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- Temperature - - Thermometer
- Conductivity - - Conductivity Meter

pH

- pH Meter

Dissolved Oxygen

- Electronic Balance

BOD,

- BOD Analyzer

Suspended Solids

- Electronic Balance

Grease & Oil

- Electronic Balance

- Total Iron - - ICP

- Lead (Pb) - - AAS

- Cadmium (Cd) - - AAS

- Total Coliform Bacteria (TCB) - - Incubator
- Fecal Coliform Bacteria (FCB) - - Water Bath
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Calibratech Co.,Ltd. g oo
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION Q030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration
Certificate No. : 65-400210-1 Page : 10f2

Submitted by : S. P. S Consulting Service Co.,Ltd.
7 Soi Phaholyothin 24, Phaholyothin Rd., Jompol, Chatuchak, Bangkok 10900

Equipment : Liquid in Glass Thermometer
Manufacturer : SK Model : N/A
Range : 0°C to 100°C Resolution : 1 HE
Serial No. : N/A Immersion : Total
ID No. : TM21/59

Environment : Ambient Temperature : (23 + 2) “C
Relative Humidity i 50+ 15) %
Line \;’bltage : (220 + 22) VAC

Date of Received : 19 April 2022

Date of Calibration : 23 April 2022

Date of Issue : 23 April 2022

Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4001
based on ASTM E77-07 by compared with PRT in the liquid bath at the constant controlled temperature.
The temperature scale used was based on ITS-90

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

1. Platinum Resistance Thermometer (PRT)

1D No. Cert. No. Due Date Traceability

400001 TT-0016-22 07 Feb 2024 National Institute of Metrology Thailand (NIMT)
2. Standard Digital Thermometer

1D No. Cert. No. Due Date Traceability

400003 21E1850 14 Jun 2023 National Institute of Metrology Thailand (NIMT)
400004 21E1830 14 Jun 2023 National Institute of Metrology Thailand (NIMT)

Approved by : @ /

( Bunjerd Masri )

Supervisor

The Uncertainties are for a confidence probability of approximately 95% &
=,

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

AL-F0031-03

=



Certificate No. : 65-400210-1 Page : 2 of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received :  Good
Function : Temperature measurement

[ce point check : UUC* reading 0 * C Standard reading 0.6439 “C

Standard Reading| UUC Reading Correction Uneertainty
(°c) ("C) {"€) (7€)
20.6690 20 0.7 0.31

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  Iae=un
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/ LU JAI NG FKOK 1023 nil
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TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
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Cert.No.: 22CH140
Page.: 1 of 2

Certificate of Calibration

Equipment : Conductivity Meter
Manufacturer : Mettler Toledo

Model : SevenCompact

Serial No. : C141708983

ID No. : -

Condition As-Received: Used Item

Received Date : 31 January 2022

Calibration Date : 02 February 2022

Reference : 2201-0854WSC-1

Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Soi Phahonyothin 24, Phahonyothin Rd.,
Chom Phon, Chatuchak, Bangkok 10900

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

- CP-CH6 : based on direct measurement by
using certified reference material (CRM)

Calibrated by : Warakorn Lerngagtrakul

Approved by : % *

Approved Signatory

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

Issue Date : 10 February 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.

A 0037795



Cert.No.: 22CH140

Page.: 2 of 2
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 1963878 130RC095 211977 17 Sep 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
147.0 puS/cm CPA Chem 761020 02 Aug 2022
1413.0 uS/cm CPA Chem 761021 02 Aug 2022
12.880 mS/cm CPA Chem 761022 02 Aug 2022
111.3 mS/cm CPA Chem 768164 12 Sep 2022

- Control Conductivity calibration solution temperature by Water bath (25+0.1) ©
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results
Function : Conductivity Measurement

(*) After Adjustment at 0.147, 1.413, 12.880, 111.3 mS/cm
Conductivity Electrode Serial No.: 5821320179

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
147.0 nS/cm 148.1 puS/cm 147.0 pS/em 0.99 puS/cm 2.00
1413.0 puS/ecm 1413 pS/em 1413 puS/ecm 9.2 uS/cm 2.00
12.880 mS/cm 12.61 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
111.3 mS/cm 105.7 mS/cm 111.4 mS/cm 0.76 mS/em 2.00
Remark - UUC* = Unit Under Calibration

-147.0 uS/ecm Adjustment Cell constant = 0.550585 q‘.:m-1
- 1413.0 pS/cm Adjustment Cell constant = 0.554585 r.:rrf1
- 12.880 mS/cm Adjustment Cell constant = 0.562585 u::m'1
-111.3 mS/ecm Adjustment Cell constant = 0.578585 v::m'1

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 %.

Mol .
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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CERTIFICATE No : 22E9693 PAGE : 1 OF 3
REFERENCE No : 66476-1

Certificate of Calibration

EQUIPMENT : pH METER

MANUFACTURER : HANNA

MODEL : HI 3512

SERIAL No : TH118035

ID No : pH 04/56

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : $.P.S. CONSULTING SERVICE CO., LTD.

7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.
JOMPOL, CHATUCHAK, BANGKOK 10900

»

CALIBRATED BY - ATSAWIN Y.

CALIBRATION DATE : 15-Sep-22

APPROVED BY : @\

PONGSAK J.
ISSUED DATE : 15-Sep-22
RECEIVED DATE : 14-Sep-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE : 2 OF 3
Calibration Report

EQUIPMENT T pH METER

MANUFACTURER : HANNA MODEL 3 HI 3512

ID No : pH 04/56 SERIAL NUMBER 3 TH118035

RECEIVED DATE : 14-Sep-22 CALIBRATION DATE : 15-Sep-22

AMBIENT TEMPERATURE : 20 CELSE RELATIVE HUMIDITY : 50 % RH + 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062 AND WI-TQ-063. THE
DISPLAY UNIT WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED
WITH CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER

2. REFERENCE STANDARD INSTRUMENTS :-

SERIAL No/

INSTRUMENT MODEL _m CERTIFICATE No DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAI150 9186079 22E1145 31-Mar-23
5) BATH 260014 1247 48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-Sep-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTUTITE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION : ADJUSTMENT

1. DISPLAY UNIT ONLY
SLOPE FACTOR k = 2,303 RT/F = 59 mV/pH

mv uuC CORRECTION uuC UNCERTAINTY OF|  COVERAGE
APPLIED READING (mV) (mV) READING (pH) | MEASUREMENT FACTOR
(= mV) k
414.11 414.8 -0.69 -0.171 0.14 2.0
35495 355.6 -0.65 0.860 0.14 2.0
295.80 296.4 -0.60 1.892 0.14 2.0
236.64 237.2 -0.56 2.922 0.14 2.0
177.48 178.0 -0.52 3.954 0.14 2.0
118.32 118.8 -0.48 4,985 0.14 2.0
59.16 59.7 -0.54 6.016 0.14 2.0
0.00 0.5 -0.50 7.049 0.14 2.0
-59.16 -58.8 -0.36 8.136 0.14 2.0
-118.32 -117.9 -0.42 9023 0.14 2.0
-177.48 -177.1 -0.38 10.311 0.14 2.0
-236.64 -236.3 -0.34 11.399 0.14 2.0
-295.80 -295.5 -0.30 12.487 0.14 2.0
-354.95 -354.7 -0.25 13.575 0.14 2.0
-414.11 -413.9 -0.21 14.662 0.14 2.0

END OF CALIBRATION REPORT PAGE 2 OF 3

F-G010 REV



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 22E9693 PAGE : 3 OF 3

Calibration Report

RESULT OF CALIBRATION (CONTINUE) :

2. DISPLAY UNIT WITH pH ELECTRODE S/N: 09081C6M

STANDARD pH UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
BUFFER SOLUTION BEFORE MEASUREMENT FACTOR
(pH) (pH) (pH) ADJUSTMENT (+ pH) k
4.007 4.007 0.000 3.996 0.012 2.0
7.004 7.006 -0.002 6.944 0.012 2.0
10.016 10.012 0.004 10.194 0.014 2.0
3. DISPLAY UNIT WITH TEMPERATURE
STANDARD UUC READING CORRECTION VALUE UNCERTAINTY OF COVERAGE
READING BEFORE MEASUREMENT FACTOR
(°C) (°C) (°C) ADJUSTMENT (£°C) k
25.003 25.0 0.003 0.0085 2.0

4. PERCENT SLOPE 100%

UUC : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REV (2



QUALITY CALIBRATION CO.,LTD. S,

2335 Petchkasem 63/2 Road, Laksong. Banglae, Bangkok 10160 i’ﬁ*
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com TN NSCTISETIS s
CALIBRATION ti49

CERTIFICATE No : 22M2569 PAGE: 1 OF 2
REFERENCE No : 64386-3

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BSA2248-CW

SERIAL No ; 36591843

ID No : BA 09/61

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY ¢ S.P.S. CONSULTING SERVICE CO., LTD.

7 SO PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CALIBRATED BY : TETNITHI W,

CALIBRATION DATE : 11-Mar-22

APPROVED BY ! QJ\

PONGSAH J.
ISSUED DATE : 17-Mar-22
RECEIVED DATE : 11-Mar-22
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 22M2569 PAGE ;2 0F 2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL I BSA2245-CW
MANUFACTURER : SARTORIUS SIN 3 36591843

ID No : BA 09/61 RECEIVED DATE : 11-Mar-22

AIR PRESSURE : 1008mbar + Imbar CALIBRATION DATE 1 1-Mar-22
AMBIENT TEMPERATURE g 222 E 0 RELATIVE HUMIDITY : 51 %RH+ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT., THE BALANCE WAS ADJUSTED USING WEIGHT OF QUALITY CALIBRATION TO ADJUST. THE
BALANCE HAS NO ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED
MEASUREMENTS, LINEARITY WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE
INSTRUMENT WAS SET ZERO BEFORE PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY
USING STANDARD WEIGHTS PLACED ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

2

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET k2 QK-I-151 C02210415 09-Feb-23

s

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

L P

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

. ZERO SETTING FUNCTION : NORMAL
. TARE FUNCTION : NORMAL

ha =

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.00 0.0000 0.0000 0.000078
0.10 0.1000 0.0000 0.000078
0.20 0.2000 0.0000 0,000078
0.50 0.5000 0.0000 0.000079
1.00 1.0000 0.0000 0.000079
2.00 2.0000 0.0000 0.000080
5.00 5.0000 0.0000 0.000081
10,00 10.0000 0.0000 0.000084
20.00 20.0000 0.0000 0.000089
50.00 50.0000 0.0000 0.00011
100.00 100.0000 0.0000 0.00019
200.00 199.9999 0.0001 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
1 99.9999
3 \U 4 2 99.9999
3 100.0000
2 5 4 99.9999
5 99,9998
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

Ladvld Adn ey L ANIUN INLL AN
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 22TW98
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : YSI

Model : 5000-230V

Serial No. : 15B100751

ID No. : -

Received Date : 20 April 2022

Test Date : 21 April 2022

Reference : 2204-0429WC-1

Submitted by : S.P.S. Consulting Service Co.,Ltd.

7 Phaholyothin 24, Phaholyothin Road.,
Jompol, Chatuchak, Bangkok 10900

Laboratory Condition : Temperature (25+5)°C
Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : WU- i

Approved Signatory

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

Issue Date : 25 April 2022

B 0286555



Cert.No.: 22TWS8
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 21MM430 21 Sep 2022
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 14J100195
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.12 8.14 0.0084

This report was certified only for the instrument we tested.It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-00o-

Wl -

a 1105753



WO0-01756957/2022
| Ba
PerkinEimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV

Customer : S.P.S.Consulting Service Co.,Ltd Date Tested: July 11, 2022
Recommendation Recertification

7 Soi Phaholyothin 24 Period 6 Months
Paholyothin Road Recertification Due: January 11, 2023
Jompol Chatuchak, Bangkok 1090 Date Last Certified: January 12, 2022

Visit Number: 10of 2

PerkinElmer Phone: 02-719-6420 ext 206
PerkinElmer Fax: 02-318-5597

Address :

User Name: K.Phenpha Viphasthawat
Phone: 083-9269252
Fax: 02-513-4221

CONFIGURATION TESTED ACCESSORIES/COMPONENT

MODEL
OPTIMA 5300DV

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED
Multielement Standard

Wavecal Solution

VIS Wavecal solution

Instrument Cal. STD4

CUSTOMER SUPPLIED
2% HNO3

10 % HNO3

SERIAL NUMBER
077C7042401

CALIBRATION NUMBER

PART NUMBER
N069-1579

N058-2152

N930-2946

N930-0221

COMMENTS

NOT INCLUDED

EXPIRATION

EXPIRATION DATE
August 30, 2022

November 30, 2022

August 30, 2023

August 30, 2022

CUSTOMER INITIALS

Page 1 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310




WO-01756957/2022

| Ba

PerkinElmer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER 077C7042401 DATE TESTED July 11, 2022

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

A

B. Inspect and replace as necessary, all torch components including the RF coil.

~

C. Inspect all tubing for sign of clacking or leaking.
D. Adjust water and gas pressure regulator settings.
E. Inspect and leak check pneumatics drawers.

F. Clean the exterior of the instrument.

HEBEEE
NI IS

2. OPTICAL CHECKS

A. Inspect and clean all optical components.

~

B. As reqiured, check and replace all purgefilters.

~

HHH
~

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

H
A

A. Perform preventive maintenance on chiller.

B. Flush out the chiller every year. N/A
4. PERFORMANCE CHECKS
A. Torch View Alignment. K

HIB
e

B. Wavelength Calibration.

Page 2 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



| Ba

WO-01756957/2022

PerkinElimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER : 077C7042401 DATE TESTED : July 11, 2022
PARAMETER SPECIFICATION FINAL VALUE
Spectral Resolution : UV As 193.696 nm <0.007 0.00544
Ni 231.604 nm <0.008 0.00709
Ni 341.476 nm <0.012 0.00757
Spectral Resolution : VIS La 408.672 nm <0.020 0.01638
Ba 455.403 nm <0.025 0.02391
Precision
As 193.656 nm % RSD <1.0 0.91 %
Zn 213.856 nm % RSD <1.0 0.87 %
Mn 257.610 nm % RSD <1.0 0.76 %
La 379.478 nm % RSD <1.0 0.59 %
Ba 455.403 nm % RSD <1.0 0.53 %
Ba 493.408 nm % RSD <1.0 0.55 %
Detection Limits : Axial Tl 190.080 nm 3(sd) 5.51 ppb
As 193.696 nm 3(sd) 8.59 ppb
Pb 220.353 nm 3(sd) 0.50 ppb
Detection Limits : Radial As 193.696 nm 3(sd) 217 ppb
Zn 213.856 nm 3(sd) 0.03 ppb
Mn 257.610 nm 3(sd) 0.01 ppb
La 379.478 nm 3(sd) 0.04 ppb
Ba 455.403 nm 3(sd) 0.01 ppb
Ba 493.408 nm 3(sd) 0.00 ppb
BEC : Axial (IB X 500)/(IS-1B) Cd 226.502 nm <150 ppb 12.46
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm <45 ppb 30.82
Page 3 of 4

PerkinElmer Ltd. 290 Soi 17, Rama 9 Road, Bangkapi, Huay Kwang, Bangkok 10310



WO-01756957/2022

| Ba

PerkinElimer’
MAINTENANCE AND TEST CERTIFICATE MODEL
OPTIMA 5300DV
SERIAL NUMBER (077C7042401 DATE TESTED July 11, 2022
Remarks :

Commissioning follow as commissioning performance sheets.

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

meets
I:l does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,

including warranty terms.

Service Departme erkinElmer Ltd.

Authorized Representative: 6?/‘71( / WfWJB M/}

( Mr. Wiphan Promlumda )

Service Engineer

Page 4 of 4
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PinAAcle 9007 Preventive Maintenance (PM)

Address PHAHOLYOTHIN RD, JOMPON, BANGKOK, 51, TH, 10900
(Instrument Location):
Serial Number: PZAS19090402 PM Number: 172
SRR AT I K. PHENPHA Telephone 083-926-9252
(if applicable): Number:
Customer Support K. DUANG Service Order WO0-01473846
Engineer Name: Number:
Next PM Due
Date PM Performed: 01-Jun-2022 Date: 01-Dec-2022
(DD-MMM-YYYY) ate:
(DD-MMM-YYYY)
Standard Labor Hours to Complete PM : 5 hours
Part Number Release Publication Date , )
09370144 Rev.9 A January 2018 e ——
Y PerkinElmer
Scope

The purpose of this PM is to ensure the continued functionality of the PinAAcle 900Z by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins.

General Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with the customer before making any changes that may affect the customer’s analysis or calibration,
including a current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary information that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc. Copyright © 2013 PerkinElmer, Inc.

Trademarks

Registered names, trademarks, etc. used in this document, even when not specifically marked as such, are protected
by law. PerkinElmer is a registered trademark of PerkinElmer, Inc. All other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiaries that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incidental or consequential damages in connection with the furnishing or use of
this document.
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Component List

Component / Specific Model Serial # Configuration Notes
AS900 AS9419052359 Syngistix 3.1
Parts Lists
Parts Included with the PM
Part Number
Description uantit
(if applicable) 8 Q Y
B0501696 Fan Filters 2
B3002013 THGA Contact Cylinders 1
B3141064 Glycerol for THGA Cooling N/A
Additional Reagents and Standards Required for PM
Part Number . Expired
) ] Description ualit Batch/Lot #
(if applicable) P Q y / Date (Mm/YY)
N9300244 GFAAS Mixed Standard AR 56-021CRY1 30-Jun-2023

Additional Reagents and Standards Required for PM (Customer Support Solution)

Part Number A . irati
.a t u L Description Quantity Batch/Lot # Bl o)
(if applicable) Date (MMm/YY)
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO3 250 ml. AR AR

PinAAcle 900Z Preventive Maintenance (PM)
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Additional Tools Required for PM

(I:fa ;;:::EE) Description Quantity Serial #

OfleS)%C())E;SOZE Electronic Flow Meter 1 NA
B0505495 Test Jig 1 NA
03030997 System 2 EDL Driver 1 03030997
N3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
N3050139 K Lumina HCL 1 110716-010060
N3050152 Ni Lumina HCL 1 100516-030190
N3050119 Cr Lumina HCL 1 091911-020150

PinAAcle 900Z Preventive Maintenance (PM)
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Procedure Checklist

Use (v ) to check off those steps in the checklist that have been completed.

1. General:

V! Review the instrument performance with the customer and document any recent
problems.

Inspect the customer log book and make any appropriate PM entries.
¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

] Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

¥ Inspect and clean all fans and filters. Replace filters if necessary

¥ Inspect all gas and water lines for leaks and/or wear. Replace if needed. Thoroughly inspect all
quick connects. Replace the Y connector, P/N 09921079, if needed.

M Clean exterior of the instrument.

¥ Check the drain system for signs of wear. Replace worn or damaged parts.

¥ Inspect the pole pieces and clean where the pole pieces contact the furnace. Replace the pole
piece p-rings as needed, P/N’s B0501018 & B0501250. Grease the O-rings as needed with
Apiezon L grease, P/N 09905148

[Vl Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

V¥ Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

V] Check furnace open/close function.

[V Verify the operation of the GFTV Camera for proper operation and viewing alignment in the
furnace camera Tube View window. Align if needed.

V1 Check the operation of the Halogen Light ASSY for the GFTV Camera. Replace if needed.

¥ Check the water level/quality in the recirculation (if applicable). Add distilled water if necessary.

W1 Check the cooling system fluid flow rate with the FCS In-Line Flow Meter for proper levels if
needed. Refer to SDB# COSY008.STN

W Perform Cooling System maintenance if needed per SDB# COSY005.STN.

¥ Check auto sampler operation.

] Perform an auto sampler check valve test as described in the Service Manual.

¥ Lubricate the spindles of the auto sampler pumps and all moving parts of the tray mechanics as
described in the Service Manual.

W Inspect the auto sampler sampling capillary as described in the Service Manual. Replace if
necessary.

V1 Inspect the four insulation pads on the front contact housing of the THGA in furnace. If the pads
are missing replace the THGA furnace or replace the insulator pads on the furnace.

Il Inspect the graphite tube and clean the contact cylinders. Replace if necessary.

¥l Check internal and external gas flows with the Electronic Gas Flow Meter and the Gas Flow Test
Probe as described in the Service Manual. Correct if necessary.

V1 Check furnace open/close function

PinA Acle 900Z Preventive Maintenance (PM) Page 4 of 7




4. Electrical:

¥ Inspect PC boards. Clean if necessary.
W1 Check instrument firmware revisions upgrade to current levels (if necessary)

¥ Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the results
in the service log folder in the Spectrometer BM Log Viewer.

5. Optics:

¥ Inspect and clean the sample compartment windows, if needed.
W Inspect and clean the furnace windows, if needed.
¥ Inspect and clean the GFTV camera lens, if needed.
W Inspect optics. Clean or replace if necessary,

6. Gasses:

¥ Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
] Verify that the air filter element is dry. Replace if necessary.

7. After PM Performance tests [THGA]:

7.1 Furnace Gas Flows

Description: Ensures the flow rates are within specification.

Parameter Specification Test Results Pass/Fail

Internal Flow Rate 250 mL/min % 25 mL/min 255 Passed

External Flow Rate 100 mL/min + 10 mL/min 105 Passed

7.2 Chromium Baseline Noise
Description: Signal to noise check.

Parameter Specification Results Pass/Fail
Baseline Noise < 0.005 Abs. 0.0001 Passed
Standard Deviation <0.005 0.0002 Passed

7.3 Chromium Characteristic Mass and Precision

Description: Calculate the characteristic mass using the characteristic mass tool and
precision from the integrated absorbance values.

Parameter Specification Results Pass/Fail
Cr mg Results < 7.0 pg/0.0044 A-s 5.6 Passed
Precision $2.0% 0.56 Passed

PinA Acle 900Z Preventive Maintenance (PM) Page 5 of 7




7.4 Copper Characteristic Mass and Zeeman Ratio

Description: Calculate the characteristic mass using the characteristic mass tool and

check the Zeeman Ratio.

Parameter Specification Results Pass/Fail
Cu mg Result <16.5 pg/0.0044 A-s 14.1 Passed
Zeeman Ratio 0.52+0.04 0.53 Passed
8. Review:

Review with the customer PM work performed.

¥ Review with the customer routine maintenance procedures.

¥ Discuss recommended customer supplied materials to have on hand.

¥1 Attach PM sticker.

PinA Acle 900Z Preventive Maintenance (PM) Page 6 of 7




Additional Comments

Additional Comments Regarding the PM

o Atomic Signal (Peak area)
Zeeman Ratio = Atomic Signal (Peak area ) + Background Signal (Peak area)

0.1609

0.1609+0.1377

= 0.53

REPLACE PM KIT FOR PinAAcle900Z

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900Z
have been completed.

This PinAAcle 900Z Passes ¥ Fails (1 the preventive maintenance.

Review of Preventive Maintenance:

Authorized PerkinEImer Representative: Date:

D T i 01-Jun-2022

(DD-MMM-YYYY)

Date:
)i abﬁ" 01-Jun-2022

(DD-MMM-YYYY)

Authorized Customer Representative:
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MIRACLE INTERNATIONAL TECHNOLOGY CO..LTD e
214 Bangwack Rd. Bangpai Bangkae Bangkok 10160 T
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Tel.: 0-2865-4647-8 Fax: 0-2865-4649 http://www.mit.in.th U e

CALIBRATION CERTIFICATE

Certificate No. 1 SS2110-013-0003
Date Issued : 04-Oct-21

Customer & : S.P.S. CONSULTING SERVICE CO., LTD.

Calibrated Place 7 Soi Phaholyothin 24 Phaholyothin Road., Jompol, Chatuchak,
Bangkok 10900

Equipment : Incubator

Manufacturer : BINDER
Model : BD 115

Serial No. : 12-16967
ID No./Tag No. : IN 05/56
Date Received : 01-Oct-21
Date Calibrated : 01-Oct-21

Calibrated by : Mr. Jame Khaothong

Calibration Method or Calibration Procedure Used

Standard method : CP-05 TLAS G-20.

This certificate is traceable to national standards, which realize the units of measurement according

to the International System of Units (SI).

Result of Calibration

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

coverage factor & = 2, providing a level confidence approximately 95 percent.

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

the Miracle International Technology Company Limited.

CERTIFIED

Approved by : K ' N'AMW‘

Page | of 2
(Mr. Nathapong Krudaum)




Certificate No. : SS2110-013-0003

Environment : Ambient Temperature : Start record 26.0 °C, Stop record 25.7 °C

Relative Humidity : Start record 56.5 %RIH, Stop record 55.7 %R11

Calibration Setting Indicating Measured Measured Overall

Temperature Temperature Temperature Stability' Uniformity” Variation®

(°C) (°0) °C) 0 (°C) (°C)
35 35.0 35.0 0.12 0.40 0.45

41.5 41.5 41.5 0.11 0.39 0.51

Without adjustment

Calibration STD STD S Uncertainty®
Temperature  No. | No. 2

“C) °C o)

35.01 35.11

41.47 41.47

Note : Probe No. 9 is Reference Probe

Setting Air Fresh No, 0

Measurement Standards Used & Traceability :

The International System of Units (SI) through

MIT Certificate No. AD2107-034-0001 for Digital Thermometer with Probe (Agilent) Module 1 (245) Serial No.
LIS37005130, Due 04-Feb-22

Notes : 1. The temperature stability is the one-half of greatest maximum difference of measured temperatures at any one probe.
2. The temperature uniformity is the maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time.
3. Overall variation is the difference of maximum and minimum measured temperatures throughout observation time.
4. The uncertainty of measurement is included temperature stability.
5. The temperature uniformity, stability, overall variation and indicating temperature is applicable to all air or gas filled temperature

controlled enclosures at atmospheric pressure.

End of Certificate
Page 2 of 2




QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com
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NSC-TISI-TIS1 7025
CALIDRATION 0049

CERTIFICATE No : 22T2575
REFERENCE No : 64387-1

Certificate of Calibration

EQUIPMENT £ WATER BATH

MANUFACTURER MEMMERT

MODEL WNB 29

SERIAL No L614.0123

ID No WB 05/58

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY S.P.S. CONSULTING SERVICE CO., LTD.

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

7 SOI PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

CHAICHARN CH.

11-Mar-22

PONGSK J.

17-Mar-22

1 1-Mar-22

PAGE:1OF 2

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road. Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com

CERTIFICATE No : 22T2575 PAGE:20F 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WNB 29

ID NUMBER WB 05/58 SERIAL NUMBER L614.0123

RECEIVED DATE 11-Mar-22 CALIBRATION DATE 11-Mar-22

AMBIENT TEMPERATURE 2420 L1 °€ RELATIVE HUMIDITY 50%RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD, THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No

1) DATA LOGGER WITH RTD 2625A 6603614 21T6761

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO..LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

rJ

DUE DATE
05-Jul-22

Lh 4= )

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C): 0.8
- 7 Overall Variation of Line Voltage (V) : 4
__:;_-fffr---ﬁ " f_“ Instrument Condition : Normal
\ I @i‘) < é‘;ﬂ ! < " Bath Inner Size (W*L*H) : 59*%35%14 c¢m
. ® @
i BATH PERFORMANCE
' / Calibration | Temperature Radius Axial Overall
= = Point Stability Uniformity Uniformity Variation
PROBE INSTALLATION i) L) (e o) (&)
POSITION IN THE BATH 50.0 0.05 0.04 0.05 0.09
60.0 0.04 0.05 0.05 0.12
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 4 Ref. 5 (=
50.3 50.3 50.07 50.08 50.05 50.04 50.07 0.14
60.3 60.3 60.03 60.07 60.07 60.07 60.03 0.14

NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

F-GO10 RE
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- Total Suspended Particulate (TSP)

- High Volume Air Sampler

- Electronic Balance

- Particulate Matter less than 10
micron (PM-10)

- High Volume PM-10 Air Sampler

- Electronic Balance

- Carbon Monoxide (CO)

- CO Analyzer

- CO Analyzer

- Nitrogen Dioxide (NO,)

- NO,, Analyzer

- NO, Analyzer
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High Volume Air Sampler Calibration Report

Calibration Method : Multipeint Orifice Flow Transfer Standard Model ; TE 50254 S/N 13611
Calibration Dats
High Yoltme Ajr Sampler Data Calibration Data
Recorder Ng. Blower No. ~ Date Actual Flowrate {ft*/min) R?
BO1 BO1 01/11/2022 ¥y 1.277x-6.403 0.999
BO2 BO2 03/11,2022 ¥ = 1.083x+3.505 0.995
BO3 BO3 03/11/2022 y =1.143x-1.010 0.998
BO4 BO4 04/11,2022 y w 1.206x-3.858 0.995
BGS BOS§ 011172022 yw»1,317x-8.733 0.987
BOS BO8 01/11/2022 y = 1.268x-5.920 0,908
BO7 BOT 01/11/2022 y = 1.22Bx-8.2856 0.998
BO8 BO§ 08/11/2022 y = 1,160x-38.4598 0.995
BO9 EQ9 03s11/2022 y = 1.245x~-5.841 0.987
B10 B10 01/11/2022 ¥ = 1.097x+1.837 0.597
Bl1 Bl1l 07/11,2022 y = 1.153x~2.164 0.998
Biz B12 04/11,2022 y = 1.201x-3.884 0.998
B13 Bla 01s11/2022 y = 1.268x-6.916 0.985
Bid4 Bi4 02/11/2022 y=1,269x-6.120 0.999
Blb B1s 02/11/2022 y=1,149x-1,829 0.997
Bl8 B1s 02/11/2022 y=1.212x-4.259 0.999
B17 B17 04/11/2022 yw1,172x-2.143 0.997
Bl8 El8 04/11/2082 ¥y = 1.321x-9.418 0.996
B19 B19 08s11,2022 y = 1.356x-11,184 0.997
Bag B20 04s11/2022 y = 1.310%-8.882 0.997
B21 B2l 03/,11/,2029 y = 1.156x-2.174 0.999
Bez2 B22 02,11/2023 y = 1.288x-8.740 0.988
B23 B23 04/11/2022 y = 1.247x-5.764 {.986
B24 B24 o1/11/2082 y=1.161x-2.123 0.909
B25 B25 02/11/2022 ¥ = 1.025x+38.841 0.997
B2g B2& 0z2/11/2082 y~1.234x~-6.128 0.985
B27 B27 03/11,2082 y = 1.220x-5.822 0.997
B28 B2g 02/11/2022 ) y = 1.253x-6.605 0.999
B29 B29 08/11/2028 | y = 1.311x-B.576 0.997
B3O B30 07/11/,2022 y = 1.8645-T7.252 0.998
B31 B3l 07711/2022 y = 1.815x-4.628 0,985
Baz B32 03/11/2022 y=1.258x-6.433 0.997
B33 B33 03s11,2022 y = 1.329x-7.779 0,905
B34 B34 03/11,2022 ¥y = 1.287x-7.491 0.998

Calibrated by : M \ m
T, o on
[]

{Mr, Adul Dangkiom)

Approved by 3

v (br, Peera Detudom)
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High Volume Air Sampler Calibration Report

Calibration Method ; Multipoint Orifice Flow Transfer Standard Model ;: TE 50254 S/N : 3611
Calibraiion Data
High Volume Air Sampler Data Calibration Data
Recorder No, Biower No. Date Actual Flowrate (ft/min) R®
B35 B35 03/11/2022 ¥y = 1.306%-8.460 0.997
B34 B3s6 02/11/,2082 y = 1.213x-5.832 0.996
B37 B37 01/11,2022 ¥y = 1.2538x-5.209 0.999
B38 B33 01/11/2022 y = 1.288%-5.530 0.995
Bao Basg 01/11 /2022 y =1.319x-9.149 0.998
B40 B40 0ls11/2022 y=1.196x-4,045 0.999
B41 B4l 07/11/2022 y = 1.179x-2.611 0.999
B42 B42 01/11/2022 ¥ =1.200x-3.713 0.695
B43 B43 02/11/2022 y =1.187x-3.331 0.998
B44d Bd4 07/11,2022 ¥y =1.208x-B.171 0.096
RO1 RO1 02/11,2022 y = 1.288x~B.28% 0.988
RO2 Ro2 07/11/,2022 ¥y =1.8307x-10.165 0.999
RO3 RO3 03/11/2022 y = 1.250x-7.634 0,995
RO4 RO4 04/11/2022 y=1.157x-2.287 0.995
RG& RO5 03s11/2022 y=1.273x-8.311 0.999
RO6 RO& 01/11/2022 ¥y = 1.207x-8.271 0.999
RO7 ROT 02/11/2022 ¥y = 1.071x+1.468 0.995
RO8 RO& 01/11/,2022 y = 1.206x-5.068 0.897
ROg RO9 01,11,2022 y = 1,258x-7.084 0.995
R1G R10 03/11/2022 y = 1.248x-5.817 0.529
k11l R11 03/11/2022 y=1.117x-1.168 0.998
R12 Riz 02/11/202% y = 1.3561x-12.068 0.996
R13 R13 03rs11/2022 ¥ = 1.118x-0.801 0,999
R14 Rl4 03rs11,2022 y=1.164x-2.416 0.99¢6
R1s R15 03/11/2022 y=1,184x-1.793 0.998
Ris Ris 04s11,2022 yal,182x-4.717 0.998
R17 R17 07/11,2022 y = 1.218%-5.358 0.898
R1B R1l8 04/11/20282 y = 1.238x-5.977 0.896
Rlg R14g 07/11/2022 y = 1.877x-7.752 0.997
R20 R20 04/,11/2022 y = 1.327x-10.628 0.997

Calibrated by :

(Mr., Adul Danglcom)

Approved by 3

\i (Mr. Peers Detudom)
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High Yolume PM-10 Air Sampler Calibration Report
Calibration Methad : Multipeint Oriflce Flow Traosfer Standard Model : TE 5025A 8/N 13611
Callbration Data
High Volume PM-10 Data Calibration Data
Recorder No. Blower Mo, Date Actual Flowrate {/f/min) R?

BOl B0O1 02/11/20282 y = 1.206x~0.557 0.998
BO2 BO2 02/11/2022 ¥y = 1,024x+3,762 0,899
Boa BQO3 02/,11/2028 ¥ =1.243x-4.456 0.998
BO4 B4 03s11/2022 y = 1.298x-7.308 0.997
BO5 BOS 03s11/2022 ¥y = 1.262x-5.903 0,999
Bos BO6 0471172022 ¥ = 1.818x-"71.710 Q.997
BOT BO7 02/11/2022 y = 1.290x-8.871 0.999
BOB BO3 04/11/2022 y = 1.330%-6,896 0.999
BGY ROg 04/11/2022 y = 1.280x-8.331 0,995
B10O E10 a2/11/2022 y = 1.298x-8.225 0,997
B11 El11 04/11/2022 y = 1.273x-6,540 0.895
B12 B12 04/11/2022 y = 1.282x-7,018 C.996
B13 B13 01/11/2022 y = 1.320x-9.281 0.998
Bl4 Bid 02/11/2022 y = 1.230x-3.B65 0.998
B15 Bl5 02/11/2022 y = 1.186x-2,184 0.997
Bl14& Ble 01/11/2022 y = 1.260x-2.121 0.998
B17 B17 04/11/2022 y = 1.277x~4.B47 0,898
Bl2& B18 01/11/2022 y = 1.165x-1.164 0,899
Bl9 B19 0271172022 y = 1.094x+1.145 0.899
B20 B20 02/11/2022 ¥y =1.221x~5.301 0.997
821 B21 01/11/2022 y=1,176x-0.519 0.999
B22 B22 03/11/2022 y = 1.286x-7,131 0.998
B23 B23 0371172022 v =1,181x-2.246 0.999
B24 B24 03/11,2022 y=1,253%-5.274 0.295
B25 B25 04/11/2022 y = 1.158%-3.062 0.096
B2& BZs 03/11/2022 y = 1.264x-6.317 0.998
B27 B27 03,11/202%2 y = 1.338x-10.3885 0.9948
B28 B28 03/11/,2022 y = 1.165x-2.689 0.988
B2g B29 03/11/,2022 y = 1.271x-7.085 0.968
Bag B30 01,11,2022 y = 1.274x~7.435 0,998
Bal B31 01s11,2022 y = 1.244x-3.6786 0.999
Baz Ba2 01,11,2022 y = 1.186x-1.847 0.999
B33 B33 04,11,2022 y = 1.268x-8.7T42 0.996
B34 B34 01s11,2022 y = 1.321x-5.664 0,998

Calibrated by :

N

DhrgHlor

{Mr.Adul Dangklom)

Approved by ©

{Mr. Peera Detudom}
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High Volume FM~10 Air Sampler Calibration Report

Calibration Method : Multipoint Orifice Flow Transfer Standard Model : TE 50254 S/N 1 3611

Calibration Data

High Volume PM~10 Dain Calibration Data
Recorder No, Blower No. Date Actual Flowrate {ftfmin) R’

ROl RO1 02s11/2022 ¥y =1.257x-8.210 0.998
RO2 RO2 07/s11/2022 y = 1.240x-5.054 0.998
RO3 RO3 03/11/2022 y = 1.199x-4.666 _ 0.996
R4 RO4 04/11/2022 y=1.215x-6.193 0.999
RO5 RO& 04/11/2022 y = 1.210x-5.386 0,998
ROB ROBE 08/11/2022 y = 1,270z-6,263 0,995
RO7 RO7 07/11,2022 y=1.227%x-5,2569 0.098
RO8 RO8 03rs11/2082 y = 1.258%-7,271 0,998
ROg ROD 07/11/2022 ¥y = 1.202x-8.317 0.998
R10 R10 03711,2022 ¥ =1.198x-4.622 0.997
Ri11 R11 02s11/2022 y = 1.284x-7,142 0.9986
R12 R12 02/11/,2022 ¥ = 1.263x-7.460 0.898
Ri13 R13 04/11/2022 y=1,262x-6.240 0.898
R14 R14 04,11/2022 y = 1.264x~6.65¢9 0.099
R15 R15 03/11/2022 y = 1.289x~8.065 0.988
Rl6 R16 09/11/2022 y = 1.263x~7.063 0.995
R17 R17 07/11/2082 y = 1.224%-4.866 0.997
R18 R18 07/11/2022 y = 1.285x-5.907 0,999
Rl9 R1p 03/11/2022 ¥ = 1.302%x-9.454 3,995
R20 R20 04/11,2022 y = 1.244x-8,211 0.999

Calibrated by : Approved by !

S

N Do

{Mr.Adul Dangklom) \‘ (Mr. Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / N02 Al N()‘ ANALYZER

DATE : 22 December 2022 BRAND @ API MODEL : 200A
NO. NOX-B02 SERIAL NO. 2409
Calibrator (Dilution System)
Brand 1 API Model 1700
Last Cal. Date » 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas : Nitric Oxide (NO) Cylinder No. : D636192

Certified Date 1 20 April 2022 lExpirecI Date

- 20 April 2024

Cylinder Cone.

:49.1 ppm

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.6 ¢ % RH 48 ]
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 26 Dif Analyzer Response Slope
Zero 0 -0.10 = 0 -
NO Span 400 399.7 -0.075 400.0 1.004
NO‘ Span 400 400.1 0.025 400.0 1.007
API Model 200A N(_)K Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 FPPB < 2 with zero air
SAMPLE FLOW 505 cc/min 500 = 50
OZONE FLOW 78 cc/min 80 = 15
PMT 103.2 mV -20 - 150
AZERO 93.9 mV -20 - 150
HVPS 674 hY 420 - 900 constant
RCELL TEMP 50.1 e 50 =1
BOX TEMP 28.9 °¢ 8 - 48
PMT TEMP 7.0 ‘c Tt 2
MOLY TEMP 314.7 e 315 + 5
RCELL PRESS 8.2 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.5 IN-Hg-A 25 - 30 constant
NO Span Conc 400 PPB 20 - 20,000
E\‘ON Span Congc 400 PPB 20 - 20,000
NO Slope 1.004 - 1.0 £ 0.3
.=\’Ox Slope 1.007 - 1.0 = 0.3
NO Offset 1.1 mV -20 to +150
NO_ Offset 0.7 mV ~20 10150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

ﬂdu‘ Dﬂnqlﬂ\cm

v 5
(Mr.Adul Dangklom)

Calibrated by

Approved by

\\ (Mr.Peers

1 Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / NOZ / NOx ANALYZER

DATE @ 22 December 2022 BRAND : API MODEL : 200A
NO. NOX-B12 SERIAL NO. 2675
Calibrator (Dilution System)
Brand T API Model 1700
Last Cal. Date : 04 August 2022 Serial No. 1911
Reference Standard Gas
Standard Gas ! Nitric Oxide (NO) Cylinder No. :D636192
Certified Date 1 20 April 2022 [ Expireﬂ Date 120 April 2024 Cylinder Cone. 1 49.1 ppm
CALIBRATING CONDITION
Pressure mmbar Temp. 24.6 % % RH |] 49 '
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response Slope
Zero 0 -0.11 = 0 -
NO Span 400 399.9 -0.025 400.0 1.006
NO‘ Span 400 400.2 0.050 400.0 1.009
API Model 200A f\"UN Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 510 ce/min 500 = 50
OZONE FLOW 79 cc/min 80 + 15
PMT 102.9 mV -20 - 150
AZERO 93.8 mV -20 - 150
HVPS 670 v 420 - 900 constant
RCELL TEMP 50.3 °c 50 + 1
BOX TEMP 29.1 °c 8 - 48
PMT TEMP 7.2 % 7+2
MOLY TEMP 314.9 e 315 %5
RCELL PRESS 8.4 IN-Hg-A 2 - 10 constant
SAMPLE PRESS 28.6 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO_ Span Conc 400 PPB 20 - 20,000
NO Slope 1.0086 n 1.0 + 0.3
NOX Slope 1.009 = 1.0 = 0.3
NO Offset 1.2 mVy -20 to +150
NO_ Offset 0.9 mV -20 10 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas

Calibrated by

Adu\ Dmng \Om

Approved by

wd
(Mr.Adul Dangklom)

\ (Mr.Peera Detudom)
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CALIBRATION REPORT

CHEMILUMINESCENT NO / N02 / NO_ANALYZER

DATE : 22 December 2022 BRAND : API MODEL : 200A
NO. NOX-B14 SERIAL NO. 212
Calibrator (Dilution System)
Brand : API Model : 700
Last Cal. Date : 04 August 2022 Serial No. © 911
Reference Standard Gas
Standard Gas * Nitric Oxide (NO) Cylinder No. 1 D636192
Certified Date 1 20 April 2022 I Expired Date : 20 April 2024 Cylinder Cone. : 49.1 ppm

Pressure

CALIBRATING CONDITION

Temp. 24.6

% RH 48 |

CALIBRATION SETTING

Span Initial Reading (Before Adj.),PPB Final Reading (After Adj.),PPB
Set Point Expected Concentration Analyzer Response g6 Dif Analyzer Response Slope
Zero 0 0.11 - 0 -
NO Span 400 400.1 0.025 400.0 1.010
NOxSp;m 400 400.2 0.050 400.0 1.013
API Model 200A N“x Analyzer Check List
Test Values Observed Value Units Nominal Range
RANGE 500 PPB 500 standard
STABILITY (Zero Gas) 0.1 PPB < 2 with zero air
SAMPLE FLOW 511 cc/min 500 = 50
OZONE FLOW 79 cc/min 80 £ 15
PMT 103.3 mV -20 - 150
AZERO 94.1 mV -20 - 150
HVPS 669 \% 420 - 900 constant
RCELL TEMP 50.5 % 50 =1
BOX TEMP 29.2 % 8 - 48
PMT TEMP 7.4 e T2
MOLY TEMP 315.2 % 315 £ 5
RCELL PRESS 8.3 IN-Hg-A 2 — 10 constant
SAMPLE PRESS 28.4 IN-Hg-A 25 - 30 constant
NO Span Cone 400 PPB 20 - 20,000
NO_ Span Cone 400 PPB 20 - 20,000
NO Slope 1.010 - 1.0 = 0.3
NO_\ Slope 1.013 - 1.0 £ 0.3
NO Offset 1.6 mV -20 to +150
NO, Offset 1.0 mV -20 to 150
Stability at Zero 0.1 PPB < 0.2
Stability at Span 0.2 PPB < 2 ppb @ 400 ppb span gas
Calibrated by Ad {l\ Dﬂm [}luﬂm Approved by

)
(Mr.Adul Dangklom)

“ (Mr.Peera Detudom)
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CALIBRATION REPORT

NON-DISPERSIVE INFRARED CO ANALYZER

DATE : 22 December 2022 BRAND : APIL MODEL : 300E
NO. CO-B02 SERIAL NO. 965
Calibrator (Dilution System)
Brand : API Model : 700
Last Cal. Date : 06 September 2022 Serial No. > 421
Reference Standard Gas

Standard Gas : Carbon Monoxide (CO) Cylinder No. : D196045
Certified Date 116 April 2022 I Expired Date © 15 April 2024 Cylinder Cone. : 4,670 PPM

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.8 °c % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Respolnsc %6 Dif Analyzer Response
Zero 0 -0.10 - 0
CO Span 40.00 39.93 -0.175 40.00
API Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range

RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PPM < 1 ppm with zero air
CO MEASURE 4016.2 mV 2500-4800 mV
CO REFERENCE 3947.5 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 = 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.7 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 808 ce/min 800 = 10%
SAMPLE TEMPERATURE 48.3 N e 48 £ 4
BENCH TEMPERATURE 48.0 C 48 + 2
WHEEL TEMPERATURE 68.2 °c 68 + 2
BOX TEMPERATURE 30.8 °c Ambient temp + 7 + 10
PHOTO-DRIVE 3035.6 mV 250 mV to 4750 mV
SLOPE 1,017 2 1.0 £ 0.3
OFFSET 0.2 = 0+03

Calibrated by

(E\ d LLI ‘)ﬂ i “JIHO m

(Mr.Adul Dangklom)

Approved by

.

u (Mr.Peera Detudom)
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CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER
DATE : 22 December 2022 BRAND : APIL MODEL : 300E
NO. CO-B04 SERIAL NO, 3089
Calibrator (Dilution System)
Brand © API Model . 700
Last Cal. Date . 06 September 2022 Serial No. - 421
Reference Standard Gas
Standard Gas @ Carbon Monoxide (CO) Cylinder No. : D196045
Certified Date 16 April 2022 | Expired Date 115 April 2024 Cylinder Conc. 4,570 PPM
CALIBRATING CONDITION
Pressure 1011 mmbar Temp. 24.6 e % RH 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response 2 Dif Analyzer Response
Zero 0 _ 0.10 = 0
CO Span 40.00 39.95 -0.125 40.00
APl Model 300E CO Analyzer Check list
Parameter Observed Value Units Nominal Range
RANGE 50 PPM 0-1000 ppm
STABILITY 0.10 PPM < 1 ppm with zero air
CO MEASURE 4015.3 mV 2500-4800 mV
CO REFERENCE 3948.7 mV 2500-4800 mV
MEASURE/REFERENCE RATIO 1.180 - 1.1-1.3 w/zero air
SAMPLE PRESSURE 28.3 In-Hg-A ~2"< ambient absolute pressure
SAMPLE FLOW 809 cc/min 800 = 10%
SAMPLE TEMPERATURE 48.4 °c 48 £ 4
BENCH TEMPERATURE 48.1 g 48 £ 2
WHEEL TEMPERATURE 68.3 e 68 + 2
BOX TEMPERATURE 30.6 g Ambient temp + 7 = 10
PHOTO-DRIVE 3031.2 mV 250 mV to 4750 mV
SLOFE 1.017 = 1.0 £ 0.3
OFFSET 0.2 - 0+0.3
Calibrated by . Ad\b{,i Dﬂm}lklgm Approved by _:

W
(Mr.Adul Dangklom) \] (Mr.Peera Detudom)



_U3HY (94.7.10d. ABUERGN 1WBTIF e

e
o)
g S P.S. CONSULTING SERVICE CO., LTD.
% ;:' T 'ﬁjl’l““ﬁTﬂ\lu 24 ﬂ'lli.l'ﬂﬁ'l\['ﬂﬁ'li UIII9AMWA 11§ laﬂaﬂi ﬂi\ﬂs“]‘l 1103900
’ :} {bh 7 Soi Phaholyothin 24, Phaholyolhin Rd., Jompol, Chatuchak, Bangmk 10900
. ﬁauﬁﬂ““* Tel : (662) 939-4370-72. Fax : {662) 513-4221, E-mail | sale@spscon. com.. wen.spscon.com
CALIBRATION REPORT
NON-DISPERSIVE INFRARED CO ANALYZER
DATE : 22 December 2022 BRAND : Thermo MODEL : 48C
NO. CO-BO08 SERIAL NO. 0508011067
Calibrator (Dilution System)
Brand T API Model . 700
Last Cal. Date . 06 September 2022 Serial No. 1421
Reference Standard Gas
Standard Gas : Carbon Monoxide (CO) Cylinder No. 1 D196045
Certified Date : 16 April 2022 I Expired Date » 15 April 2024 Cylinder Conc. . 4,570 PPM

CALIBRATING CONDITION

Pressure 1011 mmbar Temp. 24.6 oC % R 48
CALIBRATION SETTING
Span Initial Reading (Before Adj.),PPM Final Reading (After Adj.),PPM
Set Point Expected Concentration Analyzer Response 96Dif Analyzer Response
Zero 0 0.11 - 0
CO Span 40.00 40.04 0.100 40.00
INSTRUMENT STATUS
CHAMBER TEMP 47.4°C FLOW 1.5 LPM
PRESSURE 730.6 mm Hg MOTOR SPEED 100.009%

Calibrated by

P\J\u\ DN\ (MO 1

(Mr.Adul lln\rfgklum)

Approved by

“ (Mr.Peera Detudom)
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Tl CALIBRATION 0049

CERTIFICATE No : 22M2570
REFERENCE No : 64386-4

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE: 1 OF 2

Certificate of Calibration

DIGITAL BALANCE
METTLER TOLEDO
XSR 105DU
B926859981

BA 10/62

USED ITEM

S.P.S. CONSULTING SERVICE CO., LTD.
7 SOl PHAHOLYOTHIN 24, PHAHOLYOTHIN RD.,
JOMPOL, CHATUCHAK, BANGKOK 10900

TETNITHI W.

11-Mar-22

/4

PONGSW( J.

17-Mar-22

11-Mar-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road. Laksong. Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22M2570 PAGE:2 OE2

Calibration Report

EQUIPMENT g DIGITAL BALANCE MODEL $ XSR 105DU
MANUFACTURER S METTLER TOLEDO S/N : B926859981

ID No : BA 10/62 RECEIVED DATE i 11-Mar-22

AIR PRESSURE : 1008mbar + lmbar CALIBRATION DATE  : 11-Mar-22
AMBIENT TEMPERATURE : 223 CE2E RELATIVE HUMIDITY : 49 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

L. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT;-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

ZERQO SETTING FUNCTION : NORMAL

(29 ]

L

1.
2. TARE FUNCTION : NORMAL
3. REPEATABILITY OF READING AT 20 g WAS 0.000014 g
4. REPEATABILITY OF READING AT 100 g WAS 0.000042 g
5. DEPARTURE FROM NOMINAL VALUE/ LINEARITY
NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.00 0.00000 0.00000 0.000051
0.02 0.01999 0.00001 0.000051
0.10 0.10000 0.00000 0.000052
0.20 0.20001 -0.00001 0.000050
0.50 0.50002 -0.00002 0.000051
1.00 1.00002 -0.00002 0.000052
2.00 2.00002 -0.00002 0.000052
5.00 5.00003 -0.00003 0.000054
10.00 10.00007 -0.00007 0,000058
20.00 20.00007 -0.00007 0.000067
50.00 50.0000 0.0000 0.00011
100.00 100.0001 -0.0001 0.00019
120.00 120.0001 -0.0001 0.00022
6. OFF CENTER LOADING ERROR
POINT READIN(ﬂg}
1 10.00003 50.0000
3 N0 4 2 10.00003 50.0000
3 10.00004 50.0000
A 5 4 10.00003 49,9999
5 10.00003 50.0000
OFF-CENTER LOADING 0.00001 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT PRODUCTION AREA

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV
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Calibration Report

Cartificate No.: 220000700151
Equipment: H Matar Resolulos: 0.0 pH A m
Mamutachenr;  HASNA INSTRUMENTS Modul: HIZEY
Berial No.: ne16E34n Type: Bench p
10 et UAE WAT 0042558
Date of Calibration: 16 March 222 Pagelath
Calibration Results:
1, Calitation of pH Matar | Manuim) Tempamiurs Campersation = 25 4 |
MNowimal DG Vilings Sessdure Averags Ingicales Reading Uncerainty | Coverage Factos
RH Ly - wH Ltm¥ ) ikl
[ ey ard acn [ zo0
2 205511 957 200 noas 206
i 177 482 1A 400 0.083 200
L] BBASH 582 BO0 LR 200
T e [ Too 01063 260
a 58155 581 200 ooez 200
10 ATT 483 A3 1000 0053 20
1z 285812 2850 1200 aoe zo0
14 -A14149 Aata 1400 nza 2m
2 Calibeation of pH Metar with Electrods  ( Manus Tompemtuse Sompenaason 4l 26°C )
Equipment: o Electrade Type: Combined Elctrods
Manufactures METTLER TOLEDOD Maodei: LE&20
Serial Na.: 1142602 10K )
=y 1 at g4, pHT and pHIl)
Corifisd Value Kenrds Ionieor iy P — Coveraga Factar
@25 (gH] eH m {2eH] ih)
408 401 1A B 00071 200
[-3:113 6.ET 125 . no0T4 oo
1015 001 TS w1 [T 200
£.883 688 52 . ooz o0
.
12
F-C5-012 Revisian: 00 Dafe: 14-12-61 cuTy UQN
= o | f [ /v
f .
.
Calibration Report
Certificate THE0TO0101
Equipment: Digltn| Thevmeometar with AT {pH Metee)
Fasolution DRI Modal  HI221t
el o be1sELas O No:  LAEWAT 00472856
Marutasirer HANNA MNETRUMENTS
Date of Calibration: 18 March 2022 Pags 4 of &
Location: Charrical alfation Lstomtoey, Nationsl Food Instius.
Ambenl (220 = 19 ) g
Ralative Humidity (W ot4) s
Condition of this results of Calibration:
1. Gaibration Method - - o hod: W.TE-12% by stancad
« The Cail determinad o known
from a standard resistance thermomadar.
Tha ismpemiure soale in L. at tes sbaratary is Sha Intemational
Temperature scale of 1990 | T80 |
. Reference Standard Instrumant |
Instrument Model Seriad No. Certificatn Na. Due Date. Through
HANDHELD THERMOMETER 1524 2195154
PSLT BTG4 Beduni2a TETR
Piatrum Resistance Thermomstar (PRT) S63TA aTTa2

“Low

Bath [BOCAL-F). Madal: Europa-6 Pus Basic, SN 34158212

3 Thaa carsficats is raceabie 1o nssenationsl System of Urils {51 Ursts)

4. Tha cerificale was for the it

. Thas resutt of calibration was found accurale s shown on date and place of calbratian only.

. Condéion of Calbrated dem

7. Result of Calbration :

Gaod
Ei ‘Winaul adjustmant

l:l ANsr adpsamant

Ao

F-05-017 Resision: 00 Dwse: 141251

wnaslumuan

Calibration Certificate

Certificate No.: 2202097-001-11
Cllent name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,LTD,
Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Fage t ot
Equipment: PH Matar
Manufacturer: HANNA INSTRUMENTS
Model: Hi 2211
Serial No.: 08165345
ID No.: UAE WAT.004/2556
Order No.: 2202097
Operation No.: 2202097-001
Date of Receipt: 11 March 2022
Date of Calibration: 16 March 2022
Calibrated by MrManss Somsak Approved by
Speciallst { Mr.Pharaghat Tuanjit |

Manager, Division of Calibration Laboratory
Date of bssie: 21 March 2022 for the Technlcal Team
Tha are for prottity of

Tris Crtficile s inaised i scoontine wils the sandiiors of acereditaden granied by e Thal Labarwtary Accractiotan Schame whics his sasabssd
T manscremant capabiity of e Bbamioy and B teceabily o Mecognined national standards and 1o e usits of MaRsUMMEnN! e &t the
camesponding national standards mboralory. This certfoate may nct be reprocuced other than i ful exnept Wil e priar witten appecval of the.
Madoral Food inettute.

ECE-008 Revisian: 00 Date: 14-12-61

Calibration Report

Centifleats No.: 220208700101
Equipmant: B Muier Runchatian: 0,01 ph 0.1 my
Manutacturer:  MANNA BISTRUMENTS Modai: Hiazn
Sarial N 08165325 Tres: B o
10 No.: UAEWAT 0042838
Date of Calibration: 18 March 2023 Pagedels
Location: Chanmical Calteion Latcratmry, Masoral food inxttule
Eeniranmant Condiion: Amblant Tesperatures | 3300505 | G RalellveHusidy: | 405 55 ) %
‘Canditian of Eguipment: Sood Condtion

Candition of this Results of Calibration

1. Caibiration Methad In focse method : W-CC- 1 sandan vellga
refermnce materasl ({CRM}
2. Rafamncs Sienderds | Cartfad Rafemncs Matrial
Instruments Serial |0 Ne. Due Dste
24 00 Yotoge Calbrator T0e00T Fluke SCL-21F000T 24 June 2022
2.7 Dighisl Thamomans: 0eN0T Fluks CC-EADGR0-01 30 Devber 2072
2.3 Thermo-tygm Weter Ang.chl BTH 000 PONPE CRZZTET 15 Nowember 2022
ariifind Eafarence Macerial Lt o, Maoufactim BelN ‘Expirn Date
24 pH bufler 4008 |Pranary o+ bufar Soktion) TRO01Z CPachem PHITELS 21 Novmmber 2023
25 pH hufer 5865 {Prmary pH tuffar Solutian) TROME CPACham PHUTLE 21 Nowambar 2073
2B pH bufler 1001 [Pririary o bisfir Salitian) THOS CPAChe PH220LS 21 Hovember 22
27 pH buter 7 00 (Starcard pH buffer Schusaon| TTERAD CPAR PHIOTLS B Navamber 2002

. This cerifcation is rcssbls i The inimatunst Sysem of Und 51 Uen|

34 Instrumants Ne.2 1 hmugh MEC-TISETIS 17068 Laborsiory Acvredtion of Cailbation No 0678
3.3 Inprumants No.2.2 thmugh WEC-TISITIS 17025 Labormnery Aot of Caiatin Mo 0061
13 Instrumants Ke.2 3 through WSC-ISHTIS 17028 Labormory Accredtton of Calbration Mo 0262
3.4 Conited Refarence Matarisl No. 24 28 vecaubley  Frimary g calbaated
‘narerster,
prepanstion achem L 150 103
And IBQUIEC 17025
35 Carfed Rsfarence Material Na. 27 vaceablntn  BIMAEM HIT Lot 30.04,2000; B RefN HI-E Lod 28052020, BIM
Fafh HI-8 Lot 30,04 2000 Bitd Refd M-10 Lot 2805 2020 The

praparatin fnd e il
aceradiisd 1o 120 17034 and ISONEC 17025

4, This cenfican was orifiad nly for g neTument wa cokimmg,

8. This resuh of found acourmis s

Ao

F-CS-013 Revision; 00 Date: 14-12-61

Lanmilumuqu

anasluauan



Calibration Report

Certificate No.: 0179300101
Equipmant: P Mzl Resolution: 0.0 pH Tmy
Manuducturar.  METTLER TOLEDG Modat Taverney pH
Serial Ho: T IEERig Typa! Bench op
o Ne.: LISE WAT 01052553
Date of Calibration: 1 March 20122 Page2of§
Location: Chamical Calbratiun Lasersinry, MATIDNAL FOOD INSTITUTE
Envimmment Condition: Ambient Temperature: | T8 =98 | 0 Refave Humidity: | 52 28 | %
Condition of Equipman: Deed Cindben
Condition of this Results of Calration
1. Gaftbration Mathod In Fouse method ; W- by g and certfad
tafutancs matnrisl (GRM)
2. Feforence Standans | Canffd Fakence Masila
simumants Eanial LK N, Manufasturse Cartificat No, Qs Daty
2.1 DT Vahige Cilbimior amgant Fike SCL-F1P-EET 24 June 2oz
22 Degial Trermiometor 27Us007 Fuke CopAsEa 30 Coloter 2022
2.3 Therme-Hygro Maist HFLETHOOA A E PONPE QRZ0185 27 denuary 2021
Contified Refprarce Motnrisl Lot ¥o, Menufactursr By Expire Dala
2.4 g4 Bt 4,008 (Femiary gH Euffur Bsiutan] TarIm CPRAzham PHEIELS 18 Apr 202
25 o busffer 6865 (Frmany o buffer Soiuton} 741380 GRAChem PHITLE 19 Aprk 2023
25 g B 104 (Frimary gH bulfar Schiton] 41342 CRAchem PHIROLG 19 Aprt 20
27 pH bufter T.00 {Ssandard pH hufler Soktion) 736835 CRachem FHIOTLE 16 March 2033
3 Trun eantficntion w trvcaatie i The af Lot 53 Unm
39 letrumants Ny 2.1 thrigh SCTISHTIS 17065 L y o0t
32 mstruments No.2.2 thraugn NSC-TISITIS 17025 Lahoraioty Acoradiion of Cabestie No 0051
33 inruments No.2.3 through THSH-T1% 17028 Labomiary 0292
34 Carifud Aafarance MuseaiNe. 1.4 15 2R ReagbB G Frimary H
Baomeser. and
aration and cersfied by CPAchem Lid 150 17004
and IBQNEC 17025
35 Cartfad Rufarunce Masseial No, 2.7 vncaabin to BIM RGN HIT LD 30.04. 2020 SIM Rai HI-G Lot 28,05 2000, B

4 This rfird canfy fnr the memment

S This rasut T

Auin et place of

Fief HI Lo 30042020 6IM Raft HI-10 Lty 28.05.2020. Tha
Smncard Snktion. preparation and certfed by CPAzhem Lid s
uceradied o 150 17034 and SOEC 17035

g

2oz

F-C5-012 Reigion: 00 Date: 14-12-61

Lanansla MUAN

Calibration Report

Certifizate No.: 210t Tas-00i-01
Equipment: PH Mok Resctation: 001 pH T
Manufacturer:  METTLER TOLEDD Modst: SevenEasy pH
Surial No.: 1231185210 Tywe! Bareh g
10 Ho UAE WaT 01VES3
Date of Callbration: 1 March 2nEE Page 3 of §
Calibration Results:
1. Cairation of pH Mater | Maral Temperstne Compensation at 26 °C |
Nominal 0C Valtage Standard Arurag hefstor Readions Uncartainty | Goverage Factor
BH (v | e o {2miv ) ]
oo 44417 4 £00 as8 200
200 W56 =0 00 ose 200
am 17T 78 400 058 200
.00 48158 18 .00 (] 200
T00 o.001 3 7.00 05h 200
Ba0 0156 45 [T [+ 00
1000 7T AT 0.0 [T 0
1200 -295.813 -T56 20 .50 00
1400 At4118 474 1410 0.58 00
2 Calliration of gH Meter wath lectrode  ( Manusl Tempertur Compenanton 2021 °C |
Eguigment: B Elciredi Typn: Camsined Electmds
Munufscturer  VETTLER TOLEDD Modst inlabBakes
Seral No.: 11zE882 DN i

oH&, oHT and pH 1)

Gartifd Valus g indjostoe Haading . Unoartainty Cowarign Factar
2% °C ) pH m I 2pH | Lk
4108 400 180 G025 007 200
wasn [ 6 B 00078 200
e 0 162 .13 e 200
[ 100 3 = 00087 200
7 ZHZ 2.

F-C5-012 Revigion: 00 Date: 34-12-61

wamsluaruaw

Calibration Report

Caortificats No.: 220208700101
Equipment: Digtal Tharmomsier with RTD (pH Meter)
Rasaigen a1 g Madeal H 2211
Serial Ma.: OE1EE34S 10 Mo UAE WAT DOL2558
Merufaciures  HANNA INSTRUMENTS
Date of Callbration: 6 March 20u Page B of B
Calibration point: 150,250 and 350.°¢
Calibration result:
« The probe was immerssd in igud beth or dry bath to 2 minimum depth of 100 mm.
= Descrption of probe, moded © A SM Ni&
Dimension of probe | Diamedar a8 mm., Leng? 100 men
Shwath manenial - Stiniess Sweal
uocrResdiog  Pel| o | Gomection Value '2] L'":::'"’
50 15001 . 2088
250 002 an 2088
380 28002 a0 a088
Digle < LT Uinit Undier Cabration
e t wi bagad uncamtainty mulipiid by covarsge faclar k= 2, pravding & level of conligance of
approxmaisty 85 %.

i

P =L B

F-C8-012 Ravision: 00 Date: 14-12-01

anasluauan

Nfi

Calibration Certificate

Certificate No.: 2201783-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1 el 5

Equipmant: pH Meter
Manufacturer: METTLER TOLEDD
Model: SevenEasy pH
Serlal No.: 1231155210
1D No.: UAE WAT.010/2553
Order No.: 2201793
Operation No.: 2201793001
Date of Recel 21 Fabruary 2022
Date of Calibration: 1 March 2022
Calibrated by phat Tuanft App d by W

Sciantist { Mr.Nuttapol Niyomehart | (%.)

Specialist, Division of Callbration Labaratory

Diate of Essue: 1 March 2022 for the Technical Taam

Thit uscariaintses are

¢ & pohidines probabdity of spproximately B5%.

T Gertficols & maued

In accordance Wi e condiions of acorednaton gamied by the Tral Lascramry Aocmdhiation Schame which Fas assessad

the [ n the umits of
sl stundirds baratary. This et Tl oy 206 ba apnaducd othee P il waiatpl mth Ve pekar mtionn anprival f the Hatansl Food ettt

F-C5-00% Rewisian: 00 D

= a3 BAIuAY

9



Certificate of Calibration

Calibration Report

Equipmeant: CONDUCTIVITY METER Certificate No.; C24220084
Maodel: Labass Issued Date: 22 March 2022
Serial No. {or ID.): 16300358 Job No.: KSPR2203287
Manufacturer: Sl Analytics Page: 1of 2 Certificate No.: Sty
Electrode Serial No. 16070067 Model:  LF413T Brand : Sl Analytics Equigiment: Digitsd Therm WANRTD, (G
Condition: In Condition
Ranohition o1 o Mo SevenEasy pH
Serial No. 1231155210 D Ne. VAE WAT. M2553
Customer: United Analyst and Engineering Consultant Company Limited Manufacirer  METTLER TOLEDD
3 Soi Udomsuk 41 Sukhumvit Road, Dt it it Page dat
Bangckak, Prakanong, Bangkok 10260 Thailand
Location: Ensmica Calbration Latoratory, NATIORAL FO00 INSTITUTE
Environmant Condition: Tempersturs 3 * 2 "c Environment Condition: Ambiont Tempsraose Mg 21 %
Humidity 50 %RH & 15 %RH Feiatiue Humidity 55 % o+ 2w
Calibration Place: Environment Laboratory, SPC RT Co., Lid.
1194 Soi Wachi it 57, Sukh it 101/1 Rd., Condition of this results of Calibration:
Bangchak. Prakhammr Baﬂgk\)k 102m Tha'hnd 1, CailraSion Mathod | < I hause merad. W-TE-025 by comparisnn with slandard thermameter
- Thae Cabtralion s determined by companng with & known smperaturs
Callbration By: Mr. Wasan Nuchnabee Nt & landand reERlancs hemometar
Calibration Dats: 22 March 2022 - Th temsratune scsle in e ot s inboraton it e ismatons
The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 539414 AT IR U0
Tmbllv ) 2 Refernrcs Stardard ralrumant
This cerificate is traceable to the S1 Units maintained by CRM of NIST(SRM) through . N =—
CPA chem Co., Ltd. (ISONIEC 17034) Certificate No, 764135, 794136, 772624 o i i Faemetes ]| oReie 1, Theoedt
HANDHELD THERMOMETER 1623 FEI54
PEL-T 0B5164 03-Jur-22 TSTR
Platrsum Rasistancs Thamormaier (PRT) SEITA BT

Suppert Equinment « Low Temperasure Bath [S0CALG). Model: Euopa-E Flus Basic, SN 345927

O 7l ;

) 5o

@7 3 s tracastin Units {31 Units} /I/( :,.uﬁ«f
4 Thi caniit catifiod arly bar the ieairument we calbeaisd

(Mr. Dumrong Boonsopon) : 4
£ This reaull of ealbealion sss feunt sctursts 98 showe an date ard plscs of caibraton oy 4 M 2oz

(Mr. Wasan Nuchnabee)

n d'lam & am £ Canditk f Cadibrariad it Good
This cartificats is Issued the units of acconding to the. of Units {5[), It providas tracaabilly of messurement %o imemational or e i "
mallanal staniar o ciher fecogrized rionsl standand barsiceies 7. Resut of Caloration E| Wit adjusiemant D T p—
Thia maasureemant Lrvcertainty statsd is the expanded uncartainty which Is ootained fram ha factar (k=2) o
provide s level of confidence of 95%. B is datenmined with the Guide 0 Expression of Uncertaity in Measurement (GUM}.

These resulls mary be affected by deviations fom specifian condions. The reaulls rakste only 1o the tams tested, calibvated or sampled, The report shall net be
reproduced axcept in full without approval of SPC AT Co., Lid,

L e
F-CS-012 Revision: 00 Dats: 14-12-61

t2N&IT LNAIVAY

BSPCC-FM-C24-06: 23 Nov 2020

SN

anasluauan

F0 AT 00, LTD.
R DO00Y 1104w viueie 57 syl 009 st ey mpaeanrme 030
eweli C0003 1184 S Watvretheraasisi 57 Subtisrat 11 Aaxd. Nangstok, Pramkhonsss, Borghed 11250 Thaskd
Tk 02485 £1I3 Exl. JO-TION Fax: 0 285 A2¢ E-ol mkompoligeril i iate: mwmcapo

Part of DKSH Group p-
Certificate No.: C24220084 Page: 2of2 : ﬂ HE
Calibration Results:
Befors Adjustment
Standard Unit Under Calibration overage Farr Calibration Report
Conductlvity Sclution Reading Carraction ) Uncartainty ( £ )
25.000 p8icm 259 WSiem 0800 wSfem 2,00 022 wSicm
1413.0  uSiom 1444 pSicm -31.0 uSiem 200 89 uSfem Certificate No.: 0178000101
113 mSicm 107.8 mSiem 340 mS&icm 2.00 0.66 mSicm Equipment: Digilal Thermormstar with RTD [aH Mebes)
Resclution o1 sg Modal  SevenEary pH
After Adjustment;  at 1413 pSicm Senal No 1231158210 IDha:  UAEWAT BI0553
Standard Unit Under Calibration ) Coverage Factor Maudschrer  METTLER TOLEDD
Conductivity Salufion Reating Correction i Uncertainty ( £ ) Data of Callbration: 1 March 222 Pagn B of s
25,000 uSicm 26.0 uSicm 0.000 uSiem 2.00 0.22 uSicm
1413.0 uSicm 1413 wSiom %0 uSlem 2.00 28 iSiem Calibration point: 15.0, 250 and 35.0 ‘C
1113 mSicm 107.2 mSicm 410 m&icm 2.00 0.66 mSiem Calibration result:
- The probe was immersed in liquid bath or dry bat o 2. minimum . zegthaf 100 mm
- Description of prote. model Hik N Hik
Dimension of nrode | Diameter 4 mem., Langth 00 mm
Sheath matenal | Slainiess Stast
The End of Cartiicate uueResdng (e e | Gorrestan vale o) ””‘:";;"
18 15.008 QT aane
-3} 25004 a1 ages
A 35.003 a1 oo

“"-’""j’é‘;}'
1 Mas

28T

higta
= UUIC" | Unit Under Calibation

The tspor unicarisingy of mmasutemant was bazed on sandard uncertainty B = g
aporTximately 85 %

wwl of confidangs of

End

ultdn el 01fl e
S0 A1 C0, 11D
AR G003 e suteRser e 8T fppin T srenann v vee TTENRIRRT 1050

Bewnch G0N 1184 B Weckitesemetst 1 Sukhureed 1011 Rod. Raepshek, Phrmkrorong. Satges 1260 Treiarel
O S 85 B THINR P G S G4 Bl IDANCEUC tom it w1 e

F-C5012 Rpvision: 00 Date: 14-12-81

nasluauan anasluauan

SPCC-FM-C24-06; 23 Nov 2030



National Food Institute, Ministry of Industry,

Calibration Report

Certificate No.; 2200708-001-01
i Manufacturer:  METTLER TOLEDG
Model; & 105 DR Resolution:  0.00007 g/ 0.0001 g
Serial No,: 1122100405 D No.: UAEWAC.O04/ 2546
Capacty: 110 ¢
Date of Calibration: 24 Novermber 2121 Page 2 ol 4
i Conditi Ambient Tamp 70 o+ 05 °C AebkveHomdEy M+ 1 %
Place of Calibration: Balance Room, UNITED AMALYST AMD ENGINEERING CONSULTANT CO.ATD.
Condition of Equipment: Geed Condition
Condition of This Results of Callbration:
1. Calbragion Method; NFL Metnad W-MADIL  [n-House Method based an UKAS Lab 14 : 2019
1 Heferunce Standards:
Beference Standard ~ Model Serial No, Calibrated By  Cortificate No. Due Date
Seandard Weight Class E2 1500 1588 S MIDTLI%S 28 towambar 2021
Standard Weight Oass £2 15000 15462 s M2LLIGES 28 Nowermber 2021
Instrument Model Serial No,  Calibrated By  Certificate No. Due Date
Therme-Hygro Meter 111 Aaw.sll, BTH 003(55 Qualty Reborn QR210297 15 Febnary 2022

3. This certification |5 tracsabla to S8 UNIT
4. This certificate was certified only for the instrument we calbrated.
5. This result of eafibration was found acourate a5 shown on date and place of calibration anly.

Calibration Results:
1. Repeatability of Reading:
NaminaiVake _{ g ) Sendard Devtion of Rasding (g
15 00000057
30 0.0000084
50 000053
100 00048

2. Off-Center Error:
& mass of 50 g ‘waspiaced and meved ta vanous position on pan.
‘The balance reading obtained is given in the tabie,

@'DFG { Q0%
g g e/
¥
t z 3 4 5 & [Mainuem Dierance]
bl pheg ) il o il Jo) ki) L a
500000 50,0000 49.9999 0.0001 %ﬂ
lanms qu

F-C5-012 Revison: 00 Date: 14-12-61

National Fo

WEC.TIa1.TI8 17025
18K

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Bectranic Balsnce Manufacturer;  HETTLER TOLEDD
Madel: AX 105 DR Resolution:  0.00001 o 0.0001 g

Serial Mo 112100406
Capacity: 110 g
Date of Calibration: 24 rovember 2071 Page3ots
Calibration Results:  (Continued)
Calibration Range: ~ 0-100 g
Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: { Range: 0 - 309 ; Resolution: 0.ODD01 g )

10 Mo UAE WAD.004/2548

Haminal Vake Standard Vaue Average Reading Corretion Uncentainy Coverage Factor
{9 [ g [ g1 I 9 3 [d-.§ % I3
Unlosd 0000000 0.00000 0.00000 0.0000085 200
Lot L.009a8 0.01000 000000 0.000011 200
o.o2 L7 002000 0.00000 0000012 00
0os 0053001 005000 000000 1.000011 200
0.1 £ 100007 010000 0.00000 0.000012 20
0.2 0200004 020000 £.00000 0.000013 200
05 0499994 ©.50000 -0.00001 0000014 200
1 0999385 1.00000 -0.00001 0.000028 200
2 1oy 199998 00001 0.00001% 200
5 Lt LA 2.00000 0000032 200
n 10.000035 299994 0.00003 0000074 200
20 20000037 15.99991 2.00013 1.000085 200
30 30000063 30.00000 0.00006 0.00013 200

wnn%himuqu

F-C5-012 Rewssion: O Date: 14-12-61

nstitute, Ministry of Industry, Thalland ?/ & National Food Institute, Ministry of Industry, Thailand \/

K]

Part of DKSH Group

lunsedaudnmiadosindowinaoy

waifluamy; KSPR2203267

sfinaiaafio: CONDUCTIVITY METER qu: Labgss wrnuameted: 16300356
AIaEEY ($u) ATIaFEL {F)
22 Mar 2022 sunsasIada 22 Mar 2022 VLR
ink | i@ Uni | Lnlnk
Ganaral
= [} 1. Arwesysnuete = o
= O 2. mwdzaw | sael@one, niolu-uaniato) = [m]
._|I| | 3. @ On - e edee {On-Off Swicth) B o
= =] 4. dunn (Keypad) o
= o 5. wile (Display, Screen Contrast) = O
Spectrophotometer
B usedulvivl (Battery Backup) >= 2.5 VDC
A e | gth Control)
8. mywwnalu (Wavelength Check)
9.

wssruas (LY < 3,000 hour}

10, uveariwlaus (Visible < 5,000 hous)
11, sedimusiuiiagi (Camussl Module)
PH Meter and Ce Meter

ooojo|jo|o
ooojojo|o
Ooojo|o|oo
ojoa|o|o|a

= o 12, BfinTnsn | Electrode and Connection Cable ) = [m]

0 (=] 13, ssfusnsazatey Electrode (Level KCI ) (m] o

(m| O 14, shilafuiatn Elsctrode (Dust Protection Hood) [m] 0

rl [m| 18, wdiubdnTwss (Stand) o o
Turbidimeter

] 'm| 18, Fmrweuiiengs (No Sample) o m]

O O 17, wRunIsAReETIoTacUAY (>= 2.5 i 3.0) a m]
Automnatic tirstor

[m] ] 18.  dnww Piston Burettes m] 0

[m] 0 18.  Function Rinsing and Dosing (m] [m]

o o 20, e uauagUnsaL) o m|

A : Electrode agoingi1A24.9 °C Tau Control Waterbath # 25.0 £0.1°C

Mr. Wasan Nuchnabee

Service Engineer

b 1anid w1 o vl '

EPC AT GO, LTD.

e taNdIILNAIUAN

rarch 00 1104 Sl Wasasroreacé i 57, Sudssurndl 4541 Foon, Bangense. Pecsvansny. Berghos. 10260 Tt 9

T O 26 335 Bl 300-3008 Fa 0 PE5 4424 Emel intaspecBapcrtoor Webele: www s tom SPCC-FM-R31-02: 23 Nov 2020

nfl

2

MICTIE-TE 12018

Calibration Certificate

Certificate No.: 2200708-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,,LTD.
Address: 3 Sol Udemsuk 41, Sukhumvit Road,
10260
Page 1ald
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: AX 105 DR
Serial No.: 1122100406
ID No.: UAE.WAD.004/2546
Order No.: 2200708
Operation No.: 2200708-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by  mMr.worapob Soaktong Approved by
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Labaratory
Date of [ssue: 30 November 2021 far the Team
The arefora ity of 95%

This Certificate is tssuad In accordance with the conditions of sccreditation grarted by the Thai Laboratory Acoreditation Schema
which has assessed the mepsurement capability of the labartory and its traceabllity to recognized national standards and to the

urws af realized at the naticnal stancards laborstory. This certificate may not be e other
than in full except with the price written appeovat of the Natioral Food Instibute.

F-C5-009 Revision: 00 Data; 14-12-61




ute, Ministry of Industry, Thalland \/

National Foaod Ir

e ]
NSC-TISI-TIA 47038 B 4
CALIMRATION San)

M

i

[ESEE)

ail - cakgniics

Equipment : Hot Air Ovan Cert. No.: 22TM304
Condition As-Received | Usad ltem Page.: 2 of 3
Rt Eeanoom Calibration Report

Procedure Used :-

Calibration were conducted using calibration procedure CP-0T02 according to direct measurement
method with Data Acquisition which connectad with Rasistance Temperature Detector { RTD ) and
Thermocouple Type T.

Tha tamperature scale used was basad on ITS-80, Certificate Mo.: 2200708-001-01
Condition of this result of calibration

Equipment: Bectronis Balance Manufacturer:  METTLER TOLEDO
1. Refarsnce standsrd instrument- Modal: A% 105 DR Resolution:  0.00001 g/ 00001 g
Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349704 MY41021843 22LMa 10 Jan 2023 Jaciil Mo LTCZI00NE 10 LAY R
2. This certificate is valid only to the item calibratad an dats and place of calibration. Capacky: 110
3. This is to the anal System of Unit, Date of Calibration: 2 hoember 2021 Pagedoty
Result of Calibration == { * ) Withaut Adjustment Calibration Results;  (Continued)
Function of UUC™ : Temperature Source Calibration Range: 0100 g
Fresh air setting : Closs i during calibrati Callbration Adjustment: Internal Callbration
[ i Beginning | Finished 3. Departure from Nominal Value:  {Harge: 31~ 160 3 ; Ressibion: 0.0001 5 )
Temp. [ "C ) 28 28
* L REL.Humid. { % J 56 55
AC Supply | Vall ) 221 294 Nominal value Standar Vale Awerage Resdng Comection Uneestinty Cowerage Factor
{9} [ g ¥ Looged) { o ) (& g ) k
) Ref. 5td. ID No.: @ 40 4000000 23.5059 0,000 0.00014 200
/ Calibration Point { °C ) 45 4499998 49,9955 10,0001 200018 200
o =]
“n Position :| {120,180) (104) = 2508 . Al T 2
= 54 99997 54,0096 0.0000 00016 200
1 21-04TC01 | 18-04RTD-01 &0 £0,00002 59,0095 0.0001 000018 Zo0
2 21-04TC02 | 1B-04RTD-02 e &5.00000 64,0898 L0001 Q.00018 0
Lo i of C ] 21041003 | 15-04RTD-08 ™ T0.00008 58,9658 £.0001 w0018 200
m:= 50 cm = D= 0.50 m ; Z:ﬁ:;si: :ﬁﬂ:;}:&g 75 7500001 74,9080 00001 0.00020 200
= &8 cm W= 080 m - 21.04TC06 | 18.04RTD08 50 5000005 75,999 0.0003 000021 200
= 50 em M= 92 im 7 21-04TC-07 | 18-04RTD-07 £ L) B e Siiea 250
Gapanily= Q20 5 21-04TC-08 | 18-04RTD-08 ES 5950839 19,395 noxe 00021 200
B (ref.) 21-047C02 | 18-04RTD-02 100 99.53997 40,5056 00002 0.00020 200
Wﬂdju‘ i e o wag hasad muitiplied by 3 covaraga factor &  providing 2
) level ot confidence of approwimately 95 %, .
wnehslumuny : mnéﬁumuqu
a 1104318 F-CS-012 Revisian: OO Date: 14-12-61
SSOCIATION (THAIL
CALIMRATHIN ANIFTES
Equipment : Hot Air Oven Cert. No.: 22TM304 “mu;'mm.
Condition As-Received : Used item Page.: 3of3
Reference : 2204-00150C-1
Result of Calibration :- {* ) Without Adjustment
Function of UUC* : Temperature Source J Cer: No‘:' 221:\.1304
Ermhalrosiny: _ Cloos Certificate of Calibration e
Calibration | UUC* uuc* Temp Temp Overall Coverage
Paint Setting | Reading stability unifarmity Variation Factor
(*c) {'¢) (*c) (£"G) (c) (el (£°C) L3 Equipment : Hat Air Oven
104.0 104.0 104.0 0.040 0.57 0.80 042 2
120.0 120.0 1200 0.11 0,82 1.1 1.1 2 Manufacturer : Mammrt
180.0 180.0 180.0 012 1.4 2.0 1.4 2
Calibration Measured Temperature | °C | Madel : UF 55
Paoint Position
{"C) 1 2 3 4 5 B 7 8 9 {ref.) Serial Mo. : B212.0411
104.0 104.403 | 104.220 | 104,517 | 104,474 | 103.778 | 105.859 | 104.282 | 104.357 | 104.318
1200 | 120183 | 118.878 | 120,238 | 120,355 | 119.476 | 119.455 | 120.046 | 120.173 | 120.159 1D Ho. : UAE WAQ.005/2556
180.0 180.502 | 179.928 | 180.655 | 180.797 | 179.012 | 179.044 | 180.043 | 1B0.305 | 180.340
Submitted by : United Analyst and Engineering Consultant Ca,, Lid,

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

! ) 3 Soi Udomsuk 41, Sukhumvit Road,
Temperature stability : One-haif of the greatest maximum difference of measurad temperature al any one sensor

Bangchak, Phrakhanong,

Temp i y : The of F at any sensors and the measured
y T Bangkok 10260

temparature at the reference locafion which are cbserved at the same time or al as close an obsarvation time as
possible to determine the temp pattern or homogeneity within the under staady-state conditions. Location : Labi Floor2
Overall Variation : The Difference of the and minimum measured Iit obsi o, Received Order : 7 April 2022
uuc* : Unit Under Calibration Calibration Date : 7 April 2022
Mote @ The reported uncertainty of measurement was inciuded stability and excluded uniformity Ambient Temperature : (26+10)°C

The reported uncerainty of measurement was based on a ur i itiplied by a I+l Relasive Humldity ; (SR E0) N
factor k, providing a level of confidence of approximately 95 % Calibrated by : Man Pattanapangpaiboan

=olo-

Approved by : m

Approved Signatory

{ ) Pomthippa Tameyakul
{< 1 Malee Butkruea
{ ) Suwil Imjai

Issue Date : 18 April 2022

LT

tensnslumugy nmslumungy
a 1104315 A 0040245
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Request No. 25-65 / 0398 2/5 MTC. ACL. No. 486 / 65 CALIBRATION CERTIFICATE
% Preclsion MNOMENCLATURE - 1, Atomic Absorption Spectrophotometer “Agilent Technologles”
Element| Cone. Absorbance Ave. | 5D IHRSCY Model AAZADFS, Serial Mo MY12160001
tma/l) Alis, 2, Working standard solution “norganic Venturas”
0.0z | 0,0074]0.0062 | 0:0085 | 0.0062 | 0.0070 0.0068 | 0.0070] 0,0065] 0.0065 | 0.0089 | 0.007| o.ocoa| 578 Mutti Analyte Custorm Grade Solution, Lot No. P2-MEBS75610
cd 0.30 10,0952 ] 0.0955 | 0.0951 | 0.0057 | 0.0952 | 0.0950 | 0.0952 | 0.0948 | 0.0956 | 0.0843 | 0.095 | 0.0005 | 0.48 SUBMITTED BY ; United Analyst and Engineering Consultant Co., Ltd
070 | 02213} 0.2180] 0.2203| 0.2208 | 0.2234 | 0.2211 | 0.2196] 0.2219| 0.2201 | 02158 | 0.221 | n.oots| a7 3 Soi Udomsukal, Sukhurmvit Boiad, Banechak, Prakanong, Bangkok 10260

0.10 | 0.0096 | 0.0098 | 0.0097 | 0.0102 | 0.0104 | 0.0097 | 0.0048 | 0.0092 [ 0.0103 | 0.0053 | 0.010| o.000s | 183
Cr 0.30 | 0.0309 ) 0.0302 ) 0.0300 | 0.0316 | 0.0306 | 0.029% | 0.0309 | 0.0297 | 0.0311 | 0.0298 | 0.0%0 | 00007 | 220
G070 | 00659 | 0.0667 | 0.0664 | 0.0698 | 0.0656 | 0.0662 | 0.0658 | 0.0638 | 0.0638 | 0.0869 | 0,088 | o011 | 170
0,05 | 0.0080 | 0.0075 | 0.0078 | 0.0075 | 0.0077| 0.0081 | 0.0080 | 0.0075 | 00074 0.0076) 0.00& 0.0003| 3.26
Cu 030 | 00417004181 0,0412 1 0.0421 | 0.0424 | 0.0920 | 0.0423 | 0.0403 | 0.0018 | 0.0415 | 0082 | 0.0006| 147
0.70 | 0.0960 | 0.0965 | 0.0572 | D.095T | 0.0961 | 0.0958 | 0.0961 | 0.0963 | 0.0959 | 0.0972 | 0.096| 00008 | o.58

CALIBRATION PROCEDURE - 1. Performance Verification of Atomic Absarption Spectrophotometer
(WES00-02-30)
2. Estimation Uncertainty of Measurement in Analytical Chernistry (GP-513)
REFERENCE MATERIAL : Traceable to NIST “Agilent Technologles™, “Carlo Frba"
Cadmium Lot bo. 0108047046, Chromium Lot No, 0106315818, Copper Lat No, 0107480530, kan Lot No, 0104697566,
Lead Lot o, 0108659473, Manganese Lot Ne, T1092284, Nickel Lot No. 0104978044, Zinc Lot Na. DI00T2297

{19 100090 ) 01105 0.0078| .00 0:0091 | 0.0093| 0.0096 | 6.0094 | 0.0093 | 0.0084] 0.009 B.0007 | 811 CALIBRATION RANGE:  0.02,0.10,0.30,0.50,0.70 rmigfl =t 2288 nm.Cd, 0,100 20,0.30,0.50,070 me/l at 357.3 nm €1,
Fe | 0.50 |00462]0,0470|0.0664) 0.0464 | 0.0857 | 0.0462 | 0.0867 | 0.0460] 0.0458 | 0.0486 | 0.0a7 ) 0003 | nar 0.05.0:10,030,0.50,0.70 migl at 3247 nim.Cu, 0.10,0.30,0.50,0.70,1,00 ma/l at 2483 nm Fe, 0.20,0.50,0.70,1.00,1 50 e/
100 | 0.0867 | 0.0886 | 00910 | 0.0892 | 0.0897 | 0.0873 | 0.0892 | 0.0883 | a.0888 | 00874 | o.oas| poars| 1az st 2170 nmFo, 0.05,0.10,0.30,0.50,070 me/l at 279.5 nm.in, 0.10,0.30,0.50,0.70,1.00 me/l 3t 232.0 nm.ii,
020 | 0.0091 | 0.0095 | 0.0088 | 0.6087 | 0.0082 | 0.0094 | 0.0090 | 0.0087 | 0.0082 | 0.0090 | 0.008] .oc0a 4,94 0.05,0.10,0,30,0.50,0.70 me at 213.9 nm.Zn
Po | 070 |o0322| 00321 ) 0.0384 | 0.0318| 00335 | 0.0326| 00327 | 00315 | 0338 | 00321 | 003z | ocor| 208 AMBIENT CONDITIONS : Temperature 22°C  Relative humidity 60 %

150 | 00653 ) 00645 | 0.0663 | 0.0664 | 0.0652 | 0.0671 | 0.0662 | 0.0665] 0.0657 | 0.084%] 0,086 D008 | 1.28
0.05 | 0.0092]0.0092 | 0.0097 | 0:0087 | 0.0085 | 0.007% | 0.0096 | 0.0085 | 0.0084 | 0.000% | o.00e | o.0007] 7352
Mn 0.3 J0.0616] 0.0630 | 0.0632 | 0.0633 | 0.0634 | 0.0628 | 0.0640 | 0.0633] 0.0640 | 0.0629 | 0063 | 0.0007 108
0.70 | 01396 0.1366 | 01386 | 0.1377 | 0.1386 | 0.1386| 0.1396 | 0.1380{ 0.,1374 | 0.1383| 0.138| 0.0000 0.67
010 | 0.0102 | 0.0092 | 0.0097 | 0,010 | 0.0091 | 00105 | 00105 | 0.0096 | 00098 | .oioz | o010 Q.0005| 5.22
Ne 050 | 0.0988 | 0.089 | 0.0489 | 00435 | 0.0484 | 0.04%0 | 0.0d81 | 0.0492 | 0.0895 | n.0as2] 0040 00004 | 051 ' |

1.00 | 0.0874 ) 0.0879 ) 0.0975 | 0.0992) 0.0977 | 0.0973] 0:0986 | 0.0962] 0,0985 | 0.0982] 0088 | 0.000s | cas | Calibrated by Tosee— *—E’-hll‘l; Igz,_'

The Atornic Absorption Spectrophotometer set  has been calibrated against
Reference Material traceable to National Institute of Standards and Technology [ NIST ) by The Analytical
Chemistry Labaratory, The results are attached herewith,

Approved By 4 i
. | ~
005 00340 0.0349 ) 0.0380 | 00352 | 0.0337 | 0.0351 | 0.0344 | 0.0306 | 0.034% | 0.0343 0.035) 0.0005] 1.49 { Mr. Danal Srithongkurn ) !was Tm- a i artung)
Zn 030 [0.1569)0.165310,1628 01642 01657 | 0.1637 [ 0.1659 | 0.1652] 0.1654 | 01857 0.165] 0.0032] 0,72 DiredorofAnWﬁyLabmtow'
070 |0.3456 | 0.3467 | 0.3045 | 0.3430 | 03422 | 0.3044 | 0:3437 | 0.3938| 03935 | 0.3a38 | 0,384 | 00013 037 Fef, 2025265020400522001
Continue 3/5 Calibration Date : 3 February 2022
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3. Trueness CALIBRATION DATA
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm. 1. Naise Level in term of standard deviation
Element | Standard Value of M| Reading | Ermor of Measurement | Error of Measurerent Uncertairity Elemint Cd Cr Cu Fe Po Mn NI Zn
(g} (gt (gl (%) [mad) -0.0004 0.0002 0.0007 00002 | -0.0016 | 00001 | -0o00¢ | -o.ocot
0.02004 0.me -0.001 5.19 + 0,004 00002 | 00005 | 00010 | 00007 | 00000 | -oocos | oooar | -onia
Cd 030060 0291 L9 319 £ 0.006 00002 | 00001 | 00008 | acooo | -0ooo1 | -nooos | -oopiz | -noooe
70190 UL Do =L L 00000 | -00007 | o007 | opooo | -pooos | -0o0004 | -oooos | ooz
1 | 0oo0s i 0.00 - ! . ;
3.2 Reading on wavelength- Chromium (Cr) at 357.9 nm. ol o 1T} don | o00M | aonde: | <adoos
0, 0004 J ; -0 1
Elernent | Standard Value of AM|  Reading Errar of Measurement | Erfor of Measurement | Uncertainty Ao | DOS05| oloid 00005 | 00007 | 90004 | oot
img/l gl (mg/l) %) maty 0.0000 -0.0009 0.0009 00002 | -0:0010 | -0.0008 0.0007 =0L0003
0.1002 0101 001 080 + 0,007 -0000d | -00003 0.0015 40010 -0,0005 -0.0003 0.0002 | -0.0004
o 03005 P i 086 =001 00004 | 00008 | 00014 | 00006 | -0cote | 00005 | 0ooos | 00003
o70ta 0635 0,086 547 £ 0,023 Absorbance 0006 | 00013 | poo2 | 00006 | oooos | -oooos | -vooor | -ooo07
0.0005 -0.0003 00014 -00004 | -0.0008 | -D.o003 | 00006 | 00011
23 Reading on_wavelength- Copper (Cu) at 324.7 nm. 00007 | 00014 | 00004 | -0ooot | 00001 | oooco | cooco | -oooos
Elernent | Standard Value of AWM |  Reading Errar of M Error of went | Uncertainty 0.0008 0.0004 00005 | 0.0006 | -00008 | soooo | -oooes | -oooes
(el gt ! ) (el oot | ooode | oooss | 00017 | -coots | -oooos | oocoe | -oooos
00502 0.045 0,004 837 1
2 20 ooonz | o001 | oovia | -soooz | -nooio | o001 | ooooz | ooom
Cu 03012 0.295 0,006 2.06 = 0.010
Q.0001 -0.0011 0.0011 -0.0003 0.0011 00003 | 00008 | 00012
L7028 04654 0009 1. + 0021
L0000 -0.0015 0.000% 00010 | 00011 0013 0.0000 -6, 0004
00015 | 00012 00005 00002 | -0.0017 | 0000t {.0005 -(L0002
o006 | nooa | ooole | oooo2 | -0ooo3 | ooo0r | -ooooé | -mooin
Continue 4/5 2.0001 0.0003 00003 -0.0001 -0.0004 00002 | 00001 | 00001
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE Average Absotbance 0.000 0.000 0.001 0,000 -1.001 0.000 {.000 -0.001
Standard Deviation | 0.0005 | 0.0008 | ooood | oooor | oooos | oooos | oooos | oascos |
Continue 2/5
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No. 25-64 / 0247 MTC. ACL.No. 335 / 64
Request

CALIBRATION CERTIFICATE
NOMEMCLATURE : 1. Atormic Absorption Spectrophotometer “Agilent Technologies” Model AAZA0FS
Serlal No. MY13160001
2. Working standard solution "Merck” | "PerknElmer Pure”
Cadrmium Lot No. 26-155C0Y1, Cheomium Lot No. 26-112CRAY 1, Copper Lot Mo, 28-158C0U71, Iron Lot NoHC90432981,
Lead Lot No, 24-162PBY1, Manganese Lot No. 24-146MNY1, Nicket Lot Mo, 20-187NIYL, Zinc Lot Mo, 26-1T3ZNY1

SUBMITTED BY ; United Analyst and Englneering Consultant Co., Lid.
3 Sol Udomsukd 1, Sukhumvit Road, Bangchak, Prakanone, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absorption Spectrophatometer
(WI-500-02-30)
2, Estimation Uncertainty of Measurement In Analytical Cheenistry (QP-513)

REFERENCE MATERIAL : Traceable to NIST "Agilent Technolegles”, “AccuStandard
Cadmium Lot No. 0099663190, Chremium Lot No. 0101187438, Copper Lot Na. 0101965266, Iron Lot Mo, 216025090,
Lead Lot Mo, 0104659012, Manganese Lot No, 0108301916, Nickel Lot No. 0984273115, Zinc Lot Mo, 216035069

CALIBRATION RANGE:  0.02,010,0.30,0.50,0.70 mg/l at 228.8 nm.Cd, 0.10,0.20,0.30,0.50,0.70 ma/t at 357.9 nm Cr,
0.05/0.10,0:30,0,50,0.70 g/l &k 324.7 nim,Cu, 0.10,0:30,0.50,0:70,1.00 meg/l at 248.3 nim Fe, 0.20,0.50,0.70,1.00,1.50 me/
at 217.0 nm.Ph, 0.05,0.10,0.30,0.50,0.70 mg/t at 279.5 nm.Mn, 0.10,0.30,0.50,0.70,1.00 mg/A at 232.0 nm.Ni,
0.05,0.10,0.30,0.50,0.70 me/L at 2139 nm.Zn

AMBIENT CONDITIONS : Ternperature 19.9°C  Relative humnidity 26 %

The Atomic Abscrption  Spectrophotometer set  has been callbrated  against
Reference Material traceable to National Institute of Standards and Temmlog_vk NIEI' } by The Analytical
Chermistry Laboratory, The results are attached herewith,

i by D %«rﬂrfi
{ Mr. Danai Srlfhoh\]kuml

Calit
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Request No. 25-64 / 0247 1/5 MTC. ACL. No. 335 / 64
CALIBRATION DATA

1. Nolse Level in term of standard deviation

Element Cd Cr Cu Fe Ph Mn Mi Zn

0.000% (0003 01,0004 -0.0011 -0.0001 -00003 10002 00019

00002 | -0OME 00003 0.0011 00010 | -0.0004 | 00016 0.0006

0.0002 | -0.0006 00001 00007 | -0.0006 | -0.0003 | -0.0014 0.001%

0.0002 10012 00002 -0,0010 -0.0013 -0.0010 -0.p017 0.0015

0.0009 -0.0025 -0.0002 -0.0008 0002 -0.0016 -0.0010 0.0011

00001 -0.0023 0.0005 -0.0013 00000 -0.0001 -0.0005 0,0009

0.0010 L0005 -0.001 0,0003 00005 | -0.0014 00006 0.0015

0.0007 10,0000 0.0002 0008 | 00002 | 00010 | -0.0016 00011

00005 (L0006 -0.0004 0.0009 0.0000 00006 -0.0012 0.0011

Absorbapoe 00007 00013 | 00003 | 00005 | 00007 | -00001 | -D0003 0.0016
0.0009 00015 -0.0009 00012 0.0002 -0.0006 -0.0015 0.0010

00014 00006 0001 00006 | -00014 | 00012 | 00013 00005

(002 00001 0.0003 00003 -0L.0006 -0.0013 00006 0.0001

00003 -<0.0008 -0.0007 -0.0015 -0.0008 -0.0006 -0.0007 Q.0011

0.00oa -0,0011 0.0001 -0.0002 -0.0002 -0.001a -0.0001 0.0002

0.0000 00006 | 00005 | 00018 0.0005 0,001 00013 0.0007

00001 00007 00004 | 00016 | 00001 0011 | -0.0018 00013

-0.0002 0013 | 40000 00008 | -D00CE | 00005 | -moo07 00016

0006 Cu003 0.0002 0.0002 0.0000 -0.0013 -0.0011 0.0007

0.0004 00004 0.0005 -0.0025 (.0001 -0.0014 -0.0014 0.0012

Herage Absorbance 0.000 -0.001 0.000 <0.001 0.000 -0.0M -0.001 0001
Standard Deviation 0.0004 00009 0.0005 0.0008 0.0005 0.0005 0.0006 0.0005

Continue 2/5
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3.4 Reading on wavelength- Iron (Fe) at 2483 nm.

MTC. ACL. No. 486 / 65

Element | Standard Value of RM|  Reading Error of h Errar-af i Uncartainty
(g (mg/l) (mgt) () (mig/)
0,1003 0.106 0.006 568 0,008
Fe 05015 0522 0021 409 =007
1.0030 0893 0010 100 = 0,032
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm,
Element | Standard Value of AM|  Reading Errar of Measurement | Error of Measurement | Uncertainty
(ma/l) (rrig/t) Img/l) {56} fmafl)
0.1988 0.197 -0.002 0.8 + 0,014
Ph 0.6958 0722 0.026 37T + 0.022
14910 1.463 -0.028 188 + 01,041
3.6 Reading on wavelength- Manganese (Mn) at 279,5 nm.
Element | Standard VYalue of AM|  Reading Error of Measurement | Eror of Measurernent Uncartainty
(e} {mg/l) (me/) ] ({mg)
(108955 0.054 0004 £93 + 0,008
Mn 0.29730 03T Q0187 6:63 = 0,006
0.69370 0.682 00117 169 = 0012

Continue 5/5
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3.7 Reading on wavelength- Nickel (Ni) at 2320 nm.
Element | Standard Value of AM| Reading | Emer of Measurement | Error of Measurement Uncertainty
{mgrly (g} {masl) (%) (mg/ll
0.099 0.102 0,003 3.03 = 0,007
N 0455 0.88% -0.008 L21 + 0010
0990 0975 -0.015 1.52 + 0020
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Element | Standard Value of AM]  Reading Error of Measitement | Eror of Measurement | Uncertainty
(masl) [ma) {mgA) 5] {medl}
0050 0,050 0.000 .00 + (012
Zn 0,200 0.307 o007 &3y +0.011
0.700 0680 -0.040 571 + 0.015

which gives a level of confidence of approsimately 959

(Mr. Danai Srithunékum)

Director of Analytical
Calibration da er::jra

Remark : The reparted uncentainty is an expanded uncerainty calculated uigihg o coverage factor of 2k = 2)

ebruary 2022
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3.4 Reading on wavelength- tron (Fe) at 2483 nm.

MTC. ACL. No. 335 / 64

Element | Standard Valee of M)  Reading Error of Measurement | Eror of Measwement | Uncertainty

(Mgt} (gl fmasty (%) {me/l)

0,100 0.091 -0.009 200 + 0.012

Fe 0.500 0.485 -0.015 3.00 + 0015

| 1.000 0960 -0.040 4.00 + (L060

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

Elarmert Value of RM|  Reading Error of W rit | Emor of M it | Uncertinty

{ma) {mg/) (mg/i) (M6} (el

0.1568 0205 0006 312 + 0.013

P 0.6%58 0703 oot 1.03 =+ (.018

| 1.4910 1463 0,028 188 = 0.033

| 36 Reading on wavelength- Manganese (Mn) at 279.5 nm,

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

{mg/l) (mg/l) img/l) () {ma/l)

00955 0.009 0.001 1,11 + 0,005

Kin (029730 0.307 0.0097 3.26 + 0,007

069370 6594 0.0003 0.04 + 0.013
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2. Precision

ATISTA

2/5

Conc.

g/l

Elerent

Abzorbarice

0,02

00075 | 0.0072{ 00069

0.0072

0.0065

0.0073 | 00075 | 00078

0.0083 | 0.0081 | 0.007

00005 | 619

Cd 0.30

00544 | 0.0947 | 0.0949

0.0936

0.0947

0.0942 | 0:0950 | 0.0938

0.0942 | 0.0945 | 0.004

£.0005 | 0.48

0.70

02156 0.2157 | 0.2156

0.2157

02158

0.2158| 02157 [ 0.2163

0.2167] 0.2162 | 0.216

00004 | 0.18

010

0.0070 | 0.007% | 0.0076

0.0084

0.007%

0.0082 | 00092 | 0.0094

0.0089 | 0.0076 | 0.008

00008 | 2.35

Cr .30

00202 | 0.0226 | 00206

0.0207

0.0222

00209 | 0.0223 | 0:0215

0.0221 ] 0,0222| 0,022

0.0009 | 4.00

| 070

0.0439 | 0.0053 | 0.0455

0.0425

0.0438

0.00a% | 0.04a1 | 0.0452

0.0447 | 0.0d52 | 0.045

0.0005| 210

| 0.05

0.0071 | 0.0081 | 0.0074

0.0070

0.0070

0.0065 | 0.0072 | 0.0077

0.0073 ) 0.0067 | 0.00T

0.0005| 6.45

030

00411 | 0.0481 | 0.0824

00420

0.0419

00609 | 0.0413 0.0414

0.0419] 0.0411 | 0.042

0.0005] 1.21

0.70

0.090% | 0.0899 | 0.0905

00906

0.0504

0.08597 | 0.0905 | 0.0902

0.0899 | 0.0504 | 0.090

0.0004 | 081

0,10

0,0077 | 0,0078 | 0.0080

0.0071

0.0074

0.0086 | 0.0076 | 0.0081

0.0085 | 0.0085 | D008

0.0005) 6.8%

Fa 050

0.0809 | 0.0405 | 0.0410

00406

0.0410

0.04068 | 0.0408 | 0.0404

0.0400 ] 0.0400 | 0.041

0.0004 | 092

1.00

0.0797 | 00795 | D.0805

0.0789

0.0791

0.0813 ] 0.0795 | 0.0BOG

0.0806 | 0.0754 | 0.080

{.0008 | 0.98

0.20

0.0062 | 0.0086 | 0.0102

0.0086

00087

0.0091 | 0.0086 | 0.008%

00083 | 0.0088 | 0.009

0.0006

Po 0.70

0.0327 | nO314 | 0032

00325

0.0331

00312 0.0321 | 0.0322

0.0320| 00317 | 0032

0.0006 | 2.01

1.50

00673 | 00674 | D.O&TT

00677

00686

0.0673] 0.0663 | 00672

0.0673 | 00675 | 0.067

0.0006 | 0.4

00

(o

0.0095 | 0.0102 | 0.0100

0.0096

00105

0.0100] 0.0102 | 0.0101

0.,0096 ] 0.0100 | 0.010

0.0003] 317

030

0.0626 | 00626 | 0.0632

00621

0605

QL0628 | 0.0618 | 0.0626

00620 | 0.0626 | 0.062

0.0007 | 1.08

oo

01397 | 01004 [ 0.1915

01807

01004

0.1388] 0,1424| 01412

01008 | 01399 0,141

0.0010] 0.71

010

0.0088 | 0.0087 | 0.0093

0.0090

00086

0.0082] 0.0088 | 0.008%

0.0084 | 0009 | 0009

00004 | 4.62

M 0.50

0.0455 | 0.04a5 | 0.0a460

0.006%

00457

0.0471 | 0.0062 | 00466

0.0868 | 0.0844 | 0,046

0.0010] 2

100

0.0865 | 0.0878 | 0.0858

00872

0.0858

(.0862 | 0.0846 | 0.0667

0.0863 | (.0865 | 0.086

0.0008 | 100

0.0

o

0.0323 | 0.0328 | 0.0331

0.0326

00338

0.0325 ] 0.0340 | 0.0331

0.0380 | 0.0327 | 0,033

00006 | .91

030

01735 | 01734 [ 01743

01734

0.1731

017341 01719 0173

01724 | 0178010173

0.0007 | 0.0

BT

=]

10,3552 | 0.3551 | 0.3568

10,3530

00,3560

03564 ] 03577 | 0.355%

0.3586 | 0.355% | 0.356

0.0015] 0.02
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3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm.

Office

FIL.ELMTC.002 Rewd

194 Phahoryothin Road, CF

MTC. ACL. No, 335 / 64

Element | Standard Value of RM| Reading | Emor of went | Emorof vent | Uricartainty
{mefl) (gl (gl (56} {imedl
0.1003 0,059 -0.001 1.30 + 0.010
i 0.5015 0.525 002 .69 + 0.025
10030 0.987 -0.015 1.60 + 0045
3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
|Element |Standard Value of AM|  Reading Error of Measurement | Emor of Measurement | Uncertainty
(mg/l} {mg) (gt (961 (mg/l)
0.050 0.088 -0.004 B.O0 £ 0011
Zn 0,300 0322 o022 7.33 + 0021
0700 0.681 -0.019 271 + 0.0d2

Remark : The raported uncertainty Is an expanded uncertainty catculated using a coverage factor of 2(k = 2)

which gives a lewel of confidence of approsimately 35%

Calit

{ by j*:r.-.-, S:)?nmmw]:az:

(Mr. Danai Srithon

m)

PP

Sev Director nFAnaM[ca'L .

Callbration date : 8 February 2021

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

paTTHsRIoN i chrained frm fna gon

i

Fiatuchiak

FMBLMTC 002 Rew.3

TITISTR
Request No, 25-64 / 0247 3/5 MTC. ACL. No. 335 / 64
3, Accuracy
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element | Standard Value of M| Reading Ermor of Measurement | Emor of Measurement | Uncertainty
(ma/1) {ma/l) (mgA) () (mig/t)
0.020 0015 -0.001 5,00 + 0,005
Cd 0.300 0302 0.002 067 + 0.006
0.700 0658 -1.002 0.29 +0.012
3.2 Reading on wavelength- Chromium {Cr) at 357.9 nm.
Standard Value of AM|  Reading Ermor of Measuremnent | Emor of Measurement | Uncertainty
(mgn) {mgl) {ma/l) (%) ima/ly
0,100 0,106 0.006 6,00 £ 0015
Cr 0,300 0.308 0.008 267 + 0.019
0,700 (.657 0,043 6.14 = 0.032
3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.
Eterment | Standard Value of AM|  Reading Error of M Ervor of M it | Uncertainty
(magl) {mgAl) {mgfl (06} {mig)
0.04955 0.050 0.000 0.91 & 0004
Cu 029730 0316 0,019 629 + 0,009
0.69370 0696 0.002 0.33 + 0018
Continue 4/5
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Calibration Report Calibration Certificate

Certificate No.: 2203120-001-01
Equipment: Electronic Balance Manufacturar:  METTLER TOLEDD Certificate No.: 2203120-001-01
Hodgly . AROFHIFACT Ramnlationt, D01 g Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Serial o :ﬁ”‘;““" TO Mok INEWAS G2 Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Date of Calibration: 1 e 2022 Page 3ol 3 10760
Calibration Results:  (Continued)
Calibration Range:  0-2005 P
Calibration Adjustment: Intemal Calibration
3. Departure from Nominal Value: Foulpment: Flgcrionic Ml
Manufacturer: METTLER TOLEDO
Hominal Vaks Standard valug #verage Readig Carreation Upestsnty | Coverags Fackr
=B - {93 L g ) [® g ] L Model: AB204-5/FACT
Uniazg 00000 1,000 2.0000 2.000088 200
.01 001000 0100 0.0000 Q000088 200 Serial No.: 1129361010
05 005000 0,045 Q0001 000088 200
0.t 019300 01000 00000 O.0D0EE 200 ID No.: UAE.WAS.002/2552
2 o200 0.2000 20000 0000088 1m
18 050300 a.s000 00000 0000088 1m0 Order No.: 2203120
1 £000m) 8998 00001 0.000088 10
2 200000 15559 o031 0.000089 200 Operation No.: 2203120-001
5 500000 50000 oo | ooowes 200
10 e 2,999 00301 0.00007 200 Date of Receipt: % June 2022
] 15,9999 15,9098 0001 o00005. 100
50 48.99000 459908 0000 000017 200 Date of Calibration:  13une 2022
70 69,5696 £5.5930 0,000 200018 200
b} 1000001 o n.001 o.00017 200 /
8 e i o B0 <ita Calibrated by  mr.Taveesak Seilee Approved by
200 200.00007 156, 3058 0.0003 0.00030 200 Sclentist {MrPheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 7 June 2022 for the Team
) Tha ara fora of 95%
i —— ’“’“"“5' 5 e o e it sy s . Voot e kS s o
o pa— units &f realized at the naticnal standards |aboratory, This carbficate may not be repeasticed other

than in full except with the prier written sgpeaval of the National Food Tnstitute,
FC5-008 Revsion: 01 Date: 20-04-65

F-C5-012 Ravision: 01 Data: 20-04-65

.
B NMSSLARRILLEIEdaaTIIUS m S T
AudUsTsAsUUBTTIS 4SS TNSSLE S %, =
I Ifl 2 = PN

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) claien for Fousirel Ceveloprmers Maporsl Foee insmoes ol L e
CORPORATE SERVICES 3 BQUIPMENT CALIBRATION AND TESTING SERVICES S ok i _sbireeny Seriee Certer CALIBRATION 0051
S PATTANAKARN ROAD SO0 1K, 51 WBE-THTIAITY
TEL. 02717300002 minon mis - =
Calibration Report
Cert, No.: 22TME0
. . . Page.: 1 of 3
Certificate of Calibration Cortficate No.:  2203130-001-01
Equipment: Electronic Balanca Manufactures:  METTLER TOLEDD
Modelr  AR24-5FALT Resolution;  0.0000 g
Serinl No.: 1126361010 I0 Now: LIAE WAS.002/2852
Equipment : BOD Incubator Copecty: 230 g
Date of Calibration: 1 June 2023 Page 2of 3
Manufacturer : Asco i bt 199 = 03 °C  RestrMumdh: A8 = 15 %
Place of Calibration: 108, Ealanca Room, UNITED ANALYST AND ENGINESRING CONSULTANT CO., LTD.
Model ; uc4-1320 Condition of Equipment: Gees Candiun
Serial No. : 13URC4S013201 1. Caibratian Method: INF1 Method W-MA-001  [7-House Method based on UKAS 1ab 14 £ 2019
2. Referance Sandards:
ID No. : UAE WAD.D15/2561 Reference Standard ~ Model SerlalNo.  Callbrated By  Certifieate No,  Due Date
Standz Wekght Class £2 1-500mg EME058554 s M22010205 & Jauary 2023
Submitted by : United Analyst and Enginearing Consultant Co. Ltd Standard Weight Class E2 L5009 EIE0GRIZE TS M2201021% 6 Jarwsry 2021
3 Soi Udomsuk 41, Sukhumyil Road, Instrument Model Serial No,  Calibrated By  Certificate No.  Due Datg
Bangchak, Phrakhanong, Therma-Hgrs Meter PONPE 400 NFLSTH 010/18 Cuskty Rebom GR22-0350 18 Fabnary 2023
Bangkok 10260 1. Thes certification is traceable ta 52 LINCT
Location : Lab Floor 2 % s ot
- This resuit of calbration was found acourate s shown o dats and place of calbeation oy,
Received Order : 17 February 2022 Caliarating frsults;
Calibration Date : 17 February 2022 TuRepestabifity ot ooy
Ambient Temperature : (2610} (o]
Relative Humidity : (50 + 30 ) % e e Ll
100 0.000048
Calibrated by : Kunchit Promprat L 0.0000%2

2. Off-Center Error:
Approved by : % - A mass of S0 g was placed and moved th vanous postien an pan,
Approved Signatory The baiance reading oitained is ghven in the tatis,

{ ) Pomnthippa Tameyakul “‘@ o

(-/} Malee Bulkruea :@’Qj @E{G

) Suwil Imiai o @ @

Issue Date : 22 February 2022 [T ja
The Uncertaintics are for a probability of i 95% I 4 3 4 ¥ B (el Gl eaie

- A t g 11t g sl g 31t g df¢ g i|¢ o) [ g ¢}
Thizswnificme e produced oeber dan i full. exorp wath the prioe writen
Approwil of e Boad ot Curporug Services % : Tyuip 4 Testing Services. | 209099 | 49.0000 | 499996 | 49.0999 | 49,9008 ) #0.99%8 £.0001 ’62’
F-C5-012 Revision: 01 Date: 20-08-65 '

L@NEIT LNAILAY
A 0038099




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPOMATE SERVICES 3 EGUIFMENT CALIBRATION A NI TESTING SERVICES
SHM PATTANAKARN ROAD SOL 18,51 LIANG, SUANLUANG BANCKOK 10250

WAC-TI TR ThE
CALERATION (908

Cert. No.: 22TM503

Certificate of Calibration Page:: 113
Equipment : Incubatar
Manufacturer : Memirmert
Model : IPP 260
Serial No. : VE18.0033
(=}, [-B UAE.MIC.021/2561
Submitted by : United Analyst and Englreering Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbiology Labarstary (302)
Recelved Order : 3 May 2022
Calibration Date : 3 May 2022
Ambient Temperature : (26 +10)°C
Relative Humidity : (6030 )%
Calibrated by : Krisda Malea
Approved by : MJ. .

Approved Signatary
{ /) Pornthippa Tameyakul
[+ ) Malea Butkruea

() Suwit Imjal
Issue Date : 10 May 2022
The Uncertaluties are for a el Babdlity of approximately $59%

the prmr wrtben
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Equipment : Incubatar Cert. No.; 22TM503
Condition As-Recelved :  Used ltem Page.: 2 ol 3
Reference : 2205-00030C-4
Procedure Used :-

[+ ion weare using calibrati CP-OT02 g 1o direct
method with Data Acquisition which with i T Detactar | RTD ).

The temperature scale used was based on ITS-80
Condition of this result of calibration
1. Referance standard Instrument.-

Instrument Model Serial No. Cert. No. Due Date
1) Data Acquisition 349704 MY48023932 21LMe 06 Jul 2022

2. This certificate is valid only to the Hem calibrated on date and place of calibration.
3. This certification is traceabls to the International System of Unit,

Result of Callbration :- () Without Adjustmant
Function of UUC* : Temperature Source
Frash air setting : Not Availabie Environment during calibration
g | Finished
1, F Temp. (°C ) 23 22
REL.Humid, | % ) 53 54
2 ? m‘; AT Supaly { Vol ) 221 220
H Hz2 Ref. Std.
¢ _18 Position : T
/g_;’—_"y_}:&q . / 1 20-16RTD-01
5 2 20-1BRTD-02
w 3 20-16RTD-03
Probe Installation Detalls : Dimension of Chamber : 4 20-16RTD-04
&= 50 om D= 050 m 5 20-16RTD-05
b= 50 em W= 064 m 6 20-16RTD-06
a= E6 @ i 680 m 7 20-16RTD-07
Copacity= 028 m 8 20-18RTD-08
B (raf) | 20-16RTD-02

wenaslamugy

Eguipment ; BOD Inouhator Cert. No.: 22TMB0
Condition As-Received :  Usad liem Page.: Z2of 3
Reference : 2202-044600-1
Procedure Used :-

Calibraticn wera using cal P CP-OT0Z according to direct messurement
mathod with Data Acquisition which with i T Detector { RTD |

The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Madel Serial No, Cert, No. Due Date
1} Data Acquisition 348704 MY44035217 21LM30 23 Dec 2022
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is lraceable to the International System of Unit,

Resuit of Calibration :- () Without Adjusimant
Function of UUC* : Temparature Source
Fresh alr setting : Mot Availabla Environment during
[ TR inni Finished
) 28 28
REL Humid. { % | &5z 75
AC Supply [ Voll | prls) 226
i Ref. Std,
& Position: | "
2 o / 1 1B-10RTD-
b
2 1B-10RTD-02
3 1B-10RTD-03
Probe Installation Details : Dimension of Chamber : 4 18-10RTD-04
o 4 e - a6 m 5 18-10RTD-05
b= 10 om W= 12 m ] 22-10RTD-10
e= W om = 12 m T 18-10RTD-07
Copscty= 089 8 18-10RTD-08
9 (raf.) 18-10RTD-08
ol -
@nEsluAIuAN
a 1096042
Equipmeant : BOD Incubator Cert. No.: 22TM30
Condition As-Received : Used ltem Page.: 3of 3
Reference : 2202-04480C-1
Result of Calibration :- ") Without Adjustmant
Function of UUC* : Temperalure Scurce
Fresh air setting : Nat Avallable
Calibration | UUC* uug* Temp Owverall Coverage
Paint Setting | Reading stability unifarmity Variation Factor
] (ch 1€} (£°C) (e (’cy {£°C} k
20.0 185 184 0.30 0,58 1.0 0.58 2
Calibration Measured Temperature [ *C )
Point Positlon
ey [ 1 T 2 T 3 T &4 [ s | & [ 7 | 8 [ata
200 20154 | 20013 | 20366 | 19039 | 19834 | 19761 | 18817 | 19824 | 1sge

Average” ; The average of 30 values in each position.

Temperature stability : One-half of the greatest { diff af ire at any one sensar,
Temperature uniformity : The maximum difference of measured temperatuses at any sensors and the measured
temperalure al the reference location which are obsarved at the same time or at as close an observation time as
passible to d the P pattam or ganaity within tha chamber under ateady-state condilons.
Qverall Variation : The Di of the i and P throughout ol i
uucT @ Unit Under Galibration

Note | The reported uncertainty of measurement was included stability and exciuded uniformity

The reported uncertainty of measurement was based on a uncertainty iplied by &
factor k, providing & leve! of confidence of approximately 95 %.

-olo-
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Equipment : Water Bath Cert. No.: 22TMSES
Condition As-Received :  Used lem Page.: 2ol 3
Refarence : 2204-0016005-4

Procadure Used :-

Calibration were conducted wsing In-housa calibration procedure CP-OTO4 scoording to diract
measiremant melhod with Data Acquisition which connactad with Industrial Platinum Resistancs
Thermameter { IPRT §.

The temperature scale used was based on ITS-80.

Condition of this result of calibration
1. Raferance standard instrumant:-

Instrument Model Serial No, Cert. No. Due Date
1) Data Acquisition F49T0A WMY44067817 21LM10 20 Jul 2022

2. This certificate is valid anly 1o the item callbrated on date and place of cafibration.
3. This certification is traceable to the International System of Unit

Result of Calibration - {* ) Without Adjustment
Function of UUC* © Temperature Source
Environmental AC Voltage Supply
(*C) { %ALH. ) { Vot )
Beginning of Calibration 28 62 220
Finished of Calil 26 65 220
i Ref. Std.
Position : 10 Ne.:
1 TORC143
| 2 - 2 TORGC144
W At / 3 70RC145
4 TORC148
Siref) TORC 147
Front

wnmslumtiny

Equipment ; Watar Bath Cert. No.: 22TM565
Condition As-Received : Used Item Page.: 3 of 3
Reference : 2204-00160C-4
Result of Calibration - | * ) Without Adjustmant
Function of UUC* : Temperalure Source
Calibration uue* uucH Average® Standard Reading ( 'C )
point Setting Reading Position
(c) Le) 1f2) 1 [ 2 T 3 T a4 T sqen)
44.5 445 44.5 44,424 | 44408 | 44478 | 44470 | 44581
Callbration |\, irormity | Stability Uneertainty Covicge
point Factor
("c) (*c) (£°C) (£°C) M
445 022 0.038 0.15 2

Average® : The average of 30 values in aach position,

Unifarmity : The af at any sensors and the measured tamparature
al the reference location which are observed at the same fime or at as close an obssrvation time as possibie
o the b pattern or geneiy within the chamber under steady-state condibions.
Stability : One-half of the grestest i i af d at-any one probe;

UUC* : Unit Under Calibration
Note : The reporied uncerainly of measurement was included stability and excluded unifarmity.

Tha reparied uncerlzinty of measurement was based on a standard urcerlainty mullipled by a
ge faclor k, praviding a laval of ¢ of i a5 %,

-alo-

tenmslamui

Equipment : Incubatar Cert. No.: 22TM503

Condition As-Recelved : Used item Page.: 3of 3

Reference : 2205-00030C-4

Result of Calibration :- (") Withaut Adjustmant

Function of UUC™ : Temperature Source

Fresh air setting : HNat Available

Calibration | UUC* uuc Temp Temp Overall Coverage
Point Setting | Reading stability uniformity Variation Factor
ey (e (<) (£°G) ("ch (ch (£ k
22.0 220 220 0.051 0.085 0,18 0.30 2
44.0 44.0 440 310 0.83 1.2 0,32 2

Calibration ("c)
Point Position
{°C) 1 2 3 4 5 [ 7 ] 9 (ref.)
2.0 22,238 22,200 22,139 22207 22,184 22178 22136 22.168 22161
44.0 A4 604 44670 44.240 44,315 43,874 44,448 43,584 44 208 44,306

Average” : The average of 30 values in each position

Temperature stability : Cne-half of the greatest { diffi of at any ona sensor.
T 1 The i of at any sensors and the measured
temperature al the referance location which are obsarved at the same time or at as close an observatlon time as
possible o ine the P pattern or within the chamber under steady-state conditions,
Overall Variation : The Differance of the i and mini d F hroug observation,
UUC* : Unit Under Calibration

Nate The reported uncertainty of measurement was included stability and excluded uniformity |

iy e i

Tha reported uncerainty of measurement was based on a
factor k. providing a level of confidence of approximately 95 %.
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Cert. No.: 22TMS6S

Page.: 1of3
Certificate of Calibration ’
Equipment : Water Bath
Manufacturer Memmert
Model : WHE 14
Serial No. : L414.1407
1D No. : UAE. MIC.D0B/2558
Submitted by : Unitad Analyst and Engineering Consultant Cao, Ltd

3 Soo Udomnsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10280

Location : Microbiology Laboratory
Received Order : T April 2022

Calibration Date ! T April 2022

Amblent Temperature : {26+10)C

Relative Humidity : (50+30)%

Calibrated by : Prawit Sodavitchit

Approved by | Wju. .

Approved Signatory

{ ) Pomihippa Tameyakul
{4} Males Butkruea
{ ) Suwit Imjai

Issuo Date : 18 April 2022

The U inties are for & confidence probability of approximately 95%




Equipment : Waler Bath Cert. No.: 22TM564
Condition As-Recelved : Used ltem Page.: 3of 3
Reference : 2204-D0160C-5
Result of Calibrati {*) Without Adjustment
Function of UUC™: Temperature Source
Calibration uuc* uuct g {°%C)
point Setting Readi Position
(e [ (e 1 [ 2 ] =& [ 4 [ sirefy
4.5 445 44.5 44488 | 44530 | 44542 | 44635 | 44591
CaltratGh Uniformity | Stability Uncertainty Govigs
point Factor
e ') [2°C) (£°C} k
4.5 016 0.068 0.15 2

Average® : The average of 30 values In each position,
i ity : The i i of d at any sensors and the measured temperature

at the referanca location which are observed at the same fime or at &3 close an observation time as possible

o determing the tamperalure pattern or homogenieity within the chamber under steady-state conditions,

Stability : One-half of the greatest dliff of d at any one probe:

UuC* : Unit Under Calibration

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

The reporied uncerlainly of measurement was based on a standard uncertainly mullipied by a
coverage factor k, providing a level of confidence of approximately 85 %.
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Calloraon Cartficsta 1D
Eosirvsbpiriede A METTLER TOLEDO
Meattler-Toledo (Thaland) Lis.
84514 - B4815 Lasalle R, Bangna Tl Sub-Disirct
Bangna Distict, Bangkok 10260
663773 0387
WT-TH.ServiesSuppart@mL.com WEC-TEITI 17925
CALIBRATION S0
Accuracy Calibration Certificate
Customear
Campany: Linted Anatyst and Enginasning Consuant Ca., Lid,
Acdross: 8o Uorn Sk 41, Sukhurmvt B Bang Chak
cay: Fhra Khanoeg Corttact: S Chaknck
o 1 Postat 10280
State { Province: Bangieok
o 3
= I
Weighing Device
Manutectuner Mattier Tolade Insrumant Type: ‘Waighing Instrumerr
Model: MSBI35 Aosat Minbac UAE MIC 10812553
B 8007018311 Tarminal Mosel: ity
Buliding: A Tarminal Serial No.: Hif
Figar: 2 Tarminal Assat Mo.: Ll
P Balane Raam (206}

M, Capacihy

Procedure
Cafbration Guidafina: EURAMET cg-t8 v 4.0 1120150
METTLER TOLEDO Wark instruction; CRWIO2RE
This cabbration canfcal . for As Fourd caltirabon. Mo As Left calbraton was perfarmed decause tha desice

wits nal mecitied aftar As Foeund eslibration. Tharstens, sull lor A Lell coraspond 1o A Faund

The senstrity/span af the weighing instrument wis adjustid befara caliiratan with & Diln wisgn

In accordance with EURAMET eg-18 [11/2015]. the test loads weie selecled 1o reflect the specific use of tha weighing device ar 1o
angammodane spacilc calieranon condiions

Hurmickty
As Found Start 2258°C Emg 23.0°C St 45.5 % End 583 %
As Found O7-Ap 22 Cadibrator _'- el
#a Lo Catbration Dats: N LT
Iasse Date: UB-Ap-2022
Appraved Signatory:

B Kaszakom Tassanachaisakul
O Sanb ditniyam
O Surachnt Sukkass

Scftwem U | TL0768 SMETILER Tougnn Page 1 of 5
Raport vwmor 2,567 Tha:

i SEIIIIIIIINII (eneslumaugu

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

MEC-TIELTIEY
CALIBRATIIN 008

Cart. No.: 22TMS564

Certificate of Calibration e e
Equipment : \Watar Bath
Manufacturer : Mammert
Model : WNE 14
Serial No. : L414.1430
ID No. : UAE.MIC.007/2558
Submitted by : United Analyst and Engineenng Consultant Co.,Ltd

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

Location : Microbiology Laboratory
Received Order : T April 2022

Calibration Date : T April 2022

Amblent Temperature © {268x10)C

Relative Humidity : (B0+30)%

Calibrated by : Prawat Sadavitchit

Approved by | mﬂu, .

Approved Signatory

) Pomthippa Tamayakul
(¥ ) Malee Butkruea
{ ) Suwit Imjal

Issue Date : 18 Apnl 2022

The Uncertainthes are for a it

wnmslumug

Equipment : Water Bath Cert. No.: 22TM584
Condition As-Received :  Used llam Page.: 2 of 3
Reference : 2204-00160C-5
Procedure Used :-

G Wers using in-house calibration | CP-OT04 according to direct
measurement method with Data A which with ial Platinum

Thermometer { IPRT }.

Tha femperature scale used was based on ITS-80
Condition of this result of calibration
1, Reference standard instrument-

Instrument Model Serial No. Cert. No. Due Date
1 } Data Acquisition 348708 MY44067817 291LM10 20 Jut 2022

2. This cerificata is valid only to the ftem calibrated on date and place of calibration.
3. This cerlification is traceable ta the International System of Unit.
Result of Calibration :- (") Without Adjustment

Funetion of ULC" : Temparature Sourca
AC Voltage Supply
{°C} { %RH. ) { Volt }
Beginning of Cal 26 60 220
Finished of Calibration 26 B2 220
Ref. Std,
[ Position : 10 No.:
T 1 TORC143
rd 2 TORC144
4 | TORC145
3 ' 4 TORC146
iraf.) TORC147

Front

enaslamui



ool METTLER TOLEDO

THZO5E-098-040722-ACC-TH

ervic

P METTLER TOLEDO 5

THIOSE-0 40722 ACC-TH
Test i
Measurement Results
All weights used for matroiogical iesting are raceatie t raticnal or iMpmaticnal standants. The weights wiesns caibatad s caniliad by
an ad nalibrwtion labarasary, bility
Weight Set 1: OIML 1
Test Load: 200 g
[T WESES Dale af besue © paFound
* 45 Lot
Canificate Humber: CCM1AT-1-E Caltratian Sus Date 1 200001 hiA faket 1Tkt P
£
Weight Set 2 OIML E2 2 200001 g NiA i
3 200.001 Nk
Vissght St o, W50 Dt of 1ssuss 23Fan-2022 "
a4 i
Cartficate Nuitibar CIOBSBTES! Cabbration Dus Date Tt 2023 = o i
Thesna Hyprometar 8 NiA " 1d ’
Equipmant b, 1161 Diale of |ssum; -tun-2021 ? 200.001 g Hia,
= 200001 g i
Cartdficaie Numbar; 2H1220 Catbrason Due Date: O1-Jun-2027 -
h 200000 g Wi
Remarks 10 200,001 g Nity
FACT agusiment functianaity aclivatad
s 0000 g Nik

Equipment sondition: Good
Flint calbration SOCOrsng 1o CuBlmers pracedure

Calibration dale nol decide by calibrabon Isbarstary
End of Accredited Sactian >
The I In Ihe graph represents Me madabity of the rangsi wall b which thie
The infeimatan below and any Sllechments ta this calibrabion cerdcante ane nat part of the aconediiod calioration. inst wag performed
Tha musiks of s gragh sew bassad spn S utaciie vl o the S0
rien

ubin

1 200,001 g A - -
3 200,001 g A
1 200.002 g WA .
4 200,002 g s ?
5 06,000 g i 0d “Ad
Mo Do g Hh e

The “o" i i gragn represerts (e resdabiify of the rangeniernal in which
Tha test was parfomad,

@ METTLER TOLEDG Pagesol§

Softwers Vewon | 240268 CWETILER TOLEDG Page 2ol 5

s mar i i ot s g

P (OAETINAIUAN i) LTI eems lumugu

ME"LER TO'.EDO Service Callbration Gertifizats 1D

TH2RSB-196-040722-ACC-TH

Measurament Uncertainty of the Waighing | in Use of

Stated is lhe expanded uncerainty with ke2 in use. The Tormula shall b used far ha sstimatan of (e uncanainty undes consigaration of

1 urit af essure of e e,

the errors af indicatian. The value R represants ha rel load indisation

Temperature cosflicient for ihe svaluatian of ihe mess rement urcanainty in use 20107k
2
Tampermure rnge an site for the evaluatian of the measurement uncarainty in use Ik 3 1400 g 12mg 3
1 o ity 4 50,000 12mg 2
5 100,000 g 13mg ¥
6 160,000 g 15mg 2
t| omog B30 g Uy 12 meg + 0.0186 mghy - A 3 00,0009 400,001 g by *
B 300,001 g 400,001 g 20mg 2
s i = i ™ al 5% af
Ta aptimzn the stabilty of tha esites af poirts with & b |oad af 5% of e = Froper g FFh %
measLremen| range af laiger Bre aken 1or e cakculation of (ha linesr aguation. g g d
w0 A00.00t g 500,002 g 29mg 2
Absalute and Relatve Measurement Uncestairty in Use for Varous Nt indications (Examgles) " 00,001 g H00.001 g o400 g 34 mg 2
0.0ag 1.9% N ) F
0.620g 12mg 0.30% ik hra, ! hs Fourd
a200g 1.3 mg 0.021% Hid i
620005 24 mg 0.00368% N )
.
E20000 g 13mg 00021% Nif i = Aol
£
S A =0 T =l s, prcssndl gty of the graphics
aniy noressng measremen! pants
H -l o il pisimspiuitont i dikeg
¥ ; H close 0 28 are ret displayed,
5 H ]
H 3
1 3
g H
i £
5 Cathraton Pants |
Fimiesing [u]
Tk Tha uncestainty s s tha exgantan uncanainty ut caliration coisred by mullipiirg ihe standard combined unceraingy by e
k— which can be larger | 0 ELAAMET cg-10. The value of the measurand lies within the assignes mnge
of vishies wih & protabilily of sgproximately 85%
The user iu respensinle Sor maintmning envirarmenta)l condiions and Ne SEIRgs of the weighing Insiumans whee IF was calibaterd
SUETILER TOLED Page 5 of §

Sxctmdre e 1550285 B NETTIERT ] Pags 3ol 5

Thia s e criginal dacimant and mumy rof ba paraly eprociced wirae e

R K e lﬂﬂﬁ‘l‘ﬂﬂﬂ?ﬂﬂﬂ bt R = st ti 'l:anm'flumuqu




Equipment : Autodlave Cert. No,: 21TM425
Condition As-Received : Usad Itam Page.: 3of 3
Reference : 2102-07510C-1
Result of Callbration :-  ( * ] Withoul Adjustment
Operating p Sat : Te = 116 °C
Sty period = 15 minute
uuer uuc* Average” _. | Pressure | = Coverage
Setting | Reading | Position | Standard Reading | Reading : Factor
t'c) el (¢} (£°C)) (MPa) (£°C) LS
1 7.0
116 116 2 117111 023 0.08 0.2 2
3 117,212
0 g Set: T = {22 C
Sterllization period = bj-3 minute
uuc* uuct Average® Pressure Coverage
Setting | Reading | Pesition | Standard Reading | S | Reading [“"**™™ | “Factor
L'c) (cy (ey (£°C)| (MPa) (£°C) k
1 122.817
122 122 2 122.914 015 012 1.0 2
A 122.978

Average* : The average of 30 values in each pasifion,
Stabllity : Cne-hall of the greatast i
UUC* : Unit Under Galibration

Mate : The reported uncertainty of measurement was included stability and excluded unifarmity

of d femp & al any one proba.

The reparted uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k. providing a level of ! of approxi 85 %.
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HNOLOG
CORPIEA

{ PROMOTION ASSOCIATION (TH!
HVICES 3 EQUIPMENT CALIERATION AND T3
3 ATTANA KARN ROAL 50T 18, SUANLLIANG, &

ANLUANG HANGRDK 11250
FEL G271 70MK27 FAX. 52710

Cert. No.: 21TM425

. . . Page.: 10f3
Certificate of Calibration
Equipment : Autoclave
Manufacturer : ALP
Model : CL-40L
Serial No. ; Bl2EE4
ID No. : UAE MIC. 014/2550
Submitted by : United Analyst and Engineering Consultant Co., Ltd,
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,
Bangkok 10260
Location : Air Analysis Unit
Received Order : 22 February 2021
Calibration Date ; 23 February 2021
Ambient Temperature ; {268+10)C
Relative Humidity : (50 +30)%
Callbrated by : Man Pattanapongpalboon
Approved by : Wﬂl !
Approved Signatary
{ f} Pormthippa Tameyakul
() Malee Bulkruea
{ ) Suwit Imjai
Issue Date : 3 March 2021
The L inties are for o | probability of upproxi ly 95%
anasluaunu
A DD25135
Equipment = Auloclave Cert. No.: 21TM425
Condition As-Received : Used item Page.: 2 of 3
Reference : 2102-07510C-1
Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO3 according fo direct
meaasurament method with Data A ition which nected with Th iple Type T
The temperature scale used was basad on ITS-80,
Condition of this result of cali n
1. Reference standard instrumeant:-
Instrumen! Serial No. Cert, No. Traceable Due Date
1} Data Acquisition MY48023932 20LMS MIST, NIMT 20 Apr 2021

2. This certification is fraceable to the Si unit.
3, This certificate is valid only ta the item calibrated on date and place of calibration.
4. This result of catib covars Y & for tha of goads and material which
could be infectad with crganisms categorized as Hazard Group 1, 2 and 3%
(=2 ization of pathog ing to hezard and categories of containment, second edition, 1990 )
It does not cover autoclaves for use with material infect with organisms in Hazard Group 4, for which
i and ilization of infacted d Is d to be ial

This result of calibration does not apply to sierfizers or disinfectors used for medical, dental, pharmaceutical
ar veterinary purposes which are directry concemed with patiant care, or those used for fabrics subjected o
sterilization which are required to be dry at the end of cycle.

Remark : NIST : National Institule of Standards and Technology, The United State of Amarica.

NIMT : Natienal |nstitute of Metrology Thailand.

Result of Calibration ;- ( * ) Without Adjustment
Function of ULUIC* ; Temperature Source

("C) | {%RH J| (Vo)
Baginning of Calibration 28 6% 222
3 Finished of Callbration 26 63 223
1
2 Paosition Description +i Raf. Sid.
1= |Center of chamber 18-16TC-08
2= |Temperature sensor 18-16TC-08
3= |Exhaust port 18-16TC-10

o Wl .
anaslumunu
a 1043935

WAC-THETIBITIZS
ETH] CALMIRATION BOTE



Cert.No.: 21CH1015
Page.: 20f3
Condition of this calibration result

1. Reference Standard Instrument  : -

Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 43160066 130RC092 21E1223/1 27 Apr 2022
2) Ref. Slandard Thermometer 2188080 130RCO044 2011389 19 Nov 2021

This certification is traceable to the Internaticnal System of Unit maintained at:-
- Traceable to National Institule of Metrology (Thailand), NIMT
2. Certified Reference Materials : The measurement results are traceable to Sl through CPA chem Ltd.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 725926 13 Jan 2023
pH 6.985 CPA chem 725927 12 Jan 2022
pH 10.015 CPA chem 781018 02 Aug 2022

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

Calibration Results

Functio: V Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
¢ Input (smV) K
pH my mv pH
pH Meter 4.00 177.48 177 4.01 0.58 2,00
S/N.: JC03349 7.00 0.00 0 7.00 0.58 2.00
7.00 0.00 [+ 7.00 058 200
10.00 -177.48 -177 10.01 0.58 2.00

Sy .

tonaslaipaun:

Cert.No.: 21CH1015
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Reading ding pH measurement factor
(mv) (%) k
pH Electrode 4.008 4.01 146 0.0079 2.00
S/N.:20072981A805377 6.985 7.00 -4 0.011 2.00
6.985 7.00 -5 0.0093 2.00
10.015 10.01 -161 0.013 2.07
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : -
- Serial No. : 200728SI1AB05377
Dimension of probe;
- Length : 115 mm.
- Diameter : 12 mm.
- Immersion Depth : 100 mm.
Calibration Standard uuct Error Uncertainty of | Coverage
Paint Temperature Reading measurement factor
(°c} (°c) (°c) {°c) (t°Cc) k
25.0 25.002 251 0.098 0.20 2.00
30.0 30.005 301 0.095 020 2.00
35.0 35.002 35.0 -0.002 0.20 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Jlac=NRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND T SERVIC T
534/ PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 2
TEL. 0-2717-3000-27  FAX. 0-2719-9484

NSC.TISITIS17025
GALIBRATION 0003

Cert.No.: 21CH1015
Page.: 103

Certificate of Calibration

Equipment : pH Meter

Manufacturer : EcoSense

Model : pH100A

Serial No. : JC03349

ID No. : UAE .EFM.0685/2562(ENV.pH.05/62)

Condition As-Received: Used Item

Received Date : 04 August 2021

Calibration Date : 17 August 2021

Reference : 2108-0109WSC-3

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

Bangchak, Phrakhanong, Bangkok 10260

(25 + 2.5) °C

(50 £ 15) %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference malerial (CRM)

- CP-CHB8 by comparison with standard thermometer

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by : Warakorn Lerngagtrakul

Approved by :

Approved Signatory
(-/) Malee Butkruea

( ) Saithip Meangmai

{ ) Warakorn Lerngagtrakul

Issue Date : 23 August 2021

The Uncertainties are for a confidence probability of approximately 95%

cate may ot be seproduced ather than in ful, except with the pries wiitten

Corporate Servic

3 Equipment Calibration and Testing Services
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CORPORATE SER'

AU PATTANAIARN ROAD 501 |

Tl ALIBRATION AT
L ANLL ARG, SUANLLANG BARGROR 251
TEL -T17-300-7 FbX, 027105488

MEC TS TS T
EALIRATION oS

Cert. No.: 21TM724
Page.: 1of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by -

Location :

Received Order :
Calibrated Date
Ambient Temperature -
Relative Humidity

AC Line Voltage

Calibrated by :

Approved by
{ ;) Pornthippa Tameyakul
(¢ ) Malee Butkrusa

() Suwil Imjal

Issue Date :

DO Meter wilh Sensor

Horiba

LAQUA-DDZ21D

HESMDO13

UAE.EFM 01672563 (EFM.D0.05/63)

United Analyst and Engineering Cansultant Co. Lic
3 Soi Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanang,

Bangkek 10260

TPA Chemistry Calibration Laboratary

19 April 2021
21 April 2021
(26 10)°C
(B0 +£30)%
(20t22)V

Kunchit Promprat

Yalye -

Apmed_Signatary

27 April 2021

A 0027461

Equipment : DO Meter with Sensor Cert. No.: 21TM724
Condition As-Received :  Used Item Page.: 2 of 2
Reference 2104-0382WSC-8
Procedure Used :-
Calibration ware conducted using in-h dure CP-OT1 q o ison with
Platinum il a Tl { IPRT ) inic Temperature Bath,
The lemperature scale used was based on ITS-90,
Condition of this result of calibration
1. Reference standard instrument:-
Instrument odel Serial No. Cert. No. Due Date
1) Digital Thermometer 150284 AS2BAT 2011246 14 Qct 2021
2. This certificale is valid only to the item calibrated on date and place of calibration.
3. This certification is fraceable 1o the International System of Unit maintained at-
- National Institute of Matrology Thailand (NIMT)
Result of Calibration :- (* ) Without Adjustmant
Funection : Temparatura measuremeant.
This was with ire sensor, 5N 8KBGO0GT
Cali I i d uuce Coverage
Point | Depth | Temperature | Resging | o | UReemER | o
e (mm } {e) () (c) {25) k
25.0 &0 24.898 250 0.002 016 2.00
30.0 B0 30.001 30.0 -0.001 0.18 2.00
380 &0 35.004 354 -0.004 .18 200

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncerlainty mulliplied by a

ge factor k, p ing a level of of

po 25 %,

-olo-
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- TECHNOLOGY PROMOTION ASSOCIATION (THAILAND=JAPAN)

53 PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG BANGKOK 10250

£y
{ f@\ P CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

TEL. 0-2717-3000 FAX, 0-2719-0454

Cert.No.: 21TWa0
Page.: 1of2

Certificate of Testing

Equipment : D0 Meter

Manufacturer : Horiba

Model : LAQUA-DOZ10

Serial No. : HE2MDO13

ID No. : UAE EFM.016/2563 (EFM.DO.05/E3)

Received Date : 19 Aprif 2021

Test Date : 21 April 2021

Reference : 2104-0382WSC-7

Submitted by United Analyst and Engineering Consultant Co.,Lid.
3 Sai Udomsuk 41, Sukhumvii Road, Bangchak,
Phrakhanong, Bangkok 10280

Lat y Cond Temy (25+56)"C
Humidity (50 + 20} %

Test Procedure : In - house method : CP-CHY
by Cx C Ti i wilh Azida Mathod

Tested by :

Approved by

{ ) Malee Butkruea
(| Saithip Meangmai
{ ) Warakom Lerngagtrakul

Issue Date ;

Watalak Sirithean

Wovrakem.
Approved Signatory

26 April 2021

tenaslumuny

1 0259256

Cert.No.; 21TWa0
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %

Dissolved Oxygen Probe No.: BKEG008T
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L} (maiL) {maiL)
8.00 7.88 0.0055

This repert was cestlfied cnly for the Insirument we tesied. It is allowable to use for study
the system efficiency, The environmental impact control and present to organization It may concarned
Intend to use lor advertising and referral purpose is prohibited. This report may nol be repreduced
other in full without written approval of the laboratory
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Cert.No.: 21CH1021

Page.: 3 0of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : PRO30 CON-T
- Serial No. 18L100008
Dimension of prabe;
- Length : 8 mm.
- Diameter 2 mm.
- Immersion Depth : S0 mm.

Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(°c) (°c) (’c) ("c) (£°c) 3
25.0 25.006 249 -0.106 0.20 2.00
30.0 30.004 29.9 0104 0.20 2.00
35.0 35.003 34.8 -0.203 0.20 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of cenfidence of approximately 95 %.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
PATTANAKARN ROAD SOI 1€

TEL. 0-

ANLUANG, SUANLUANG BANG] 1250 ] 4
UANLUANG, SUANLUANG BANGKOK 10250 e A

300027 FAX. 027199484 CALIBRATION 0008

Cert.No.: 21CH1021

Page.: 1 0of 3
Certificate of Calibration
Equipment : Conductivity Meter
Manufacturer : Ys|
Model : Pro 30
Serial No, : 18K100974
ID No. : UAE.EFM.070/2562(ENV.SCT.08/61)
Condition As-Received: Used ilem
Received Date : 04 August 2021
Calibration Date : 17 August 2021
Reference : 2108-0108WSC-4
Submitted by : United Analyst and Engineering Consullant Co.,Ltd.

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

Ambient Temperature : (25 + 2.5) ‘e
Relative Humidity : (50 + 15) %
Calibration Procedure: In -house method

- CP-CHB by direct measurement
with certified reference material (CRM)
- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : tmallﬂ- :

4 Approved Signatory
(/) Malee Butkruea

() Saithip Meangmai

{ ) Warakarn Lerngagtrakul

Issue Date : 23 August 2021

The Uncertainties are for a confidence probability of approximately 95%

This e may not be r

od orher than in full, except with the prior written

Approval o

e head of Corpors

rvices 3 Equipment. Calibration and Testina Services

tanm'.i‘himmggs

i)
Cert.No.: 21CH1021
Page.: 2 of 3
n of this result of calibration
1. Reference Standard Instrument :-
Instrument S No. ID No. Certificate No. Due date
1) Thermometer 1963878  130RCO8S 2011119 15 Sep 2021
2) Ref. Std.Thermometer 2188080  130RCO044 2011389 19 Nov 2021

This certification is traceable to the Internaticnal System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 uSicm CPA Chem 754036 28 Jun 2022
12.8806 mS/cm CPA Chem 725924 12 Jan 2022

- Contral Conductivity calibration sclution temperature by Water bath {25+0.1) 0C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration resuits

Function : Conductivity Measurement

(*) After Adjustment at 1413.0 pSicm
Conductivity Electrode Serial No.: 18L100008

Standard Before Adjustment After Adjustment Uncertainty Coverage
Ci ivity luti uuc* ing UUC* Reading of Measurement factor
(%) k
1413.0 puS/cm 1183 uS/icm 1413 pSicm 9.0 uS/icm 2,00
12.8806 mS/cm 10.79 mS/cm 12.77 mSicm 0.082 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

Ve
tonanslupaues;
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NAC

JMRANATEE ASSOUIATES COL LT

Accredited calibration laboratary
BOEC TR2S:2017
NSE-TISHTIS 17025

Irartim ddancuee i 00 CALIBRATION 0367

Flow memsueniname kboratory

Calthration spruces department

Aot +RUEIT048Y

it sl eaion @ anatas com
WL Wk At

CERTIFICATE OF CALIBRATION

Cenlficaty Mo { L0365

MEASUREMENT ITEM + Top Laad Orifice

MANUFACTURER + Tisch Environmental, inc.

SRODELTYRE i TE-5005A

SERIAL NUMEER 13383

0 NUMBER T UAETFM 06373560

CONDITION AS-HECEIVED + Used item

CUSTOMER + Unitesd Aralyst and Enginering Cansutant €o.,Lid.
81 504 Udomauk 41, Sukhumit Rond, Bangeied, Phrskhanang,
Rangiok 10360

RECEIVED DATE + 16 Jue 2003

MEASUREMENT DATE L2054 2002

IS5LIE DATE 26 ul 2022

ENVIRONMENTAL CONDITIONS:

e M yare as Talkw

Termperslise (ZID4A0

Fafatiee Humidity 158504150 RN

Atmosphenc Fressure 1016+ 10 hPa

CALBRATION CONDITION:

Pracomditioning

34 urs A ambient conditigns.
“The A

TRBULATION OF RESULTS!
The tabie on et page ghe the mepsored vihies.

" [ ] ]
4 | NAC

JURATATE ASAOCTA

M. Seirawi Thachalad
122 Ml Artragarn Lertamahal

|

Appeved algnotary -

Page 101 1 Pages

Calibration procedune

The Deifice pus fiow devke wins caibroden gt
Senriclarad Rotany Oiiplacemend Meter (oot
i) pAniie] GE5/ACWI-TR, The W-CL-004
Wi Gl 34 @ coffbrotion guidelng,

Traceaiiity:

Thie cevtificate provides @ traceability of The
measurement 1o recogniied the ratiara!
sty dund b recrrdion of 1he katerstional
st pf it (5] teough the V5L (Matans
Metrodogy Matihite of Netherfods) wa Cerrificore
sl GERIERTT

Uincertirrty of Measurement;
The reparted uncertakly of memsurement i bassd
o the stondirr iecertminty maltiphed by o
cavernge factar k=1, Which far o ol

Netrib BN Comespond U O CoveTige proboddiny

e daees cheterminedl in accorclance with the GLAT
Epuliitian af mpasurement

ot - Guide oy the pmession af aitertanly i
measurement’

28.8°Cand 551 %8H,

Yk

WAr. Pasings Baoachiarmen
Callbratian Departrmuct Manage:

THIS CERTIFICATE REFOAT MAY NOT BE AEPRODUCED EXCEPT IN FULL UNLESS PERMISSION mﬁmmmﬁ

IN WRITING FROR THE LABORATORY

NAC

HEANATEE ASSOCIATES CO, LTI
Cordimiation of Certifcate of Calllration Nurmber CL-003-65

MEEASUREMENT RESULTS|

Page 2 of 1 Pages

The Orffice gay flow device win colibrated by diroct comparison methad with the Stendard Netary Desplicament Meter {Roots Metor), The Humid air was used as s
endiuen o Al systen. The staiidaed condiiens ste 25T (195 5 K] sed 760 meiy for standar temperature and stondard prisie reapectively.

Table 1: The results of  Standard olmration data

Flow bt Proviurs | Tamparature | Tempersture | A meter | &p_Orfice Standard Flow (4]
e : [Pa] imaj [T} v
' mmbg k] 5 mimHi Ik m'fmin
1 68T 734385 24,640 FrETa 5,399 1699 | 1299 DEA3
1 1000 154138 2,850 24350 (TR 444 140 0515
k] L1118 5435 28,730 28,210 41926 A5H2 ' 2133 1051
4 Liks Lo bivd 2a.aiy 4160 LM 5150 Lgad 1118
5 1416 saaTs 24.a80 2410 0117 7529 i 7 1358
Singe mf: 208004
Intercent {11: 01838
Carreution cosfficient (+] DLS90AE
Uncertaingy {4=2) 0ol mfmis
Table 2: The results of {) actuil calisrithon data
| Fiaw tate Pressrw | Temperatuw | Temperature | Apmetes | A Orifice Stamdand Flow {{h]
L iPa) [maf [Tm] ¥
' fmin mmHg. e B mmHg InHy0 m i
1 naT 754,365 4640 F=LT =539 1699 o 0647
2 1000 754336 2850 24350 sL172 1dsa 0919
3 1118 154,333 24730 Pl ALSL 4582 1458
4 1169 a2 24540 M0 30045 5150 1133
s 1415 154.47% 18400 M0 T TEM 1381
Siape [m| 128277
Infercepd () Q01223
Correlntion eneflicent (r): 0.09382
Uncrtainty (i = 23 8012 mimin

**5End of Certificate of Callbration***

3
NAC

2 AVOCIATES (01, (113

Lana'n'l;imuqu

Lana'rs‘lﬁmuqu

TECHNOLOGY MPROMOTION ASSOCIATION (THAILAND-FAPAN)
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES
S48 PATTANAKARN ROAD SDI 1R SUANLUANG, SUANLUANG, BANGEOK 10250
TEL 0-I7T17-3000-24 FAX. 027190454

Certificate of Calibration

Certificate No. : 22PE01
Page: 1of 2

This certificate may not be reproduced ofter than in full,
encepl with the prior weitien approvad of the head of
Cerporale Services 3: Equipment Calibration and Testing Sarvices.

United Analyst and Engineering Consulant Co, Ltd.

8150l Udomauk 41, Sukhumit Road, Bangchak,
Phrakhanong, Banghkok 10260

Equipment : U Tube Manomater
Manufacturer: Crryar
Model 1221-36-WiM
Serial No.: -
1D Now: UAE EFM 1TEI2561
Condition As-Recsived: Usod llam
Received Date: 03 March 2022
Calitsration Date: 12 March 2022
Reference: 2203-013TWEC Submitted by:
Amblant Temperature: | 23 % 2 °C
Relative Humidity: (50 %15 )%
Atmospheric Pressure: 1010 mbar
dure used;  The callb was ted by direct
Standard ing ta irhouse call P

method egainst Pressure Measuring Instrumants

Gauges, Edilion 042014 " as & guidelines,
LCondition of this rasult of ealibration
1.Rafarancs standards instuments !

1) Prassure Calbrator PCA0BP

dure CP-P04, using " DKDO-R &1 © Calibrslion of Préssure

Serial No. Cerificate No, Due Data
1188 MPO110-21 08 Aug 2022

2.This result of calibration was made on requesied at the: paint specified by cuslomer.

38cale and conversion factor 5 1 kPa = 4. 0146255 InHa0)
4 This inslrumenl was used clean A 85 pressure medis

5.This Ingtrument was calbrated by applied preaswa to high-port (+) side and low-part {-) side open fo atmospharc pressure,

&.This instrumant was instalied in vertical orientation and top of the pressure porl was used as e reference level.
7 The carificale is valid only to the ilem calibrated ¢n date and place of calibration.

B.This Cenlification i raceable 10 the Systerm of Unit

At

-Mational Institule of Metrology Thailand (NIMT)

Calibratad by | Suwil Aussimes

Signatory |

Abtnpel P

Issue Date : 14 March 2022

[ | Phalingn Prabpaipal
[ 1 Sura Suwannasri
I/rmpul Panursch

wnanslupun
B 0282414



Cert.No.: 22Fa01

Page: 20f2
e Range : 0 inH.O to 36 inH,0
Eunction;- Pressure Measurement Scale Interval ; 0.1 inH,0f The Fifth Estimate )
Increasing Pressura
High-oort side  Low-por side AP Error
{inH:0) {inHz0} (inHz Q) {inHa0} {inHy3)
0:00 000 0.00 o.oo 000
2,00 0.88 -0.84 182 -0.08
4.00 200 -1.08 3908 -0.02
6,00 oo -208 5.08 002
800 4.00 -108 788 -0.02
0,00 .00 -4.88 6.88 -0.02
12.00 80z -5.96 11.88 -0.02
14,00 v.02 -6.96 13.98 002
16.00 6.04 708 16.02 .oz
18.00 S04 -2.08 18.02 ooz
20,00 10.04 f88 2002 o.02
22.00 11.08 -10 98 2204 0.04
24.00 12.08 -12.00 24,08 0.08
26.00 13.06 -13.00 2608 0.08
23.00 14.08 -14.02 2810 010
30,00 15.08 -15.02 3010 010
3200 16,08 -16.04 3212 01z
3400 17 -17.04 3414 0.14
3580 17.00 1766 3578 -0.04
The uncertamly of measurement was £ 0,11 inH,0
SUUG = Unil Under Callbration
* AP = High-por side - Low-port side
The reported uncertainly of measuremant was bazed on a standard uncerainly mulliplied
by a coverage factor k=2, iding a level of of app y 95 %.
-olo-
o £
wenenslupiun
a 1099525
CertWo.: 22R2728
Page: 20f 2
Basuliof Without Range: 950 hPe to 1030 hFa

Euncibon:- Absolute Prassyre
Incroasing Pressura

Appiied Pressure (hifg] 95627 | 96746 | GTH.09 | SHG506 | S95065 | 1009.88 | T020.05 | 1031 05
UUC® Ingication (nPaj 960D | STO0 | 9800 | 900 | 70000 | 10700 | 10200 | 10300
Error (hPa) an 254 LAL 044 018 o1 -0.88 -1.08

Scae Interval ; 1 WPa { The Fifth Extimate |

Decreasing Pressura
Anplied Prassure inPs) | 1031 18 [ 102073 ] 1o03.91] sess2 [ sas7e [ a7s+3 [ o677t [ os6ae
UUC* Indization (hPa) 1030.0 | #0200 | 10100 | 10000 | sepo | seoo [ evog | ssto
Ermar (hPa) 418 | 073 | coa | oo | o2a | osr | 220 [ 338

The uncertainty of measuremant was # 030 hPa
* UUE = Lin# Under Gadbrabon

Tha repertad uncartainty of measuremant was basad on a standard urcertainty multiplied
by & coverage factor k = 2, providing & leved of confidance of appeoximately 95 %

-olo-

Abagol P
wnaslumuau
a 1116529

Calibrated by :  Somchal Durmwor e
Issue Date - 03 August 2022 || Grakrt Waswaniua

TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CORPORATE SERVICES % EQUIFMENT CALIIBATION AND TESTING SERVICES

5344 PATTANARARN ROAD $01 18 SUARLUANG, SUANLLANG, BANGKOK 10250 57man
el et
L, 0-27 (7-3000-24 FAX, 0-2719-5484 AT gt
CRUBRATEN o8

Certificate of Calibration i n s
Page: 16f2

Equipmant : Anerold Baromaser
Maniiiwehires: Barigo Thig certificats may nol be reproduced omer than in ll,

B wirept with the prior wriltan spproval of he head of
L . Corparsts Services & Exqui i an Testing S
Serial No.: -
1D No.; UAE ANV 15202550

Condition As-Received: Used lem

Recsived Date: 20 July 2022
Calibration Datar 22 Juby 2022
Reforance: 2207-0584WSC Submitted by: United Analyst and Engineering Consultant Co. Lid,

Amblent Temperature: | 22 T 2 | C

i , it , B hak,
Relativa Humidity: (6015} % 81501 Udomsuk 41, Sukhurmvil Rond, Bangehal

Phrakhanong, Bangkok 10260
Atmospharic Prassure: 1010 mbar

Procedurs usad: The call was conducted by direct mathad againsl Pressure Measuring Insirurments
Standard 1o in-hoase i CP-P10. using * DKD-R 61 | Calibration of Pressura
Gauges, Edilon (132014 * a5 a guideines.
Condition of this result of calibration
* Raferonce standards insiuments ©
Instrument Madal Sarial N, Eartificats No. Dus Datg
1) Swandard Barometer DP42 1422505046 MP-007E-22 02 May 2023

2 This instrumeant was instalied in verlical arlentation and center of the dial was used o8 tha reference bevel

AThis result of calibration was made on reguested at the peint specfied by customer,

4.This result of calibration instrument wes in abseiule pressure,

5.This Instrurnent was used ciean air a8 pressure medi,

.The certificale ia valg onty 10 the fem calibrated on dete and place of calibration,

7.This Cenifization |s iracsable o the
~Nabonal Institute of Metrology Thailand {NIMT)

Syslem of Unit maintained at.

Callbrated by :  Suwlt Aussarmes i z ;‘#h,-e! £
issua Dato : 25 July 2022 [ ]Phalinee Prabpaipal
[ ]Suwa Suwannasri
[/]/Amapul Fanurach
ity
s 0293209
Rl
o " . . il
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAPAN) o e
CORPORATE SERVITES 3 EQUIFMENT CALIBR, AND TESTING SERVICES M
33404 PA NAKARN ROAD SO0 18, SUANLUANG, SUANLUANG, BANGEOK 10250 a‘%ﬁy
TEL. {-2717-3000-28 FAX. =27 [-4aH4 AT

CALIRATION t00)

Certificate of Calibration ASEHIREENE G, BTN

Page: 1ol 2
Equipment : Dial Therme-Hygrametse
Miautarkimar Bariga This certfate may nat be reproduced other than n full,
wxoapd with the priar writtan appraval of tha head of
Model : & Corparate Servicea 3 Equipment Caléimation and Testing Sarvices
Serial No.:
10 Mo UAE ANV AZ8/2550

Condition As-Received: Used lem

Racelved Data: 20 July 20E2
Calitration Date; 22 July 2022
0 27 July 2022
Raference: 2207-0588WSC Submitted by:  Uniled Analyst and Englnesring Consultanl Co., Lid,

Amblont Temperature: (25 = 2 ) *C
R 81 ol Udomuik 41, Sukhumvit Road, Banpchak,
Phrekhanong, Banglok 10280

Relative Humidity:

Procedure usad: Callbration were conducted using In-house calitration procedurs CP-HOZ acoording 1o comparisen
wilh standard chilad mirrar sensar lor himidily messurernent funclion snd comparison with standard
P jprobe for tunction Into humidity / temperature chamber,

[} f this

1.Refarance standards Instuments :

Instrument Modal Berial No, Certificate No, Dy Date
1) Standard Chilled Mirror Hygromsdar Ssnsor Dew Prime |1 31883 14714 17 Sep 2022
2) Standand Humidity Tempaeatins Meater 400 10240757 THO125-21 13 Dec 2022

2.Tha cenificase i valid anly to the flem calibratod on dale and placo of calibrition.
3. This Carlificalion |s trecesbis fo the Syatern of Unit at-

Matiaral Insbiute of Standards. and Technoiogy [NIST) , The Uniad States of Amarica
Nfioral Insbiute of Metrology Thalland (NIMT]

At

| 1Pomthippa Tamsysiul
| 1 Viparn Tantiyawtii

wnanslupuny
g 0293721



INAE

MTED LT M BRI

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomeuk 41,

Fload, Barg

F Banghok 10280

s 1wy coueir cumn 1ol 0 2763 2828 Fax 0 2763 2800 www. o E-mail; used com
= S
Test Date 1 Apr 19,2022
Cert. No.: 22H1585 = ———
Page.: 2of 2 Equipment : Gas Analyzer (NO3) Maodel 420
Manufacturer :  Thermo Environmental Instruments  Serial Number : 420-70971-367
Result of Calibratlon:- Before Adjustment
Function: Humidity measurament. £ on Dilutor Detall
Reference Standard uue* Uncertainty Sulphur Diside (502) 4475 PPM  Manufacturer Thermo Scentific
Tam{.e;‘um r::;:::: T;:HH ) {:; H'] o h:f::: :_TMI Nitric Cice (MO} 45,35 FPM  Model : 148
H. H. 2 S%RM, . : ’ 7
Gy 4 37 i 14 :THEM rcw}d . mny FPM  Serial Numiber : 1180540071
3 5 i o Moncsxdde
;:g :3 g :g 3 15000 2'2 Cylinder No. : CcC159599
' ' ' ' Expiration; Date : Jul 30,2022
Result of Calibration:- Aftar Adjustmant — . - .
Function: Humidity measurament, Mk polit gax tast dars
Reference Standard uug* Uncertainty | Analyzer Display ¢ Er s E
imecitor | - Himlilty Reading o o i pursment Reference Value (pphb) (pb) Difference Error | Percent Error | [% Error ]
{"c) (4R (R (HRH.) [£%RH.) Level 1 [Zero 0.0 [ 0.90 .30 .50
25.0 40,1 42 18 18 Lovel 2 [30.00% 100, 100 0.6 60 LB
25.0 50.0 60 0.0 18 Level 3 40.00%% 200, 200.! 0.50 .25 .25
- : : - Level 4 [60.00% 300, 300 0.50 17 17
234 &0 L 40 24 Level 5 [B0.00% 400, 41 0.70 .17 17
Remark : Measuring Range 500.0 pph Average Difference (%) 42
Result of Calibration: Withou! Adjustmant ;Acceptable Limt + 5%
Function: Temperature measuremant. e
Standard uuc* Unaertainty i Multl-Paint Gas Test Chart l
Temperature Reading Error of Measurament = 40n — — 4 Al
e) ) e) (£ 2 . /
20.04 200 .04 072 F o 5
30.01 30.0 -0.01 072 E oo
35.02 5 052 072 i ﬁ:
40.02 205 052 072 g w
50
UUEC* : Unit Undar Calibration [
The reported uncenainty of measurement was base on standard uncertainty multiped 0 50 100 150 200 250 00 350 40 450
by coverage factor k = 2.00, ) lswal g 955, Raferesca “"“‘W_F’]
—=— Anakyzar Display.
-olao-
rove by
My
2 2
/# !
wonaslueuny e tenaslumuny
a 1118775
QQQ'Q E United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.
3 Sal Udomsuk 41, Fioad, Bangkck 10280 3 Sol Udomeuk 41, FRoad, F Bangkok 10260
oy oo s Tel. 0 2763 2628 Fax 0 2763 2800 ww, E-mail com e i auere Tol. 0 2763 2828 Fax 0 2763 2800 wivw. Bl om
—
MULTI-POINT GAS TEST REPORT + VA e ] | MULTI-POINT GAS TEST REPORT
TestDate @ Apr7,2022 TestDate  :Jun 27,2022
Equipment Gas Analyzer (NDu) Model : Q2 Equipment ! (Gas Analyzer (NO3) Model ! 43i
Manufacturer:  Thermo Environmentsl Instruments  Serial Number : 42C-58929-320 Manufacturer:  Therma Scientific Serial Number ; 1180540062
Standard Gas Concentration Diluter Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (502} 44,75 PPM  Manufacturer : Thermo Sclentific Sulphur Dicade (50:) 44.75 PPM  Manufacturer : Thermo Scentific
Pitric: Cheitle { NG 45,35 PPM  Modal ¢ 146l Mitrie Crelele {NC) 4535 PPN Model : 1461
Metharie (CHa) - PPM  Serial Number ; 1180540071 Methane (CHs) PEM  Serlal Nurnber 1160540071
Carbon Monowide (00} 1007 Carbon Monoide (C0) 1007
Cylinder ho. : OC159559 Cylinder Ko, ¢ CC159599
Expiration Date Jul 30,2022 Exparation Date : Jul 30,2022
Multi-paint gas test data Multi-point gas test data
Reference Value (ppb) ‘"’"’E;;:;“m Difference Error | Percent Error | [% Error ] Reference Value (pph) "'""”E:;:;""“ Difference Error | Percent Error | [% Eeror ]
Level 1 {Zeio 04 03 0 30 .30 Level 1 |Zero 0.0 0.5 0.50 .50 1.50
level 2 |20.00% 100, 1005 .50 50 .50 Level 2 |20.00% 1000 100.4 (X0 40 A0
Level 3 [40.00% 200, 2004 40 .20 .20 Level 1 [40.00% 200.0 200.3 0.30 .15 .1
Lovel 4 160.00% 3004 300.4 0.40 .13 13 Level 4 [60.00% 300.0 300.7 070 ¥i] 23
Level 5 |80.00% 400.0 400.6 0.60 .15 15 | [tevel 5 [e0.00% 400.0 400.4 040 10 .10
Remark : Measuring Range 500.0 ppb Merage Difference (%) 0.26 | Remask : Measuring Range 00,0 pph Average Difference (%) .26
Acceptable Limit & 5% sAcceptablo Limit 4 5%
- Point Gas Test Chart | | i | Multi-Point Gas Test Chart |
z o {— | P
350 150 -
- g w0
E om0 | £ 20
S wm Bom
2 = g 150
5 wn{—— £
s - 50 .
] ) 3 [
0 40 00 150 200 250 300 - 400 450 ] P 100 180 700 250 0 30 200 450
Ruference valiss (ppb) Redorancs valus (pal)
| STy
Calculate by W by Jate by ve by
§ - e I y Mes) : ,’ y [
v 2 o
2 “;Jl i AS‘ ..... .u;é\, 21‘;1””&;2““'
Page 1 of 1 Page 1 of 1

I.E]ﬂﬁ"li‘lljﬂ'l‘l.lﬂu

I.E]ﬂa'ﬁ‘lljﬂ'l'l.lﬂll




United Analyst and Engineering Consultant Co., Ltd.
3 Sol Udomauk 41, Sukhumvit Rosd. Bangchak, Phrakhanong. Benghkok 10260

ot -::.?3:.? Tel. 0 2763 2828 Fax 0 2763 2800 www. com E-malt tart o s
4iroas T
_ altaas. e
MULTI-POINT GAS TEST REPORT e T
Test Date 1 May 2,2022
CERTIFICATE OF ANALYSIS
——— E— —y e Grade of Product: EPA Protoeol
Manufacturer:  Thermo Scientific Serial Number : 1180540064 Part Hurmber: E04MIB0E < 5AXTDG Rufarence Numbes 1224021352471
Cy_lindsr Mumker.  EB0MA3262 Cyinder vol.me 1404 CF
Lubaralory: 124 - Duehamn 1547 - HEC Cviinder Pressure: 2015 231G
= PG‘JE Mumoer B2203 Walve Chutlel: 360
Standard Gas Concentration Dilutor Detail - - Gas Cooe: COR MK SC2 84N Terfeston Cate:  Jun 21, 2221
iphur Di [ 44,75 BPM Mamufacturer : mo Scentific = : a
?U[Iplc“;} L:JIDK'\ID'. 45.35 PPM :adul o ]‘::rm e oen bs g 21,3034
e O P 45,35 PP tode
T il 1] Oue | e peiamed n e wath "EF, it Ion fasay Eareaa Sl 20127 adnTen] ERA,
B PPM  Serlal Number ; 1180540071 T Ine assay o Sinmsticdl Vilhan oy o ey
angeraliy 2 st i wF @ Coaleanss sl 7 5% Thes e A0 cacenl-ghan e o
Carbion Monosdde (01 1007 na
Cylinder No. | CC159599
Expiration Dabe © Jul 30,2022 ANALYIICAL RESU-LTS
Componert Requosted Actiml Protocal  Tulal Ralativa Agsay
Conzentration Loneantration Ungartainby Dakrs
Multi-point gas test data . NI 45D =0 IOXTETS 21 vi- 1.a% NIST Tracaatie sazuR, TR 2021
MITHIZ JEIDE 4500 ARl 45,84 PR @1 - 1% N bl r
: OE 1.4% MST Traoeable OGAZE0EE, QB2 2021
Reference Value (ppb) |A‘nlwer DISPIRY | pifference Errar | Percent Error | [% Error ] SJLFUR Dldzs A5.LC 2 A4.50 PP &1 --1.0% N 5T Traceanly nﬁ.'m;:e\. W T
(ppb) CARIDH JA050RIZE 0 R Le4.9 FFM Gt =R 0.4 AT Tracsable FEH A1
00 0 07 070 0 70 NEIEREED kL
| 100.0 | 100.4 [ 0.40
e i L o o . CALIBRATION STANDARDS
300,40 | 300.5 L7 N::n ‘z_:;nL:)u: mg-d;;"f :aaz b B
E ] 3 - = s 2 3 Tfan HI MITRIC DXIDEN TROGER Tali (2, 20
: -1_0_0 | 00.6 : e 3 - ..;J u. ]I-_ FABE LESSNES 9.51 PP M TROGIH DIOXINFiaIR F:n 20, 2020
S00.0 ppk: Average Differsnce (%) 0.35 At AEFHIAN et EELY] 4343 PP NITROGEN BIOXI IDMITRAG R Fa g, ait
sheeeptabie Limil + 5% 16a110e3 Cr471TT AE.0E HPKA ELL_FUR CICKEIEMISOCEN +-C3% <un 17':'072
14030118 43277 750 9 PPK CARBON MONZKIDEMITROGEN . 10 €3 Woe 15, 2155
i Multl-Point Gas Test Chart ]_ S, PRY' a1 RDM cing ol ol v 1o Ihe £ ubedin o 8553y and nol gal of ll anoys. )
an T e |
L A ] | e ANALY'TH.AL EQUIPMEN'T
E i Instrumentibakeftars| Anakytieal Frinclpls Last Multipufnt Calibratlen
s e
2 TR [T
1 Heafe: 5700 FROSE" 333 NG HIR ﬁ: n ;;;:
] M eia: 5700 ARG 153 NCE FTIR: Hun 03, 212
é‘ Hcce: 3700 A-RUS IR, dun 03, 203
£ = Triad Data Available Upon Raquest
— NOTES: PO #522 007R37
M [ 150 200 300 350 an 450 GROSS WT: 23.40kg
Raterence vahus (ppb} MW AT
o Arbyuet Qi lay
’»lppmve by

Calculate by

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abowe. This concludes tha test report.

A

Apﬁrweu fc;r Release

[ACCREDITED]

CERT X

X
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/—\ = United Analyst and Engineering Consuitant Co., Ltd. (=" United Analyst and Engineering Consultant Co., Lid.

3 Sai Udomsuk 41, Sukhumyit Road, Bangehak, Prraihanang. Bangkok 10260 \_L_l 3 Boi Udomsuk 41, Sukhurmit Aioad, Bangehak, Preakhancng, Banghok 10260
Tel 0 2763 2626 Fax O 2763 2800 ww Lcom E-mall: ms.-.rm‘ c::r:_’:: o Tal, 0 27632828 Fex O 2763 2800 www, itant com E-mail unedy tcom
MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
TestDate  :Apr 22,2022 TestDate 3 Apr 22,2022
Eguipment : Gas Analyzer (50:) Model : 45 Equipment : Gas Anabyzer (50z) Model : 43
Manufacturer Thermo SCIENTIFIC Serial Number : IC1E06001757 Manufacturer : Thermo SCIENTIFIC Serlal Number : 1201778116
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphar Dicxide (50:2) 475 PPM Manufa Thermo SCIENTIFIC Sulphur Dixide (S02) 4475 PPM  Manufacturer ; Therma SCIENTIFIC
Mitric Coicks {NO) 4535 PPM  Model ; 1461 Nitric Ceicle (WO 45.35 PPM  Model 146i
Methane (CHy) = PPM  Seral Number 11B0540071 Methane (THs) PPM  Serial Number 1180540071
won Morcxide (CO) 1007 Carbon Monowide (CO) 1007
Cylinder Mo CC159559 Cylinder Mo. : CC159589
Expiration Dz Jul 30,2022 Expiration Dats : Jul 30,2022
Multi-paint gas test data Multi-peint gas test data
- T
Reference Value (pph) ,Rnaln[:;:::nplw Difference Error | Percent Error [%& Error ] Reference Value (ppb) ‘MIYE':;:;EFIAY Difference Error | Percent Error [%a Ervor ]
| a.7 0.70 070 Zera 0.0 0.5 0.50
| 1005 0.50 0.50 | 20.00% 1000 1007 | 070 |
| | 0,20 | 4 200.0 2006 | 0.30 |
| 0,23 | 300.9 300.5 0.17 |
oJ L}"‘K | .12 | A A4 | 0,10 |
Remark : Measuring Kanga 500.0 pply Averape Diffarence (%) | gasuring Ranga 500.0 ppb Average Cifferance (%) |

wikcoeptable Limit 4 5% Acceptable Limit & 5%

Multi-Point Gas Test Chart |

= = s 4004
£ E
2 ! 2
& — & _
5 _ralit 4 5 i
5 )
E
0 w 00 150 00 250 300 150 400 450 150 200 250 300 380 ana 450

FRefarence valus (ppl) Referencs valua (pph)

— Anibyeat Disgley +— Analyear Display

Calculate by

e
feypnn ¥

Calculate by

Love J1an] 1
hax i

Page 10f 1 Page 1 of 1
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United Analyst and Engineering Consultant Co,, Ltd.
3 Soi Udomauk £1, Sukhumidt Road, Banrgohak, Phrakhanong, Bangkol 10260
Tel, 0 2763 2828 Fax 0 2763 2600 www.uaeconsultant com E-mal: use@uaeconsullan. o

11/ 4 (=" United Analyst and Engineering Consultant Co., Lid.
|“— 1/ % 1 35S0l Udomsuke 41, Sukinumwn Aoad, Bengehak, Phrakhanong, Bengkok 10260
s e Tel, 0 2783 2826 Fas 0 2763 2800 www. tant som E-mal Loom

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REFORT

TestDate  ; Apr 22,2022 TestDate  : Apr 22,2022
Equipment : Gas Analyzer (505} Modei ! 43 Equipment : (Gas Analyzer (S0z) Model : 43
Manufacturer : Therma Scientific Serial Number : JCIG0RO01 758 Manufacturer ; Therma Scientific Serial Number : 1131503039
Standard Gas Concgntration Standard Gas Concentration Dilutor Detail
Sulphur Dioxide 44.75 PFM Therma SCIENTIFIC Sulphir Dioxde 7) 4475 PPM Manufacturer Thermo SCIENTIFIC
Mitric Ciidi (MO 45.35 PPM Mode - 146/ Mirrlc Dolde {NDY) 45.35 PPM Madel ; 146(
Methane (C| - PPM  Serial Number 1180540071 Methane {CH:) PPM  Serial Mumber ; 1180540071
Carban Monasxide (C0) Carbon Manexide [CO) 1007
Cylinder Ne. Cylinder No. : CC159599
Expiration Date : Jul 30,2022 Expiration Date : Jul 30,2022
Multi-point gas test data Multi-point gas test data
Reference Value (pph) ﬂnaly?::‘g;salay Difference Error | Percent Error % Error ] Reference Value (ppb) .nnalf:;:]hpl-ay Difference Error
Z2m 06 | E B 060 [ 04 040
0.7 100.0 0.50
0.25 201 0.30
0.7 3 .50
01 A, 0.30 O
Remark : Measuring Range [E] Remark | Maasuri 500.0 pph Average Difference %) 0.26

Acteptable Limit £ 5% Acceptable

Multi-Foint Gas Test Chart |

= s AT}S = i
g T -3
H I
5 L & el
= = B L
2 2
a 4
] 50 100 . 200 50 300 400 & 50 10l 150 200 250 & ] 350 400 450
Referunce valun (peb) Reference vaae |ppb}
—s— BrapyTer Diaplay +— Aralyais Disglay
Calculate by Calculate by
hiid (" I 1,
Paga 1of 1 Page 1o 1
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. o frgas Sipectnley Guses
3 £ Usited Dene
T i R Cegany Durham, N 27713
Tgad.m C t.ﬁ t fC l.b t.
CERTIFICATE OF ANALYSIS i
. WL-21 Wireless Anemometer
Grade of Product: EPA Protoeol . ) )
P . Scarlet Tech Ltd. hereby certifies that the WL-21 wireless anemometer listed below was thoroughly
C::‘i‘nﬂ;:ﬁ:r;ber Egﬁ:.lﬁﬂgiéﬁmmo Eu{ar:m:_e Mumbes 1224021358671 calibrated, tested and inspected following the standard calibration procedure (st-wl-21) and is
! A yinder Vo, me 1444 OF ithi g ificati i il ion i
Lariaraiory: 124 - Duehamn 1547 - HC Criinder Pressure: 2015 SEI5 within manufacturer's specification at the time when the calibration is done.
EG‘JF' Mumoer B2203 Walve Chutlel: 360 i
Gas Cooe: COLRD MO, 502, 8ALN Cenfeaton Cate:  Jun 4, 2921 Client: Envir Service Co., Ltd.
Explralioh Date: Jun 21, 2024 Serial No.: 2111DT0004
B e peiamed n g h "El it o1 Aasay 1 Al 01207 o i i 3
B o e S S o  Calibration Date: 202272122
” . 2 il 55 THECB 3 " 5 gn o I e et v S I G it G2 RN . Calibration Expiry Date: 2023/2/21
The Result of Calibration
Campanent Requosted Actial Protocol  Tulal Relativa Velocity
i Consentration Soncs utration Method Uncartainty Measured | Actual Deviation | Tolerance | Result
NoR . [ w = ) T 1.4% AT Traranie | Value (m/s) | Value (m/s)
T OROE 5.0 77 U 2 1 1.4% MST Trapealle i 0.9 0.1 .9 =11 Pass
SLFUR D A5LC 2w 14.50 PPRA -1 - 1.0% N ST Trceatip DG1Z0R1, 0521 Z021 2 0 8-2.2 Pass
CA!HDN SAORORIZE ] EB4.9 PFM GE - 0.7 WAT Traeable FRH4E2 : 3 X
MIFROGEN Bxaren . 438 0.2 .7-5. Pass
D - . 71 0.1 .0 - 8. Pass
CALIBRATION STANDARDS 0.0 9.7 03 .5 -10.5 Pass
Typa iot D Gwlndtr_N_g Canceatration U nEectain ty Expiration Data 20.0 20 [ 9.0 - 21.0 Pass
:;:m 20061120 COTRINE 19,82 PHRY RITRIG DXIDES TROGEN ERETY Tal Cz, 2025
M ‘FARG LESS1ZS .91 PPK HTROGIN DIDHIMFIAIR 2% Fab 20, 2020 ind Directi
i EIEFRTHEST b [{sSN EEYT] 4,249 PP KITROGEN DI0XIICMITRGE 2.1 Fao -8, 20;3 ‘gmd Dlr:c“onA tual Deviatit Tols Result
(] 16011043 CLATITT 8E.02 PR S1_FUIR CICXEIEM | EOGEN iy Jun T P22 leasure ctual eviation olerance esu
HERM 1403011B CC4ZLIT 350 9 PPWICARDON MONIKIDEWICRGGEN  +ig £2 N 15, 2925 Value Valve
M. FRY a1 R noind abows Is wal ror 13 Ihe A 1n -y msag and nol gl o e angs ! 45° 48 3 42-48 Pass
I“._ 135° 134 1 132-138 Pass
. ANALY'IICAL EQUIPM, 225° 227 2 222-228 | Pass
rnstrumenbMakeMode| Analytical Princlpls Last Multipufnt Calibratlen 315° 315 0 312-318__| Pass
M eober 3700 SRRISI 553 G0 [l un Bk 20t 0° 1 1 357- P:
Heahe: 5700 AFRNSI 333 NZ HIR an 3 2324 -
Mewin: 5700 AFRIZT 33 NCE FTIR: Jun 13, 202
Hclar 3700 AFuBa y33 502 iR, b 03, mzj Inspection | Actual Deviation | Tolerance | Result
j — Room Temp | Value
Triad Data Available Upon Raquesl 22.5°C 22.1 04 21.5-23.5 | Pass
NOTES:PO #3522 107837
GROTS W 22.40hg Atmospheric| Actual Deviation [ Tolerance | Result
HET WY 4P Valve
1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 24 °C
Relative humidity: __58 %
Static pressure: __118.3  kPa j\ ‘1:
m
) Performed by: i
The aralytcal test sewults reparted on this certificate refete any to | Certified b
the cylinder number specified abiwe. This concluden, fha test report. . Head of Engineering department
IACCREDiTED
) CERT 308261
Approved for Release ’ This certificate may not be published or reproduced, except in full, unless
L‘ana'}s mguqu‘ obtaining permission in writing form from Scarlet Tech Ltd. ]
4F-3,No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipei City WDAEman's‘lllﬁquflu
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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 .9-11 Pass
1.8 0.2 8-2.2 Pass
5 0 .7-5.! Pass
. 7.2 0.2 .0 - 8. Pass
10.0 9.9 0.1 .5 - 10.5 Pass
20.0 20 0 9.0 - 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
998 1001 3 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidity: 62 v
Static pressure: ___102. kPa l_:
Performed by: —57”“ i

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 mbiﬁﬁﬂqi‘himuqu
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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)
0.9 0.1 09-11 Pass
1.9 0.1 1.8-2.. Pass
4.8 0.2 4.7 5. Pass
. 7.0 0 .0 - 8.0 Pass
10.0 9.9 0.1 .5 -10.5 Pass
20.0 20.0 0 9.0 - 21.0 Pass
Wind Direction
Measured | Actual Deviation | Tolerance | Result
Value Value
| 45° 45 0 42-48 Pass
1135° 137 2 32-138 | Pass
[ 225° 223 2 -228 | Pass
15° 316 2 2 -318 Pass
° 1 1 -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 o

Static pressure: ___102.2  kPa _j‘ 1:
Performed by: e LI

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 106Eﬁvﬁa,]i‘lljﬂququ
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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 0.0 .9-11 Pass
1.9 0.1 8-2.2 Pass
5.0 0.0 .7 = 5. Pass
. 7.2 0.2 .0 - 8. Pass
10.0 9.8 0.2 .5 - 10.5 Pass
20.0 20.0 0 9.0 - 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 245 0.3 23.2-25.2 Pass
Atmospheric| Actual Deviation | Tolerance | Result
Pressure Value
998 1000 2 994-1002 Pass
Environment conditions :
Air temperature: ___ 22 °C
Relative humidit; 62 n
Static pressure: ___102.2 kPa l_:
Performed by: j'"’“ i

Certificate of Calibration

Customer

Name UNITED ANALYST AND) ENGINEERING CONSULTANT Certificate No : 21-ACT-374
Co LT Request No ; Reg-2002-084|

Address K1 Soi Lidomsuk 41, Sukbamvit Rond, Bangehak,

Prakanony, Bungke

Unit Under Calibration Details

Mens: it slem Acowstic Cali

Manufacturer : 94.d8 / 1000 Hz

Intrurment § Used

Serin] Number B2795

i 1 UAEEFM.113/2560

Calibration Envieonment snd Details
Temperature Hnae)
Hurmidity {50+ 20 %RH )

Harometric Pressur (1003 10,0 P )

Received [hte

Cabibration Date

on TEC 60942:2017 Electn

In-house method CP-ACT-0 ihrators

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 1Ublraﬁa,]1ll’jmuqu

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator 5V 35A SEOTH EEI
THD Mubtimetes 2045 NIMT
Traceability This certificate providoes traceability of measurement 1o recognized nationn! standard, nnd to the

realization of the intemational System of Units (51),

Note

The reported uncertainty is based on siendard eneertuinty multiplied by the Coverage Factor k=2, providing & level of

afidence approximetely 93 %%

Calibrated By : WE Approved By ¢ ahe Lo
Mr, Noppadon  Lusngert Mr. Pacit Muthavom
Service Calibrtion Enginecr Calibration Engineer Supervisor
Issue Prate @ B June 2022
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INNOVATIVE INSTRUMENT CALIBERATION LAB
INNEATIVE IMETRUMENT COL LTDL BEAD O
T D S SUATINAKIRR |1 TAMBON BANG KAED,
AMPHUEE ARG PHLISASIT FRRAKAN FROVINGT 10330 THAILART L

TEL. AAG-20 |5 | FAN: 002

4

e bt By i

Lanm's‘lﬁmuqu

e
EaLimANGH Lasrniny
AC-306E

T Vavewn derenenon feen
ACEnaDlteD

Fage 12/

Certificate of Calibration
Cstumer
Hame | UNITED ARALYST AND ENGINEERING CONSULTANT COLLTD.
Adiress 81 Sal Uidamsuk 41, Sukhwmvit Risc, Bisgehiak, Prikasong, Bisigok

10260

Unit Usder Cafilrntion Deanils

Muasurement ilem - : Sound Level Meser

Corrilean No: 13-ACT-03
Roquost No . Regr 0030002

Microghane Cles : 2

Mamiiaturer ¢ LARSON DAVIS Microphone Model @ 573404
Muode] 1572 Micruphone 4/ © 329361
Serigd Numbar IHING3U4 Preamplifier Model : PRMExTC
1t UAEEFMAO31 2564 Preamplifier 75 © 073810
Reesalution o1 uB brvimament Stus - Used
Calibrution Emvivenment amil Detaily

Temgeratun: n'eLI'c

Tsemidity S0 RH £ 20 %RH

Beometric Pressure: 1013%Pa 2 10RPa

Rexvived Dule © 14 Jamuary 2003
Calihtased Dt © 1 Jauary 1003

Cadibragion Procedure & In-huuse metacd CP-SLM-01 hased an 1R A 167

2013 Elegtroscoiustios « Soand level meters - Mt 3: Meviodic tests

Logatlon of Cilbemtica & Lab Acoussic
Reference Musilasl
Instument Beand Musdel 5N, D culibeation Tracenility
Standard Microphone GRAS AAN 18275 15 Sepiomber 2002 GRAS
Multifrequency Calimatoe Cuimat Quest-cal EFNOOOTI 14 June 2022 T80
A Ureitesalor Svanizk. Svamd] 131 IH Cxenaher 2123 WE Eluctrie

Pnie

The separied uncerisiniy is baged cm sundand usceninmy mulriplied by the Coverage Faetor & = 2, providing a level of confidenee spproximatzly 95 %

Calibrused iy ¢ e
Mr. Noppadon Luangurt

Lalibession (Mizer

1
The: rewvsn et ol 10t iteee, calibenmadt The comienes shald ot b eyt caep is I withis m;ﬂwmm
M

Approved By i -—Y;w
M. Pt Mathavm
Calibrativn Frginies Saperyior
Tssie Dt : 1 Jamary 2022

TNNOYATIVE INSTRUMEST CALIRRATIGN LAR

TNNONATIVE BASTRUMERT £13, LT HEAD (HFFICE

138 M0 1, 0] SURTENAKDIRN 1L TAMBON BANG KALG,
S KAMCH L RAMUT A RAR FROVENG E 10840 THAILAND
L G 16380000 TAX: 060021 157 140

ECTEIVERE
LaLdinatitn LatnaTEy
L r)

Pingr 2l 2

Certificate No

2T-ACT-374

Request No : Reg-2022-084|

Sound prossure level Calibration Results : Without Adjustment
Calibration Range Without Adjostment {dB) Adfustment (dB) Uncertuinty | Acceptusce lmly
{dH) Megsured Error Measired Error {+dB) Class 1 ( =dB)
Sib B 7|00 Hie 9409 Ltk = = [ 025
Frequency of Sound pressore level
Calibration Range Without Adjustment i U I e
{Hz} Measured (He) | Ervor (%) | Measured (He) | Error (%) 1 %) Class 1 (%)
94 dR /1000 He 1000.00 0,00 - . win 070
Totul Harmunie Distortion plus Nolse of Sound pressure level (THOHN %)
Calibration Range Without Adjustment il i
(Hz} Measured (%) Mensured (%) 1% %) Class 1 ( &%)
B B 71000 Ha .00 3 [LE] 15
Note :

- Avorpiace Tt wis [ECSOR017 Chaka |
Tho calitntion rests exciude the calibeatur presses comrssion

The calibramon novds exhude the memphony yilwse coemtios

End of Calibration

Iy 16 e et calibeaed.

FNNOVATIVE INSTRUMENT CALTBRATION LAR
PRV ATIVE INSTRUMENT U, LTI HEAD OFFICE

T MO0 1, S8 RTRTIEAKOT | ) TAMBEI Rab KABD
ASIPHUIE ISARG FHILLSAMUT PRAKAS PROVINGT 10440 THAIL AN

FELL AR-20 L9001 1A ABBMIT1 167 140

ittt mines W“fﬁmm%ﬂ“

E‘ Ut Bl B e A S C R E DT E D

S
CaLARATAomd Lair oy
P

Hog= 278,
Cernlome No I-ACT4
Heggest o R 2002192
1. Indication &t the calibration check frequency
UL Sering Svamieal Hlafure Adjest Adjust Acceptance
UNCERTAINTY
FAST A /37109 Loved e ERR voe ERR Lhmbt
Culibrator Setting (AR dB) 1Ry L (L) [ =il 2 dif)
1000 bz | 14.00 48 (REE .3 (JEX e (RER n.os a (1]
Howe Absoluse sensaiviry was established by the wse of Sossd Calitrator Bramd SVANTEK. Model 5V 154, 5N 55079
2, Sellﬁnemted noise, Microphane installed
LUC Sultlog
i N
FAST | 37138 Meusurvd URCERTAINTY
UL Weighting [ (=
A Fid oo
3. Szli-gensrated noise, Microphane replaced by the electrical input signal device
VEC Seiting
Mensurvd UNCERTAINTY
FAST 137139
UL Welghting (L) xdliy
[ s i
e i) (A0
z 3 i
4, Acoustic signal test of frequency weightings {Without Windscreen)
Thelatinm Trom various Frequency Acceptance
VL Besting UNCERTAINTY
Weighting Resperic curve Limit
FAST /37-13% A © x
ST Seting [ L) 1) sl (e
125 He L] LX) on 0.50 20
1000 Hz oy o0 b .60 1
4000 He 02 03 a2 (.60 0
HINN Hi -3 03 63 0,70 50
The sesalis relaied ity i b,

SRR,



INROVATIVIC INSTRUMENT CALIBRATION LAR

138w

1A SO SETNTINAKDRN |

AT BANG L SAMUT IAKAN PR 8T

B A NAG-21 5T TAL

IV ATIVE INSFRUMENT U6 LD HEAD OFFICE

MR FAN AT

I THAILAND

5. Blectrical signal test of frequency weightings, Welghting network respone with relative to 1 kHz

Certilicale Mo

Reduest Ko

AL 034

Reg- 20020097

ULIC Setting Dhevimibun Tran varioss Freguuney Aceeptuncy
UNCERTAINTY
FAST 37178 Wolghting ftispose curve Limit
ST Saiting A GdIs) Cidil} gy | = dB) |+ dil
3 Hz a2 .l 0o 20
125 He - o [} 13
251 He a0 [ 13
500 He - a (1 14
100 He: il ag o 02 ]
2000 Hz o4 an o b2 1]
4000 He s an 0o 0
000 He Al Al 10 5
10K H il .| K1 +5, <IN,
6. Frequency and time weightings at 1kHz
UUC Seiting ST Messuiod Asceplunce
UNCERTAINTY
FAST /37-139 REF (LS Eng Lt
UUC Weighting (L] iy {dn) |+ a8} f+dB)
A 1400 1140 ag 02
C 11400 1144 L] (34 03
- 10 1an ] 2
UC Setfing ST Meusared Aceeptance
UNCERTAINTY
3TN REF (RES ERM Limit
Idisp {dn) (L) (R ] LR
Fast 11400 1140 [ L]
Show 11400 1148 [ a2 01
Legq 14.00 1140 [ il

Thhe vevalis pelated ooty & the et ealisestod, The cortificste saall acs he seperhsced averpt in full,

INNOAATIVE INSTRUMENT CALIBRATION LAB

TNNEV ATIVE INSTRUMENT OO0, LTD. HEAT T

1 SO0 AT, SO SR TINARKTRA | TAMEION BANG KAED
AR IVANLL L SAMUT PRAR AR FRCVING |0 I T 1AL ARE
TEL: GBAMI-TI e miate| 17X L0821 =T |

Certificate No D-ACT-034
Reyuest No Reg-2022-0083
9. Level linearity including the level range control
ST Measured Arceptanee
UNCERTAINTY
REF (UES ERR Lt
fulizy 1) (i) [ dit)
s a0 02 L
(5]
14 nag oo Ll
10, Tone burst response
ULC Setting STD Anticipated Measured Advrgtance
UNCERTA
A133-139 Tomehurst Red {11 ERE Limht
I Time Respone (] sy (dE) (R | = dB) {=ilE)
20y 1350 1350 0o |
Fasd 1 TIH1) 1T i3 S10.15
(L 109,18 L3 s15.-40
200 1206 (e} Al |
Slow a3
2 104.0 1] 4L 10,40
00 129.0 1380 0o I
SEL 2 109.0 oy 0.1
0.25 100 100D [T
11, Peak C Sound level
Anticiated Mrasured Accoptange
UNCERTAINTY
REF ERR Limde
ST Seteing ([T iy [ dit) | = dB)
Camplae evele (B 1568 s il
Positive half cyele 14 136, Sl % H]
Pegative half eyels (£ 130.2 2l 0

The pesedis related ey &

INSOVATIVE INSTRUMENT CALIBRATION LAB

TRV ATIVE ENSTIEMPAT O, LT 1A D7D

31T, 508 RUNTINAKORR 11 TAMIN BAN

ABEIHLIE TANG THLLEAMET PRAKAR FROVINCE (12

TEL: (30 16880001 A 88 R-21 167140

Certificats Noy

12-ALTH

Re-2022-0192

Ryuest No
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