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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

CUSTOMER NAME
ADDRESS

CONTACT INFORMATION

SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE

: SLUDGE ETP#1 (TTLC)
. SLUDGE
. APRIL 26, 2022

ANALYSIS REPORT

: DOUBLE A (1881) PUBLIC CQ., LTD. (PULP1)
;1 MOO 2, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140,
: TEL : 08 5835 1371 e-mail : kunnapat_p@doublea1991.com

RECEIVED DATE : JUNE 1, 2022

ANALYTICAL DATE : JUNE 1-21, 2022

SAMPLING TIME 1 12:00 HOUR REPORT NO. . 2022-U048253
SAMPLING METHOD : GRAB WORK NO. 1 2021-009206
SAMPLING BY : CUSTOMER ANALYSIS NO. : T22AK425-0001
ANALYZED BY 1 8C
a5 DETECTION LIMIT AMOUNT i TEQ (I-TEF)"
COMPONENT TEF" (I-TEF)
(malkg) (malka) (mgl/kg - I-TEQ)
2,3,7,8-TeCDD 0.0000000500 < 0.0000000500 1 < 0.0000000500
1,2,3,7,8-PeCDD 0.000000250 < 0.000000250 05 < 0.000000125
»| 123.478-HxCDD 0.000000250 < (.000000250 0.1 < 0.0000000250
§ 1,2,3,6,7,8-HxCDD 0.000000250 < 0.000000250 0.1 < 0.0000000250
&1 1,2,37,8,9-HxCDD 0.000000250 < 0.,000000250 0.1 < 0,0000000250
1,2,3,4,6,7,8-HpCDD 0.000000250 0.00000253 0.01 0.0000000253
ocbD 0.000000500 0.00000887 0.001 0.00000000887
2,3,7,8-TeCOF 0.0000000500 < 0.0000000500 0.1 < 0.00000000500
1,2,3,7,8-PeCDF 0.000000250 < 0.000000250 0.08 < 00000000125
2,3,4,7,8-PeCDF 0.000000250 < 0.000000250 0.5 < 0.000000125
1,2,3,4,7,8-HxCDF 0.000000250 0.000000338 01 0.0000000328
g 1,2,3,6,7,8-HxCOF 0.000000250 0.000000394 0.1 0.0000000394
© | 234,678-HxCDF 0.000000250 0.000000433 0.1 0.0000000433
1,2,3,7,8,9-HxCDF 0.000000250 < 0.000000250 01 < 0.0000000250
1,2,3,4,6,7,8-HpCDF 0.000000250 0.000000424 0.01 0.00000000424
1,2,3,4,7,8,9-HpCDF 0.000000250 < 0.000D00250 0.01 < 0.00000000250
OCDF 0.000000500 0.000000752 0.001 0.000000000752
TotaL ¥ 0.000000156
COMPONENT *° AMOUNT (mglkg) " " AMOUNT OF COMPONENT PER SAMPLE.
TeCDDs 0.0000116 “ TEF (TOXIC EQUIVALENCY FACTOR). TEQ (TOXIC EQUIVALENCY)
PeCDDs < 0.000000250 USE IS ACCORDING TO NATO/CCMS, 1988 (I-TEF).
HxCDDs < 0.000000250 * |.TEQ, TEQ FOR EACH COMPONENT OBTAINED BY MULTIPLYING
HpCDDs 0.00000438 THE CONCENTRATION WITH ITS CORRESPONDING TEF
OCcDD 0.00000887 * DETECTION LIMIT OF TOTAL PCDDS AND PCDFS CALCUATED BY
TOTAL PCDDs 0.0000249 COMBINE ALL DETECTION LIMIT OF TOXIC PCODS AND PCOFS
TeCDFs 0.00000140 SC : THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY
PeCDFs < 0000000250
HxCDFs 0.00000165 /C) j 3
HpCDFs 0.000000424 sl ‘70 ................
OCDF 0.000000752 (MRS PIYAPAT SUTTAMANUTWONG)
TOTAL PCDFs < 0.00000130 LABORATORY SUPERVISOR
TOTAL 0.0000291 JUNE 22, 2022

150 90012015 CERTIFIED
150 WM00T20% CERTIFIED
BY BSI GROUP (THAILAND) CO.LTD.

= DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.




DAE

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

==
ANALYSIS REPORT
CUSTOMER NAME : DOUBLE A (1981) PUBLIC CO., LTD. (PULP1)
ADDRESS : 1 MOO 2, THATOOM, SRIMAHAPHOTE, PRACHINBURI THAILAND 25140.
CONTACT INFORMATION : TEL : 08 5835 1371 e-mail : kunnapat_p@doublea1991.com
SAMPLING SOURCE : SLUDGE ETP#1 (STLC)
SAMPLE TYPE : SLUDGE RECEIVED DATE : JUNE 1, 2022
SAMPLING DATE : APRIL 28, 2022 ANALYTICAL DATE : JUNE 1-21, 2022
SAMPLING TIME : 12:00 HOUR REPORT NO. 1 2022-U048254
SAMPLING METHOD : GRAB WORK NO. : 2021-009206
SAMPLING BY : CUSTOMER ANALYSIS NO. : T22AK425-0002
ANALYZED BY 1 8C
i DETECTION LIMIT AMOUNT" 3 TEQ (I-TEF)"
COMPONENT TEF (I-TEF)
(mglL) (mglL}) (maiL - I-TEQ)
2,3,7,8-TeCDD 0,00000000100 < 0.00000000100 ] < 0.00000000100
1,2,3,7,8-PeCDD 0.00000000500 < 0.00000000500 05 < 0.00000000250
“ 1,2,3,4,7,8-HxCDD 0.00000000500 < 0.00000000500 0.1 < 0.000000000500
8| 123678-HxCDD 0.00000000500 < 0.00000000500 0.1 < 0.000000000500
21 1,2,3,7,8,9-HxCDD 0.00000000500 < 0.00000000500 0.1 < 0.000000000500
1,2,3,4,6,7,8-HpCDD 0,00000000500 < 0.00000000500 0.01 < 0.0000000000500
ocDbD 0.0000000100 < 0.0000000100 0.001 < 0.0000000000100
2,37,8-TeCDF 0.00000000100 < 000000000100 01 < 0.000000000100
1,2,3,7,8-PeCDF 0.00000000500 < 0.00000000500 0.05 < 0.000000000250
2,3,4,7,8-PaCDF 0.00000000500 < 0.00000000500 0.5 < 0.00000000250
1,2,3,4,7,8-HxCDF 0.00000000500 < 0.00000000500 0.1 < 0.000000000500
5 1,2,3,6,7,8-HxCDF 0.00000000500 < .00000000500 01 < 0.000000000500
| 2345,7,8HxCDF 0.00000000500 < 0.000000D0500 0.1 < 0000000000500
1,2,3,7,8,9-HxCDF 0.00000000500 < 0.00000000500 0.1 < 0.000000000500
1,2,3,4,6,7,8-HpCDF 0.00000000500 < 0.00000000500 0.01 < (.0000000000500
1,2,3,4,7,89-HpCDF 0.00000000500 < 0,00000000500 0.01 < 0.0000000000500
OCDF 0.0000000100 < 0.0000000100 0.001 < 0.0000000000100
ToTaL ¥ < 0.0000000100
COMPONENT *° AMOUNT (mgiL) " " AMOUNT OF COMPONENT PER SAMPLE.
TeCDDs 0.0153 * TEF (TOXIC EQUIVALENCY FACTOR), TEQ (TOXIC EQUIVALENCY)
PeCDDs < 0.00000000500 USE IS ACCORDING TO NATO/CCMS, 1988 (I-TEF).
HxCDDs < 0.00000000500 * |.TEQ, TEQ FOR EAGH COMPONENT OBTAINED BY MULTIPLYING
HpCDDs < 0,00000000500 THE CONCENTRATION WITH ITS CORRESPONDING TEF.
ocoD < 0.0000000100 “ DETECTION LIMIT OF TOTAL PCDDS AND PCDFS CALCUATED BY
TOTAL PCDDs 0.0153 COMBINE ALL DETECTION LIMIT OF TOXIC PCDDS AND PCDFS
TeCDFs < 0.00000000100 SC : THE TEST WAS SUBCONTRACTED TO THE ANOTHER LABORATORY.
PeCDFs < 0.00000000500
HxCDFs < 0.00000000500 P Z é
HpCDFs < 0.00000000500 (?‘ ..................
OCDF < 0.0000000100 (MRS PIYAPAT SUTTAMANUTWONG)
TOTAL PCDFs < 0.0000000260 LABORATORY SUPERVISOR
TOTAL 0.0153 JUNE 22, 2022

5y BS| GROUP (THAILAND) €O L5

156 90012005 CERTIFIED
190 14001 201 CERTIFED
B

REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

n

] + DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
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uAE United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
consuctant coweany men 1210 2763 2828 Fax 0 2763 2800 www,uaeconsultant.com E-mail: uae@uaeconsultant.com

UNITED AMALYST AND ENGINEERING

CUSTOMER NAME
ADDRESS

ANALYSIS REPORT

: DOUBLE A (1991) PUBLIC CO.,LTD (PULP 1)
: 1 MDO 2 THA TUM SI MAHA PHOT PRACHIN BURI 25140

CONTACT INFORMATION : TEL : 08 5835 1371 e-mail : kunnapat_p@doubleal991.com

SAMPLING SOURCE
SAMPLE TYPE
SAMPLING DATE
SAMPLING TIME
SAMPLING METHOD °
SAMPLING BY®

: SURFACE WATER

: MARCH 1, 2022

¥ *

. PLANKTON NET

: MR KRIDSANAPONG NAMTHIP

RECEIVED DATE
ANALYTICAL DATE
REPORT NO.
WORK NO.
ANALYSIS NO.

£\

LABORATORY ACCAEINTATION
g ] BADSS
7N \J
i II‘I““‘\
TESTING
No.0083

: MARCH 2, 2022

: MARCH 2-11, 2022
1 2022-U019162

: 2021-009206

: T22ADB51-0002 - T22AD851-0003

ANALYZED BY : MISS NAPAPORN PURATAKO
PHYTOPLANKTON COUNTING el
(Natural Units/mL) UNIT STATION 1 STATION 2
13:30 HOUR * 14:30 HOUR *
T22AD851-0002 T22AD851-0003
Division Cyanophyta
Class Cyanophyceae
Family Chroococcaceae
Microcystis aeruginosa © COLONY 36 94
Family Oscillatoriaceae
Oscillatoria spp.® FILAMENT an 1992
Division Chlorophyta
Class Chlorophyceae
Family Chlamydomodaceae
Pandorina morum © COLONY 208 1016
Family Hydrodictyaceae
Pediastrum spp. ? COLONY 288 84
Family Coelastraceae
Coelastrum spp.° COLONY 79 52
Family Oocystaceae
Ankistrodesmus spp. ® COLONY 15 13
Dictyosphaerium spp. " COLONY 36 40
Kirchnertella spp.® COLONY 16 8
Selenastrum spp.” COLONY 5 0
Family Scenedesmaceae
Actinastrum spp. " COLONY 7 40
Micractinium spp.® COLONY 34 14
Crucigenia spp. " COLONY 184 151
Scenedesmus spp. * COLONY 9,198 4153
Family Desmidiaceae
Closterium spp. " CELL 12 33
Cosmarium spp.® CEL 10 0
Stavrastrum spp.° CELL 20817 11,254

Q\' BS5I GROUP (THAILAND) CO.L'

(- IS0 5001:2015 CERTIRED
IS0 MOD20%6 CERTIRED
.

e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

1/3

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .

00O



LIS
Q\\\‘\ | 'M?,;'

e
W

4

Y

£\

LABORATORY ACCREDITATION
UAE United Analyst and Engineering Consultant Co., Ltd. oy \” ’
E_AW™W.  ;350| Udomsuk41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 b N
consuLtant comeany ummen  Tel,0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com TESTING
—_— = No.0063
PHYTOPLANKTON COUNTING RESULT
(Natural Units/mL} UNIT STATION 1 STATION 2
13:30 HOUR * 14:30 HOUR *
T22AD851-0002 T22AD851-0003
Class Euglenophyceae
Family Euglenaceae
Euglena spp.” CEL 77 Q0
Phacus spp. b CELL 9 14
Strorbomonas spp.® CELL 0 51
Trachelomonas bispida © CELL 9 90
7. volvocira ° CELL 46 83
Division Chromophyta
Class Bacillariophyceae
Family Thalassiosiraceae
Cyciotella spp." CELL 12 11
Family Aulacoseiraceae
Aulacoseira granuiata © FILAMENT 197 84
Family Fragilariaceae
Synedra rumpens © CELL 88 2
S. uha ® CELL 2 20
Family Naviculaceae
Gyrosigma spp.° CELL 32 5
Navicula spp.®? CEL 38 13
Family Bacillariaceae
Nitzschia spp.® CELL 9 5
Family Surirellaceae
Sunirelia spp.® CELL 312 200
Class Chrysophyceae
Family Pleurochloridaceae
Isthmochloron spp.© CELL 55 43
Class Dinophyceae
Family Ceratiaceae
Ceratium spp.® CELL 69 20

150 140010 CERTIRED
B51 GROUP (THAILAND) CO.LT

G SONTEHE CARTED = DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
( ) e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY .

2/3 2022-U019162



LABORATORY ACCHEDITATION

UAE United Analyst and Engineering Consultant Co., Ltd. NN

BLA-DSS
: : AR \J
3Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 il
WNITED ANALYST AND ENGINEERING
consurant coweany Lwmen 1el.0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

TESTING
No.0063
PHYTOPLANKTON COUNTING pEeeY
(Natural Units/mL}) UNIT STATION 1 STATION 2
13:30 HOUR * 14:30 HOUR *
T22AD851-0002 T22AD851-0003
Family Peridiniaceae
Peridinium spp.° CELL 344 35
TOTALABUNDANCE 32567 19,710
AMOUNT OF SPECIES 31 30
SAMPLEVOLUME (mL) 162 190
SAMPLECONDITION
WATER'S COLOUR/TURBID COLOURLESS/CLEAR COLOURLESS/CLEAR
SEDIMENT GREEN GREEN

@ ISOJIEC 17025 ACCREDITED BY DEPARTMENT OF SCIENCE SERVICE (DSS)
b ; VERIFIED BY OWN LABORATORY QUALITY SYSTEM, BUT STILL NOT ACCREDITED

REMARK : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF 23 T%EDITION, 2017
STATION 1 Fafofvae (mfiagedaacnit)
STATION 2 Joudor (Tnadasmin)

Moo R

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR

MARCH 18, 2022

e * DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
[ P ——— ] o REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY 3

BS| GROUP (THAILAND) COLLTD

3/3 2022-U019162



LSAE

UNITED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.02763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

ANALYSIS REPORT

CUSTOMER NAME : DOUBLE A (1991) PUBLIC CO.,LTD (PULP 1)
ADDRESS : 1 MOO 2 THA TUM SI MAHA PHOT PRACHIN BURI 25140
CONTACT INFORMATION : TEL : 08 5835 1371 e-mail ; kunnapat_p@doubleal991.com
SAMPLING SOURCE -
SAMPLE TYPE : SURFACE WATER RECEIVED DATE : MARCH 2, 2022
SAMPLING DATE : MARCH 1, 2022 ANALYTICAL DATE : MARCH 2-11, 2022
SAMPLING TIME i REPORT NO. + 2022-U019163
SAMPLING METHOD : PLANKTON NET WORK NO. : 2021-009206
SAMPLING BY : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T22AD851-0002 - T22AD851-0003
ANALYZED BY : MISS NAPAPORN PURATAKO
ZOOPLANKTON COUNTING RESULY
(UNITS/m?®) UNIT STATION 1 STATION 2
13:30 HOUR * 14:30 HOUR *
T22AD851-0002 T22AD851-0003
Phylum Protozoa
Class Sarcodina
Family Arcellidae
Arcella sp. CELL 11,057 66,545
Class Ciliata
Family Vorticellidae
Vorticella sp. CELL 644 4406
Phylum Rotifera
Class Monogononta
Family Brachionidae
Antirasopsis sp. INDIVIDUAL 1,307 6,600
Brachionus sp. INDIVIDUAL 5,207 28,585
Keratella sp. INDIVIDUAL 9,107 68,195
Family Lecanidae
lecane sp. INDIVIDUAL 3,900 7,706
Family Trichocercidae
Trichocerca sp. INDIVIDUAL 2,594 3,845
Family Synchaetidae
Polyarthra sp. INDIVIDUAL 3,257 16,500
Class Digononta
Family Philodinidae
Rolana sp. INDIVIDUAL 8444 23645
Phylum Arthropoda
Class Crustacea
Cyclopoid Copepod INDIVIDUAL 0 2,756
Nauplius of Copepod INDIVIDUAL 2594 2195
Family Moiniidae
Moina sp. INDIVIDUAL 0 2756

150 5001:2015 CERTIRED

LY BS1 GROUP (THAILAND) CQ.LDJ

150 W001205 CERTIFED

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

12
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LSAE

UNTED ANALYST AND ENGINEERING
CONSULTANT COMPANY LIMITED

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Tel.02763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com

===
ZOOPLANKTON COUNTING RESULT
(UNITS/m?) UNIT STATION 1 STATION 2
13:30 HOUR * 14:30 HOUR *
T22AD851-0002 T22AD851-0003
Phylum Mollusca
Class Bivalvia
Bivalvia Larva INDIVIDUAL 7,800 6,056

TOTALABUNDANCE - 55911 239,800
AMOUNT OF SPECIES 1 13
SAMPLE CONDITION

WATER'S COLOUR/TURBID COLOURLESS/CLEAR COLOURLESS/CLEAR

SEDIMENT GREEN GREEN

REMARK : STANDARD METHODS FOR THE EXAMINATION OF WATER AND WASTEWATER, APHA, AWWA, WEF 23 TEDITION, 2017

STATION 1
STATION 2

Yafavias (wflagedaamin)
Yaudodn (lagaaamin)

oo R

(MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR

MARCH 18, 2022

150 S001:2015 CERTIFED
IS0 400120 CERTIRED
BY

851 GROUP (THAILAND) CO.L

e REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.

e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
TD]

2022-U019163
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United Analyst and Engineering Consultant Co., Ltd.
3So0i Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260

consuLtant coweany Luteo Tel.0 2763 2828 Fax 02763 2800 www.uaeconsultant.com E-mail: uae@uaeconsultant.com
ANALYSIS REPORT
CUSTOMER NAME : DOUBLE A (1991) PUBLIC CQ.,LTD (PULP 1)
ADDRESS : 1 MOO 2 THA TUM SI MAHA PHOT PRACHIN BURI 25140
CONTACT INFORMATION : TEL : 08 5835 1371 e-mail : kunnapat_p@doubleal®91.com
SAMPLING SOURCE -
SAMPLE TYPE 1 SEDIMENT RECEIVED DATE : MARCH 2, 2022
SAMPLING DATE : MARCH 1, 2022 ANALYTICAL DATE : MARCH 2-11, 2022
SAMPLING TIME T REPORT NO. 1 2022-U019164
SAMPLING METHOD : PETERSEN GRAB WORK NO. : 2021-009206
SAMPLING BY : MR KRIDSANAPONG NAMTHIP ANALYSIS NO. : T22AD851-0006 - T22AD851-0007
ANALYZED BY : MISS PATCHAREE KONGCHUMNAN
BENTHOS RESULT
(INDIVIDUALS/m?) STATION 1 STATION 2
13:30 HOUR * 14:30 HOUR *
T22ADB51-0006 T22AD851-0007
Phylum Annelida
Class Oligochaeta
Family Tubificidae 7 28
Phylum Mollusca
Class Bivalvia
Family Corbiculidae
Corbicula sp. 7 0
Phylum Arthropoda
Class Insecta
Family Chironomidae
Chironomus sp. 21 7
Family Caenidae 7 0
TOTALDENSITY 42 35
AMOUNT OF SPECIES 4 2
SAMPLE CONDITION ) i G_RAVEL HEAVY CLAY
STATION 1 Fadatmas (wflagadaswmiz)
STATION 2 Faudo (Inqaaaein)
" (MISS CHAWEEWAN BOONLA)
LABORATORY SUPERVISOR
MARCH 18, 2022
r—— e DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL .
[ 1S0 MODE20 CERTIRED ¢ REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
BY BS| GROUP (THAILAND) CO.LTD, 1 !,1

A0 OO0
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Analysis Report

IRC Job No. :
Issued Date : 2 June 2022
REPORT No. WD013/2022
CUSTOMER NAME viem suidia o (1991) $aim Gvww) (5ade 1)
CONTACT NAME aunyaguia  Jyayruseiais (085-835-1371)
SAMPLING PARAMETER Total Dust and Respirable Dust
SAMPLING DATE 18, 19 May 2022
ANALYTICAL DATE 25 May 2022
SAMPLING INSTRUMENT Personal Air Sampling Model SKC 224-PCXR8 and PVC Filter
Result (mg/mg)
ltem Location Measured Time
Total Dust Respirable Dust
1 Wood Handing at Chipper 2.55 pm - 3.55 pm 0.12 0.04
2 | Wood Handing at Debarking Drum 2.50 pm - 3.50 pm 0.16 0.10
3 RC & LK 3.40 pm - 4.40 pm 0.12 0.07
4 | sruuilinauluu Secured Landfill AA 2.15 pm - 2.15 pm 0.09 0.06
5 |Use il plant 2.00 pm - 3.00 pm 0.12 8
Standard* 15 5

Reference : *Notification of Ministry of Interior on Safety in Working Environment, B.E. 2520 (Chemical Substances)

L
g g ;
Tested by : 4 n?"u Approved by : fHin
Mr. Jakkree Inta Ms.Thittaya Nanmuen
Environmental Scientist Laboratory Manager

= DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

= REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 1 of 1
122 Moo. 2 Thatoom, Srimahaphote, Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430
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Analysis Report

.!'ﬁg_ Job No. :
Issued Date : 24 May 2022
REPORT No. Ws004/2022
CUSTOMER NAME U3t Fuida 1o (1991) $1m (umew) Asade 1)
CONTACT NAME Aufiyaguia  Yygy1Ussety (085-835-1371)
MEASURED PARAMETER Equivalent Sound Level 8 hours (Leq 8 hrs)
MEASURED DATE 18 May 2022
MEASURED TIME 9.30 am - 5.30 pm
MEASURED INSTRUMENT Sound Level Meter Model Aco Type 6236 No.11 Serial No.192014
Sound Level [dB(A)]
Location Period
Leq Lmax
1" hour 80.7 87.0
2" hour 80.2 86.1
3" hour 79.3 84.2
4" hour 79.0 86.9
5™ hour 793 86.3
Debarking Drum Line 1 =
6 hour 734 85.8
7™ hour 715 89.2
8" hour 80.1 86.6
Leq 8 hrs 79
Standard” 85
Reference : “Announcement of Department of Labour Protection and Welfare, B.E.2561 (Time Weighted Average-TWA)
Tested by : ';ﬂé Y Approved by : 'ﬁmﬂ
Mr. Jakkree Inta Ms. Thittaya Nanmuen
Environmental Scientist Laboratory Manager
« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 1 of 6

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 085-835-4510 FAX: 02-659-1430




Analysis Report

IRC Job No. :
Issued Date : 23 May 2022

REPORT No. $2_003/2022
CUSTOMER NAME vith fuiia 1 (1991) $hie v (sade 1)
CONTACT NAME Aufagiuia  Uggauseiasy (085-835-1371)
MEASURED PARAMETER Equivalent Sound Level 12 hours (Leq 12 hrs)
MEASURED DATE 18 May 2022
MEASURED TIME 9.30 am - 9.30 pm
MEASURED INSTRUMENT Sound Level Meter Model Aco Type 6236 No.11 Serial No.192014
—— — Sound Level [dB(A)]
Leq Lmax
1" hour 80.7 87.0
2™ holr 80.2 86.1
3" hour 79.3 84.2
4™ hour 79.0 86.9
5" hour 79.3 863
6" hour 73.4 85.8
th
Debarking Drum Line 1 : ™ 1] i, L
8 hour 80.1 86.6
9" hour 80.1 90.2
10 ™ hour 80.0 85.9
11 i hour 79.9 848
12™ hour 79.8 84.6
Leq 12 hrs 79
Standard”’ 83

v
Reference : “Announcement of Department of Labour Protection and Welfare, B.E.2561 (Time Weighted Average-TWA)

Tested by : 'f\\’ﬂilq} Approved by : nin
Mr. Jakkree Inta Ms. Thittaya Nanmuen
Environmental Scientist Laboratory Manager

= DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

« REPORTED ANAL YSIS REFERS TO SUBMITTED SAMPLE ONLY Page 1 0of 6

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430




@ Analysis Report

- - Job No. :
Issued Date : 24 May 2022
REPORT No. WSs004/2022
CUSTOMER NAME U3t wuida 1o (1991) $aife (o) Qsade 1)
CONTACT NAME Aufyaguia  Jygiusiaty (085-835-1371)
MEASURED PARAMETER Equivalent Sound Level 8 hours (Leq 8 hrs)
MEASURED DATE 18 May 2022
MEASURED TIME 9.35am - 535pm

MEASURED INSTRUMENT Sound Level Meter Model Aco Type 6236 No.13 Serial No.192016

Sound Level [dB(A)]
Location Period
Leq Lmax
1 hour 94.1 98.5
Z o hour 94.0 98.6
3 o hour 94.5 99.1
& ¥ hsiir 93.8 97.8
5™ hour 93.9 97.7
Chipper Line 1
6" hour 90.3 97.5
7" hour 92.8 97.6
8 # hour 94.5 99.2
Leq 8 hrs 93
Stim:lardlJr 85

Reference : 1ﬁﬁmnr::L.lrmt-:merlt of Department of Labour Protection and Welfare, B.E.2561 (Time Weighted Average-TWA)

v o b =
Tested by : $hB)) Approved by : Y n
Mr. Jakkree Inta Ms. Thittaya Nanmuen
Environmental Scientist Laboratory Manager

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 2 of 6

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 085-835-4510 FAX: 02-659-1430




Analysis Report

i !E,'“Ch . Job No. :
Issued Date : 23 May 2022
REPORT No. 52 003/2022
CUSTOMER NAME U9 suilia 1o (1991) $1im i) (sude 1)
CONTACT NAME Aufyauia  Jggusviady (085-835-1371)
MEASURED PARAMETER Equivalent Sound Level 12 hours (Leq 12 hrs)
MEASURED DATE 18 May 2022
MEASURED TIME 9.35am - 9.35 pm
MEASURED INSTRUMENT Sound Level Meter Model Aco Type 6236 No.13 Serial No.192016
Location Period Lo bl
Leq Lmax
1" hour 94.1 98.5
2™ hour 94.0 98.6
3" hour 94.5 99.1
4" hour 938 97.8
5™ hour 939 97.7
6" hour 90.3 97.5
Cher Uikt 7:: hour 9238 976
8" hour 94.5 99.2
9" hour 95.2 99.6
10 u hour 948 98.9
11 " hour 92.2 98.2
12" hour 920 98.1
Leq 12 hrs 93
Standard”’ 83

v
Reference : Announcement of Department of Labour Protection and Welfare, B.E.2561 (Time Weighted Average-TWA)

Tested by

'B"n ¢ ‘Ht

Mr. Jakkree Inta

Environmental Scientist

= DO NOT COPY PARTIAL OF THIS ANAL YSIS REPORT WITHOUT OFFICIAL APPROVAL

* REPORTED ANAL YSIS REFERS TO SUBMITTED SAMPLE ONLY

C
Approved by : nnmn

Ms. Thittaya Nanmuen

Laboratory Manager

Page 2 of 6

122 Moo. 2 Thatoom, Srimahaphote,Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430
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.ARC
REPORT No.
CUSTOMER NAME
CONTACT NAME
MEASURED PARAMETER
MEASURED DATE
MEASURED TIME

MEASURED INSTRUMENT

Analysis Report

Job No. :

Issued Date : 8 June 2022
WH001/2022

Uit wuida 1o (1991) it (uvnew) (sade 1)
aufIiuia  Unanuseiass (085-835-1371)
Wet Bulb Globe Temparature

18 May, 7 June 2022

10.00 am - 12,00 am

Heat Stress Monitor Model Delta Ohm ; HD 32.2

Temperature (°C)
ltem Location Type of Work
WB GT DB WBGT | Standard”
1 Digester Pulp 1 NuLu 27.6 353 34.6 30 34
2 Recovery Boiler at Burner Floor at NPP5 UL 276 37.2 36.2 30 34

Reference : “Min isterial Regulation on Standard of Safety Administration and Management, Occupational Health and

Environmental Condition concerning Heat, Light and Noise, B.E. 2559 (Section 1 : Heat)

voa b

Tested by : g

Mr. Jakkree Inta

Environmental Scientist

Approved by : Nean

Ms. Thittaya Nanmuen

Laboratory Manager

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL

« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 10of 1

122 Moo. 2 Thatoom, Srimahaphote, Prachinburi, 25140 .TEL: 037-208-800 Ext.3838 FAX: 02-659-1430
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.IRC

TR S

REPORT No.

CUSTOMER NAME
CONTACT NAME
SAMPLING PARAMETER
SAMPLING DATE
ANALYTICAL DATE
SAMPLING INSTRUMENT

Analysis Report

Job No. :
Issued Date : 17 June 2022
WC004/2022
U3 muida 1 (1991) $1 (uvnw) (sude 1)
AungIgiuia Uy usxasy (085-835-1371)
Chemical Fume
18 May 2022
23 May - 15 June 2022
Personal Air Sampling Model SKC 224-PCXR8 and Filter, Sorbent Tube , Sampling Bag

Item Location parametef” Unit Result Standardu LOD Analytical Method
NaOH me/m’ | 002 2 0.001 OSHA ID 121
1 | Chemical Plant clo, me/m’ 0.04 0.3 0.001 OSHA ID 101
SQ, ppm 0.017 5 0.001 UV Fluorescence
NaOH mg/m’ | 002 2 0.001 OSHA ID 121
2 | Clo, Plant clo, me/m’ 0.03 03 0.001 OSHA ID 101
SO, ppm 0.014 5 0.001 UV Fluorescence
stq“( ppm 0.124 20 0.001 UV Fluorescence
3 | Fiberline CH,SH” ppm 0.04 10 0.01 NIOSH 2542
CH,SCH, ppm 0.09 10% 0.01 OSHA IMIS D650

Reference : "Announcement of Department of Labour Protection and Welfare, B.E. 2560 (Chemical Threshold Limit)

¥ American Conference of Governmental Industrial Hysienists 2013 (ACGIH)

yTested by Emex Association Co,, Ltd. Registration No. 7-244.

MTested by Integrated Research Center Co. Ltd. Registration No. 3-199.

ND = Not Detected, LOD of CH;5H = 0.025 ppm, CH,5CH; = 0.08 ppm

Sampling by :

Approved by : 'ﬁ MmN

Mr. Jakkree

Inta Ms.Thittaya Nanmuen

Environmental Scientist Laboratory Manager

- DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 1 of 3

122 Moo. 2 Thatoom, Srimahaphote, Prachinburi, 25140 .TEL: 085-835-4510 FAX: 02-659-1430



Analysis Report

IRC Job No. :
Issued Date : 4 July 2022
REPORT No. WC004/2022
CUSTOMER NAME U3 suida e (1991) $aifa (vnww) (suda 1)
CONTACT NAME Afganiuda Yyaiuseiads (085-835-1371)
SAMPLING PARAMETER Chemical Fume
SAMPLING DATE 7 June 2022
ANALYTICAL DATE 9 June - 4 July 2022
SAMPLING INSTRUMENT Personal Air Sampling Model SKC 224-PCXR8 and Sorbent Tube , Sampling Bag
ltem Location Parameter. Unit Result | Standard" LOD Analytical Method
st’” ppm 0.102 20 0.001 UV Fluorescence
1 [Pulp Mill at Evaporation Plant CH,SH ppm 0.36 10 0.025 NIOSH 2542
CH,SCH, ppm 1.25 107 0.01 OSHA IMIS D650
H,S" ppm 0.059 20 0.001 UV Fluorescence
Recovery Boiler at Burner
2 i CH,SH ppm 0.05 10 0.025 NIOSH 2542
CH,SCH, ppm 0.22 107 0.01 OSHA IMIS D650

Reference : Announcement of Department of Labour Protection and Welfare, B.E. 2560 (Chemical Threshold Limit)

“American Conference of Governmental Industrial Hygienists 2013 (ACGIH)

*Tested by Emex Association Co., Ltd. Registration No. 2-244.

cuTesteci by Integrated Research Center Co.,Ltd. Registration No. 2-199.

T
? gl
Sampling by : ’in%il Approved by : Ny
Mr. Jakkree Inta Ms.Thittaya Nanmuen
Environmental Scientist Laboratory Manager

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL
« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY Page 3 of 3
122 Moo. 2 Thatoom, Srimahaphote, Prachinburi, 25140 .TEL: 085-835-4510 FAX: 02-659-1430
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Sk

CORPORATE SEVICES 3: EQUIPMENT CALIIATION AND TESTING SERVICES A

5344 PATTANAKATN ROAD SOI 1K, SUANLUANG, SUANLUANG, BANGKOK 10230 %77
i

TEL (4271 7-3000-24 FAX. 0-27104MKt ferd—
CadmRANOM FI88
= = . : / Cert. No.: :
Certificate of Calibration  Gertfeate No.: 21Hzms0 HE1HEAE0
Page: 1ol 2 Page: 2 ol 2
This Wil with probe Sarial No. 18026813,
Exbipeet : i) v Mo Rosult of Callbration:- Withaut Adjustrmint
Manutacturer: Delta Ohm Thx “’:“"":::""" "“::‘ '“""::‘::‘“‘:“:‘;":‘“l Funation; Temperatura measwament for Tn.
encept proe writien sop: e .
Model = HO 322 Corporate Sarvices 3: Equipmant Calibratin and Testing Sarnvices S:M'rd LILIcI Errar ulur:ennur::em
ki e (' rc rc ey
10 Na.: - 20023 200 0,073 042
Condition As-Rocalved: Lsad llam 30026 0.0 -0.028 042
40.036 40.0 -0.036 042
Rucolved Data: 24 Decambor 2021
Cabibration Date: 2B Decamber #21 This it with probe Sedal No, 10028232,
Raesult of Callbration:- Withaout Ad]usbmient
Riference: 2112.00800E Subenittsd by:  Iningrated Resoarch Carter Ca, Uit Funation: Temparatiite t for Tg.
Amblent Tomparaturs: | 35 £ 31 °C Standard uuc*
R i i (80201 % 122 Moo 2, T Thetcom, A Srmahaphote, Prachinbur 25140 Tamparatura Reading Error
reh ("ch (5]
20023 201 G077
Procodurs usad:  Galfration were conducted using in-house caibration pracacure CP.HO3 acconding to comparisse wilh 30.026 Wt here
slandard proba for function inie umidity | smpartun chambor. 40,036 400 0,036
. i This was with proba Sodal Mo, 10031085,
Result of Callbration:- Without Adjustmient
1-Reforance siandans irstuments Function: Temperure msssurement for T,
Instrument Modal SerialMo.  Corifficato No.  Due Date Blandard buc Uncertainty
1) Hanaelg Themmomstar With Sensor 1821 ABAz 2842 19 Aup 2022 frigstone fegdy Ry DY Muuntnimant
2 Thes cerfificate bs valld cnly to the fiem calibrtbed on date and place of calliration, zé uc;:'i ‘(:; ‘;T;L ‘[;4?
3.This Cerfification i trscestils 1o th Inlsmations System of Ul mailsosd st- :!D.EIZIE 29i9 -Di‘ZE 042
~Nationnl Instituts of Metrelogy Thlland (NIMT} 40036 30.0 -0.136 042
UUC" : Unit Under Calibration
The reponed uncerainty of measurement was base on slandard uncertainly mulliplied
by covaraga factor k = 2.00, providing confidence level approximataly 95%.
-olo-
{1
Callbrated by ;  Kraipop Orewt Approved Signatary ©
Issue Dato: 28 Decomber 2021 (] Chisket Waswanjua :
[ ] Pormihipga Tamepakit
[ ] Pitak Srmonghal
w 0277435 a 1088284

ARCHEMICA

Certificate of Calibration
Aquion: Anion (ID#822)

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

Aquion S/N: 180344663

Tususesnisaaulfisu “1A394 lon chromatography” For

Emex Association Co., Ltd.

(Calibration Certificate of lon chromatography)

Izl 3-244
{Mr. Thitipeng Piromkripuk)

Applications Chemist

fiAMIINTINenNTY
immzdon 2-244

e




<4= Checklist ICS Preventive Maintanance

Dionex lon Chromatography
Preventive Maintenance Report

Thitipong Piromkripuk

Instrument Detail

Consumable Detail

Perform By
Archomica Lab Co. Ltd

W = Ervimnmantal ! %kl
Frchemica Lab E‘ME)% e

A Mk CIATION Do petoiln
Date Uiuﬂ'“ﬂfnf WA “[ﬂnvm .

immzdon 3-244

TuSuseennsaauLiiay “indes Inductively Coupled Plasma (ICP-OES)”

(Calibration Certificate of Inductively Coupled Plasma (ICP-OES))

immzdon 2-244

Seq: Chy Canfract of
P:g&1d|2 10-Jan-2022 (PMPQS1eton Qusl 2022-01-10
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification
| General Information
Computer Name Varsion Number:
Instrument Controller:  DESKTOP-DSTOO1E  7.2.7 Buid 10368 (290782)
Client; DESKTOP-DSTOOIE  7.2.7.10369
Operator: Thitipong Pirambkripuk

Overall Test Result: Passed

Comparisen Format:
A8 Parameters. Sigrificant Digits: | 1]
/ﬁg
i , iy
AACALMICA LA
[ o ? Jo/l /21
Reviwer's Sgnatura i Dats Oparators Signature  Date
_M-E Erparmarial
X St Modizal Exp
EME TATION O LT
R
Chvomelecn o} Tharma Eisher Scianiic 2017 NEAUFTIANTTINTEHONTU R
PR wmeidlon 2-244 Piinlod: 1042022 1423

' >
Perkin

For the Better

Optima8300
Preventive Maintenance Report

Company Name: Emex Association Co,, LTD.
Instrument Location: 27, 29 Soi Pharam2, Soi 30 Bang Mat,
Chom Thong, Bangkok 10150

Instrument Serial No.: 07851604262

Date:

Tenlfiiansims piene
wmziion 9-244



Jcnossmprmnssw Preventive Maintenance (PM) Component List

Company Name: Ernen Assnciation Co. LD, !
Address i i i Compenent / Specific Model Serlal # Configuration Nates
27,28 50 Phal Th
2 it ramiZ, Sci 30 Bang Mat. Chim Thang, Bangkok 10150 el
[ Sorkal ; [r— . = 1cf2 Optimag3ng NTESTE04262 Synagistic ¥ 1071275
‘ i —
¥ appl K. Kanchana Telephone Number: [2-867-1126
Smlleeil'nm Service Ordar
N & Crayanan = WO-01612540
Date PM Performed: 2-Mar- 2002 Next PM Due Date: 2-hug-2022
M- )
T Parts Lists
Standand Labor Hours to Complete PR : | 4 hours
1 Parts Included with the PM.
- | PartNumber |
Part Number Release . Publication Date ) | {if 4 | Description Quantity
09370141 .5 ' . 095098 A Fite il
| Reey A January 2018 PerkinEimer 091 » i Fiter-Spectrometer |
. - TS0 Al Fitar-F Ganaretar I
Scope — |
The purpose ofthis PM s to ensure the contimued functional { O s, S L
Inspecting #nd repiacing sny woen ar damaged parts, This service choul only b pmnmlwalmlm BIE10377 Raudlal Winciow 1
represensative of Perkinglmar, T :
The cussame shauld save thelr method baforo the PM begins. No77oA3s Oing it Infector suppart apter 2
‘General Instructians NO7BOM37 D-ring kit, torch &
The customes must provide the engineer data recent o
performance prior to starting the PM,
Always theck with the customes befare making any changns that may affact the customar's anaysts or Tor P
calibration, Ineliling & current back-un of systern saftwane andfor data fifes. The completed document pll B
shoutd be signed by an authorized PeriinElmer and custamer rearesentative sd left with the customer. PartNumbes Expired Date
Lipel wiicker and g = requined. {If applicable) Description Cuality BatchfLot # L]
Capytight Infarmation | |
Thia document contains proprieiary infoemation that s protected by copyright A1 rights are reserved
Ko part of this iy be in ary farm ar translated |man:|amm NEEALETR Muti-Element Standard an LT-024CRNT | 30-Mar-2023 |
haut th . = i
e O MY . I i T NEan0IE L Standard diuted 100 % an | se3acRv1 | ap-aug-enez
Tradamarks ) T PR |
Registered names, rademarks, sic. used 0 this documant, even when not specifically marked as such, are NISERLSZ W Cal Salution AR 32TMIK | 30-Now20z2
orotected by law. PerkinElmer iz & registered trademark of PerkinElmes, Inc All other ademarks and 1 1
registesed ot gwnid by Perkingk I, o s subsicie that are depicted herein are the 302046 WIS Wavecs Soln(lm AR | S7-023CRTY 30-APR-2023 |

Propety of their Fespactive owners.
Except as spectically set forth in its terms anid conditions of sale, PerkinElmer makes no Warranty of
any kind with regard to this docsment, incuding. but nat limited to, the implied warranties of

Ervimanmartal
L e Modicnl
CIATION

.

itngss far o pa P T
PerkinEimer shall not e liable far incidantal o consequants damsges in connection with the w&_u

o use af this document. '—_E‘FEH’“NMH‘U ‘Hﬂnlﬂ'llﬂﬂ 17 Jlrl'l l-\?lflﬂ'ﬂ'u
EM el Modical Expe ( immzsTlog 3-244
ICP-OESOpumas i Prevenive Visini v i Page 107 ] o | 1r-OEs Cptina 300 Prevenive Maimtenanze (PM}
J
mamziilon 3-244 L
7 - \
Procedure Checklist i
| Chetk il BF generator and spectrameter paves supply voltages.
Use { ] to check compietad.
Spectrometer Control/Interface PCB Test Points
1. General: 1 T
1 sk customer about unit's perfarmence since st visit, TP Voltage (DC]|  Tolerance Description
¥ Check i AL i der Inad for lpvels and ding. - —
;:e incaming AC line vulmzr"u:mr_.w proper levels and grounding, 1 Ay | + S00mY From Main Susphy
b Medhanieal 2| aw | + 20m Cnboard = Fiot View 8/Y Maton
| eal: )
@ inspect ard clean all fans and filtess, 3| asv | demme anboard - Far Spectramstar Cordrol Fecronics
¥ Inspect and replace torch commanents and necessary. 4 | asw | +s00mv Onbeard | Fecrani:
Torch Companents Replaced: [ Yes Mo 5 +130 + 1oomy | Dnboand - Saurce at 33 for igaris Engiee and scl_aén
¥ Inspect all tubing for signs of cracking w'::ldng and .-puu_n necessary, P e —" = T |
Tudi ed: ¥iYes Ll 1
A 3 | # 5OV Fram Main Supay |
¥ inspect the peristaltic pump for proper operatioe. =
#1 Chinck and adjust if nocessary, the sxtarnal nitrogen, argon shear gas and warar sipgly | . = 250500
— 3 | + 506D |
¥ Chack and adjist IF pecessary, The intesnal nitragen, muin atgon, toreh argan and shear T
g3 prEssne. 1n tooNy -
1 X s.n END
Reguiatoy Miasurad Pressse St Pressure ! —
2 4 5.0GND
Nitrcgen £ N feafibratesd i Factory] . | ==
e | = fr. | s | e Ovibaird - For ltafua Engre
N S i | & e -, + 100my W TEC
Tarch Angen | &7 | &7 peig | —_— — £
- + F 1B5Y A, + 100V VISTEE
Shear G | &5 | 65 puig L 1 —
Water | 35 ' ELT™)

™ Chock shoar gas nazzlo For blockages and progar, urdom flaw.
¥ inapect aitrogen HifLow purge and shear gas solenoids for proper function.
1 inspect the function of all spacirameter mators. Uriva the metoes from the
Spactrametar [JOM, [slits, XY mator]
® inspect the function af The preurmatic shutler Tor proper apevation.
v hiller 35 required, Make the ustomer
aware of the imporiance of maintaining the chiller fluld level and féer replacement.
¥ Drair st compressor surge tenk,
¥ Clean exteriar of instrument,
® Visuzy inspect all PC hoards for cleanliness and signs of cormsion

‘Manlmmnh TN EienTy
immzdon 2-244

| ICPOnS Optmaa i Proventsve Maimiznsnec (#M) Fae 3ol 7|




¥ Run instrument diagnastic checks fram the aparopriate Device Contral Module.
RF Generator:

M Check the AF generata
¥ Check the furction of all

Spectrometer;

L] Chack the spectrometer status screens. Ensure Raady mode with na fetat errars
* Check the spectromater optica! 1ub temperatures {tap, bottam, fin, optical base]
¥ Check detector temperstures

™ Check TEC valtages [6.5VDC)
4. Optical:
¥ Clean or reglace the axish and ratial view windows 3 nacessany.
Haial Window Aeplaced: Clives Flia
Radisl Window Replacec: Clves L

E. PM Porformance Tests:

# Perfarm View Align

5.1 Spoctrol Resofution :
¥ Measure the spectrometers ably 1o separate two adjacent wavelsngths

Parameter Specifization Teat Resuit PassfFail
A5 103,696 - Resolution 0007 Q.pas -Passe\;.
M 231604 - Resalution S0.008 0005 Pazsed
¥ 341,876 - Resalusion o3 0907 Pz
La 408.672 - Resalution =00 oS Passed
Ba 455,803 - Resalution 0005 a1 Passed
5.2 Precision |
™ Tust for reproducibility of a st of measumement.
Paramater Test Resal Pass/Tull
s 193,656 ; | Passed
2n 311,85 I B 0.34 | Passed
Man 357,610 1 053 Passad
La 375,478 (31} Passed
Ba 455,403 (48 Pagsed
Ba 493,408 WRSD %1% 048 Prssad

| icromsOpimas 0 Preventve Maintomanee (#4)

Additional Comments

‘Additicnal Comments Regarding the PM

Review

The preventive maintenance checks and if applicable tosts for ICP-
have been campleted.

This ICP-DES/Optimad300 Fosses ¥ Fails [ the preventive maintenance,

Review of Preventive Maintenance:

Authorized PeskinEmer Represepfative: Date:
th}rﬁkam £ 2 March 2022

Authorized Customer Represertafiye: - T:

! R an Axfal & Radlal BEC according o the ART spec

5.1 Avigl 8EC Col:
Method “BEC-KL” For Samales “18 (2%HNO3)" and 15 (N930-0221/100)°, record imtensities.

Caleulated 8EC: BEC = (IB™* Conc of Sud) / 1B). Whena Conc of Std = 500 PP

Element tonc 0 ;,,

[T cdzE | 00 a7 [ 100
B Cone | 1548 I BEC [ o [ Pass/ra
IBBOD | weEs | 298 [<1samPE | Passed

5.2 Aodial BEC Mn:
Methad *BEC-AL" For Samples U (ZMHRO3|" and 069-1578)", recosd Intensitios
Caleulated BEC: BEC = 1B * Conc of Std) / (5 - 18], Where Conc of 5td = 1,000 22

Element ® | s

Mn 27 3517 1017

1B"Conc [0 BEC Spee | Pussrall

3617000 83257 3678 <45PPB | Passed
7. Review:

¥ Beview with the customer PM work perfarmed.
* Discuss recommended customer supplied materials i hive an hand
¥ Attach P sticker,

| 1cr-oEs Opimak i Prevemise Masmemnce (P8) Pu=sof? |

Hgkhad: FL Seng & Paes 3-430 Page 1 Date: A73/236% 19:51.1%

Analysia Bagun

Losrged I Analyst urer Tachnigue: 2A Flams
Spagtroseter Model: Akoalyst 200, 5/3 2008503033 hutosumplar Modal :

sanpla InZeemation File: ©:'\data-AhyooeriJample Informatisn'PH. abf
wtch

Rewults Cats Sst: P OBMaIZ0az

Roaules Likeary: C:hdate-daiServies) sl ts . mdk

Mathod Londas
Hathod Hpme: FL Send & Prec 2-400 tthod Last Sawed: 17472563 11:20:02
M thitl DeaceipTion: Using 7 og/l Cu Stancacd = AN 27409

Analyte Calibration Eqdetion Mavelangth Energy
Tu LAy [ EERTETN] FELIH ey
Sogueton B, arto = Lesataen:
Samgle ID- Calib Blank 1 Date Colleoted: 8732565 10.51.57
Analyst: Data Type: Original
Beplicate Data: Callh Blank 1
Gepl  JaplaCanc StndCone BlokCore  Tisz
N afz /L
B £0.00]
] 10,00y
b 3,00
4 1.y
4 L.ty
3 r.col
H 1.0
® [
@ 13 c01
k] 17 6ng
awani [ER
o et
1BED: J.tn
Eebi—zess pesiarmed
Sequence tic @ 3 Aurcannpler Locseisn:
Sumple IO: 2ppa Cu atd Crits Sollasted: B7372565 10:54:11
Jnalyec: Sarules BRI Duta Type: Ocighral

Baplicata Daca. Zppm Cu abd
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. THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
T I S c H 2 e e
i ‘ ‘J S 5 MTC No, EEL.BP.  10/1264

Environmental

CALIBRATION CERTIFICATE

Submitted by + Integrated Research Center Company Limited.
[ Colibration Coriiication information_____________| Adidress +122 Moo 2 T.Thatoom A Srimahaphete Prachinburi 25140,
Cal. Date:  May 25, 2022 Rootsmeter §/N: 438320 Ta: 296 K Calibrated at Electrical and Electronlo Standards Laboratory, Industrial Metrology and Testing Service Centre
Operator:  lim Tech Pa: 751.08 mm Hg s - = .
i iR =50l 1C, Bangpoo Industrinl Estate, Sukhumvit Rd., Muang, Samutprakon 10280,
Instroment Calibrated ;
T — i . . Amblent Environment
- s e i Deescription - Sound Calibrotor Termperature H23 3O
1 2| .
1 2 Munufacturer P ACD Relative Humidity < {50+ 15} %
: : Model i by Ambieat Pressure < (101325 4 1.500) kPa
. - IE Serial No. + 100012
Standards used : 1. Digital Function Synthesizer NF Electronic DF- 1930 S/N 122037,

2 Measuring Amplifier BriclfKjser 2636 SN 1537484,

¥ A Taimag: TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 364014 S/N MY 44005560,

3. Pressure Transmitter Vaisala PTB202AD S/N TO650001
6, Audio Analyzer Keithley 201 5-P S/ 4106493,

7. Condenser Microphone Briel &K jaer 4180 S/N 2889871,

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressare level genorated by somd

Calculations calibrator under test shall be measured by standard microphone using an insert viliage technique.
Vstd=[Vol[[Pa-BR ) Fstap st/ Tal Vas]aVoll{Pa-ap)/P o * =i
T J| M This instrument as been ealibrated against standurds maintained of Electrical and Ebectronic Standards
For subsequent flow rate calculations: Laboratory (EEL), which nre waceable to the International System of Units through the Nationad Insitule of
Cutds m(( m@)a Qe w(( fagim))*) Metrology (Thailand).

The information on actual reading is atieched herewith and the uncertamty fimits quoted refer 1o (he
RECALIBRATION mensured values enly,
US EPA recommends annual recalibration per 1998 Date of Receipt 3 Dee. 2021
&0 Code of Federal Regulations Part 50 to 51, 1
Appendix B to Pact 50, Reference Methad for the Date of Calibration i 15 Dec. 2021 (W
of Particulate Matter in ' W ‘
the Atmasphers, 9.2.17, page 30.

Tisch Enviranmental, Inc. o
ookt TOLLERES et et EMELTC007 e
Villsge of Cleves, OH 45002 FAX: [513]467-2009 Office

2TISTR

FITISTR CALIBMATEN b
THAILAND INSTITUTE OF SCIENTIFIC ANT TECHNOLOGICAL RESEARCH (TISTR) | THAILANIHNSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0155 101264 Request No. 21-65/0155 MTC No, EEL. BP, 121264

The reported expanded uncenainty bs based upon a standard uncertanty multiplied by a coverage

factor k = 2, providing n level of confidence of approximately 95%. CALIBRATION CERTIFICATE
Nominal Output of Unit Under Test = 94 dB re 200Pa st 1000

Acoustic Output In dB re 2041Pa, Corrected to Reference Conditians: 101,325 kPa, 23,0 °C and 50 %RH. Subaiiedby  Higrard Resowrch Ceator Compsy Limited,
L. Sound Pressure Level Address 2 122 Moo 2 T. Thateam A Snmahaphote Prachinbun 23140,
Calibrated at < Electrical and Electronic Standards Laboratory, Tndusrial Metrology and Testing Service Ce
Standard Microphone Measured Sound Pressure | Devioted valoe | Uncentainty Tolernce limit :Soi 1€, Bangpoo Industrial Estate, S B, Muang, 5 peakan 10280,
Type Level (dB) (dB) (dB) [ECH0942:2003 Cluss 1 Instrument Calibrated : Ambient Enviconment
1/2 inch BrueldKjaer 4180 9392 008 =010 +0,40 dB Description  Sound Calibeator Tempersture 3+3)°C
2. Frequency Musnufctuner : Delta Ohm Refuive Humidity < (50 1 15)%
Maode| +HD9102 Ambient Pressure {101,325 4 1.500) kPu
Standard Microphone Measured Frequency Previnted value | Uncertainty Tolermes fimit Serial Mo, + L0D3H453
i (Hz) {Hz) i TEC50942:2003 Class 1 Standards wsed : |, Digital Function Synthesizer NF Electronie DF-193A SN 122037,
V3 inch Bruehkimer 410 10084 = t14 £1.0% 2, Measuring Amplifier Brucl&Kjner 7636 ST 1537484,

3, Total Distortion

Andio Anabyzer Keithley 2015-P SN 41064495,
. Condenser Microphone Bruel&Kjaer 4180 5 J889871.
Calibration Procedure: CP-102-04 hased on 1EC 60942-2003, The sound pressure level of instrument was

1/2 inch Bruel&¥jaer 4180 L0 +10.50 00

3. Programmable Attenunfor Tamagawn TPA-303A SN OF 2214
. i 4, Digitl Multimeter Agilent 344014 SN MY 24003560,
Standord Microphose Measured Total Disinrtion Uneertainty Telernce limit
" 5. Pressure Transmitter Vaisals PTE202AD SN TS,
Type (%) (%) TECH0942:2003 Class 1
%
5

Note : 1. No sdjustment,

2, The ealibrivar pressure comection was not included.

i ko e o Vit e, measured by standnsd microphone using an insert voltge technigue.

This instrument las been calibrated against standards mainzined at Electrical and Eleatronic Standords

Calibrated by - Approved by :
éé’ ;’1\/ . Laboreatory (EEL), which are tracesbie 1o the [nternational System of Units through the National Institute of
(Mr.Weernchni  Deechaiyae) (. Prouglic i in Metrology (Thailand).
.@ML‘STIR Tlse information on sctual reading is attached hesewith and the uncertninty limits quoted refer to the
Electrical and Electronle Stundurds Laboratory measured valises only,
Date of Calibration : 15 Des. 2021 Industrial Metrokgy and Testing Service Centre Date:of Hacélpt i ADee, 2021
Date of Issue © 20 Dec. 2021 Ref : 2011264120305034001 Ditear CoMbastiin 17 Bee. 2021 Yl

_ End of Certificate

FRMBLMTC 008 R d
Hizad Office

ok, Bamghoh, 090K




THAILARD INSTITUTE OF SCIENT

Request No, 21-6510155
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CALMEATIN
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wr

AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL, BP. 12/1264

The reported expanded uncertainty is based upont i standard uncertainty multiplied by n coverage
factor k= 2, providing a level of confidence of approximutely 95%,

Naminal Output of Unit Under Test = 94 dB re 20jiPa at 1000 Hz
Acoustic Output in dBb re 200Ps , Corrected to Reference Conditions : 101,328 kPa, 23.0°C and 50 %RH

L. Sound Pressure Level

Request No, 21-65/0155

FUTISTR

SECTELTIS R0k
CALIKATIN 60T

THAILAND INSTITUTE OF SCIENTIFE AND TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP. 121264

Nominal Outpat of Unit Under Test = 114 4B re 2007 ot 1000 Hz
Acoustic Oatput in dB re 200Pa , Corrected 1o Reference Conditions : 101325 kPa, 23,0 °C and 50 %RH
1. Sound Pressure Lovel

Standasd Microphone Measured Sound Pressure | Devinted value Uncertninty Talermnes limic
Type Level {di) (B} (B} 1ECA0942: 2003 Class 2
172 inch Brucl&Kiaer 4180 5394 006 +0.00 10,75 4B [
2. Frequency
Standdiard M 1 Freg Devisted value | Uncenainny Tolerance limit
Type {Hz) (He) {Hz) TECHI2:2003 Clags 2
172 inch Bruelf&Kjaer 4180 9838 =112 *1F Z22.0%
3. Total distortion
Standard Mi b M Tental di i L; Tolerance linit
Type %) %) TECH0942:2003 Class 2
142 inch Bruel&Kijser 4180 122 =050 4.0

Note : |. No adjpsstment,
2. The ealibrator pressure correction was not included.
3 The microphone volume cormection was not incladed.

Date of Calibration © 17 Dee. 2021 ”i’

The
Certificate snd pekbiic

vt i Heg

s sbarod o e gowemor of TETH
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THAILAKI INSTITUTE GF SCIENTIFIC AND T AL BESEARCH (TISTR)

Request No. 21-65/0155 MTC No. EEL. BP. 1171264
CALIBRATION CERTIFICATE
Submbtted by + Inregrated Research Center Company Limited.
Address <122 Moo 2 T.Thatoom A.Srimahaphote Prachinbur 25840,
Calibrated at = Electrical and i 1 Indu=trind umd Testing Service Centre,
< Soi 1C, Bangpoo Industrinl Estate, 5 it R, Muang, 5 kan 10280,
Instrument Calibrated : Ambient Environment
Diescription - Sound Calibuator Temperuture $(23 £355%C
Manufacnirer 1 Rion Relative Humidity (50 + 15) %
Muodel YNC-TA Ambéent Pressure  : (101,325 + 1.500) kPa
Sennl No, L 350467T8

Standurds aved : |, Digita] Function Synthesizer NF Ele¢tronie DF-193A 5™ 122037,
2, Mensuring Amplifier Bruel&Kjser 2636 S/N [ 537484,
ER bl T TPA-303A SN OF 2214,
4, Digital Multireter Agilent 384014 S/N MY 240035560,
5, Pressure Transmifter Valsala PTR202AD SN TOG50001,
& Audio Analyser Kesthley 2015-P 5N 4106495,
7. Condenser Microphone Briel&Kjser 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on 1EC 6US42-2003; The sound pressure level generated by sound
calibrator under test shall be messured by standard microphone using an insert voltage technigue,
This instrument has been calibrated agminst standands maintansed st Electrical and Electronic Standards
Laboratory (EEL), which are iraceabie 1o the Internationa] System of Units through the National Institwe of

Metrology { Thailand),
The information oo actual reading is amtached herewitl: and the uncertaingy limits queted refer to the
mensured vilues only,
Dyate of Receipt i 3 De, 2021
Date of Calibration !

¢ 16 Dee. 2021 1*'31};

11 P e the o of TSR

FAEL T 002 Al

hek, Bangioh 090G,

T9 1121-30 e 5219, 520 i

Standard Microphane Measured Sound Pressure | Deviated value | Unceraingy Tolerance limit
Type Level (dB) (an) (dB) 1EC60942:2003 Class 2
1/2 inch Brielf K joer 4180 11392 008 =040 +0.75 4B
2. Frequency
Seandard Microphone Measured Frequency Devinted value | Uncertinty Tolernce limit
Type (Ha} (Hz) (Hz) 1ECH0942:2003 Class 2
112 inch Bruet&Kjner 4150 LR <112 ! +2.00%
3. Total Distortion
Standard Microphons Measured Total Distortion Uncertainty Tolerance Hmit
Type {2 () IECA0942:24K3 Cluss 2
12 nch Broel &K iner 4150 18 + 050 40

Note : 1. No adjisiment,
2. The calibrator pressurne corection was not ingluded,
3, The microphone velume correction was not included.

Calibrated by : Approved by ¢
(Mr.Weerachai  Deechalyae) dimy thyp )
Electrical and Electronic Stundurds Laboratory
Date of Calibration : 17 Dee. 2021 Industrial Metrology and Testing Service Centre
Diate of Issue o 20 Dee, 2021 Ref 1 20012641 20305034003

End of Cenificate 3/3
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1ITISTR Prrr AT
THATLAND INSTITUTE OF SCIENTIFC AND TECHROLOGICAL RESEARCH (TISTI)
MTCNe, EEL.BP. 111264

Request No. 21-65/40155
The reported expanded unceriaingy is based wpon a standard uncertainty multiplied by a coverage
Factar k = 2, pi ding o level of f approsi ly 95%.
Nombnul Output of Unit Under Test =94 dB re 200Pa ot 1 He
Acoustic Output in dB re 20jPa, Corrected to Reference Conditions: 101325 kPa, 23,0 °C anid 50 %RH,

1. Sound Pressure Level
Sumdard Microphone Measured Sound Pressure | Deviated volue | Uncertninty Tolerunee lmit
Type Level (48) (dB} (dB) TECHS2:2005 Class 1
172 inch Bracl&Kjaer 4150 LER L 006 4010 4040 dB
2, Frequency
Standurd Microphone Measured Fregquency Deviated value | Uncertainty Tolerance fmit
Tupe {Hz) (Hz} (Hz) TECA0942:2003 Class |
1/2 inch Brocl&Kjaer 4180 | 1001.5 1.5 LS L%

3. Total Distortion

Standard Microph Total Distorti L Tolerance limit
Type (%) (%) IECE0S42:20073 Class |
1/2 inch Hruel&Kjoer 4180 0,95 0,50 30%

Note : | No adjistment,
2. The calibratos pressure correction was not included,
3. The migrophone volume correction was included st level of 0. 16 dB i

Calibrated by : Appraved by ©
{Mr.Weemnchai Deechuiyae)
[}
d deo
Electrical and Electronie Standurds Labaratory
Date of Calibration : 16 Dee. 2021 Industrial Metrology and Testing Service Centre
Date of Issue + 20 Dee. 2021 Ref: 201 1264120303034002

End of Certificate 202
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THAILAND INSTITUTE OF SCIENTIFIC ANTTECHNOLOGICAL RESEARCH (TISTR)
THAILANID INSTIVUITE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TESTH)
5 2 12 Rexu MTC

Request No. 21-650155 MTC No. EEL. BP, 131264 st No. 21650135 A No. EEL BP, 1371264

CALIBRATION CERTIFICATE 9. Power Amplifier Bricl&Kjer 2706 SN 1517650,
10, Spesker Tannoy Limited, Great Britain British Patent No, 245300,

11. Digital Multimeter Agilent 344014 5N MY44005560.
Submirted by + integrated Research Censer Company Limited

Address + 122 Moo 2, T, Thatoam, A Srimabaphote, Prachinburi 25140,
Calibrated at + Electrical and Flectrone Stndards Laboratory, Industrial Metrology and Testing Service Centre,

12 Programmabie Attemitor Tamagiwa TPA-303A SN 2212

Calibration Frocedure ©

Soi 1, Bangpoo Industrial Fstate, it Rd,, A.Muang. lan 10280, This i was d by using ion dures no CP-102-02 and CP-102-03, which
Instrument Calibrated : Ambient Environmenat were hased on IEC 616723 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
Deseription + Integrating Sound Level Meter Temperiure HBIte procedures were related 1o the electrical and scoustic signal tests, The electrienl signal test was curried out with the
Manufuctirer 1 ACO Relutive Humidity — (50.+ 15) % irect mepsurement method, The acoastic signal test was performed in an anechoie room with the comparison
Madel L6226 Ambicnt Fressure  +(101.32521.5) kPa measarement method.
Serinl Mo, < 100142 This fnstrument hias been calibrated against standards maintsined of the Electrical and Electronic Standards
Microphone : Type TH52 No. 74842 Laboratory (EEL), which sre tracenble to the Intemational System of Units theeiegh the National Instiiute of
Preamplifier - Metroleiy (Thailund).
Standards used ; The information on actual reading i artached herewith oned the unceriainty limits quoted refer to the

1. Band Pass Filter Stanford Rescarch Systems SR 650 S/N 28712

mensaired values only,
Condenser Microphone Briel&Fjms 4150 S/N 2889871,

Decade Attenuator Ando AL-205 5N 00464602,

The reponed expanded uncerainty is based upon a standard uncertainty multiplied by o covernge factor
k=2, providing & level of | of 95%.

Funetion/Arhitrary Wavefoem Generntor Agllent 332204 SN MY44042668,

Digstal Function zer NF El i DF-193A SN 122037,
Digital Multimeter Fluke 83204 S/N 4985007,
Pistonphone Rion NC-T2 SN 00402446,

il - o

Measuring Amplifier Brisei&Kjmr 2636 5N 1537484,

Date af Receipt =3 Dec. 2021
| Dute of Calibration 2 10-11 Jan. 2022 1/8

The
Advsitising fhee Mo Conficus and pobbcky

o Date of Calibration 1184 |
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ANTY INSTITUTE GF SCIENTIFIC AND TEC AL RESEANLT
THAILA OF SCIENTIFIC AND TECHNOLOGICAL RESEANCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

. 21 g 4
Request No. 21-65/0155 MTC No. EEL. BP, 131264 ‘ Request No. 21-650135 MTC No. EEL, BP, 131264 |
1. Absolute Sensitivity 3. Acuustical signal test of frequency weightings
Reference Unit Under Test Tolerance it
Dreviation from response curve " ; Tal Lilimits
Acoistic Siinal Measured Valuc (4B) Deviation| Uncertainty | Limit Class2 Froquency == - !
A-weighting | - Coweighting Flat
; " Hz)
(48 Before adjust | Afleradiust | (dm) (:dB) (udR) L (@8 B (dm) (+dB) Class 2 (+d8)
1397 1144 1140 0.0 030 14 125 03 01 0.1 040 20
Note: The external calibation adjustment was frstly performad, The interoal calibration udy ‘ 1000 03 07 01 040 b ‘
wans then completed at the display of 1139 dB. 2000 4 04 0.2 040 36
= Llwmmtﬂmmmuw ‘
2.1 Normal test b b i
latich TESPONSC CUTY . s
Measured value Uneenainty Frequency s - 1 Tolernce Limits
A-weighting Cweighting Flng
(B () (Hz) (4B B) () (dB) Clss 3 (+dB) ‘
a1z 0.10 53 0.l 01 01 020 5
125 ol 02 02 020 2.0
2.2 The microphone of the sound level meter was replaced by electrical signal input device 250 0.1 01 0.1 020 19 ‘
Frequency Mesurod Valie | Uncertainty 500 wl oo Y1) 0.20 15
Weighting (i) (+dB} 1000 o0 0.0 00 20 14
A-Weighting 154 0,10 3 000 0.2 00 (%] 0.20 26
C-Weighting 236 010 4000 D3 02 0.1 0.20 36
Flat 2%.5 0.10 000 03 Y 0.1 .20 a4
librati : 2022 3/87 |
Date of Callbratien - 10-11 Jan. 202 5  Date of Calibration & 10-11 Jan, 2022 4l8c
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. NSC-TEI-T18 125
MITSTR  chimsationan A TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARUH (TISTRY |
THAILAND INSTITUTL OF SCIENTIFIL AND TECHNOLOGICAL RESEARCH (TISTRY
Recquest No, 21-65/0155 MTC No. EEL. BP, 13/1264
Request No. 21-650153 MTC No, EEL. B, 1371264

5, Frequency and time welghtings at 1 kHz

6, Level linearity on the reference level range (cont.)
5.1 Frequency welghtings at 1 kHz
Anficipated Measured Deviated Value Uncertainty Toleranee Limits
Frequency Measured Dievinted Value Uncerinty Taolerance Limits
Value (4B Value (dB) (dB) 4BY Class 2 (+dB)
Waeighting Value (dB) (4B) (dB) Class 2 (+4B) |
T = 104 1039 Rl 0.30 14
-weighting 94,00 0.0 :
‘ A o oo P " ‘ (] 99.0 0.0 .30 L4
C-welghing 2] X
ighting 54 5.0 0 030 14
Flut 4.0 0.0 .20 0.4
"9 8289 0.1 0,30 L4
| B4 BA0 [L1) 0.30 4
5.2 Time weightings at 1 kilz
> i 9 T8 -l 030 14
Froquescy Measured Deviated Value Uncartainty Tolerance Limits
Vabue (dB) ) & & 8 74 740 0.0 030 k4
Wighti il H) lmss 2 {54
ighting ‘ - 6.0 (1] 0,30 L4
Fast 4.0 0.0 0.0 03
4 618 02 030 14
Slow 94.0 ({01 0,20 03
59 588 02 .30 14
Leg B0 a0 20 0.3
&4 539 0 030 14
49 488 02 0:30 14
&. Level linearity vn the reference level runge
o o 44 439 0 a.30 14
Anticipated asured Devinted Value mceriint) Tolerunce Limits
. It dB) ; 9 348 02 030 14
Value Value (dB) 1 +dR; Class 2 (+dA
(dB} (+dB) ) i 119 -0l 0.30 1.4
122 1220 00 .30 L4
i3 330 oo 0.30 14
121 121.0 (2] 030 14
k] g o0 0.30 14
120 12000 oo 030 La
3l e ) o0 [0 14
19 1190 (1) .30 14
0 3inl .1 0,30 1.4
114 1139 0.1 030 1.4
109 108.9 - 030 14
Date of C; + 10-11 Jan, 2032 Si8a

618

S TIETH

Head Office FRAALMTC.00E Rav.t
45 44 3 Tiembon Hirdoea Ha, A

1 12120, Thatlard

Head Difica Office/Labaratary Office
% s 3 Torr s 1 196 Phamomyottin o, Chstuehi, Fangok 100,
Thail i
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BSCTISITIS 112
 CALERATION W17

; WE-TIl-TF 1S
TITISTR CALHRATION 0057

THAILAND INSTITUTE OF SCIENTIFI AND TECHNOLOGICAL RESEARCH (TISTR) THA T
JLAND NS ITE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]

Request No, 21-5/1158 MTC No. EEL, BP. 131264
Request No. 21-6510155 MTC No. EEL. BP. 131264
7, Level linearfity inchuding the level range control 9, Peak Conparnd livsl
. - evel
Anticipated | Measured | Devinted Tellerenes Limits —
- = - o Uneertuinry o Number of cycles in | Anlicipated Messured | Devinted vilue | Uncertainty | Toerence limiss
e ac
i i test signal value (dB) value (dB) (dB) {+dB) (Class 2 (+dB)
dB. + =
(5) @s) | {(dB) () o) Complits sycie 125.4 1257 03 020 24
40130 125 1250 0.0 0.30 14
Pasitive hull cycle 244 124.2 4.2 020 14
3120 115 115.0 0.0 0,30 14
Wegative half cycle 1244 1242 02 0.20 14
20-110 105 105.0 00 030 14
20-100 95 4501 0.0 .30 14 G
10, Overload indbcatin
2060 85 849 -1 0.30 L4 AR ~
value
20-80 75 749 0.1 0.30 14 P = Devinted vudue Uncertainty | Tolerance Limits
citive degtive
) ane-half cycle one-half cyele (dB) (+di) Clnss 2 (+d4B)
e t nse
i = 1332 1332 0.0 0,30 18
Time Toncburst | Measured | Devisted
Uncertairity
Weighting| Dumtion, Th | Vale | Value
{ms) (dB) (dB) (=dB)
200 1157 03 0.20
Fast 2 9.7 03 0.20
0.25 8.5 A8 0.20
P 200 (8.5 01 020
3 8209 -1 0290 i
20 10,1 01 0.20
SEL 2 901 0.1 .20
0.25 L3 03 0.20 +18;-53
(Mr. Towiliat lnmsamrain) Electrical and Electronic Standards Laboratory
Date of Calibration 21011 Jan. 2022 Industrial Metrology and Testing Service Centre
Drate of Issue 112 Jan. 2022 : 34004
Date of Calibration : 10-11 Jan. 2022 7/84 Ref : 20112641203050
tesseafcst frated o v o vyl
Adusrtieg e Pepait/Ca o pc b LGRS WTtten peeraaian i i Prcam thig gosvernor. af THTTE

FMBLMTC 002 Rew
FRABLMTODO0Z Rey 8

19 Francrycein Road, Chacna, Bangok 1900, Dfee.

Prabryitin fioard, Cractiok, Rersos. 10708
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~TIS1-TIS ¥ 02
CALIBRATION DO3T
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR)

Request No. 21650153 MTC No. EEL. BP. 14/1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited

Address + 122 Moo 2, T.Thatoom, A, Srimahaphote, Prackinbor 25140,
Calibrated at : Electrical and Electronic Stndards Laboratory, Industrinl Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrinl Estate, Sukhumyvit Rd., A Munng, Samutproian 10280,
Tnstrument Calibrated : Ambient Environment
Drescription « Integrating Sound Level Meter Temperature HBENC
Manufactuser ACD Relative Humidity 2 (50 + 15) %
Model La2i6 Ambient Pressire 1(10L.325+1.5) kPa
Serial No. < loni42 ‘
Microphone = Type T032 Na.5T063
Preamplifier L
Standards nsed :

1. Band Pass Filier Stanford Research Sysiems SR 630 S/N 28712

2. Condenser Microphone Brivel&Kjmr 4180 5/N 28R9ET],

3. Decade Attenuator Ando AL-205 SN 00464602,

4. Funetion/Arbitrary Agilent 332204 5N MY 34042668,

5. Digital Function hesizer NF El e | DF-193A S/N 122037,
. Dhgital Multimeter Fluke BS20A S/N 4985007,

7. Pistonphone Rion NC-72 SN 00402446,

B, Measuring Amplifier Briel&Kjer 2636 SN 1537484,

[Date of Receipt 3 D, H021
Date of Calibration 2 =11 Jan. 2022 L8
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| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) ‘

Request No. 21-6510155 MTC No. EEL. BP. 1471264

| 1. Absolute Sensitivity
Reference Unil Under Test Tolernce |
Acoustic Signal Muasured Value (dB) Deviati 1 i Limit Class 2
‘ (dB) Before adjust | Afteradjust | (d4B) (2dB) (+dB)
113.97 HEEL] 1140 00 0.30 14 ‘
Note: The external calibration adj was firsily § d, The internal calit

‘ was then completed ot the display of 1142 dB.

2 Self-generated noise ‘
L1 Normal test
Measured value Lincertainty
(dB} {=dB) |
09 010

2.2 The microphone of the sound level meter was roplaced by electrical signal input deviee ‘

Frequency Memired Value | Uncertuinty
Waighting dB) (+dB)
A-Weighting 14.5 (1]
C-Weighting 236 010
Flat 263 01

Date of Calibration  : 10-11 Jon. 2022 3ige
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CALIBRATION 007

THASLANLY INSTITLUTE (F SCIENTIFIC AND TECHNOLOGI AL RESEARCH (TISTR)
Request No. 21-65/0155 MTC No. EEL. BP, 141264
9. Power Amplifics Bricl&Kjer 2706 SN 1517650,
10, Speiker Tannoy Limited. Great Britain British Patent No. 215300,
11, Digital Multimeter Agilent 344014 5N MY44005560.
12, Prograrmmable Attenuator Tamagawn TPA-303A §N 2212,

Catibration Procedure :

This i wis by using ealibrati a0 CP-102-02 and CP-102-03, which
were based on 1EC 61672-3 Electroncoustics - Sound Level Meters - Part 3 ; Periodic tests (2006). These calibration
[weedm:sdemﬁeduMlﬂmM:ﬂMlmﬂ::kminlﬁunﬂm was earried out with the
direet measusernent method, The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrusment has been calibrated against standards mintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the Intemational System of Units through the National Institute of
Metrology { Thaitand ).

The information on actunl reading is attached herewith and the uncertainty limits quoted refer to the

mensared values only,
The reported expanded uncertainty is based upon # standard uncertainty multiplied by a coverage factor
k=2, providing a level of confidence of approximately 95%.

Date of Calibration 2 10-11 Jan. 2022 2i8a

Acdvatising the Hepoet/iamificatn and pubbcey of fhe

FMALITC 002 Revd
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| THAILAND INSTITLTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (T157H)

Request No, 21-65101 55 MTC No. FEL, B, [4/1264 |

3. Acoustical signal test of frequency welghtings
| Frequency Deviation from response curve - ity i i |
) A-weighting C-weighting Flar
{dB) (d18) (dB) (+dB) Class 2 (+dB)
‘ 125 04 03 03 40 0 ‘
1006 04 .5 L5 0.40 14
| 4000 o 02 -6 .40 36
4. Electrical signal test of freq ‘
T Deviation from resporse curve o i Tl Lis
s Asweighting C-welghting Flat ‘
(R} (B} {di) (+dB) Class 2 (+dB)
63 0.4 (3] 0.1 0,20 L5
125 0.3 o2 f2 0.20 0 ‘
250 03 0.1 ol 0.20 1.9
500 8} 0o 00 0320 19
1 000 0.0 00 0o 0.20 14 ‘
2000 I8 0.0 al .20 2.6
‘ 4 0oy 3 0.2 00 0.20 16
& 000 0.3 0.1 -l 0,20 56
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THAILANT INSTTTUTE OF SCIENTIFIC AND TECHNOUOGICAL RESEARCH [TISTIE)

Request No. 21-650155 MTC No, EEL. B, 141264 |
5. Frequency and time welghtings at 1 kitz

5.1 Frequency weightings at 1 kiz |

Frequency Meisured Devinted Value Uncertainty | Tolerance Limits
Weighting Value (dB) (4B) {2dB} Class 2 (183} |
A-weighting 94.0 0.0 0.20 0.4
Ceweighting 40 0.0 020 04
Flal 94.0 00 0,20 0.4 ‘
5.2 Time weightings at 1 kHz
Frequency Measured Dieviated Value Uncertainty Telerance Limits ‘
Weighting Value (dB} (dB) {edB) Class 2 (+B)
Fast 940 0.0 0.20 03
Slow 440 0.0 0.20 03 |
Lig 940 0.0 0.20 03

ﬂ.l.evelhurk}'nnlmr!htmhdw ‘

Anticipated Measured Devisted Value Uncertainty Tolerance Limits —‘
Vidue (dB) Value (dB) (i) (+d8) Class 2 (+dR) ‘
EH 1212 0.1 0,30 14
121 1209 0.1 .30 14
10 1199 0l 030 14
1% 139 0.1 030 14
114 138 02 0,30 14
109 1084 4.2 0.30 14

_ Dae of Calibration  : 10-11 Jan_ 2022 Bibe |
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_ MITISTR CALIRRATION 0047

THAILAND TSSTITUTE OF SCIENTIFIC ANDY TECHNOLOGHUAL RESEARCH (TISTR)

| Request No. 21-65/10)155 MTC No. EEL, BP, 14/1264 |
7. Level linearkity incl the level range control
| Anticipated | Messured | Deviated " Tolorence Limits |
Range Value Vilue Value Class 2
| dm) () () (o) ()
40130 125 1250 o0 030 14 |
30-120 115 1150 00 0.3 14
‘ 20-110 108 105.0 0.0 0.30 14
20-100 s 950 00 030 L4 ‘
20-90 85 849 0.1 030 14
| 20-80 7 49 ) 0.30 14 |
| B. Tone burst response
Time | Tonchurst | Measured | Devinted ) Tokerence Limits ‘
Uncerainty
Weighting] Durstion, Th | Value | Value Clues 2
‘ {ms} (dB) () (1dB) )
200 1156 04 0320 13 |
Fast 2 987 03 0.20 <1328
‘ 025 89.6 04 0.20 +1.4-53 ‘
o 20 109.5 0.1 020 13
2 39.9 0.1 020
‘ 200 (LN} .1 0,20 +1.3 ‘
SEL 2 902 0.2 0.20 +1.3; 28

‘ 025 1.2 02 0.20 +1L.8;-33 ‘

UL WTC002 Rav 4
Office

o b, Al Mriong Lang 196 Phshonycatin Res, (hstuch
L0, Thaitared

Bk 10950,

1-40 mt 5219, 5225 L
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THAILAND INSTITUTE OF SCIENTIFH. AND TECHNOLOGIC AL RESEARCH (TISTR)

| Request Na, 21-650154 MTC N, FEL. BP. 14/1264 |

‘ 6. Level linearity on the reference level runge {cant.)

Anticipased Measured Devinted Value Uncertainty Tolerance Limits |
Value (dB} WValue {(dB) {dB) {+dB) Class 2 (dB)
104 108 0.2 0,30 14
| 99 99.0) 0.0 030 14
94 2.0 L] 0,30 1.4
89 ER.B 02 030 14
‘ B4 8340 00 0.30 14
79 789 1 030 14 ‘
T4 74,1 ol 030 L4
] 69.0 (1] 130 14
64 638 01 0.30 L4 ‘
0 B9 01 030 14
£ 519 0,1 0,30 14
45 489 -l 0.30 14 ‘
a4 44,0 0.0 .30 14
£ 388 0.2 030 14
34 340 () 0.30 14 ‘
33 330 o0 030 L4
3z o o 030 1.4
Ell k1N 0.1 0.30 14
30 3.1 0l 0.30 1.4

Date of Calibration 1 10-11 Jun 2022
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THAILANTH INSTTTUTE OF SCIENTIFIC AND TECHRGLOGICAL RESEARUH (TISTR) |

Request No. 21650155 MTC No. EEL. BP. 14/1264

9. Peak C sound level |
Mumber of eycles in Anticipated Measured Devinted value | Uncertainty | Talerence limies
| test sigrnl varlue (dR) vahise (dB) (dB) (+dB) Clags 2 (+dB)
Complete cycle 1254 1257 03 020 24 |
Positive half cyels 1244 124.2 02 0.20 14
‘ Negative half gycle 124.4 1242 02 0.20 14 ‘
10, Overload indication
‘ Measurced valug (dB)
Devinted value Uncertainty Tolerance Limits
Positive Negative ‘
‘ one-hlf cycle onehalf cycle () {am) Class 2 (+dB)
133.1 1331 0o 0.30 1.8 |
|
|
‘ Calibrated by - Approved by :

‘ (M. Panys Phasingsri)

‘ (Mr. Tawikist larmsamean) Electrical and Elicirbie Sifitards Laboratory
Daie of Calibration < 10-11 Ja 2022 Industrial Metrology and Testing Service Centro
Date of Fiaue 12, 2072

Rel = 20112641 20305034008

Head Office:
35 s 3 Tuenbor KHior b, Amihee Kiicng Luary,




THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLDGICAL RESTARCH (TISTR)

Request No. 21-650155 MTC No. EEL. BP. 15/1264

CALIBRATION CERTIFICATE

Submitted by Integrated Research Center Company | imited

Address £ 122 Moo 2, T.Thatoam, A Srmahnphote, Prochinbari 25140,
Calibrated at + Electrical and Ek ic Standards Lat Industrinl Metrology and Testing Service Centre.
S0i 1C, Bangpoo Industrial Estmie, Sukhumvit Rel., A Muang, Samutprakan 10280,
Instrument Calibrated ; Ambicnt Environment
Deseription + Integrating Sound Level Meter Temperature (23 =3)%C
Manufisctisrer 1 ACD Relative Homidity — : (50 + 15) %
Model 16226 Ambient Pressure £ (101.325+1.5) kPa
Serial No. - 100144
Microphone = Type 7052 No. TOB4
Preamplifier
Standards used :
1. Band Pass Filter Stanford Research Systems SR 650 S/ 28712,

2, Condenser Microphone BriieldKjar 4180 S/N 2889871,
3. Deeade Attenuator Ando AL-205 S/N 00464602

4. Function/ Arbitrary Waveform Generator Agilent 332204 SN MY44042668,
5, Digital Funetion izer NF el DF-193A §/N 122037,
6, Digital Multimeter Fluke 85204 S/ 4985007,

7. Pistonphone Rion NC-72 S/N DIM02446,

& Measuring Amplifier BrieldKjier 2636 S/N 1537484,

Date of Receipt : 3 Dee. 2021
Dhate of Calibration 2 10-11 Jan. 2022 1/8
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) |

Request No. 216510155 MTC No. EEL, BP, 15/1264

1. Absolute Sensitivity
Reference Unit Under Test Tolerinee ‘
Acoustic Signal Measured Valye (dB) Deviation | Uncertainty | [imit Class 2
{di) Before adjust | After adjust 1dB) (B} (+dB}
113.98 1146 140 00 .30 1.4
Note: The cxternal culibration adj was firstly perfi The intermal dj

was then completed at the disploy of 14,1 dB.

1, Scli-generated nokse
2.1 Normal test
Measured value Uncertainty
(dB) (=dB)
19.9 (]

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

Frequency Measured Volue | Uncertainty
Wetghting {dB) (+dB}
A-Weighting 146 010
C-Weighting 248 010
Flat 26.6 0.10

Date of Calibration : 10-11 Jan. 2022
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FHATLAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TIS TRl |
‘ Request No. 216510155 MTC No. EEL. 3P, 1571264
9. Power Amplifier BriseldeKjaer 2706 SN 1517650,
10, Speaker Tannoy Limited. Grent Britain British Putent No, 215300,
1. Digital Multimeter Agilent 34401 A SN MY44005560,
‘ 12, Progmmmable Antenuator Tamagawa TPA-303A S/N 2212,

Calibration Procedure

This i W

d by using ealibrati dures no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroncoustics - Sound Level Meters - Part 3 Perindic liests {2006). Theso calibration
procedures were related 1o the clectrical and acoustic signal tests, The electrical signal test wis carried out with the
direct messurement method. The scoustic signal st was performed In an anechobe room with e camparisan
migasurement method.

This instrument has been calibeated agninst standards maintained at the Electrical and Electronic Siandards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Matrology (Thailand),

The information on sctun] reading is attached herewith and the uneertainty limits quoted refer to the
measured values only.

The reparfed expanded uncertminty is based upon a standard uncentainty multiplicd by a coverage factor
k=2, providing o bevel of confidence of Imately 95%,

_ Date of Calibration - 284
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THAILAKD INSTITUTE O SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TETR) |

Request No. 21-650155 MTC No. EEL. BP, 15/1264

3. Acoustical signal test of frequency welghtings
— Devintion from response curve " . Faresn ik ‘
i Asweighting | C-welghting Flag
(B} (dB) (dB} (+dB) Class 2{=4dB})

125 0.4 0.2 0.1 040 20
1000 -0.9 A5 -0.8 040 14
4000 .5 0.4 -3 040 36

4. Eleetrical signal test of frequency weightings
Frequency Deaon o se RS L i Tolerance Limits
o A-weighting | C-weighting Flut
(dB) (dB) (dB) (+di) Class 2 {+8)

B3 03 02 0.1 0.20 25

125 0.1 01 0.1 0,20 20

250 Al [N} o1 020 18

300 ol 0 on 0.20 19

1 000 00 o0 o0 0.20 La
2000 -02 i) oo 0.20 26
4 000 0.3 .2 K] 0.20 16
E 00K 0.3 0.2 A 0.20 i
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Request No. 21-6510155

e NELTRSI-TIS T T2
‘r" TETR CALIRATION

THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLOGICAL RESEARCH (TISTR)

MTC No. EEL. BP, 1571264

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz

Frequency Messured Dheviated Value Uncertanty Tolerance Limits.
Weaghting Value (dB) (dB) (+dB) Class 2 (+dB)
A-weighting 94,0 0.0 0.20 04
C-wighting 94,0 0.0 0.20 04
Flat 940 00 0.20 0.4
5.2 Time weightings at 1 kil
Frequency Mensured Deviated Value Uncarainty Tolerance Limits
Weighting Value (dB} (dB} (=dB) Clags 2 (+dB)
Fast 940 0.0 0.20 0.3
Slow 940 00 0.20 03
Leg 940 0.0 0.20 0.3
. Level Hnearity on the reforence level range
Antiipated Measured Deviated Value Uncertinty Tolerance Limits
Value (dB) Value (dB) fduy (+dB) Class 2 (+dB)
122 1220 00 0.30 14
121 1210 0.0 0.30 14
120 1200 00 030 14
119 1150 ] 030 1.4
114 139 41 0.30 1.4
109 108.9 0l 030 14
38
wred o the geveiral of TISTR
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FMEL MTT 000 el
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CALIERA I 057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTH)

Request No. 21-63/0155 MTC No, EEL. BP, 15/1264

7. Level linearlity i the level range control
Anticipated | Measured | Deviased Tobererce Limies
Uneertainty
Range Value Value Value Class 2
(4B} {dR) (dB) LLdB) =B}
40-130 125 1250 0.g 1130 L4
30120 115 115.0 0.0 0.30 1.4
20-110 105 103.0 0.0 0.30 14
20-100 95 950 00 3 14
20-90 S 849 A1 030 14
20-30 5 4.9 0.1 0,300 14
8. Tone burst response
Time Tonchurst Measured | Devisted Talerence Limits
Uneertainty
Weighting| Duation, Th Value Value Class 2
(ms) (dB) {di) (+dB) (di)
206 1156 04 0.20 +1.3
Fast 2 98.7 0.3 0.20 +1.3;-28
025 BO.6 04 020 +1.B;-5.3
200 1093 .1 0.20 +1.3
Slow
2 §9.9 Al 0.20
W0 1101 0.1 020 +13
SEL 2 a2 0.2 .20 1,328
00,25 812 02 020 +1.8;-33
Date of Calibratio 0-11 Jan. 2022 28
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL RESEARCH TISTR)

| Request No. 21650155 MTC Ne. EEL, BP, 151264

6. Level linearity on the reference lovel range (cont.)

Antigipated Measured Beviated Value Uncertainty | Talerance Limits
Value (dB) Value (dB) (dH) (+dB) Class 2 {48}
104 1024 0,1 030 14
o 99.0 0.0 0,30 14
94 940 0.0 0.30 14
49 9.0 00 0.30 14
54 84.0 00 0.30 14
79 RS 0.1 .30 1.4
74 741 w1 030 14
& 69.1 1 0,30 14
64 63.9 0.1 0.30 14
59 589 41 0.30 14
54 539 -1 0.30 L4
49 89 0.1 0.30 14
4 440 00 0,30 14
En £ 0.1 0.30 14
34 340 0.0 0,30 14
33 330 0.0 0.30 14
12 320 00 0.30 14
3 311 0.1 030 14
£l 02 0.2 0.30 14
| Date of Callbeation ; 10-11 Jan, 2022 6/8 o
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THAILANT INSTITUTE (F SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-6510135 MTC No. EEL, BP, 15/1264

9. Peak C sound level
Musaber of cycles in Anticipated Measured Deviated value | Uncertainty | Talerence limits
15 signal value (B} value (dB) (dB) (+dB) Classs 2 (=B}
Complefs cycle 1254 135.7 0.3 0.20 24
Positive half eycle 1244 1242 0.2 0.20 14
Negntive half oyche 1244 1242 02 020 1.4
T, Overload Indlcathon
Mensured value (dB)
Dievisted valus Uneertainty Tolerance Limits
Positive Negative
one-half cycle one-half eycle (dB} (+dB) Class 2 (+dB)
1331 133.1 a0 030 1.8
Calibrated by :
(Mr. Tawikist Inensammun) Electrical and Electronic Standards Laboratory
Dute of Calibration £ 1011 Jan, 2022 Industrial Metrology and Testing Service Centre
Dhate of Issae + 12 Jan. 2002 Rel: 20112641 20305034006
| Fnd of Certificate 518
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TITISTR CALERATHH MI5T

THAILAND INSTITUTE OF SCIENTIFIC AN TECHNOLOGIC AL RESEARCH (TISTR)
Reyuest No, 21-650155 MTC No. EEL. BP. 20v1264

CALIBRATION CERTIFICATE

Submitted by : Integrated Research Center Company Limited.

Address + 122 Moa 2 T.Thatoom, A-Srimahaphote, Prachinburi 25140,

Calibrated at - Electrical and Electronic Standards Laboratory, Indusiial Mewrology and Testing Service Centre,
Sai 1€, Bangpoo [ndustrial Estate, Sukhumvit R, A Muang, Semutprakan 10280,

Instrument Calibrated : Ambient Environment
Deseription + Integrating Sound Level Meter Temperature {234 3¢
Mualgiuge  :400 Relutive Humidity — + (50 = 15)%
Model 16236 Ambient Pressure  : {101.325+1.5) kPa
Serial No. 1192014
Microphone  Type TOSINR No.73303
Preamplifies

| Standards used :

Hand Pass Filter Stanford Research Systens SR 630 SN 28T1L
2. Condenser Microphone BrikelicKjmr 4180 5/N IRR9ET],

3. Deende Atenuator Ando AL-205 8N 00464602,
LN
L5

Function/ Arbitrary i Aptlent 132204 SN MY 44042668,
Digital Function Synth NF i DF-193A SN 122037,
&, Digital Multimeter Fluke B320A SN 4985007,
7. P Rion NC-72 5N

8. Measiring Amplifier Brilel&Kjer 2636 /N 1537484,

Date of Recelpt + 3 Dec. 2021
Date of Calibration +27-29 Dec. 2021 I/8
% 4
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TITSTR CALIBRATION (1077
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTIO

Request No. 21-6510155 MTC No. EEL. BP. 2001264

1. Absalute Sensitivity
Refizrence Unit Under Test Tolerance
Agoustic Signal i d Value Devinti u inty | LimitClass 2
Bk {dB) (da) (B (+dB}
113.97 1140 0.0 030 14

Note: No adjustment, The internal calibration was display at 14,1 dB.

1. Self-generated nolse
2.1 Normal test
Measured value Uncertainty
(dB} (+dB)
194 oo

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

Frequency Mumred Valwe | Uncertainty
Weighting (dB) {+dB)
AWeighting 131 10
C-Weighting 18.8 (8T
Flat 15 (]
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-65/11155 MTC No. FEL, BP, 201264
9, Power Amplifier Rribel&Kjwr 2706 SN 1517650,
10, Speaker Tannoy Limited, Great Britin British Patent No, 215300,
1. Digital Multimeter Agilent 344014 SN MY 34005460,
12. Programmable Attenuator Tamagawa TPA-303A SIN 2212,

Calibration Procedure |

This i wais calibrated by using calibeation procedures no CP-102-02 and CP-102-03, which
were based on [EC 616723 Electroacoustics - Sound Level Meters - Part 3 ; Periodic te5i5 (2006), These calibration
procedures were related to the ehectrical and acoustic signal tests. The electrical signal test was carried out with the
direct mensurersent method, The acoustic signul test was performed in an anechoic rmom with the comparison

measuremnent method.

This instrument his been calibeated against standards maintuined ot the Electrical nd Electronic Standards
Laboratory (EEL), which are traceable (o the International System of Units through the National Instimte of
Metrology (Thailand).

The fnfarmation on actusl reading is atioched herewith and the uncertainty limits quoted refer 1o the

measured values only,

| The reported expanded uncertainty is based upon o standard uncertainty multiphied by a coverage factor
=1, providing a level of confidence of approximarcly 95%.
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Request No, 21-65/0155 MTC No. EEL. BP. 2071264

3, Acoustical signal test of frequency weightings
Deviation from response curve

Frequency U i Toderance Limits
i A-weighting | C-weighting Flat
(dB} {dB) (i3} (+dB) Class 2 {=dB)
125 o2 0.3 02 (ST a0
(R 0.8 0.6 0.7 40 1.4
4 000 [LE1] 0.1 04 040 36

. Ebeetrical signal test of frequency welghtings
Deviation from response curve

Frequeney LI i Tolerance Limits
o A-weighting C-weighting Flat
(dB} (dB) (dB) (+4B) Class 2 (+dB)
63 02 on 0.6 020 5
125 ol (] 00 0.20 20
50 (R} o 00 020 19
00 [IN} a1 2] 0.20 L9
I 1 0 0o o oo .20 LA
2000 L 0. a0 0.20 26
4000 -4 0.4 Eih .20 EX ]
H 000 A6 06 0.2 020 5.6
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CALIBRATION (K37

CALIBRATHN 0057

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNDLOGICAL RESEARCH (TISTR) THAILAND EINSTITUTE OF SCIENTIFIC AND TECHNCRLOGICAL RESEARUH [TISTR)
Request No. 21-650155 MTC No, EEL. BP. 2071264 Request No. 21-65/0155 MTC No. EEL. BP, 201264
5. Frequency and time weightings at 1 kidz . Leved linearity on the reference level range (cont.)
5.1 Frequency weightings at | kHz Anticipated Measured Devined Vilue Uncertainty | Tolerance Limits
Frequeney Measured Dieviated Value Uneenainy Tolerance Limits Vilug (dB) Value (dB) dB) (+dB) Class 2 {+dB)

Welghting Value (dB) (dB) (+dB) Class 2 {+dB) ik 14,0 0.0 .30 L4
Acweighting 9.0 0.0 0.0 [T ol 99.0 0.6 0.30 14
Crweighting %40 00 .20 De4 [ 940 00 0.30 14
Flat 94.1 ol 0.20 0.4 e 89.0 0.0 0.30 14
&4 H4.0 oo .30 L4
5.2 Time weightings at 1 kHz 79 79.0 00 0.30 L4
Frequency Mensured Deviated Valee Uncerninty Tolerance Linits 4 T4 1N 0,30 L4
Weighting Value (d83) (am) (dB) Class 2 (-dB) 69 9.1 0.1 0.30 14
Fast 940 00 0.20 0.3 6 640 00 030 14
Slow 94,0 ] 030 0.3 9 9.0 00 030 14
Leq 940 0.0 0.20 03 54 540 00 030 14
49 49.0 0 0.30 14
6. Level linearity on the reference level range 44 44.0 00 .30 L4
Anticipated Measured Deviated Value Uncertainty Tolerance Limits 39 389 0.1 0.30 14
Value (dB) Value (4B) (dB) (4B} Class 2 (+dB) EP) 340 o1 030 14
122 1220 oo 030 L4 3 1 ol 030 14
121 1210 0.0 0130 1.4 12 321 ol 030 14
120 120.0 0.0 030 14 a1 12 0.z 030 1.4
119 112.0 0.0 030 1.4 30 302 0.2 030 1.4

14 114.0 o0 030 14

i L0 o0 0.30 L4

| Date of Calibration +27-29 Dec. 2021 = 5 > Date of Calibration +27-29 Dec. 2021 6180
2l g the ReportCerificate Auerin a bk Hiom 11 gaimas of TETRL
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTIR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLDGICAL RESEARCH (TISTI)
Request No, 21-65/0155 MTC No. EEL. BP, 2001264 | Request No. 21-651155 MTC No, EEL. BP. 2001264
7. Level lnearlity the level range control . Peak C sound level
Anticipated | Measured | Devisted s Tolreuies Liktity Nurnber of cyelesin |  Anticipated Meisured | Devisted value | Uncertainty | Toberence finits
Range Value Valse | Value Class 2 test signal walue (dB) walue (dB) (dB) [E)] Class 2 (1dB)
(dB) (dB) (dB) (dB) (+dB) Complete cycle 1254 1253 0.1 0.20 24
An-130 125 1250 0.0 0.30 L4 Pasitive bnlf eyele 124.4 124.3 0.1 020 14
0120 s 115.0 0.0 030 14 Negative half eyele 1244 1243 .l 0,20 14
20-110 105 105.0 0.0 0.30 14
20-100 95 95.0 0 030 14 1 Overload indication
2090 &S 850 0.0 0.30 14 Measured value (dB)
Deviated value Uncerinty Tolerance Limits
20-80 78 49 0. 030 14 Pasitive Negative
one-half cyele one-half cycle (dB) (4B} Class 2 (+dB)}
8. Tone burst response 1330 1329 ol 030 LE
Time Tonchurst Measured | Deviated Uiceraloty Talerence Linits
Weighting| Duration. Th Villug Value Class 2
(1) (d8) (413 (dB) (dm)
200 1158 02 0.20 £13
Fast 2 985 02 0.20 +1.3:-28
0.25 508 0.2 0.20 £1.8;-53
= 200 1093 03 .20 +13 Calibrated by : Approved by :
2 9.8 02 0.20 0 LD]., :
2 1095 01 0.20 s CORETAS L ek . ...
SEL 2 400 0.0 0.20 +1.3;-28 (Mr. Pasiys Phiasingsri) )
0.25 0.9 A1 0.20 +1.8;-5.3 i Il i 0 irecto
{Mr. Tawikiat lamsamean) Electrical lmi‘!gl° J l Laboratory
| Dateof Calibration  :27-29 Dec. 2021 Industrial Metrobogy and Testing Service Centre
Date of lssue 4 Jan, 2022 Ref: 201126412030502401 1
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THATLAND INSTTTUTE OF SCIENTIFI AND TECHNOLOGICAL RESEARCH (TISTR]

| Request No. 21-651155 MTC No. EEL. BP. 21/1264

CALIBRATION CERTIFICATE

Submitted by Integrated Resenrch Center Company Limited

Address + 122 Moo 2, T. Thatoom, A, Srimahaphote, Prachinsburi 25140,

| Calibrated at  : Electrical and Elecironic Standards Laboratory, Industrinl Metrology and Testing Service Centre.

Sai 1€, Bangpoo Indisstrial Estats, it Rdl., A Muang, dean 10280,

Instrument Calibrated : Amblent Environment
Deseription - Integrating Sound Level Meter Temperature HBE3)C
Monufictorer - ACO Relutive Humidity ;{30 + 15) %
Model S6236 Ambient Pressure +{101.325+1.5) kPa
Serial No. 2192015
Microphone < Type TOS2NR No.73304
Preamptifier
Standards ased :

Bund Pass Filter Stunford Research Systems SR 650 S/N 28712,

Condenser Microphone Briiel&Kjer 4180 5/ 2889871

Decade Attentator Ando AL-205 8/ 00464602,

Function/ Arbitrary Waveform Generator Agilent 332204 S/N MY 44042668,
Digital Function imer NF e i DF-193A S/N 122037,

I

Diggital Multimeter Fluke 85204 5/N 085007,
Pistenphone Rion NC-72 8N 00402446,
Measuring Amplifier Briel&Kjer 2636 S/N 1537484,

R T

Date of Receipt 3 Dec. 2021
Date of Calibration  © 1011 Jan, 222 (Rh ]
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THAILANT INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request Ni, 21-65/0155 MTC No, EEL. BP. 211264
1. Absahate Sensitivity
Reference Unit Under Test Talerance
Acoustic Signul Measured Value (dB) Deviation | Uncertainty | Limit Class 2
(dB) Befors adjust | Affer adjust (dB) (+dB) {2dB}
113.96 1130 140 o0 030 14
Note: The external calib g was firstly The internal calibration adjustment
wis then completed ut the display of 1153 dB.
1, Self-generated noise
2.1 Normul est

Measured value Uncertainty

{dB) 1dB)
16.8 .10
2.2 The microphone of the sound level meter was replaced by cloctrical signal input device
Frequency  [Measwed Value|  Uncertainty
Waeighting (dB) (+dB)
A-Weighting 148 0.10
C-Weighting 11 0.10
Flat 57 0.10
Date of Callbration - 10-11 Jan. 2022 IR g
e s ate cevy 1o ¢ T
sudvirfiiig the fleport Cestificas snd publiory f

Head Offica
35 Mez 3 Tt

Fam: 651 0 2323 9145
Ewenal | oot o th

TITETR kA ion oo
THAILAND INSTITUTE OF SCIENTIFIC ANTHTECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-651155 MTC Now EEL, BP, 2171264
9. Power Amplifier Briel&Kjer 2706 SN 1517650,
10, Speaker Tannoy Limited, Great Britain British Patent No. 215300
11. Digital Multimeter Agilent J401A SN MY44005560,

12. Progrommable Attenumtor Tamagowa TPA-303A 8N 2212

Calibeation Procedure :

This was calibrated by using calibration procedires o CP-102-02 and CP-102-03, which
were based on IEC §1672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006); These culibration
procedures were related to the eleatrical and acoustic signal tests, The electrical signal 1est was earried out with the

direct measurement method. The acoustic signal rest was pesformed in an ancchoie room with the comparison

measurement methad.
This instrument has been calibrated against stendards muintuined ot the Electrionl and Electronie Standards
Laboratory (EEL), which are traceable to the Intemational System of Units through the Nutional Institute of
Metrology ( Thailand),
The information on actunl reading is attached herewith and the uncertainty limits quoted refer to the
measured vidues only.
The reported expanded uncertainty is based upon o standard uncertainty multiplied by n covernge factor
k=2, providing  level of £ app Iy 95%.
| Dateof Calibration 5 10-11 Jan. 2022 us £

Ackawiising tive Tapord Cetificat in

Head Office. OfficeLabomtory Office
35 i 3 Tarnbor Mhiond e Amh

o NEC-TIS-TIS
TITETR o smwamion w77

THAILAND INSTITUTE £ SCIENTIFIC AND TECHNOLOGIC AL RESEARCH [TISTR}

Request No, 21-65/0155 MTC Ne. EEL. BP.21/1264

3. Acoustical signal test of frequency welghtings

— Deviation from resporise curve " . e
ot A-welghting | C-weighting Flaz
{dB) (dB} (day (+dB) Clnss 2 (+dB)
125 02 0,1 'R} 0440 20
1 ) 0.8 7 4.7 0.40 14
4000 0.1 0.1 0.3 040 R
4. feal signul test of frequency
Fieteicy Deviation from response curve " = R
(Ha) A-wesghting | C-weighting Flat
(dB) (dB) (dB} {24dB) Class 2 (+dB)}
63 0z 0o o 020 25
125 o th (A} .20 20
250 0.0 o0 o0 0.20 19
50K og 04 0.0 .20 Le
1000 (1213 0o 00 0.20 L4
2000 03 o L8] .20 26
4000 -0.5 03 oo .20 EN)
8000 =06 05 0.1 0.20 5.6
| Dateof Callbration : 10-11 Jan. 2022 48 £ |

| ot value srpnan
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNCLOGICAL RESEARCH (TISTR)

Request No. 21-650155 MTC No. EEL. BP. 21/1264

5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at | kHz

Froquency Mensiared Deviated Value Uneertainty Tokerance Limis
Weighting Value (dB) (dB} (+dB) Class 2 (+dB)
A-weighting 940 00 0,20 04
C-weighting 4.0 00 420 0.4

Flat 94.1 0.1 0.20 04

5.2 Time weightings at 1 kHz

Frequency Measured Deviated Value | Uncerainty | Tolerance Limits
Weighting Value (dB) (dB) (=dB) Class 2 (+dB)

Fast 4.0 00 0.20 03

Slow 4.0 0.0 0.20 03

Log 940 00 020 03

6, Level linearity on the reference level range

Anticipated Mensured Deviated Value Unecertainty Tolerance Limits
Vilue (dB) Value idB} (dB) (+dB} Cluss 2 (+dB)

122 1221 0.1 0.30 14

121 1211 .l 0.30 14

120 1200 0.0 0.30 14

1 19.0 0.0 0,30 14

114 1140 [{T}] 030 14

109 108.9 01 0,30 14

104 104.00 0 0.30 14

9 99,0 0.0 0.30 14

on s chtwre from the goverrar of |
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nghok 10000,
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THALLAND INSTITUTE OF SCIENTIFIC ANID TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-651155 MTC No. EEL, BP, 21/1264

7. Level linearlity Including the level range eontrol

Anticipated | Measured | Deviated [Tolerence Limity
Uncertaingy
Range Value Value Value Class 2
(dB) (UB) (dR) i=dB} {xdB)
40-130 125 125.1 ol 030 14
30-120 115 115.0 0. 0,30 L4
20-110 105 105.0 0 .30 14
20100 95 95,0 oo 0.30 14
20-90 85 Bi0 0o 0.30 14
20-80 s 5.0 oo 0.3 14
8, Tane burst response
Time Toneburst | Measured | Devinted . (Tolerence Limity
Usicertainty
Weighting| Duration, T | Value Walue Class 2
{ms) 1dB) (it {+dB} (@B}
200 1157 L3 020 1.3
Fast g 988 02 0.20 +1.3;-2.8
0.25 BE3 =17 020 +1.8;-53
200 109.4 -0.2 0.20 13
Slow =
2 BB -02 .20 +1.3;-53
200 1099 1 ) +13
SEL 2 L] 0.0 0.20 +1.3;-28
0.25 1Tk -1 020 +1.8:,-83

Date of Calibration : 10-11 Jan. 20,

Ackisetising the

WEC-TISFTIS [0S
TITISTR  caimuaTion o7

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}
Request No. 21-65/0155 MTC No. EEL. BP.21/1264

6. Level linearity an the reference level range (cont.}

Anticipated Measured Deviated Value Uncertainty | Tolerance Limits
Value (dB) Value (dB) (4B} (i) Class 2 (+dB)

] G4.00 0.0 030 [E]

"9 89.0 0.0 0.30 L4

84 fai] 0.1 0.30 ia I

79 89 -0 0.30 L4

4 742 0.2 0.30 (%]

69 691 0.2 0.30 14

64 6d.1 01 030 14

59 590 0.0 030 14

54 541 o1 0.0 LA

49 49,1 o1 030 L4

44 4.1 n1 030 14

k1] 39.0 00 030 14

k'] 342 b2 030 1.4

1 112 02 030 14

1 123 03 030 14

3l 313 o3 0.30 L4

W 30.4 n4 030 14
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THAILAND INSTITUTE OF SCIENTIFIC ANT TECHNOLOGICAL RESEARCH (TISTH)

| Request No. 21-65/0155 MTC No. EEL. BP. 21/1264

. Peak C sound level
Number of eycles in | Anticipated Mensured | Devipted value | Uncertainty | Tolerence limits
fest signal walue (dB) value (dR) (dB) {edi) Class 2 {+dB)
Complete cycie 1254 1258 04 0.20 24
Positive hlf cycle 1244 1243 “0.1 0.20 14
Negative half eycle 1244 1243 Al 0,20 1.4
10. Overload indication
Mensured value (dB)
Devited value Uncertinty Tolerance Limits
Posiiive Negntive
one-half cycle ane-half eyele {dB) {+dB) Closs 2 (+dB)
1331 1331 L] 030 LE

(Mr. Tawikial lamsamran)
Date of Calibration < 10-11 Jon. 2022
Diate of Issue 12 Jan. 2022

Electrical and Ebectronle Standards Laboratory
Industrial Metrology and Testing Sorvice Centre

Rel; 2011264120305034012
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THA!LARD'IN.WJIL'TE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH {TISTR) ‘

Reguest No, 216570155 MTC No. EEL. BP, 17/1264

CALIBRATION CERTIFICATE |

Submitted by | fnicprsted Reseurch Center Company Limited, |
Addresy <122 Mo 2, T.Thatoom, ASrimahaphote, Prachinburi 25140

Callbrated at | Elecirical and Electranic Standards Laboratory, Industrin] Metrology and Testing Service Centre,

Sol 1€, Bangpoo Industeinl Estae, Suklumyit Ril., A.Muung, Samutprakan |0280, ‘

Instrument Calibrated - Amblent Environment

Description + Sound Level Meter Temperature “23+3)°C
Manofacturee  : Delw OHM Relative Humidity (50 = 15)9;
Mande| S HD 20000C Ambient Pressure: 1003254 1.5) kPa
Serinl Ne. S 11040842479

Mictophone {Type UC-52 Noui 14674
Preamplifier + Dl Type HD2OL0PNE2 Mo, 11001018
Stundirds used ;

- Band Pass Filter Stanford Research Systems SR 650 $/N 28712,

Condenser Micraphone Britel&Kjar 4180 S/N 2889871,

3. Desade Attenuator Ando AL-205 SN 00464642,

4. Function/Arbitrary Waveform Generator Agilent 332204 SN MY44042668.

I

- Digital Function Synthesizer NT Electronic Instruments DE- 1934 N 122037,

P

Digital Multinieter Fluke $520A §/N 4085007,
7. Pistonphane Rion NC-72 $/N 00402446,

8. Measuring Amplifier Brilel&Kjmr 2636 SN 1537454,
Dute of Receipt +3 Drec. 2021
Date of Calibration - 17 Jan. 2022 18
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'I}IAJL.QND INSTITUTE OF SCIL“IIFIL AND I'I:CIIMH DGICAL RESEARCH (TISTiR)

Request No. 216300155 MTC No. EEL. BP, 7/1264

1. Absalute Sensitivity |

Reference Ulstlt Undeer Test Tolerance
Asoustic Signal Measured Value (dB) Devistion | Uncertainty | Limit Class 2
(dB) Before adjist | Afer adjuss (B} i) (zdB) ‘
11354 1138 1139 o0 030 L4
Note: The external calibrution adj wats firstly perfin The internal calibration udj
wass then completed at the display of 114.0 gp,
2. Sell-gonerated nolse

2.1 Normal test

Measured value Uncerininty
(dB) (+dB)
[ 35 010

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

,Tzequﬂlc} Measured Value|  Uncertainty
Weighting (dB) (dB)
A-Weighting 195 ®10
C-Weighting 252 0,10
Flat 73 o0
Date of Calibration 17 Jan, 2022 RS 3

NSCTISETTS | vl
TI-TISTR CALIARATY d

THALAND INSTITUTE OF SCIENTIFIC AN TECUNOLOGICAL RESEARCH (TISTR |
Request No, 216501155

MTC No. EEL. BP, 17/1264

. Power Amplifier Brilel&Kjwr 2706 SN 1517650, |
10. Speaker Tannoy Limited, Great Britin British Patent No, 215300,

11, Digital Multimeter Agilent J401A S/N MY 44005560,
12 Programmable Attenuator Tamagnwa TPA-303A 8N 22(2. ‘

Calibrution Procedure :

This | was calit Ty nsing calibeari fures no CP-102-402 and CP-102-03, which
were based on IEC 61672-3 Electroncoustios - Sound Level Meters - g 3 - Periodic tests (2006}, These enlibrution
procedares were related to the eletrionl and acoustic signal tests. The electricnl signal test was caried out warh the
direct measurement method. The acoussic sigmal test was pertormed in an snechoic Foom with the compuarisos
measirement method,

This instrument has been calibrated againgt standards maintsined af the Eleetrical nnd. Electranic Stndinds
Laborsary (EEL), which ire traceable w the Imermnzional System of Units thraugh the National Institute of
Metralogy (Thailasd),

The infarmation en senanl reading is uached herewith and the wieertainty Hmits guoled refer to the
measured values only,

The reported expanded uncertainty is based upon o standard uneerainty multiglied by @ covernge tscror

k=2, providing a level of confidence of approximntely 95%,

Date of Calibeation  + 17 Jan, 2022 g
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3. Acousticul signul test of freg) ney welgl

‘ Py Dheviation from response curve . _ .
A-weighting | C-weighting Flu |
e (dB) (dB) (dB} (2dB} Clags 2 (+d1)
‘ 135 03 03 0.2 (k40 0
-y 0.8 0.8 .40 14
[ 2w 01 [T} 0l 0.40 36
4. Eleetrical signal test of frequency welghtings
— Bevimion from responss eurve it i s le.iu—‘
A-weighting | C-weighting Flat
et (dB) (dB) 1d8) (+dB) Class 2 (zdB)}
63 o1 0.1 =03 0.20 23
125 o1 o -0 .20 2.0
230 0.l () =01 020 18
500 o0 (] 04 020 19
| D00 00 0. oe 0.20 14
2000 -1 (R ] 0.1 020 6
4000 o0 o0z -4 0,200 346
LRI 00 1 ALE 20 L7
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FHAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCY (VISTR) |

Request No. 21650155

MTC No, EEL. BB, 17/1264
| 5. Frequency and thne welghtings at 1 ki
5.1 Frequency weightings at 1| kHz |
‘ '_quuen:y Measured Deviated Valug Uncertainty Taolerance Limits
Weighting Value (dB) LB (4B Class T i+dR) |
A-welghting W0 0 0.20 o4
Crweighting 94.0 0.0 020 04
Flat 94.0 0.0 0,20 0.4 ‘
5.2 Thme weightings st | kHz
‘ Fregquency Measured Devimed Value Uneeriainty Tolesance Limlla—‘
Weighting Value (dB) (dB) (=dB) Class 2 (+dB) ‘
Fast @40 [121] .20 03
Slow 94.0 0. 020 03
Leg 4.0 0.0 020 0.3
6. uvdﬂmmyulhenfmulwdrlnge
Anticipated rloasured Deviated Value Uncerinty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 2 (xdB)
120 a9 -0 0340 14
L1 a0 oo .30 14
114 40 [ 0.30 L4
0 1.0 0.6 0.30 L4
14 16,0 oo 03ag 14
g9 4 -1 0,30 B4
RS 4.0 00 030 ()
9 889 1 030 L4
a4 B4.0 o0 0,30 LA :l
Dateof Calibration - 17 Jan, 2022 5/8
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Request No, 21650155 MTC No. EEL. BP. 17/1264 |
7. Level linearlity including the level range control |
Anficipated | Measured | Deviated olerence Limitg
Uneertainty
| Range Value Value WValue Class 2
{dB) {dB) {dB) (xedB) (i) |
60-140 135 1352 02 030 14
50-130 125 1254 o 030 14
40-120 115 1150 0.0 .30 1.4 |
LR s 1050 0.0 &30 14
20-100 95 S48 i 030 L4 |
#. Tone burst response
Time Toneburst | Measured | Deviated Talerence Limiz
Uncermainty
Weighting]  Duration, Th Value Walse Cluss 2
‘ {ms} (dB} (dB} (1dB) (di}
200 1159 =0T 020 il
Fast 2 9E8 02 0.20 +1.3-28
025 B9.7 0.3 0.20 *1.8: 5.3
200 1054 02 020 1.3
Slow
& BO.6 04 020 +13;-53
200 o0 (0] 020 +1.3
SHL. 2 89.9 0.l 020 L3 -2E
25 80.8 0.2 026 1.5;-53
Dute of Calibration | 17 Jan. 2022 T8
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‘ Request No. 21-651155 MTC No. EEL, BP, 17/1264
6. Level linearity on the reference fevel range {cont.) |
Anticipated Mensured Devigted Value Unecenainty Toleronee Limits
‘ Value (dB) Value (dB) (dB) (a8 Class 2 (+dB)
79 79.0 0.0 0.30 L4 |
74 139 01 0.30 L4
69 8.9 1 030 14
B4 63.9 - 0,30 14
55 589 =01 0.30 14
4 5319 0.1 030 L4
49 5.0 Al 030 14
44 439 -1 030 14
43 430 (1}] 0.30 L4
42 419 1 0.30 14
41 410 0.0 0.30 14
40 w9 =01 0.30 14
E g9 0.1 0.30 L4
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Request No, 216540135

MTC No. EEL. BP. 17/1264 |

9, Peak C sound level |

mm ofeyclesin | Anticipated Measured | Devinted vulue Uneertainty | Toleronce Hanits
| test sigrml vitlue (dB value (dH) {0111 (+dB) Class 2 (xdBB)
Complere sycle 135.4 1353 0. 0.20 24 |
Positive half eycle 1244 1342 0.2 0.29 La
‘ Negative half eyele 1344 1342 02 0.20 14
|
‘ 10. Overload Indication
— Measured value (dB}
P Neguive Devinted vinlue Uncerminzy Telernce Limits |
one-half cyele ane-halt cyele (C1:1] (+dB) Class 2 (+dR)
1410 1410 o0 030 18 _I |
Calibrated by - Approved by ;

2
...... M‘fbﬂ .

(Mr. Punya Phasingsri]

Ca¥pa)
e
Electrical and Electronic Standurds Laboratory
Industrisl Metrology and Testing Service Centre

(Mr. Witmwar Supanich)

Date of Calibration 17 Jan., 2022 Rel'; 201 12641 20305034007
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End of Centificate

i et C el ared put

Head office
2441 3 Tarmdcen Wione Ha, Amphoss Rdong Lising
L*:nu

state, Sk Aoad,

196 Pharuuryestm Acad, Chaturhak, fargik 10900,
lha!_lrd

Pattwmdttani 12120, Thatand

bt e il on th




~ NSCTISITIS 128
TITIETR CALMRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Heguest No, 11-651155 MTC No. EEL, BP, 161264

CALIBRATION CERTIFICATE

Submitted by Infogruted Research Center Company Limited,

Address 122 Moo 2, T.Thatoom, A-Seimahaphote, Prachinbun 25140

Calibruted st Electrival and Electronie Sundurds Laboratory, Industrial Metrelogy and Testing Service Centre,
Soi IC, Bangpoo Industrial Estate, Sukhumvil Rd,, AMuoang, Samutprakan 10280,

Instrument Calibrated - Ambleat Environment

Deseription : Sound Level Meter lemperture 2T
Munufacturer Delta OHM Relative Humidity H3O 2 15)%
Model + HD 20L00e Ambient Pressure +{101.325£1.5) kPa
Serinl Mo, + 11040842480

Microphone < Type UC-52 No. 121411

Preamplifier : Delta Type HD2010PNEZ No.11001019

Standards used ;

1. Bund Pass Filter Stanford Research Syssems SR 650 S/N 28712,

2. Condenser Microphone Briiel&Kjar 4180 SN 2889871,

A Deeade Anemator Ando AL-205 S/N 0046460,

4, Function/Arbitrary Waveform Generuror Agilent 332204 S/N MY 44042668,
5. Digital Function Synthesizer NF 1 DF-193A SN 122037,

&, Digitnd Multimeter Fluke 85204 5N 4985007,
7. Pistonphone Rion NC-T2 SN 00402446,
8. Measuring Arplifier BriiehfcKjer 2636 SN 1537484,

Date of Recvipt 3 Dec, 2021
Date of Calibration 14 Jan. 2022 it
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CALIBRATIES
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Hequest No. 11-6510155 MTC No, EEL, BP. 161264

-

Power Amplifier Brilcl&K jer 2706 SN 1517650,
10, Speaker Tannoy Limited, Great Britain British Paiest No, 215300,
. Digital Multimeter Agilent 34401 A SN MY 44003560,

12, Programmable Atenuator Tamngawa TPA-303A SN 2212,

Calibration Procedure -

This i was bry using ealibragion | fures no CP-£02-02 and CP-102-03, which

wiene bused on [EC 61672-3 Elcotroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006}, These enlibration
procedures wene reluted W the electneal und acoustic signal tests. The electrical signal test was carried out with the
direot measurement method. The acoustic sighal tes was performed in an anechoic room with the comparison
messurement method,

This instrument has been calibrated against standards maintained at the Electrical nnd Electronic Standards
Laboratory (EEL), which are tracenble to the International System of Units through the National Institue of
Merrabogy | Thuitund ),

T'he informition an setual reading is uttached herewith and the uncertinty limits quoted refer to the
measured valses only,

The reported expanded uncertainty is based upon s standard uncertinty multiplied by 8 coverage fictor
k=2, providing a level of confidence of approximately 45%.,

Date of Calibeution  : 14 Jan, 2022 28
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Request No, 21650155 MTC No, EEL. BP. 18/1264

1. Absalute Sensitivity

Reference Uit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | Uncermingy | Limit Class 2
(dB) Before adjust | After edjust 1di) {2dB) Ldh)
113.83 1138 1139 00 0.3g L4
Nate: The external calibration adj wns firstly d The irternal calibration ad)
was then complated at the display of 1140 dB.
1. Self-generated noise
2.1 Normal test
Measured value Uncerninty
1dB) (B}
2535 o.10

2.2 The microphone of the sound level meter was repluced by electrical signul input deviee

Froquency | Measured Valuel  Uncertainty
Weighting (dB) {=dB)
A-Weighting 154 0.10
C-Weighting 251 0.10
Flut 272 LR
Date of Calibration |4 Jun, 2022 38
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Request No, 21657155 MTC Na. EEL, BP, 146/0264

A, Acousticul signal test of frequency weightings

Deviation from response curve

Criangamt Pattwmthani 12120, Thalland Ao Mus

Frequenzy = U inty Tolerance Limits
A-weighting | C-weighting Flnt
bl (dB) (dB) {dB) (+dB) Class 2 {=dB)
125 05 03 o4 (40 A
1 000 0.6 0.6 0.6 040 La
4 oo -8 47 £9 040 16
4 slgnal test of freg) s
Dreviation from rosponse curve
Frequency 1 i Tolerance Limits
A-weighting | C-weighting Flat
e (dB] (dB) (dB) (1dB) Class 2 (2dB)
a3 0.0 0.3 2 020 15
125 0.0 0.2 =01 020 2.0
250 (1) -0 -1 020 1.9
00 o0 -02 =01 020 18
| boo oo 0.0 L .20 14
2000 0 oG ol 0.20 4.7
4000 [111] 0 0.l 0.20 3
B 000 00 0.1 01 .20 56
Date of Calibration  © 14 Jun, 2021 408
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNMLOGIC AL RESEARCH (TINTR)

Heguest No, 21-65/015% MTC No. EEL, BI. 16/1264
5. Frequency and time welghtings at 1 Kz
5.1 Frequency weightlngs at 1 kHe

Frequency Measured Devinted Value Uncertainty Tolerance Limits
Weighting WValue (dB) (dB) {+dB) Cluss 2 vdf)
A-weighting 240 (1 020 04
Coweighting 9t 00 020 0.4
Flat S4.4 o 020 0.4
5.2 Time welghtings at | kHz
Frequency Measured Devinted Value Uncertainiy Tolerance Limiis
Weightlng Value (dB) (dB} {+dB) Class 2 (+dB)
Fust 940 oo 020 03
Slow 94.0 14 0.20 03
Leg 94.0 0.0 .20 03

&, Level linearity on the reference level range

Anticipated Measured Theviated Value Uncertainty Telemnee Limits

Value {dB) Vilue (dB) (B} (LB Class 2 (=dB)
120 200 00 30 4
19 L9 00 030 L4
14 1140 0.0 030 14
1og 108, 0. 030 14
[T .0 (] 030 14
L] 9840 L 030 14
L] q44.0 L 030 14
89 290 0.0 030 14
B4 239 01 030 1.4

Dute of Calibration  : [4 Jan, 2022 5id
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Hedguuest No. 21-630155 MTC No. EEL, BP. 161244

7. Level linearlity including the level range control

Anticipuied | Measured | Deviaed Tolerence Limit
Uneertainty
Range Value Value Value Class2
(dB) [C143] (diz} (4B} {=dB}
60-140 135 1350 0.0 030 14
Si-130 125 1250 o 030 14
40-120 L3 150 o0 0.30 14
30-110 103 LDEG o 30 14
20-100 95 950 o 030 14
&, Tone bursi response
Time Toncborst | Measured | Deviated [Talerence Limit
Unoeriainty
Weighting] Durution, Th | Value Value Class 2
(ms} (dB) (i3} (+d8) (dB}
200 1159 -l 020 +1.3
Fast 2 990 o4 020 +1.3;-28
0.25 9.9 =l 020 +1.8;-5.3
200 0.6 0.0 0.20 +1.3
Slow
-} Q0.4 on .26 13553
20 (NLVRY) o0 020 tL3
SEL 2 20.0 on 020 +1.3;-28
028 a0.g =0.1 0.20 +18;-53
Dute of Calibration ;14 Jan, 2022 TI8
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THAILAND INSTITUTE OF SCHNTIFIC AND [:\_'IIMN.UU“.'P\L .kli;iE'\Rﬂl (TISTR)
Request No. 21-650155 MTC No. EEL, BP, 16/1264
6, Level linearity on the reference level range (cont.)
Anticipted Measured Devinted Value Uncerainty Todesance Limits
Value (dB) Value (dB} (dB} (rdB) Closs I (+dB)
L TR 0.1 30 14
™ e Al 030 14
L] (380 L1 0.30 14
6 639 0.1 0.30 14
54 ELE 1 0.30 14
L2 ] 5319 - .36 14
4% 49.0 0o 030 14
4 44.0 0 0.30 L4
43 430 04 0.30 14
42 419 +0.1 030 la
41 40.9 .1 0.30 l4
40 99 1 030 14
» 89 0.1 30 14
Date of Calibration 14 Jan, 2022 66
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THAILAND INSTITUTE OF SCLENTIFIC ANGD TECHNOLOGICAL RESEARCH (TISTH)

Request No. 21-65/0135 MTC No. EEL, BP, 161264

. Peak C sound Jevel

Murmber of eyeles in | Anticipated Measured | Deviated value | Uncertainty | Telerenee limits

test signnl waloe (dB} velue (dB) ity {+dB) Closs 2 {=dB}
Complete cyele 1354 1350 G4 0.20 24
Positive hnif oycle 1344 134.1 0.3 0,200 L4
Negative hnif cyele 1344 1341 3 0.20 L4

10. Orverload indication

Measured value (dB)
Devinted value Uncertninty Tolerance Limits
Positive Wegntive
ane-hall eyele womse-hal{ eyele \dB} (=dB) Cluss 2 (4B}
1o 4o oo 0.30 L8
Cullbrated by Approved by

Electrical and Emu Labaratory
Industrial Metrology and Testing Service Centre
Refl: 20112641 20305034008

(Mr, Witmwat Supavich)

Date of Calibration 14 Jan, 2022
Date of Isue <17 Jan, 2022
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THAILANIY INSTITUTE (O SCIENTEFIC AND TECHNGLOGICAL RESEARCH [TSTR) |

| Request No, 21-6510155 MTC No. EEL. BP. 19/1264

CALIBRATION CERTIFICATE

| Submitted by - luegrted Research Center Company Limited,

Address + 122 Moo 2 T Thatesm, A-Srimahaphote, Prachinburi 25140, |
Calibeated st Electrical and E i Standards Laboratary, Industrial N gy and Testing Servioe Contre.
Sol |, Bangpoo Induesirial Estate, § it Rel., AMusing, : 10280, ‘

Instrument Calibrated : Amblent Environment
Deseription : Sound Level Mater Temperature 23 E3I) e

‘ Manuficturer < Rion Relative Humidity - (50« 15) %
Model SNL42 Ambicat Pressure —; (101.325+1.5) kPa ‘
Serial No. £ 064442
Microphone < Type LiC-52 No, 153069 ‘
Preamplifier  : Type NH-24 No, 46656

Standurds nsed :
‘ 1. Band Pass Filter Stanford Research Systems SR 650 SN 28712, ‘
2. Condenser Microphone Briiel&Kjaer 4180 $N 2RRET],
3. Decade Attenuator Ando AL-205 S/N (0464602,
4. FunctionArbitrary Wi g Agilent 332204 §/N MY44042668, ‘
DF-193A SN 122037,

5. Digital Function Synthesizer NF Electronic 1

6. Digital Multimeter Fluke 85204 S/N 4985007,

7. Pistanphone Rion NC-72 $/N 00402444,

8. Measuring Amplifier Brilcl& Kjee 2636 S/N 1537484,

[Pate of Receipt +3 Dee, 2001
Dute of Calibration  : 25-29 Dec. 2021 1/8

FMEBLMTC 007 Revd
Office
196 Phaonyottin floed, Chatichai, g 10900
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| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH) |

Request No. 21-65/0155 MTC No. EEL. BP. 19/1264

1. Absolute Sensitivity
Reference Unit Under Test Tolerance
| Acoustic Signnl Measured Value Deviation | - Uncertainty | Limit Class 2 |
(dn) {dB) {da) {+dH) (+di)
‘ 113.4 1139 0.0 .30 14 f

Nuote: No adjustment. The intemal calibration was display at 124.1 dB. |

2. Sell-generated nokse

2.1 Normal test
Measured value
(di} (+dB)
| 17.6 010 ‘

‘ 1.2nuwuudmmmmlmwmmmhymlﬂwhpmdum

Measired Value | Uncertainty ‘
(a8} (xdB)
129 10
18,2 o0 ‘

‘ 239 010

Head Office
35l 3 Lo Khlor Ha

Tighae Koy Liding
Thalland

2570 4 118 et 4305, S35, 52
B 859
Evmiall - sumalissptistecr 51
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_ Date of Calibration  : 25-2% Dec. 2021 i

THAILAND INSTITUITE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH (TESTR) |
Request No, 21-650]55 MTC No. EEL, BP, 191264
|
9. Power Amplifier Briiel &Kjmr 2706 SN 1517650,
10, Spenker Tannoy Limited, Great Britsin British Patent No, 215300, |
11 Digital Multimeter Agilent 34401 A §/N MY 44005560,
12. Programmuble Attesuator Tamagawa TPA-3034 SN 2212,

Calibration Procedure ;
This is wak eali by using calibrai dueres no CP-102-02 and CP-102-03, which
were based on [EC 61672-3 Electroseoustics - Sound Level Meters - Part 7+ Periodic tests (2006). These calibration ‘
procedures were related 10 the electrical and acoustic signal tests, The electrical signal test was carried out with the
direet measwrement method. The ncoustic signal test was performed in an anechoic room with the comparison
mensurement method. ‘
mmmmmmmmmmnmwu&mmm
Labarmtory (EEL), which are trageable to the Internationn] System of Units through the National Instinute of
Metrology { Thailand),
The informatien on actunl reading is attached herewith and the uncertainty limits quated refer to the
measured values only. ‘
The reported expanded uncertninty is hosed upon a standard uncertninty multiplied by o coverage factar
k=2, providing a levet af canfidence of aproximately 5%, ‘
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THAILAND INSTITUTE OF SCIENTIFIC ANIY TECHNOLOGICAL RESEARTH (TISTR)

| Request No. 21-65/01 5 MTC No. EEL, BP. 19/1264

1A signal test of freg ightings
| Eibiikig Dlevintion from response curve 4 Yokt
5 A-weighting C-weighting Flat
| (dB) {dR) (dB) (+dB) Class 2 (+dB}
125 o1 0.2 02 040 20
1000 04 4 4 040 14
‘ 4000 05 0.3 05 0.40 36
4. Electrical signal test of frequency weightings
o Deviation from response curve = | Tokiande Lisie
‘ b A-weighting | C-weighting Flat
() {dB) (dB) (B} Class 2 (+dB)
(] ] o 1 020 5
125 01 L (1] 0.20 0
250 0.1 0.0 0 0.20 19
S0 11 00 06 020 L9
1 000 0.0 00 0.0 0.20 14
2000 00 0.0 00 0.20 16
4000 0 04 0.0 0.20 16
000 0.0 o0 oo 0.20 56
:28:20 Dec, 2021 |
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| THAILANT INSTITUTE OF SCIENTIFIC AND TECHNOLOGIC AL RESEARCH [TISTR)

Request No. 21-6510155

NSCETISITES [

A TION (137

MTC No, EEL BP, 191264

5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at | kHz

| Frequency Measured Devinted Value Uncertainty | Tolerance Limits
Weighting Vahue (dB) (dB) (4B Class 2 (+dB)
| A-weighting 940 0.0 0.20 04
Cweighting 944 0.0 0.20 0.4
| Flat 540 0.0 0.20 04
5.2 Time welghtings at 1 kHz
Fregquency Measured Deviated Value Uncertainty | Tolsrance Limits
Weighting Value () (dB) (4B} Class 2 {+dB)
‘ Fast 940 0.0 0.20 0.3
Slow 94.0 0.0 0.20 03
‘ Leq 940 0.0 0.20 03
6. Lovel linearity on the reforence level range
‘ Anticipated Measured Devinsed Value Uncersinty | Tolernce Limits
Value {dB) Value (dB) (dB) (+dB) Class 2 {dB)
137 1370 00 030 14
‘ 136 136.4) 0.0 030 14
135 1350 0.0 0.30 14
‘ 134 1340 0.0 0.30 14
133 1330 0.0 030 14
132 1320 o0 0.30 14
131 131.0 00 030 14

__ Date of Calibration - 28-29 Dec. 2021

thee il
il

'1"‘1 -TISTH

| THAILAND INSTITUTE OF SCEENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY

Requesi No, 21-6510155

6. Level linearity on the reference level range (cont.)

MTC No. EEL. BP, 191264

Antleipated Mezsured Deviated Value Uncerwinty | Tolerance Limits
| Value (UR) Vilue (dB} (dB) (+dB) Class 2 {+dB)
27 269 RN 030 14
6 259 -1 0.30 b4
| 25 249 0.1 030 14
| 7. Level linearlity g the level range control
Anticipated | Messured | Deviated Vasdiabay Tolerence Limits
Rangz Value Value Value Clasa 2
‘ dB) (dB} {dB) {=dB) LBy
20-130 125 1250 0.0 0.30 1.4
| 8. Tone burst response
Titne Tonchurst | Measured | Deviated Tikerence Limits
Uncertainty
| Weighting | Duration Th | Value Vilue Class2
(ms) (dB) 1dR) (2dB) 1aH)
| 200 126.0 0.0 0.20
Fast 2 1088 0.1 0.20
.25 9.9 0. 020
‘ s 200 119.5 0.l 0.20
2 .9 1 0.20
‘ 200 120.0 0.0 020 +13
SEL 2 100.0 0.0 0.20 41328
0.25 G0.8 0.2 .20 +1.8,-53

.
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THAILAND INSTITUTE {8 SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No, 21-6510155 MTC No. EEL BP, 191264

6. Level linearity on the reference level range {cont. )

Anlicipated Measured Dieviated Value Uncertainty | Tolerance Limits |
Value (dB) Value idB} (dB} (+dB) Class 2 (+dB)
130 130.0 00 030 14
129 129.0 0.0 030 L4 |
124 124.0 0.0 0,30 14
19 180 0.0 0630 14
114 140 0.0 030 14 |
0 10,0 00 0.30 14
104 104.0 a0 0.30 14
99 95,0 0.0 030 1.4 ‘
o 94.0 0o 0.30 14
H9 9.0 o0 030 14 ‘
B B0 0.0 030 1.4
75 79.0 00 030 14
74 40 00 .30 14 ‘
@ 640 0.0 030 14
4 639 1 0.30 14 ‘
s 589 0.1 0.30 L4
54 519 1 0,30 L4
49 459 .1 0.30 14 ‘
44 419 01 0.30 L4
19 389 B 0,30 14
34 EEX] -1 0.30 14
20 2.9 0,1 030 14
28 79 0.1 0.30 14
Dhate of Calibra 12829 Dca 2021 _ 6/8g
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| THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH)

Request No. 21-65/0155 MTC No. EEL. BP, 19/1264

| 9. Peak C sound level |

Number of cycles in | Anticipased Measured Deviated value |  Uncertainty | Tolerence mits
| test signal value (dB) walise {dR) fdBy {+dB) Class 2 (+dB) |
Complete cyole 125.4 125:3 A1 0.20 24
Pasitive half cycle 124.4 124.1 0.3 020 14
| Negative half eyele 1244 1241 4.3 0.20 14 |

| 10, Crverloud indication |

Measured valug (dB)
Devisted value Uncertainty | Tolerance Limits
Positive Negative
| ane-lislf cyele one-hulf eyele (dB) (i) Class 2 (4dB)
136.5 1365 00 030 18 |

Approved by : 5 ‘

d 49
AMr. Towikint Inmsammn) Electrical and Electronic Standards ‘
Date of Calibration  : 28-29 Dee, 2021 Industrial Metrology and Testing Service Centre
Drate of lssue =4 Jum, 2022 Rel: 201 1264120305034010

. End of Certificare
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FITSTR  CaAriprATION D37 CALIHRATION 0057

THAILAND INETITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTRY THAILAND INSTTTUTE OF SCIENTIFIC AMD TECHNOUOGICAL RESEARCH (TISTR)

Reguest No, 21-63/0155 MTC No. EEL. BP. 181264 Request No, 21-65/0153 MTC No. EEL. BP, 181264 |

CALIBRATION CERTIFICATE 9. Power Amplificr Bricl&Kjer 2706 S/N 1517650, ‘

! 10 Speaker Tarmoy Limited, Great Britain British Patent No. 215300,
| 11, Dagutal Multimeter Agilent 34401 A 5N MY 44005560,
Submitted by  : Integried Besearch Center Company Limited, 12. Progremmable Atenuator Tamagawa TPA-J03A SN 2212,
Address + 122 Moo 2 T.Thatoom, A.Srimabaphote, Prachinburi 25144,
Calibrated st Elecrical and Electronic Standards Laboratory, Industrial Metrology and Festing Service Centre.
Soi 1€, Bangpoo Industrial Fstate, it R, AMuang. 1 10280, wias | by using calibeation | d o CP-102-02 and CP-102-03, which

Instrument Calibrated : Ambient Environment were based on [EC 61672-3 Electroacoustics - Sound Level Meters - Pan 3 : Periodic tests (2006). These calibration
Deseription « Sound Level Meter Tempernture 23300 procedures were related 1o the electrical and acoustic signal tests. The electrical signal test was carried owt with the
Manafscrer < Rion Relutive Humidity (80 + 15)% direct mensurement method, The acoustic signal cs was performed in an anschoke room with the comparison
Mode! INL42 Ambient Pressure (101.32561.5) kPa mseasurement method,
Serial No, - 01022562 This instrument has been calibirated agamst standards maintined at the Electricnl and Eleotronic Standords
Microphone : Type UC-52 No, 142300 Laboratory (EEL}, which are traceahle 10 the Intemational System of Units through the National Institute of
Preamplifier : Type NH-24 No.22410 Metrology (Thatland}.
Standards used : The information on nctual readingg is atached herewith and the uncertainty limits quoted refir o the

1, Band Pass Filler Stunford Research Systems SR 650 SN 28712, measured values only,

2. Condenser Microphone Brilel&Kjmr 4180 S/N 2889871, The reported expanded uncermingy is based upon a sinndard uncertainty multiplicd by 0 coverge factor

3, Decade Attenuator Ando AL-205 5/N (464602, k=2, providing a level of confidence of 95%,

4, Function/Arbitrary Waveform Generator Agilent 332204 5N MY44042668.

5. Digital Function fizer NF Eb i DF-193A 5/ 122057,

. Digital Multimeter Fluke 85204 S/N 4085007,

7. Pistonphons Rion NC-72 S/N 00402446,

. Measuring Anplifier Brilel&Kjwr 2636 SN 1537484,
Date of Reecipt =3 Dec. 2021
Dute of Calibration  : 28-24% Dec. 2021 18

% | Date of Cs it £28-29 Dec. 2021 2 I__B_.;__
T Powuit

¥ o 1he Aen

v af this + i atatired fram it govemos of ST g i RegdrLCartificats ard publicity of Esropt i Rl e

x abitined {iom the geemer of THTA
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-TISTN WL TISI-TT 1725 . NSCTTIAd-TIS LS
TIMSTR. calmasTion e TITISTR  ChuIBRATION 0057

THAILAND INSTITUTE OF SCTENTIFIC AND TECHNDLOGH AL RESEARCH (TESTRE THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTH)
Request No. 21-65/0155 MTC No, EEL. BF, 18/1264 Request No, 21-65/11155 MTC Ne. EEL BP. 18/1264
1. Absolute Sensitivity 3. Acoustical signal test of frequency welghtings
Reference Uit Undier Test Tolerance : Devintion from respanse curve o
Acoustic Signal Measured Value Devistion | Uncertainty | Limit Class 2 Broueney Aeweighting | C-weighting Flat Y ! TolenseLinke

(dB) (dB} (dB) {=dB) {+dBY iz (dB) ) (dB) [+48) Class 2 {+dB)
11388 1140 00 030 14 125 0.0 0 0.1 0.40 20
Note: No adjustment. The iternal ealibration was display at 124.1 dB. 1000 .3 €03 .3 0.40 1.4
4000 20 20 20 040 16

1. Self-generated nobse 4. Electricul signal test af frequency weightings
—— T Froquency bl L U i Tolerance Limits
Measured value Uncerainty Aeweighting | C-weighting Flut

a8y (3a8) e a8) @) ) (za8) Cliss 21d8)
159 0.10 a3 -t A ] 0.20 25
128 0.1 00 0.0 0.20 2.0
2.2 The miersphone of the sound level meter was replaced by ebectrical signal lnput device 250 0 00 o0 020 18
Frequency Memsured Value | Uncertainty A00 0.0 00 oo 0,20 1.9
Weighting L) (+dB) 1 000 0.0 00 0.0 020 14
A-Weighting 129 0.10 2000 i) 0 0.0 0.20 26
C-Weighting 182 010 4000 00 it 0.0 0.20 16
Flat 4.0 A1} & 000 0l . 0.0 0,20 LX

Date of Callbration  : 28-29 Dec. 2021 38 | Date of C: i + 26-29 Deee. 2021 48 |
Arfertis gt el ficati and uuulh:lr l WTINTR: Auhartlirg thie ReponCertificats and ull':l..I:\}I e evvamiace o TETA

PHABLMTC00 v A

Head Offic Dffice/Labortory Office I OMoviatisnioy
25 My % Tambon Khlore Ha, Amphoe Kiorg Lueryg, [ Praboriyothin Road, Chatuchal, Banghok 109K "
Chargwiat Fathumhant 12120, Thaland

T 0 T R000

Far 1651 0 2577 9000

- nan paRetny o th Wik s bt o th

FRSLMTT 005 Ry d

4% Trmbor: Whdang M A Shiorg Lusng, %ol
Fathimihan: 12190, Thalland
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TAITETR CALIBRATION (55

THAILANT} INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-6541 55 MTC No. EEL. BP. 181264

5. Frequency and time weightings at 1 kHz |
5.1 Frequency welghtings at 1| kHz

Frequency Measured Deviated Value Uncerminty | Toferance Limits
Weiihting WValue (dB) (dB} (=dB) Class 2 (+dB)
A-weighting 4.0 0.0 020 04 |
C-weighting 90 0.0 020 0.4
Flnt 40 0.0 0.20 04 ‘

5.2 Time welghtings at 1 kilx

Frequency Measured Deviated Value Uncertainty | Tolerance Limits
Weighting Value (dB) {dB) (B} Class 2 (+B)
Fast 940 0.0 020 03
Slow 040 00 0.20 03
Leg 944 00 0.20 0.3

6. Level linearity on the reference level range

Anticipated Meansured Deviated Value Lincertainty Tolsrance Limits

Value (dB) Value (dB) {dB) (+dB) Clags 2 (+dB)
137 1370 o0 0.30 £
136 136.0 0o 030 14
135 135.0 0.0 .30 14
134 134.0 00 0.30 14 |
133 133.0 0o 0.30 14
132 1320 oo 0,30 14 |
131 1310 (1] 0.3 14

Date of Calibration  : 25-20 Dec. 2021 m

Advertiting the Hrport/ s Iroam the qsemmar of TISTR

FMBLATC.O0Z Fiov.£

shces Kbl L,

RSCTIHETIS FHes
VITIETR CALIBRATION (057

THALLAND NSTITUTE OF SCIENTIFRS AN TECHNOLOGICAL RESEARCH {TISTHY

Request No, 21-650155 MTC No. EEL. BP, 151264

6, Level linearity on the reference level range (eont.) |

Ansiciputed Measured Deviated Vahie Uncertainty | Tolerance Limits |
Walue (dB) Value (4B) (dB} {+dB) Class 2 (zdB)
| 7 269 A1 0.30 14
2% 259 01 030 14
25 248 0.2 0.30 14
7. Level linesrlity including the level range control
Anticipated | Measured | Deviated e Talerence Limits
Range Value Value Value Class 2
idB) 1dB) (B} (+dB) LB
20-130 125 125.0 0 0.30 1.4 ‘
H. Tone burst response |
Time Tonchurst | Messured | Deviated Talerence Linsits
Uncertainty
Weighting | Duration, Th Value Value Clan2 |
{mis) (dB) (di} (+dB) (6B}
200 126.0 0.0 0.20 A
Fst 2 1090 0.0 0.20 +1.3; 18
025 999 01 0.20 HLE 83
i 200 119.6 ] 0,20 +1.3
2 1000 0.0 020 +1.3; 53
200 1200 0.0 0.0 +13
SEL 2 100.0 00 0.20 H.3;28
02 0.9 0.1 0.20 #1853

FRARL MTC00Z Riavd

L Baraho 109

v WECCTISETIS LS
AVTISTA  Caisa iom 3

THAILAND INSTITUTE OF SCIENTIFEC AND TECHROLOGICAL RESEARCH (TISTR)

Request Na. 21-6510155 MTC No. EEL., BP, 181264

| &, Level linearity on the reference level range (coni.)

Anticipated Measured Deviated Value Uncertainty Tolerunce Limits
Value (dB) Value (4B) (B} (+dB) Class 2 (1dB)
130 130.0 00 0.30 L4
120 129.0 o 0.30 14
124 1240 i 0.30 L4
it} 19.0 00 0.30 14
114 1140 0.0 0,30 14
10 19,0 00 0.30 14
104 104.1 ol 0.30 14
99 5.0 0.0 030 14
o4 94.0 0.0 0.30 14 |
& BE9 1.1 0.30 14
84 4.0 0.0 0.30 14 |
79 78 0.1 0.30 14
™ Mo 00 0.30 L4
6 L] 0.1 0,30 14
6 639 401 0,30 14
58 589 01 030 14
54 4.0 0.0 030 14
W 489 0.1 030 L4
“ 439 0.l 030 L4
n 189 0.1 0.30 4
34 319 0.1 0.30 14
29 289 11 .30 14
2 274 .1 0.30 14
Date of Calibration  : 25-29 Dec, 2021  bi8g

Hesad Office

ax. (8510

o | g

FI-TISTR CALTBRATION 0037

THAILANT} INSTITUTE OF SCIENTIFIC AND TECHMILOGIC AL RESEARCH (TISTR)

Request No, 21-6501 55 MTC No. EEL. BP. 18/1264

9. Peak C sound kevel
| Number of ycles in [ Anticipated Mensured | Deviated value | Uncertuinty | Tolerence limits
test signal value (dB) value (dB) i) {=dB) Clasa 2 (+dHY
| Complete eycle 125.4 1253 0.1 020 24
Pasitive half cycke 1244 1241 B E] 020 14
Negutive half cycle 1244 124.1 03 020 L4
|
‘ 10, Overlosd indleation
Measured value (dB)
Devisted value Unceramney Tolerance Limits
Positive Megative
one-half evcle one-half cycle (dB) (+dB) Class 2 (+dB}
136.5 1363 0 0,30 LE

Calibrated by :

E‘Wﬁ* . Dhasipgsr

(Mr. Panys Phasingse)
____________ A R
(Mr. Tawikiat lamsamran)

Eleetrical and Elecironic Standards Laboratory
Date of Calibration  : 28-20 Dec, 2021 Industrial Metrology and Testing Service Centre
Dute of lssue +4 Jan, 2022 Ref - 201 1264 120303034008

End of Certificate B .24 S8
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Alrgas Specialty Daws
Airgas
" g

+ iasm compay

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number ENZNMISEIIADG15 Aefaronce Number 1604016730471
Cylindar Number KROQO27TET Cylinder Valume BCF
Labaratary 124 - Plumaleadvilis - PA Cylnder Pressure: 2217 PSIG
PEGVP Numbor AN2018 Vake Outiat 330
Gas Code H25 BALN Certffication Dste.  Dee 17, 2018
Expiration Date:
Dec 17, 2022
Cershaton pertormed n secorduber wih-EPA, Tramably Prolesss b Asgay M) Cotdfasn of O Fatar
SAM LT, sy e abiy v wrar Then et a4 0 ol
uncarianry au saiet Scra [T e ]

s b v ot
ot um T Cporvio b 10 g = 7 pagacemca

ANALYTICAL RESULTS
‘Component Requostod Actual Profocel Total Relative Assay
Concantration Concentration Wethod Uncertainty Dates
TORCGEN SUFEE 5300 PPW R 5] RO NIST Tkt TE w0, 120t
MTROGEN Balanc:
-
CALIBRATION STANDARDS

Cylindnr Mo Concsntration Uncartainty

CCAXETD 50,81 PPM HYDRDGEN SULFIDENITROGEN __ +-000% '«:m_m
— — —
ANALYTICAL EQUIPMENT

Anakytical Principla Last Multipoint Calibration
SMETER AES2 15411 NDUV Dec0d 2018

Triad Data Available Upon Reguest
NOTES:Not W1 1 03 Kgs

Gross YW 8.06 XG5

PO ST B00STED

Kot |ACCREDITED,

. -
Approved for Releass CENY 008 Fagn 1 of 1604314730471

1U%Uia»iﬂ"ﬁﬁa‘ut‘17l&m “If3949 Atomic Adsorption Spectrophotometer”

(Calibration Certificate of Atomic Adsorption Spectrophotometer)

M IINT oYy
immzdon 2-244

Specialty Guses
ALLE

Airgas

an i Laguidhe compary

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Nurmbar; EQ3NISSEBOADO2G Reference Number:  £2-401285019-1
Cylinder Number LL183324 Cilinder Valume; 814 CF
Labaratory 124 - Riverton (SAP) - NJ Cylinder Pressure: 2215 PSIG
PGVP Numbar: BEZ018 Valve Outlet:

Gas Code: NO,NOX 502 BALN Certification Date: Sep 05, 2018

E:glmﬂun Date: ﬁg 05, 2026

Cenfioation perfoemed in Bicodaten Wit -EFA Traceatsily Promsel i Assay and Caneates of Qastout Cabbvation Slandwas (May 2013} sccumen
BEOR-TES, sl the mekiy prisedsrms sl g iy This cinder s &
wecarianty Wik T atoct

oMM lume DAV LIS ONera e e

Dot ise This v Beow 100 puig .17 agapancas

ANALYTICAL RESULTS
Gomponant Requesied Actual Protocal Total Relative Asazy
Concentration Concantration Mathod Uncarainty Dates
NOX 50.00 PPM S0.71PPM Gy # 1.4% NIST Troosatie ONZTI08. OR0S2018
NITRIC C)IDE 50.00 PPM 5067 PPM @1 - 1.4% MIST Tracestie QRTINS MOS0
BOLFUR DIONIDE 50,00 FRM 5054 FAM a +i-1,0% NIST Traceati ORETHANE DSOS
HITROGEN Hatarce
i —
CALIBRATION STANDARDS
Typs Lot 1D Cylinder No Concentration Unecartainty Expiration Date
NTAM 160606285 T 50,42 PPM RITAIC ORIDENITROGEN 0.8% Jun 27, 2020
PRM 12360 804118 20,80 FEM MITADGEN DICKIDERIA 1.8% Jun 02, 2017
GMIS Toa2010104 CCH03841 8.101 PPM NITROGEN DICKIDENITROGEN - 2.0% Jun 07, 2020
WTRM 14010327 KALD4ITE 40,08 PPM SULFUR DIOXIDENITROGEN w=10% Ape 1T, 224
s SR, A or NG noted abai s ok 1= reieace 1o e GNES used in it axssy md riot s o! the s
ANALYTICAL EQUIPMENT
InstrumentMake/Modal Analytical Principte Last Multipoint Calibration
Micobet 6700 APW1 100301 ND. FTIR Mg 08, 2018
Mcalat 6700 APW1 100301 NOZ FTIR Aug 31,2018
Pacalet 5700 APV 100381 502 il g 30, 2018
00331 50 F'- A 30, 20

Triad Data Available Upon Request
NOTES:PO# 5218003835

Net weight. 2738 grams
Gross weight: 17393 grams

This calirration sid. has been carfified in accordance with the May 2012 EPA Traceabdity Pr
Dacument EPA-BOVR-12/531. Al testing processes and measuraments. conform b the m
ISQNEC 17025 and to Airgas ISC $001:2008 and relate only to items identified on this ca
are ceetiiad i be NIST Tracesble with total uncarizmty as detallad under Analytical Uincag
dogimant shal not ba reproducad n Al withait witen approval of the issuar,

DITED

TESTING CERT No. 308205

= I
L e WAnc,
Approvo‘d for Release Page 1 of B2A01285018-1

' » WOHH 645388

Perkin
PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
Adnalyst 2001400
Customer ; Fiih uiind noalyFsTuiNia Date Tested: 08-Mar-2022
Address : 2729 wan fi2wonde  Pariod 6 Months
AWIETTUT IR Recertification Due: D8-Sep-2022
FUnOUNeY AT 150 Date Last Certified: 20-Sep-2021

User Name: gumegan i Visit Number: 1of2

Fhone: 02-8671128 Phone: 02-719-8420 ext 311
Fax/Email: smex sovigiynne F Fax: 02-319-7900
'CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE

AAnalyst 200 20059030303 AA WinLab32 Version 6.5
TEST STANDARD USED  PART NUMBER EXPIRATION DATE

Copper N330-0183 OCT 30 2022

GFAAS Mixed NB30-0244 JUN 30 2023

MGD-141 N101-3000
Fusm } N

5
Waulfuamsimszionty /_C_:-;_ -
mamziilon 3-244 Page1ors—
\

ol

PeronElmer Lid, 200 5o 17 Rama 9 Road, Khwang Benghaps, Khet Husy Kiang, Bangkox 10310, Thallana %



» WOAE45398

Perkin

Furr cha Pether

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 200400

]
:

SERIAL NUMBER 20089030303 DATE TESTED

1. INSTRUMENT CHECKS
A, The mwrmar, priam and lenses condion. Clean ¥ necessary

[

B. Inspecs the grating.
C. Inapect and clean or replace the dus? fiter
D. Clean the bumer hoad, chambar and and cap,
E. Ciman Ihe nebullzer
F. Chech the canditior: of the end cap, chambes and nabulioer o-rings.
G. Clean the drain system.
H. Ciean exterion the instums,
2. GAS SYSTEM CHECKS
A, Lok test al Inamed and exienal Gas o joirts
B, Inspect he acelyens cetrdge fier. (Repacement calrdps filler svery § yoar)
. Inspect the o catridge filer. {Replacement cakidge fter every § months)
3. ELECTRICAL
. Cheack incarring AC fine valtage for proper kevels and grounding,
B Chack unife schwarns and firmuares fovitians and upgrade # nocessary
4, FIAS CHECKS
A Pump and 5 Port Vave
B Chemifold and Tubng
. Power Supply
0. Flow mnstar anid Gas sysism

]
<]
k]
[ox]
[o]
o]
]
2
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Perkin

Sty Nt

PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400
SERIAL DATE TESTED 08-Mar-2022
PARAMETER SPECIFICATION ACTUAL VAULE

7. Wavelength Accuracy with Nicke! (232 00 nm).

Nickal Prism Posifion + 190 staps 0 Stops
Hickel Grating Position + 380, - 250 stopa -4 Steps
3 mgll NI Standied Mean Abs = 10.200 Abs 0238 Aba.

4 Flame Sansiiity with Coppar (324,75 ren).
Cu Prism Poston + 120 staps 0 Stops
£ Grating Pasilion * B0 sl 0 Sweps
(@ mall Cu Sandard at an inlegration ime

af 10 saconce and 10 replicates)
Mean Pbncrbance = 0,250 Abs. 0388 Abs

Capacitance valus * 1.0 6F 25 oF

¥ = = 3
‘HEN![:_] HITT I T IEWIDNTY

Page C_‘;
4
immzdon 3-244 /:

AP
\}

ParkiaEimer Li. 290 S0l 17 Rema § Raad, Kivwang Bangkaps, Khet Huay Kwong, Banghak 10310, Thasand
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PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 200/400
SERIAL NUMBER 2000030303 DATE TESTED 08-Mar-2022
PARAMETER SPECIFICATION ACTUAL VAULE

5. PERFORMANCE TESTS

1. Dwleetor-Lingsarily with Barum (553,55 nm).

Nautral Derehy Fiter 0.2 © 01803  Abs & 5% 01814 Abs
Neudral Dersity Fiter 1.0 10647 Abs ¢ 5% 1.0373_ Ahs

2 Baselne Nose o1 1 Abs with Barium (563,85 rm).
At an inlegration ime of 0.8 seconcs
and 99 replicates)

S0 < 0.010 Abs. 0.0014_Abs.
A AA Baseline witr Copper (Eu 124 7% nm)
fmt an Integration fime of 0.5 seconds
and 9 rplicates)
50 = 0001 Abs 00002 Ans.
4, 0; Background Compensation (Coppe: 324,75 )
with Neutral Density Filtes 1.0 Absobance £ 0.010 Abs 0100 Abs.
G AA-BG Basaling Nolse with Copoer {324 75 am).
{3k an inlegrston me of 20 secands
and 99 replicetes)
S0 £ 0.005 Abs. 00008 Abs
B Fame Safety Inledack all Funciiars. [a]
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Perkin
For the Fether
PREVENTIVE MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
Adnalyst 200400
SERIAL NUMBER 20059030303 DATE TESTED 08-Mar-2022
Remaris ;
- Naufral Dansity Fillar refar b date shest
Thig & 1o cortify that the above tests erfamad and e contl testod
L] s
l:l does not mpet
e Perkinfimer Specications [ISted on ths carificats.
This ceriificate coes not mudily PerkinEbmar's standrd tarmes and conciion of sale,
Inchuding warrardy ferms,
Service Department PerkinElmer Ltd.
Culomer Service Engnear: E{-‘“'L‘-" 5 ﬁ\‘“‘%‘
L Chalnararg Tharin i
Survice Engneer
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SPC Calibration Center

KKI

Part of DKSH Group
iy
A
lacma Certificate of Calibration
s
i MECTISHTIS TTE2S
ey
Equipment: Balance Certificata No., COM213272
Medel: ME25S lssued Date: 18 Movember 2021
Seriad No. (orID.): 27206085 Job No.: KSPR2115020
Marusfacturar Sartorius Page: 1af 3
Condition: In condition
Customer: Integrated Ressarch Center Co. Lid.
122 Moo 2, Tambol Thatoom,
Amphur Srimahaphote, Prachinburl 25140 Thaitand
Environment Condition:  Temperature: &'c + 03°C
Humidity 54 %AH & 24 %RH
Calibration Place: Integrated Ressarch Canter o, Lid, { waaAiaede il
122 Moo 2, Tambel Thatoom,
Amphur Srimahaphota, Prachinburi 25140 Thailand
Callbration By: Mr. Adinan Ninviboon
Calibration Date; 11 Movernber 2021
The Method usad: In howse method, SPOC-WI-47, base on UKAS Lab 14
Traceability: This cartificate is traceabla to the 1 Unis maintzined by National Institute of Metrology

(Mr. Adinan Ninviboon)
Person in charge

{HIMT), Thalland through SPC RT Ca., Ltd. Cerificate No, COZ250500, Coz210714

SERT Rmgproh

At 1ol ond® Erfis e

SPC AT Co. Lt {Mr. Rungrod Jenkitirakukchal)
Autharized signatory

T carifficsos 1 liscan e urkin of massurTant acooodieg Lo e itleraioeal Systom of Unia. (511, & provides maceabity of mewnsisand 1
mmmn—m.d st o otfer it S sandan laborwrie.

.-o\ﬁnon tovl of

is [}
a5 It i

(=210

18 ket Expremsion i Lincasuty i Mnascrennoes, (5UM),

Tevssn fwasats may b wincti Dy duslafions from mpecifed conions, This snsths kil ofly 10 160 na tesied, cubtvalud or sampiad. Tre report shal
Dot b merockacnd wscpt I ull Wittt aperoval of SRC AT Co, Lid,

whin s andil e

0300 L.

oo 1 weppn el e 1

voren 00003 1184 B0 A7 Skt 13171 st Dangerck, Phrsthoery Sergint Y00 Taaloed

T 720 4100 Bar TNGIMM Fea 02 4ads Frat g oo o . SPCCEMACHE0; 23 Hoy 2020

SPC Calibration Center

SN

SPC Calibration Center

Calibration Results:
Bafore Adjustmant

Cenificate No.: GOM213272

SEKT

Part of DKSH Group

Page: 2of 3

Eccantric Ermor Walght to be1/4 or 173 of Maximum capacity, \aken from the cemter of tha pan a8 reso relerence.

A B Nominal Test Valuo 10000 {ma)
e Fafarance Poinis (mg)
®
e A B c o E
-0.002 0.001 000 0004
Repaatability: Determination of the standard diviation of weighing balance., Readability 000 (mah
Nominal test value {mg) Standard Deviation
2000 00012
20000 0.0012
Departure of indication from nominal value., Readability 0001 (mg)
Mominal Valse | Convenfional Mass | Displayed Value | Commetion of Balance | - Uncartainty .
(mg} {mg) {mg} {mg) (mg)
1 1.0020 1.002 0.000 0.0035 2m
5 50020 5002 0.000 0,0035 201
10 10.0010 10.001 0.000 0.0049 200
| s 50,0000 0,003 2.001 0.0083 200
100 98,9980 50,997 0.001 0082 200
500 499.8940 499.095 <0,001 0013 2.00
1000 10000050 1000.0062 G003 [GRE 2,00 )
5000 S000.065¢ 5000002 0.003 0027 200
10000 $899.8610 5999 876 0.005 0.033 200
20000 200000070 19999981 026 0.048 200
00T 200999880 2033 0055 0.084 200
ﬂﬂm‘tﬂ i

el o el 1 ety vt s el e %
Bl Wesaytanaats § 7 Baad. Bargetas, Presdenong,
m

Brwan
32 o THEARON e 43 44 B

"

SPCC-FM-CA-10: 23 Nov 2020

Part of DKSH Group Before Adustment
. Job Me KSPRZ115020
Certificate No.: CIM213272 Page. 3of 3 Carrestion of bulonce Readubility:0 001mg
ols — |--
Aftar Adjustment L5
EmecEnw\Nalgm tor a4 or 173 of Maximum capacity, laken from the centar of the pan s a 2ém refarence, 012
il Nominal Test Value w0000 (ma) i
Raferance Points (mg) o0a
A B c 3 E - T
- 0001 | oooo | oodo | 0001 '
04
" P apz
D of the standard deviation of weighing balance., Readability 0000 {mo) L
Nominal test vakue {mg) Standard Deviation oF— Y
2000 G011 | 3 - -|-
20000 00012 04— “
1 10 190 wan oo 100000
Digplay of balonce
value,, 0001  {mg) *Carvecton ancart (+) —Uneart ()
Nominal Value Mass played Valua | € Balanco | L
1
{ma) {ma) img) (ma) (ma)
1 1.0020 1.002 0.000 0.0035 20
5 5.0020 5.002 0,000 0.0035 201 After Adjust
10 10.0010 10.001 .00 00049 2.00 T T st
50 50.0040 50.004 0.000 0.0063 200 LARE ] '|"|
100 09,9980 49,998 0.000 0.0082 200 008
500 A53.80940 499,805 -0.001 ©.013 200 008
1000 1000.0050 1000.005 0.000 0,016 2,00 004
5000 50000050 5000,003 0.002 n.azt 2.00 i |
10000 au0.0810 BoEn.aTY 0.004 0.033 200 4 I N ]
20000 20000.0070 20000.003 0.004 0.048 2.00 G i L4
30000 20499.8880 20559.985 0.002 0.080 200 358
The End of Gertificate 5
-0 Ll‘
1 1o 03 1000 100 100030
Bisplay of belance
. Carraction =Lincert (+] =Uneert (-}

1k b 51 nbwﬂlﬂ!hwummmnﬂimm
] Pead, Bz, Fibtesg,

i Ty i com

Borgeni. TEH Tt
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THAL
Mechanical Enginvaring Etandards Laborateey Sol 1, Estate, Muang, 280, Thsilind,
Request No.23-65/0131 MTC.No.23-65/0131
MNumber of page{s) 2
CALIBRATION CERTIFICATE
Nomenclature : DRYCAL FLOWMETER
: Bios G USA
Serial Mo.: 120879
Moded : Defender 510 M
Scale range ¢ 50 mifmin to 5000 mifmin
Subdivision ¢ (000001, 0,001, 0.001) |fmin
Submitted by : INTEGRATED RESEARCH CENTER COMPANY LIMITED.
122 T.Thatoom A.Srimahaphote,
Prachinburi 25140, Thalland.
Received date : 3 December 2021 Condition of measured item : Normal
Calibration date : 14 Decernber 2001
¥ Stardard Certficats Na, Dt i Traceatiliy
RTD Thermearneter PELT T36/61 trapr-32 TISTR
MPHIL3-21 25-Jan-23 HIMT
Primizry Flow Callbrator SN 117662 | Mw-do11-21 FhpraT MIMT
Primery Flow Callbrator S8 119531

Tearak  Tornvw

€ by:

(Mr.Terasak Panna)

Ref, 2013264120305043001
Issued Date 14 December 2021

= abamined fom the govnor of TISTH

Request No.23-65/0131

Sod 1, B

Calibration point : (0,05, 0.5, 1, 1.5, 2) Ifmin

Atmospheric pressure { 1010+13) hPa

Calibration method : The {uucy by method with
standard flowmeter according to CP-370.01,
The reported value is the value that to value at

(23 +3)°% , Relative humidity (55 + 15) %

16280, Thalland.

MTC.No.23-65/0131

condition

within pressure and temperature of the actual gas entering the UUC

U Vakse Standard Vale  Tempershire  Pressire  Devistion  Uncertainty
{Ymin) {min) ) {hPa) (%) (%)
0.05528 0.055236 2712 1010.27 +0.08 110
0.50726 0.50295 22.564 101035 +0.86 0.98
1.0082 0.99739 22481 1010.59 +1.08 0.85
1.5085 1.4916 22491 101086 +1.13 0.85
20231 1.9999 22518 101111 +1.16 0.56

The reparted expanded uncertainties are based on standard uncertainties multiplied by
a8 coverage factor &=2, which provides a kevel of confidence of approximately 95%.

The end of calibration certificate.

ngned

FMSLMTC 000 M.t

o, Ciatuchak, Bangiok 10900,

mphoe Khlong Liamg.
120, Thakhand

Fiux; (661 0 2325 91485
Evmal . ibcgthtr ov th

Esmall  nurnpaige . oc th Wiskbihe v th

’lu%'usmmsaamﬁﬂu “1a%04 Gas Chromatography-Mass Spectrometry”

(Calibration Certificate of Gas Chromatography-Mass Spectrometry)
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% 2021 by Agilunt Tesnnolagian Agiont GrossLas Compiance Soraces

ertificate of System Qualification
GC-00 + GOMS-00

System (D CN1b263T09
Cirgenization Mama: Einx Asscciavan Co, Ll
Orgenzation Lozaten: i Fama 2 501,30, Bangmod, Jomthong, Bangkok 10150 Thailand

Dt Ky 26, 2022 5 15:44 FM
S0 NErE i gl
ELHR Ravipan GC 0251, GCMS 0261
Oweral Qualification Statis Pasg

tan Innpiection and Basic Safety and Opstation

Nama THR

Setpoint Status: Pass

‘Owverall System Inspection and Basic Safety and Operation Tes! S1atus

P
1
Herng AL
Fram S5L
Satpaint Statue: Pass
Setpont Actunl
Irfal Frossuna: "o pel 252 wsi
Acouragy (il el
Agilert, gcommandad - 12

Querdll Inlet Progsure Accuracy Tast Status

PRea
Harra 7380
—— T 1= Ermimarmarial (:E}:’_ =
Dte: Wy 3, 2025 51544 P E =R
tystorn i LN EME % _and Medical Ex g &
EME OCIATION COLLT C N
AT 7 3
Honlfifii Tnswmonem o
J\:’

mvnzdon 2-244




2021 by Agiterd Toshnologes Aglient CrewsLah Compliance Sarvices
Setpoint Statis: Pass.
2Zere Cuen

Setpontihctual
Tamzerature %00 2308 '
Acturscy o8 "
Agent Reetmmaedid = a0 e setooing K [ &0 -

= 10 % satnoint n K [ &0 B

Soipoint Status: Pass
Zarg Quon

Setpontifctug
Tergenature 100.0 WoE T
Accuracy L1 g
Agient Recommanoed » A0 & setpaint i K { -ar . |

= 10 e stpmint in K { ar I
Cvurall GC Oven Tempersture Accuracy Test Status
“ags
00 Qwrm Trmspreratumm Statiiny
Nama: 7880
Setanint Stats: Pass
Setpeirtihverage
Tamparazura’ 1009 QBT °C
Stamity 3] i+
Agilent Recommended = 5}
Overall GC Oven Tomperature Siability Test Btatun
Fass
1t Ry

Tewen Gomprnarani Frara S8L i Eternat 52
Hamp HTTA
Sotpoint Stans; Pasg

Dato
Hysieen 10

venlfugmainaeiony
Izl 3-244

£ 221 by Agilen Tachaologls.

Aplinne Crasslab Gemplusnce Services

Fotpaint Status: Complted

Injaction Wokima on Galuimn 10 ul

Oworall Seouting Run Status

Camglewed

a1 Ll

Testad Combination® Frant LS 4 Eatgrral 52
Inmction Tower

Name TBEAN

Saurm Ei-inert

Sutpeint Status: Pass

Injisctian Valsme an Colmn ] ol

firea Ratenton Time

Mimimum RED: 450 £ 002 %=

Agiterd Recommerdod = 800 w100

Shirtus Pass Peis

Ingtrument Detection Limie 1516350 g

Agilart Recgmmences = 2620000

Ay Pass

Cuveralt Inutrumant Detoctian Linit Test Status

Fims

« Rllar Prisluine

Tesied Camginatian Front 551 ¢ External 50
Injectan Tawsr

Harma TBEDA

Sou El - Ineet

- — YT, rtal|
Data Mury 25, 2022 8:13:44 PR
Systam 0 CNIERET TN

sl 3-244

= 2021ty Agiten Tuchnalogies.

Overall Log Amp Test Status

Agllant Crevslah Complance Sorvieds

Teeted Combration! Frant 551 1 Extgersal : 1o}

Ny LerTa

Sotpoint Status: Pasy

Ama 18 miz Dt Atter Fiug Minuted: RFPA Valiage

1 my 481 my

Agiart Recommenmsag »= .00 ang = 100 = 1100
Cuorafl RFPA Test Status

Pasa

Teatod Cembiration! Frant =8 ¢ Emams 50

Name: SRTTA

Setpoint Satus: Pass

Flamant 1

Befpoint Status: Pass

Filgreny 2

Overall Tuna E Test Status

Peas

Tetod Combinates Frand S85L | Extarna 50

Ineetian Tawsr

Nata TEEDA

Source El - Inert

Date May 283637 51344 P8 =
Sytom (0- CNISIEIE EME TATTON &':-h-l-"

HenlfiamLing wnanT
mamzilon 3-244
© 2021 oy Agllent Tesknologins ‘Agdont Cresalak Compiiance Servicos
SOOI Statia: Fass

InpEion Veume cn Calumn

RS
Ayl Frecommerdod

Ouorsll Mass Ratio Procision Test Status

10 ut

Area Bhass 1
Anundance’s

137 L
<« 800

P

Mass Hano

‘08 ]

<= 540

Pass

BFTTY
ienlfiianims ienm o
Dadn: My 36, 20226 1544 B0 immzdon 3-244
Byatom i), CNIEII 0N \‘.‘
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Agiinne Cresslab Complisnce Sarvices ©.7071 by Agilont Technaloging

= 3071 try Agilent Techriodoging ‘Aglient Crosslab Complance Services

Electronic Signature

Tris igraty tec: and published ACE sigr-aff action was swecutad which is valid for the engre dooumant,
wElydng Eaghmants: Tha ACE sign-of & an giactonic sgnature hat eguines wi detnct ideartfication COMpPanenis: unkjud LEETENE
nd The Agient wha d this L the meaning and leg: an
sEcrame SGralse As 8 teined alcisl aperaic, e Agilens rErresantalive has 8 uniue pessword and logan to acoess ACE and
sectaninally sgn s document. (0% s-signaturas can be epplicd fo this document ueng @ Decumant Cantant Managament or oier
silfazie miethod delined in your data sooess &nd control gracedures. |

£ 031y Agilent Teehnaloging

Agliant Crosstah Complance Services

Instrument Details =
Manudachurar Agilart Technoicgies:
Thim sectan ditcrines e as dund sysiem conflguratian Naire 7690
i Tyoe: s5L
Lozstion Front
Syt
Syatem D ] Carer Gas Hefilm
Wikilaslier Agint Thchnoioghsk Canao Ty Emcirng Prossire Gonlral (EPC)
Name Ta80 Pusged Injet Yoz
Firw Dats Ingut Marual Data Datactor 1
farufaciurer Agilent Technaiogies.
Teempatatrn Dt input Marual Data o Othor Data Logaing
Name
Testmd Conbinatant
Irjettion Technigue Inmenin Tower Tres
iréat Frent Locaban
Datecar Exigrmal Wby Speeromenr t
NMalactiner Agilert Technaogies
LTH inciuded®: No
T 50
Sampeior 1 e
Merulactuter Aghent Technglogas hame SOTTA
Trow AR T Serial Nuriber LS 1AZaLA44
ams. TEsca Firmyes Revson 60028
sl e — High Vasuurm Systam Tutba Pura
Sanal Numbar CN1S210043 Seouting Rur: Standard N Sio
Frimware feesan Al002 WS EFSoure §
Mailaete Aqllart Technoiegias
Usage SHmEiE injecsan
Source Type El:Ingn
Lecation From
Sumber ¢f flamants 2
Sytinge Volume L) 10
Mantame 1
Wantacturer Agileri Tesnrolages.
Nama 7880
Kokt Numbar GaasE
Secal Number oNtE2EI0R
Firmwge Aevision 802022
v Type: Saandard
Dute: Py 25 2022 4 Shen i g Q:’z\_ oata: Wiy 25 203 T4 TN fg ¥
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L ogged O Liser Name
Sigatune Craanon Date:
Tmasan o Sigrete

Saanguinai Tase

sasnguI iakginon aglant cam

May 5, 3022
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Regulatory Disclaimer
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TECHNOLOGY PFROMOTION ASSOCIATION (THAILAND-JAFAN) —r
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
fach

THM PATTANAKARN ROAD SO0 18, SUANLUANG, SUANLUANG, BARGKOK 10250
TEL 0-2717-300124 FAX. 0-1719-9484

Certificate of Calibration Gontificata No, : 21H2648
Page: 1612
Equipment ; Hesl Striss Meritor
Manufuctirar: Deita Ghim This cartfeste may ot be produted oiber than in f,
wxpanl with the peiar writien appeoval of te hesd of

Madal ; HD 322 Corporats Services 3 Equipment Cakbeation and Tastig Services.
Sortal No.: 10027484 :
1 Mo -

Condition As-Recelved: Used Hem

Recoived Date: 24 Decermber 2021 Ve
Callbration Date: 28 Daceembar 2021
Retarance: 2112-068E6WE Submitted by:  |negraied Resserch Center Go,Lid, 1
Ambient Temperature: | 28 2 3 ) "C

W
Relative Humidity: (60 % 203 % 122 Moo 2. T.Thatoom, ASnmahaphote, Prachintun 25140 11

Procedure used: Callbration wara conducted using in-house calibration precadum CP-HOS o comparisan wan

standord praba for function Inta humicy | lamgerature chambar,
Landitian of this result of calibration
1. Retarence standards insturmeants ; 2
)
Instrument Madel Serlal No, Caortificaty No, Dus Date
1) Hardheid Thermemeter Wih Sansor 1521 ASAZIG 142 10 Aug 2027
2.The cortificatn s valid only 1o 0 Iem cRlbrled on date and placs of caibmtion. Ve
3.This Cartification is mceabin i the intamational System of Lnit maintained at- \
~Nationa Instilute of Matroiogy Thaiand (NIMT)

Calibeated by :  Krsipop Oarat Approved Signatory :
Issue Date ; 23 December 2021 [ ] Chakrit Wasewarjun
| | Paenihippa Tamwyssl
| | Pk Srimanghal ',.?

o
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Cert. Na.: 21H2648 |
Page.: 2ol 2
This wag with probe Seral Mo, 17011154
ibration:- Witheut Adjustment
Funetion: Temperature moasuramant for Tn,
Standard uue* Uncortainty
Temperatura Reading Error of Measursment
el (n=] r'ch £'C)
20023 199 0123 o4z
30,026 299 0126 042
40,038 400 0,036 n.42
This was with probe Serial No. 10028228,
Result of Calibration:- ‘Wiihout Adpstment
Function: Temperalurn measurement for Tg.
Standard uuge Unecertalnty
Temparature Baading Error of Measuremant
("Ch {'c) °C) #°C)
20.023 200 -0,023 Qa2
50.026 30 <0.026 .42
40,036 400 0,036 042
This was with probe Sarisl Mo, 10031668,
of Calibration:- Withaul Adjustmant
Function: Temparature measuremant for T.
Standard uug Uncartalnty
Temperature Reading Error of Myasuremant
5] (3~ °c) 30
20.023 200 -n.0z23 Daz
30.026 0.0 -0.026 04z
40036 400 .036 0.42

uuc® : Unit Undar Calibration
The reparted uncartainty of measurement was bese on standand uncerainty multiplied
by coverage feator k = 2.00, providing confidance level apgroximately $5%.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 5
CORPORATE SERVICES 3: EQUIFMENT CALIBRATION AND TESTING SERVICES e
344 PATTANAKARN ROAD SOI 1E, SUANLUANG, SUANLUANG, BANGKOK 10250 ’;"'}-HV

el

TEL G:2T17:3000-24 PAX. 0- 27105454 WSC-TE T TS
CaLBRATIH tost
i . . ) Cert. No.i 21H2643
Certificats No. : 21H2848
Certificate of Calibration e Page: 2 of 2
‘L This wns willh probe Sedial Mo, 10028354
Equipmant : Heat Stress Manitor of Callbration:- Without Adjustment
[r Detta Otin This cortficate may not be mproduced sher thas i full ] Function: Temperature messurement for Tr,
wcopd wilh th prior wiitten appraval of the hoad of Standard uuce Uncertainty
Mol : HO 322 Corporals Senvices 3 Equiomant Calibration and Tastng Sanvices. Temparaturs Reading Error of Messurament
Sarlal No.: 10027485 ’ 'c} °Cl (*C) (=S}
o . x.g 200 0.023 0.42
£ 0.1 0074
Condition As-Recalved: Used fiem 3 40038 a1 0,064 g.:i
Received Date: 24 Ducember 2021
Calibration Date: 28 Dacember 2021 This was with temp probe Sariat No. 10028231
' Result of Calibration; ‘Wiihoul Adsimant
Reference: 2112-0B8EWE Submitted by:  Insagrated Aesaarch Centar Co L, Function: Temparaiure messurement for Tg,
Ambdant Temporsture: (29 £ 3 ) °C Standard uuc* Uncartainty
. - i Tamperature Reading Error of Measu nt
b ERE 122 Moo 2. T.Thatoom, ASrmahaphote, Prachinburl 25146 |/ of Measurement
Relative Humidity: t L (Re] r'ch "cy 2'C)
20,023 200 <0023 Qa2
o 30.026 00 0026 042
Proceduse used:  Caibration wara conduciad usng in-houss calibration procaduna CPLHOA acconding fo comparison with 40,038 399 0138 [(¥F]
standard prota for function inta humidity | fmpersture chambar. i & A
This was with probe Sarial Mo, 10031667
‘Condtion of this resut of cailbration | Resultof Calibration:- Wit Adgineect
=3 el ki Tk : * Function: Temparaturs measurement for T.
uu
Instrumant Madsl Selsilo,  Codficsiafe,  Duefate usmmmd" Rndc'm Error ﬂull"m“mumnmm
1) Hondbeld Thermomatar With Sarsor 1521 ALA3I0 1184z 18 Aug 3022 , ey () "Gy {+°Cy
2.Tha cartificate Is valld arly o the ibam calirated on date and place of calibration, / 20023 20,1 0077 042
2 Thas Carffication s racoatis 1o the Internationisl System of Urit mainained ut- ; 30,026 301 o074 042
40,036 40.0 -0.038 D4z

-National instituin of Metralogy Thalland (KIKT)
UUC* : Usilt Under Calbration
The reparted uncartainty of moasurement was base on standard ucertsinty multipied
by coverage factor k = 2.00, providing confidance laval approximataly 95%

A -alo-
Callbeatsd by Kraipop Onrat Apgroved Signatory : i I i
29 Decamber 2021 (| Ghatt Waswarnjua
[ 1Pomingpa Tamayakul |
I 1Pitak Srmongkol
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List of Instruments Certification for Water Wastewater and Sludge Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.
1 |Inductively Coupled Plasma- Heavy Metals : Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 9 Dec 21 8 Dec 22 -
Optical Emission Spectrometer Na, SAR, Hg, Fe, Mg, As, Technologies G8015AA / Co.,Ltd. Maintenance
(ICP-OES) Ba, Cd, Pb, Ag, Cr, Se MY18030001 Checklist
2 |Atomic Absorption Agilent System 1D:G8432A Thailand Institute Of Science MTC.ACL. No. 7 Mar 22 6 Mar 23 -
Spectrometer (AAS) Technologies AA240FS / And Technological Research (TISTR) 486/65
MY13160001
3 |UV-VIS Spectrophotometer Phenol, Sulphate, Color (ADMI) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP22-016 31 May 22 31 May 23 -
Nitrate -Nitrogen , Ammonia-Nitroge Technologies MY15410009
4 JUV-VIS Spectrophotometer Fluoride Hitachi U-1900 / DQE Services Co.,Ltd. SP22-007 20 Jan 22 19 Jan 23 -
Cyanide 2021-064
5 |UV-VIS Spectrophotometer Total Phosphate Hitachi U-2900 / DQE Services Co.,Ltd. SP22-008 20 Jan 22 19 Jan 23 -
Turbidity 21E22-009
6 |pH Meter pH Mettler-Toledo Seven Easy 520 / National Food Institute, 2201793-001-01 1 Mar 22 28 Feb 23 -
Temperature 1231155210 Ministry of Industry, Thailand
7 |Conductivity Meter Conductivity SI Analytics Lab955 / SPC Calibration Center Co.,Ltd. C24220084 22 Mar 22 21 Mar 23 -
16300356
8 |Analytical Balance Total Solids Mettler-Toledo AX105DR / National Food Institute, 2200708-001-01 24 Nov 21 23 Nov 22 -
(Repeatability 0.01 mg) 1122100406 Ministry of Industry, Thailand
9  |Hot Air Oven Total Solids Memmert UF55/ Technology Promotion Association 21TM1876 29 Oct 21 28 Oct 22 -
B216.1666 (Thailand-Japan)
10 |[Distillation Unit Nitrate -Nitrogen , Ammonia-Nitroge FOSS KT200 / FOSS South East Asia 5874 30 Nov 21 29 Nov 22 -
(Kjeldahl Method) TECATOR 91790524
11 |Distillation Unit Nitrate -Nitrogen , Ammonia-Nitroge FOSS 2100/ Sithiporn Associates Co.,Ltd. MS63FOT0084B 25 Feb 21 24 Feb 22 -
(Kjeldahl Method) TECATOR 520001424
12 |Incubator Fecal Coliform Bacteria, E.Colj, Memmert IPP 260 / Technology Promotion Association 22TM672 5 May 22 4 May 23 -
Total Coliform Bacteria V616.0066 (Thailand-Japan)
13 |Incubator Fecal Coliform Bacteria, E.Colj, Memmert IPP 260 / Technology Promotion Association 22TM563 7 Apr 22 6 Apr 23 -
Total Coliform Bacteria V615.0187 (Thailand-Japan)
14 |Water Bath Fecal Coliform Bacteria, E.Coli, Memmert WNE 14 / Technology Promotion Association 22TM334 17 Feb 22 17 Feb 23 -
Total Coliform Bacteria L416.0612 (Thailand-Japan)
U3 glufin ueuundad woust Wudilinds Asudauaur $1fn
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Lo A o a
TRAWUUNTT FTAINADUNNIIAN - UQUIPU WA, 2565

List of Instruments Certification for Water Wastewater and Sludge Quality Analysis

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
Laboratory Instrument/Equipments.

15 |Water Bath Fecal Coliform Bacteria, E.Coli, Memmert WNE 14 / Technology Promotion Association 22TM332 17 Feb 22 17 Feb 23 -
Total Coliform Bacteria L416.0614 (Thailand-Japan)

16 |Analytical Balance Fecal Coliform Bacteria, E.Coli, Mettler-Toledo MS603S / National Food Institute, 2200705-001-01 24 Nov 21 23 Nov 22 -
Total Coliform Bacteria B0070110311 Ministry of Industry, Thailand

17 |Auto Clave Fecal Coliform Bacteria, E.Coli, ALP CL-40L / Technology Promotion Association 22TM89 17 Feb 22 16 Feb 23 -
Total Coliform Bacteria 802664 (Thailand-Japan)

18 |Auto Clave Fecal Coliform Bacteria, E.Colj, ALP CL-doL / Technology Promotion Association 22TM681 27 May 22 27 May 23 -
Total Coliform Bacteria 808763 (Thailand-Japan)

Due Date of Calibration* : fivuandwauNsaaufisuUsednl edetieetay 1 ASS

U3 gludia uewwndad uewst 1B1ATET Aeudauaui Siin

TosufURnnsmaaeusnsg e ISO/IEC 17025:2017 by TISI, 17025:2017 by DSS
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- Agilent Technologies Agilent Technologies
Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES -]
Preventive Maintenance Checklist J Pr Mai Checkli J
Agilent Preventive Malntenance provides factory recommended serviee for your analytical systems to Sysmm Information
assiire reliable operation and the accuracy of your results, Delivered By highly-trained snd certified
service enginesrs using genuine Agilent parts and supplies, Agilent Preventive Maintenance provides .
everything you need to reduce unplanned downtime and keep your systems opeyating st tielr peal.
For more information about Agilent Technologies services please visit our web site using the following ot e i 10 1ce- DES. She oY
URL bt Swww sgilent comm/ensus/servic Ivticaldnatrument-services
Customer Information Instroment system site and location U E (,pnq,Hw"’
o Customers shoold provide all necessary operating supplies upon request of the englneer.
= For using HF i the i Should be ren adl by s standurd samgl
bkl il : R TS List system product nnmbers | List the serial numbers of each
= A customer representative should be avallable to the engineer while performing the preventive L LETTE L Wy 400089
maintensnce procedures, 2 2
& Any parts, not incloded 1o the Parts Lists section of this docoment, are not part of the recommended
a 8

Preventive Maintenance service, nor are they included in the price of this service,
* Ifasystem requires the use of additional or special procedures and/or partz for the instrument 4
sarviee, then these must be ordered separately and charged as a repair. which may incur additlonal

B, L}
Service Engineer's Responsibilities = %
& Dnly complete/ printout pages that relate to the system being serviced. v 7
= Complete emply Gelds with the relevant formation,
= Complete the relevant cheekboxes in the checklist using a "X or tick mark 7 in the chockdo. B H
®  Complete Mot Applicabls check boxes o indicate services not delivered, as needed. #. i
= Complete the PM service bn the order of the tasks listed, 10 10,

= Complete the Service Review seetion together with the costomer.

ICP-OES Configaration table Cirele the wype or write in the type I ather

Nebulizer Type SeaSpeay | OneNeb | ather

Spray Chamber Cyclanic Single Pass [[Cyclonic Double Pass]| other
Toreh Radtial sl View]| atter
Injector Dismetar Sdmm | [LB8mm ) | 4mm | 08mim | other
Injestar Marorinl | ﬁam! Ceramic | other
Tasued: 4 March 2021, Revision: A.01 Copyright @ 2021 Agilent Technologies Issued; 4 March 2021, Revision: A.01 Copyright € 2021 Agtlent Technologies
Page 1 of 8 Page 20f8
' .
tananslunaugy tananylunaugy
- Agilent Technologies Agilent Technalogies
Agilent 5110 and 5100 ICP-OES ] Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J Preventive Maintenance Checklist J

General Preparation SPS 3 Auto Sampler

@ Discuss any epecifie questions or lssues with the customer prior to starting. & Sectlon NOT Applicable

@ Review the instrurent logbook. QO Power cycle the ler and verify

@ Perform general external inspection of system for cleanliness. O Inspect X and £ axia belts for wear. Replace I8 necessary.

ﬂfCMck for proper installation of safety-related paris, assemblies, sensors ete. O Clean X and % axis slide shafis.
Check for required firmware/ software updates and verify with customers if they wold Tike it O Using customer’s racks and the Agllent software move the sampls probe to the 4 o0termost cormers
installed, and rinse port, ensure that the probe is approximately contered in the vial

O For HF appllcation systems, if standard sample introduction syatem was not installed, ask the
customer b install it o2 5P S

@ Run Instrument Performanee test and record results in Instrument Performance Test Besults Table - ction NOT Applicable

Pre PAL
O Clean the spill tray. rack location mat, end frumes and chassis with a damp soft cloth and diluted

Inspect and clean the svstem mild detergent,

2O Olean the auto sampler cover panels, i cover kit i installed, with domestic window claaner

Z/T.nok Tor any obwious external damage or problems, O Check the X-axis and Z-axls drive belis for eracks, splits, damaged teeth, excessive fraylng, color
Inspect water cooling huses, gis lines and power cord for excessive wear or damage, changes or degradation from fumes.

J?fPrrfnrm A general inteenal inspection of the system for excessive dust accumulation, chean | O Check the Xuxis, Theta-axis and Z-axi= FFC cables for cracks, incorrect positioning, damaged edges
MECOESALY, or damaged connectors.

& Inspect sample introduction compaonents and record any required meintenance in the Serviee O Pump Tubing Replacement. Replace peristaltic pump tbing. Replace all tubing that goes from the
Engineer Comments and notify the costomer as the requived actons reguired. rhise station to the pump and from the pump o the waste/vinse botlles

Q/Remni the instrument operating conditions in the ICP-0ES Stams Results Table.

f Replace the polychromator punge filter. AVS 4. 7

-B/Rupl.ace the radial pre-optics window ,'J/Ssedon NOT Applicable

& Replace the axial pre-opties window for SVDV and VDV instruments. 3 Replace valve rotor seal
Check exhaust flow for the correct positive extraction at the exhaust duet to insure they meet O Chock fittings for signs of leaks

sdstimtiin specifications.
Replace air inlet dust e,
O Replace high capacity ale inlet dust filter element if installed, #%

& Remove and clean Instrument water inlet flver. Instrument Adinstment
ent Water Reclreulator A Cheek position of Zn peak, adjust i required.

A Check Argon Ratlo, adjust to specified value if required.
Perlorm Detector Calilieation,
Perform Iistrument Calibration.

O Check tubing incloding sutosampler tubing for kinks or exoessive wear
O Check high flow pump for signs of leaks

O Section NOT Applicable
B Drsin cooling flnid and remove any particles from the chiller reservoir

@ Remove, clean, und reinstall water inlet metal mesh filter if present. .
; P/ Hun Instrument Performance Test and record resalis in Instrument. Performanee Test Results Table -

& Re fill with Polyclear Plus cooling fluid, Past PM.

& Clean the conling system Air iler and the condenser & For systems using ICP Espert version 7.3 and above run the following Instrument tests and record

the result in the Instrument Test Results Table
f Bubsystem Communications Test
' Air Flow

lssuied: & March 2021, Revisinn: A0} Copyright & 2021 Agilent Technalogles Tssuedd: 4 March 2021, Revision: A0 Copyright & 2021 Agllent Technalogies
Page 5 of & Page 4 of 8
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Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES ]
P o am s >

@ Water Flow
& Gas Flows
B RF Generator
@ Camern Test
Cipties Test
,H/ Nebulizer Test

Ins

Note: These measurements do not form part of any specilication and are for relerence only,

Pre PM Sensitivity Check Post PM Sensltivity Check

Hadbal Axial * Radlal Axal
a0 ZI36T nm SRBR | gaqq 4 34561 LACEES | Jal03
Mn 257610 nm SEBR | 13419y | b vas 3 1183 |, Tatlo g
Al 396152 nm SBR T4 15.% 3 1.5
K 765481 nm SER 53 wh Y hake

* Aslal result is not applicable for GROLAAA, GR012AA Radial View instruments,

Instrument Test Results Table

Note: The Instrument Test results are for svetems using 1CP Expert version 7.3 and above only.

| Instrument Tost Besult
Bubgyatem Compmunieations Test g
Al Fiiw Prss
Water Flow pas
Gas Flaws ey
RF Genenutor s
Camara Tast Pt
Optics Test (T8
Nebulizer test sk
[ Essued: 4 March S021, Revision: A01 Copyright T 2021 Agilent Technologies ]_J
Page faf §
.
tananslunaugy
Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES
P gty

7 I .
T Ch ') J

ICP-OFS Parts List Table
Purt deseription Part Number | Product /Model & where used | Quuntity Consamed
: GEOLOA, GSHLLA,

Asial Pre-Optic Window GEO1-BE014 DR IGaTIEA 1
Radial Pre-Optie Window GEO-BANES Al 1
Palyclear Plis Cooling Fluld Ga2p2-E0012 Agbent Water Recireulator -
P Gas Filwer GROT-60156 All | |
Alr Inlet filter GBOM-BS002 Al ]
High Capacity Air Filter GEO10-R 189 Optional -
Rotor seal for §-7 port valve for o i
AVERT Ga4pa-ho0n2 GEAI4A/ GBS -
Rator seal for 4 port vidve for i
AVES GALE-BID02 (L. EHEEY -
Binse solution to rinss stathon
2 5mm id x Im ke S ke =
Barl connectar 25mm-1.5mm 10 GA410-H0124 Eps4 ==
PV waste tubing $mim ad x fmm -_— — _
Id, 2m
Addithonal Parts may be required from englneers stock:
X nxis drive belt B 1 DR4T B0 sps3 -
2 axis drivet belt B4 10047400 8PS 3 -
Peristaltic pumg bubing, PYC - =
SakvnFla, 1§ bridged, ATIANRIG RS

Restore system

For HF spplications, ask the customer tw reinstall their sample introduction system,

Lewve system in an idle state: on and purging.

Guidance: 1f the PM service is performed prior o o qualification serviee, then use the qualification

procedure as & guide for final instrument set up and checkout,

Service Review

F Afiix the PM sticker 1o the system or instrumient loghook based on e customer’s request.

Complete the Service Engineer Comments section below if there are additional comments.
Issuod: 4 March 2021, Revision: A0 Cripyright & 2021 Agilent Terhnnlngles
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ICP-0OES Status Results Table

Neste: These mensurements do not form part of sny specification and are for reference only.
Measuroment Standhy Mode Plasrma On

Mains Voltage 115113 Yag 194 510 VAL
Muins Cursent (AL A 1.1%}

Instrument Temperatire 114 o .5 "o

RE Adr Flow {sensor spead | 1+.0 Hz [CH] Hz
Flasma Exhoust Tenipsrature. Nao measurement Lo v
Watier Flow Oscillator No mmasu et .63 L/mnin
Water Flow Detector | .00 Limin 1.3F Lysiin
Wister Indet Temprature | 131 b (%] [+
Folyehromator Temperatire yi, e 50 “C
CCI Temperature Iy " =W G
Thermal Stabiilser 140 o 5.0 (>
Argon Supply Pressure Liy .15 ks L1y 9% kFa

P Ly 44 KPa R LT KPa
do-;lilm Gas Supply Pressure® [ - kPa, - kPa
Nebulizer Flow No measurement LT L/min
Nebulkzer Back Pressure i mensnrement 1y 45 kP
Plasmi Gas Flow No méeasurement 15 0l Lymin
Auxiliary Gas Flw No mensurement V16 Limin

RF Power Mo measmmment [ T-I w

RF Supply Current No measurement 12133 A

RF Supply Voltuge Mo menstiremat Vg gia W v

*1 W apticn installed

[ lssued: 4 March 2021, Revislon: A.01 Copyright © 2021 Agilent Technalogies ]_4

Page §of §
.
tananylunaugy

Agilent Technologies

[ Agilent 5110 and 5100 ICP-OES il
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?ﬁview the service and any test results with the customer.

1If the Instrument firmware was updaced, record the details of the change in the Bervice Engineer's
Coments box below or If necessary, bn the customer's 10 records.

Service E cer Comments (optional

If there are any specific polnts you wish 1o note &8 part of performing the installation or other items of
Enterest for the customer, please write in this box,

How 1o get informiation on your product

O Literature Library -
oeafiiteranure

0O Need to Jnow more? - hitpy! s agllentcom crossiaby unlversio

O Need technical support, FAQs? - hitpy wiwiyagllentcom/en:us/support/ landing icpoes

O Need supplies? - werw agilent comychem/supplies

Service Completion

Serviee Tequest numbser Eobeuitty Dare service completed oa |
Agllent sigr DN bigawr L Customer i FIP\‘.CI\"‘ Orli'.'}“té
Document part number; GBO14-90075
[ Tssent: 4 March 2021, Revision: A.01 Copyright © 2021 Apilent Technoiogles ]_4
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Instrument Model Agilent 51005110 VDV ICP-0ES
Instrument 10 GE0AIGBD1EA
Instrument Serial Numbar MY 18030001
Software Wersion T.3.4.8507
Firrmware Version 3442
Tested By Mukoon L
Test Complated On 122021 §14:50 AM
Result Summary
Subsystern Communicaticas Test Skipped
| Aiir Fiow Test Skipped
| Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camara Test Skippad
Optics Test Skipped
Advanced Valve System Test Ekipped
Resolution Test Pass
Sensitiviy Test Pass
Pracision Test Pass
Page 1 of 4
.
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Sensitivity Test Pass
Radial
Element Wavelength Specification  Method  Ratic: Standasd Blank
Ag {188.880 nm) =480 SRER 167.2 11312 424
Se {196.026 nm) =410 SRER 1181 1771 842
2Zn (213,857 nm) 24210 SRBR 40823 439082 488
Bl (220,353 nm) =480 SRER 1911 28428 1726
Mn (257 610 nim) 2 3516.0 SRER 1141562 265002 2 5358
Al {396,152 nm) xd4 SBR 78 408380 5578 5
Ba {453 408 nm) =30 SER 161 19520414 1TDEES
K (766481 nm) =18 SER 5.3 01078 4 161046
Puwiad
Element Wavelenglh Specificstion  Method — Ratio Standard Blank
As (1BE.980 nm) 22060 SRER 2520 32142 147.0
S (156026 nm) z158.0 SRER 2182 3830.7 2722
Zn (206200 nm) 22340 SRER 12033 14046.1 1337
Zn {213,857 nm) 217430 SRER TBSE1 1713231 472.9
Cd (214,438 nm) =42270 SRER 70548 129538.2 3354
P {220,353 nm) 23200 SRER 5317 132182 568.2
Mn {257 810 nm} 2108250 SRBR 30BE4.T 13148440 18074
Cr (287 716 Arn) = 10480 SRBR 42421 174420:3 15151
Cu [324.754 nm) z18.0 SER 50.7 IT4E03 6 T243.0
Al {396,152 nm) 260 SER 187 2790153 167904
Ba {493,408 nm) =800 SER 2007 108898566 517283
K {TEE.481 nm) 2240 SBR LR 1BB31E7 S 407466
Page 3 of 4
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Resalution Test Pass
Elamant Wavelength Speciication  Wadth
N{174.213 nm) =040 727
5 (188,980 nm) =820 623
C {19307 nm) =150 a6
Mo {202,032 nm) =820 B42
Cr {208 158 nm) %1340 927
Zn {F13.857 nm) =870 [
Phb (220353 am) £9.50 712
Co (228 615 nm} £17.20 11.88
Ba {230,424 nm) 5940 738
e (257 610 nm) 513,30 952
I (250,568 ) =20.30 14,30
Cr (267.716 nmj =11.00 T7e8
Cu (324.754 nrm) =25.00 18.08
Cu (327,395 nm) = 430 1132
Sr{338.071 nm) =33.50 2439
Ba (455,403 nm) = 4400 3385
Sr {480.732 nm) =36.00 17.38
Ba (453,408 nm) = 36,00 2553
Ha (514171 nm) 42,00 2488

| Ar(BTE.283 nmj ST400 5040
K (765,491 nm) = 80.00 8527

Page Zaf4
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| Precision Test Pass
Radial
Element
Walue % RED
Ag 188,880 nm) 2260 o
S {196.028 nm) =280 121
Zn (213857 nm) <150 038
P (220,353 nmi) =260 41
M (257,810 nm) =150 0A%
Al (395152 nm) =150 041
Ba (493,408 nm) =150 os1
¥ (TBE.451 nm) 5150 0.36
Axial
Elsment
Value % RSD
A5 {188,580 nm) =150 051
Se (196,026 nm) <150 073
Zn (208200 nm) =150 3o
Zn (213857 nm) =150 037
£ (214.439 nm) =150 0.38
P (220,353 nm) =150 026
Mn (257 §10 nmj} =160 0E3
Cr (267 716 nm) =150 030
Cu (324754 am) =180 .54
Al (398152 nm) =150 045
Eia (453408 nm) =150 Lt
K {766,451 nm) 1.50 0.56
Page d of 4
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Rn‘pnn Summary

Instrument Model Agilent 51065110 VDV ICP-0ES
Ingtrument 1D GBI AGBI154

Instrument Serial Mumber MY 18030001

Software Version 7.3.1.9507

Fermware Version 3442
| Tested By Mukoon L

Test Complated On 12002021 12:5548 PM

Result Summary

Subsystern Communications Tast

Skipped
Air Flow Test Skippad
Water Flow Test Siipped
Gas Flows Test Stipped
RF Generator Test Skipped
Camera Test Skipped
Optica Tes! Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Te
Prar.isimUTe::: Pass
Pass
| Optics Teat
Pass
Radial Aial
Intensity 5205135 5755042
Wavelength  737.212 7a7.212
Fage 1 of 4
.
tananslunaugy
Sensitivity Test Pass
Radial
Elernent Wavelangth Specification  Method  Ratic Standard Blank
| As(128.880 nm) 2460 SRER 1548 12423 58.5
‘ Se (196.026 nm} z41.0 SRER 174 12586 ara
Zn {213,857 nm) 214210 SRER 41528 524026 155.3
Pb {220,353 nim) = AB.0 SRER 186.4 2814.2 178.9
Mn [257.810 nm} 23518.0 SRBR 110936 2E12101 5478
Al{306 152 nm) 234 SBR a7 55103.6 55529
Ba (493,408 nm) =340 SBR 126.4 21529168 170322
K [T68 451 nm} =18 SER 57 1070067 160726
Axial
Element Wavalength  Specification  Method  Ratio Standarg Biank
As (188 580 nm} =208.0 SRER 2875 4054.8 1704
Se (186.028 nm) ®1568.0 ERBR 260.2 47549 288.5
Zn {206,200 nm) =340 ESRER 1305.8 161623 150.3
Zn {213.857 nm) 17430 SRER %207 2000158 G04.7
©d {214 438 nm) 242270 SRBR 79582 148327 5 3504
Pb (220,353 nm) =300 SRBR 6087 152445 584.0
Mn (257 610 nm) = 10625.0 SRER 34460.9 14530828 18725
Cr {287 716 nm} =048 0 SRER 60186 1580006 16328
Cu {324,754 nm) 2180 SBR 57.5 4235837 72486
Al {395,152 nm) =80 SBR 185 320004.5 164414
Ba (4935408 nm) 2800 SBR 2333 118829154 507145
K {T56.481 nm) =240 EBR 446 22188744 4BEST.2
Page 3of 4
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Resolution Test
Element Wavelangth  Specification  Width
N {174.213 nm} £9.40 Fa2
A5 (188980 nm) sB20 615
C{193.027 nm) 21150 822
Mo (202,032 nm) £8.20 633
Cr {206.158 nm) =13.40 821
Zn (212.857 nm) =870 68T
Pb (220,353 nm) 5850 702
Ce (228.515 nm) =17.20 11.81
Ba {230.424 nm) =540 746
M (257 610 nm} =1330 .45
Mn (280,568 nm} 22030 1419
Cr (287.716 nm} =£11.00 T80
Cu (324,754 nm} 525,00 1842
Cu {327,385 nm) <1420 11.32
Sr (328071 nm) 2 33.50 24.20
Ba (455,403 nm} £44.00 3368
Sr {450,733 nm}) = 38.00 17 84
Ba {493,408 nm) Z38.00 2556
Ba {514,171 nm) £42.00 24,75
Ar {575 283 nm) = 74,00 £6.18
K [765.481 nm) =80.00 B5.18

|

Page2af4
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Precision Test

Radial
Elermant g

Walue % RED

A (188 830 nm} =280 1.38
Se {196.028 nm) =280 091
2n (213857 nm) ERE-] o:3s
Pb (220 353 nm} %260 044
Mn {257.610 nm) 21,50 043
Al {396 152 nm) % 1.60 0.38
Ba (493 408 nm) =150 .66
K {785,491 nm) £ 1.50 0.36

Auial
Elament h

‘Walue % RSD
As (188980 nm) =1.50 081
Se (196.028 nm) £1.50 n.s2
Zn {206,200 nm) =1.50 0.36
2Zn (213,857 nm) =1.50 033
Cd (214 438 nm) =180 oA
Ph (220,353 nm) =150 036
Mn {257 B10 nm) =1.50 o074
Cr (267 716 nm) S180 025
Cu {324,754 nm) £1.50 0.71
A {396,152 nm) 5 1.50 044
Ba (493.408 nm) =1.50 073
K {785,481 nm) =160 [+X: 1)
|
L
Page 4 of 4
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Report Summary

Instrument Maodel Agilent 51005110 VOV ICP-DES
Instrument IT GBO11A/GEDISA

Inatrument Serial Mumber MY 1B030001

Seftware Version 7.3.1.9507

Firmwarte Verson 3442

Tested By Mukoon L,

Test Completed On 120502021 13410 PM

Result Summary
Subaystem Communications Test Pass
Air Flow Test Pass
water Flow Test P
Gas Flows Tast Pass
RF Genarator Test Pass
Camera Test Pass
Optics Test Skipped
Advanced Valva System Test Skipped
Resclution Test Skippad
Sensitivity Test SHipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass
0% Adr Fiow [refative 5% Mir Flow {relative
speed] speed)
15.00 19.00
Water Flow Test Pass

RF Water FlowiLimin)  Camera Water Fiow  Water Inlet Temperature
{Lfmin 5=]

108 138 17.18

Aduestaing the Fepart

Page 1 af2
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Request No. 25-65 / 0398 MTC. ACL.No. 486 / 65

CALIBRATION CERTIFICATE
NOMENCLATURE - 1. Atomic Absorption Spectray

“Agilent Teck i
Model A240FS, Serial No. MY 13160001
2 Working standard solution “Inorganic Yentures”
Mt Analyte Custom Grade Sodution, Lot No. P2-MEB&TS610
SUBMITTED BY : United Analyst and Engneerng Consultant Co, Ltd.
3 Soi Udamsikal, Sukhunvit Road, Bangehak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Absarption Spectrophstometer
(WI-500-02-300

2 Estimation Uncertainty of M 1t iry Analytical Chesmistry (DP-513)
REFERENCE MATERIAL : Traceable to MIST “Agilent Techniologies”, “Care Edba”
Cadmium Lat ho, $108047006, Chrormium Lot ho, 2106315018, Copper Lot Noo 0107080530, ree Lat No. 0104897585,
Lead Lot Mo, 0100859472, Manganese Lot No, T1052284, Nickel Lot No, D10497E044, Zire Lot Mo, 0100792267
CALIBRATION RANGE:  0.02,0.10,0 30,050,070 e/l at 2288 nm,Cct, 0.30,0.20,0.30.0.50,0.70 mg at 357.9 nmuCr,
0u05,0.10,0.30,0,50,0. 70 ma/l st 320.7 nm.Cu, 0.06,0.30.0.50,0,70,1.00 mg/l at 2983 nm.Fe, 0,.20,0.50,070,1.00,1 50 mgA
at 2174 nm.Ph, D85,0.10,0.30,0.50,0.70 me/ at 279.5 nem M, 0.10,0,30,0.500,70,1,00 med at 222.0 renNi,
0.05,0.10,0.30,050,0,70 rel at 2139 nm.Zn
AMBIENT CONDITIONS : Temperature: 22 “C  Ralative humidity 60 %

The Atomic Absorptice Spectrophotomater et has been callbeated aganst
Feferenice Materal traceable 1o Mational Institute of Standaeds and Technology | MST | by The Analytical
Chermistly Labaratory. The results are attached herswith.

5l
C By o 'F:nl-v'—l‘s- iy
{ Mr. Danal Srithongkurm } frve (hdes. ThiRpayEER [
Directar amn%a_wlﬁy Labaratory

Ref, 2025265020400522001
Callbration Date : 3 February 2022

s chitained fioen tha govenor al TISTR

Head Office

Changwat Fathumthand 12120

Tel. (5610
Fan, (36) 02

Enall © rumpsigrtn o sh Wetbewan titn orth

FMELAMTC.00Z Revd

Dffice/Labaratory Ofice.
rvjpe brdustrial Estete, Skhu ol 156 Prishoryeritn Femed. Chauctiak, Hangio (090K,

mm-;xmuug hargeat Samovakan 10200 Tl Thaland L
R anslaenuan

115 18 Tel
Emal - srmalnegn

2000

g

Fae 50 Fau B

Emal - micativirarth

Gas Flows Test
e R g, R, e B
[} 070 203.80 2.00 159 108.86
k
| bton e S i
200 200 11389 18.00 17.83 2424
RF Generator Test Pass
RF Power Supply Test Passed
RF Power Supply (V) 141,475
RF Oscillator Test Passed
RF Cscillator Fraquency 25874
MHz)
Work Coll Gurrent {4) 4585
RF Power Supply Current (A) 2,000
Camera Test Fass
Integration Time  Standard Devistion  Stalus
(ms)
Electronic Offast Test 1000 5261 Passed
Dk Current Test £000 0784 Fastet
Array Test 5 0004 Foasd
Linearity Test 0.118 Passed
Page 20f 2
.
tananylunaugy
TVTISTA
Fequest Mo, 25-65 / 0398 1/5 MTC, ACL. Mo, 486 / 65
CALIBRATION DATA
1. Molse Level in term of standard deviation
Element o cr Cu e b M Hi zn
Do00d | osooz | 00007 | ooooz | -poots | -goom | -oooae | -coo0s
00002 | 00005 | 00010 | oooo7 | 00000 | -poood | oooor | oo
00002 | 0.0001 | ooooe | oeood | 00001 | 00003 | -oootr | -op0os
00000 | 00007 | 00007 | ooooo | 00005 | oot | -noooe | -noorz
0001 | 00000 | 0ooi3 | ooooia | -ooopt | -omoor | oooos | -nome
00000 | 00004 | pooos | o012 | oooos | -ocoor | -oooos | -opooe
00000 | noooe | ook | opooz | -ooow0 | oooce | cooor | -aoons
-0.0004 | 00005 | 00015 | 00010 | -0.0005 | -0.00063 | 00002 | -0.0000
G000 | 00008 | .00l | Dooos | -ooots | -oooos | oo00s | -ooes
Anzoubance Lonte | 00013 | 0002 | ooope | 40006 | -oooos | -oo0o7 | -cocor
00005 | -0o00s | oootd | -ooood | -oooos | pooos | -ocoos | oo
00007 | 00014 | o004 | -opoon | -oocor | omooo | ooooo | -ocoms
20008 | 00004 | 00005 | -ogo0s | -o0008 | ogooo | -gomes | -nooss
00011 | o000z | 00005 | 00017 | -ooows | oocoe | doood | -oooos
00002 | coo10 | 00014 | -ooo2 | oo | ooomo | ooose | -aooot
o001 | -bootd | g0t | o003 | -aoou | 00003 | -nooos | -oooiz
00000 | 00015 | 00009 | -ooowe | 00031 | cooond | aooan | -oooos
co01s | 00m2 | oooos | coooz | -0oot7 | comoor | oooes | oo
00006 | Goola | opdw | ooooz | poodd | cooor | -oooos | oomin
oooal | oo | 00003 | 000l | -0oooe | -ooooz | cooon | -ocar
#werage Absorbance | 0000 | 9000 | 0001 | oo | oo | oooo | ocoo | oo
Sandard Deviation | 00005 | ooooe | ooood | enoor | oooos | oooor | aosos | nooos
Continue 2/5
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AITISTR
Request Mo, 25-65 / 0398 2/5 MTC. ACL. Mo, 486 / 65
2. Precision
flement| Conc. Absorbance Ave. 50 |%RSC
tmert) Abs,

0.02 | 0.0074 | 00062 | 0.0065 | 0.0062 | 0.0070 | .0068 | 0,0070 | 0.0065 | 0.0065 | 0.006% | 0007 | aooed| 576
cd 0,30 | 00952 D.095% | 0:0951 | DOS5T | 00952 | 0.0950] 0.0952 | 0.09498| 00956 | 0.0943 | 0.0vs [ oooes| 0,40
070 [02313) 02180 ) 53203 | 0.2208 ) 0.2254 | 0.2211 | 0.2196 | 0.2219| 02001 | 02199 | 221 {aomas | 0.7
D10 | 0006 ) 60098 | Q00T | 0.0102| 0.0106] 0.0097 | 60098 | 00099 | 0.0103 | nooss | a.01a] oocos| 283
Cr T30 | 00309 | 0.0302 ) 0.0300 | 0.0316 | 0.0306 | 00264 | 06309 | 0.0267 | 0.0311 | 00296 | 0.030] 0.0007
070 | 00859 | 0.066T | 0.0660 | 00648 | D065 | 00662 | 0.0658 | 0.0638 | 0.0635 | 0.0862 | 0066 | o011
005 | 0OCED | 0.0075 | 0.007E | 0.0075 | 00077 | G.0081 | 0.0080 | ¢.0075 | 0.007a | 0.0076 | noos | aoooa | 226
Cu D30 | DOSET | D019 ) 00912 | 00421 | 00424 | 0.0420] 0:0423 | 0,0403 | 0paze | opas | ooa2 | cooes] 147
0T | 00968 | (0RES | 0.0972) 0.0857 | 0.0561 | 00958 | 0.0961 | 00963 | 0.005¢ | noarz | a.oss ] 0.ocos] 058
.10 | 6.0090 | 0.0105 | 0078 0,0099 | 0.0091 | 0.0093 | 0.0095 | 0.00%4 | aoovs | o.ooss | o.noe | 00007 811
Fo 0.50 | 0.0062 ] 0.0470] 0.0464 | 0.0960 | 0,067 | 00462 | 0.0467 | 00460 | 0.04a8 | e.oass | noar| nooos | oer
100 J0.0867 ) 00886 | 0.0910] 0.0892 | 0.0897 | 0.0875 ) 0.0892 | 0.0885 | 0.0838 | 0.0874 | nogs | pooia 143
L2 | 00091 | 00095 | 0.0084 | 0.0087 | 0.0082 | 0,0094 | 0.0090 | 0.0087 | 0.0082 | 0.0090 | 2008 | cooed | 4.9a
2= 070 | 00522) 0.0321 | 00324 | 0.0318) 60335 | 0.0326) 0.0327| 00315 | 0oass | ooz | coaz| oooer | 200
1.50 | 00653 | 0.0645 [ 0.0653 | 0.0664 | 0.0652 | 0.0671 | 00662 | 00865 | 0.0657 | 0.0saa | ooss | oooos | 128
05 | 0.0092) 0.0092 | G.ORST | 0.0087 | 0.0085 | 00078 | 0.0094 | 00085 | nooed | o.oose | oo | noaor 733
Mn 0,30 | 00616 | 0.0630 | 0.0632| 0.0453 | 0.0534 | 00628 | 0.0640 | 0.0633 | 0.0sa0 | e.os2e| noss| o007 108
070 [0E396) 013660 00355 | 01577 | 01366 | 01366 | 0,1396 | c1380| 0,0374 | 0.1383 0.136| 00009 | 0a7
0.00 | 00107 00092 00087 | 0.0104 | 00081 | 00105 00105 | 0.009s | 0.0098 | 00102 | oot | cooes 522
NI 0.50 [ 004BS | D.0AES | 0088 | 0.00%5 | 00484 | 00490 | 0.0081 | 0.0992 | 00995 | 0.0992 | 2042 | aoone 0.9]
100 | 0097a) 20979 | 00975 | 00892 ) 00577 | 00973 | 0.0988 | 0,092 | nioses | 0oz | oosa| oo .83
005 | 0.0340) 30342 | 0.0340 | 0.0352 | 0.0337 | 00351 | 0.030a | 00305 | 00399 | osa3 | 0.03s] oo 148
an 0.50 | 01669 ) 0.1653 | 0.1628) 01642 | 0.1657 | 01637 | 0.1659 | 01652 [ 0.1658 | e18s7] 0.065) noo1z 073
079 §0.3456] 0.34647 | 0.3445 | 03430 | 03222 | 03048 | 03437 | ¢:3d3a | 0,3435 | 0,3038 | n2ag 00013) 037
Continue 3/5
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Request Mo. 25-65 / 0398 4/5 MTC. ACL No. 486 / 65
3.4 Reading on wavelength- tron (Fe) at 248.3 nm.
Elemant | Standard Valug of BM | Reading Enee of Mea | Errorof i Uncertainty
(rmgty (gl gl {34} {mgll
oioos 0106 D.006 568 = 00§
Fe 05015 0522 21 a.09 = 0.017
Lo00 0993 0310 100 + 0032

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

Elerent | Standard Value of A |  Feadieg Errar of M t | Errar of Unicertainty
(rgel] imgA) {medl %} (gl
L1988 L7 -0.ooz 691 + 0018
b 0.6558 0.722 0.026 377 + 0022
14510 Las3 0028 1.68 = 0041

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

Element | Standard Value of AM|  Reading Errar of Eree of Uneestainty
imefl (rrdd (rra/lh (56 g1
09855 3,054 QLR 898 = 0004
Mn 029730 07 0.0197 6,63 = {06
DE53T0 0632 00117 169 = 0012
Continue 5/ 5
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3. Trueness
3.1 keading on wavelength- Cadmium({Cd) at 2288 nm.
Elerent | Standard Value of M| Reading Ermior of & Error of Lncartaingy
{rmg) (regyl) (mefl) (%) imgt)
Qd200a 0019 -0.001 5.19 + 0004
od 30060 0291 0,010 319 + 0.0D8
0.70140 D6TR 0023 3.34 =002

3.2 Reading an wavelength- Chromium (Cr) at 357.9 nm,

Elerment | Standard Value of RM|  Feading | Emer af Errar of Uricertainty
{masl) Irng/l) {mghl) (5t} (it
01002 101 001 080 + 0,007
cr (3006 0.208 -0.003 0.856 = 0012
0,701 (635 0066 fa7 = 0023

2.3 Reading on wavelength- Copper (Cu) at 324.7 nm,

Etement | Szandand Vaiue of AM|  Reading Errar of M) Emor of & Uncertaint
{mg# (mel {many L] tmafl)
0.0502 G048 0004 a3 = (L0040
o7 03012 0.795 1006 205 = 0010
07028 [LE9d -0.009 L& £ W

Continue 4/35
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3.7 Reading on wavelength- Nickel (N} at 232.0 nm.

Element | Standard Yalue of RW| Reading Errar of Etree of Uneertainty

Ime/ly (mgl) (L) 5] Img/i)

0.099 10 0.003 303 = (007

Mi 0495 0489 -0,008 121 £ 0010

0990 0575 -0.015 152 £ 0020

38 Aeading on wavelength- Zine (Zn) at 213.9 nm,
Eterent | Standard Value of #W [ Reading Error of Measurement | Emor of Measwrement | Uncertainty

{mgrl) {meth [mag/l) (%) fme)
D50 0.050 noon 0.00 + 0012
Zn Q300 037 0007 233 +0.011
0700 0660 -0.090 5,71 4 0015

Remark ¢ The reparted uncertainty is & expanded uncertainty eateulated g & Coverage factor of 20k = 21
which gves a level of counfidence of apprakately 955

|
Catibrated by S %*t'tf‘l‘ Approved by....... s
{Mr. Danai Srlthong’kuml S s, Thigp
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CERTIFICATE OF CALIBRATION

Certificate No. :  §P22-016 Page | of 5

Customer :  United Analyst and Engineering Comsultant Co. Lid, (Head Office)

Address: 3 Soi Udomsuk 41, Suk it Road, Bangchak. Phrakh
Bangkok 10260
Location of calibration :  Laboratory 315

Equipment :  UV-Vis Spectrophotomatar

M 1 Agilent Technol

Model : Cary 60

Serial No, : MY 15410009

ID No. ¢ N/A

Received Date : 23 May 2022

Calibration Date : 23 May 2022

Issue Date: 26 May 2022

Condition Instrument :  Good

Calibrated by : ) a Approved by : o el
 Mr Tanawut Rittidach ) | Ms. Chonthicha Sangagern )
Techmical Manager Quality Manager
e G Yon b tn il
and staalinds 4t b0 e umi of masrremes relired o the correspending
= s St e il prior o the DQE Services O, Lid

M0 LR

DOE Servies Co,,Lad,
DQE Seryices 150 LodpWanghin 55, Ladpeo-Wanghin R, Ladpen, Ladprao, Beeglok 10230 ) =
Phone ; +66 (012 538 2054, Emall : doeservicesinfod@gmall.com e
REPORT OF CALIBRATION
Certificate No. :SP22-016 Page 3of 5
Culibration Results : Without adjustment
Photometric Accuracy @
Wavelength CRMs Values UUC Reading Correctlon Uncertalnty Coverage factor
(am.) (Abs) (Abs) (Abs) (Abs) k
010000 0.0000 0.00060 0.0028 .00
420 0.5787 0.3755 0.0032 00031 2.00
10450 1.0430 (.0054 0.0029 200
2.1900 2.1847 00053 0.0075 200
0.0000 (000 0.0000 0.0028 2.00
o 0.5607 03588 0.0019 0.0034 200
1.0247 1.0232 0.0015 00035 2.00
1.1229 2121 00018 (1.0082 200
(0,000 (L0 [EREITET (0028 200
@ 0.5236 05197 0.0039 0.0029 2,00
09634 0.9625 0,0009 0.0028 2.00
1.9763 1.9752 00011 00070 o0
0.0000 -0.0001 00001 0.0028 2.00
o 05191 0.5171 00020 0.0031 2.00
1.0003 0.95964 (0019 0.0033 200
1.9987 1.9946 00041 0.0084 .00
L0000 0.0000 00000 0.0028 .00
ey 05523 0.5509 0.0014 0.0030 00
10809 1.07%9 0.0010 0.0029 2.00
2.0391 20329 0.0062 (L0080 204
0.0000 (L0000 0.0000 (L0028 200
s {5601 0.5584 0.0017 0.0031 .00
1.0512 1.0498 0.0014 00029 2.00
1.9294 1.9265 0.002% 00082 A 'Y 200
tBnNeIY =

FM-TIE2 RS 07110

DOE Serviees Co Lid
DQE Services 32 Sel Ladpro Wanghin S5, Ladgrso Wanghin R, Ladpean, Ladpeas, Banghok 10230

Phane : +66 (0}2 538 2054, Emnil - dgeservicesinfoffigmail com Al iy

REPORT OF CALIBRATION

Certificate No.:  SP22-016 Page 2of 5

Envi Condi : Ambient T 255 C

Relative humidity 55+ 20 %RH

Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No. Certificata No. e date
Absobance Standard st 25760 05935 22 October 2023
Ahbsobance Standard set 25157 05929 22 October 2023
Wisvelength Standard set 25806 95916 22 October 2023
Wavelength Stundard set 25758 95915 22 October 2023

Tr This certification is ble to the jonul System of Unit maintained at National -

Institure of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 15 nm.

Scan Speed of UUC @ %0 nm‘min

Scan Interval of UUC : 0,15 om,

fon of UUC: P o D000 Abs,

Wavelength 0.1 nm.

naslamugy

FM-70-02 ROL 1112020

THJE Services Co.Tad.
DQE 3 2 Soi Ladprao-Wanglin 33, Ladprao-Wanghin Rd., Ledprao, Ladprao, Bangkok 10230 -
Services r
Phone ; +66 ({112 $38 2054, Emall : dgeservicesnfof@gmallcom e
REPORT OF CALIBRATION
Certificate No. : SP22-016 Page dof §
Photometric Accuracy @
Wavelength CRMs Values TUUC Reading Correction Uncertainty Covernge factor
(nm.) {Abs) (Als) {Abs) (Abs) &
o 0.0000 00001 =0.0001 00050 .00
07478 0.742] 0.0057 0.0056 .00
s (L0000 0.0000 0.0000 0.0050 2,00
1.8686 (LEOBLY 0.0067 0.0059 2
a1 0.0000 0.0000 0.0000 0.0050 200
0.2912 0.2896 00016 0.0051 2.00
250 0.0000 0.0000 00000 0.0050 200
0.644% 0,6403 00045 0.0055 200
v
wneslumugu

08007 RS 1711002



DQE Services Co_Lad. DQE Services Co. Lid.
DOE ¢ icas 51 Lo Wanghins Lafpru Wahin R0, Ladyo, Ladyra, gk 1023 & DOE ¢\ ices 375 Lt Wanghin 55, Ladprac-Wasghi R Ladpran, Ladpras, Banghok 10210
Phooe : +66 {0)2 538 2054, Email ; dyeservicesinfo@gmail.com e Fliome -+ (012 5763054, Bl - dgeserviceninfofgenil. com e
CERTIFICATE OF CALIBRATION
REPORT OF CALIBRATION
Certificate No, :8P22-016 Page Sofs Courtients o5 SRAHAT Page. 1:9£5
Wavelength Accuracy : Customer :  United Analyst and Engineering Consultant Co,, Lid. (Hesd Office)
Vi i ;
CRMs Yalues UC Reading Correction Uncertainty Coverage fnctor Address: 3 Soi Udomsuk 41, Sukk it Rond, Bangchak, P
(L) {mm.} (oL} (.} &
24172 2420 .28 013 200 Bangkok 10260
27045 s -0.05 18 200
9781 W15 01 T 100 Laocation of calibration :  Luboratory 315
334.06 3335 0.56 018 200 Eaul © UV-Vis
360,93 3605 .43 0.18 2ok
41859 4180 059 01e 2.00 Manufscturer :  Hitachi
445.94 4454 0.54 018 2
Model : L1900
451,66 4531 046 018 200
460,02 459.7 03 oig 200 Serial No. ¢ 2021-064
BELE 5362 03y iR 200
63795 6383 32 018 200 IDNo.:  UAEWAS.DD6/2552
43138 4310 038 D.IE 200
Recelved Date : 20 January 2022
47250 4728 oo 01E 2.00
51347 135 03 LINE 200 Culibration Date ¢ 20 Jamaary 2022
S1g.88 SIS .38 [Nt 2
sT17 510 o 018 200 Tuscw ok . 34 Janiaty 2022
S§5.35 SBS.0 nas 020 .00 Condition Instrument :  Good
GH4.40 BE4T 30 18 .00
740,72 7408 008 020 200 Calibrated by : 71 g Approved by © fa 5 i
4855 7485 005 018 200 M Tanawat Riidac | M5, Chioedhicha Sengngem )
807.03 8073 027 018 200 Technécal Mamager Quality Manager
§79.28 B79.0 028 018 200 Toomd
Remark © - UUC = Usit Under Callnrstion
« A = Hox Avaiabla e it
- The Ui aid s i wakiglied hy - &)
bl vorme PTG RO 17110
= % Badieutes s TISD accmatiied '
.
FM-T08-00 R 1113020 '
DQE Services Co Lok DY Services CoLid.
DOE ¢ icpe 32500 Ladpra-Wanghin 5, Ladprao-Wanghin R, Ladpros, Lapeas, Banghok 10230 DOE ¢, 1 icps 3506 Ladpmo-Wanghin 55, Ladpro- Wanghia 5. Ludpmo, Ladgras, Bisghak: 10210
Phmee | +66 (012 538 2054, Fnadl | dyeservicesinfo@gmall.com i dp Phooe | +&6 (112 338 2054, Emall ; dgeservicesinfo@gmsil com s et
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. 1 SP22-007 Page 2of § Certificate No,  SP22-007 Page 3of§
Enviranment Condition:  Ambient Temperature 2545 C Calibration Resubts : Without adjustment
Relative humidity 535 +20 %RH Photometric Accuracy @
Wavelength | CRMs Values | UUC Reuding | Carrection Uncerininty | Caverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
{nm.) (Abs) {Abs) Abs) (Abs) &
0.0 0.000 0.0000 00028 2.0
Certified Reference Materials :
b 0.5787 0577 0,007 0,031 2.0
Materinl Serial No. Certificate No. Due date 1.04%0 1,030 00010 0.0029 2400
21900 2,183 0.0070 0.0080 2.00
Absobance Stendand sel 25760 95035 22 October 2023 00000 0.000 0.0000 0.0028 2,00
0 L3607 .560 o007 0.0034 200
Absobance Standard set 25757 95 202,
“ s 2 Optifes A3 1.0247 1023 0.0017 0.0035 200
Wavelength Stundard sct 25806 95916 12 Qcrober 2023 2.1229 2118 0.0049 00029 200
0.0000 0.o00 10000 (L0028 2,00
Wavelempth Standard set 25758 95915 22 Ociober 2023 4 0.5236 (1574 00026 (L0030 200
65
0.9634 0963 0,04 00029 240
Traceability This certification is traceable 10 the Interational System of Unit nmintained at National - 19763 1574 0.0023 0.0070 2.00
" koo " 0.0000 0.000 0.0000 00028 200
Institute of Standards und Technology (NIST) through Starna Scientific Limited
si61 05191 {5114 00011 00031 200
Spectral Band Width of UUC: 40 o, S0t 1000 0.0093 0033 0
1 9987 15496 0027 (L0084 2.00
Scan Speed of ULIC. 200 nm/imin 00000 D000 .00 028 2.0
05513 0552 0.0003 0.0030 200
Sean Interval of UUC: (L1 nm. - 10809 1,082 0.0011 00030 240
. S e 20391 2.033 00061 00575 2.00
Regrution of THIC ! Phototueeri: G001 “Abs, 0.0000 0.000 0.0000 0.0028 200
Wavelength 0 o 0.5601 0562 =0.0019 0.003] 2.00
1.0512 1.052 ~(LODOR 00,0030 200
1.9294 1.925 00044 0.007¢ 2,00
T T08-02 ROT 10112021 Pt T08-02 RO1 112021

tanaTluaaugy tananyluaaugy



DNE Services Co, Lid.
32 Soi Lodprac-Wanghin 33, Ledprsc-Wanghin B, Ladpeao, Ladame, Bangkok 11250 B
Phone : +64 ()2 $38 2034, Emasl - dgeservicosinfoiigmall com o om

o0k Services

DQE Services Calid.

REPORT OF CALIBRATION

Certificate No. . SP22-007 Page 40of §

Photometric Accaracy @

Wavelength | CRMs Values | UUC Reading | Carrection Uncertainty | Coverage factor

(1) {Abs) {Abs) At ) (Abs) i

s 00000 0000 0.0000 00050 2.00
0,7478 0.746 00018 0057 200

57 L0000 (00 00000 0.0050 2.00
(LE6SEG (LE6] 0.0076 0.0059 200
0.0000 0000 00000 (LO0DS0 200

i 02912 0.291 00002 (0051 200

%0 0.0000 0000 01,0000 (L0050 2.00
(0.6448 0.638 0.0068 L0035 2,00

FMETOR02 R 121102021

tananslunaugy

DQE Services 32 %0 Ladprac-Wanghin 44, Ladprac-Wasghin e, Ladpro, Ladprae, Bangkok 10230
Phane -+ (0)2 38 7034, Emall - dgeservicesmin@gmail.com ]
REPORT OF CALIBRATION
Certificate No. - 5P22-007 Tage Sof §
Wavelength Accuracy :
CHMs Values | UUC Hesding Correction Uncertainty Coverage factor

(nm.} {nm.) [LTU8] {nm.} 3

24154 408 74 LAE] 2,00

2040 mes .00 0% 240

28870 21880 @70 018 240

33422 3315 072 LSE) 200

36126 3605 0.76 018 200

41548 41841 .48 018 2400

44670 50 0. 018 200

45320 453.0 0.24 0.18 200

A60.06 4595 056 018 200

53690 5360 0.5 018 2.00

63794 63712 074 0.18 200

444074 44400 04 0.8 200

212 4716 062 o8 .00

513,70 5130 o7 CHES .00

51812 S28.0 oz 018 200

574,60 smE 080 018 Z.00

SE5.48 SH4.6 .88 024 2.040

654,63 AH4.0 63 nig 100

T40.27 7308 At 020 200

74828 7478 LE LS nax .00

BO7.16 =064 76 o1g 200

B79.70 ETRA a0 18 .00

Bomark ;- UIUT = Cisis Unier Calistation

- WA, = Not Avaishle

i -l coverngs facwrk,

- * Indiares non TIS! asesedfisd

- End of Certificate -

FMTOR02 ROT 17132030

tananylunaugy

DE Services Co,Lad DAE Servives CoLuk
DQEe Services 135 Ladpso-Wunghin 44, 1 Ladprac, Ladprao, Banghok 10230 DQE Seryices 32 Soi Lalpro Wesghin 55, Ladpmo-Wanghin Ré., Ladpra, Ladpmo, Bangkak 10210 A
Phome ; 44 (012 53 2044, Email  dggservicesinfodigmail com e Thoos ; +66 (012 535 2054, Email : dyoservicesinfoffigmail.com nrme s
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION

Certificate No. ¢ SP22-D08 Page 1 of5 Certificate No. :  SP22-008 Page 2of5
Customer :  United Analyst and Engineering Coasultant Co.,Ltd. (Head Office) Environment Condition: Ambient Tempersture 25 = § e
Address ;3 Soi Udomsuk 41, it Road, hak, Phrakh Refotive humidity 55420 %RH

Bangkok 10260 Calibration method : In-house method CP-01 Based on ASTM E275-08
Lecation of eallbeation :  Laboratory 213 Certified Reference Materials :
Equi s UV-Vis Sp ph Material Serial No. Centificate No. Due date
Mannfacturer = Hitochi Absobance Standard set 25760 95935 22 Qxctober 2023
Model 1 U-2500 Absabance Standard set 25757 95929 22 October 2023
Serfal No.:  2IE22-009 Wavebengils Standard set 25806 95916 22 October 2023
ID No.: UAEWAT.051/2564 Wavelength Standand set 25758 95915 22 October 2023
Received Date: 20 January 2022 Traceability This certification is traceable to the International System of Unit maintained at Mations] -
Calibration Date : 20 Jamunry 2022 Institute of Standards and Technology (NIST) through Starna Scientific Limited
Issue Dite ;24 January 2022 Spectral Band Width of UTC: 15 om.
Condition Instrament :  Good Scan Speed of UUC - 200 mm/min

Calibrated by: [0 Approved by : aaTa Scan Interval of UUC: 0.1 7
b o oty M Resolution of UUC:  Photomerric 0,001 Abs,
Wavelength 0.1 nm.
labaratney. {hani in e encope with the priar L
PO IORAE B 101130 % FM-TOE-QT RO 171172020

tananTluaaugy tananyluaaugy



DA Services Co.Lid THQE Serviees Cu, LA,
DQE Services 250 Lo Wanghin 55, LafpraWmghin I, Latpras, Ledpras, Sangkak 10230 B DQE Seryicas 30 Lo Wingin 55, Ladoac Wingin i, L, L, Bangiok 10230 B .
Thane : +66 (012 535 2054, Esmil : dgeservicenfoigmail cam e hone +-+66 (012 535 2059, Email - deserviconnfoqlgmmit com e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. SP22-008 Page 30f§ Certificate No. SP22-008 Page dof §
Calibration Results : Without adj Phatometric Accuracy :
Wavelength CRMs Values | UUC Readi Carrection Uncertaki Coverage facter
Photometric Accuracy | R i o
inm.} {Abr} (Abs) {Ahs) {Abs) &
Wavelengeh CRMs Values | UUC Reading Correction Uneertalnty Covernge factor 0.0000 0.000 1.0000 0.0050 200
45 . L X X 2.
{nm.) (Abs) (Abs) (Abs) {Abs) & 0.7478 0.747 0.0008 1.0057 2,00
(L0000 0,000 00000 (L0028 200 = 0.0000 0000 0,004 00050 2.00
420 0.5787 0.576 D27 0.0031 2.00 018686 01.865 0.0036 00059 200
14480 1046 00030 0.0029 2,00 0.0000 0.000 0.0000 0.0050 200
080 313 : X ; R y
21900 2182 Ll 00613 200 02912 0290 0.0012 0.0051 200
2
0,000 .00 0.0000 0.0028 0 150 0.0000 0,000 00,0000 00050 2.00
440 05607 0.559 0.0m7 D.0034 200 0,6448 0,640 0.0048 00055 200
1.0247 Lo23 0.0017 D.0035 2,00
21229 2116 10,0069 00079 2,00
100081 {000 QL0000 {0028 200
465 0.5236 0.521 0026 00030 200
0.9634 0.962 0.0014 0.002% 200
1.9763 1.970 (LO0&3 O.0070 2,00
Q0000 0000 (L0000 0028 200
i 05191 519 00001 0031 2.00
’ 10003 04999 00013 0.0033 2.00
1.9987 1992 00067 (.00R4 2.00
0.0000 0000 00000 00028 200
- (L5523 0.552 00003 LRI 200
LOEOY LOBD 00009 0.0020 2.00
20391 2031 00081 (L0079 200
0.0000 0000 (AL (L0028 200
s 0.5601 01.564 00001 00031 200
LO512 Lo52 -0.0008 0.0030 2.00
19294 1.922 00074 00079 200
VM-S0 RO 111 BT PMFE- BOL LT
. .
tananslunaugy tananylunaugy
DOE Services Co. Li.
% 32 Soi Lodpmo-Wanghiz 55, Ladpmo-Wanghin R, Ladpreo, Ladpmo, Begick 10230
DOE services ! e
Phone : +66 (012 438 2054, Email : deservicesinfogmail com ctan f L
REPORT OF CALIBRATION m I
Certificate No, - SP22-008 Page Sof 5
Wavelength Accuracy : Calibration Certificate
CHAMs Values | UUC Readlng | Correction Uncertalnty | Coverage factar
{mm.y (.} (mm} {nm. *
1L pilR ] 072 0,18 00 Certificate No.: 220170300101
794 o Dt o8 2 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO_LTD,
Address: 3 5ol Udamauk 41, Sushumvil Road,
2®/TH1 T 81 s 200
Bangehack, Prakhanong, Bangkok 10260
EERNT 13 0.56 [INE] 200
36083 J604 093 018 200 sagerars
41859 4180 0.59 (1] 200
44594 4284 044 ig 200 Equipment: o Mster
453,66 4530 066 18 200
A a5 052 PEr - Manufacturer: METTLER TOLEDD
536.59 0, 3 2
345 526.00 59 ©.18 00 Medel: SevanEasy pH
63798 75 048 018 200
43138 4310 038 1% 200 Serial No.: 1231188210
472,50 4720 050 w1k 20
134T 5130 047 (R} 200 1D No.: UAE WAT 01072553
1858 LRER) 03z o018 2.00 Order N
7137 s750 017 018 200 bl e
56535 S85.0 035 020 200 Dl Ne:: F——
R4 6840 040 014 200
T40.72 T40.3 022 020 200 Date of Receipt: 21 February 2023
74854 748 nas (311 200
S07.03 070 el 018 200 Date of Calibration: 1 March 2022
879.28 2795 .12 [INE 200
Remark ¢ - UL Link Under Calinrbon
“Neh vt Al Calibrated by er.Pharaphat Tuanjit Approved by / ? “"’;?' eé vl
in Prm—" (M Nuttapc iyomahart | (54. )
ahlon o a Spaciabat, Division of Callbration Laboratory
Dt o s 1 Marzh 2022 Fersponaihin for the Tachrécal Management Team
= * Indiomes mon TEST acooediied
- End of Certificate - =,
FMTIATI W02 171 2021 T Carblieats bs maimd b pocordance will Pu cotdins praived byt Thai Scharme which hes asssesed $e
e s

tananTluaaugy

F-E5-008 Restsin: 00 Dae: 14-58-61

wnmﬁﬁwmqu



Calibration R

eport

Cartificats No.- IO
Equipment; 4 Maar PResoutis: D01pH  ny
Marutacturer  METTLIR TALERS M BesenEmmy
SeaiMe:  121EE Tipm: Burch b
o AR AT 100583
Dats of 1 Wi 5022 Pagu2sd8
Lesasan: NATIGNAL
Frimnmant Contion; Ambient Tampecture: [ T35 £ 15 ) T RelsfeHumigte | 0+ 5 %
nof Exquisn

Coniion of s Aeauks of Calizration.

A Cathiation Msthod W
iermnce mateeial (CFM)
7 Fswarcs Gandant | Caribed Refsrsnon Makrial
iutrementz Due Date
21 O Votlags Cutvaer P Fhiem FLAIPRET 4 June 072
22 D Thanmmeomaiar P07 Flina GBS 5 Oooser 207
23 Thama g Wotsr WELETHI T FONFE SRS 7 Jurssary 2024
Gocified Referpnce Materia) bt Mgy Beriectyrer L] Excpire Daen.
24 b bt 4008 (Perrairy o bt Sk T Eachem L LEE ]
5 bt 635 [Py o bl Bk T4 PAchun PP 0 g 200
2 0¥ i 12101 (P v Dl Sk T At L-FTES 14 Aged 2052
2T i by 700 [tanciard pH Bufer Sodsten| T TEAhEn BHTLE 56 Maneh 2022
[ Uret 13 U
31 inemmes No.3 1 P T TISHTIE 7025 Labioraiory Asendton al Caliaton Wi 00T
38 I N 22 frugh WSC-TIRTIS K073 Laboeatars Ascredon of Calistion Ho 0061
33 sttt e 23 g NESG-TESE TIS 11053 Labormiary Accrd %o of Catieion No 0382
5.8 Corlfan) Ridurrcs blidiral s, 2815 26 P
i, B, nd nandeseler The Etendied Sckiben
Prapamion and cwfes by CPAGhen Lid & scomdte 1 150 170134
i LECAEE 17028
55 Cortiant S Matarial b 2 7 Tecaaze 4
Ry 1.8 Lo 20.04 200, BIM AWN HL1D Lo 26,08 2500,
Stangonq Sokuton preganhcn aed cerfled by CAAChan Lt i
Peackied 45 150 17004 wud ISOMEC 17028
i
[ s

/Z¢AM |

2evy

FoC5-012 Ravtson: 00 Date: 14-12:-61

tanas lAIuaN

Calibration Report

Cortificats No.: FTTREL01-0

Equipment: Digtial Thamsmeier wih ATD (H Matat)
Mmsatitar &t g Modet  SsvenEacy c
Bana Ha: 2attEID DNa:  LAEWAT.01GEES

Manubcurer  METTLER TOLEDD
Date of Callbration: | March 2022

Pagadoth
Location: sboramry, NATIONAL
Enviranment Condition: Amtssct Tumpmewim Mg og 1o
Fistptren Hmiiny 2y o: 3w
Condition of this resubs of Calibration:
1. Caltratin Mathee | - I housm mand: - TE-IES by compansan weft atwnderd tharmometer
- T Cattsratan s demrmineg
rom w wndard msisisis tharmomeor.
= Thw lsmpnrature scals o1 wen | s lsborwiory is e nisatonsl
Tarnparatues scaim of 70 | 500 )
2 Ralwurce Stindard natruman
U Wl Barial e rT—r— e tinte Through
HANDHELD THERMOMETER: 1523 P
PELT et D-fui TISTR
Platnus Ressmance Thamomats! {PAT1 =aTA BT
Supeorl Equpment : = Lmw T £15! 6], Modet Basin,
A7 .
a Usis {54 Uik 4‘,! :FJM_Z/
a re y
. This st of cablaion Wit found DoCUTaTe BE 4 M e
B Concisan of Caitrated tiem Good

7. Aasul of Cabtration Witsaul adusiman

D A adpnect

F-CE-012 Resvision: 00 Datn; $412.:81

@naslumuau

Calibration Report

Cartificate No. 20TaLoN
Equipment; 4 Mt Ressiuilon: 0TIGH  © Tmy
Masulwstures  METTLER TOLEDD Madi: ServarEay pH
SwhalNa: TR Type: Benchiop
LETH UAE WAT 00553
Date of 1 b 3ter FagrdatG

Calibration Results:

1. Caflbrason o pit Matmr | Warual Tempenrhire Compensation at 26 G |

. . Uncerisinty | Coverage Facier
B (v} v ] 1em) L]
) A e 2 [ 200
200 188811 ) 200 [ 2m
a5 AT AR [ 400 [ 200
[ = =0 [ use 200
700 [T [] T [ 200
[ R ¥ [ [ 200
T arram AT a0 (13 20
20 ETT ) 1200 [ 100
e 414,418 414 1400 [ 20
| Wt 3]
Exummant: Pt Ecimci Ty Comturad Elcraty
Masufesturer  WETTLER TOLETT Mt InLahbizktn
Sortal No: 115a6a2 LT [
o FHF g 0]
i Unertsinty Covarags Fastar
28 i w v 1£sH) [
408 m ] .20 (1] 200
[ ] [0 - [ 200
i 0 12 [2n [ 200
nm 7 B [ 200
1 2z T
.
aamsluelunn
FL5-013 Rewwion: OF Date: 14-11-61 9
Certificats No.: TR0
Equipment: Dt Thermometer wih RTT {nH Metar)
Pamesiution LR ! Modsl:  Swemnamy ph
Serai No. 2D DNo:  LAE WAT 1102653
Manuiecieer  METTUER TOLEDO
Date of Calibration: 1 March 2072 P——
Calibratian paint: 150, 250 and 360 o
Calibration result:
< Tha erebn waa e = (5ud ball e oy bath @ & e Saphol 00
- Dnerton of proe, mad hn e b
Dt of prstn | Dhamumt 4 mm, Langth 00 e
Shaan mansnis Stmriin S
rd _ Uneestalnty
e esaing C8l| T e Cormaction Vet ['C] ves
10y 10008 1 n.co0
201 004 et ncan
an 5008 Y [

~UAIT" | Uit Under Calioration

appeowmatey B %,

i —

ncartainty Subiied by coveraps facior k> 2, Brovidng 8 it of confdence of

F-CE01 Bevmon 00 Do

@nasluauau



SERT KT

Part of DKSH Group Part of DKSH Group
Certificate No.: C24220084 Page: Zof 2
Certificate of Calibration
Calibration Results:
wEnge Bafora Adjustmant
: Standard Uniit Under Calibration Factor
Equipment: CONDUCTIMITY METER Cortificate No..  C24220084 i Correction Coverage Uncertainty { £ )
Model Lab8ss lssued Date; 22 March 2022 Conductivity Solution Reading (k)
Serial Ma. (or ID.): 16300356 Job New: KSPR2203267 25.000 pSiom 259 uSfem -0.800 uSiem 200 022 pSiem
Manufacturer: Sl Analytics Paga: 1of 2 1413.0 Siom 1444 Sl -31.0 wSiem 2.00 BE pBlem
Electrode Serial No. - 16070067 Model :  LF413T Brand : Sl Analytica 113 mSiom 107.9 mSicm 340 mSicm 2.00 0.86 mafem
Candition: In Condition
After Adjustment;  at 1413 pSiem
Customar: United Analyst and Engineering Consultant Company Limited Standard Unit Under Calibration Coverage Factor
i Gormaction i
:W;:umsuk 41 Sukhumvit Road, Conduciivily Solution R (K3 Uncertainty (% )
an, Prakanong, Bangkok 1 Thadlan:
oKk ong ok 10290 g 5000 uSiom 260 uSiem 0000 pSicm 2.00 022 ySlom
O —— — P 5 o 14130 pSfem 1413 pSiem 0o wSiem 2.00 a3 uSicm
Humidity o AE i R 1113 mSlem 1072 mSiem 410 mSicm 200 086 mSicm
Calibration Place: Environment Laboratory, SPC RT Co., Lid.
1194 Soi hit 57, Sukt it 1011 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand The End of Ceriificate
Callbration By: Mr, Wasan Nuchnabea
Calibration Date: 22 March 2022
The Method used: In house method, SPCC-WI-49, base on ASTM D 1125-14 and D 5381-14
Trocoabiity: This certificate is traceable to the SI Units maintained by CRM of NIST{SRM) through
CPA chem Co,, Lid. (ISOEC 17034) Certificate No. 794135, 784138, 772624
{Mr. Wasan Muchnabes) (Mr. Dumrong  Boonsopen))
Person In charge Authorzed signatory
Trie cervficane I8 suad the Lnis o MBSSLBRAN ACCening 1o Me iemaionsl Syslem of Units (51 1 prowdes Feceabilty of maasursment 1o inarmational o
The i & e aepanded iped by e =2} 1o
povide o level of 5%, with o ¥ N
These resuls may Tha seaied, caltraind o sarpls. Tha sepcet sl ol be
mproduced except in full withou! sppeoval of SPC RT Ca., Lid
i i e v etk \l N
L A S @3 lAuAN o A S —— tands lumunn
b g it s ot e SPCCFLGR08 23 How 2020 7 e e A Few 8 S i3 ok ks e s SPCC-FN-C28-08- 23 Nov 2020
, Part of DKSH Group MNational Food Insfitute, Ministry of Industry, Thailand \/
lunsredeudnmetorindiuiaaoy n f|
ZaliaaT oot
wuiftua: KSPR2203267 b “_"
wilastaeda: CONDUCTIVITY METER 1 Laboss et 16300356 ) h
e () rronon (4] Calibration Certificate
22 Mar 2022 Fnaesacle 22 Mar 2022 [T
dnd | Lnind Unf | iung
i " Certificate No.: 2200708-001-01
@ =} 1 mwmmmnﬁm =] [m] Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO. LTD.
] O 2 mowdse | sesladaune, mulwuanatas) = =] Address: 3 Sol Udomsuk 41, Sukhumvit Road,
= O 5. e fa - 1D wedan (On-Off Swicth) = o Bangehack, Prakhanang, Bangkok 10260
= u] 4. unn (Keypad) = [=]
- Page 1o 4
[} o 5. winen (Display, Screen Contrast) =] [m]
Spectrophotomeier
Equipment: Electronic Batance
O o 6. usoiwlvivh (Battery Backup) >= 2.5 VDC o =]
o o 7. dwudanaraimasiu (Wavelsngth Contrel) 0 [=] Manufacturer: METTLER TOLEDO
0 o 8 mrmumnu (Wavelength Check) o o
|m] [m] 9, umsrtufiake (UV < 3,000 hour) o o Model: A% 105 DR
0 o 0. sl (Visible < 5,000 hour) o o
n =] 1. waeinumnusinanns (Carousel Module) =] [m] Saral Mo HE
SH Mo s Condhyrhely Mot 1D No.: UAE.WAD.004/2546
@ o 12, MfrTwse ( Electrode and Connection Cabie ) = o
(] (] 13, sefudvaaersiu Electrode (Level KCI ) u] [m] Order No.: 2200708
(] (=] 14, ehilafulane Elecirode (Dust Protection Hood) =] ]
=] o 15, wdubdaTnin (Stand) o o Operation No.: 2200708-001
- — Rece 24 ber 2021
[u] o 16, Fremyuiengs (Mo Sample) o 0 Date of ipt: e
17, wdunrseEy 5 s —
=] = AN TR 2 G =| = Date of Calibration: 24 November 2021
Autormatic firator
[m] =] 18.  #rin Piston Burettes o 0
o o 19, Function Rinsing and Dasing o ] Calibrated by - PP 1 by
O o 20 wuwsswrReginsnilsnoy =] jw] Scientist {Mr.Pheraghat Tuanjit )
el © Elactrods Jngruntgliia24.8 °C T Control Waterbath fl 25.0 £0.1°C Mausone; Divition or CM[Restion: Labe raseryt
Date of Issue: 30 November 2021 the Technical Team
Mr. Wasan Nuchrabes The o af

Service Engineer Thils Certificate is issuad i accanance with the conditians: of accrediation grared by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capability of the laboratory and Its traceabilfty to recognized national standards and to the
-m‘..nna s \1 N wnks of measurement reakzed at the comespanding national standards: labaratary. This certficate may et be ather
with the writhen g of the Naticnal Food Insthute,
i o ek 2t e el e 558 tandII eIy F!S»l i o e wiaii Lani

Epmrrie DN Mo, Bengenn. Preceronsry, Sengs 12263 Thakd
i Bt Wb e

FL5-009 Revision: 00 Date: 14-12-61

BPCLC-FM-R31-02 23 Nov 2020



MNational Food institut

szt
LHIEATIEN

Ministry of Industry, Thalland \/

il

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Electroni: Eaiwecn
Modeli A% 105 00

Serial Mou: 11722100405
Capacity: 110 g

Masafacturer:  METTLER TOLEDD
Rassltion: 000001 &/ 00001 §
A0 Net UAE.WAC.DDA/ISAE

Date of Calibration: 24 Nowember 201 Puge 2 af 4
Ambent 220 + 05T Reweramdhn: B+ 1 %
Place of TANT €040,
Condition of Equipment: Gmdhmdnm
Candition of of €
1, Cafforation Metrod: In-He URAS Lak 14 : 2049
2 Aeference Starcers:
Reference Standard  Madsl SarislNo,  Calibrofed By Cortificate No.  Dus Date
Standdard Weight Class E2 1500 1m0 = [-ustLl 28 November 2021
Standin Waight Class E2 15205 fl=hd hio MRS 8 November 2021
Lnstrument Model SerialNo,  Calibeated By CertificateNo.  Due Date
Thaemme Hygra Hetar 1AL aswshlBTHOONSS  Qualky Rebom QRII-0257 18 Febuary 2022
3. This certifcanion i traceatie tm 51 UNIT
a. we calbrated,
5. This resuft of ibration ook
Calibration Results:
1. Repeatability of Reading:
Morinal valee (g 1 of Bawcirg (93

bE] DOOG0NET

n 00000084

= 000053

100 000048

2. Off-Center Error:

Amassol 53 g waspleced and moved b varkows costion on pan,

“The balance reading ootained is gven In the tasle.
e o oo
o 15
Jellc] oo
il ]
1 1 3
ig Jli g ald ) g a1l )
| ooy | smoow | snosen | ooy |

s‘lﬁquu

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

Calibration Report

Certificate No.: 1200706-001-01
Beconkc Balance
Model: A 105 DR
Surial Neut 1132100406

Capacity: 110 g

Manufacturer  METTLER TOLEDO
Resolution:  0.00008 7 0.030L o
D Mot UAE.WAD.D04/2545

Date of Callbration: 23 Sovemiber 2001 Page 4 of 4
mlmwmm (Continued)
0100 g
Calibration E]m Intermal Calioration
3. Departure from Nominal Value: | Fange: 31 - 100 g ; Resolution: 0.0001 g )
Hominal Vake Standand Valoe Aversge Rescing Comection Unoertanty Corverage Factor
(g [ {93 g ) L4 g ) &

Ll 4000000 B0 9.0001 000054 20

45 44,5000 4050 0,050 000015 200

21 45.95950 45,0509 0.0801 0.00036 200

55 5057 9398 00903 00036 2.00

60 50.00002 53,9909 0.0001 000018 200

&5 EE5.00000 E1.9999 0.0001 0.00018 200

ki1 T D000 B 00001 000010 200

15 7502001 M50 0.0001 0.00020 200

a0 00005 75,0998 00003 000011 200

85 BE.00003 4.9598 0.0002 0.00032 200

0 B0 .98 .0z o.0an 2m

100 7 53,908 .00z .000z0 2m

Tha rapaed wncartainey of by yprpeidng 2
vt of conficdince of approosmatety 05 %,

et B i 13 AIVAY

F-L5-012 Revision: 00 Date: 14-12-61

afional Food Insnrure, Ministry of Industry, Thalland \/

mSE TS 1S
ERIIEATE fo

- fi

Calibration Report

Certificate No.: 2200708-001-01
Equipment: Bectron Balence Manufacturer;  METTLER TOUEDD
Model: A 105 0R. Resolution;  0.00031 o/ 0.0001 5
Serial Noui 1122100408 1D No.i LAE WD 0042556
Capacky: 110 g
Daste of Calibration: 34 Nowembar 2021 Page 3 af4

Calibration Results:  (Continued)
Calibration Range:  (+100 g

Calibration Adjustment: Intermal Calibration
3. Departure from Nominal Value: | Ages & - 30 g ; Resalution: 0.00001 5 )
Homingl Vakue Stardard Valus Astrage Rasding Corraction Uncartainty Coverige Factnr
Lo L3 Lo} Lo} is g 1 L3
Unined 0.00000 .00 000050 0.0000083 20
.01 o.020w0 L0300 00000 noo0L o0
oo 001007 03000 000000 a000aL 100
.05 0.050001 .50 000000 000011 100
0 150002 416000 00000 20000 L0
0.2 0.200004 8.20000 200060 000013 00
L5 0.430554 2,500 000001 2000044 200
1 o.950580 L0203 -0.00001 L0006 200
2 1950980 .09 000001 2000010 100
] 3990075 L] 100000 S000012 100
10 1000028 292959 0.00008 2000074 200
-] H.000037 19.99951 2.00013 D000059 200
an 30, 000063 30.00000 00006 5013 200

tam#lumuqu

F-C35-012 Revesion: 00 Dase: 14-12-61

Cert. No.: 21TM1876

Certificate of Calibration Pamn1nf3

Equipmant ; Hot Ar Oven

Manufactun Memmer

Model : UF 85

Swrial No. B216.1866

ID No. : LIAE. WAQ.D27/2559

Submitted by : United Analyst and Engineering Consultant Co. Lid.
3 Soi Udomsuk 41, Sukhurmvit Roed,
Bangehak, Phrakhanong,
Bangkak 10260

Location : Lab Floar 2

Raceived Order : 29 October 2021

Callbration Date : 29 October 2021

Ambient Temperature : (2610 )°C

Relative Humidity : (50+30)%

Calibrated by @ Kunchit Promprat

Approved by ; ML . .

Approved Signatory
| ) Pornthigga Tameyakul
{# ) Males Bulkruea
() Suwit imjal

lssue Date : 4 Novamber 2021

The Uncertalnties are fur o confidence probatility of spprosimately 5%

ienamlaimueu



Equipment ; Hat Air Oven Cert, No.: 21TM1B76

Condition As-Received :  Usad [tem Page: 2of 3
Reference : 2110-0710C-1
Procedurs Used :-
Calibration were using cali i CP-OT02 ing 1o direct
method with Data isifion which withy i [ Detector | RTD } and

Thermocouple Type T.
The temperature scake usad was basad on ITS-80,
Cendition of this result of calibration
1. Reference standard Instrument:-
Instrument Maodel Serial No. Cart, No, Due Date
1 } Data Acquisition 348704 MY4406781T 21LM10 20 Jul 2022
2. This certificate is valid only to the item callvated on date and place of calibvation.
3. This carfification is fraceable to the International System of Unil
Result of Calibration :- {* ) Without Adpstment
Function of UUCT : Temperalure Source
Fresh air sotting : Close

Environment during calibration
Beginning Finishad

28 28

56 55

|AC Supply { Veit ) 230 230

i B Rof. Std, ID No.: @

// Point
L7 Position : |{ 140, 180) °C| {104 )°C
1 21-15TC-01 15RTOEM1
z 21-15TC-02 | 15RTD2N12
—— 3 29-157TC-03 | 1SRTD213
Probe Installation Details : P af Chmni; 4 21-15TC-04 | 15RTDZA4
a= 50 m D= 033 m 5 21-15TC-08 | 1SRTD2M5
b= 50 @m M 042 m 5 Z1-15TC06 | 15RTO2/20
£= 80 em H= o m 7 1-15TC07 | 1SRTD21T
Capacity = 0053 m a 21-15TC-08 1ERTDZHE
o (et | 21157C00 | 15RTD2MS

ianenstumaug

FOES Sonith East Asin
F o S S St B, 2508~ 268 o, U 338

Customer Service Report

Cuktomer:
Instrument: ¢
Hours [ Labour ] [ Trovel From cussamer
st [T T TLr | -1 {
Finish A T o0
Ik Type
licatian Standard
Nermal Coaartaey Visit Installation. | Training
Distributar FatA Onbearding Guate | in House
ieternal Warrarky Fiapair Pl B
Digial Servics Sales Suppart Rerrarte [ Othes
[__Po/tucte e | ]
]
Corditan [ SEats
fr
Instrumsnt Rasdy for Use Not DK |
Part N teh Bescrigtion aty
T 7
Z
]
| confirm this report is aceurate and complete
¥ — =
s | e e | i
Narne | | Name
Would you be willing to e i @ ‘survey in order o tell us how we ?
'
wnslumugu

Equipmant - Mt Air Cven Cert. No.: 21TM1BTE

Condition As-Received : Used ltam Page.: 3ol 3

Reference : 2110-07010C1

Rosult of Calibration ;- {*} Withoul Adjustment

Function of UUC™ : Temparature Source

Fresh air selting Close

Calibration | uuC* uuc* P Owverall Coverage
Point Setting | Reading stability unifermity Variation Factor
(el (€1 ('€} (£°C) ("Gl {'c] (£'C) L3
104.0 104.0 104.0 a1 0.52 072 042 2
140.0 140.0 140.0 0.25 1.1 14 1.1 2
180.0 180.0 180.0 .18 087 1.2 11 2

Calibration Measurad Temparature | °C |
Palnt Pasition
{'c) 1 2 3 4 5 B T B 9 {ref.)
4.0 103.852 | 103.978 | 104,382 | 104.323 | 103.776 | 104.015 | 104.312 | 104,196 | 103.907
140.0 140.300 | 140.730 | 140.426 | 140.270 | 139.531 | 139666 | 140.067 [ 139.885 [ 138.750
180.0 180.508 | 180.330 | 180.755 | 180.610 | 179.716 | 170620 | 180.204 | 180.365  170.075

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

Temperature stability : One-halfl of the greatest af [ ture al any ong sensor.
T i :Tha of at any sensars and the measured
temperature o the reference location which are obsarved at the same lime or at as close an obsarvation time ag
possibla to ine the pattam or ity wihin the chamber under steady-stats conditions
Overall Variation : The Dilference of the and minimum obsarvation.

uue® : Unit Under Calibration
Male . The reported uncertainly of measurement was included stabllity and excluded uniformity .

The reported uncertainly of measurement was basad on & standard uncertsinly muftiplled by a coverage
factor k, praviding a lavel of confidence of approximately 85 %.

-olo-

FossCa

FOSS Preventive Maintenance Protocol

Instrument

of samples analysed
{if applicable)

SN O 7apee

& specific instrument
onal conditions und is based on our extensive
of monufrcturing and muintaining = i

type. e metded PM interval depes
experience nnd knowlied

Apart from sample throughpt, the eny ko need to be considered, A demanding
environment, such as high embient lemperatore, Tomidity, diri rably slvorten
camponent lifetime and also the maintenance and compenent replacement intervals

NOTE!

The content of this protocol ks subject to changs over Hme, In order to safeguard that you obinin the
coirect parts, please make sure to ind + serinl no and dute of instlintion when comtacting your FOSS

representative,

wnaslimuny



Maintenance Procedure

Exchange of Parts and Cleaning

1| Replacs Aggapter for dig. tube 250 mi 1000 6056 | ]

] Pe;ua. o return valve 0003538 | O

3 RFnIaoe \ralv-s in alkali puma Valve kit reagentiwater purmp 15750093 | T

4 ﬂ:pla'e StE Silicane tuting B2 mm I‘:l-k_ onos | O

5 | Beplace alkat tubing | Tubirig reintasced for atkal sz 0011 | O
5 .Kznlaue waater fubing Tubing WCa mm | 15820004 F

7 S:éan -;em-'ls'.(.ur . [ O

B | Cleanmg o Splash head | I =E

Check and Adjustments

SITHIP ORN

Preventive Maintenance Protocol

| Model 2100 S/N: sy

Instrument: Kjeltec™ 2100

Customer il g vru i e s i Joby N, __Msaromeess
Certified performed PM interval (whaichever occurs | 12 Manths Mo. of samples analysad
first between nterval and no, of samples analysed) (if appli

Introduction

A malntenance protocsl provides 3

means of a5

pecific
type. the certified perfarmed PM mn.al dmends an the npevanunai conditions, and is basad on our
ExbEnsive I i

aralytical

and
the envis |

aise nead to be taken into account,

Agart from sample
o i i such as high ambient

humidity, dirtiness etc can measurably

shartin compoment lifetirme and also the

and

intervals.

1| Chack alkall volume, 10 mistroke alcall pump fg| Asomasim | BT T e T et

7 | Check distilaton volume J2gmf| 100150 mi min | [ representative.

i Check front panel switchas 3 Maintenance Procedure

4 Check cables and electrical cannections

5 Chack level pins in steam generator gf Parts to be Exchanged

6 | creck safety doar switch 7 Step | Action Fart BN K
1 |Replace Adapter for dig, tube 250 mi | 10000056 | OO
2 |Replacs Mon retumn vahe 10003538 | O
3 |Replace valves in alkali pump valve kit reagent/water pump | 15750003 | OO
4 |Replace steam tubing Silicone tubing 8/12 mm 15820006 | O
5 |Replace alkali tubing Tubing reinforced for alkal 15820011 | O
6 |Replace water tubing Tubing PYC 8/11 mm 15820004 | O
7 |Cleaning Steam generator ]
B |Cleaning Splash head [m]

451-451/1 puulfuss gl seuanda nren 10000 ey 3 , 024358800, El ), 0:2434-0510

451-451/1 Srintham Rasd, Bangbumry, bangoiud, bangkek 10700, WN"=HLGQJ4DWL4HW!]1NM§F*NID

v
lﬂﬂmlllm“qﬂl EMAIL: center@sithipham.com  www.sithiphom.com
3
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §i55 e
Check and Adjustment COMPGIATE SERYICES 1 EQUIFMENT CALIBEATIIN ASD TESTING SERVICES Fr?
S PATTANAKARN K SSUANLUANG RANGROK 10230 ARCTRLTIN SN
:»\lllnuunnm
| Step | Action Module Measured Limits oK
| 1 |check atkat volume, 10 mifstrake Alkafi pump | 43 AtsOmi-043m | [ c"';‘ Mo Tz;»;a?z
'age.:

2 | Check distiiation volume fa%m| 100 - 150 miy#min | £ Certificate of Calibration

3 |Check front panel switches [

4 | Check cableelectrical connection and main H

power supply AC 220 Volts Equipment : Incubator
5 | Check level pins in steam generator 1 Manufacturer ; Mammart
Check safety doar switch A |
& ¥ A | Model : IPP 280
Serial No. @ VE1E. D066
famers 1D Na. : UAE MIC.032/2558
Submitted by : United Analyal and Engineering Consultant Co. Lid.

3 Sen Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10280
Location & Micrabiolegy Laboratary (302}
o Recelved Order ; 3 May 2022
e . Calibration Date : 5 May 2022
Customers Ambient Temperature : [2s+10)"%
Relative Humidity : [ 60 +30)%
Calibrated by : Preacha Hishib
Cate
Approved by % -
Approved Signatory
{ ¥ Pomthippa Tameyakul
() Malge Butkruea
{1 Suwit Imjai
tssue Date : 11 May 2022
The Uncertainties are for o probahility of approximately 95%

AS1A5L/T muhum wriaas iR A (700 T, 0-933-8331, 2358800, 0-3034.9191 un 024331575, 0-2434-0500

451-451/1 Sinnthem Anad, Bangbermy, Sangpkid, hangkai 10700, Thalland Tel{6632) £33-8330, 435 M’m&ﬁﬂe‘%ﬂﬁﬁ%ﬂkssw

EMAIL: center@sithiphorn.com  www.sithipharn.com




Egquipment : Incubatar Cert. No.: 22TMET2
Candition As-Received :  Used |lem Page.: 2 of 3
Reference 2205-00030C-3
Procedure Used -

Calibration were using i CP-OTC2 ing to diract
method with Data A which with i T Detector | RTD |

The temperature scale used was based on ITS-30.
Condition of this resuit of calibration
1. Reference standard instrument:-

Instrument Meode| Serial No. Cert, No, Due Date
1) Data Acquisition 34GTOA MY4doaTary 210 20 Jul 2022
2. This ceriificate is valld only to the llem calibrated on daie and place of calibration.
3. This i i e tha ) | Systern of Unit,
Result of Calibration :- { ) Without Adjusimenl
Function of Ul Temparatura Source
Frash air sotting : Not Avallable Environment during calibration
Beginning Finishod
25 23
62 57
|AC Supply { Vot ) 221 21
"
4 Position: | e St
i3 D No.:
W o JHE L / 1 13-15RTD01
o 2 18-15RTD-02
o 3 18-15RTD-03
Probe Instaflation Details : Dimension of Chamber : ] A ARETEN04
as  BOD em D= 050 m 3 18-15RTD-05
b= B0 m W= 080 m & 21-15RTD-06
c= B0 em H= 080 m 7 12-15RTD-07
o - 8 18-15RT0-08
o apel) | 1e-15RTD0S

laﬂms‘lu'mum s

TECHNOLOGY PROMOTION ASSOCIATION (THAIL
AORPORATE SERVICES 31 EQUIPMENT CALIDRATRON AND TESTH
TTANARANS RUALS01 50, SUANLUANT. SLANLUA

o Fax

ME-TES TR IR
i ZALIWRATION FERE

Cert. No.: 22TM5ES

. ” & Page.: 1 of 3
Certificate of Calibration
Equipmant : Incubator
Manufacturer : Memmer
Model : IPP 250
Serial No. : VE15.0187
1D No. ¢ UAE MIC.D032558
Submitted by : United Anatyst and Engineering Consultant Co. Lid,
3 Soi Udomsuk 41, Sukhumyit Road,
Bengchak, Phrakhanong,
Bangkok 10260
Location © Microticlogy Laboratory
Received Order : 7 Aped 2022
Calibration Date ; 7 Apnl 2022
Ambient Temperature © {2610 J:'C
Relative Humidity : {5030 )%
Calibratad by ! Prawit Sodswitchid
Approved by : “J.u,
Approved Signatory
[} Porithippa Tameyakil
() Males Butkrues
[} Sumit Imjal
Issue Date : 18 Apetl 2022
The Uncertainties are for a confiden, ity of approx Iy 95%
v
wnshslumugu

A 0040248

Equipment : incubator Cart. No.: 22TMET2

Condition As-Received : Usad ltem Page.: 3of3
Rafarence : 2205-00030C-3
Result of Calibration :- (") Without Adjustment

Function of UUC* : Temperature Source
Frash air satting : Mot Avallable

Catibration | wUC* uuc T Overall Unosrtakty Coversge
Paint Setting | Reading stability unifarmity Variation Factor
ey | ey | (o) (x'¢) (e} ey | (#ci| &
250 250 @50 0.021 0.18 033 0.30 2
36.0 36,0 36.0 0.077 .96 1.8 0.33 2

Calibeation {"G)

Point Pasition

[*C} 1 2 3 4 5 & 7 ] 9 jref.)
250 2521 25146 25127 25113 24,968 24,986 24,933 25.017 25.047
36.0 36.837 35.238 36,130 36518 36,928 36,845 36.630 36.761 38.113

Average® : The average of 30 values in each positicn.

Temperalure stability : One-hall of the greatest d difference of arany one sanaor.
Temperature uniformity : The i i of d at any sanscrs and the measired
temperature at the reference location which are cbeerved at the same time or al as dose an obsenvation fime as
possible 1o ine the pattern or within the chamber under steady-stale condilions.
Overall Vi on : The O of the i and b

uuc® @ Unit Under Calibration
MNate The reported uncertainty of measurement was included stability and excluded uniformity |

The reported uncertainty of measurement was based on a standard wncertainty multipiied by a coverage
factor k, providing & leved of confidence of approximately 95 %

-olo-
v
tenaslumuga,

Equipment : Ineabator Cert. No.: 22TMBE3
Condition As-Recelved :  Usad ltem Page.; 2of 3
Reference : 2204-00180C-1
Procedura Used :-

Caliteation were ugng p CP-OT02 to direct
mathod with Data ition which with Dedector { RTD

The tamparature scale used was basad on [TS-90,
Condition of this result of calibration
1. Referance standard instrument:-

Instrument Mode| Serlal No. Cert. No. Due Date

1) Data Acquisition 348704 MY4406TB1T 21Lm10 20 Jul 2022

2. This certificate is velid anly to the ilem calibrated on date and place of calibration
3. This cerlification is traceabls to the Intemational System of Unit.

Result of Calibration == { * } Without Adjustmant
Function of UUC* : Temparature Source

Frash air setting : Close Envirgnmant during calibration
inning Finlshed
= " 26 Fo
a0 62
[AC Supply { Vall } 220 220
" Ref. Std
Pasition : 2o SeX
/ 10 No.:
o o
A 1 15T/ 1
i 2z 1SRTD2/12
" 3 15RTDZN3
Probe Installation Details - Dimension of Chambaer : 4 15RTD214
a=  E0 o o= 050 m 5 15RTDRI15
b= 80 cm W= 0ed  m 6 15RTD2A6
c= 50 em H= 0ED  m 7 1SRTD2/17
Capacity = 026 o L 1SRTCRNE
9 {ref) 15RTD2A18

Wal .

tanm‘ﬂu'muqu
a 1104310



Equipment : Incubator Cert. No.: 22TMEED
Condition As-Recsived : Usaed Itam Page.: 3of 3
Reference : 2204-001680C-1

Result of Calibration (- (*) Wihout Adjustment

Function of UUC* ; Temperalure Source
Fresh air setting :  Close

Calibration |  UUC* uuc Temperature Temparature Oversll Uncartainty Coverage |
Point | Sotting | Reading stability unifarmity Variation Factor
ey | ey | (e (£¢) () (e) | (ae)| &
350 35,0 350 012 053 o8 0,30 2

Meas P c}
Paint Posltion
ey 1 [ 2 [ 3 T 4 [ 3 T & | 7 T 8 [ofet
350 35170 | 35967 | 34838 | 34844 | 34816 | 34854 | 34584 | 34730 | 34.780

Average® : Tha average of 30 values in esch position,

Temperature stability : One-hall of the grestest i i of at any ona sensor.
:Tha - of &l any sensars and Me measured

tampesalure al the reference location which are observed at tha same time or st as close an obsarvation tme as

passiie to ina the paitemn or within the chamber under steady-stale conditions.

Overall Variation : The Difference of the meximum and minimum measured lemperaures troughout observation

uue* : Unit Under Calibration

Note : The reported uncariainty of measursmant was included stability and excluded uniformity

The reporied uncerainty of measurement was based on 8 standard uncertainty multiplied by & cowerage
tactor k, providing @ level of confidence of approximately 95 %.

-olio-
v
wnaslumu
a 1104309
Equipment : Water Bath Cert. No.: 2ITM334
Conditien As-Recalved :  Usad ltem Page:: 2of 3
Relerence : 2202-04440C4
Procedure Used :-

Calibraton were conductad using in-housa cafibration procadure CP-OT0M  according 1o direct
messurement mathod with Data Acquisitien which connscted with Industrial Plalinum Resistance
Thermomeder { IPRT ).

The tempersture scale used wes based an [TS-80
Condition of this result of calibration
1, Reference standard instrument-
Instrumeant Madel Sarlal No. Cart, Mo, Duie: Duartee
1 ) Data Acquisiticn 340704 MY4406TB1T 21LMI0 20 Jul 2022
2, This cerlificate is valid cnly to the item calibrated on date and place of calibration.
3. This certification is traceable to the Inemational Syatem af Unil.
Result of Calibration :- [ *) Without Adjusiment

Function of UUC* ; Temperature Source
Environmental AC Voltage Supply
("C} [ %RH. | i Vel )
Beginning of Calibration 2 B85 224
Finlshed of Callbration 22 57 230
Ref. Std.
1D No.:
TORC143
TORC144
TORCA4S
TORC146
TORCA4T
Tront
, .
@naslumuau

a 1086055

ATAH PATTANAKARN HEATD B 1L SUANLLAN
ThL WOAT FAK

TECHNOLOGY FROMOTION ASSOCIATION (THAT
CORPORATE SERVICES J EQUIPMENT CALINGATICN AND TESTING SERVICES

ND-1APAN) i@%
o 3

ANLU AN ISAREEROK 10381

WBETEITGITI
EAUARATION Doas-

Cert. No.: Z2TM334
Page.: 1 of 3

Certificate of Calibration

Equipment :
Manufacturar
Model :

Sarial No. :

ID No. :

Submitted by @

Logation

Recelved Order ©
Calibration Date
Ambient Temparature @
Relative Humidity -

Calibrated by :

Approved by ©

{ 4 Pomihippa Tameyekul
{4 ] Malee Butkruea

Issue Date ©

Water Bath
Mammiari

WNE 14
LatE.0612

UAE MIC 0032580

Uritest Anatyst and Engmesring Gonsultant Go, Lid,
3 Soi Udomauk 41, Sukhumvit Road,

Bangchak, Phrakhanang,

Bangkok 10280

Microblofogy Laboratory

17 February 2022
17 Fobruary 2022
(264190 )°C
(50+30 )%

Suwit Imjal

Wl -

Approved Signatory

22 Fabruary 2022

The U are for

@nas lumuau
A 0038095

Equipment : Walar Bath
Condition As-Received : Used ltem
Refaranca : 2202-04440C4
Result of Calibration [*) Without Adjustmant
Function of UUC* : Tamparaiure Source
Calibration uue” uuc* Average* Standard Reading | G )
paint Setting Reading Position
(*c) ("G (¢} 1 F [ 3 [ 4 | 5ref)
445 a35 445 44572 | 44514 | 44807 | 44530 | 44565
Calibration . £ Coverage
oy | unitormity | stsbinty Uncartainty ol
(') (¢ {z'c) ('€ k
44.5 10 0042 015 2

Average® : The average of 30 values in esch positon.
:The { ffe af

at any sensors and the measured tamperstura

al the reforenca location which are cbserved al the same time or al as close an observation time as possicle

o the: pattern ar within

Stability : One-hall of the grealest i i of

the chamber under steady-stata conditions.

uuc* : Unit Under Calibration

at any one probe.

Note : Tha reported uncertainty of measurement was induded stakiiity and excluded uniformity.

The reported uncartainty of measuramant was based

o @ standard uncertainty multipisd by &

coverage facior k. providing a level of confidance of approximately %5 %,

-ola-

L Wl .
@naslumuau

a 1036054



T INOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SIRYICES 3 KOUIPMINT CALIBRATION AND TESTING SERVICES

T PATTANARARN RO

01

Cert. No.: 22TM332

Certificate of Calibration Rags 1 4
Equipment : Water Bath
Manufacturer : Memmert
Madel © WHE 14
Serial No. L416.0614
ID No. : UAE MIC.020/2561
Submitted by : United Analyst and Engineering Consuitant Co. Lid

3 Soi Udomsuik 41, Sukhumvit Road,
Banpchak, Pheakhanong,
Bangkok 10260

Location : Microbiology Labaratory
Received Ordar : 17 February 2022
Calibration Date © 17 February 2022
Ambiant Temparature : (#6210} C

Relative Humidity : (50£30) %
Calibrated by : Suwil Iimjai
Approved by : lm

Approved Signalory
{ 4 Pornthippa Tamayakul
[.-'r) Males Butkruea

72 February 2022

are lor u confidence probability of approximately 95%

@naslumuau
A DO3B0S6
Eguipment | Water Baih Cert, No.: 22TM33Z
Condition As-Recelved ;  Usaa ltem Page.; dof 3
Reference : 2202-044400C-5
Result of Calibration == ( * ) Without Adjustment
Function of UUC* Temperature Source
Calibration uuct uuce Average® Standard Reading ( 'C |
paoint Setting Reading Position
(el (') ("c) 1 2 3 4 5 ref)
445 44.5 445 A4 546 44517 a4 513 44,537 44,578
50.0 50.0 500 50.088 50.051 50.035 50,081 50,02
Calibration Coverage
Uniformi Stablll Uneertain
point : ¥ ¥ Factor
(D] {c) (e [£°C}) ®
44.5 o0 0.043 015 2
50.0 o1 0.042 015 2

Average® : Tha avarage of 30 valuas in each position,

Uniformity : The af Bt any sensors and the measurad temperature
at the rafarence location which are observed at the same time or al as diose an cbservation tima a5 possible
] the: pattern or o y within the chamber under eleady-atale condibans
Stability : One-half of tha greatast i al af any ane probe,

UuE* : Unit Under Cakzwalion

Note : The reparted uncartainty of measuremeant was incuded stabilily and excluded unifarmity.

The reported uncertainty of measuremant was basad on & standard uncertainty multiphed by a
coverage factor k, providing a level of confidence of approximataly 85 %

=ollo:

wnasla MQN

a 1036052

Equipmant : Water Bath Cerl. No.: 22TM332
Condition As-Recelved 1  Used ltam Page.;: 2 of 3
Rafarence : 2202444 0C-5
Procedura Used -

Calibratien were conducted using in-house = CP-OT4 ing to direct

maasuremant method with Data Acquisiion which cennecled with Industrial Platinum Resistance
Thermameter | IPRT ),
The tempersture scale used was based on [TS-00,
Condition of this result of callbration
1. Refarance standard insinument:-
Instrument Mode| Serial No. Cert. No. Dua Dats
1] Data Asquisdion 349704 MYAA0ETEAT 21LM10 20 Jul 2022
2 This cedlificate is valid only to the ilem calibrated on date and place of calibration
3. This cerlification is traceabla to the Internatonal System of Unit,

Result of Calibration :- 1 *) Without Adjustmant

Function of UUC* : Temperature Source
Enviranmantal AC Voltage Supply
{'C) {%R.H. ) [ Molt §
of Calibrati n B5 220
Finishad of 22 56 230
Ret. Std.
Position :
S D No.:
1 TORC143
2 TORC144
4 3 TORC145
4 TORC148
Siraf.) TORC147
Front
@nas luauax

@ 1088053

o
- n?i

MNational Food Institute, Ministry of Industry, Thai

Calibration Certificate

Certificate No.: 2200705-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangehack, Prakhanong, Banghok 10260

Page 1of 3
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDO
Model: MSE035/0L
Serial No.: BOD7010311
1D No.: UAE.MIC.008/ 2553
Order No.: 2200705
Operation No.: 2200705-001
Date of Receipt: 24 November 2021
Date of Calibration: 24 November 2021
Calibrated by MrJumpan Fimsr Approved by
Sclantist { Mr.Pharaphat Tuanjit |}
Manager, Bivision of Calibration Labaratory

Date of Tssus: 30 November 2021 the Team

are for a af e

This Cartficatn & bsued in scoordance with the conditians of accradtaticn granted by te Thai Labaratory Acoredfartion Scheme
wiich hass assessed the messurement capabiity of the labaratory and Its traceablity to recognized national standards and to tha

units of measurement resliced gl the coresponding rational stendards labarstory. This centificate may not b other
thar i full except with the prior written approval of the Naticral Food Insthute,

F-C5-009 Revision: 00 Date: 14-12-61 :




METTIELTIS 17020 -
CALIBEATHIH P81

d Institute, Ministry of industry, Thalland \/

MNational Foo

2008 =¢ 2

Calibration Report

Certificate No.: 3200705-001-01

Equipment: Bectroric Balance Mamufacturer;  METTLER TOREDD
Model: SIS0 Resolution: 0001 g
‘Serial No.: SH7010311 D Nou LAE, MIC 0082553

Capadty: 62057

Date of Calibration: 3¢ Sovemsar 2001 Page2af3
Environmaent Condition: Anbort Tempershre: 241 2 06 T Relathodumidte 48 & L5 W

Place of C: UNITIED ANALYST CORSULTANT COLATD,
Condition of Equipment: Good Condtion

Condition of This Results of Calibration:

1. Calbistion Mathed; NI Metpod W-MADN]  JerHeuss Mosnod nased on LIS Lab 14 1 2018

2. Refurancn Sandands:
Befersnce Standard  Model Serial He, Calibrated By  Cartificate Na, Due Date

Srantard Weight Cmes 12 1-EB0mg BICHEST s M21010975. 12 Tanuery 2022
Beandord Weight Deess £2 1500 EXaIELE s M21010085 13 January 2022
Instrument Model Serial Mo, Calibrated By  Cerificate No,  Due Date

Tharmo-Hygro Meter POKPE 403 WFLETH D3/17 Quakty Reborn QRIL099 15 Februzry 2022

2, Tho certfication in wcsskh 1 51 UKIT
A

5. scourie rd plac
Lalibration Results;
1. Repeatability of Reading:
Marminal ¥ae g1 Reading Lot
0 000052
60 000063
2. Off-Center Error:

LE T M0 g wasplaced and moved t wsrious postion o pan.
The bt reachieg Ootained & ghven i the tabie

o @
|
1 2 3 4 t ] L) (Maskien Bilfseie]
¢ g ¥l @ L g olt g kle 9 )it ] (gl

G mnmﬁyqu

F-CS-052 Revisiner: 10 Dabes 14-12-61

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND- | APAN)
COMPRAT IEVICES J: EQUIPMENT CALIERATION AND TESTING SERVICH
1144 PATTANAKARS ROA I SLANLLUANC, 51 A
TEL 0.27 FAX. 0

WaT-TiTT
CALTIATION 3381

Cert. No.: 22TMBS

Certificate of Calibration Page.: 1 of 3
Equipment : Autpetaye
Manufacturer : ALP
Madel : CL-40L
Serial No. © 802664
1D No, : UAEMIC.014/2550

Sul

itted by - Unitad Analyst and Enginaering Consuitant Co.,Ltd
3 Sol Udomsuk 41, Sukhumvll Road,
Bangehak, Phrakhanang,

Bangkok 10260
Location : Alr Analysia Unit
Recelved Order : 17 February 2022
Calibration Date - 17 Festriary 2022
Ambient Temperats (26210)'C
Relative Humidity : (60230 )%
Calibrated by : Funcnit Promprat

Approvad by : %

Approved Signatory
{ _/" Pomthippa Tamayakul
(¥ ) Males Bulkruas
() Suwil Imjai
Issue Date | 22 February 2022

‘The Uncertaliies are for

@nas lumuau

A NNTENGT

ol
: n?i

Calibration Report

Cartificate No.: 2200705-001-01

Equipment: Bectronic Baason Mamufacturer;  HETTLER TOLEDK)
Model: BSITEOL Resslation: 0000 g
Serial No.: BUOT0511 D No.t LAE.MICOOS/Z55)
Capacitpn. 6200
Date of Calibration: 24 hovember 2021 Page 3013

Calibration Results:  (Continued)
Cafibration Range:  0-600 o
Calibration Adjustment: Intermal Caliration

3. Departure from Nominal Value:
Kaminal Vale frandand Vakas Average Reading Cafrection Uncartaimy Cirvarags Faztor

ig 1 L] [ 9 ) L g ) (@ g )
Urinad 00030 S 0,000 0.00088 200
ni 01000 0055 0001 C.000ER 200
05 05000 0500 090 00058 2.00
1 15000 1008 050 00088 208
] 5000 5000 .00 L0 200
10 100020 10000 .00 2000 L0
20 20,0000 20008 o000 0.00083 20
0 499998 0003 4003 0.00089 20
kL 9.9 mony 000 oo 10
200 _ loogow 100.000 o003 [T 2
150 1495959 50000 0005 0.00%41 200
200 2000001 199995 oo 000053 200
300 3000001 300009 0,000 000067 200
30 400000 500001 0,01 noog1 200
500 A5 ritry 500001 0001 0201, 200
00 395.9799 500500 0.000 00013 200

tasad on by factor & , praveding &
bavel of confidence of apprasimist=l $5 %.

i e mn&mm]u

F4O54012 Revision: DD Date: 141261

Equipment : Autoclave Cort. No.1 22ThES
Condition As-Received :  Used Hom Page.: 2ol 3
Reference : 2202-04440C-1
Procedure Used :-

Calibrstion were conducted using In-house CP-OT03 ding o direct
measuremant mathod with Data isition which with Tt Typa T

The lemperalure scale used was based on [TS-80,
Condition of this rasult of calibration
1. Reference standard instrument:-

Instrument Serlal No. Cert. No. Due Date
1| Data Acquisition MY44035217 29LM3G 23 Dec 2002

2. This cerlificaie is valid oniy to the ikem cafibratad on date and placa of calibration.

3. This certification s fraceable to the International Syetem of Unit

4. This resufl of calibration covers far the ilization of goods and matarial which
could be infocted witn crganisms catagorized ae Hazerd Group 1, 2 and 3**

{*" = Catag of te hazard and categories of contamment, second edifion, 1580 §
Il does nol cover aulockives for use with materal infect with organisms in Hezard Group 4, for which
complate i and of infected i i to be essanial

This resull of caleation does not apply to sterlizers or disinfectors used for medscal, dental, pharmaceuticsl
or vaterinary purposas which are girectry concerned with patient case, or those used lor fabrics subjeclad tn
slerilizalion which are required to be dry al the end of cycla

Result of Calibration == | * ) Without Adjustment
Function of LUC* ; Temperature Sourcs
T Environmental
a. e 1°C) | {%RH. } ( Vot }
|Baginning of Calibration e 68 el
Finished of Calibration 27 B5 226
3 Ref. Std.
Positi ] ipth
sition Description BN
t = |Cantar of chamber 22-10TC-01
2= |Temperaluss sensor 22-10TC-02
3= |Exhaust porl 22-107TC-03
@nas luAuau

a 1NYRART
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Equipment Autociawe Cerl. No.: 22T8ED
Condition As-Received : Used ltem Page.: 3of 3
Reference : 22020444001

Result of Calibration ;- | * | Without Adjustmant
Operating parameter Sat : Temperature = 122 C
& period = a0 minute

uuce uuc* Averaga® Pressure Covarage
Setting | Readiig | Position | Standard Reading | S22t | Reading |“metaio [ o ior
(¢l ') [ (£%C) | (MPa) | (£'C) %

i Tzzara
122 122 2 122421 0z | oiz 12 2

3 122252

Avergge” ! The aversge of 30 values n each posifion

Stability : One-hall of the groatest i of &t any one probe.
uue* : Umit Under Calibration

Nole @ The reported uncertainty of measuremant was included stability and excluded unifosmity

The reported uncertginly of measurement was based on 8 standard uncertainty multiplied by a
coverage factor &, providing a leved of confidenca of epproximatety 85 %

-ofle-
Mk,
anaslumuan
a 1NARNRN

Equipment : Autoclave Cert. No.: 22TMBEE1
Condition As-Received : Usad ltem Page.: 2of 3
Rafarence | Z205-07E40C-2
Procedure Used :-

Calibration were using in-nouse o CP-OTO3 ing fo direct
measurement method with Data Acquisition which ted with Th Type T

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

In; ment Model Sarial No. Cert, No, Dus Date

1} Data Acquisition 349T0A MY 44080450 220M46 28 Mar 2023
2. This certificate is valid only to the item calibrated on date and place of calibration,
3, This I Is 1o the Systemn of Unit.
4, This result of hon covers for tha ilization of goods and material which
could be infected with organisms calegorized as Hazard Group 1, 2 and 3%
{*=C of pathog ding to hazard and ies of i second edidion, 1960 }
It does not cover avloclaves for use with materfal infect with organisms in Hazard Group 4, for which
compiate i and of infected 3 i to ba essantial

Thia rasult of callbration does nol apply lo sterlizers or disinfectors used for medical, dental, pharmeceutical
or vatarinary purposes which are direciry concerned with patient care, or those used for fabrics subjectad 1o
sterilization which are required to be dry at the end of cycle.

Result of Calibration :- {°) Wihout Adjusimenl
Function of UUC* : Temperature Source
{Valt)
220
221
& Ref. Std.
Position Dascription ID Mo.:
1= |Center of chamber 22-94TC-01
2= |Temperature sensor 22-14TC-02
3= |Exhaust port 22-14TC-03

lanmswmum .

Cert. No.: 22TMBEE1

Page.: 1of 3
Certificate of Calibration
Equipmant : Autoclave
Manufacturer ; ALP
Model : Cl-40L
Serial No. : BOBTES
iD No. : UAE. MIC 026/2563
Submitted by : United Analyst and Engineering Consultant Co. Ltd,

2 5ol Udomsuk 41, Sukhurmvit Road,
Bangchak, Pnrakhanong,

Bangkok 10260
Location ; Microbiology Lebaratory (301)
Received Ordar - 27 May 2022
Calibration Dato : 27 May 2022
Ambient Temperatura : (26210)C
Relative Humidity ; (50230} %
Calibrated by : Prescha Hiahib

Approved by : ML =

Approved Signatory

</) Pemitippa Tameyakul
{7 ) Malee Bulkruea
() Suwit imjal

Issue Date : 2 June 2022

3 Cert. No.: Z2TMEST
Condition As-Recelved : Used ltam Page.: 3o0f 3

Reference - 2205-07640C-2
Result of Calibration :- - [ * } Withouw! Adjustment
parating Set: = 150 C
period = 15 minibe
uuc* uue* Average* Pressure Coverage
Satting | Reading | Position | Standard Reading | S0 | Raading | V""" | Factar
(C) (=Y} (°C) (#fC)| (MPa) | (£°C) L
1 115.553
115.0 150 2 115.582 04 0.08 0.82 2
3 115.325
o] g Set : = 121
ilization period= 3 minuie
uucT uuct Average" | Pressure Coverage
Setting | Reading | Position | Standard Reading | S0 | Reading U Y | poctor
["C) b (°c) {£°C)| {MPa) | f(x°C) k
1 121.484
1210 121.0 2 121.581 021 1.1 075 2
a 121.311

Average® : The average of 30 values in sach posdtion.

Stability : One-half of the greatest i diffi of at any one probe;
uuc* : Unit Under Calibration

Note © The reported uncartsinty of measurement was Included stabillty and excluded unifermity .

The reported uncertainty of measuremenl was based on a standard uncertainty multiplied by a
coverage fector k, providing a level of confidence of approemalely 85 %.

-allo-

tenanslumua .



List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Water
1 |pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH1607 19 Nov 21 18 Nov 22 -
HA1F0002 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 21TM250 19 Nov 21 18 Nov 22 -
HE1D0010 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 21CH1621 23 Nov 21 22 Nov 22 -
HC0J0014 (Thailand-Japan)




TE
CORPORATE SERVICES

NOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN)
QUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18 SUANLUANG, S/

UANLUANG BANGKOK 10250
NSC-TISITIS17025

L 0-2717-3000-27 FAX. 0-2719-9484 CAUIBRATION 1008

Cert.No.: 21CH1807
Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date ©
Calibration Date :
Reference ;

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

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

Issue Date :

Approval of the head of Corporate Services

f@\

Calibration Results
Function : pH Measurement

eproduced other than o full. ¢

pH Meter

Horiba

LAQUA-PH210

HA1F0002
UAE.EFM.200/2564(EFM.pH.08/64)
Used Item

18 November 2021

19 November 2021
2111-0738WSC-1

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

Bangchak, Phrakhanong, Bangkok 10260

(25 + 25) °C

(50 = 15) %

In - house method :

- CP-CHS5 by direct measurement with standard
veltage calibrator and direct measurement with
certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Wady

Approved Signatory

25 November 2021

: l:‘t“i'mﬂ‘ﬁ‘l:im'uelu

Cert.No.: 21CH1607
Page.: 3of3

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 Solution Reading Reading |pH measurement| factor
(mV) (%) k
pH Electrode 4.008 4.01 172 0.0071 2.00
S/N.: 991E0471 6.982 6.98 -4 0011 2.00
6.982 6.98 -4 0.011 2.00
10.015 10.01 -181 0.011 2.05

Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe.

- Model : 9652

- Serial No. 981E0471

Dimension of probe;

- Length 103 mm.

- Diameter : 16 mm

- Immersion Depth 90 mm.

[o! uuc* Error Uncertainty of | Coverage

Point Temperature Reading measurement factor
(°c) (cy (°c) °c) (t°C) k
25.0 25,002 250 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 200

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty mu'tiplied by a coverage

factor k, providing a level of confidence of approximately 85 %

-o0o-

f@\

Cert.No.: 21CH1607

Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument @ -
Instrument Serial No. ID No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054  110RC044 2111201 26 Oct 2022
This certification is traceable Io the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Cerlified Reference Maleriais The measurement results are traceable to S| through CPA chem Ltd

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer
pH 4.008 CPA chem
pH 6.982 CPA chem
pH 10.015 CPA chem

Lot No. Exp. date
761016 02 Aug 2023
761017 02 Aug 2022
761018 02 Aug 2022

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

Calibration Results
Function : mV Measurement

Performing standard curve by Fluke at pH (4,7)(7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Gallbrat Input (+mV ) K
pH mv mv oH
pH Meter 4.00 177.48 177.4 401 0.058 2.00
S/N. HATFG002 7.00 0.00 -0.2 7.02 0.058 2.00
7.00 0.00 0.2 702 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

534/4 PATTANAKARN ROAD SOI 18,

tanms‘laimmq::

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

St

ANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9384

Cert.No.: 21TW250
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

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

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by

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

Issue Date :

DO Meter

Horiba

LAQUA-DO210

HE1D0010
UAE.EFM.208/2564(EFM.D0.10/64)
18 November 2021

19 November 2021
2111-0736WSC-11

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

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CH9

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Wil -

Approved Signatory

25 November 2021

tanms‘laimuqu



Cert.No.: 21TW250
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K1B0023
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mgiL) (mgiL)
8.16 8.15 0.0055

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

-000-
[
enansluAtuau

Equipment : DO Meter with Sensor Cert. No.: 21LM21
Condition As-Received :  Used llem Page.: 2 of 2
Reference : 2111-0736WSC-12
Procedure Used :-

Calibration were using in-house p CP-OT01 according to comparison with

Industrial Platinum Resistance Thermometer ( IPRT ) intc Temperature Bath.
The temperature scale used was based on ITS-90.

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert. No. Due Date
1) Digital Thermometer 1523 2188080 2111273 22 Nov 2022

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

Result of Calibration :- (") Without Adjustment

Function : Temperalure measurement

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

Calibrati ! uuer Error Uncertainty Coverage

Point Depth Temperature I Factor
(C) (mm ) (c) (C) (+°C) k
25.0 60 25.006 0.094 0.16 2.00
30.0 60 29.996 0.004 0.16 2.00
350 €0 35.007 0.093 0.16 2.00

UUC* : Unit Under Calibration

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

-o0o-

tenms‘l:inwu

CORPORATE SERVICH

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

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

NSC.TISLTIS17025

TEL 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008

Cert. No.: 21LM21
Page.: 10of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model ;

Serial No. :

ID No. :

Submitted by :

Location :

Received Order :
Calibrated Date :

Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by !

() Pornthippa Tameyakul

(/) Suwit Imjai

Issue Date :

The Uncertainties are for a

DO Meter with Sensor

Horiba

LAQUA-DO210

HE1DCO10
UAE.EFM.208/2564(EFM.DO.10/64)

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

Bangchak, Phrakhancng,

Bangkok 10260

TPA On Site Calibration Laboratory

18 November 2021
26 November 2021
(26:10)°C
(50£30)%
(220+22)V

Malee Butkruea

4.

Approved Signatory

2 December 2021

probability of approximately 95%

This certific

Approvai of the

1 Corporate Se

EQUIPMENT CALIBRATION AND TE
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG. SUANLUANG BANGKOK 10250

y not be reproduced other than in full, except with the prior writter

Fquipment. Calibration and Test

“lonanslumunu

G SERVICES

NSC-TISITIS1025

TEL. 02717300027 FAX.0.2719.9484 CALIBRATION 0003

Cert.No.: 21CH1621
Page.: 10f 3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

1D No.:

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/) Malee Butkruea
() Saithip Meangmai

( )Warakorn Lerngagtrakul

Issue Date :

‘The Uncertaintics are for a confidence probability of approximately 95%
This centificate may not be reproduced other than i full, except wih he prior written

Approval of the head of Corporate Serv

Conductivity Meter

Horiba

LAQUA-EC210

HCO0J0014

UAE EFM.205/2564(EFM.SCT.10/64)

Used ltem

18 November 2021

23 November 2021

2111-0736WSC-6

United Analyst and Engineering Consultant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Read, Bangchak,

Phrakhanong, Bangkok 10280

(25 + 25) C

(50 ¢

In -house method

- CP-CH8 by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer
Walalak Sirithean

gty -

Approved Signatory

25 November 2021

Fequipment. Calibration and Testing S

= l’ﬁnms‘laimuqu




Cert.No.: 21CH1621 Cert.No.: 21CH1621

Page.: 30f 3
Page.: 2 of 3
a9e ° Calibration Results
Condition of this result of calibration Function - T
1. Reference Standard Instrument :- (*) Without adjustment
instrument, SerialNo. . IDNo.  (CoriificaleNo., ~ Duedsts This equipment was connected with Temperature Probe;
1) Thermometer 9549224 130RC003 211451 15 Apr 2022 _ Model - 9383
2} Ref. Std Thermometer 4982054  110RCO44 2111201 26 Oct 2022 - Serial No. —9BoMo0BT

This certification is traceable to the International System of Unit maintained at:- Dimension of probe;

- Traceable to National Institute of Metrology (Thailand), NIMT ~ Length : 13 mm.
2. Certified Reference Materials - - Diameter : 10 mm

- Conductivity calibration solution, CPA chem Ltd.. The measurement results are traceable to S| - Immerson Depth : 90 mm

through CPA chem LId., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Conductivity Solution Manufacturer Lot No. Exp. date Calibration TStandard RUUdCl: . :ncenalnty :f C::vmage
1413.0 uS/em CPA Chem 761021 02 Aug 2022 Point empsrature; eading rror “‘:‘_’f’"e" potor
12.8806 mSicm CPA Chem 754037 28 June 2022 ey () () (c) (£c) K

- Control Conductivity calibration solution temperature by Water bath (25+0.1) ' 25.0 24.999 24.9 -0.099 0.13 2.00
3. This certificate is valid only to the item calibraled on date and place of calibration. 30.0 29.999 209 -0.099 0.13 2.00

" N 35.0 34.998 34.9 0.098 0.13 2.00
Calibration results
Function : Conductivity Measurement . % 1« ULIC* = Unit Under Callbeath
(*) After Adjustment at 14130 pSicm Remark : - = Unit Under Callbration

C ivity Serial No.: 9B0H0061 ~

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 %
Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor -000-
(%) k
1413.0 pSicm 1312 pSicm 1412 uSicm 9.2 usiem 2.00
12.8806 mS/cm 11.67 mSfcm 12.79 mSfcm 0.086 mS/cm 2.00

Remark - UUC™ = Unit Under Calibration

wonansluritiny wonansludibnu



List of Instruments Certification for Air & Noise Quality Analysis

No.|Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of [Due date of| Remark
No. Calibration | Calibration
Stack
1 [Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-v Envi Equipment Service Co., Ltd. E21-0817 24 Aug 21 23 Aug 22 -
Methanethiol USA. 0803018
Dimethyl Sulfide
Chloride
2 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-v Envi Equipment Service Co., Ltd. E21-0813 19 Aug 21 18 Aug 22 -
Methanethiol USA. 0807047
Dimethyl Sulfide
Chloride
3 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 640549 31 Aug 21 30 Aug 22 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617
Carbon Monoxide
4 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 640630 30 Sep 21 29 Sep 22 -
Oxide of Nitrogen as Nitrogen Dioxide 61658806

Carbon Monoxide




EES

Envi Equipment Service Co., Lid.
111254 Moo 3, Tambon Banyg Rek Phatthana, Amphor Bang Bun Thong, Noathabari 11110
Tel, 098 362 9157, (49 478 TERS
Eemull: snlesiienvi-ois, com

Cortificate No. : E21-0817

Puge - | al6
CERTIFICATE OF CALIBRATION
Customer United Anakyst anad Engineering Consuliant Co, Lid,
A #1 Soi Uddomsuk 41, R, Bangebak, Phrak  Bangkok
2ot
Deseription uf Equipment Conaole meter
Manulacturer Apex [nstrament
Madel Number XC-5TY
Serial Namber oR03018
1D/ Contral Ma, -
Environment Conditins Temperiture {34 2 3y°C
Humidity 50+ 15)% RH
Cal. Date 24ip2021
Issue Date 24782021
Calibration Method sr C: Procedure Used

15 EPA Method (Linied Sie Esvircnumatsal Pt Aeney)

Uhis cemificne is mcoshie o natonal sindand, which sl the onits ol dsesvmsnent acoondiog o e Inlgmational Syt of Uni 251

Besult of Calliwstion

ek i . k6
Service: Compuiy inited

e s ol v it pr Technbenl Mamger, Loy Ly

These neporiest surertainies of meesurememt s gkl By 6 coverge Do of k=2, praviding u 155 conlldsio: level

Calibrated by

5 r, Sanyn Sangnil

Appeoved by

(Mr. Mann Fuekhud)
Tochnical Manger

enanslumuny

Certificate Mo

: E21-0817

Page : 2off

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-1.5-B-Z No.547425

S-POINT METRIC UNIT

Cnlibratitin Conditibas

oute | mime | 2902 | US| 1oy Temp | ¥ %
CliihrntlmN‘ S Bea a0 mm Hg
:3:;'::"" oton | mmHg | | 1346
Calilsention 0,999 )
Meter Ganma Conxle Lenk Cheek | PASS
Calibiul
Run Time Metering Console C: Meter
g:;'ﬁ': Volume | Vidame s::’; (.:::: Volume | Yalume 2::'; 2:2;'
Elupsed nH Ini Final Initinl Final Imitial Finul Initinl Fimal
T T T I I I T I T (L)
| min  |momEO| o | o < v | o | o | % o |
1240 130 SRLONM | 82,1500 2 26 2EIO6S0 | 3540750 .1 b
1205 1A | 3HLISM) | SHI2 0 26 2840756 | 25540160 h I
K73 il | 3422970 | SM2A3TH - It 556074 | 2570184 0 0
Wl | 3HL4ITO | SHZSTI0 27 ) ISTUIRY | 25MA216 | 26 e
A0 | SHLEEM) |-SHZAGI0 7 AT 1 26 1
WD | SELEAM) | SH31430 27 I
TO0 | SH.LSR0 | <3380 27 1641974 | 20,60684 5
DEEETIE 3 | a0 | 200mTd | 28 2
G0 | SEETIM | S 0T 24 20 1698012 | 3720133 25 s
BILD FHAIB) | SHAZH pL A 2726132

wnanslumuny

Centifieate No. @ EX{-0817

tuge =3 0f6
eter Con o
Camsobe Model 1130 "
Nt XC-5T2:¥ Dute | Time 24i82021 AM | | sulTemp | u3 K =
Consaole Serial | alibration -
o ORIM0TR Heference No, _ - | | st press 6l | mun Hg
DH: M Model s Baromeiric 7 ) D386
i SKSER | | A 60 | mmHg | | EH
DGM Serinl Calibration
Pasber 0T | | Meter Gamena | A7 | Console Leak Chick | PASS |
ot
Resalin
Standardieed Data Dry Gas Meter
Calibration Factor Flawrnte
Dry Gas Meter | € Meter | Valwe | Varistion | St & Core | 0212 muw'min | Variation
(Vagsti) | Qe | (Vi) | (Ol | ) | (5Y) | (Qistrom) [AHg) (AHg)
m' | m'min m' ' fmin | mmin mm Fi0
! an [NEE e (R4 0018 LRTIR] 40413 1849
| oA LA EL ham 1,800 LTS 49,420
G [REL] (T 1504 14 6095
138 ALih L9990 LU ihing Mooty
0,174 (UL h992 Lo ALy 4202
a1 iy IR 0,802 WaTT
o7 420 982 0,008 B8 d6. 160
o1 | 0017 0426 | 09T 0,013 (LTS andle
AITR | 030 0031 nav3 -4,017 AAESD i ASE
0278 | o030 | 0030 | 0971 0,019 Ak A
9% | ¥ Avernge 47,563

Mude:  Far Calibratien Factor ¥, the ratio of the reading of the catibration meter 1o the dey gas meter, accoptable
tleranece of individun] values from the svernge is <002,
Far £Hy, orifice pressure differentinl that equutes to 0,75 ofm (00217 m'imin) o standend
pressure, neceptahle tolernee of mdividunl value from the svesage i +0.2 nches (3 Lmm)

lﬂﬂﬁ'l‘ill!jﬂ’JUQN

Certificats No. : E21-0817

Page : doff
Calibrution Crnditinns
simnar. || T
| Date | Time | M| um s Temp | x
Console Serial Callbratian ) it
| Mumber R Nu. St Press o He
THEM Model : Burameirie
peisi Ko SK2SEX sy o100 | mmbg | | 0,386
TGM Serind | | Calibration ”
Number risalsad | | Meter Ganimau 0 Console Leak Cheek | PASS
a8 Caliratinn Refenee Nt Ser210017
Meter Gamma vs Flowrnte
1.02ni
1om
& -
o L
||
1 i ¥
fi: T g = Wi Aflow ¥
£ Ll M Allow ¥
=
(R
aan
o860 I | [N S | N——] D—  —
BOON 0003 QU0 WIS DA 00X n00e RS
it Standuntioed & Corected (minin
[e——— i Cimnln Woilel

lﬂﬂﬂ'l‘ill!jﬂ’JUﬂN




Certificate No. = EZI-0817

Page : Sofb
Meter Chinvaly [ —— Caliteaifn Conditio
Camsale Madel s ] 11:30 )
brvieen KC-5T2-¥ Dute | Time | 2482021 AM | | sidTemp. 193 K
Consale Serial Calilsration
* Talh
Number | USOIIS Ne, | | St Press ol Ml
DG Model Harometric |
aber SK2SEX | | Pressare _'.’ﬁl.ﬂﬂ -min Hg ! © |.n.m
DGM Serinl || Catitseation
| Number | i Muter Gamma i Cossole Leak Cheek | PASS
3442001 Caldewtion Retizrence No: Ser2 0817
Meter Pressure vs Flowrate
0.040
0.030
“
g 0.02%
1
7 | .
# | I
EE 0013 | =TS
£5 | .
= ot
4 o1 | <Rl
0008 |
om — e
[Xel 204104 40.000 640,004 BOO0D 110,004
DM Orifico AH {mm H20)
Carrcle Serial [T

Envi Equipment Service Co., Lid.
110/234 Moar 3, Tumbon Bung Rak Phatihana, Amphar Bang Bun Thang, Nonthaburi 11110
Tel. 098 362 D132, 089 474 7885
Eemnuil: salesienvi-ees com
Certificate Mo, @ E21-0813
Page < 106

CERTIFICATE OF CALIBRATION

Customer United Analyst and Engineering Consultant Co., Lid

Address 81 Sai Udomsuk 41, Sukhumyil Read, Bangctuk, Phrukhanong, Bangkek

10260

Deseription of Equipment Console meter

Manufacturer Apex Instrument

Madel Number XC-572-¢

Sexial Number ROT047

1. Control Na,

Emvirunment Conditions Temperatund (252 2)"C
Humidity 50+ 15) % RH

Cal, Dute t 19082021

Issue Date : 194082021

Calibratinn Methil or Calibration Procedure Useed

1A Mthod (| meed Sene Eovimnmensl Frolecoon Ageney s

This, setifica starwdanl, whis the st mssanbing i ihe L (1%}

Mesuli of Calibration

Thaiss cotiffpestes ey et e repeosduuced other i in Tl exseps with prioe Writles sppmoval of the Techmicnl Maomger, Fm Gauipmen
Servior Company Limitod

T wepah itk spandail by o ooverage facwor of k=2, prviding a 99% coofidence leved, (fl‘

Calibrated by~ Mr. Sainva Sangril Approved by

(M, Mana Fuskbud |
Technicnl Manger

enanslumauay

Certificate Mo, @ EXI-0817
Page - fof6

THERMOCOUPLES SYSTEM CALIBRATION

Date. | Time ez | 013 M

NC-5T2-V

Camsole Seriul Number  oanaans s tinn Reference Nu.
M Model Number | SKISEX Reference Thermpmeder MGICON
DGM Serial Number M2 TS0 Serial Number [ERTEEATIEY

Meter Hox Model Number JENCO 765 KF
Meter Hox Serinl Number

Console Thermocouple Simulafor

Channel and Mieter Bos Channel Tem peruture Reading { *C )
test pulat IR | SR | 140 | 2600 : 3T | 4820 | 3930 | §160 | 10380
Stack EY R a3 | L0 | 26040 | 3710 | 4850 | S640 | K170 [ (030 |
Aux ata | w30 | 3500 |
Probe 40 | s | s
Filter 30 | 30 | 14t |
Oven
Exit -y | 2am | 3 | |
Talerunce Ranpe
Stnek = 130%  Absolute Meter LA
Probe + 30°C Exit & 20T
Filter L 30°C

wnanslumuny

METHOD 5 CONSOLE CALIBRATION
RENCE WET GAS M W-NK-1.5-B-7 No.547425
S-POINT METRIC UNIT

S BT

USING RE

| Number | 1 ™ |_" 3 .
Console Serial | |

| Number UBO704T | Heference No. 1 | Sud Press | T60 mm He |
DM Maodel Baromeirie | |

| Number SKISEX | | Pressure F6LOD | mm Hg i 386 |
VM Sorial | Culibration | |
Numlser | oonoasss Meter Gammn 090 | PASS

Mlete

v Consale
Ouilet

::;n: Volame | Votame | Sl ':'-""l: Volume | Valime l::':::l' 2::";

Elapsed DH Initfal Fiual | Initial | Fi | twitial | Fimsl | mitial | Fiesl

_\Up__llj._ [ Varl (] (¥ wi) (L] (Rl
min | men O j

!
e ]
|

| sa0 i 50750

| was a1y 15 43550

wenaslununy



EES

Cenificse Mo, @ E2I-0813
Page = Sofb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET AETER W-NK-2.5-B-Z No.347415

FPOINT METRIC UNIT
Calihration
ot
Stundurdized Data Dry Gas Meter
Calil ion Fuctor Flowrate
s Meter | Cali Mter | Value | Variation | Sid & Corr | 02125 |
(Do) | (Vwias) | Qi) | (¥ {AY) (£He) :
m'imin m' m'imiin mm 0 | |
i | |
il |
P nole e |
noie (e wels | deen |
0019 01 nak
0,019 o | nowe 0.4 018
037 0036 | nge0 | A (=)
0017 nois | 09ss | <008 43
043 [ 4014 [
003 [ 141501 [
"3

MNoter  For Calibeation Fuctor ¥, the rtio of ihe rending of the calibration meter to the dry gos meter, aceepinble
tokernmce of individul values from the avernge is 20,02
For & Hy, orifice pressure difTersntial that equates wo 0,75 cfm (0,0212 m"/min ) siandaed tempeniture and
pressure, seceptible tolerance of individual valies Prom e average =402 Inelhes (5. Dmm) HO,

wnaslumuny

EES

Certificate Nox § 210813
Page - 3 of'f

Clibeygion Fas R Culibeuion Ieefetme N, e 10813
Meter Pressure vs Flowrate
LRI
0415
0H e
e
3
8 0418
-
E

Corrected {m?imin)

E a4 TG
= P
2
= 1 1]

o0l ot

0005

(eI

0000 20000 HL000 0000 A0 10001
DM Oriflee AH (s HE20)
THITINT Cmmnds Mol NU-ATIY

naslumunx

Cetiflcate Mo, = E21-0813
Page - 4afé

ulihemion Lo

LiKm

(R

D580

Meeter i Y

na

D560

0.950
| ]

Meter Gamma vs Flowrate

0,987

084

0953

Calihravon Kefires

o —BE pags

== Linniin Y
= Man Allow ¥
Min Allow ¥

[ERUTEEY 001 LS 0020 0.025 A3 01035

Flewrane Stambandized & Coerected fn!imin)

BT

Comwiile Midel NO-5T2V]

! Cansobe Seringl Num ber
DN Musdel Number

THERMOCOUPLES SYST

owe |

Calihrathim

wnanslumungy

Cenificule No. : F21:0813
Page - ol b

M CALIBRATION

191

Meference

DIGICTN

Cousile Thermocouphe Stmulutsr

Meter Box Channel 'I'.n.m.pculurt Reading | *C )

B3 L69105

Chunneland | e =
test polnt R 1490 | 26000 | 3700 | 4820 | 5930 [ K160 | 10380
Swek | -110 o0 Y00 | 4820 | 900 | 8170 | 10400
Prote 2.0 i |
Filler 240 1490 |
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Certificate No: cs40118
Date of issue :  04-Mar-2L

Cartificate Noi G018

Standard Refarences  (Table 1)

Inptunsent desciiphion. | 3 08 iyt standard Cortificate Ko Vendor Dua date.
Tnstrumant madel © o Testa 350 New ) )
Instrument sedal na, 1 BOASEGLY Oorygen [ D2 ) 2.501  Val 24341 Linde
Coygon { 632 ) 10,00 % ol 5318 L 18073
i 07,72
0.8 il HAEEH AT rygen { 02 ) 2100 % Vel HaE(18 Lk 160673
Ml b e Carbo monoasss { 00 3 0,23 poni 29615 L 15021
Probe description L 2 Carbon mngce { 00 ) 3014 pom patr Y Linde 16-RE-21
Proie muclel : Cerbun munges ( 003 1002 ppra 218 L e
Probe serial i s ifric Cide { 190 ) 10,04 g 4510 L fr v
Custames name ¢ Unifed Ayt e Engrenng Consdtank Co, Lid, Mitric Gida (.49 ) 1502 o A1) Lice s
; el g i il G il S ( MO ) 320.9 pam 2318 L 16021
Distamnes adreey oI 5o e it Sulphur Diosse { 07 ) 50.26 ppm o Linde 2nin
Sulghus it { 502 ) 1005 o 001 L 189021
Total pages of certificata 3 Pages Sulphur Cinede { 502 600.0 prr 20619 e 16U 71
Receiving no. T itrogen Blmecke { NG ) 10,20 ppm 292918 Lk 27-Aug2l
b, R A Neogen S 5 2008 o isid e | oaem
Paramotar of calibration : G Calbvalinn{Tleygen 7501, 1000,71,00 Sy, Carbon Monote 50,323,302, 1002 i, rogen Dine { HAZ ) 20KL4 pem L =
Piric Coide 10,04,150,2,320.% pprm, Sulphur Dimade 5028, 100.5 600, gaim, —
Hitrogim Dokt 1020, 80,37, 2016 poer) Temperatre 2 ¢ Homidky 465 e Pressure T 105 mber
S 9 A Calitration conditions
Ambient condition ¢ Aot the Messment were cared out the stabilzed Sbotary s Temperiitire | BT Aownes ¢ LW00mfmin  Gapresam | L0ILG mbar
Temperatue (2345 °C Results Bk [Tl 2)
ard Uncertain
ity $55 % 15 WiH Pacametar of Standard R Maviver i i
Calibration place . 177121 5ol Ngmmwongwan 47 Yaek 48, Toangsceghang, Las, Bangkak 10210 Vot e ]
2 {Hovel) 2501 248 2041 020
Calibration procedsire o, ¢ WICLIEC o (vl 10,00 a8 .08 04
02 {ivel) 2100 2147 047 00
T oo et e ot of stareg @5 the af messtrest €0 (ppm) 80.23 13 -14.23 238
et by covessge factor =3 WG for s ol clstbu e o 5%, 0 (jpary 014 27 544 1
Ths cviicate i st et :";EW"’ﬁ 1‘:"; “;5 -]1: ;
y P g
mrmmmmmWMﬁMHAﬂMMWwwmvdkmww. NG (g} 1502 150 2 50
Caltrali i N0 {po) 04 nz e 0
Ths cotvtion f—— i sooareAng o e 502 faam) 028 51 0 50
ftevatiomal System af thate 1) 502 fppm) 1005 101 as 50
£62 (pom) 500 606 60 "
Pyt or calxtin § e o2 fpge) 100 a1 110 15
g D2 {ppm) 2037 24 29 50
ij s NOZ {pom) 008 w92 A1L6 50
Mr. Bwarchai Kramdeng M. Nongluck Wongeetine
Calibeation Technician Tehnlcal Manager
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Results After Adjustmaent  (Tabia 3)
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Calibration Cerlificate &
Certificate No: ¢ g5
Date of issue :  27Apr21

Standard Mean of Uncertainty ;
Parameter of Standard Error Instrument deseription @ Fue gas Anshyzer
Valuas use 121 Instrument made| 1 Testo 350 New

Instrument serlal na, 1 BIESES0G
o 1 s folsts i 10 no. or contral na, T USEERM 1242562
02 (3] 10.00 LE i 1.4 2
00 (%ved) 7100 A7 047 080 Mammifactumor- 1 s
0 (ppm) 80.21 E 11 1] Prohie description io-
o (ppm) 3014 b 24 1 Probe inodel i =
0. (ppem) 1002 1004 2 3 Probe serisl & .
"g:nw’; :;{:':_ I;:l -]n'? ;_: Customer name t Unitid Anatet and Enginesnng Cormidtart G, L.
KO {apm ! 0.

: k. 10260
O {ppm) 09 2 53 i Customer address t Bl S Wdarmuk 41, Sudumit Roat, Bangrhak, Phiskbancng, Sang
=02 (ppm 5026 51 0.7 50
SO (ppm) 1005 101 0.5 50 Tatal pages of certificate § 3 Pages
S0 (o 0o 5 60 i ki i ¢ LR
2 (e} 10.20 nuz 100 15 Receivirg date. L anaEl
m Ew'ﬂi gj; ;’,'29 HJT :g Parameter of calibeation ¢ Gas Calbraban(Ceymen 2,501, 10.00,21,00 %ved, Cartan Meridods B0.23,301 4, 1002 pormy,
e : ¢ ' it Chite 10,04, 150,2,320.9 pom, Sulphur Dldde 50,20, 100:9,500.0 pom,

Nitragen Cinxide 10.20,00.37,200.8 pom)

Remark = L amelima = 1 Rael, , 1 pmolima = § ppen, Candition of UUE, : lsed
Ambient condition = Alof the Measurment ware carled cut the sabliped Sabotary
Ternpersture 233550
Hurmdty <552 15 HRH
Calibration place o 1/121 Sol Ngamwerdpan 47 Yaek 48, Toorgsonohong, Laks, Bangkek 10210

Callbration procedura no, @ WICL-I8-L

The cabtiation Eevtiale erpeneb crcsrTaNTY of stanca Gty of medsuen:
cvevage tactor k=2, st for ity o
: b tost codiion,
s Gt Cerbifate gy Ol Lt pEsiEbicsd DS 1130 i1 A0 ExTat i e porission o i sk Retwatory.
Gattiation cornictes witfout signature s Seaf Aot VR
oV callvation CoRGate pbaumes are iracednlty by ¢ ST, W aceping {0 fve

dnfermananal Systevn of Lvets (517
Date of calibration B 26-Apr21
Mr. Kwancha Khamdoung M, Nongluck Wongsettee
Calibration Technician Technical Manager
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Standand References  (Tabile 1)

Standard Cortificate N, Vendor Due date
Coeygen [ 02 ) 2501 % vel 2431018 Linge [CErE)
Cooygen (03 ) 100 % Vol 253119 Linge 18023
Coryan [ OF ) 21.00 % vl 2426018 Uncy tE -1
Carbon monmade { €0 } 83,23 pam 239615 Linee 15021
Carton rpsgsige { €0} 31,4 pom 2307/19 Lince 121
Carbon monosioe { C0 ) 1002 pom 2524/18 Linge 1721
Nire Covide { N0 ) 1004 pipm 2904/19 Lings ST TR
Nitra Chadde { 503 3 1502 pm 2309/1% Lincar 07-hi-21
it Ciide { NG 3 30,9 ppm 243318 Lince [T
Sulphur Biowice { 502 1 53,20 ppm 2910/18 Lingn EIE TR
Sulplir Diowide | 502 1005 pom 4942/20 Lingie w7
Sulphur Diowecke | 502 1 600,10 pom 239018 Link 160 21
Nitrogen Diece { NOZ } 10.20 peen 2215 Lirer #-hup-l
hitrogen Diose { NOZ | 80,37 pom 13715 Linen ESTET]
Nitrogen Diowick { NOZ § 200.8 pom 234719 Linge: 10-84-21
Maasured room conditions.
Tempertem W T Humdity c 465 SaH Fresass tMRS mbar
Cafibration conditions
Gons Terrperatire § 1t Aewre ;L0 mimin  Gaspesare o 10016 meer
(Table 2)
Farameter of Standard wanmal pE, Errar
Values uuc 1]
az (i) 508 248 At 0.20
Q2 (M) 10.00 TAT -0:13 oAl
Qi (v 20 212 a1z .80
<0 {poen) (TIN] a3 7 28
€0 {jppm) a4 307 5.6 5
0 {pprm) 1002 1020 # k1]
O (ppmi 1004 i T an
w0 (ppm) 1502 14 62 sl
O (pprmi) 108 I 188 1
502 {ppen} 536 [} 0.7 50
a2 (pprm} (LL] 12 11 50
507 {ppent 600.0 603 a0 "
W02 (ppm} 1030 1o (R 18
N2 (ppm) TR a4 Lo 50
NO2 (e W05 23 15 50
FMCL 9L RewE Prrdeld aurd Dabe 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD Wﬂﬂ'ﬁ‘hlﬂ'JUﬁN

T7TE1 Baa Nigmmunngwan &7 Yagk 40, Toongsonghong, Liks, Bengkot (0210 THAILAMD  Tul O-2T7#E28E  Fas O-377RES0E  aWndlarsach.coin
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Cafibration Results After Adjustment  (Table 3)

‘Standard Magn of Uncertainty
Paramater of Standard Error

Values: e 12}
a2 (vl 2501 246 DM (=]
a2 (Wi 10,00 987 o1 (0]
02 (%Wial 200 1 ni2 nen
€0 fpo) 8121 0 77 28
€0 fpam) 0L an? 586 1
€0 {ppm) 100z 12 w ]
N (e 14 [ 0% 50
O (ppr 1503 152 L8 50
O (i} Ja0.9 EiC] 19 10
502 {ppm) 5028 51 o 50
503 {perm) 1069 102 (&1 50
502 {pom) 600.0 603 30 "
N2 oo 100 1o nah L5
B2 (pprny 037 814 ¥ 50
NOZ {pprm) w08 20y i 50

Remnark 1 1 onad/mol = 1 ol , 1 pmolimel = 1 ppr

End of Report
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daduil wingsuany AT 3 Cadmium Digestion, Inductively Coupled Plasma Method
1 Arsenic Digesticn, Inductively Coupled Plasma Method 4 Chromium Digestion, Inductively Coupled Plasma Method
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1| Aldrin | Liguid-Liquid Extraction, Gas Chramatographic Methad'® |
2 | Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method!
2} Digestion, Inductively Caupled Plasma Method'*!
3 | Barium Digestion, Inductively Coupled Plasma Method™
4 | geBHC Liguid-Liguid Extraction, Gas Chromatographic Method™
5 | BeBHC Liquid-Liguid Extraction, Gas Chomatagraptic Method™
6 | &-8HC Liquid-Liquid Extraction, Gas Chromatographic Methad ™
T | yanc Liquid-Liquid Extraction, Gas Chramatographic Methad™
& | Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azids Modification Method™

9 | Cadmium

10 | Chemical Crygen Demand

11 | Chlordane

12 | Chromium
13 | Color

14 | Copper

15 | Cyanide

| 2) Flow injection Analysis Memad"!’j}mil

2) 5-0ay BOD Test, Membrane Electrads Method™

1) Digastion, Direct Alr-Acetylene Flame Msthad™

2 Digestion, Electrathenmal Atomic Absarpticn
Spectrometric Method™

3) Digestion, Inductively Couplad Plasma Method™

1} Clased Reflux, Titrimetric Method™

2) Closed Reflux, Colormetric Method!®!

3) Open Reflux, Tirimetsic Method™

Liuid-Liquid Extraction, Gas Chreomatagraphic Method!®!
1) Digestion, Direct Alr-Acetylene Flame Method™

21 Digestion, Electrothermal Atomic Absorpton
Spectrometric Mathod!™

3 Digestion, Inductively Coupled Plasma Methad'®
ADMI Welghted-Ordinate Spactrophotometric Method™
1) Digastion, Direct Alr-Acetylane Flama Method™

2] Digestion, Electrothermal Atomic Absorption
Spectrometric Mathod!™

3) Digestion, Inductively Coupled Plasma Methad!™

1) Gistillation, Cotormati Method™

16 0p-00T..
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16 |op-bor Liquid-Liguid Extraction, Gas Chiomatographic Method™
17 | 44-p0D Liquig-Liquid Extraction, Gas Chromatographic Method™
18 |a4-0DE Liguid-Liquid Extraction, Gas Chromatographic Method
1% | 44007 Liquid-Liquid Extraction, Gas Chramatographic Method™
20 | Dieldrin Liguid-Liquid Extraction, Gas Chromatoeraphic Mathod'™
21 | Endosulfan | Liguid-Liquid Extraction, Gas Chramatographic Methad™
22 | Endosulfan || Liguid-Liquid Extraction, Gas Chramatographic Methad!
23 | Endosulfan sulfate Licuich-Licuidt Extraction, Gas Chromatographic Methad'™
24 | Endrin Liguid-Liquid Extraction, Gas Chromatoamphic Method™
25 | Endrin aldehyds Liquid-Liguid Extraction, Gas Chromatographic Method™
26 | Formaldehyde Distillation, Colorimetric Method'™
27 | Free Chlorine 1) lodametric Method™

2) DPD Ferrous Titrimetric Method'™
28 | Heptachlor Liuid-Liquid Extraction, Gas Chramatographic Method'™
29 | Heptachior Epoxide Liuid-Liquid Extraction, Gas Chromatographic Method™
30 | Hexavalent Chromium 1) Colorimetric Method™®

2} Extraction, Direct Alr-Acetylens Flame Method!®
3t |Lead 1} Digestion, Direct Alr-Acetylani Flame Mathad!™

2] Digestion, Electrothermal Atomic Absorption

Spectrometric Method™

3) Digestion, Indisctively Coupled Plasma Method™
32 | Manganese 1) Digestion, Oirect Ai-Acetylens Flame Method™

2) Digestian, Electrathermal Atomic Absorption

Spactrometric Method™

3) Digestion, Inductively Coupled Plasma Methad™
33 | Mescury Digestion, Cold-Vapor Atormic Absorption Spectrometric

Hethar!
3 | Mathoxychlar Liguih-Liquid Extraction, Gas Chromatographic Methad!®!
35 | Nickel 1) Digestion, Direct Alr-Acetylene Flame Method™!

2] Digestion, Electrethermal Atomic Absorption
Spectrometric Mathad'?
3) Digestion, Inductively Coupied Plasma Methnd:‘if:mlll

3600l & Grease...
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36 | Oil & Grease 1) Liguid-Liguid, Partition-Gravimetic Mathad™
2) Saxhlet Extraction Method™
37 | pH Electrometric Methad"™
38 | Phenols 1) Distillation, Chiloroform Extraction Methad™
2) Distllation, Direct Photometric Method™
38 | Selenium 1) Digastion, Hydride Generation/&tomic Absorption
Spectrometric Method™
2} Digestion, Inductively Coupled Plasma Method'™
an | Sulfide 1} lodametric Mathod'™
2) Methylens Blue Method"!
a1 | Temperature Laboratory and Fisld Methods "
£2 | Total Dissolved Solids Drled at 180 ¢
43 | Total Keldahl Nitezen Semi-icro-Kjeldahl Methad
44 | Total Suspended Solids Dried at to3-108 °C
45 | Trivalent Chramium 1} Digestion, Direct Alr-Acetylene Flame Method,
Colorimetric Method; Calculation'
2} Digestion, Inductively Coupled Plasma Method;
Colorimetric Methad; Calcitation!
66 | -Zinc 1) Digestion, Direct Air-Acetylena Flams Methoo™
2] Digestion, Electrothemnal Aomic Absorption
Spectromatric Methad ™
| 3) Digestion, Inductively Coupled Plasma Method'™
il S 126 1m0
ddu | AT ATk
1 | Acenaphthina 1} Lquid-Liguid Extraction, Gas Chromatographic
Method™
2] Liguid-Liquid Extraction, Gas ChromatographicMass
Specirometrc Methad!™
2 | Acetane Purge and Trap Gas Chrarmatographic/Mass
Spectromatric Method™!
3 [Aldrin 1) Liquid-Liguid Extraction, Gas Chromatographic
Wethod!
2) Liguid-Liquid Extraction, Gas Chromatagraphic/’
Mass Spectrametric Method
4 Anthracene...
-
Ay ATuniy AT
15 | Banzolghperylens 1) Liguid-Liquid Extraction, Gas Chromatoeraphic
| Mathad®
2 Liquid-Liquid Extraction, Gas Chromatoeraphics’
Mass Spectrametric Method!®
16 | Berylliurm Digestion, Inductively Coupled Plasma Method™
17 | Bis(2-chlomethyllether Liguid-Liguid Extraction, Gas Chramatographic/
Mass Spectrometric Methad'®!
18 | Bisiz-ethylhexyl jphthatate Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectiomietric Methad!!
1% | Bromodichloramethane Furge and Trap Gas Chromatoeaphic/Mass
Spectrometric Mathod!®!
20 | Bromioform Puree and Trap Gas Chromatographic/Mass
Spactrometric Methad!®
21 | Butanol Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
22| Butyl berad phthalate Liguid-Liguid Extraction, Gas Chramatographicd
tdass Spectrametric Method!®
25 | Cadmium 1) Digestion, Direct Al-Acstylene Flame Method!®
2} Digestion, Electrothemnal Atarnic Absarption
Spectrametric Method™
3) Digestion, Inductively Coupled Plasma Method™
24 | Carbazole Ligquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
25 | Carbon disulfide Puree and Trap Gas Chromatogaphic/Mass
Spectrometric Mathad'™
26 | Carbon tetrachiorde Purge and Trap Gas Thromatogaphic/Mass
Spectrometric Mathad®
27 | Chlordane 1) Liquid-Liguid Extraction, Gas Chromatographic
Methiog™
2) Liguid-Liquid Extraction, Gas Chromataeraphics!
Mass Spectrametric Method ™
28 | p-Chioroariline Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
29 | Chiorobenzene Purge and Trap Gas Chromatographic/Mass
Spectrometric Melhacﬂ“;;-ywi

30 Chioroditromamethane.,.
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Anthracene

Antimnony

| Arsenic

Atrazine

Bariurm

Benzlaianthracers

Benzens

Benzolbflucranthers

Benzo{kfiuoranthene

Benzoic acid

Benzolalpyrene

1 Liguid-Liguid Extraction, Gas Chromatographic
Method™"!

2) Liguid-Liguid Extraction, Gas Chromatagraphic’
tass Spectrometric Method™!

Digestion, Inductively Coupled Plasma Method™!
1) Digestlon, Hydide Generation/Atomic Absorption
Spectrametric Method™

2} Digestion, Inductively Coupled Plasma Method™
Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spactrometric Methad'™

1) Digestion, Electrothermal Atomic Absorption
Spectrometric Methad!®!

2) Digestion, Inductively Coupled Plasma Method™
1) Liguid-Liguid Extraction, Gas Chromatoeraphic
Mathod'

2] Llguid-Llquid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

Purge and Trap Gas Chiomatographic/Mass
Spectrometric Method'

1} Liguid-Liquid Extraction, Gas Chramatographic
Wethod™

2) Liguid-Liguid Extraction, Gas Chromatograghic!
Miass Spectrometric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Method™

2) Liguic-Liguid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method"™

Liguid-Liquid Extraction, Gas Chromatographics’
Iass Spectrametric Methad ™

1} Liquid-Liquid Extraction, Gas Chramatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic!
Mass Spectrometric Method* S )

15 Benzolg,h perviens...
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33

35

a1

Chlorodibromamethane

Chlorofam

2-Chlerophenol

Chromium

Chromium i}

Chromiurm (V)

Chrysene

Cyanide
240

COE

; Puree and Trap Gas Chrormatographic/Mass
Spectrometric Method'

Purge and Trap Gas Chramatographic/Mass
Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrametric Method!™

1} Digestion, Direct Alr-Acetylene Flame Method™
2} Digestion, Rectrothiermal Atomic Absorption
Spectrometric Methiod?

3) Digestion, Inductively Coupled Plasrma Method™
1} Digestion, Direct Alr-Acetylens Flame Methac;
Colprimetric Method; Calculation!®

2) Digestion, Inductively Coupled Plasma Methad;
Colorimetric Method; Calculation™

1) Colorimetric Method!

2) Extraction, Air-Acetylene Flame Method!*!

11 Liguld-Liquid Extraction, Gas Chromatoaraghic
Mathad!!

2) Liguid-Liquid Extraction, Gas Chromatographic’
Miass Spectrometric Method™

Distillation, Colarimetric Mathad™

1) Liguicl-Liquid Extraction, Gas Chromatographic
Method™

2) Liguid-Liguid Extraction, Gas Chromatographic’
Mass Spectrometric Method'!

1) Liguid-Liguid Extraction, Gas Chromatographic
Method™

2} Llquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™

1) Liquid-Liguid Extraction, Gas Chromatographic
Method™

2} Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™ 5y

42 Dibenzia hianthracene...

Liguid-Liquid Extraction, Gas Chramatographic Metbed!®!
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42 | Dibenzlahianthracens ,I 1} Liquid-Liquid Extraction, Gas Chromatographic
Methad™
2 Liquid-Ligquid Extraction, Gas Chromatographic’
Mass Spectrometric Method!®

43 | Di-n-butyl phthalate Ligquid-Liguid Extraction, Gas Chromatoaraphic!
Mass Spectrometric Mettod™

44 | 1,2-Dichlorobenzene Purge and Trap Gas Chrormatographic/Mass
Spactrometric Method™

45 | L3-Dichlorobenzene Puree and Trap Gas Chromatographic/Mass
Spectrometyic Method™

46 | 14-Dichiorobenzene Purge and Trap Gas ChromatographicMase
Spectrametric Method!™

47 | 3,3 -Dichlorobenzidine Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Mathad'®

48 | 1,1-bichlorosthane Purge and Trap Gas Chromatographic/Mass
spectrometric Method™

49 | 1.2-Dichlorpethans Purgs and Trap Gas Chromatograghic/Mass
Spactremetric Method™

50 | Li-Dichioroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'

51 | s 1.2-Dichloroethylens Purge and Trap Gas Cheomatographic/Mass
Spectrometric Method™

52 | trans-1,2-Dichlomethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Method'!

53 | Z.4-Dichlorophenol Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spactrometic Method™

58 | 1.2-Dichleropopanes Purge and Trap Gas Chromatographic/Mass
Spectronetric Method™

55 | 13-Dichloropropane Purge and Trap Gas Chromatographic/Mass
Spectrometric Mathad!™

5& | 1,3-Dichloropropens Purge and Trap Gas Chromatographic/Mags
Spectrometric Methad'™

57 | Dleldrin 1) Liquic-Liguid Extraction, Gas Chromatographic

Methad
2) LiguichLiquid Extraction, Gasc_Ch:mamg:aphid
Maszz Spectrometric Mathad!™ Sy

58 Disthyt phthalate.
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Heptachlor epoxda

Haxachlormbenzens

n-Hexans

o-HCH

B-HCH

F-HCH

Hexachloroethans

Ingenoll 2 3-cd)pyrene

isnphorone

Lead

Hexachloro-1,3-butadiens

Haxachlormcyclopentadiene

1) Liguid-Liquid Extraction, Gas Chromatographic
Mathod™®

2) Liguild-Liguid Extraction, Gas Chromatagraphic/
Mass Spectromatric Method™!

Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™!

Purge and Trap Gas Chromatographic/Mass
Spectrometric Method!™

Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™

1) Liguid-Liquid Extraction, Gas Chromatographic
Methad®

2) LiquickLiguid Extraction, Gas Chromatagraphic/
Mass Spactrometric Method™

13 Liguid-Liguid Extraction, Gas Chromatographic
Method!!

2} Liquid-Liquid Extraction, Gas Chrarnatographic’
Mass Spectrometric Methad™

1) Ligldd-Liquic! Extraction, Gas Chromatographic
Method™

2 Liquid-Liguid Extraction, Gas Chromatographic!
Mass Spectrometrie Mathod™

Ligquid-Liquid Extraction, Gas Chramatographic/
Mass Spactrometric Method'™

Liguid-Liquid Extraction, Gas Chromatographic/’
Mass Spectrometric Method™

Liquid-Liquid Extraction, Gas Chromategraphic
Mass Spectrametric Methad™

Liquid-Licuid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestlon, Electrathermal Atomic Absorption
Spactrometric Methad

3] Digestion, Inductively Coupled Plasma Method™ ‘:’,'r'f""1

B2 Manganese, .
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Disthyl phthalate

2.8-Dirmethylphenal

Z.6-Dinitrophenol

24-Dinitrotoluene

2 A-Dinitrotolusne

Di-n-Octyl phthalate

Endosulfan

Endrin

Fthylbenzens

Fluoranthene

Fluorens

Heptachlar

Liguid-Liguid Extraction, Gas Chrematogaphic/Mass
Spectiomistric Method'®

Liguid-Liquid Extraction, Gas Chramatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatograghic/Mass
Spectrometric Method

Liguid-Liquid Extraction, Gas Chrormatorapghic/Mass .
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

Liguid-Liquid Extraction, Gas Chromateeraphic/Mass
Spectrometric Method™!

1} Liguid-Liquid Extraction, Gas Chrematograghic
Methoo

2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

1] Liguld-Liquid Extraction, Gas Chramategraphic
Wsthod!!

2) Liguid-Liuidd Extraction, Gas Chromatographic/
Mass Spectrometric Method™

Purge and Trap Gas Chromatographic/ass
Spactrometric Methad™®

1) Llquicl-Liguid Extraction, Gas Chromatographic
Methad

2) Liquid-Liguid Extraction, Gas Chromategraphic’
Mass Spectrometric Method!

1) Liguid-Liguid Extraction, Gas Chromatagraphic
Mathad

Z) Llguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methos™

1) Liguid-Liquid Extraction, Gas Chromatographic
Mathod™

2} Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® 5y

70 Heptachlor epoxide...
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Manganase

Mercury
Mathanol

Methoxyehlor
Methyl, bromide

Methylena chloride
Z-Masthyiphenol

2-Methylnaphthatens

Methyl tert-butyl ther

Maphthalens

Nickel

Hitrobernzens

N-Nitrosodipherylamine

N-Nitrosodi-n-propylamine

1} Oigestion, irect Air-acetyiene Flame Methad™

2} Digestion, Electratharrmal Atarmic Absarption
Spectrometric Method'

3) Bigestion, Inductively Coupled Plasma Method®
Digestion, Cold-Vapaor Atomic Absorption Spectromettic
Method!!

Purge and Trap Gas Chromatographic/Mass
Spectiometric Methad™

Liquid-Liquid Extraction, Gas Chromatosraphic Method™
Purge and Trap Gas Chromatographic/Mass
Spectrometric Method™

Purge and Trap Gas Chromatographic/Mass
Spectrametric Method ™

Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

1) Liquick-Liguid Extraction, Gas Chromatoaraphic
Method™

2) Liguld-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method®

Purge and Trap Gas Chromatographic/Mass
Spactrometic Method ™

1) Liquid-Liquid Extraction, Gas Chromatoeraphic
Method™

2) Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spectrometric Method™

1} Digestion, Direct Alr-Acetylene Flame Method™

2} Digestion, Electrothermal Atomic Ahsorption
Spectrometric Methad'™

3] Digestion, Inductively Coupted Plasma Method!™
Liquid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Methad™

Liquid-Liquid Extraction, Gas Chromatographic/Mass
Spactrametric Methad™

Liquid-Liquid Extractian, Eas Chrpmatographic/Mass
Spectrometric Method™ =y

96 Polychlorinated Biphenyls,..
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|96 Polychiarinated Bipharyls 1) Liquid-Liguid Extraction, Gas Chromatoaraphic
- PCB 1016 Method™
- PCB 1221 | &) Liquid-Liquid Extraction, Gas Chromatographic/Mass
- PCB 1232 Spectrometric Method™
- PCB-1242
- PCB-1248
- PCE-1254
- PCB-1260
97 | Pentachlorophenacl Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrometric Method™
58 | pH Electrametric Method™
99 | Phenanthrene 1) Liquid-Liguid Extraction, Gas Chromatoaraphic
Method™
2) Liguid-Liguid Extraction, Gas Chromatographic/Mass
Spectrametiic Method'®
100 | Phanol 1) Distillation, Chioroform Extraction Methad™!
2) Liguid-Liguid Extraction, Gas Chromategraphic!
#dass Spectrometric Method'™
10t | Pyrene 1) Liguid-Liquid Extraction, Gas Chromatographic
Method
2} Liquid-Liquid Extraction, Gas Chromatoeraphic/Mass
Spettrarmetric Method™
102 | Selanium 1) Digestion, Hydride Generation/Atomic Absorpticon
Spectrometric Method™
2} Digestion, Inductively Coupled Plasma Methad™
103, | Silver Digestion, Inductively Couplad Plasma Method™
104 | Styrene Purge and Trap Gas Chromatoeraphic/Mass
Spectrametric psthod )
105 | 1,1,2,2-Tetrachicrosthane Purge and Trap Gas Chromatogrsphic/Mass
Spectrometric Method™
106 | Tetrachlaroethylene Purge and Trap Gas Chromatographic/Mass
Spectrometric Methad™
107 | Toluene Purge and Trap Gas Chromatographic/dass
Spactromatric Memod"]_ﬁwﬂ[mh
108 Tosaphene..,
“mnE
L ATHE el
124 | p-Xylene Puree and Trap Gas Chromatographic/Mass
Spectrometric Method™
125 | ¥ylene (Total) Purge and Trap Gas Chromatographic/Mass
Spactrometric Method™!
126 | Zinc 1) Digestion, Direct Air-Acetylene Flarme Method™
2) Digestion, Electrothermal Atomic Absorption
Spactromatric Methad™
| 3) Digestion, Inductively Coupled Plasma Method'™
Ay (Udnaseuin) S1ua 25 S0t
findiu iy et
1 | Antimany lsokinetic Sampling, Digestion, Inductively Coupled
Plasma Methad'™!
2 | Arsenic 1} Isokinetic Sampling, Digestion, Hydrids
Generation/Atomic Absorption Spectrometric Mathad™
2) isokinetic Sampling, Digestion, Incuctively Coupled
Plasma Method!
3 | Cadmium 1} tsnkinetic Sampling, Digestion, Direct Alr-Acetylene
Flame Method™
2} tsokinetic Sampling, Digastion, inductively Coupled
Plasma Method™
4 | Carbon Maoncxide Instrumental Analyzer Method™
5 | Chiorine Isokinetic Samgting, kon Chromatographic Method™
6 | Chromium 1} Isokinetic Sampling, Digestion, Direct Air-Acetylane
Flarme Method™
2} Isokinetic Sampling, Digestlon, Inductively Coupled
Flasma Method™
7| Cobakt lsokinetic Sampling, Digestion, Inductively Coupled
Flasma Method™
8 | Copper 1] lsckinetic Sampling, Digastion, Direct Alr-Acetyiens
Flarme Method™
2} lsekinetle Sampling, Digestion, inductively Coupled
Plasma Method™
9 | Cresol Absorption Sampling, Gas Chromatographic ue:hod"f.h,.

10 Diowins/Furans...

A1y A1TuAR FEhmred
108 | Toxaphene 1) Liuid-Liguld Extraction, Gas Chramatographic
Methiod®
2) Liquid-Liquid Extraction, Gas Chromatagraphic/Mass
Spectrametric Methad™
106 | TPH (Cs- ) 1) Purge and Trap, Gas Chromatographic Method!* 4%
Z) Purge and Trap, Gas Chromatoeraphic/hass
spectrametric Method 145
110 | TPH {Caa— Cigd Separatory Funnel Liquid-Liquid Extraction, Gas
Chiomategraphic Mathad™!
| TPH G — Cas) Separatory Funnel Liguid-Liquid Extraction, Gas
Chromatographic Method™!
112 | 1,24-Trichlorobenzane Purge and Trap Gas Chromatographic/Mass
Spectrametric Method™
113 | 1,1,1-Trichicroethane Purge and Trap Gas Chromatographic/Mass
Spactrometric Method'
1a | 1,1.2-Trichlorcethane Pures and Trap Gas Chromatographic/Mass
Spectrometric Methad™
115 | Trichloroethylens Purge and Trap Gas Chromatodraghic/Mass
Spactrometric Mathad!
116 | 2.6,5-Trichlorophenol Liguid-Liquid Extraction, Gas Chromatographics
Mass Spectrometric Method™
117 | 24,6 Trichlorophenol Lirguid-Linuid Extraction, Gas Chromatographic/
Mass Spectrametric Methad
118 | 135-Trimethylbenzena Purge and Trap Gas Chromatagrapbic/Mass
Spectrametric Methoo
119 | Vanadium Cigestion, Inductively Coupted Plasma Method™
120 | Vinyl acetate Purge and Trap Gas Chromatagraphic/Mass
Spectrometric Method™
121 | Winyl chioride Purge and Trap Gas Chromatographic/Mass
Spectrometric Method !
122 | me-dylene Purge and Trap Gas Chromatographic/iass
Spactrometric Method'
123 | o-Xylene Purge and Trap Gas Chromatagraphic/Mass
Spactrometric Methad'®
124 p-Xylens, .
—m
B arsuaiiy TR
10 | Bioxins/Furans Isokinetic Sampling™
11 | Hydrogen Chioride |sokinetic Samoiing, lon Chromatographic Methad™
12 | Hydrogen Fluoride Isokinetic Sampling, fon Chrematographic Methad'™
13 | Hydrogen Sulfige Absorption Sampling, ladometric Method™
16 | Llead 1} lsokinetic Sampling, Digestlon, Direct Ar-Acetylens
Flame Method!
2) lsskinetic Sampiing, Digastion, inductively Coupled
Plasma Method™
15 | Manganese 1) Isckinetic Sampling, Diesstion, Direct Alr-Acetylene
Flame Methaod™
2 lsorinetic Sampling, Digestion, Inductively Coupled
Plasra Method'™!
16 | Mercury lsokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorgtion Spectrormetric Method'™
17| Mickel 1) isokinetic Sampling, Digestion, Direct Air-Acetylene
Flarme Method™
2} Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Mathod™
18 | Opacity Ringelmann's Method!"
19 | Chides of Nitragen 1) Absarption Sampling, Phenoldisulfonic ackd Method™
2] Instrurmental Analyzar Mathod™
0 | Selenium 1) Isokinetic Sampiing, Digestion, Hydiide
Generation/atomic Absorption Spectrometric Method™
2) lsckinetic Sampling, Digestion, nductively Coupled
Plasma Method™
21 | Sulfur Dioiide 1) Absorption Sampling, Barum-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™
22 | Sulfuric Acid Isskirietic Sampling, Barium-Thorin Titrimetric Method™
23 | Total Suspended Particulate | lsokinetlc Sampling, Gravimetric Mathad™
24 | Vanadiurn Isckinetic Samgpling, Digestion, Inductively Coupled
Flasma MEH"Ddﬂ‘
25 | xylene 1) Bag Sampling. Gas Chromatoaraphic Methed™

2) Adsorption Sampling, Gas Chromategraphic Mething”

o
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Aldrin

Antimorny

Arsenic

Barjurm

Baryllium

Cadmium

Chiordana

Chromidem

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatagraphic Methodl222

2} Uttrascnic Extraction, Gas Chromatagraphic
Mithod! 02

Digestion;, inductively Coupled Plasma Method! ™

1) Waste Extraction, Drestion, Hydride
Generation/Atomic Absorption Spectrometric
Methcdr-’.ﬂ.lﬂ

2) Waste Extraction, Digestion, Inductively Coupled
Plasra Method®45

3) Digestion, Hydride Generation/Atoric Absarption
Spectrometic Mathad 19

4) Digastion, Inductively Coupled Plasma Method™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method?410

2) Digestion, Inductivealy Coupled Plasma Methad' ™%
1) Waste Extraction, Digestion, inductively Coupled
Blasma MathodRAt3

2} Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digastion, Flame Momic Absorption
Spactrometic Mathod™4 1

2) waste Extraction, Digestion, Inductively Coupled
Flasma Methog™s'

3} Digestion, Flame Atomic Absorption Spectrometric
Method™

4} Digestion, Inductively Coupled Plasma Methad™*
1} Waste Extraction, Separatony Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method 227

2) Ultrasonic Extraction, Gas Chromatographic
Methw]w!

1) Waste Extraction, Digestion, Flame Atamic Absorption
Spectrametric Methad 619

2) Waste Extraction, Digestion, Inductively Caupled
Plasma Mathod 43 = ill

1z

Chrarriurr (11}

Chemium ()

Cobait

Copper

230

1 3) Digestian, Flame Atamic Absorption Spectrometric
Mhmﬂ.ll:l

4) Digastion, inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Flame Atomic Absarption
Spertrometric Method; Waste Extraction, Colarimetric
Method; Caleulation™##%14

2) Waste Extraction, Digestion, Industively Coupled
Flasma Method; Waste Bdraction, Colorimetrie Methad;
Caleulstion™ris

3) Digestion, Flame Atarmic Absorption Spectrometric
Mathod; Alksline Digestion, Colorimetric Method;
Caleulation™ 46

4) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Calorimetric Method;
Caleulation!™ el

1} Waste Extraction, Colarimetric Methog™'l

2) Alkaline Digestion, Colorimetric Method™'f

1) Waste Extraction, Digestian, Inductively Coupled
Plasma Mathod 013

2) Digestion, Inductively Coupled Fasma Method™=!
1) Waste Extraction, Digestion, Flame Atomic Ahsorption
Spectiometiic Method 614

2} Waste Extraction, Digestion, Inductively Coupled
Plasma Method 241

3} Digestion, Flams Atomic Absorption Spectrometric
Method" 4

) Cigestion, Inductively Coupled Flasma Methiod "
1] Wasta Extraction, Separatory Funnel Liquid-Liguid
Extraction, Gas Chromatographic Method'™*#4

2) Ultrasonic Extraction, Gas Chromatographic
Mathadioe

1) Waste Extraction, Separatory. Funnel Liguid-Liquid
Extraction, Gas Chromatagraphic Method® ™2

2} Ultrasonic Bxraction, Gas Chiomatographic
Method"42 2l

3) Digestion,..,

i

ATIHAEY

ETRTed

15 DDE...

iy

LB

FBhersd

21

DOE

ooT

Cildrin

Endriri

Heptachior

Lindane

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatoeraphic Mathod 2442

2 Ultrasenic Extraction, Gas Chromatographic
Method**#4

11 Waste Extraction, Separatory Furinel Liguid-Liguid
Extraction, Gas Chromatographic Methad ™!

2} Ultrasorsic Extraction, Gas Chramatograghic
[rm——

1) Waste Extraction, Separatary Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method™# 2%

2) Uktrasonic Extraction, Gas Chromatographic
MethodH72!

1} Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chrarmatographic Method ™2

2} Ultrasonic Extraction, Gas Chromatographic
Methiogh22)

1) 'Waste Extraction, Separatory Funnel Liguid-Liguld
Extraction, Gas Chromatographic Method ™2

2) Ultrasanic Extraction, Gas Chromatographic
Method®#

1} Waste Extraction, Digestion, Flams Atormic Absorption
Spectrometric Method242%

2) Waste Extraction, Digestion, Inducthvely Coupled
Plasma Method ™41

3) Digestion, Flame Atomic Absarption Spectrometiic
Methad 14

4) Digestion, Inductively Coupled Plasma Method™
1) Waste Extraction, Separatary Funnel Liquid-Liquid
Extraction, Gas Chromatographic Method™ %

2 Ultrasaniic Extraction, Gas Chromatographic
Mettiod 23

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorpticn Spectramatric Method >

2) Waste Extraction, Digestion, Inductively Coupled
=

Blagma Method 543 o

3 Digestion,...

23

235

26

Methogychlar

Malydarum

ikl

-Aroclor 1016
- Aroclor 1221
- Aroclor 1232
-Amclor 1242
- Aroclor 1208
- Aroclor 1254
- Aroclor 1260
- 2-Chlorobiphenyt

Polychloninated Bipheryls

- &3-Dichlorobiphenyl

- &2\ 5-Trichlorobiphenyl

- 2,8'5-Trichlorahiphenyl

- 2,235 Tetrachlorobipharyl
-Tetrachlorobipharyl

Pentachlorobipheny

3) Digestion, Cold-Vagar Atomic Absorptie:
Spectrometric Methad™

4) Digestion, inductively Coupled Plazma Mathod ™%
5} Thermal Decomgasition Amalgarmation and Atarmic
Absorption Spectrometric Methad ™

1} Waste Extraction, Separatory Furnel Uiguid-Ligusd
Extraction, Gas Chromatographic Method ™

2} Ultrasonic Extraction, Gas Chromatograghic
Method™ ¥

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™519

2) Digestion, Inductively Coupled Fasma Methiod ™!
1) Waste Extracticn, Digestion, Flarme Atomic Absorption
Spectromatric Methad ™+

2} waste Extraction, Digestion, Inductively Cougled
Flasma Method™&

3} Digestion, Flame Atomic Absorption Sgectrormetric
Methiod™'

8) Digestion, Inductively Coupled Plasma Methad™
1) Waste Extraction, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic Method®92H

2) Ultrasanic Extraction, Gas Chromatographic
Methcd"m’-l;-yw:ﬁ

22855




e

B

ELET TR

31

52

33

35

Silver

Thallium

Towaphens

Trichlorosthylene

Vanadium

Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Flasma Method?4+

2) Digestion, Inductively Coupled Plasma Method ™
1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™843

) Digestion, Inductively Coupled Flasma Method! ™
1) Waste Extraction, Separatory Funnel Liguid-Liguid
Extraction, Gas Chromatagraphic Method™

2} Uitrasanic Extraction, Gas Chromatographic
Method"®

1) Waste Extraction, Purge and Trap. Gas
Chromatographic/Mass Spectrometric Method ™! =1
2 Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method %2

1} Waste Extraction, Digestion, Inductively Coupled
Plasma Methog®e i

2} Digestion, Inductively Couplad Plasma Method™
1) Waste Extraction, Digestion, Flame Atomic Absorption
Spectrametiic Mathad ™19

21 Waste Extraction, Digestion, Inductively Couplad
Plasrma Mathag!>e#

3) Digestion, Flame Atamic Absarption Spectrometric
w‘hodﬁ.lﬂ

4) Digestion, Inductively Cougled Plasma Methad™ 9

iy AR FEhesrel
-22 055
Pentachlorobiphenyl
- 23386
Pentachlorobiphenyl
-22'348485-
Hexachlorobiphenyl
-223455-
Hexachlorabiphenyl
- 823556
Hexachlorobiphenyl
-2FANEE
Hexachlorobipheryl
-223344.5
Heptachlorobiphanyl
~2,2. 34455
Heptachlorobiphenyl
-2738455
Heptachtorobiphenyl
- 2234556
Heptachlorobiphenyl
CRIAT AN S
Naorachlorobiphenyl
27 | Pentachlorophenal 1) Waste Extraction, Separatony Funnet Liquid-Liguid
Extraction, Gas Chromatographic/Mass. Spectrametric
Method @7l
2] Ulsrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!'4#!
8 | pH Electrometric Methed*
29 | Selenium 1) Waste Extraction, Dégestion, Hydride
Generatinn/Atomic Absorption Spectrometric
Method?&#tl
2) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 41
3) Digestion, Hydride Generation/Atomic Absarption
Spectrometric Methad™
| 8) Digestion, Inductively Coupled Plasma Method™ B
30 Shver..
o
iy wruny AT
3 | Aldrin 1) Uiltrasorde Extraction, Gas Chromatoaraphic
Mathad!el
2) Ultrasomic Extraction, Gas Chromatographic/Mass
Spactiometric Method 48
4 | Anthracene 13 Uitrasonic Extraction, Gas Chromatagraphic
Methadhe
2} Uitrasonic Extraction, Gas Chromatographic/Mass
Spectrometic Method" 24
5 | Antimory Digestion, Inductively Coupled Plasma Method™
& | Arsenic 1} Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method ™
2) Digestion, Inductively Coupled Plasma Method ™™
T | Atrazine Ulitrasonic Extraction, Gas Chromatcgraphic/Mass
Spectronnetric Methiod! 3
B | Barium Digestion, Inductively Cougbed Pasma Method™ ¥
9 | Benzlajanthracens 1} Ultrasariic Extraction, Gas Chromatographic
Meﬂ,wlnll'.
2) Ulirasanic Extraction, Gas Chromatosraphic/Mass
Spactrometric Methad!22
10 | Benzens Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! 4
11 | Berizolbiflucranthene 1) Ultrasonic Extraction, Gas Chromatograghic
Method"4
2) Ultrasonic Extraction, Gas Chromatograghic/Mass
Spectromatric Method/*24
12 | Benzoikifluoranthene 1) Ultrasonic Extraction, Gas Chromatographic
MethodHe48!
2) Uttrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method!'72%
13 | Benznic acid Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method 2
11 | Benzolalpyrense 1} Ultrasanic Extraction, Gas Chiomatographic
Memndimﬂﬂl
2} Ultrasonic Extraction, Gas Chromatoerephic/Mass
Spectrometric Method 9955

15 Benzalghliperylens,..
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asuaie

ABhnrrd

Acenaphthens

Acetone

1) Witrasenic Extraction, Gas Chromatographic
Methad!"2

2} Uktrasonic Extraction, Gas Chromatagraphic/Mass
Spectrometric Method!! 22

PFurge and Trap, Gas Chromatographic/Mass
Spectrammetric mthocf"-*‘i':-'-‘__.@l

3 Aldrin..
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21

24

25

26

27

25

Benzoig.h.ipenderie

Berylium
BisiZ-chloroethylather

BislZ-athylhaxyliphthalate

Eromodichioromerhane

Bromafarm

Butanol

Butyl benzyl phthalate

Cadmium

Carbazola

Carbon disulfide

Carbon tetrachloride

Chlordane

pChicroaniline
Chlorcbenzene

Chloradibrememethane

1) Ultrasonic Extraction, Gas Chromatographic
Method

2} Uitrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!?4

Digestion, Inductively Coupled Plasma Method™ ¥
Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrametic Mathad 20

Liltrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 724

Purge and Trap, Gaz Chromatographic/Mass
Spectrometric Mathad 5

Purge and Trap, Gas Chromatographic/dass
Spectrometric Methog! 224

Purge and Trap, Gas Chromatograpnic/Mass
Spectrometric Method! %

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectramietric Method!!%#

1) Cigestion, Flarme Atarmic Absarption Spectrometric
Method ™

2) Digestion, Inductively Coupled Plasma Methog™'™
Uitrasenic Extraction, Gas Cheomatoeraphic/Mass
Spectrometric Methad02

Purga and Trap, Gas Chromatographic/Mass
Spectrometric Method 5

Purge and Trap, Gas Chromatographic/Mass
Spectramatric Method 2

1) Uttrasonic Extraction, Gas Chromatagraphic
Method 72

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method 1920

lltrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method! ™!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! 1%

Purge and Trap, Gas Chromatographic/Mass

Spectrarnetric Methad 2 &

31 Chlaroform, .
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35

37
38
39

41

Chloroform

2-Chloraphenct

Chramium

Chrarmiurn (1)

Chramium ()
Chrysene

Cyanide
280
Do

Dibenzlahlanthracene

Purge and Trap, Gas Chromatographic/Mass
Spectrometic Method 2%

Ultrasonic Extraction, Gas Chromatoaraphic/Mass
Spectrametric Method!142

1} Digestion, Flame Ateenic Abscestion Spectrometric
ME&\E&J':W

2) Digestion, Inductively Coupled Flasma Method ™
1] Cigestion, Flarme Atarnic Absorption Spectrometric
Mathod: Alkaline Digestian, Colarimetric Mathad,
Caleulationf #1016

2) Digastion, Inductively Coupled Plasma Method:
Alkaline Digestion, Colorimetric Method;
Caleulation™42141 .

Alkaline Digestin, Colotimetric Method™®!

1} Uitrasonic Extraction, Gas Chromatographic
Method! 41

2) Ultrasonie Extraction, Gas Chromatographic/Mass
Spectrametric Method >

Extraction, Distillation, Colonmetric Method 54
Ultrasanic Extraction, Gas Chromatographic Method !
1) Uttrasonic Extraction, Gas Chromatagraphic
Me,mudlmzzl

2} Ultrasanic Extraction, Gas Chromatoeraphic/Mass
Spectrornitric Methad! 4

1) Ultrasonic Extraction, Gas Chromatographic
Method %

2) Ultrasonic Extraction, Gas Chramatographic/Mass
Spactrometrlc Method! 44

1) Ultrasonic Bxtraction, Gas Chromatographic
Memodjmlﬂ

2Z) Witrasenic Extraction, Gas Chromatographic/Mass
Spectrametric Method "

1} Ultrasanic Extraction, Gas Chromatoeraphic
Wethpg! 2

2) Ultrasonic Extraction, Gas Chramatographic/Mass

45

ar

&8

43

51

52

53

54

57

8

59

Gi-n-butyl phthalate

1. 2-Dichlorobenzene

1,3-Dichioroberzare

1,8-Dichlorobenzena

3,3"-Dichlorobenzidine

1.1-Dichlomoethane

1,2-Dichloroethane

1,1-Dichlercethylens

cis-1,2-Dichloroethylens

trans-1,2-Dichloroethylens

2 8-Dichlorophenal

1.2-Dichlorpopane

1,3-Dichloropropane

1.3-Dichloropropane

Dieldrin

Dhathyl phthalate

2.4-Dimethylphanol

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric MethogH %%

Purge and Trap, Gas Chromatographic/Mass
Spectranetric Method! 425

Purge and Trap, Gas Chromatograghic/Mass
Spectrametric Method! 25!

Purge and Trap, Gas Chromategraphic/Mass
Spectrometric Method

Ultrazenic Extraction, Gas Chromatographic/Mass
Spectiametric Mathad T

Furee and Trap, Gas Chromatoeraphic/tass
Spectrometric Method "2

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method !

Furge and Trap, Gas Chromatographic/Mass
Spectrornetric Method! 225

Furge and Trap, Gas Chromatographic/Mass
Spectrametric Method!' ==

Purge and Trap, Gas Chromatographic/Mass
Spectrametric Methad! 44

Uitrasonic Extraction, Gas Chromatoeraphic/Mass
Spectromatric Mathod 049

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method*

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method 22!

Purge and Trap, Gas Chromatographic/Mass
Spectrometric WMethod!!22

1} Ultrasanic Extraction, Gas Chiomatagraphic
Method™

2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! !5

Uktrasonic Extraction, Gas Chromatographic/Mass
Spactrometric Mathod!"™5
Ultrazonic Extraction, Gas Chio
Spertrometric Methad! 48 =y

eraphic/Mass

Spectrametric Memud“m"‘w

43 Di-nebutyl phthalate.
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62

63

L1

65

6
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| 24-Dinitrophencl

24-Dinitrotolusne

2 g-Dinitrotoluene

De-n-Cietyl phibalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthane

Fluorene

Heptachlor

Heptachlor eposdde

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric iethod!548

Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spactrometric Method 274

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methag" 45

Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method %44

1) Uttrasonic Extraction, Gas Chromatagraphic
Method!1271

2} Ultrasanic Extraction, Gas Chromatographic/Mass
Spectraetric Methad

1) Uisrasonic Extraction, Gas Chromatographic
Method! b2

2) Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method ™8

Purge and Trap, Gas Chromatographic/Mass
Spactromatric Methad 229

1) Uttrasonic Extraction, Gas Chromatographic
Mathod! 1729

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Method* ™

1} Uttrasonic Extraction, Gas Chiomatographic
Method128

2} Witrasenic Extraction, Gas Chromatographic/Mass
Spectrametric Methoa!*2!

1) Ultrasanic Extraction, Gas Chromatoeraphic
WMethod 2%

2 Ultrasanic Extraction, Gas Chromatoeaphic/iass
Spectrometric Mathog!!™!

1) Ultrasonic Extraction, Gas Chromatographic
N'Ethod“wl

Z) Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method 21 5 v

71 Hexachlorobenzene,

75

T

ki

81

Hexachlombenzene

Hexachions-1,3-butadiene
n-Hexang

QL-HTH

B-HeH

YoHEH

Hexachlorocyclopentadiens

Hexachloroethane

Indenol1,23-cd)pyrene

lsopharens

Lead

Manganese

1) Ulirasonic Extraction, Gas Chromatographic
Methsdl?a2

2 Ultrasenic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method! 4%

Purge and Trap, Gas Chromatcgraphic/Mass
Spectrametrle Methad! 22

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method! 2!

1¥ Ultrasonic Extraction, Gas Chromatographic
Methag!*#!

2} Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method!!52

1) Ultrasanic Extraction, Gas Chromatographic
Methead22

2) Ultrasonic Extraction, Gas Chromategraphic/Mass
Spectrometrc Method™4

1} Ultrasonic Extraction, Gas Chromatagraphic
Method!122)

2 Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method!! 0

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method 52

Uttrasonic Extraction, Gas Chmmatographic/Mass
Spectrometric Method ™

1} Ultrassnle Extraction, Gas Chromatographic
Methog"#

2] Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Method %%

Litrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methind!%

1) Digestion, Flame Atomic Absorption Spectrometric
ethod™ '

2} Digestion, Inductively Coupled Plasma Mathad™ ™
1) Digestion, Flame Atomic Abserption Spectrometric
MEthOdT':q

A

2) Digestion, Inductively Coupted Plasma Method ™5y

B3 Mercury,.,
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96 | Folychloringtad Biphenyls
- Aroclor 1016

- froclor 1221

- Aroclor 1232

- Araclor 1242

- hroclor 1248

-Araclor 1254

- Aroclor 1260
Polychlorinated Bipheryls
- 2-Chiorabiphenyl

- Z3-Dichlorobiphenyt

- &, 5-Trichlorabiphenyl
- 24 5-Trichlorabiphenyl
- 2,2 3 5 Tetrachlorobiphenyl
- 2,255 Tetrachlorobipheryl
- 2,3 44 Tetrachlorobipheryl
-27385-
Pentachlorohiphenyt

- 22455
Pentachlorobiphenyl
<2334 6
Pentachlorobipheryl
-27304 5-
Hexachlorabiphenyl

- &&.3,6855-
Hexachlombiphenyl
-22355 6
Hexachlorobiphernyl

- 225855
Hexachiorobipheryl

- 2,253 9.48.5
Heptachlorobiphemyl
-2238455-
Heptachlorobiphenyl
-223445 6
Heptachlorabigheny

11 Ultrasanic Extraction, Bas Chromatosraphic
Metho 122

2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad! 045

Ultrasonic Extraction, Gas Chromatographic Meqhgg::?y
LAk
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83 | Mercury 1} Digestion, Cold-Vapar Atomic Absorption
Spectrometric Method'®
2} Digestion, Inductively Caupled Plasma Mathod ™
3) Therrmal Decornpasition Amalgamation and Atomic
Absorption Spectramatic Methad”™
84 | Methanol Purge and Trap, Gas Chromatographic/Mass
Spectrometic Methad! 24
B5 | Mathowychlor 1) Ultrasonic Extraction, Gas Chromatographic
Mathog!!2a
2) Ultrasonic Extraction, Gas Chromatographic/Mass
Spettromatric Method 720
86 | Methyl bromide Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method' 25
B7 | Methylene chloride Purge and Trap, Gas Chromatograghic/Mass
Spectrametric Method! 2250
88 | 2-Methyiphenal Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrometric Methad!5#
8% | Z-Methylnaphthaisne Uitrasonic Extraction; Gas Chromatoeraphic/Mass
Spectrometric Method!!**
B0 | Methyl tert-butyl ether Purga and Trap, Gas Chromatographic/Mass
Spectrometric Method 27
91 | Naphthalens 1) Uttrasonic Extraction, Gas Chromatographic
Methodtae
2} Ultrasanic: Extraction, Gas Chromatographic/Mass
Spectrometric Methog!
G2 | Nickel 1} Digestion, Flame Atomic Absorption Spectrometric
Method "
2) Digestion, Inductively Coupled Plasma Msthod!™ ¥
93 | Mitrobenzeng Littrasonic Extraction, Gas Chromatographic/Mass
Spectrometiic Mathog!™
9a | W-Nitresodiphenylaming Ultrasonic Extraction, Gas Chromatographic/Mass
Spectromatric Method! ™4
%5 | M-Nitrasodi-n-propylamine Ultrasanic Extraction, Gas Chromatosraphic/Mass
Spectrometric Method! 044! 'Elwﬂv]
96 Polychigrinated Biphenyls.,.
S
ddu ARy gk
S22 38556
Heptachlorohiphenyl
- 22334455 8-
Honachiorabipheryl
97 | Pentachlorophenol Ultrasonic Extraction, Gas Chromatoeraphic/Mass
Spectrometric Method"™4%
98 | Phenanthrene 1} Ultrasonic Extraction, Gas Chromatagraphic
Methadh®28
2} Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methog ' *#
9% | Phenok Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Mathod! 1
100 | Pyrene 1] Uisrasonic Extraction, Gas Chrernatographic
Methodi 0!
2] Ultrasonic Extraction, Gas Chromatographic/Mass
Spectrometric Methad ™9
101 | -Selenjum 1) Digestion, Hydride Gersration/Atomic Absorption
Spectiometric Method
2) Digestion, Inductively Coupled Plasma Method!™2
102 | Silver Digestion, Inductively Coupled Plasma Mathad™ %
103 | Styrene Purge and Trap, Gas Chromatographic/Mass
Spectrometric Method!##
104 | 1,122 Tetrachloroethane Purge and Trap, Gas Chromatedraghic/Mass’
Spectrametric Method 2
105 | Tetrachloroethylens Purge and Trap, Gas Chromatographic/iass:
Spectrometric Methad! 5
106 | Tolusne Purge and Trap, Gas Chromatographic/Mass
Spectrometrlc Methad 449
107 | Toxaghene Ultrasonic Extraction, Gas Chromatoeraphic Mathod!™*
108° | TPH (€:-Cal 1) Purge and Trap, Gas Chromategraphic Method 247
Z) Puree and Trap, Gas Chromatographic/Mass
Spectrometric Method™ 4%
109 | TPH (CoaCya) Ultrasonic Extraction, Gas Chrarmategraphic Method 22!
110 | TPH (Cope-Cas) Ultrasanic Extraction, Gas Chromatographic Methoe 40
111 | 1,28-Trichlorstenzens Purge and Trap, Gas ChromatograghicMass

112 | 1,1, Trichioroethane
113 | 1,1,2-Trichlorcathane
114 | Trichloroethylens

115 | 2,4 5-Trichlorophenal
116 | 2.4,6-Trichlorophenal
1T | 1,35 Trimethylbenzene

118 | Vanadium
11% | Viryl acetate

120 | Viryl chiloride

121 | medylene
122 | o-¥ylens
123 | p-Xylens

124 | Xylene {Total)

PFurge and Jrap, Gas Chromatographic/Mass
Spectroretric Mathad!

Purge and Trap, Gas Chromatographic/Mass
Spactrometric Methad 245

Purge and Trag, Gas Chromatographic/Mass
Spectrometric Method "2

Ultrasanic Extraction, Gas Chromatographic/ass
Spectrometric Method' 4

Ultrasanic Extraction, Gas Chromatographic/Mass
Spectrametric Method 12

Purge and Trap, Gas Chromatograshic/Mass
Spectrometric Methad! 4530

Digestion, Inductively Coupled Plasma Method™ "
Furge and Trap, Gas Chromatographic/Mass
Spectrometric Methad 1%

Purge and Trag, Gas Chromatographic/Mass
Spectrametric Method! 22

Purge and Trap, Gas Chromatographic/Mass
Spectromatric Method 2%

Purge and Trap, Gas Chromatographic/Mass
Spectrarnetric Methpd a2

Purge and Trap, Gas Chromatograghic/fass
Speetiometric Methad! 1221

Purge and Trap, Gas Chromatographic/Mass
Spectrometric Methad! 155

Spectrometric Method ™5 = )

112 1,1, 1-Trichioroethans.,,

125: | Zinc 1) Digestion, Flame Atomic Absorption Spectrametric
Mathad™4
2) Dlgastion, Inductively Coupled Plasma Method ™
nEiETaEs
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