.070 0.071 -0.001 1.2
0.03 100 Hz 0.030 0.030 0.000 2.1
0.04 100 Hz 0.040 0.040 0.000 1.7
0.05 100 Hz peak 0.050 0.050 0.000 1:5
0.06 100 Iz 0.060 0.060 0.000 }:3
0.07 100 Hz 0.070 0.071 -0.001 12

Note, * means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

The Scope of Accredited ANAB Certificate No, ACDM-2814 Version 008 Page | of 58

This report is valid for the above stated instrument/s only.

### End of Certificate ###
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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
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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
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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



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

7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEO,
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TEL: (66)0-2116-5860-1 FAX: (66M)-2116-7 140 cauﬂnn'l;%t&zgm e

Page: 1/6.
Certificate of Calibration
Customer
Name : UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD. Certificate No : 22-ACT-207
Address : 81 Soi Udomsuk 41, Sukhumvit Road. Bangchak, Prakanong, Bangkok Request No @ Req-2022-0437
10260
Unit Under Calibration Details
Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer . RION Microphone Model : UC-52
Model - NL-42 Microphone S/N : 139073
Serial Number : 00321432 Preamplifier Model : NH-24
D : UAE.EMA2.081/2555 Preamplifier S/N: 11452
Resolution 0.1 dB Intrument Status : Used
Calibration Environment and Details
Temperature : 3°CH27C
Humidity ¢ 50 %RH =20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 28 February 2022
Calibrated Date . 17 March 2022
Calibration Procedure . In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.
Calibrated By : W Approved By : rl"\g‘-l
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 17 March 2022

1
The results related only Lo the item calibrated. The centificate shall not be reproduced except in full, without written mprufﬁfﬁﬁ;ﬁlmi Lid
- uﬂuﬁum 010719



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFIC'T

7139 MOO 13, SOLSUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10340 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T140
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CALIBAATION LABORATORY
AC-2961

Page 1 2/6.
Certificate No 22-ACT-207
Request No Req-2022-0437
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /30-130 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 113.7 -0.15 113.9 +),05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 19.4 0.10
3, Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 14.2 0.10
&2 18.4 0.10
Z 228 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A { & y A
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.2 0.0 0.50 1.5
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.7 0.8 0.6 0.60 3.0
8000 Hz -1.4 -1.3 -1.5 0,70 5.0

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovativ

1
strument Co., Ltd
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

T139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
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i

llilillll

INMNOWATIVIE ]
S A A M e T S A TR

ANSI National Accreditation Board

]lllllll

wiEin BuTurrfivl Busnguma $iia

ACCREDPITED
CALIBRATION LABORATORY
AC-2961

Page:3/6.

Certificate No

Request No

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 -0.1 2.0
125 He 0.1 0.0 0.0 1.5
250 Hz 0.1 0.0 0.0 1.5
500 Hz 0.0 0.1 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.1 0.1 0.0 3
16000 Hz = ]2 0.0 +35, ~INF,
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST / 30-130 REF vuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
L& 114.00 114.0 0.0 0.2 0.2
Z 114.00 1140 0.0 02
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114,00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the lnn:wnln-

LON&AT

22-ACT-207

Req-2022-0437

SIrumcnl Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

7139 MOO 13, SOISUNTINAKORN 1] TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX:(66)(3-2116-7140
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CALIBRATION LABORATORY
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Page : 4/6

Certificate No v 22-ACT-207
Request No ;. Req-2022-0437
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A /30-130 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /30-130 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

130.00 130 130.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 Ll
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
89.00 89 89.0 0.0 1.1
B4.00 84 4.0 0.0 L1
79.00 79 79.0 0.0 0.3 1.1
74.00 74 74.0 0.0 1.1
69,00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1.1
39.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1.1
44.00 A 4.0 0.0 1.1
39.00 39 39.0 0.0 1.1
34.00 34 339 -0.1 1.1
29.00 29 201 o1 1.1
24.00 24 239 -0.1 11

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written “Ppmtﬁlﬁ Imr\. aliy L15WIMI\I Co., Lid
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 A oggy ToRY
Page:5/6.

Certificate No 22-ACT-207

Request No Req-2022-0437

9. Level linearity including the level range control

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
29.5 29.7 0.2 kel
30-130 0.3
114 114.0 0.0 |
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/30-130 Toneburst Rel vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dRB) (+dB) (+dB)
200 126.0 126.1 +0.1 !
Fast 2 109.0 109.0 0.0 +1,0,-2.5
0.25 100.0 99.9 0.1 +1.5,-5.0
200 119.6 119.6 0.0 1
Slow 0.3
2 100.0 100.0 0.0 +1.0,-5.0
200 120.0 120.0 0.0 1
SEL 2 100.0 100.0 0.0 +1.0.-2.5
0.25 91.0 90.9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceplance
UNCERTAINTY
FAST /C/55-141 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (£dB)
Complete cycle 136.4 136.3 -0.10 3.0
Positive half cycle 1354 135.2 -0.20 0.2 2.0
Negative half cycle 135.4 135.2 -0.20 2.0

The results related enly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovativ

(ENd3luAIUAN......



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

77139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (661)-2116-5800-1 FAX:(66)0-2116-7140
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CALIBRATION LABDRATORY
AC-2961

I

Page: 6/6

12. Overload indication

Certificate No 22-ACT-207

Request No Reg-2022-0437

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 uucC Limit
STD Setting (dB) (+dB) (dB)
Positive one-half cycle 139.3
Negative one-half eyele 139.3
Deviated 0.0
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0

End of Certificate

The results related enly to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the IIumv:lti.ancnt Co.. Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE Ah
penNoMarTIveE |

7139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

- AWSI National Acer Goard
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND =] | wmkhchlluagueitis ACCRECITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 o il e e
Page:1/6.
Certificate of Calibration

Customer

Name - UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD. Certificate No : 22-ACT-208

Address : 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No : Reg-2022-0438

10260

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 2

Manufacturer . RION Microphone Model : UC-52

Model . NL-42 Microphone S/N : 139083

Serial Number ;00321441 Preamplifier Model : NH-24

1D - UAE.EMA2.090/2555 Preamplifier S/N @ 11461

Resolution 0. dB Intrument Status : Used

Calibration Environment and Details

Temperature :23'Cx=2°C

Humidity : 50 %RH =% 20 %RH

Barometric Pressure : 1013 hPa =+ 10 hPa

Received Date . 28 February 2022

Calibrated Date : 17 March 2022

Calibration Procedure . In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration . Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric
Note

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

Calibrated By : e Approved By : ME
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 17 March 2022

1
The results related only to the item calibrated. The cenificate shall not be reproduced except in Full, without written npprtﬁﬁﬂ\yinifﬂnsw 1161 Lud
F Iﬁd mw 0lio7/19
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE mn
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CALIBRATION LABORATORY
ALC-2961

TEL: (66M-2116-3860~1 FAX: (6621 16-T140

Page:2/6.
Certificate No  :  22-ACT-208
Request No @ Req-2022-0438
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST / A /30-130 Level vuc ERR uvuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 113.8 -0.05 113.9 +).05 0.20 0.3

Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 17.1 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST /30-130
UUC Weighting (dB) (+dB)
A 15.2 0.10
C 19.2 0.10
Z 229 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz -0.2 -0.1 0.0 0.50 15
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 1.9 1.9 1.9 0.60 3.0
8000 Hz -2.6 -2.5 -2.6 0.70 5.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writien npprtﬁfﬁﬂovm'v nstrumy ua'a. Lid
A5liigaviaalL.. ...



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOISUNTINAKORN 11 TAMBON BANG KAEOQ,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

(]

arfas

INNOWATIWVIE |
Arem Y A RA N T A LY ES

ANSI Naltianal Accraditation Board

Il

whiin bulunfiv Busnjuue ifia

A CCREDITED
CALIBRATICN LABORATORY
AC-2961

Page: 3/6.

Certificate No

Request No

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 0.0 0.0 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz 0.0 0.1 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.0 0.0 3.0
8000 Hz 0.1 0.1 0.0 5
16000 Hz -1.3 -1.4 0.0 +5, =INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST / 30-130 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) {+dB)
A 114.00 114.0 0.0 02
C 114.00 114.0 0.0 0.2 0.2
zZ 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceplance
UNCERTAINTY
30-1307A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.1
Slow 1 14.00 114.0 0.0 0.2 0.1
Legq 114.00 114.0 0.0 0.1

22-ACT-208

Req-2022-0438

1
The results related only 1o the item calibrated. The certificate shall not be reproduced except in full, without written wpmvﬁfﬁ imlr\-nliv(ﬁrjmcm Co.. Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, SOLSUNTINAKORN 11 TAMBON BANG KAEQ,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M-2116-5860-1 FAX: (66M-2116-T140
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ANST Nationn! ﬂ(ﬁfﬂﬂ_‘l’fﬂﬂdfl Hoard

uliiv SuTuodivl Suanjuua dvfia ACCREDITED

.
CALIBRATICN LABORATORY
AC-

Page : 4 /6

Certificate No

Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uuc Limit

STD Setting (dB) (+dB) (*dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
ULUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A /30-130 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+£dB)

130.00 130 130.0 0.0 1.1
129.00 129 129.0 0.0 11
124.00 124 124.0 0.0 1.1
119,00 119 119.1 0.1 1.1
114.00 114 114.0 0.0 1
109.00 109 109.0 0.0 i
104,00 104 104.1 0.1 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
89.00 89 89.1 0.1 1.1
84.00 84 84.1 0.1 1.1
79.00 79 79.0 0.0 0.3 1.1
74.00 74 4.1 0.1 1.1
69.00 69 69.1 0.1 1.1
64.00 64 64.0 0.0 1.1
59.00 59 59.1 0.1 1
54.00 54 54.0 0.0 11
49,00 49 49.1 0.1 1.1
44.00 B 4.1 0.1 i1
359.00 39 39.1 0.1 1.1
34.00 34 34.1 0.1 L1
29.00 29 29.1 0.1 11
24.00 24 244 0.4 1.1

22-ACT-208

Req-2022-0438

The results refated only to the item calibrated. The certificate shall not be reproduced except in full, without written upprn\%ﬁa\wmvw ]E“ "o, Lid
‘21 u ;rllnnom:- 19



L

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD, HEAD OFFICE
. . - INNOWVATIVE |
7139 MOO 13, SOI SUNTINAKORN || TAMBON BANG KAEO, TR Y SR ANSI National Accredvtation Board
ulan BuTuafid Butniume $ifin ACCREDITED

IIII[IIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

S0 TS -
. . . ] CALIBRATION LABORATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-T140 AC-2961

Page 1 5/6.

Certificate No @ 22-ACT-208
Request No @ Req-2022-0438
9. Level linearity including the level range control
UUC Setting STD Mensured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£ dB)
29.6 297 0,1 1.1
30-130 0.3
114 1140 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/30-130 Toneburst Rer uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (diB3) (+dB) (+dB)
200 126.0 126.0 0.0 |
Fast 2 109.0 109.0 0.0 +1.0,-2.5
0.25 100.0 99.9 -0.1 +1.5,-5.0
200 119.6 119.6 0.0 |
Slow 0.3
2 100.0 100.0 0.0 +1.0,-5.0
200 120.0 120.0 0.0 1
SEL 2 100.0 100.0 0.0 +1.0,-2.5
0.25 91.0 90.9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST / C/55-141 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1364 136.3 -0.10 3.0
Positive half cycle 1354 135.1 -0.30 0.2 2.0
Negative half cycle 1354 135.2 -0.20 2.0

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the [nnovative¥istrument Co.. Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT COL LTD. HEAD OFFICE

7139 MOO 13, 501 SUNTINAKORN || TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THATLAND

TEL: (66M-2116-3860-1 FAX: (66)0-2116-T140
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ANSI Nalignal Accreditation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 6/6.

12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 vuc Limit
STD Setting (dB) (£ dB) (£ dB)
Positive one-half cycle 139.4
Negative one-half cycle 139.5
Deviated 0.1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A/ 30-130 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0

End of Certificate

22-ACT-208

Req-2022-0438

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the InnovativeMbstrument Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, 501 SUNTINAKORN |11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

uSiiv BuTucfvl Suawjous 4 ha

AN Railonal Accreditaiion Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 1/6,

Certificate of Calibration

Customer
Name . UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD,
Address . 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

10260

Unit Under Calibration Details

Measurement item : : Sound Level Meter

Manufacturer : RION

Model : NL-42

Serial Number : 00558039

1D : UAE.EFM.037/2558
Resolution : 0.1 dB

Calibration Environment and Details

Temperature : 23CETTE

Humidity 50 %RH =% 20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date : 28 February 2022
Calibrated Date : 17 March 2022
Calibration Procedure

Location of Calibration . Lab Acoustic

Certilicate No : 22-ACT-209

Request No : Reg-2022-0439

Microphone Class : 2

Microphone Model : UC-52

Microphone S/N : 139079

Preamplifier Model : NH-24

Preamplifier S/N : 47894

Intrument Status : Used

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric
Note

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

Calibrated By : ﬁ’?/

Mr. Noppadon Luangart

Calibration Officer

Issue Date :

Approved By : m;‘é;

Mr, Pacit Mathavorn

Calibration Engineer Supervisor

17 March 2022

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, withow written mpmrﬁi‘ﬁlau:ﬁtiﬁisamnﬁﬁ_ Lid
4 L u.ﬂuﬂ!c 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

T 139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLISAMUT PRAKAN PROVINCE 10540 THAILAND

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

]

ISNovATIVE | A'éAB

whin SuTunfiel Buanjuue €140

ANSI Nahanw! Accraditation Soard

ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page : 2/6.
Certificate No 22-ACT-209
Request No Req-2022-0439
1. Indication at the calibration check frequency
UUC Setting Nominal Belore Adjust Adjust Acceptance
UNCERTAINTY
FAST / A /30-130 Level vuc ERR vuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) {+dB) {+dB)
1000 Hz 114.00 dB 113.85 113.7 -0.15 113.9 +0,05 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
- ] Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 212 0.10

3. Self-generated noise, Microphone replaced by the electrical

input signal device

Absolute sensitivity was established by the use of Sound Calibrator Brand SYANTEK, Model SV 35A, SN. 58079

UUC Setting
Measured UNCERTAINTY
FAST /30-130
UUC Weighting (dB) (+dB)
A 14.9 0.10
c 19.4 0.10
Z 23.3 0.10
4., Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz 0.0 0.2 0.2 0.50 e
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.4 0.4 0.3 0.60 3.0
8000 Hz =12 1.1 =12 0,70 5.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full. without written appro\’:ﬂaorﬁﬁwa:i\- histrument Co,

13
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INNOVATIVE INSTRUMENT CALIBRATION LAR

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)0-2116-58060-1 FAX: (66)0-2116-7140
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ACCREDITED

CALIBRATION LABDRATORY
AC-2981

Page:3/6.

Certificate No

Request No

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz 0.2 0.0 0.0 2.0
125 Hz -(0.1 0.0 0.0 13
250 Hz -0.1 0.0 0.0 1.5
500 Hz 0.0 0.1 0.0 1.3
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.1 0.0 2.0
4000 Hz 0.0 0.1 0.0 3.0
8000 Hz 0.1 0.1 0.0 &
16000 Hz -1.3 -1.3 0.0 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST / 30-130 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leg 114.00 114.0 0.0 0.1

The results related anly to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovativ

22-ACT-209

Req-2022-0439

sm!mnmt Co,, Ltd

L‘a ﬂa'] i!’ mﬂu-ﬂummm 19



INNOVATIVE INSTRUMENT CALIBRATION LADB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

T139 MOO 13, SOILSUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140
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ANSI National Accraditation Board

”IIIIII
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CALIBAATION LABORATORY
AC-2961

Page: 4/6.

Certificate No v 22-ACT-209
RequestNo  :  Reg-2022-0439
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uucC Limit

STD Setting (dB) (£dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A/ 30-130 REF uuc ERR Limit
STD dB (dB) (dB) (di3) (+dB) (+dB)

130.00 130 130.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 L1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104,00 104 104.0 0.0 1,1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
89.00 89 89.0 0.0 1.1
84.00 84 84.0 0.0 1.1
79.00 79 79.0 0.0 0.3 1.1
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64,00 4 64.0 0.0 1.1
59.00 59 59.0 0.0 1.1
54.00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1
44.00 44 44.0 0.0 1.1
39.00 39 39.0 0.0 1.1
34.00 34 34.0 0.0 L1
29.00 29 29.1 0.1 !
24.00 24 242 0.2 1.1

. 1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovativinstrument Co.. Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE

77139 MOO 13, SOI SUNTINAKORN 1] TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

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

|l|l|!|t|

TN TN OVAT IV E ‘I AJAB

ANSI Natianal Accreditation Board
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CALIBRATION LABORATORY
AC-2961

Page:5/6.

9. Level linearity including the level range control

Certificate No

Request No

22-ACT-209

Req-2022-0439

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
29.5 29.6 0.1 1.1
30-130 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /30-130 Toneburst Rer uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (£dB) (+dB)
200 126.0 126.1 +0.1 1
Fast 2 109.0 109.0 0.0 +1,0,-2.5
025 100.0 99.9 -0.1 +1:5,-5.0
200 119.6 119.6 0.0 |
Slow 0.3
2 100.0 100.0 0.0 +1,0,-5.0
200 120.0 120.0 0.0 1
SEL 2 100.0 100.0 0.0 +1.0,-2.5
0.25 91.0 90.9 0.1 +1.:5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST / C/55-14] REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 1364 136.4 0.00 30
Positive half cycle 1354 135.2 =0.20 0.2 2.0
Negative half cycle 1354 1352 -0.20 2.0

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the hlrnuvniiVﬁmul Co., Lid
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INNOVATIVE INSTRUMENT CALIBRATION LAB

I

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE
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ANSI Natianal Accradilation Hoard
ACCREDITED

ST
—_— - - CALIBRATION LABCRATORY
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 AC.2561

Page: 6/6
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AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

Certificate No 22-ACT-209

12. Overload indication

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 139.3
Negative one-half eycle 139.4
Deviated -0,1
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without writien approval of the [nnovativ

End of Certificate

Reg-2022-0439
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE

T139 MOO 13, SO SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: {66H-2 1 16-5860-1 FAX: (66K-2116-T140
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ANSI Nalignal Accreditation Bonrd
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page:1/6.

Customer
Name

Address

10260

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

1D

Resolution

. Sound Level Meter
. RION

: NL-42

: 00558208

: UAE.EFM.040/2558

0.1 dB

Calibration Environment and Details

Temperature
Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure

Location of Calibration

At e

+ 50 %RH =% 20 %RH
: 1013 hPa = 10 hPa
:+ 28 February 2022

: 17 March 2022

: Lab Acoustic

Certificate of Calibration

- UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.

. 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok

Microphone Class: 2

Microphone Model : UC-52
Microphone S/N : 157967
Preamplifier Model : NH-24

Preamplifier S/N : 48063

Intrument Status : Used

Certificate No :

Request No :

22-ACT-210

Req-2022-0440

. In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Reference Standard
Instrument Brand Maodel SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %,

Calibrated By :

The results related only to the item calibrated. The cenificate shall not be reproduced except in full,

Wt

Mr. Noppadon Luangart

Calibration Officer

Approved By :

m‘i-%;

Issue Date :

B “"”Wﬁﬂ"i‘%‘til:'f'ﬁL A

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

17 March 2022

t: 01/07/19



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

7139 MOO 13, SOLSUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAIL

TEL: (66M=2116-5860-1 FAX: (6OH0-2116-7140
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ANSI National Accravitation Board
ACCREDITED

1BO/EC 1T

CALIBRATION LABORATORY
AC-2961

Page:2/6.
Certificate No 22-ACT-210
Request No Req-2022-0440
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Aceeptance
UNCERTAINTY
FAST / A /30-130 Level vuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 1139 +0.05 113.9 +0.05 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
= Measured UNCERTAINTY
FAST /30-130
UUC Weighting (dB) (+dB)
A 18.1 0.10

3. Self-generated noise, Microphone replaced by the electrical

input signal device

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

UUC Setting
Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 132 0.10
C 17.1 0.10
Z 20.8 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A C z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.2 0.0 0.0 0.50 1.5
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 0.1 0.1 0.0 0.60 3.0
8000 Hz -1.0 -1.0 =10 0.70 5.0

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approva!aufﬁ [ni;’]n‘u l%: tru

ment Co., Lt
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7139 MOO 13, 501 SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66M-2116-5860-1 FAX: (66)10-2116-T140
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ANSI National Accreditation Board

ACCREDITERD

CALIBRATION LABORATORY
AC-2961

Page:3/6.

Certificate No

Request No

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

22-ACT-210

Req-2022-0440

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz -0.2 -0.1 -0.1 2.0
125 Hz -0.1 0.0 0.0 1.5
250 Hz -0.1 0.0 0.0 1.5
500 Hz -0.1 0.0 0.0 1.5
1000 Hz 0.0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 2.0
4000 Hz 0.0 0.0 0.0 30
8000 Hz 0.0 0.0 0.0 5
16000 Hz -1.4 -1.4 0.0 +5, -INF.
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /30-130 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.1
Slow 114,00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written appruv%tﬁﬁwntivﬁmcm Co. Lid
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7. Long Term Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /30-130 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

130.00 130 130,0 0.0 21
129.00 129 129.0 0.0 1.1
124.00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
114.00 114 114.0 0.0 1.1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94.0 0.0 1.1
89.00 89 89.0 0.0 1.1
84.00 84 84.0 0.0 1.1
79.00 79 79.0 0.0 0.3 1.1
74.00 74 74.1 0.1 1.1
69.00 69 69.1 0.1 1.1
64.00 64 64.1 0.1 1.1
39.00 59 59.1 0.1 1.1
34,00 54 54.0 0.0 1.1
49.00 49 49.0 0.0 1.1
44.00 LS 44,1 0.1 1.1
39.00 39 39.0 0.0 1.1
34.00 34 34.0 0.0 1.1
29.00 29 29.1 0.1 1.1
24.00 24 23.9 -0.1 1.1

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

22-ACT-210

Req-2022-0440
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9. Level linearity including the level range control

Certificate No

Request No

22-ACT-210

Req-2022-0440

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
29.5 29.6 0.1 Lt
30-130 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /30-130 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (& dB)
200 126.0 126.0 0.0 I
Fast 2 109.0 108.9 -0.1 +1.0,-2.5
0.25 100.0 999 -0.1 +1.5,-5.0
200 119.6 119.6 0.0 |
Slow 03
2 100.0 100.0 0.0 +1.0,-5.0
200 120.0 120.0 0.0 |
SEL 2 100.0 100.0 0.0 +1.0,-2.5
0.25 921.0 90.9 -0.1 +1.5,-5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/55-141 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (£ dB) (+dB)
Complete cycle 136.4 136.4 0.00 3.0
Positive half cycle 135.4 135.1 -0.30 0.2 2.0
Negative half cycle 1354 135.1 -0.30 20

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval ol hcﬁ)\'ul'\'ﬁmﬁl Co,
b® :
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Certificate No § 22-ACT-210
Request No  : Reg-2022-0440
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit
STD Setting (dB) ({+dB) (= dB)
Positive one-half cycle 139.5
Negative one-half cycle 139.5
Deviated 0.0

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /30-130 vuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0

End of Certificate

1
I'he results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval |llﬁﬁ\-ulln'W11mli Co.. Lid
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Certificate of Calibration
Customer
Name . UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD. Certificate No : 22-ACT-206
Address ¢ 81 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok Request No @ Reg-2022-0436
10260
Unit Under Calibration Details
Measurement item : : Sound Level Meter Microphone Class : 2
Manufacturer . RION Microphone Model : UC-52
Madel : NL-42 Microphone S/N : 157973
Serial Number : 00558212 Preamplificr Model : NH-24
D . UAE.EFM.044/2558 Preamplifier S/N : 48067
Resolution : 0 dB Intrument Status : Used
Calibration Environment and Details
Temperature 2 23CEHDC
Humidity 1 50 %RH = 20 %RH
Barometric Pressure 1 1013 hPa =+ 10 hPa
Received Date : 28 February 2022
Calibrated Date : 17 March 2022
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 |5 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 14 June 2022 TS5l
Audio Generator Svantek Svand0| 131 18 October 2022 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.
Calibrated By : e Approved By : mn t? &
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 17 March 2022

1
The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written nppntﬁfﬁﬁsﬁlmmﬁ liﬁ. Ltd
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Certificate No 22-ACT-206
Request No Req-2022-0436
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST / A /30-130 Level uvuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 114.00 dB 113.85 1137 -0.15 113.9 +0.05 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model 8V 35A, SN. 58079

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST / 30-130
UUC Weighting (dB) (+dB)
A 18.6 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting
Measured UNCERTAINTY
FAST /30-130
UUC Weighting (dB) (+dB)
A 13.6 0.10
& 18.1 0.10
Z 22.2 0.10

4. Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 30-130 A C Z
(+dB) (+dB)
STD Setting (dB) (dB) (dB)

125 Hz -0.3 -0, 1 -0.1 0.50 1.5
1000 Hz 0.0 0.0 0.0 0.60 1.0
4000 Hz 1.3 1.3 1.3 0.60 3.0
8000 Hz =1 2.0 21 0.70 5.0

1
The results reloted only to the item calibrated. The centificate shall not be reproduced except in full, without written appravul uﬁ:ﬁavmivﬁm:m Co., Lid
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Certificate No

Request No

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

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST / 30-130 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63 Hz -0.3 -0.1 -0.1 2.0
125 Hz -0.1 0.0 -0.1 1.5
250 Hz -0.1 0.0 0.0 1,5
500 Hz -(L1 0.0 0.0 13
1000 Hz 0,0 0.0 0.0 0.2 1.0
2000 Hz 0.0 0.0 0.0 20
4000 Hz 0.1 0.0 0.0 3.0
8000 Hz 0.0 0.0 0.0 5
16000 Hz -1.4 -1.4 0.0 +5, -INF.

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceplance
UNCERTAINTY
FAST / 30-130 REF vucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
& 114,00 113.9 -0.1 0.2 0.2
Z 114.00 113.9 -0.1 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114,00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

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

22-ACT-206

Req-2022-0436

istrument Co., Lid
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7 LonELerm Stability

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST / A /30-130 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A 730-130 REF vuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

130,00 130 130.0 0.0 1.1
129.00 129 129.0 0.0 1.1
124,00 124 124.0 0.0 1.1
119.00 119 119.0 0.0 1.1
1 14.00 114 114.0 0.0 L1
109.00 109 109.0 0.0 1.1
104.00 104 104.0 0.0 1.1
99.00 99 99.0 0.0 1.1
94.00 94 94,0 0.0 1.1
§9.00 89 89.0 0.0 L1
84.00 84 84.0 0.0 1.1
79.00 9 79.0 0.0 0.3 1.1
74.00 74 74.0 0.0 1.1
69.00 69 69.0 0.0 1.1
64.00 64 64.0 0.0 1.1
59.00 59 59.0 0.0 1.1
54.00 34 54.0 0.0 1.1
49.00 49 49.1 0.1 1.1
44.00 44 44.1 0.1 1.1
39.00 39 39.1 0.1 1.1
34.00 34 341 0.1 1.1
29.00 29 29.1 0.1 1.1
24.00 24 24.0 0.0 1.1

22-ACT-206

Req-2022-0436

1
The results related only to the item calibrated. The certificate shall not be reproduced except in full, without writien .'mpmvﬁﬁ:ﬁwm'v strument Co., Lid
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9. Level linearity including the level range control

Certificate No

Request No

22-ACT-206

Req-2022-0436

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/ A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
29.6 298 0.2 1.1
30-130 0.3
114 114.0 0.0 1.1
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /30-130 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (= dB)
200 126.0 126.1 +0.1 I
Fast 2 109.0 109.0 0.0 +1.0, -2.5
0.25 100.0 99.9 -0.1 +1,5,-5.0
200 119.6 119.6 0.0 |
Slow 0.3
2 100.0 100.0 0.0 +1.0, -5.0
200 120.0 120.0 0.0 |
SEL 2 100.0 100.0 0.0 +1.0,<2:5
0.25 91.0 90.9 0.1 +1.5,<5.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/55-141 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 136.4 136.2 -0.20 i0
Positive half cycle 135.4 135.2 -0.20 0.2 2.0
Negative half cycle 1354 1352 -0.20 2.0

1
The results related only to the item calibrated. The centificate shall not be reproduced except in full, without written approval ufﬁﬁuvn%ﬁtmn Co,. Lid
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12. Overload indication

UUC Setting Measured
UNCERTAINTY
FAST /A /30-130 vuc
STD Setting (dB) (+dB)
Positive one-half cycle 139.3
Negative one-half cycle 139.5
Deviated -0.2

Certificate No @ 22-ACT-206
Request No ! Req-2022-0436
Acceptance
Limit
(+£dB)

13. High Level Stability

Acceptance

Limit

(+dB)

UUC Setting Measured
UNCERTAINTY
FAST /A /30-130 uvuce
STD Setting (dB) (+dB)
Initial 129.0
Final 129.0
Deviated 0.0

End of Certificate

1
The results related only to the item calibrated, The centificate shall not be reproduced except in full, without written :lpprnln!ﬁ:l‘ﬁhﬂwuiu Tﬂimnﬁt‘u. Lid
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY v

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TI-TIS 1025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALIBRATION 0394

Cert. No. : ACL22083

Pages : 1of8
L] L] L ]
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01010777 / 194532 / 14655
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 : =
Ambient Temperature : (230 £3 ) °C
Pressure : (101.3 £3) kPa
Relative Humidity : ( 50.0 £20 ) %
Received Date : 11 APRIL 2022
Calibration Date : 18-22 APRIL 2022
Date of Issue : 25 ARPIL 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by :
j ( 5

( 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.

lenaslupmuny

QF-TS12-04-04-020664



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
wabbis it CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22083
Job No. : VC65AC0045
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-0007-22 04-Feb-23
Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461 A MY53220104 EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 34461 A MY 60024273 EEL.BP. 05/0265 09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

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).

lenaslupmuny

QF-TS1 2-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

TP N CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :

Cert. No. : ACL22083
Joh No. : VC65AC0045

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 : . 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | klz 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 - 02 0.25
12. High level stability v 5 0.1 0.1
1
lay
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BE TR CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22083
JobNo. : VC65AC0045

Pages : 4of8

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)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 12.6
C - weight 19.3
Flat 24.9

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)
H Acceptance
LE=) Flat C-weight A-weight .p-
Limits
125 0.0 0.1 0.1 5
1000 -0.1 -0.1 -0.1 + 1.0
8000 0.7 0.8 0.8 +5.0
a
LONAITUAIUAN

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

Continuation of Calibration Certificate

Cert. No. : ACL22083
Job No. : VC65AC0045
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)
L £l Flat C-weight | A-weight s
Limits
63 -0.1 -0.1 0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 -0.1 +1.5
500 0.0 0.0 -0.1 =15
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £30
8000 0.0 0.1 0.1 £5.0
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 s
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 2
Slow 94.0 0.0 £0.1
Legq 94.0 0.0 #1040
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
ienanslumuay
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

QF-TS12-04-04-020664

Cert. No. : ACL22083
Job No. : VC65AC0045

Pages : 60f8

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 A1
135.0 135.0 0.0 =~ |
134.0 134.0 0.0 =Lt
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1],]
131.0 131.0 0.0 41,1
129.0 129.0 0.0 %141
124.0 1240 0.0 + 1.1
119.0 119.0 0.0 - |
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +71.1
104.0 104.0 0.0 A1 ]
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +]:]
89.0 89.0 0.0 +1.1
84.0 84.1 0.1 + 1.1
79.0 79.0 0.0 +1.1
74.0 74.1 0.1 2]
69.0 69.1 0.1 Sk |
64.0 64.0 0.0 + 1.1
59.0 59.1 0.1 4121
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 1
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 £ 1.1
34.0 34.0 0.0 -3 |
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
25.0 249 ;1 il 25

1
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22083

Job No. : VC65AC0045
Pages : 7of8
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, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5 ;5.0
Fast 2 8 117.0 117.0 0.0 1,052
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 135525.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 155530
SEL 2 8 108.0 108.0 0.0 105225
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 =
One 136.4 136.2 -0.2 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 -
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.3 -0.1 +2.0
1
L
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SITHIPORN ASSOCIATES CO.,LTD.

SITHIPORN,
CALIBRATION LABORATORY

ssociatec

Continuation of Calibration Certificate

Cert. No. : ACL22083

Job No. : VC65AC0045
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.5 0.0 +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 %

End of Calibration Certificate

onanslunIuay
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Calibration Certificate ID
TH2058-097-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

METTLER TOLEDO

846/4 - 846/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSupport@mt.com

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: 3 Soi Udom Suk 41, Sukhumvit Rd., Bang Chak B - -
ity Phrakhanong  Contact Suwit Chotnok
Zip / Postal: 10260 B
State / Province: Bangkok
Order tumeer LI
*D332423906+

Weighing Device

Manufacturer: Mettler Toledo B ~ Instrument Type: Weighing Instrument
Model: AB204s  AssetNumber UAE.AIR.018/2550
Serial No.: 1128312528 Terminal Model: NiA
Building: Na o i Terminal Serial No.: N/A
Floor; 2 Terminal Asset No.: N/A
Room: _Balance Room 2 (206)
Range Max. Capacity Readability (d)
1 2204¢ 0.0001 g
Procedure

Calibration Guideline:

EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CP/W002/20

This calibration certificate contains measurements for As Found calibration. No As Left calibration was performed because the device

was not modified after As Found calibration. Therefare, results for As Left correspond to As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to

accommaodate specific calibration conditions.

Temperature [ Humidity

As Found l Start: 22,5 °C End: 21.4 °C Start: 56.1 % End: 63.2 %

As Found Callbration Date:
As Left Calibration Date:
Issue Date:

O7-Apr-2022  Calibrator: P~ “5_15’
NIA Nt 4

Sirawit Chamchan

Approved Signatory: % :

® Kassakorn Tassanachaisakul
O Santi Jitniyom
O Surachet Sukkate

Software Version: 1.23.0.268
Report Version: 2,16.13
Form Number: F103C

@ METTLER TOLEDOQ Page 1 of &

This is an original document and may not be partially reproduced without the

|
written permission of the issuing calibration laboratory. La ﬂ a1 slu ﬂqu ﬂ u



Calibration Certificate ID MET'“_ER TOI_EDO Service

TH2058-097-040722-ACC-TH

Measurement Results

Repeatability
Test Load: 100 g
As Found | As Left © As Found
1 | 99.9999 g N/A ® As Left 1 (Test Point)
! : ! 25d
2 | 100.0000 g N/A
i T 10 4d 2
3 | 99.9998 g N/A
4 | 100.0000 g N/A . 3d:
5 | 99.9999 g N/A : 2d-
6 ! 100.0000 g _ N/A _ 8 g ' 3
7 | 99.9989 g NJA ' :
8 | 100.0001 g N/A | 0.
g ' 99.9999 g N/A .
| 10 100.0000 g N/A _ : OAC
B 4
Standard |
Déviation 0.00008 g : NIA
7 5
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value,
Eccentricity

Test Load: 100 g

m As Found | As Left 3|4

1 100.0000 g NIA

| -2d 1d
2 99.9998 g | N/A
3 99.9598 g | N/A
) I
4 100.0001 g | NIA
5 100.0001 g I N/A -2d 1d
; : 2ls
| Maximum |
Deviation 0.0002g | A As Found

The "d" in the graph represents the readability of the rangefinterval in which
the test was performed.

Software Version: 1.23.0.268 © METTLER TOLEDO Page 2 of 5

Report Version: 2.16,13 This is an original document and may not be parially reproduced without t
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Calibration Certificate ID
TH2058-097-040722-ACC-TH

METTLER TOLEDO Secrvice

Error of Indication

As Found

- Reference Value
| 1

0.0000 g
0.1000 g
1.0000 g
5.0000 g
10,0000 g
20.0000 g
50.0000 g
70.0001 g
100.0000 g
150.0000 g
200.0001 g

W e~ ;Mo AW N

R S
- o

0B

0B+

Error of Indicalion [mg]

a0 0 100 150 200

Calibration Points [g]

Indication Eror of Indication Expanded Uncertainty k
0.0000 g 0.0000g ' 0.18 mg 2

0.1000 g 0.0000 g 0.19 mg 2

0.9999 g -0.0001 g 0.19mg | P

5.0000 g 0.0000g 0.19 mg ' 2

9.9999 g -0.0001 g 0.20 mg | 2

20.0000¢g 0.0000 g 0.21 mg ! 2
50.0000 g 0.0000 g 0.23 mg | 2
70.0000 g -0.0001 g 0.28 mg | 2
100.0000 g 0.0000 g 0.29 mg | 2
150.0002 g 0.0002 g 0.40 mg | 2
200.0003 g 0.0002 g 0.46 mg | 2
L e S - B = B R {:‘- AS Found

¢ Asleft
__________ e P For improved legibility of the graphics
U = only increasing measurement points

are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Test Equipment

All weights used for metrological testing are traceable to national or international standards, The weights were calibrated and certified by

an accredited calibration laboratory.

Weight Set 1: OIML E2
Weight Set No.:
Certificate Number:
Thermo Hygrometer

Equipment No.:

Certificate Number;

C208581631

sl st .

Ws80 ) Date of Issue:

Calibration Due Date:

IN161 ~ Dateof Issue:

Calibration Due Date;

| 23-Feb-2022
RN AR

islup20d

01-Jun-2022

Software Version: 1,23.0.268
Report Version; 2.16.13
Form Number; F103C

@ METTLER TOLEDO
This Is an original document and may not be partially reproduced without the

tan

written permission of the issuing calibration laboratory.,

Page 3 of 5
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Calibration Certificate 1D METTLER TOLEDO Service

TH2058-097-040722-ACC-TH

Remarks

Equipment condition: Good
Next calibration according to customer's procedure
Calibration data not decide by calibration laboratory
Test weight by Filter pan : 1 g=0.9998g,3g=3.0000g,5g=5.0000g
End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration,

Software Version: 1.23,0.268 ©METTLER TOLEDO Page 4 of 5

Report Version: 2,16.13 This is an original document and may not be partially reproduced without the

|
Form Number: F103C written permission of the issuing calibration laboratory. La ﬂ a1 51“ ﬂq U ﬂ u



Celtraton Cerfate METTLER TOLEDO Service

TH2058-097-040722-ACC-TH

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indication in the unit of measure of the device,

Temperature coefficient for the evaluation of the measurement uncertainty in use: 3.0-10%/K
Temperature range on site for the evaluation of the measurement uncertainty in use: ]

Linearization of Uncertainty Equation

As Found As Left

[ 1] 0.0001g 220 g Uy = 0.18 mg + 0.00817 mglg * R NIA

To optimize the stability of the linearization, besides of the zero load only increasing measurement peoints with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation,

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

0.0220 g | 0.19 mg 0.86% NIA INFA
0.2200 g | 0.19mg 0.087% NIA | MNIA
2200049 0.21 mg 0.0095% MNIA | N/A
22.0000¢ 0.37 mg 0.0017% MNIA | MNIA
220.0000 g f 2.0 mg 0.00090% NIA ' N/IA
= =
E £
< 5
g s
2 @
] g
Welghing Range {%] Reading fg)
As Found As Left
Software Version: 1.23.0.268 ©METTLER TOLEDO Page 5 of &
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|
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Calibration Certificate ID
TH2058-098-040722-ACC-TH

Mettler-Toledo (Thailand) Ltd.

846/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District

Bangna District, Bangkok 10260
+66 2723 0382

MT-TH.ServiceSupport@mit.com

METTLER TOLEDO

NSC-TISI-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: United Analyst and Engineering Consultant Co., Ltd.
Address: _3 Soi Udom Suk 41, Sukhumvit Rd,, BangChake . ——
City: Phra Khanong S Contact: Suwit Chotnok
Zip / Postal: o260
State / Province: Bangkok
orderamber: ML

* 03324239046

Weighing Device
Manufacturer: Mettler Toledo Instrument Type: Weighing Instrument
Model: ABZH-BIEACT Asset Number: _UAEAIR.016/2555 =
Serial No.: B108115858 ] Terminal Model: NA
Building: N/A __ Terminal Serial No.: MNA
Floor: e e Terminal Asset No.: NIA
Room: Balance Room 2 (206)

Range | Max. Capacity : Readability (d)

1

Procedure

220 g

0.0001 g

Calibration Guideline:

EURAMET cg-18 v. 4.0 (11/2015)

METTLER TOLEDO Work Instruction: CPIW002/20

This calibration certificate contains measurements for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with a built-in weight.

In accordance with EURAMET cg-18 (11/2015), the test loads were selected to reflect the specific use of the weighing device or to
accommodate specific calibration conditions.

| Temperature Humidity
As Found Start: 22.6 °C End: 22.1 °C Start; 56.0 % End: 51.9 %
As Left Start; 22.3°C End: 22.4 °C tart 46.2 % End: 55.8 %

As Found Calibration Date:

As Left Calibration Date:
Issue Date:

07-Apr-2022 Calibrator;

08-Apr2022
Approved Signatory:

O>F

Sirawit Chamchan

i Pors

E Kés-sgk_éa :I:a;sa.r-l;cﬁaisakul
O Santi Jitniyom
O Surachet Sukkate

Software Version: 1.23,0.268
Report Version: 2.16.13
Form Number: F103C

@METTLER TOLEDQ

This is an original document and may not be partially reproduced without the

written permission of the Issuing calibration laboratory.

Page 1 of 5
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Calibration Certificate ID
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 100 g

| As Found | As Left O As Found

& S
1| 1000005 99.9999 g A et PR
- =
2 100.0004 g 100.0000 g
‘ 10 4d 2
3 100.0004 g 99.9999 g
4 | 100.0006 g | 100.0000 g 3d:
5 | 100.0005 g ' 99.9999 g 2d.
| 6 | 100.0004 g | 999998 g | g 1d: 3
| 7 | 100.0005 g | 100.,0000 g * ‘ 'Y
i 8 | 100.0004 g [ 100.0000 g ) !
9 | 100.0005 g l 100.0000 g T
I | T
10 | 100.0005 g | 100.0000 g _" : *
! ! 8 2 4
g i t
Standard |
Deviation 0.00007 g 0.00007 g
7 5
6
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Eccentricity
Test Load: 100 g
Position As Found | As Left 3|4 3|4
1 100.0005 100.0000
g i -2d 2d -2d 1d
2 100.0003 g 99,9999 g
3 100,0003 g 99,9998 g
4 100.0007 g 100.0001 g
5 100.0007 g 100.0002 g -2d 2d -1d 2d
2]5 2|5
Maximum
Deviation 400029 0.8002g As Found As Left
The "d" in the graph represents the readability of the range/interval in which
the test was performed.
Software Version: 1.23.0.268 ©METTLER TOLEDO Page 2 of 5

Repont Version: 2,16.13
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Calibration Certificate ID
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value

0 M~ ;B W N -

L%
]

0.0000 g

0.1000 g

1.0000 g
5.0000 g
10.0000 g
20.0000 g

50.0000 g
70.0001 g i
100.0000 g :
150.0000 g |
200.0001 g !

- Reference Value

W oo~ M, W N

8 s
= | &

(=]

Error of Indication [mg]

Indication
0,0000 g
0.1001 g
0.9999 g
5.0000 g
10.0001 g
20.0001 g
50.0003 g
70.0005 g
100.0005 g
150.0007 g
200.0008 g

Error of Indication Expanded Uncertainty
0.0000 g 0.15 mg
0.0001 g 0.16 mg
-0.0001 g 0.16 mg
0.0000 g 0.16 mg
0.0001 g 0.17 mg
0.0001 g 0.18 mg
0.0003 9 0.20mg
0.0004 g 0.26 mg
0.0005 g 0.27 mg
0.0007 g 0.38 mg
0.0007 g 0.44 mg

RN R RN R RN NN e

Indication Error of Indication Expanded Uncertainty k
0.0000 g 0.0000 g 0.0000 g 0.15 mg 2
0.1000 g 0.1000 g 0.0000 g 0.16 mg | 2
1.0000 g 0.9999 g __—ETCIOT g_ _ 0.17 mg 2
5.0000 g 5.0000 g © 0.0000g 0.17 mg 2
10.0000 g 10,0000 g  0.0000g 0.17 mg 2
20.0000 g 20.0000 g 0.0000g 0.18 mg I 2
50.0000 g 50.0000 g 0.0000g 0.21mg 2
70.0001 g 70.0001 g 0.0000 g 0.26 mg 2
100.0000 g 100.0000 g 0.0000 g 0.28 mg 2
150.0000 g 150.0001 g 0.0001g 0.39 mg 2
200.0001 g 200.0001 g 0.0000 g 0.45 mg 2
~ As Found
e rmmmmm e ® As Left
A —I = I [ ] For improved legibility of the graphics
Y I I [ l only increasing measurement points

100

n

Calibration Points [g]

are shown and measurement points
close to zero are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the weighing instrument when it was calibrated.

Software Version: 1,23.0.268

Report Version; 2.16.13
Form Number; F103C

@ METTLER TOLEDO

This Is an ariginal document and may not be parially reproduced without the

written permission of the issuing calibration |aboratory,
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e o METTLER TOLEDO Service

TH2058-098-040722-ACC-TH

Test Equipment

All weights used for metrological testing are traceable to national or international standards. The weights were calibrated and certified by
an accredited calibration lzaboratory.

Weight Set 1: OIML E2

Weight Set No.: WSBD Date of Issue; _23-F_eb—2022_ _
Certificate Number: C208581631 Calibration Due Date: 14-Aug-2023

Thermo Hygrometer

Equipment No.: IN161 - ~ Date of Issue: 14-Jun-2021
Certificate Number: 21H1220 _ Calibration Due Date; 01-Jun-2022
Remarks

FACT adjustment functionality activated
Walue of the built-in weight adjusted
Equipment condition: Good
Mext calibration according to customer's procedure
Calibration data not decide by calibration laboratory
Test weight by Filter pan : 1 g=1.0000g, 3 g=3.0000g,5¢g=>5.0000g
End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Software Versian: 1,23.0.268 © METTLER TOLEDO Page 4 of 5

Report Version; 2.16.13 This is an original document and may not be partially reproduced without the
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Calibration Certificate ID
TH2058-098-040722-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errars of indication. The value R represents the net load indication in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use;

Temperature range on site for the evaluation of the measurement uncertainty in use:

Linearization of Uncertainty Equation

As Found

| 1| 0.0001g

220 g

Ui=016mg+ 0.0111 malg - R

2.5-10%/K

3K

Ui =0.16 mg + 0,00592 mg/g * R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Net Indication

| 0.0220 g
- 0.2200 g
2.2000 g
' 22.0000 g
220.0000 g
=
E
'E.
m
=
(7]
e
=
T
=2
o
8
C( I
-

0.16 mg 0.73% |
0.16 mg 0.074% |
|
0.18 mg 0.0084% i
0.40 mg 0.0018% |
2.6 mg 0.0012% |

£

Py

5

T

8

e

>

Weighing Range [%]

As Found As Left

0.16 mg
0.16 mg
017 mg
0.28 mg
1.5 mg

0.73%
0.073%
0.0079%
0.0013%
0.00066%

Reading [g]

Software Version: 1.23.0.268
Report Version: 2.16.13
Form Number: F103C

@ METTLER TOLEDO

This s an original document and may not be partially reproduced without the

writien permission of the issuing calibration laboratory.
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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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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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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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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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Calibration Certificate

Certificate No.: 2203135- 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 5

Equipment: pH Meter
Manufacturer: HANNA INSTRUMENTS
Model: HI2020-02
Serial No.: C0051107
ID No.: UAE.WAO.005/2557
Order No.: 2203135
Operation No.: 2203135-001
Date of Receipt: 7 June 2022
Date of Calibration: 8 June 2022
Calibrated by Mr.Manas Somsak Approved by / Wé/
Specialist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 13 June 2022 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
Mational Food Institute.

F-CS-009 Revision: 01 Date: 20-04-65
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Foundstion for Industrial Development National Food Institute (AN NSC-TESI-Ti.S 17025
Food Industrial Laboratory Service Center CALIBRATION 00861
Calibration Report
Certificate No.: 2203135- 001-01
Equipment: pH Meter Resolution: 0.01pH : 0.1mV
Manufacturer: HANNA INSTRUMENTS Model: HI2020-02
Serial No.: Coos1107 Type: Bench top
ID No.: UAE . WAQ.005/2557
Date of Calibration: 8 June 2022 Page 2 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature: (| 235 + 1.5 ) e Relative Humidity: ( 53 5 )} %
Condition of Equipment: Good Condition
Condition of this Results of Calibration
1.Calibration Method In house method : W-CC-002 based on direct measurement by using standard voltage calibrator and
certified reference material (CRM)
2. Reference Standards [ Certified Reference Material
Instruments Serial / ID No. Manufacturer Certificate No. Due Date
2.1 DC Voltage Calibrator 2709007 Fluke SCL-21F-0687 24 June 2022
2.2 Digital Thermometer 2709007 Fluke CC-640599-01 30 October 2022
2.3 Thermo-Hygro Meter NFI.BTHOO05/18 PONPE QR22-0351 18 February 2023
Certified Reference Material Lot. No. Manufacturer Ref N Expire Date
2.4 pH buffer 4.008 (Primary pH buffer Solution) 805203 CPAchem PH216.L5 21 April 2024
2.5 pH buffer 8.885 (Primary pH buffer Solution) 805204 CPAchem PH217.L5 21 April 2024
2.6 pH buffer 10.01 (Primary pH buffer Solution) 805205 CPAchem PH220.L5 21 April 2023
2.7 pH buffer 7.00 {Standard pH buffer Soiution) 805208 CPAchem PH107.L5 21 April 2023
3. This cerification is traceable to The International System of Unit (SI Unit)
3.1 Instruments No.2.1 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0075
3.2 Instruments No.2.2 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration Na.0061
3.3 Instruments No.2.3 through NSC-TISI-TIS 17025 Laboratory Accredition of Calibration No.0292
3.4 Certified Reference Material No. 2.4to 2.6 traceable to Primary measurement method- Harned cell using calibrated

thermometer, barometer, and nanovoltmeter. The Standard Solution
preparation and certified by CPAchem Ltd is accredited to 15O 17034
and ISO/IEC 17025

3.5 Certified Reference Material No.2.7 traceable to BIM RefN HI-27 LotN 04.06.2021; BIM RefN HI-28 LotN 28.05.2021;
BIM RefN HI-27 LotN 04.06.2021; BIM RefN Hi-28 LotN 28.05.2021,
the Standard Solution preparation and certified by CPAchem Ltd is
accredited to 1ISO 17034 and ISO/IEC 17025

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.

F-CS-012 Revision: 01 Date: 20-04-65
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Foundation for Industrial Development National Food Institute NSC-TISI-TIS 170
Food Industrial Labaratory Service Center CALIBRATION 00

25
61

Calibration Report

Certificate No.: 2203135- 001-01
Equipment: pH Meter Resolution: 0.01pH ; 01mV
Manufacturer: HANNA INSTRUMENTS Model: HI2020-02
Serial No.: con51107 Type: Bench top
ID No.: UAE.WAD.005/2557
Date of Calibration: 8 June 2022 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 (ftmV) (k)
0 414117 415.9 0.00 0.083 2.00
2 295.811 2975 2.00 0.0683 2.00
4 177.462 179.1 4.00 0.063 2.00
6 59.159 60.8 6.00 0.083 2.00
7 -0.001 1.6 7.00 0.083 2.00
8 -59.159 -57.5 8.00 0.063 2.00
10 -177.463 -175.8 10.00 0.083 2.00
12 -295.812 -294.2 12.00 0.063 2.00
14 -414.119 -412.5 14.00 0.063 2.00

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

Equipment: pH Electrode Type: Combined Electrode
Manufacturer: HANNA INSTRUMENTS Model: HI11310
Serial No.: 078743 ID.No. N/A

Performance of Electrode system (Three-Point Calibration at pH4, pH7 and pH10)

Certified Value AWEEgE Incicator Reaging Relative Slope (%) Uncertainty Coverage Factor
@25 °C (pH) pH mV (tpH) (k)
4.008 4.01 169.8 96.7 0.0071 200
6.865 B6.87 6.2 - 0.0075 2.00
10.008 10.01 -174.0 97.0 0.0087 2.00
6.985 6.99 -2.0 - 0.0093 2.00

F-CS-012 Revision: 01 Date: 20-04-65
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Food industrial Laboratory Service Center CALIBRATION 0081

mational food

Calibration Report

Certificate No.: 2203135-001-01
Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 01 cc Model:  HI2020-02
Serial No.: Co051107 IDNe.: UAEWAD.005/2557

Manufacturer: HANNA INSTRUMENTS

Date of Calibration: 8 June 2022 Page 4 of 5
Location: Chemical Calibration Laboratory, National Food Institute
Environment Condition: Ambient Temperature (235 + 10 ) °c

Relative Humidity (83 =3) %

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 1523 2118154
PSL-T 0851/64 24-Jun-22 TISTR
Platinum Resistance Thermometer (PRT) 5627A B77332
Support Equipment - Low Temperature Bath (ISOCAL-8), 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 : X Without adjustment After adjustment

Ao

F-CS-012 Revision: 01 Date: 20-04-65
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NSC-TISI-TIS 17025

Foundation for Indusirial Development National Food Institute
CALIBRATION 0081

Food Industrial Laboratary Service Cenfer

Calibration Report

Certificate No.:

2203135-001-01

Equipment: Digital Thermometer with RTD (pH Meter)
Resolution: 01 °¢c Medel:  HI2020-02
Serial No.: C0051107 IDNe.:  UAEWAD.005/2557
Manufacturer; HANNA INSTRUMENTS

Date of Calibration:

8 June 2022

Page 50f 5

Calibration point:

Calibration result:

15.0, 20.0 and 25.0 °C

- The probe was immersed in liquid bath or dry bath to a minimum depthof 120 mm.
- Description of probe, model : HI11310 SN 78743
Dimension of probe : Diameter 12 mm., Length 120 mm.,
Sheath material : Glass
UUC* Reading (°c) Tem:::fuar;d °c) Correction Value (°C) Unc;r:j;r;ty
151 15.001 -0.1 0.099
201 20.002 -0.1 0.099
252 25,002 -0.2 0.099

Mote - 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 85 %.

End

F-CS-012 Revision: 01 Date: 20-04-65
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534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
NSC-TISI-TIS17025
TEL.0-2717-3000-27 FAX.(0-2719-9484 CALIBRATION 0008

Cert.No.: 22MM210

Page.: 1 0of 3
Certificate of Calibration
Equipment : Electronic Balance
Manufacturer : Mettler Toledo
Model : XSR205
Serial No. : C009071872
ID No. : UAE.WAOQ.012/2563
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 2022
Calibration Date : 26 April 2022

Ambient Temperature : 15 °C to 40 °C

Relative Humidity : 30 % to 90 %
Calibrated by : Kunchit Promprat

Approved by : % ’

Approved Signatory

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

Issue Date : 29 April 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

inans iR



Equipment : Electronic Balance Cert.No.: 22MM210
Condition As-Received : Used Item Page: 2 of 3
Reference : 2204-05420C-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 - 70RC138 MM-0009-21 3 Feb 2023
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
(9) (9) (9) (£mg) (k)
80 80.00004 -0.00004 0.15 2.00
200 199.9999 +0.0001 0.35 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(9) of Reading (g )
80 0.000008
200 0.00005

Waly, -
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Equipment : Electronic Balance
Condition As-Received : Used ltem
Reference : 2204-05420C-1

Result of calibration

2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
The weighing machine reading error obtained is given in the table

Position 1 Position 2 Position 3 Position 4 Position 5
(g) (g) (g9) (g) (g)
-0.0002 -0.0001 0.0000 -0.0002 -0.0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(9) (g) (9) (tmg)
Unload 0.00000 0.00000 0.016
0.05 0.05001 -0.00001 0.016
0.1 0.10001 -0.00001 0.017
1 1.00002 -0.00002 0.019
5 5.00003 -0.00003 0.026
20 20.00008 -0.00008 0.049
50 50.00010 -0.00010 0.080
80 80.00014 -0.00014 0.15
100 100.0001 -0.0001 0.21
150 150.0001 -0.0001 0.29
200 200.0001 -0.0001 0.35

Cert.No.: 22MM210
Page: 3 of 3

1 1 NN (3

5 3 5 3 @1@)

Front Front Front

Maximum difference between
off-center and central loading

(g)
0.0002

Coverage
Factor
(k)
213
2.13
2.11
2.05
2.00
2.00
2.00
2.00
2.00
2.00
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 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) i[:?ﬁ’/m?
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?///‘/;:—s\\““;:
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)

a 1133252



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 %.
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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
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1. Noise Level

1/5

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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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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3.5

3.6

Request No. 25-66 / 0323

4/5

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
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£_:~ 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
Page 2 of 8
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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
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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
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-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
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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

Agilent Technologies
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%~ 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
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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
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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

Page 2 of 4
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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
Page 30of4
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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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DQE Services Co.,Ltd.

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

Phone : +66 (0)2 538 2054, Email : dqeservicesinfo@gmail.com NacTIm 11638

CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP22-016 Page 1of5

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

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

Bangkok 10260

Location of calibration : Laboratory 315

Equipment: UV-Vis Spectrophotometer

Manufacturer :  Agilent Technologies

Model : Cary 60

Serial No.: MY 15410009

ID No. : N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date : 26 May 2022

Condition Instrument:  Good

Calibrated by : lj Ll] gij, Approved by : ‘?)/63 5‘\ s?)/?
( Mr.Tanawut 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.

FM'-'IOS-:E RO1 1/11/2021



DQE Services Co.,Ltd.

DQE S e I‘Vi ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

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

CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No.: SP22-016 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 : 1.5 nm.

Scan Speed of UUC : 90 nm/min

Scan Interval of UUC: 0.15 nm.

Resolution of UUC: Photometric 0.0001 Abs.

Wavelength 0.1 nm.

wnaslauaugu
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DQE Services Co.,Ltd.
DQE Services 32 SoiLadprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com Nse.nisins 1ras
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0000 0.0000 0.0028 2.00
0.5787 05735 0.0032 0.0031 2.00
120 1.0490 1.0436 0.0054 0.0029 2.00
2.1900 2.1847 0.0053 0.0075 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5607 0.5588 0.0019 0.0034 2.00
o 1.0247 1.0232 0.0015 0.0035 2.00
2.1229 2.1211 0.0018 0.0082 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5236 0.5197 0.0039 0.0029 2.00
4 0.9634 0.9625 0.0009 0.0028 2.00
1.9763 1.9752 0.0011 0.0070 2.00
0.0000 -0.0001 0.0001 0.0028 2.00
0.5191 0.5171 0.0020 0.0031 2.00
o 1.0003 0.9984 0.0019 0.0033 2.00
1.9987 1.9946 0.0041 0.0084 2.00
0.0000 0.0000 0.0000 0.0028 2.00
0.5523 0.5509 0.0014 0.0030 2.00
290 1.0809 1.0799 0.0010 0.0029 2.00
2.0391 2.0329 0.0062 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
s 0.5601 0.5584 0.0017 0.0031 2.00
1.0512 1.0498 0.0014 0.0029 2.00
1.9294 1.9265 0.0029 0.0082 T 200 )

tenmstamun
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DQ

& 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. : SP22-016 Page 4 of 5
Photometric Accuracy :
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0.0001 -0.0001 0.0050 2.00
=0 0.7478 0.7421 0.0057 0.0056 2.00
- 0.0000 0.0000 0.0000 0.0050 2.00
0.8686 0.8619 0.0067 0.0059 2.00
0.0000 0.0000 0.0000 0.0050 2.00
3 0.2912 0.2896 0.0016 0.0051 2.00
e 0.0000 0.0000 0.0000 0.0050 2.00
0.6448 0.6403 0.0045 0.0055 2.00
Y
wnaslauaugy
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DQE Services Co.,Ltd.

DQE Services

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

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

)
NSC-TISI-TIS 17025

CALIBRATION 0404
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page 5of 5
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.72 242.0 -0.28 0.18 2.00
279.45 279.5 -0.05 0.18 2.00
287.81 287.5 0.31 0.18 2.00
334.06 3335 0.56 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445,94 4454 0.54 0.18 2.00
453.66 453.2 0.46 0.18 2.00
460.02 459.7 0.32 0.18 2.00
536.59 536.2 0.39 0.18 2.00
637.98 638.3 -0.32 0.18 2.00
431.38 431.0 0.38 0.18 2.00
472.50 472.5 0.00 0.18 2.00
513.47 513.5 -0.03 0.18 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.0 0.17 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.7 -0.30 0.18 2.00
740.72 740.8 -0.08 0.20 2.00
748.55 748.5 0.05 0.18 2.00
807.03 807.3 -0.27 0.18 2.00
879.28 879.0 0.28 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

- End of Certificate -
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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
'
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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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DQE Se WI ces 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

DQE Services Co.,Ltd.

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

NSC-TISI-TIS 17025
CALIBRATION 0404

CERTIFICATE OF CALIBRATION

Certificate No.: SP23-008

Customer :

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

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

Location of calibration : Laboratory 213

Equipment :

UV-Vis Spectrophotometer

Manufacturer :  Hitachi

Model :

Serial No. :

ID No. :

U-2900

21E22-009

UAE.WAT.051/2564

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date :

10 January 2023

Condition Instrument :  Used

Calibrated by :

JU) 5

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.

( Mr.Tanawut Rittidach )

Technical Manager

Approved by :

Page 1of5

Y U

( Ms. Chonthicha Sangngern )

Quality Manager

wnaslauaugu
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DQE Services Co.,Ltd.

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

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

CALIERATION 0404

REPORT OF CALIBRATION

Certificate No.: SP23-008 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 ke
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 :

Scan Speed of UUC :

Scan Interval of UUC :

Resolution of UUC : Photometric

Wavelength

1.5 nm.

200 nm/min

nim.

0.001 Abs.

0.1 nm.

wnaslauaugu
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DQE Services Co.,Ltd.
DQE Seryices 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com scTsins 1roas
REPORT OF CALIBRATION
Certificate No. : SP23-008 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 0.574 0.0047 0.0031 2.00
0 1.0490 1.044 0.0050 0.0029 2.00
2.1900 2.182 0.0080 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 2.114 0.0089 0.0079 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5236 0.520 0.0036 0.0030 2.00
w 0.9634 0.960 0.0034 0.0029 2.00
1.9763 1.969 0.0073 0.0070 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5191 0.516 0.0031 0.0031 2.00
240l 1.0003 0.997 0.0033 0.0033 2.00
1.9987 1.991 0.0077 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5523 0.550 0.0023 0.0030 2.00
0 1.0809 1.078 0.0029 0.0030 2.00
2.0391 2.032 0.0071 0.0080 2.00
0.0000 0.000 0.0000 0.0028 2.00
0.5601 0.558 0.0021 0.0031 2.00
2 1.0512 1.049 0.0022 0.0030 2.00
1.9294 1.922 0.0074 M
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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

NEC-TISI-TIS 17025
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-008

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
23 0.7478 0.744 0.0038 0.0057 2.00
0.0000 0.000 0.0000 0.0050 2.00
27 0.8686 0.863 0.0056 0.0059 2.00
0.0000 0.000 0.0000 0.0050 2.00
3 0.2912 0.290 0.0012 0.0051 2.00
_— 0.0000 0.000 0.0000 0.0050 2.00
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 : dgeservicesinfo@gmail.com

NSC-TISI-TIS 17026
CALIBRATION 0404

REPORT OF CALIBRATION

Certificate No. : SP23-008

Wavelength Accuracy :

Page 5 of5

CRMs Values UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.72 241.0 0.72 0.18 2.00
279.45 278.8 0.65 0.18 2.00
287.81 287.9 -0.09 0.18 2.00
334.06 333:5 0.56 0.18 2.00
360.93 360.5 0.43 0.18 2.00
418.59 418.0 0.59 0.18 2.00
445.94 445.8 0.14 0.18 2.00
453.66 453.0 0.66 0.18 2.00
460.02 459.5 0.52 0.18 2.00
536,59 536.5 0.09 0.18 2.00
637.98 638.0 -0.02 0.18 2.00
431.38 430.6 0.78 0.18 2.00
472.50 472.0 0.50 0.18 2.00
513.47 513.0 0.47 0.18 2.00
528.88 528.5 0.38 0.18 2.00
573.17 573.7 -0.53 0.18 2.00
585.35 585.0 0.35 0.20 2.00
684.40 684.0 0.40 0.18 2.00
740.72 740.5 0.22 0.20 2.00
748.55 748.5 0.05 0.18 2.00
807.03 807.0 0.03 0.18 2.00
879.28 879.5 -0.22 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

- End of Certificate -

wnaslauaugu
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND TESTING EQUIPMENT SERVICES

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

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

Cert.No.: 22CH1184

Certificate of Calibration VARHS 1 dle
Equipment : Turbidity Meter
Manufacturer : Oakton
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE.WAT.056/2563
Condition As-Received: Used ltem
Received Date : 31 August 2022
Calibration Date : 05 September 2022
Reference : 2208-1106WSC-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 = 20) %
Calibration Procedure : In - house method : CP-CH11

based on direct measurement by
using Formazin standard solution

Calibrated by : Walalak Sirithean

Approved by : ‘“\fllu .

Approved Signatory

(./) Malee Butkruea
( ) Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 6 September 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 Calibration and Testing Equipment Services.
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Cert.No.: 22CH1184

Page.: 2 of 2
Condition of this calibration result
1. Reference Standard Instruments :
This certification is traceable to the International System of unit (S| unit) through
Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due date
1) Thermo-Hygrograph 1103328 130EC010 22H1313 12 June 2023
2) Electronic Balance N03679 140RC001 21MM429 21 Sep 2022
2. Standard Material : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Hexamethylenetetramine HIMEDIA 0000493947 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 99.40%

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

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU) (NTU) (£NTU) k

0 0.00 0.0062 2.00
20 20.1 0.39 2.00
100 102 0.74 2.00
400 403 1.5 213
800 804 2.1 2.20

Remark - UUC* = Unit Under Calibration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
-o0o-
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