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right solutions.
right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Stack Oxides of Nitrogen Console Control Unit BKK_FS0518 10-Jul-24 10-Jan-25 6
Stack Oxides of Nitrogen Pitot Tube BKK_FS0522 10-Jul-24 10-Jan-25 6
Stack Oxides of Nitrogen Flue gas Analyzer RYG_FS0564 24-Apr-24 23-Apr-25 12
Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0483 20-Aug-24 20-Feb-26 18
Stack Oxides of Nitrogen SPECTROPHOTOMETER RYG_EN0037 18-Sep-23 18-Mar-25 18
Stack Phosphoric acid Console Control Unit BKK_FS0556 10-Jul-24 10-Jan-25 6
Stack Phosphoric acid Pitot Tube BKK_FS0560 10-Jul-24 10-Jan-25 6
Stack Phosphoric acid Flue gas Analyzer RYG_FS0565 7-Nov-24 7-Nov-25 12
Stack Phosphoric acid Dry Gas BKK_FS0563 10-Jul-24 10-Jan-25 6
Stack Phosphoric acid lon Chromatography BKK_ENQO69 12-Jan-24 12-Jan-25 12
Stack Sulfuric Acid Console Control Unit BKK_FS0556 10-Jul-24 10-Jan-25 6
Stack Sulfuric Acid Pitot Tube BKK_FS0560 10-Jul-24 10-Jan-25 6
Stack Sulfuric Acid Flue gas Anatyzer RYG_FS0565 7-Nov-24 7-Nov-25 12
Stack Total Suspended Particulate Console Control Unit BKK_FS0518 10-Jul-24 10-Jan-25 6
Stack Total Suspended Particulate Pitot Tube BKK_FS0523 10-Jul-24 10-Jan-25 6
Stack Total Suspended Particulate Flue gas Analyzer RYG_FS0564 24-Apr-24 23-Apr-25 12
Stack Total Suspended Particulate Digital Balance RYG_EN0003 22-Feb-24 22-Feb-25 12
Ambient Total Suspended Particulate High Volume RYG_FS0662 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0663 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0291 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0179 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0179 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS03%96 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50664 - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0395 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance RYG_ENO001 22-Feb-24 22-Feb-25 12
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS1090 3-Jul-24 3-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0459 3-Jul-24 3-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0453 3-Jul-24 3-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0261 2-Jul-24 2-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50252 2-Jul-24 2-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0261 2-Jul-24 2-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0255 2-Jul-24 2-Jan-25 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0732 3-Jul-24 3-Jan-25 6
Ambient Sulfuric Acid Field Rotameter BKK_F51039 2-Oct-24 2-Jan-25 3
Ambient Sulfuric Acid Field Rotameter RYG_FS0627 2-Oct-24 2-Jan-25 3
Ambient Sulfuric Acid lon Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
Ambient Phosphoric acid Field Rotameter BKK_FS1039 2-Oct-24 2-Jan-25 3
Ambient Phosphoric acid Field Rotameter RYG_FS0627 2-Oct-24 2-Jan-25 3
Ambient Phosphoric acid lon Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0530 21-Aug-24 21-Feb-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0089 7-Oct-24 T-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0087 7-Oct-24 7-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0081 4-Oct-24 4-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0412 29-Oct-24 29-Apr-26 18
Ambient wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0413 29-Oct-24 29-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0414 29-Oct-24 29-Apr-26 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_FS0141 20-Aug-24 20-Feb-26 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0215 23-Aug-24 23-Aug-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0437 19-Oct-23 19-Oct-24 12
Workplace Total Dust Field Rotameter BKK_FS1040 1-Jul-24 1-Oct-24 3
Workplace  [Total Dust Field Rotameter RYG_FS0196 2-Oct-24 2-Jan-25 3
Workplace  [Total Dust Digital Balance RYG_EN0004 22-Feb-24 22-Feb-25 12
Workplace  [Respirable Dust Field Rotameter BKK_FS1040 1-Jul-24 1-Oct-24 3
Workplace Respirable Dust Field Rotameter RYG_FS0196 2-Oct-24 2-Jan-25 3
Workplace Respirable Dust Digital Balance RYG_EN0004 22-Feb-24 22-Feb-25 12
Workplace Phosphoric Acid Field Rotameter BKK_FS1004 2-Jul-24 2-Oct-24 3
Workplace Phosphoric Acid Field Rotameter RYG_F50627 2-Oct-24 2-Jan-25 3
Workplace Phospharic Acid lon Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
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right solutions.
right partner.

Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Workplace  |Sulfuric Acid Field Rotameter BKK_FS1004 2-Jul-24 2-Oct-24 3
Workplace  |Sulfuric Acid Field Rotameter RYG_FS0627 2-Oct-24 2-Jan-25 3
Workplace  [Sulfuric Acid lon Chromatography BKK_EN0069 12-Jan-24 12-Jan-25 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0025 25-Jan-24 24-Jan-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0027 22-Jan-24 21-Jan-25 12
Noise Leq 8 hrs Sound Calibrator RYG_FS0215 23-Aug-24 23-Aug-25 12
Noise Leq 8 hrs Sound Level Meter RYG_FS0302 19-Sep-24 19-Sep-25 12
Noise Leq 8 hrs Sound Level Meter RYG_F50303 23-Aug-24 23-Aug-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50359 15-Jan-24 14-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0360 15-Jan-24 14-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0520 25-Jan-24 24-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_Fs0521 25-)Jan-24 24-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0522 25-Jan-24 24-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0523 26-Jan-24 25-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0218 15-Feb-24 14-Feb-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0219 15-Feb-24 14-Feb-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS50224 16-Feb-24 15-Feb-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50226 16-Feb-24 15-Feb-25 12
Heat Heat Stress Heat Stress Monitor RYG_F50232 16-Feb-24 15-Feb-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0236 17-May-24 17-May-25 12
Soil Copper ICP-OES BKK_EL0037 29-Feb-24 28-Feb-25 12
Soil Copper Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Soil Copper Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Soil Iron ICP-OES BKK_EL0037 29-Feb-24 28-Feb-25 12
Soil iron Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Soil Iron Chamber (Cooling Room) BKK_ENO0167 6-Dec-23 6-Jun-25 18
Soil Zinc ICP-OES BKK_EL0037 29-Feb-24 28-Feb-25 12
Soil Zinc Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Soil Zinc Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Rayong Lab  |Temperature PH meter RYG_FS0477 30-May-24 30-May-25 12
Rayong Lab  |pH at 25 iGE pH Meter RYG_EN0152 14-Dec-23 14-Jun-25 18
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab  |BOD Incubator RYG_EN0154 1-Nov-24 1-May-26 18
Rayong Lab  |BOD Burette RYG_EN0216 24-Sep-24 24-Sep-25 12
Rayong Lab  |COD Spectrophotometer RYG_EN0037 18-Sep-23 18-Mar-25 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Dissolved Sotids 180°C Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  [Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  [Cil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_EN0061 21-Mar-24 21-Sep-25 18
Water Lab  [Iron ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab fron Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  |lron Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab  |Copper ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Copper Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab Copper Chamber (Cooling Room) BKK_ENO167 6-Dec-23 6-Jun-25 18
Water Lab  |Zinc ICP-MS BKK_EL0026 12-Dec-23 13-Jun-25 18
Water Lab Zinc Hot Block BKK_EL0054 22-Sep-23 22-Mar-25 18
Water Lab  |Zinc Chamber (Cooling Room) BKK_EN0167 6-Dec-23 6-Jun-25 18
Rayong Lab  |Conductivity Conductivity meter RYG_EN0029 4-Sep-23 4-Mar-25 18
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Stopwatch Calibration Test Report
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10 Jul 24 Amblenl Temperalure ("C) 292
Calibration sheet No : C-10724-BKK_FS0518 Fiolative Humidty (%): 84
Digital Temperaturs ID: ~ BKK_F50518 Refarence Temperature D RYG_FS0881
Serial No. : 1504025 Serial No, : 201000014018
Model : xC-572v Model: Diglcon-CC-VT-MS
Nexi Calibrate : 13 Nov 24
" Emor
Location MPE Pass | Fad
< © c
Stack ) ) [l 0 Pass
5 25 [ a Pass
% 50 [ a Pass
100 100 [ ] Pass
150 150 -] 9 Pass
200 20 1 2] Pass
2% 5 1 ) Pass
300 2o 1 ] Pass
500 501 1 2 Pass
Prota 100 100 [ a Pass
120 121 1 2 Pass
140 144 1 13 Pass
Cven 100 100 -] 3 Pass
120 121 1 3 Pass
180 141 1 ) Pas
Fiter 100 100 [ a Pass
120 121 1 2 Pass
140 141 1 3 Pass
Ext ° [ [ ] Pass
10 [ “t ) Pass
20 18 -1 3 Pass
Mater o o 0 3 Fass
28 25 ) e Pass
51 1 2 Pass
AuX [ o 0 a Pass
15 25 [ 0 Pass
0 51 1 ] Pass
MPE : (Maximum ertor of AAuARmR a
Calibrated by : Approved by : ! 7 2

Mr. Saksil Phaisanphisut

RYG Field Service Scantat (4)

FORMNO 'F 05:027 REVISION NO :2 ISSUE DATE 9 Fab 23

L Natthagsl  Jenguadenwong
RYG Field Sennce Specialist (1)

Calibration Date : 10 Jul 24 Nexi Cal.Dale:  10Jan25
Baromelic Pressure (mmHg) : 7524 Temperalure ("t:): 292
Relalive Humidily (%) : 640
Relerence Slopwalch Data Console Control Meler Dala
Stopwalch 1D No. : RYG_F50540 Diry Gas Moter No. - BRK_F5518
Model : Faos Model : XC-572-v
Senal No. E18081 Serial No. : 1504025
Calibralion Dale : 4.Jul 24
Ceriificate No. : E-2407022
Run No, | Time Actual (m:ss:ms) | Time Reading {m:ss) Diff. (ms) D1 (min)
1 5:00.03 5:00 3 0.00005
2 5:00:07 5:00 7 000012
3 5:00:07 5.00 74 000012
4 5:00:08 5.00 8 0.00013
5 5:00:05 5:00 5 0.00008
6 5.00:08 5:00 6 000010
7 5:00:08 5.00 6 000010
8 5:00:06 5100 6 0.00010
9 5:00:07 5:00 1] 0.00012
10 5:00:07 5:00 ] 0.00012
Average 0.00010
sD 0.00002
Calibrale by : Gealksil Phaiw v prves  Approvedby: N“ﬁ;}" j‘“}“‘“""}
Mr. Saksit Phaisanphisut Mr.Natthapol Jiengwareewong
RYG Field Service Scientisl (4} RYG Field Service Speciatist (1)
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET
Calibration Date: 10 Jul 24 Nazzie Set 1D, : BKK_FS0524
Calibralion Sheel No : C-100724-BKK_F50524 Vernier Caliper 1D.: BKK_FS1123
Nozzle Diameter (cm.) Hi-Lo (D, +D;+ D}/3
Nozzle ID #
o, D, D, Ap Duq
1 0.318 0318 0.318 0.000 0318
2 0472 0.474 0475 0.003 0474
3 0.832 0.635 0,634 0.003 0634
4 0.792 0.792 0.792 0.000 0.792
5 0952 0,952 0.852 0,000 0.952
6 1.001 1.110 1.082 0.019 1.098
7 1.256 1,262 1.262 0.006 1.260
8 1.801 1,598 1.600 0.003 1.600
Where : L D
D,.D,D,  =Therediferent nozzie diamelers al 60 degrees io
each other, each measured the nearest 0,025 mm, a
Ap = Marimum dislance between any two diamelers,
must be <0.100 mm,
Doy =(D,+D,+D;)/3
MEASUREMENT PLANE
Sahsit Praigan phise Lﬁ:ﬁ"\ w
ibrated by :. PR T ] ——

{ Mr, Saksit Phaisanphisut )

AYG Faid Senvice Scientist (4)

(Mr.Nallhapol Jiengwareewong }

RYG Field Service Specialist (1)




ENTECH Calibration Certificate

2

e e
Certificate No: G 670280
Type S Pitot Tube Calibration Date of issue: 25-Apr-24
Instrument description @ Rue Gas Analyzer
L Instrument model : Testo 350 New
Date Calibration  10-Jul-24 Due Date 10-Jan-25 Control unit serfal no.  :  03580162/1121
Pitot ID BKK_F50522 Inclinometer ID BKK_FS1131 Instrument serial no, @ 62965040/1121
Pitot SN Vernier ID RYG_FS0539 1D no. or control no. t RYG_F50564
Manufacturer : TestoSER Co. KGah
Probe description ;-
Probe model 1
- Probe serial no. P
B\\b‘ Parameter | Value Allowable Range Check Customer name © ALS LABORATORY GROUP (1HAILAND) CO.LTD.
al -1.8 -10° < @l < +10° OK Customer address ERS U <0, Road, Knwagng F Khe: Suar Loang,
a2 -1.4 -10°< a2 < +10° OK Bengkok, 10250 Thailand
T B1 17 5 < l<+5 oK ;:':Im:' shlifcute s sl
e = > 3 H -
'-‘—‘—‘c_*b..-_—'r—_:.m B2 -5 < P2+ oK Receiving date. T llAwr24
Y = - Parameter of calibration :  Gas Calibration(Oxygen 2,50,10.04,21.02 %o, Carbon Manogide 80,14,302,1003 ppm,
L] - = Nitrogen Dioxide 30.34,80.96, 201.9 ppm, Nitnc Oxlde 30.01, 151.5, 322.5 ppm,
Z=Atany -0.021 Z £0.125" OK Sulphu Diox de 50,36, 100.6, 600, ppm)
. W=Atan 0 | -0.006 W <0.031" 0K Condltion of UUC. @ Used
— = b T Dt 0.330 0.188" to 0.375" OK Amblent condition t A of the Measurmend wire ciied ot e staoioed labotery
N A/2Dt 1394 | 1055 PA/DtS 15 oK Temsemare  :2325°C
Al A 0.92 2.1Dt< A< 3Dt oK e
Callbration place P s 7 Yack 48, Toory Laks, Bangkok 10210 THAILAND

Calibration procedure ne.:  This instrument vas calib-ated by companson with Slandard gas mixture according
Certify that pitot tube/parbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2. The cliration certificate expanced uncertily of measurement is stated as the sanderd uncertamty of meosurent
Hultiphed by oIy 39 foctor k=2, which for 2 nammal usiridulion correspends L & Lvemge Probubly of aparomately 9556
Thes cortafizade iv anpaled oy fo e Lnder et Emao
This Catipration Certificate may nof be reparduced atner than in full exCept viim the parmiission of the rssung laboratary.
Grlibrahon cerficates withiut conature and sea! ot vaud and Thie results relste only (o the tems tested/CIwated.
This Cetimtion Gadifuate GXCUMENLS 36 taCebilly L0 RAlizas! SArGIGS, Ivivd) reaize measurement according to the
Intemmat-onal System of Unis (SI).

o canbration Work Instnuchon ne. WI-CL-20-C

vata comcioon.

Date of calibration + A
Callbrated by : Approved By : Mr. Kwanchai Khamdoung 1rs. Nongluck Wongsettee
Mr. Saksit Natthapol Ji
{ M, Saksi P"a'sa"ph'f"' } { Mr.Natthapol e e } Calibration Technlcian Technical Manager
RYG Field Services Scientist (4) RYG Field Services Specialist {1)
FRCLU9-CRev e Pagelof3 Izsued Jale 26/02/16

FOAM NO:F0E-124 REVISION NO.:0 ISSUE DATE: 25/12/23

Entech Industrial Sohation Coltd,
1 zV €c A48 Tror worons La<sy Banekos 102
Tl 010 BOZO5U!L  wvawe

THALAND Te! Q 7773 6386 Ta h
NN eot

Eamwongwar A7

ENTECIH Calibration Certificate 28 ENTE=ECIHH Calibration Certificate

st g Certificate No.: G 670280

ol
S Bean I fse

Certificate No.: G 670280

W
[

Callbration Results (After adjustment}  [Table 3)

Standard References  (Table 1) Standard Mean of Uneertainty
Parameter of Standard Error
Values uuc (]
Standard Certificate No, Vendor Due date
02 (%Val) 250 244 -0.06 015
Cygen { 02 ) 250 % Vo EZTE nze AT 02 (%Vol) 10.04 9.92 0.12 020
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 NimL 1B Hov-26 02 {%Vol) 21.02 2112 0.10 0.Jo
Oxygen ( 02 ) 21,02 % Vol CG-0043-22 Nent 10 Feb-27 €0 (pom) 80.ta 80 -0.14 30
Carbon monaxide ( €O ) 80,14 ppm CG-0040-22 Nimt 14-Feb-27 €0 (ppm) 302 301 B 60
Carbon manexide ( €O ) 302 ppm 1915/23 Linde 16-Jun-25 CO (ppm) 1003 1001 2 12
Carbon menxde ( CO ) 1003 ppm 2584/23 Unde 10:-5ep-25 NO2 (pom) 3034 276 274 8.0
Nitcgen Dioxde { NO2 ) 30.31 ppm 2703/22 Lnde 22 Aug 24 NO2 (ppm) 61.32 80.2 142 a0
Nitrogen Dioxidle { NO2 ) B1.32 ppm 3546/23 nde 14-Jan-26 NOZ (pomj 201.9 2014 0.8 17
Nilrcgen Cioxide { NO2 ) 201.9 ppm 1875/23 Linde 17-Jul-25 NO (ppm) 30.01 31 099 oy
Nitric Oxde ( NO ) 30.01 cpm CG-0014:23 Niml 19.Feb-25 NO (ppm) 1515 153 15 80
Nilnc Oxide { KO ) 151.5 2pm 016123 Unde 22.Jan-25 RO {ppm) 325 324 15 12
Nilrc Oxde ( KQ ) 322.5 opm 1974/23 Linde 17:3u1-25 $02 (ppm) 50.36 52 1.64 6.0
Sulphur Dizaide ( $02 ) 50.36 ppm 2004123 Unde 1730025 502 (ppm) 100.8 101 02 60
suphur Dizxdte ( $02 ) L0D.5 ppm 3507722 Linge 09-Nov-24 5072 {pomm) (15 599 -18 13
|_Suishur Dezwde { 502 ) 630.6 com 2003123 Lot 17-Jul-25
Measured room conditions Remark : 1 cmolfmol = ¢ =1
Temperaluie 726 ¢ B3 &AM Pressure :1006A mbar
Calibration conditions
Gas Temperature © 21 °C Fowrate ;1,200 mifmn Gasgressure 10192 mbar End of Report
Calibration Results (Befor adjustment) {Takike 2}
Standard Mean of Uncertainty
Parameter of Standard Error
Values tx)
02 (%Vol) 250 .06 015
02 (soVol) 10.04 0.12 0.20
02 (%Vol) 2:.02 0.10 030
€0 (ppm) 80.14 014 3.0
€O {ppim) 302 -1 6.0
€O (ppm) 1003 12
NO2 (ppm) 3034 8.0
NO2 {ppm) 8 .32 6.0
NOZ (ppm) 2019 12
NO (pam) 30.01 B.0
NG (ppm) 1515 8.0
NO (pam) 3225 12
502 {zpm) 50.36 60
S0? (epm) Lo0.6 6.0
507 [zpn) EOLE 598 13
MR ¥ Fzpe lol} Inre Dt 26000126
F/CL09 CRev T rage2el3 icsuied Date 26/02/16

Enlech Industrial Salution Co.ltd_

17427 S Newmengmen 17 Vae 28

wchastrin] Sok
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10 00030 #0091




CALIBRATION LABORATORY (0., LTD.

2101418 55 So Liaserl Maruki 23 Yzea 4 41 tanurl RY. Ladprra, Bangh ik 10230

Te: 0257403534 Far Q26782072 waen 2aanc £malsa sdeattancralyy om

CERTIFICATE OF CALIBRATION

FOR
NOMENCLATURE 3 VACULM GAUG.
. + [

MANUFACTURER : DWYER . .

| APPROVED BY . Tomin i/
MODEL/TYPE H DPGA-ID ) p /

] =1l
SERIAL NO. % D\'GOS[BKK_I-‘SMB]\‘EXT CAL, DATE ...oginke s
CLID. NO. $ 212300280 wh
JOB CONTROL NO. 3 240819087097
CALIBRATION SERYICE : M IN-LABORATORY O on-sI1E

CUSTOMI R ALS LABORATORY GROUP (THAILAND) CO,, LTD.

104 PHATTHANAKAN 40, PHATTIIANAKAN RD.

KHWAENG PHATTIIANAKAN, KHET SUAN LUANG, BANGROK 10250, TIIATLAND
DATE OF RECHIVED : 19 August 2024 DATE OF ISSLED : 22 August 2024

The repart uf calibeation shull not be 1eproduced except In fulf withut upprosal uf (he Cabibration Labovatary Co Lul

Calibrated By : Siwipong Pimdee

Calibration Engincer

Pt~

Approved By ¢ Monpkol Yotsgontorn
Authorized Signatory
22 August 2024

This Calblweatinn Cerilticate docuttents the irneeability 10 nutinnat standards, which (salize Lhe units of myasurement acearding

tn thie International System of Units ($1)

Cerlificate No, Q24087097

F-011-05/12-23

CALIBRATION LABORATORY CO.,LTD.

27611 14,55 Sci Praven 1

i 29 Viwk 4 Pracse Manuu: Hd Lazphran, 5

Tel B2 57692534 fax O 2672 vaed aHabraznycom Eral ol

CONDITION OF CALIBRATION I'TEM : RE ED IN GOOD OPERATIONAL CONDITION

MEASUREMENT RESULTS : ( X } withoul ndjustnient ( ) adjustment

The DUC was exercised by applying a known pressure Irom its zero ta full scale | times. Then 2 series of knowr:

sange pressare were applied, The STD reading wer recordsd and he means value were reported in the table below.
CALIBRATION DATA

CORRECTION OF PRESSURE

DU ST0 Reading ( kPa ) Cenwmson ta Comection { inllg )
LinHg } Up D tp Dowr tip Doun
000 0000 0.000 0.000 0.000 0000 0.000
1000 ~33829 -33473 9,990 9.99) -0010 -0.004

-20 60 -67.683 -19.986 -19.987 0,014 0013
2000 K992 25083 25c84 10017 10,016
2700 -91.381 91388 2675 -26.956 40013 +0.0)4
2500 94,779 94774 37987 28T 40013 0013

Uncertainly of mieasurenient 4 U 053 inHg
Towusrittiog Muid = Afr,
Technicai Nofe. Conversion facior 1 kPa s 0 2053003 ini g

Nate The Seope of Aceredised ANAB Centificaic Mo ACDM-2814 Ver on 012 Page 43 of ¢

This report is valid for Uhc above staled instrumentfs only.

m=4 End of Certilicate #25

Cratificate No. Q24087097

F3-011-05/12-23

CALIBRATION LABORATORY Co.,LTD.

Euagrox 20230

! abratey com

21161111 55 S0 Prasext Manuif
Ted 0257803534 I'er. (25

Yac 4, Prasen Mames 2 Laopt:

T salacrbn com B ai s

CLC

REPORT OF CALIBRATION

FOR

NOMENCLATURE : VACUUM GAUGE
MANUFACTURER i DWYER

MODEL / TYPE F DPGA-0D

SERIAL NO. [} DVGOBIBKK_FSU483]
DATE OF CALIBRATION 3 20 Aupust 2024

ENVIRONMENT CONDITIONS :
Temperature ¢ {232 2) %€ Relutive Numidits : (55F 10) %R11
PROCEDURE USED :

This instruument was eabibrated under procedure Nu. CLC-CPPP-05 according to DKD-R 6-1 as calibrasior, guidehines.
The zafilication was perfurmed by direct measurenent with Decument Process Calibrator aind Prassure Module

\which nntained by the Calibeation |aboratory Co., Lid

REFERENCE STANDARD USED :

Documert Process Calbrutor, Fluke Model 7418 SN, 5295020 with Pressure Module Model 200PDS SN 39404505

TRACEARILITY :

The aients we meeable (0 I System of Units (S1), through National Insttiie of Merzology { Mharland)

Certilicate No. MP-00-0-24. Due Date 08 Tebruary 2023

UNCERTAINTY ¢

cioral &= 2 Ithes been evatuated

e reperted uncenauty s bassd on a standard uncertainty malnplicd by covers

aceording w the "Calibration uf Pressure Gauges (DKD-R 61 which provides a level of confidence approxamaiéiy 93%

Cerlllcate No. Q24087097

F3-011-05112-23 page 2of 3
Bpe
=

&= DKSH

A8 1795

Equipment SPECTROPHOTOMETER Certificate No.: C06230441
Model: DR6000 Issued Date: 19 September 2023
Serial No. (or ID.): 1627845 (RYG_EN0037) Job No.: WO0-00005382
Manufacturer: HACH Page: 103
Condition: In Condition

Cusiomer: ALS Laboratory Group (Thailand) Co.,Ltd. {Rayong Branch)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand,

REVIEWBY ...
Environment Condition: Temperature 238 °C E 0.3 APPROVED BY .. H : -
Humidity 653  %RH t 1 Na??éil_ R h/)g b f?J_
Callbration Piace: ALS Laboralory Group (Thailand) Co.,Ltd. {Rayong Branch) (Wet Chemislry)

616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.

Calbration By: Mr.Natlapat Rungrueang

Calibation Date: 18 September 2023

The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabiltty: This cerlf is lo the CRM maintained by National Institute of Standards and

Technology (NIST) through Stama Scienlific Limited.
The standard for Wavelength Cerfificate No. 111583 and 111584
The standard for Photornelric Certificale No. 9114984 and 111588
The standard for Siray light Cerlificale No. 111586 and 111585
The siandard for Spactral resolution Certificate No, 111587

DS

' o

(Mr. Nattapal Rungrueang) {Mr. Nitinun Srihawen)
Persan in charge Authorized signatory
This cartificate I issuad the units of ncoarding lo the of Ui (S} 1 provides raceabliny of messursman I intamatong) or

Astionl sianderd or other recognizad national stendard leboratories
‘The measurament uncarminty sated ks the axpandad Uncarisinty which ks obtmned from the standard urcarainty multibed by the covarage tactor (=) la
pravide o level of contidence of approximately 5% B s detemined I oy o (GUM)
Theta sty mary be s¥ected by devissons from specifed condons. The rosults rella only Lo the flems 1aaled. caftwslad of sompiad, Tha report shall not ba
roproducad Rxcap! In full without approvel of DKSH Tachnology Limied.
hin Roupwy tnaTulad #1fe
(OSH Tochnalogy Limed

m 10280
2533 Sushivil Roart, Bangcrmh. Phathancng, Bangrak 10280
Proos +66 263 1000 Wanaim

Delivering Growth - in Asia and Beyond CAL-FM-CO&-15 12 Sep 2022



€= DKSH &= DKSH

Certifleate No.: C06230441 Page 20f 3 Certificate No.: 06230441 Page 30of 3
Callbration Resutts: Callbration Results:
Without Adjustment Without Adjustment
Wavelength Aocuracy {nm), The specirat bandwidth of Std at 2 nm and UUC gt2 nm Phofometric Accuracy (Abscrbance)
Standard Wavelength Unit Under Calibration GCorrection Uncertainty Wavelongth Standard Unit Under C; GCorrection Uncertainty
418 61 4183 0.31 0.13 0.0000 0.000 0.0000 0.0080
235nm
536,86 536.6 0.06 0.13 0.7355 0.737 -0.0015 0.0080
637.98 638.3 -0.32 013 0.0000 0.000 0.0000 0.0080
257 nm
748.48 7487 0.22 0.13 0,8574 0.857 0,0004 0,0080
807.03 807.4 £0.37 0.13 - 0.0000 0.000 0.0000 0.0080
nm
Photometric Accursey (Absorbance) 0.2864 0.200 0.0036 0.0080
Wavelength Standard absorbance  Unit Under Calibration Correction Uncertalnty - 0.0000 0.000 0.0000 0.0080
5000 0000 0.0000 = 0.0045 0.6374 0,637 0.0004 . 0.0080
0.2030 0289 0.0040 0.0045 .
420 nm Strey ight
0.5168 0.518 -0.0022 0.0046 Standard: cut-off UUC: Wavelength (nm) UUC: Trensmisslon (%T) Absorbance (A)
1.0288 1.028 0.0008 0.0045 280.62 +- 0.1 nm 260.6 1.3 1,888
9.0000 0:000 % 0i0035 391.44 +/-0.11 am 3914 1.3 1.888
0.2867 0.263 0,0037 00045
440 nm
0.5073 0.509 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045 Spectrai Resolution *
0.0000 0.000 0.0000 0.0045 Nominal Concentretion 0.02 % viv Peak Trough Ratlo SBW
0.2518 0.250 0.0016 0.0045 Standard Wavelength (nm ) 268.66 286.68 1.38 200
465 nm
0.4595 0462 -0.0025 0.0045 ULC: Wavelength (nm) 268.2 266.1
0.9334 0633 0.0004 0.0045 Sld Absorbance ( A) 04566 0.2780
0.0000 0.000 0.0000 0.0045 Absorbance { A) 0.413 0.300
0.2461 0.245 0.0011 0.0045
461 0.465: 0.4 oooe 0!
4652 486 <0:000 00045 * Callbration Marked * Not TIS| Accredited ™ in this Cerlificate have been included for completeness.
0.9488 0.848 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
= 0.2504 0.259 0.0004 0.0045 The End of Cartificate
nm
0.5040 0505 40,0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0,000 0.0000 00045
0.2578 0.257 0.0009 0.0045
635 nm
0.4971 0487 0,0001 0.0045
0.8720 0.671 0,0010 0.0045
By 1020 gwwm‘—mum:m
Bt w0
wmmawmmnm muﬁh‘:-."mw
Delivering Growth - in Asia and Beyond. CAL-FM-C06-15: 12 Sep 2022 Deiivering Growth - in Asia and Beyond. CAL-FM-COB-15: 12 Sep 2022
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&= DKSH :
Wunsndauanmadavinfouanaoy S FHEHMHE g
wnuftuem: WO-00005382 g
winntaefa: SPECTROPHOTOMETER fu: DR6000 wnuauiedes: 1627845 i s _lelzllelz]s 3
S ] %
a579dy (3u) AI9EDL () & 5 EEBE A ERER H
= s
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5 5 2 5
B | O | 4 wnekeypag) @ | o SEof2 .| 8 H
- 2 T % ] o =alelzlzlel= 3
= [m] 5. wumo (Display, Screen Contrast) = () . 7 £ < ] ol i g FLBIEIR]|R z
re B £ s 8 =
Spectropholometar [ a é 2 i £ 3 z & =
= Jir g 3 8 5 5 8 8 E
o | o 6. wwénlvh (Battery Backup) >= 2.5 VDC o | o e T pigs2:23]|8& MEEEEE 503
= E s 2 JEEISE s H
O =] 7. dwpulonarmuiuiei (Wavelength Control) =] o f £ 5 ¢ gL ez 'g i oo el Bl Rl A 2 5
= = oo & £ 3O Z g <
= o 8. ATWw1IARL (Wavelength Check) = O z < 2 alal=lzle -
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3 2 2
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Mr.Nattapat Rungrueang N H z i g 6 & &8
2 = S g 2 I3 -
. . = =] =z Q,
Service Engineer 5 {,; g '_.5“ § % 3 :<: z-v elalzlale 2_
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DS Tectviiogy Limamt
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45 Surumvt Romt. Bangctm, Prvnkhenong, Sengaok 10261
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Stopwatch Calibration Test Report

Calibralion Dale : 10 Jul 24
Barometric Pressure (mmHg) - 749.1
Relative Humidity (%) : 262

Relerence Stopwalch Data

Nexi Cal, Dale: 10 Jan 25

Temperature {'C): 338

Console Control Meter Data

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Callbration Date : 10Jul 24 Amblent Temperalure (°C) 28
Calibration sheet No, : G-100724-BKK_FS0557 Relative Humidity (%): 402
Digial Temperalure ID:  BKK_FS0557 Refarence Temperalure ID RYG_FS0681
Serial No : 1606041 Serial No.: 201090014918
Modet : XC-572V Model : Digicon-CC-VT-MS
Next Cafibrate ; 13 Nov 24
Locatien A Dl i MPE Pass 1Fad
c *C C
Stack ] ] ] E) ass
25 24 - 5] Pass
=% a0 - :] Pass
100 1] -1 13 Pass
150 149 -1 + Pass
200 199 -1 * Pass
250 260 - + Pass
300 08 - f Pass
500 408 - =3 Pass
Probo 100 ] -1 3 Pass
120 19 - 43 Pass
140 ] -1 ) Pass
Cven 100 [ A £3 Pass
120 119 - =3 Pass
140 139 -1 3 Pass
Fitor 100 100 [ 3 Pass.
120 120 o 3 Pats
140 141 1 2 Pass.
Ext o ] [ 13 Pass
0 10 o 3 Pass
20 20 [ ] Pass
Mator o o [ 3 Pass
25 25 o 23 Pass
50 % o 3 Pasy
ALK ] ] o 2] Pats.
25 24 -1 23 Pass
5 45 ] 2 Pass
MPE : {Maximum error of Xt Auaul
Soahts Phais lit;;”“ L‘?"“”"“""?/
Calbbraled by : e i Approved by :

Mr. Saksil Phalsanphisit e Hathapdl  Sengwareniong

VG Field Senvce Seientist {4) RYG Field Service Specalist (1)

FORMNO : F 06-027 REVISION NO:2 ISSUE DATE: 9 Fab 23

Type S Pitot Tube Calibration

b Sakuit Phasangihisut )

RYG Field Service Scienhst (4)

Stopwalch ID No, : RYG_Fs0540 Dry Gas Meter No. BKK_FS0556
Model: F808 Model : XC-572-V
Serial No. : E18061 Serial No. : 1606041
Calibration Dale : 4Jul 24
Cerlificate No : E-2407022
Run No. | Time Actual (m:ss:ms) | Time Reading (m =s) Diff. {ms) Diff. (min)
1 5:00:03 5:00 3 0.00005
2 5:00:07 5:00 7 0.00012
3 5:00:07 5:00 7 0.00012
4 5:00:08 5:00 8 0.00013
5 5:00:05 5:00 5 0.00008
6 5:00:07 5:00 K4 0.00012
i 5:00:06 500 6 0.00010
8 5:00:08 5:00 8 0.00013
Ll 5:00:08 5:00 8 0.00013
10 5:00.07 5:00 i7 0.00012
Averags 0.00011
sD 0.00003
Calibrate by : Salsit  Phaiswvphed Approvedby: N"#:f‘” l“?"‘"""""’}
Mr. Saksil Phaisanphisut Mr.Natihapol Jiengwareewong
RYG Field Service Seientisl (4) RYG Field Service Specialist (1)
PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET
Calibration Date : 10Jul 24 Nozzle SetiD. : BKK_FS0562
Calibration Sheet No. : C-100724-BKK_F 50562 Vernier Caliper 1D.: BKK_F51123
Nozzle Diameler (em.) Hi-Lo 0+ 0= 013
Neozzle 1D #
D, D, D, Ao Do
1 0.305 0.302 0.302 0.003 0.303
2 0.485 0.475 0.485 0.010 0.482
3 0.620 0.635 0635 0.015 0.830
4 0.765 0.765 0.765 0.000 0.765
5 0870 0.980 0.975 0.010 0.975
6 1.085 1.085 1.081 0.004 1.084
7 1275 1275 1275 0.000 1275
8 1610 1.610 1615 0.005 1612
Where: b B
0.0, D, = There diflerent nazzie diameters at B0 degrees to
€3ch other, £
Ap = ¥
must be < 0,100 mem.
Oy = (D, = Dy = D1#3
MEASUREMENT PLANE
Samsit Praisor v phisei N"ﬂ;‘;""‘ jwr"“""}
Calibrated by : — Approvedby —

(Mr.Nalthapol Jiengwareewong )

RYG Field Service Specialist (1)

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID BKK_FS0560 Inclinometer ID BKK_F51131
Pitot SN - Vernier ID RYG_Fs0539
o= Parameter Value Allowable Range Check
B EaE al 06 10°< al< 10 oK
a2 14 -10°< a2 <+10° OK
- B1 -2.3 5°< B1<45° oK
= 5, 82 0.5 5°< p2<+5° oK
¥ -1.1 - -
8 13 - 5
Z=Atany -0.017 Z <0.125" OK
W=Atan8 0.020 W <0,031" 0K
Dt 0.311 0.188" t0 0.375" OK
Af20t 1415 | 1.05< PA/DtsS 15 [e]3
A 0.88 2.1Dt< As 3Dt OK

Certify that pitot tube/porbe meets or exceeds all specifications,
crieria and/or applicable design features and is hereby assigned a pitot tube
certification fact of 0.84 . See 40 CFR Pt, 60, App. A,EPA Method 2.

Calibrated by :

Jillge Jacgwmey

Approved By :

{ Mr. Saksit Phaisanphisut }
RYG Field Services Scientist (4)

{ Mr.Natthapol Jiengwareewong }
RYG Field Services Specialist (1)

FORMNO: FO6-124 REWISION NO:0 ISSUE DATE: 25/12/23



ENTECHH

Difference For Greater Value

Calibration Certificate oy

Certificate No: G 670781
Date of Issue :  07-Nov-24

Instrument description :  Fue Gas Analyzer S

Instrument model : Testo390 REVIEW BY J

Instrument serial no. o 63119020

Control unit serfalno. -

10 no.orcontralng, ¢ RYG_FSDSES AFPROVED BY

Manufacurer : Testo SE & Co. KGaA

Probe description : - =

Probe model [ SENXTCALDATE, |/ TiOv-25

Probe serlal no. LI

Customer name t  ALSLABORATORY GROLP (THAILAND) CO.,LTD,

Customer address E ] 40, Raad, Khwwaeng Khet Suan Luang,
Bangkok, 10250 Thalland

Tolal pages of certificate : 3 Pages

Receiving no. L-284321

Receiving dete. 05-Nov-24

of : GosCal dxygen 2.50,9.984,21,02 %vol, Carbon Monoxlde 80.18,302,1007 ppm,

Ntric Oxide 30,0, 151,5, 322.5 pp, Sulphwr Dioxide 50,36, 2008, 600,68 ppm)

Condition of UUC. i Used

Amblent conaltion : Allof the Measumment ware caned out the stabillzed labotary
Temperature ;2325 C
Hurnldity : 55 2 15 %RH

Calitration place f 1121 8o 47 Yack 48, Laksl, Bangkok 10210 THAILAND

Galibration procedure no. :

The call i

This instrument was ealibrated by companson with Standard gas motwre actording
to calibration Work Instruction no, WI-CL-28-C

ty Of i

15 Slated a5 the standar uncertainty of measurent

Mulbphed by covevage factor k=2, which for o norm distibution carmespands (o 3 coverage probsbilty of approximately 95%.

test

congion.

This Getvation Certificate may not be reporatuced other than m full except with e permission of the issuing laboratory.
Calbration certificates without Sgrature and seal ot vakid and The results relate oaly to the ttems festedycalibrated.
This catitration centificate documents are tracetikly 1D nationsl SLandiards, wiich realize medsurment according to the

Intemations! System of Units (ST).

Date of callbration H

FMACLD5-C Rev

ENTECH INDUSTRIAL SOLUT

07-Nov-24

Mr. Kwanchai Khamdoung
Calibration Technician

Page 10f3

CO.LTD

o

Mrs. Nongluck Wongeettee
Technical Manager

Issucd Date 26/02/16

TTN21 B Ngamachgesn 37 Yavk 38, Too

ENTECIH

Difference For Greater Value

oG, Last, Bangeon
Tax 10 010543603885

Calibration Results (After adjustment)  (Table 3)

THAILAND

www eniech £o I

Calibration Certificate i

02775 el

Teevh co

S ima

SaSiane

Certificate No.: G 670781

ENTECIH

Difference For Greater Value

Standard References  (Table 1)

Calibration Certificate o

Certificate No.: G 670781

Sandard Certificate No. Vendor
Oygen (02 ) 250 % Vel w12 Unge
Oxygen { 02 ) 9.984 % Vol CG-0113-29 Nimt 01-Aug-29
Oxygen (02 ) 21.02 % Vol €6-0041-22 Nimt 10-Feb-27
Carbon monoxide { €O ) 80.18 ppm CG-0002-24 Nimt 11-Jan-29
Carbon monoxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Carbon monaxide  CO ) 1007 ppm 1870724 Linde 17-lun-26
Nitric Oxde { ND ) 30,0 ppm CG-0065-24 Nimt 06-May-26
Nitne Oxde ( NO ) 151.5 ppm 0161723 Linde 22-Jan-25
Nitric Oxide ( NO ) 322.5 ppm 1974723 Linde 17-Jul-25
Sulphur Dioxide { S02 ) 5036 ppm 2004/23 Linde 17-3ul-25
Sulphur Dioxide ( SO2 ) 100.8 ppm 3507/22 Unde 09-Nov-24
Suiphur Dicwide { 507 ) 6008 ppm 2003723 Unde 173425
Measured room conditions
Temperature H 218 °C Humidey @537 WRH Pressure 10101 mbar
Calibration eonditions
Gas Temperature 23 °C Fowrae : 600 mymn  Gas pressure 10124 mbar
Calibration Results (Befor adjustment) (Table 2)
Parameter of Standard Fec IS Error - i
Values uuc (£)
02 (%Vol) 250 247 -0.03 0.5
02 (%oVol) 9.984 9.92 -0.064 0.20
02 (%oVol) 2102 2011 0.09 030
O (ppm} 60.18 77 3.8 a0
€0 (ppm) 302 295 7 60
€O (ppm) 1007 986 2 12
NO (ppm) 30.0 27 <30 B.O
NO {ppm) 1515 147 45 8.0
NG (ppm) s an 115 12
502 (ppm) 50.36 51 0.64 6.0
502 (ppm) 100.8 102 12 6.0
502 (pom) 600.8 603 22 13
FM-CL-05-C Rev B Page20f3 Issued Date 26/02/16

ENTECH INDUSTRIAL SOLUTION CO.LTD.

17121 Gailig 47 Yees 21 Toorguonchong Lans Dongioe 10210 THALAND Tel 007 A Fan 07778 Wt il meneen o
Tax ID; D105536035501  www enlech co th
DRY GAS METER CALIBRATION TEST REPORT
Calibration of Dale  10-Jul-24 Baromelric Pressure { mm.Hg ) : 7491
Hext Cabbeation Date  10-Jan-25 Relalive Humidity (%) 462
Temperalure {'C ) 338
Dry Gas Meter Data Beference Doy Gas Motor Data
Calibraion sheel No. : C-090724-BKK_FS0563 Reference Dry Gas Meter 1D :  BKK_FS1122
Dry Gas Meler ID BKK_F$0563 Senal No, A2003240
Serial No. 16086011 Carreclon Factor (Y) 0.9824
Model No. XC-62-Cv Next Calibration Date 7 Nov 24
Dy Gas Lioter
Raferonce Dry Gas Heler Calibration Dry Gas Meter i
i fLisers) ™ Vm (Liters) T To Avg. Tm Fattor
Firal ntiat Total icy T EEETE RS ici (c) V)
3000 000 3000 210 3022 000 3022 210 270 270 09752
3000 000 30.00 210 3021 0.00 021 210 210 210 039756
6000 000 60.00 270 61.11 0.00 8111 280 20 270 09626
6000 000 60.00 210 6088 000 6088 280 280 210 09582
20.00 000 90.00 270 5033 000 9033 20 20 210 09788
50,00 000 90,00 210 80.22 000 9022 280 280 210 0.9800
g 0.9737

Y = Ratio of reading of relerence dry gas mefer to cry gas meter ; tolerance for indwidual + 005 from average

/,719//(_4\/
Calorate by : Approved by :

K. fttakom sriwasa ]

RYG Fuld Sence Scient

{ Mr.Natthapa! Jiengwareowang)

RYG Fiokd Service Spacialis! (1)

Standard Mean of Uncertalnty
Parameter of Standard Errar

Values uuc t2)
02 (%Vol) 250 247 -0.03 015
02 (%Vol) 5.984 992 -0.064 0.20
02 {3Vol) 21.02 211 0.09 0.30
€O (ppm) 60.18 80 .18 3.0
O (ppm) 302 302 0 6.0
0 (ppm) 1007 1004 3 12
NO (ppm) 300 31 1.0 8.0
NO {ppm) 1515 153 15 8.0
NO (ppim) 3225 32 -1§ 12
502 (ppm) 50.36 51 0.69 6.0
$02 (ppm) 100.8 102 12 6.0
502 (pom) 600.8 603 2.2 3

Remark : 1 amol/mol = 1 %vol. 1 ymol/mol = 1 ppm,
End of Report
FA-LL-O0C Bev B Pape3of3 issued Dale 26/02/16
ENTECH INDUSTRIAL SOLUTION CO.LTD
T = Ngawengean 47 Yatk 38 Towr geongleona Lat, Danshos 15270 TH

Tax ID 0105535035581  www enfoen ca

FORM NO:F 08-02) REVISION KO- 7 1SSUE DATE 30622



APPROVED BY ._/ﬁf"i"*)f’ nnfl

DIGITAL TEMPERATURE CALIBRATION DATA SHEET ] e
Cakibation Dale 10 Jut 24 Ambient Temperalure (°C) 38 {‘j NEXT CAL Date 12 Joo 2008 ] ras
Calibration sheal No, : C-100724-BKK_FS0563 Relalive Humldty (%) : %62 / 3
Digital Temparatura ID:  BKK_FS0563 Referance Temperature ID RYG_FS0681 {E j}
Serial No. : 1608011 Seriat No, : 201080014918 )\b ARCHEMICA v
Modal : XC-62-CV Model : Digleon-CC-VT-MS ( f;
Nexi Calibrate : 13 Nov 24 V‘:t . . . ) ‘
Lot |eerence i Emor Ve P @ Certificate of Calibration h\*
c c oC. 43 L{)
Stack o ) [ 3 Pars xS
—— = x 0 5 P 5o ICS-2100: Anion (ID#659) 6%
5 50 o 3 Pass (rg
:‘: :: : ; ::: :;c; This certificate Is to verlfy that instrument below are callbrated \‘
200 - 3 P: )
750 ;: r: :3 P:: {{; by Archemica Lab Co., Ltd. .5{}‘*
300 29 1 13 Pass 3 d)
500 L] 1 3 Pass G
Proba 100 100 [ 23 Pass }Q’/'{ }\"\3{
) 1o ' s o (5 IC5-2100 S/N: 15010977 B
140 1% 1 ans
o 1 1
. ({; AS-HV S/N: 5450A36659 (1)
Y
Fitar 100 100 L] ) Pass & i
120 I o P Pass C‘) )
140 140 ] E] Pass .'i
Ext o o 0 ) Pass f-_r? For el
10 L] L] 2] Pass y
20 19 -1 13 Pass A & ﬂ
— - ¥ > = e E‘w ALS Laboratory Group {'Egauland) Co., Ltd. ?_L
25 25 o ) Pasy ( \ /2
50 50 f) 3 Pass 5 g D)
AU L] [ 0 Fr] Pass e AN
25 25 [] 3 Pass ;E (9}
50 ) [] ] Pass ( s
I . :{) /
MPE : (Maximum permisaible error of measurement) maTdanengaganaomsTaduayte CL‘\ Operator Signature: M__‘ Date: Jan 12, 2024 @
0
Wy e) - iz {Mr.Nutdanai Laekhwan) s s
A AL e I~ ) :; 7
Calibrated by % Al d by : ‘ "
brated by : e pproved by : - i Application Chemist
Mr. Jitlakom Srwasa Mr.Nalthapol Jiengwareewong &
RYG Fleid Service Scaetiat (2} RYG Fietd Service Specialist (1) “;—"‘\‘
FORMNO FOb-027 REVISIONNO:2 MSSUEDATE § Fen 23 !331}1
$7] "_a“?“'x--\.x_.,_ P N iy, OO RO
AR B NS VRS PRSN ot
Sartorius (Thalland) Co., Ltd.
128 Rama B Road, Hugykwang, Huaykwang, Bangkok 10310 SA?T‘ >? I L’S
Type S Pitot Tube Calibration NSCTISITIS 17025 n
; \Q CABRATION 0426 REVIEW BY _:D,E.".‘.‘i’g'_“ ;
LENINCAIS of canib
LN jon| 7 et
Date Calibration  10-Jul-24 Due Date 10-Jan-25 o ali ratlon
Pitot ID BKK_FS0523 Inclinometer ID BKK_Fs1131
. 5 Model N H ' .
Pitot SN . Vernier ID RYG_F50539 ol Number : - MSU2245-100-DU Certficaie No. : 24BCIGOTS
Description:  Analytical Balance Issued Date :  Friday, February 23, 2024
Serial Number: 0031708552 No.: 229198
IDNo, : RYG_EN0003
E :g Parameter Value Allowable Range Check :  Sarerius Page No. : 10f2
o2 al -0.2 -10° < al<+10° OK —
2 24 10°< a2 < +10° 0ok Customer Name : ALS Laboratory Group (Thailand) Co.Ltd. (Reyong Branch)
1 -1.2 -5°< B1<+5° 0K S16/10 Moo 5 T.Maenam Khu, A.Plusk Daeng pmmﬂ.,__'_;____
2 -1.6 -5°< B2<+5° OK
" 11 - = Calibrated Place : ALS Laboratory Group ( Thailand) Co., Ltd.(Balance Room)
i [F] 0.2 - - 616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand,
L L = - " T—
=Ty Z=Atany 0.018 2 <0.125 OK Callbrated By : Nl il it
. W=Atan© ]| 0.003 W <0.031" oK ) 1T e S Calibration
= ot 0.308 0.188" to 0.375" oK Celtoration Dale : Thursdsy, February 22,2024 Procedure No. : This calibration was congucted
— & —s calbration was conducted by
3 Af20t 1494 | 1.05< PA/Dts 15 oK Using in-house calbraion & nurber
e A 0.92 2.1Dt< As 3Dt OK Based on UKAS LAB 14: 2018
Melrological data : Ambienis Conditions:
Capacity : 220 g Readability : 0.0001 g T B 23.7°C E3 5.0°C
Certify that pitot tube/porbe meets or exceeds all specifications, Humidity : 62.0 % RH
crieria and/or applicable design features and is hereby assigned a pitot tube Reasons for calibration Pressure = L
certification fact of 0.84 . See 40 CFR PL. 60, App. A,EPA Method 2. [ New Insalogon [ service / Repalred () Ra-caltrationy Martenance Equioment Condition: Good Operate (] Fair

Measurement Method UKAS Publication Ref :Lab 14
The measuroment uncertalnty stated is the expended annﬂ!rvminh Is obtained from the slandard uncerainty muliplied by the
W the Guide to

coverage facter (k=2) to provide o leve! of 95%. Itis with fhe

‘ (GUM). Th s the Naticnal which
realise the unlt aceording (o thi " .
Serors Mot oy B Standard System of Unils (SI). Report of Telerance came form [ist of
Traceability:

| P |
eahsit Thasgm g [ [Z N N dogel Number_ Descrsion Trocesblly [Cetfcatoto. _|oue oste
Calibratedby: Approvedgy: ' ' 9~ O YCS011-522-00 _Isastorios welgh sel fmg - 50009 E2YCS011:52200 [ TCS mes | 23-Aug-2025
{ Mr. Saksit Phatsanphisut ) { Mr.Natthapol liengwareewong ) MHE-35250 Humidty/BerometerTemp Lutron MHB-3825D _lQKSH__C19231845 'zsm_a
RYG Field Services Specialist {1} | |

RYG Field Services Sclentist {4}

This ceriificale ratate and apply this equipment only.

- oy nel be than in full axcept with Q n 3 s
the prior writien spproval of the Viedifieation Operation Divislon At T
Sarodus (Thaland) Co., Lid,
FORM NO:F06-124 REVISIONNO:0 BSSUE DATE: 25/12/23 S A
SOP FM33 03 February 2022 Mr.chonehai Intrhana(Technlcal Manager) ’g




Sartorius (Thailand) Co., Ltd.
125 Rama 0 Rosd, Horymang, Barghok 10310

SARTORILS

@% of Calibration

Model Number: _MSU224S-100-DU Certificate No. : 24BCI0073
Description ; Analytieal Balance lssued Date:  Friday, February 23, 2024
Serial Number: 0031709552 No. : 229196
ID No. : RYG_EN0003
Sarorius Page No. : 20of2

Calibration Results : Without Adjustment

Repeatability Eccentriclty (Off-center loading error)
oadout of th foad, Le, 13 1 W4 of mezimim capacy, plecad i he
opestedly e s sedio sddlonst
epress reproducidiy quantstively. points ( R78).
Nominal Vakue : (Low Load) 20,0000 200.0901  INominal value : 100 9
20 g 20.0000 200.0000 Tolerance 0.0004 [
Tolarance 20.0001 | 200.0001
0.0001 g 20.0000 200.0001 Difference
. | Dhchsba i S s ianl
20.0000 20
Nominal Value : (High Load) 20.0000 20
00 g 15.9999 200.0001
Tolerance 20.0000 260.0000
00001 g 20.0000 200.0000
20.0000 200.0001 | -
Standard Devigtion 0.00005 0.00005
Linearity
Tolerance 0.0002 a
[ Nominel Value Canvenlional Mass Value Displayed Value Deviation Uncerlainty
@ ) )] @ 9 |
0.01 "0.0100 0.0100 0.0000 0.00013
0.1 0.1000 0.1000 0.0000 0.00013
0.5 0.5000 0.5000 0.0000 0.
1 1.0000 1.0000 0.0000 0.
5 | 5.0000 5.0000 0.0000 | @.
10 [ 10.0000 10.0000 0.0000 1 0.
20 | 20,0000 20.0000 0.0000 | 0.
50 50.0000 50.0000 0.0000 | 0.
100 100.0000 99.9539 =0.0001 | 0.
200 | 200.0000 195.9999 —-0.0001 | 0.
End of Report
SOP FM 33 03 February 2022
High Volume Air Sampler Calibration Worksheet
ProjectSlte: Michelin Siam Co.Ltd Barometric Pressure (mm Hg) : 755.2
Callbrate Locatlon : shusnnlinn (A2) 0): 325
Callbrate Date : 11-0ct-24. High Volume 1D : RYG,F50663
[ No: C-111024-RYG_FS0663 High Volume Model : TE-5009%
Callbrator ID: RYG FS0206 High Volume S/N : 6260
Callbrator Model : TE-50284 Callbrator Slope : 148469
Callbrator S/N : 1543 Callbrator Intercept : 002523
Test No. Delta Hz0 Qs L Linear Regression
Inch {m*/min) (CFM)
* 29 L1545 40 |Slope: 338885
4 38 12658) 4 intercept: 10717
3 == 14919 50| corretation Caefficlent : 09995
4 54 15662 54
5 67 17417 60
1{crm)
65.4
¥ = 30088c + L0717
00
00 o0s 15 0
astd (m3/min}
Calibrated by Approved by : -

{ Mr. Norranon Tathongkham)
Field Sclentist(2)

(Mr. Noppong Juntarupan)
Enviro Fleld Coordinator Sclentist (3)

FORM NO:F 06-073 REVISION NO:2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

ProjectSlte : Michelin Siam Co.Ltd Baromelric Pressure (mm Hg) : 7552
Callbrate Locatlon : dvlnauineiiznauns (A1) [§5H 325
Calibrate Date: 11-0ct-24 High Volume D : RYG H
CallbrationSheet No.: C-111024-RYG_FS0662 High Volume Model : TE-SD09%
Callbrator ID: RYG FS0206 High Volume S/N: 6259
Callbrator Model : TE-50284 Callbrator Slope : 148469
Callbrator S/N 1543 Callbrator Intercept : -002523

Test No, Delta .0 Qua 1+ Chart Linear Regression
{inch) {m®/min) {CFM)

1 27 11148 40 Slope : 327588

2 33 12298 43 Intercept: 34477

g Gl bt} 50 | correfation Cocflicient: 09992

4 53 15518 54

s 65 17158 60

1{cFn)
654
|
! y=32.759x +.3.4077
| |
1 1
| o6 |
| 00 05 1.0 15 1] |
Qstd (m3/min) |
s o ot
Callbrated by Approved by :
( Mr. Norranon Tathongkharn) {Mr. Noppong Juntzrupan)
Fleld Sclentist(2) Enviro Fleld Coordinator Sclentist (3)
FORM NO: F 06-073 REVISION NO:2 ISSUE DATE: 20/11/23
High Volume Alr Sampler Calibration Worksheet

Project She: Michelln Siam Co,Ltd Barometric Pressure (rom Hg) : 755.2

Callbrate Locatlon : FhEuMam (A3) T 0 325

Callbrate Date: 11-0ct-24 High Volume D : RYG_F50291

CalibrationSheet No.: ©111024-RVG_FS0291 High Volume Model : TE-5170D

Calibrator ID: RYG_F50206 High Volume /N : 5333

Callbrator Model : TE-50284 Callbrator Slope : 148469

Calibrator S/N : 1543 Callbrator Intercept : -0.02523

Test No. Deltatiz0 Qs ichary Linear Regresston
Inch! {m*/min) {CFM)
1 28 11348 40 Slope : 33,6033
2 38 12658 4 |intercept: 15940
) 46 14475 50| correlation Coeficlent: 09994
4 54 15662 54
5 66 17288 60
1{cFm)
654
¥ =33.603x+ 1,594
00 -—
00 05 10 15 20
Qstd (m3/min)
Calibrated by Approved by:

{ Mr. Norranon Tathonghham)
Field Sclentist(2)

(Mr. Noppong juntarupan)
Enviro Field Coardinator Scientist (3)

FORM NO: F 06-073 REVISIONNO:2 ISSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

ProjectSite: Michelin Slam Co,Ltd Barometric Pressure (mm Hg) : 7552
Calibrate Locatlon : uarastindu (A4) T (°cy: 325
Callbrate Date: 11-0ct-24 High Volume D : RYG,FS0179
Callbrationsheet No. C-111024-RYG_FS0179 High Volume Model : TE-5170D
Calibrator ID: RYG_F$0206 High Volume S/N: 4805
Callbrator Model ; TE-5028A Callbralor Slope : 148469
Calibrator $/N 1543 Callbrator [ntercept : -002523
TestNo. DeliaH Qs [geid Linear Regression
{Inch) [m®/min) (™M)
1 29 11545 40 slope:: 34,1541
L i 12656 | intercept: 05759
¥ 48 L4475 S0 |correlation Coefficlent: 09990
4 55 15804 54
5 66 17288 60
|
1)
654 |
|
|
¥ MASA4 05750 |
1
00 ‘
0o 0s 10 15 20 |
Qstd {m3/min) |
|
— — ——
T e
Calibrated by Approved by :
{ Mr. Norranon Tathongkham) {Mr. Noppong Juntarupan)
Field Sclentist(2) Enviro Field Coordinator Sclentist (3)
FORM NO:F06-073 REVISION NO.:2 ISSUE DATE: 20/11/23
High Volume Air Sampler Calibration Worksheet
Profect Site: Michelin Slam Co, Ltd. Barometric Pressure (mm Hg) : 7504
Callbrate Location : Ahushlunn (42) T 0: 297
Callbrate Date : 20-Dec-24 High Volume [D : RYG_FS0396
CallbrationSheet No:: C-201224-RYG_FS0396 High Volume Model : TE 51700
Callbrator [D: RYG_F50206 High Volume S/N : 5688
Callbrator Model : TE-50284 Callbrator Slope : 148469
Callbrator S/N 1543 Callbrator Intercept ; -002523
TestNo. Deltaliz0 Qe A Chart Linear Regression
(inch) {m’femin} (CFM)
1 26 11017 40 |slope: 37.4936
2 3.2 12194 “ Intercept : -1,6560
3 42 13934 50| correlation Coefficient: 09987
4 48 14878 54
5 58 16330 60
1{cFm)
65.4
y=37.494x - 1,656
DO — - m e e m e
00 05 10 15 20
Qstd {m3/min}
Callbrated by Approved by : ‘57"-& =

{ Mr.Khunakon Manchuan )
RYG- Fleld Services Scientist (1)

{Mr. Supot Salamteh)
RYG-Field Services Section Head

FORM NO:F 06-073 REVISION NO:Z ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

Project Site: Michelin Stam Co. Ltd. Barometric Pressure (m Heg) : 7584
Callbrate Location : drffnavunalznanns (A1) (°Q): 29.7
callbrate Date : 20-Dec-24 High Volume 1D : RYG_FS0179
c No €-201224-RVG FS0179 High Volume Model : TE51700
callbrator ID: RYG_F50206 High VolumeS/N : 4805
Callbrator Mode! : TE50284 callbratarSlope : 148469
CallbratorS/N : 1543 Caltbrator [ntercept : 002523
TestNo, Delta H20 Qs dfichare Linear Regression
{inch) (m’ fmin) (CFM)
1 24 10594 40 slope : 366229
Z 30 11815 & Intercept: 10409
. 38 13266 50| corretation Coeieicnt: 09951
4 4.6 14570 s4
5 56 16050 60
Hesm)
654
¥=36.623x + 1.0409
o0 .
00 0s 10 15 0
Qstd {m3/min)
Callbrated by Approved by : ‘%;6 =
{ MrKhunakon Manchuan ) (Mr. Supot Salamteh)
RYG- Fleld Services Scientist (1) RYG-Field Scrvices Sectlon Head
FORM NO:F 06-073 REVISION NO:2 1SSUE DATE: 20/11/23
High Volume Afr Sampler Calibration Worksheet
ProjectSite s Michelin Slam Co, Ltd. Barometric Pressure (mm He) 5 7564
Callbrate Locatlon : Trauvan (43) °0): 297
Calibrate Date: 20-Dec-24 High Volume ID : RYG.FS0664
CalibratlonSheet No: C-201224-RYG_FS0664 High Volume Model : TE-5009X
Calibrator D: RYG.F50206 High Volume S/N: s261
Calibrator Model : TE-50264 Callbrator Slope : 148469
CalibratorS/N: 1543 Callbrator Inlercept : 002523
TestNo, Delta Hiz0 Qaa ;; Coary Linear Regression
{Inch) {m’fmin} {em)
1 28 11423 40 Slope: 385526
2 34 12562 G Intercept: 41449
3 42 13934 50 | correlation Cocflictent: 09991
4 50 15180 54
B 60 16605 60
1 cFm)
654
y =38.553x - 4.1449
00 —— -
0.0 0S5 10 15 20
Qstd {m3/min)
7 il
! /rf)/'/ a4 s
Calibrated by Approved by : 2

{ Mr.Khunakon Manchuan )
RYG- Fleld Services Sdentst (1)

(Mr. Supot Salameh)
RYG-Fleld Services Section Head

FORM NO:F 06-073 REVISION NO:2 1SSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

ProjectSite; Michelin Stam Co, Ltd. ressure (mm Hg) ¢ 7584
Calibrate Location : whuraaatbalu (A4) T (o: 297
Callbrate Date : 20-Dec-24 High Volume ID : RYG_F50395
CallbrationSheet No : 201224 RYG F50395 High Volume Model : TE:5170D
Callbrator ID: RYG_FS0206 High : 5692
Callbrator Model : TE-5028A Callbrator Slope : 148469
Callbrator /N 1543 Callbrator Intercept : 002523
TestNo, peltaliz0 Qs 1iChart Unear Regression
inch; {m’ fmin) [(£2.)

1 26 11017 40 |siope: 353050

2 a2 12194 “ Intercept : 05290

£ 42 13934 50 |correlation Coefficient : 09990

4 50 15180 54

5 60 16605 60

1(cm)
6 ———M - ——————

y=35.3054 +0.929

o0
00 05 10 15 20
Qstd {m3/min)
Callbrated by Approved by : ‘-97f =
( Mr Khunaken Manchuan ) (Mr. Supot Salamteh)

RYG- Field Services Sclentist (1) RYG-Ficld Services Section Head

FORM NO: F06-073 REVISIONNO:2 ISSUE DATE 20/11/23

Sartorius (Thalland) Co., Lid.

o m yena sy, SRk 10310 SARTORI LS

ifiea

1}' of Calibration

Model Number:  LA130S-F Certificate No, : 24BCl0088
Descripllon : Anal Batance . Issued Date:  Fi Fi 23,2024
Serial Number: 25409664 Ba o No.: 229198
{DNa.: RYG_EN0OD1
Sartorius Page No. : 2002

Calibratlon Results ;: Without Adjustment

Repeatability Eccentricity (Off-center loading error)
is 4 Splay p ¥ botwaen e
under cansfant fust condilians ies k& placed lond, Le 13 ar 14 placed in the
Pt iy L in th e fsusedfo niddee of addiional
| expross reproduchilty quenFatively. R78).
Mominal Value : (Low Load) 100030 99.9999 Nominal value : 50 9
0 g 10.0000 160.0000 Talerance 0.0004 g
Tolerance 10.0000 100.0001
00001 g 10.0000 100.0001 __ Difference
9.9559 100.0000 1 =
Nominal Value : {High Load) 10.0000 100.0001 "2 | -0.0000
100 g [ 10.0000 100.0000 _3 [ o.o00
Telerance 10.0000 100.0001 4
00001 g 9.9935 100.0002 o 8]
9.9953 100.0001 3 8 -
Standard Daviation 0.00005 0.00008

Linearity
(Tha tneanly, ity . 1 e
Tolerance 0.0002 a
Nominal Value Conventicnal Mass Value Displayed Valus Deviation Uncertainty
(9 (@) @ ()]
0.01 0.0100 0100 0.0000
0.05 E 0.0500 L0500 0.0000
0.1 0.1000 1000 0.0000
0.5 0.5000 5000 0.0000
1 1.0000 0000 0.0000 0.00021 |
Z | 2,0000 0.0000 0.00021
5 | 5.0000 0.0000 0.00021
10 | 10,0000 7, 0001 0.00024
20 20,0000 0.000L1 0.00021
160 | 100.0000 55,5999 ~0.0001 0.00024 |
End of Report.
SOP FM 33 03 Febauasy 2022

s mecn S8 A S/ARTORILS

NSC-TEMTIS 17025
@mﬁm@ ——
lr @I of Calibration
ModelNumber: LA130S-F Certificate No. : 24BCI0088 -
Daseription : Analylleal Balance lssued Date:  Friday, Fabruary 23, 2024
Serial Number: 25409664 Refarence No. : 229198
IDNo.: RYG,_EN0001
Sartorivs

Cuslomer Name :

NEXT CAL DATE 28102 |52

Calibrated Place : ALS Laboratery Group (Thailand) Co., Lid.(Balance Room)
616/10 Moo 5 T.Maenam Khu, A.Piuak Daeng, Rayong 21140, Thailand,

Callbrated By : Mr.Chonchal Inthana Calibration

Callbration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by

Using in-house calibration proceduse number (WH003)
Based on UKAS LAB 14 : 2019

Metrological dala : Ambients Conditions:

Capacity : 150 g ifity : 0.0001 g E 238°C % 5.0°C
Humidity : 540%RH + _100%RH

Reasons for calibration Pressure z

[ New Instalistion [} Service / Repeired Re-calitretion/ Maintznance Equipment Congition: R Gacdoperate [ Fair

Measurement Method ~ UKAS Publication Ref :Lab 14
The maasuramanl unceriainty ataled |s the expended uncertelnty which Is ablained from the slandam uncertainty multiplied by the
coverage faclor x=2) ln provlde alevel of of 95%. ItIs with the Gulde ta

in (GUM). The catibration cerlificate ility to National which
realise the umt af measurement according lo the Intemational Standard System of Unfls (sl) Report of Tnleranoe came form lis of
Sartorius Mefrological Specifications.

Traceability:

Model Number  Troceability Catificate No. !Dua Date
YCS011-522-00 | Sartorkas welght sat Img - 50009 E2YC5011-522.00 TCS M23081978 25
Humidity/Barometer/Temp_Lutron MHB-382SD DKSH C19231845 23-Aug-2024

Thls cartficate relate and apply this equipment only.
This certificate may not be reproduced other (han In full except with " s
the prior writlen approval of the Verification Operation Divislon Qs T
Sartorlus. (Thaland) Co., Ld. ——— A
M
SOPFM 33 03 February 2022 e s I
ALS MULTIPOINT CALIBRATION REPORT
Callbretion Date 3-Jul-24 Name NOx Analyzer
HORIBA Mode! APNA370
Serlal No. SUDL58MU ID BKK_FS1080
Callbrator Teledyne AP| Modsl 700
Sertal No, 847
5td, Gas Concantration (PPM) 55.88 Cylindsr No. @ND027222
Cylinder Pressure (pal) 1800 Cartifled By Alrgas Inc.
Certified Date 8-Fob-22 Explred Dale 9-Feb-30
Polnt CALIBRATION RESULTS
Idaal Actual NO Enor NO %Estor NO Actual NOx Error NOx %Error NOx
ZERO | 000 010 0.10 0.10 0.10 0.10 0.10
1 100,00 98.70 130 1,30 99.10 0.90 0.90
2 200,00 198,30 .70 0.85 201,50 1.50 0.75
3 30000 | 29930 070 023 302.00 2,00 0.67
4 40000 | 398,30 -1.70 0.42 401.20 1.20 0.30
AVERAGE (%) -0.54 0.18

200 4—

0 100 200 300 400

el —e—Achial NO  —s—Achial NOx

Callbrated By Approved By
P
7 =i
(Mr.Jirawut Sakam ) (Mr.Sarayuth  Jittranom )
Fleld Environmental Sclentist (3) Asslstant General Manager

ALS Laborarory Groun
FORM NO.: F 06056 REVISIONNO: - ISSUE DATE: 02104112



ALS MULTIPOINT CALIBRATION REPORT

Callbretion Date 3Jul-24 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. NVOERIYH D RYG_FS0458
G Teledyns AP| Moded 700
Serial No. 947
Std. Gas Ci (PPM) 55.88 Cylinder No. GN0027222
Cylinder Preseurs (pel) 1800 Certified By Alrgas Inc.
Certified Dale 8-Feb-22 Explred Dale 8-Feb-30
Poirt CALIBRATION RESULTS
Ideal Actual NO Emror NO %Emor NO Actual NOx Error NOx | %Emor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 -0.50 -0.50 101.20 1.20 1.20
2 200.00 198 70 -1.30 065 199.70 -0.30 0.15
3 300.00 301.10 1.10 0.37 301.40 1.40 047
4 400.00 400,30 0.30 0.08 398 .80 -1.20 -0.30
AVERAGE (%) -0.13 0.26

ALS MULTIPOINT CALIBRATION REPORT
[ Dsls 3-Jul-24 Names NOx Analyzer
HORIBA Model APNA-370
Serlal No. AWXGS7CR ID RYG_FS0453
Callbrator Telsdyne API Model 700
Serlal No. 847
Std. Gas C (PPM) 55.88 Cylindar No. GN0027222
Cylinder Pressurs (pal) 1800 Certified By Alrgas Inc.
Certified Date 8-Feb-22 Explred Dale 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOX Error NOx %Emor NOx
2Z2ERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99,60 -0.40 -0.40 101.10 1.10 1.10
2 200.00 198 60 -1.40 070 199.80 -0.20 0.10
3 300.00 299.00 -1,00 033 298 60 -1.40 -0.47
4 400.00 401.10 1.10 0.28 401.10 1.10 0.28
AVERAGE (%) -021 0.18

300

200

[ "0 200 k] 400

| -~ ldeal ——AcwAINO @ Astasl NOw

] 100 200 EL I 400

| —e—Ideal ——ActalNO —&— Actual NOX

Callbrated By Approved By
(MrJirawut Sakam ) {Mr.Sarayuth  Jittranont )
Fleld Environmental Sclantist (3) Assistant General Managsr
ALS Laborafory Group

FORM NO.: F06-056 REVISION NO.: - ISSUE DATE: 620412

Callbrated By Approved By
(MrJirewut Sakam ) (Mr.Sarayuth  Jittranont )
Fleld Enviranmental Sclentist (3) Asslstant General Manager

ALS Laborarory Group
FORM NO.: F06-055 REVISION NO.: - ISSUE DATE: 02/04412

ALS MULTIPOINT CALIBRATION REPORT
C Dats 2-Jul-24 Name NOx Analyzer
HORIBA Modal APNA-370
Serlal No. SEEAWS3E [[n] RYG_FS02681
Callbrator Teledyne API Model 700
Serlal No. 947
Std. Gas C PPM) 55.88 Cylinder No. @N0027222
Cylinder Pressure {pal) 1800 Ceriified By Alrgas Inc.
Certified Dalo B-Feb-22 Explred Date 9-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Emor NO %Ermor NO Actual NOx Emor NOx %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0,10 0.10
1 100.00 98.70 -1.30 -1.30 100.20 0.20 0.20
2 200.00 187.70 -2.30 -1.15 201.20 1.20 0.60
3 300.00 298,10 -1.80 063 302.00 2,00 0.67
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) -0.87 0.38

ALS MULTIPOINT CALIBRATION REPORT
[ Date 2-Jul-24 Name NOX Analyzer
Taladyna AP Modsl T200
Serlal No. 2198 D RYG_FS0252
Teledyne APl Model 700
Serlal No. 847
Std. Gua C (PPM) 55.88 Cylinder No. @N0027222
Cylinder Pressurs (pal) 1800 Certified By Alrgas Inc.
Ceitified Dats 9-Feb-22 Explred Date 9-Feb-30
Polnl CALIBRATION RESULTS
Ideal Actual NO Emor NO %Emor NO Actual NOx Emor NOx %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.70 -1.30 -1.30 101.00 1.00 1.00
2 200.00 198.00 -2.00 -1.00 201.30 1.30 0.65
3 300.00 298,50 -1.50 -0.50 302.30 2,30 0.77
4 400,00 398,20 -1.80 -0.45 398.60 -1.40 -0.35
AVERAGE (%) -0.63 0.43

300

200

100

) 100 200 E] a0

Callbrated By Appraved By
= 5&:@3}'{
(Mr.Jirewul Sakam ) (Mr.Sarayuth  Jittranont )
Flald Environmental Sclentist (3) Asslstant General Manager
ALS Laboratory Group

FORM NO: F 04056 REVISION MO - ISSUE DATE: 020412

L] 100 200 00 400

[ ——Ideal —+—ActalNO  —s— Actual NOX

Callbrated By Approved By
(Mr.Jirawut Sakam ) ( Mr.Sarayuth .ittranont )
Field Environmental Sclentist (3) Assistant General Manager

ALS Labamrory Group
FORM NO.: F 06056 REVISION NO: - ISSUE DATE: 020412



ALS MULTIPOINT CALIBRATION REPORT

C Date 2-Jul-24 Name NOx Analyzer
HORIBA Model APNA-370
Serlal No. SEEAWBIE 2] RYG_FS0281
Callbrator Manufacturer Teledyne AP| Model 700
Sertal No. 47
Std. Gas PPM) 55.88 Cylinder No. @NO027222
Cylinder Pressure (pef) 1600 Certified By Alrgas Inc.
Coattifled Dats 9-Feb-22 Explred Dats 8-Fob-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Ermor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 9870 -1.30 -1.30 100.20 0.20 020
2 200.00 197.70 -2.30 -1.15 201.20 120 0.60
3 300.00 298.10 -1.90 -0.63 302,00 2.00 0.67
4 400.00 398.50 -1.50 -0.38 401.40 1.40 0.35
AVERAGE (%) -0.67 0.38

ALS MULTIPOINT CALIBRATION REFORT
C Date 2-Jul-24 Name NOx Analyzer
Manufachurer Taladyne AP1 Model T200
Serlal No. 2197 D RYG_FS0255
Calibrator Manufacturer Teledyne AP| Model 700
Serlal No. 847
Std. Qas Cx (PPM) 55.88 Cylinder No. GND027222
Cyilnder Prassure (psi) 1800 Certified By Alrgas Inc.
Certifled Dats 9-Feb-22 Expired Date B8-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Emor NO %Eror NO Actual NOx Emor NOx %Emor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.60 -0.40 -0.40 100.10 0.10 0.10
2 200.00 198.00 -2.00 -1.00 198.70 -1.30 -0.65
3 300.00 297.30 -2.70 -0.80 298.70 -1.30 -0.43
4 400.00 396.40 -3.60 -0.90 398 80 -1.20 -0.30
AVERAGE (%) -0.62 -024

| —e—Ideal —s— At NO —B— Actual NOX

Callbrated By Approved By

-

{Mr.Jlrawt  Sakam )

=53

400

300

200 4———

100 4

=
Y
0 100 200 W00 400
—=—Ideal —e—Actul NO —&— Actual NOx
Callbrated By Appraved By

{Mr.Sarayuth  Jittrenont )

Fleld Environmental Sclentist (3) Assistant General Manager
ALS Laboratary Group
FORM NO: F08-055 REVISIONNO.: - ISSUE DATE: 0204112
ALS MULTIPOINT CALIBRATION REPORT
Callbration Date 3Jul-24 Name NOx Analyzer
Telodyna API Modsl N200
Serlal No. 122 ] RYG_FS0732
Teledyne AP| Model 700
Serial No, 947
Std. Gas G (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressure (psl) 1800 Certifled By Alrgas Inc.
Coertified Date 9-Feb-22 Expired Dele 8-Feb-30
Point CALIBRATION RESULTS
ideal Actual NO Enor NO %Ermor NO Actual NOx Ermor NOx | %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.20 -0.80 -0.80 101.30 1.30 1.30
2 200.00 188.50 -1.50 075 201.30 1.30 0.65
3 300.00 298 80 -1.20 .40 301.00 1.00 0.33
4 400.00 398,50 -1.50 -0.38 401.30 1.30 0.33
AVERAGE (%) =0.44 0.54
@0 — — —a
£ — = L ———
00 —
—
100 4——— - —
1=
o 100 200 00 400
l —— ldeal —v—AciialND  —B— Actual NOx
Callbratad By Approved By
%? - Sq V| 4
{Mr.Jirewut Sakamn ) {Mr.Sarsyuth  Jlttranont )
Fiald Environmental Scisntist (3) Asalstani General Managsr
ALS Labomtory Group

FORM NO: F 06056 REVISIONNO:. [SSUE DATE: 0204112

(MrJirawsd  Sakam ) (Mr.Sarmyuth  Jitranont )
Flald Environmental Sclentist {3) Assistant General Manager
ALS Laboratory Group
FORM NO.: F 06056 REVISION NO:- ISSUE DATE: 02/04/12
ALS ROTA METER CALIBRATION RESULT OCTOBER 2024
Rotameater (D. Calibratlon Date Regression Result Coelfficient {R?)
BKK_FS0573 02 0cl 24 Y =1.0146x + 4.4306 1.0000
BKK_FS0577 0200124 Y = 1.1097x + 3.8082 0.9994
BKK_FS0564 02 0ct 24 Y = 1.0163x + 3,55 0.9907
BKK_FS0S85 |  0200t24 Y=10324x+263 | 0.9007
BKK_FS0567 020ct 24 Y = 1.029x+ 1.25 0.9989
BKK_FS0591 02 Oct 24 Y = 1.0002x + 16.177 1,0000
BKK_FS0592 020024 Y = 1.0003x + 15.506 1,0000
BKK_FS0594 02 Ocl 24 Y=10024x+7.9314 1.0000
BKK_FS1006 |  o20ct24 | 0705x+ 3.1952 10000
'BKK_FS1007 020ct24 | Y=1.0983x+4.1833
BKK_FS1008 020t 24  Y=11201x+ 08782
“BKK_F$1017 020ct 24 Y =1.0361x + 2.7864
| BKK_FS1018 | 020024 0137x + 0.9333 B
" BKKFS1019 | 0200124 | Y=10016x+6.9648
BKK_FS1026 02 Oct 24 Y = 1.1424x - 08571
BKK_FS1027 0200124 ¥ =1.0208x + 35233
BKK_FS1028 |  020cl24 Y=10026x+98067
BKK FS1039 |  020ect24 0041x+ 91033 | )
BKK_FS1040 |  020cl24 Y =1.0025x + 1.1619
BKK_FS1041 02 0ct 24 Y = 1.0352x + 1.6626
BKK_FS1042 020cl24 Y = 1.0015x + 11.25
 BKK_FS1044 |  020ct24  Y=1.1163x+07323 B
 PHK_FS0027 | 020024 Y=1.0849x+ 33133
PHK_FS0028 02 Ocl 24 .0257x + 1.5667
PHK_FS0029 0200124 8989x + 14,706
"RYG_FS0185 02 Ocl 24 Y=1.0031x+ 10.024
~ RYG_FS019% 020ct24 |  Y=1.0047x+86114
RYG_FS0197 02 Oct 24 = ,0049x + 10,074
RYG_FS0198 02 Ocl 24 0051x + 33863
RYG_FS0199 020c1 24 ¥ = 1.0349x + 2.3983
RYG_FS0627 020ct 24 Y = 1.0162x + 6.0933
RYG_FS0628 0200124 Y = 1.0035x + 7.8667
RYG_FS0654 0200t 24 Y = 1.0541x + 22446
RYG_FS0655 02 Qct 24 Y= 0.6734x + 17,51
RYG_FS0656 02 Oct 24 Y = 1.0034x + 8,661
RYG_FS0657 02 Oct 24 Y = 1.0322x + 4.2303
RYG_FS0658 02 Oct 24 Y = 0.9945x + 10,98
RYG_FS0659 02 Ocl 24 Y = 1.0022x + 9.2876
SGK_FS0135 02 Oct 24 Y =1.0203x + 37733

Page 1or2 ALS Laboratory Group



ALS ROTA METER CALIBRATION RESULT OCTOBER 2024 N Aﬁ

Accrediced cobration iadorazory N - S
ANATTE Y AT 20252017 =Tist-
Rotamater ID. Callbratlon Date Regresslon Result Coufficient (R?) TRASIYIE N RS ! e s ALIARATION Ba5y
SGK_FS0136 02 0ct 24 Y =1.0313 - 1.0933 0.9999 bt i ALBRATON T}
N 821 0 Petcrassem 3 111 K Havin 1 Burgiongh, Alr speed measurement fobaratory
 SGK_Fs0138 |  020ct24 Y =1.0479x + 58214 1.0000 R A e Cou brotion sennces department.
SGK_FS0139 02 Oct 24 Y = 1.0166x + 4.0367 0.9998 e Coriicatn Malinr
SGK Fsot40 | 020ct24 ¥ =1.0006x + 14.979 1.0000 et S i ws o316
SGK_FS0141 02 Oct 24 ¥ = 1.0846x + 3.8398 1.0000
—] - e —_ CERTIFICATE OF CALIBRATION
SGK_FS0142 02 Oct 24 ¥ =1.0211x + 2.0233 1.0000
SGK_FS0143 02 Oct 24 Y = 1.0042x + 6.461 1.0000 Page 10f2 Pages
MEASEIMENT (T8 D Colibration procedure:
.ﬁ:dw:‘ MANUACTURER 1Mot The Cap anemometer wob <ol 60 agormst
at 2 Stanoard air velocity troniducer move' 45512
Review By : Wichoe Ch— . Approved By : MoBEIEiFS i O o o bt ol rcc o eent
{Mr. Wichan Choonharal) {Mr.Sarayuth Jitiranont) SENAL WIMBER Sensor. WSD-ASEE0 4
Data lagger: ASEED Wil 8 g Y
Enviro Field Services Manager Assistant General Manager (D NUMBER : RYG_FS0530 123, ¥ 24 cnargy generouan systems - Port 12
CONDITION AS-RECEIVED sed item 1 eower  performance  measursments of
CUSTOMER oratary group (Thalland) Co, L1d dlecinedy produeirg waod tbires, Masct 2017
104 Phallhanakan 4D, Pharchanakan Ko, Khwaeng Suan Luang. e, e Gl
Khot Suan Luang, Dangkok 10250 Thalland.
Troceatuly:
RECENVED DATE $08 Avg 2024 T certir e provides @ irezech
MEASUREMINT DA 21 Aug 2024 e i i e
ISEUEDATE 21 Aug 2022 sionFor und to resheation of the afernat ongl

syalem of unus {S1) throuah the KIMT {Nationl
Metrcicgy institute of Thauong) via Cerficct
ENVIRONMENTAL CONDITIONS: e g

Ambient condition in the labcratory are 3 fal ows

Temperawre ;230230 iE Uncertainty of Measurement:
Relative Humidity (5504150 HAH Tne reportec urcertanty of mesurement s
Aumaspheric Mressure 10101 10 hPa bosed on the swndord uncertainty mutt: iea by o

coverage foctor k=2, Wnck for o normal

o1 1ibun.on correspunds fo ¢ coverage FrOdGE. iy

FLACL OF CALIBRATION &iflel type wind wanel of Jranatea assaciates Co, Ltd of opprovimately 95% The siordare uncertomty
hos beer determined in azcorvance with the GUA
. de t thr

by mewme et

§ memrerest gt -

CALERATION CONDITIONS Wing tunnel crose saction am' 200 o’
Wind direction frontal area® 100 em’
Eoamete of mewsting = . me
Blockage rauc af lest abyect’ om |
Precoettionng 24 bars al 2mblent conditians,
Meaiarement Condition It average values dunng measurement are (24 ) °C, (41 8) %AH 21d (1002 81 hPa
TABULATION OF RESULTS

The table an next page e the m ewsured vahoes " T i
| i >
Callbrated by: i Apgeonved Lgnatory

W M Sorawit TAghS 8l Wr Parinya Baoncnaraen
I Mass Jittrapor= Letsomp! o4 Cal bratinn Nepanmenl Manager
: . .

: | reviewey .7 fene v
Remart = 1
NP s e e APPROVED BY o hon ..
" b el croe1 €<tion e of tha Mmsied actacsirclude meuing ap l |
" Dlametes of meunb
o  nexr caL. paTE .2} TS

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN CBTAINED
IN WRITING FROM THE LABDRATORT
Page 20f2 ALS Laboratory Group

CertiNicate Number |

7

Accredned catbration laborotory
e \ (L 1SO/ILC 170252017 Ly
NSCTISITIS 17025 ™ e
NSC=TI5I=
Page 2 of 2 Pages i e " CALBRATION 0357 50 TIS 17025
prpr i CALIBRATION 0367
Darmbaue= 171 20 Watinps Bershokva Wind direction measurement faboratary

5 Eanenic 1060 Thataros Coltoration servces deportment e =

MEASUREMENT RESULTS B it Centifleate Number

M -
The Cup anemomele-. Unit Under Calibraton (UUC) was excrose 2t 10 m/s for 5 minutes priar o callbratian being performed The standard air veloary 05 m/s Gt |
103 m/s was cakulaled by a standard ai” veloety transducer which was (nstan d 50 mm away from wing tunnel nozzle and nstalled 40 mm away from lua o* ek CWD-031:67
the test sectian anc the siancard ar velodty S mjs 10 30 m/s was calculated by 2 pitat Wwbe whn precisian disrential prossure metar which was sialied 50
mm away lrom wind lunnel noezlc and inslalied £0 mm away trom top of the lest sertion, UUC was mounted on a round vertical Lube of the lower plate 3 CER'” F|CATE OF CALlBRATION
conter of test section. The callbratian was catried oul under bash rising and falling alr veluaity n the range cf 1 mfs 20 16 mfs ot cableraton intenal of 3 /s
The resulls of calibration and azsasiated mezsurement unceriamies are reporied in the (aole below
Vs Temp. wind tunnel Temg. ream Vo Error )
=i} re e tels} 0] [0
[T nmw 5 [ 03 (30 MEASUREMENT ITEM +Wind Direclion Sensor Colhoquion procrdory:
2010 2345 2355 S 02 031 MANUFACTURER + Novalyns The: il SMEclon Snae: ol S8 e S0
2057 B 2355 1 01 031 MODEL/TYPE + Senvar: WS-02F 5 Lrcoder, moddl, ANROS:
4037 2266 7355 1 02 031 Data logger. 110-W5-250L b
482 e PEE i o1 031 SERIAL NUMBER Sensor: WSD-ASG60
596 13.00 2155 60 a3 Data logher: ASGE0
704 11,50 2155 10 an 1D NUMBER RYG_I50530
797 294 255 50 031 CONDITION AS-RECEWED < Used nem
899 232 2355 w1 031 CUSTOMER 815 laboratory group (Thalland) Ce., Ltd
997 29 2355 L] 031 104 Phatthanakan 20, Phatthanakan Rd, Kliwaeng Suan Luang
1096 2340 255 1 03 Khet suan Luag, Bangkok 10250 Thalkand.
1201 2308 2355 123 03t
1295 2340 2355 23 031 RECEVED DATL 08 Aug 2024
1409 2320 2355 "y 031 MLASURLMINT DATE 1 Aug2024
15.02 2140 2355 153 031 1SSUE DATL 21 Aug 2024
1557 1330 2355 164 031
ENVIROSAMNTAL CONDTIONS:
e Saie T TR e

The reported uncemanty of meaturement s
besed an the standerd unzetainny, muitphed by o
coverage Jactor ks2, Wrxn Jor @ normat

fibution vreospands fo o coveroge probabin 'y
o oppronimately 5% Tne standard uncercinty
PLACE OF CAUBRATION tihektype wind Lunnel of firanalee Assodares Lo , Ltd fo bren determmined in aceotdunia with the SULE
“Evantion of memsurement agia - Gude 1o the

Brlaser Humasity 550:150 %RH

Veloury o stundard [ — 1010210 hea

“Velat ol Yol Unde” Caltauz

PHDTO OF CAURRATION S0P

CALBEATION CONDTION Wiind unnel cress sest un area’ 230 e’
Wind duection frontal acea’ 122w
Diameter of mauniing pipe" mm
Blockage ratn of test Ryrct’ 0143 [
Preconditioning 24 houts af Bmbies: cordtions
Measurement Candrdon The average values uring measurement are {23 7)'C. [46.3) s ard 1007 5) hPa
TABULATION OF RESULTS:
The tab e on next page give the measured vases. <
Calibemted by: 1 Aperoved bgnatony ;; %2 '4
T « Trsehalan {1/ Mr Paninga Boancharaen
Miss Jatrapom | & Bempio A . Calibratioa Departme

Cobbmalit set-uz o e Cup anemonmeler ¢+ bration in the wind sunnel of hranatee Associales Co, 115 Tiir CJE anemameter snuwn may difie! Irom the

caihtaleg ane Remark T1e prapormion of the vet- up I+ ot true o scale Gug to IMagNg geametry. Pamara

e o porn b o e o Bl
wreaot

* Durape ol moust sioe

‘hre'e!

*fad f Crnifi,

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN DBIAINED
(N WRITING FROM THE LABORATORY



Page 2 ol 2 Pages

MEASUREMENT RESULTS *

The wind direclion sensor was calibrated gainst standard ratary encoder by comparison method. During calibratian, the measuremen: was carried oul at 45"
Intervals in elockwise and countercladkwise directions aler oftset a¢justment has been made The fiow speed of wind tunnel (usuatly S m/s) s kept constant

Cartificae Numbme

CWD-031-67

wile (he sensor is rolaled around Ifs vertkal axls The results of callbistion and 2380 ated measurement uncertaimues are reorted In the table below

A ipeed D' D' Error Uy
™/ Dugres (%) Degres '] Degres 7} Degrae )
o000 a ] [T
45000 42 3 ]
50000 ] 2 880
- 135.000 133 B “os0
180.000 101 1 050
225.000 129 -4 080
270.000 m ('/ 3 080
315.000 318 3 0.80
e
Remark: ¢ ===
* £k e dering which CA BT o lage

Errmtions ol slanad

! Direction of Unft Uncar Calvavan

NAC

JRANATEE ASSQCIAT IS €O TD

***End of Cenfioate of Calibeution™"*

Continuation of Certificate af Cafibration Number COT-156-67

Result of Cobbration: & Without Adjustment

Cal

Functlon:

Range 20°Clod0°C

0 With Adjustment

Table 3: This equipment was eonnected with temperature sensor Model: HMP60G /N, 54620631,

Dimensan:

{mm}

Immersian Depth

iameler 12 mm. Length 80 mm.

Page 2 of 2 Pages

Uncertainty

End of Certiflane af Calibration*®*

VUC Reading
o ia
BT 04 ooss
256 05 0083
237 03 003
s 05 0099
LT o099

JIRANATLT ASSOCIAT IS COLLITY

raratee Asiocates Caled
Bane s b

Perineaem 7,371, Ra Walthagea, Barghoty,

Ry Taso0{tand]

Te GSLAGE031I

Hitie suAe LY

£ mar mac-caltrationgranatee com
Wen it s jrasatee com

Certiticate No, : (DT-156-67

MEASUREMENT ITEM

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:
Ambenl coadition n the labes
Temperature

Relatore Mumed

Accredited colbration labormiory
BONECITD25:2017
NSC-TTSHTIS 17025
CALBRATION 0367

Temperoture measurement insorofory
Cafibration services depanment

NSC= TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Dats Logger with Temperature sensor
+ Novalynx
+110-WS-250L-D

: ASE60

: RVG_FS0530

: Used llem

+ ALS laboratory group {thaltand) Co,, Lid
104 Phatthanakan 40, Phatthanakan Rd,,
Khwaeng Suan Luang, Khe1 Suan Luang,
Bangkok 10250 Thalland

£ 0B Aug 2024
+21 Aug 2024
:21 Aug2024

'y are as follow:

1230430 ©
15504150 KRH

MOTED: The certificate is valid only to the item calibraved on date ond piace of calibration

TABULATION OF RISULTS:

The tabie on next pagr glve the measured values

Calibratad by:

M Sarawlt Thachalad

(1 Wiss hitrapwin Lersomplial
O Miss Ruangrumpai PhocmaiL

Page 1 of 2 Pages

Cafbration procedure:
The temperatuse celbrel-an was done gy
In-Hovse cx w method a5 WIKCL001
occording tn comporisan methnd with standard
digital temperotu e indicator and standard
lempermture probe The femegretone wale e
was based on IT5-90

Troceahlly:
The meiurement cesitls ore troceable to the
ntematlonal system of units (Sl througi
Nationof Institute of Melrology Thailand INIMT)
Certificate  number  TT 0047-24 Cerificate
number. FR U101 23

Reference Used During Callbration:

1 Standard Tomperature Probe

Mode! STS 100 AS00, Seral No. B67682 09,
Due date. 26 Mor 2025

2. Digital Temperuture Indicatar

Model, DTI-1000-A MK i, Seral No 671407
00591 Due date: 14 Sep 2024

Uncentalnty of Measurement:
The reponted uncertointy of measurement 15
based on the standerd uncertminty mutiialied by
@ covermge foctor A=2, \Which for o normnt
distribanan  comesponds  to ©  caveroge
probability of oppraximately 95%. The standord
uncestainty fias been determined in accordance
with the GUM “Evolugtion of measurement dato
Gulde
nemarement’

3 J Approved signatory: %" £ ?

Patinya Beonsharcen
Calibration Departmant Manager

‘THIS CERTIFICATE MAY NOT BE REPRODLICED EXCEPT IN FULL UNLESS PERMISSION FOR AEPAODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY

2ame 1 1LE00{1 hmiang:

Te UGB

Mo +casi: 179453

Emal jucca coalan@] rerslee can

Certificats No. CRT-032-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUNBIR
D NUMATR

COMDITION RS-RICINID
CUSTOMER

RECEVED DATE
MEASUREMENT DATE
I5SUE DATE

ENVIRONMENTAL CONDTTIONS:

waihara Bagronm

Accredited ealibralfan loboratory
¥ ISOAEC 17025:2017
NSC-TISHTIS 17025
CALBRATION 0367

aur Tempe
Calbrtion servies depament

laboraton,

CERTIFICATE OF CALIBRATION

Relative humicy wnih data loggee
< Navalyn
Data Logger: L10-WS 25DL-IJ
Sensor: HMPED
+ Dala Logger: ASGED
Sensar: 54620631
+RYG_PS0530
Used item
+ALS laboratory grwsp (Thailand) Co, Ud

), Ra,
Khet Suan Luang. Bangkok 1(250 Thalland

08 Aug 2022
121 Aug 2024
21 Aug 2024

Ambient cong 1ion In1he Iaboratary are as follow:

Temperature
Relative Humidity

NOTID: T devtfs oe i vl rove B e st et pon

TABULATION OF RESULTS:

1230430 €
5501150 %RH

The Latie 30 nevt FgE GV the measuned vatues

Calibraled by

CIMr. Sorzmit Thachalad

[e——

“3 Mg Ayanprumpal Phuommit

Page 1 of2 Pages

Catibeation procedure;

The Relative humeity ang Av Temerature

cailbration wos done By & Meuse cawbrolion

method os Wi-CL-009 ord W) (1020 aceordig 1o

comportson method wrth Staard LSided Mirror
o vd

weater. TMAOTS y
Agenciates Ca, Ltd. Curtifical

te qumber, COT
Unceriolmy of Mensurement:
The reported uaceriomty of mensuterment iy based

on the stonoard wncertainty muneted bv o
Warch for

corresponds e o coverage protobility of
opproximately 95% The standord uncertainty has
e determined o domce wih (he L
“Evuluotion of meosurement dala - Gukde 1o thr
expression of urtertanty in measurement”

¥ o
' L PR —— (%fwﬁé

N1 Pannya Ravacharaen
Calibration Depanmers: Manager

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



NAC

JIRANATLS

ANSOUTATE S COLID

Measurement,

Resuhts:

LR Page 2ol 2 Pages

The resuts of eabbranion and assceated measurement unceriainles are reported in the tabe below

Bt of Coltustions

[Z without Adjustment T With A4 ustment

Table 3 The resuks af calio:ation af relatve hurmsiy at 30 °C are reported in sble below
Cakbeation Rampe;  I0%URS 10 BINRA

Page 2 o1 2 Pages

MEASUREMENT RESULTS *

Standard Reading UYC Readin Enex
(1] IR (RH| + oy
T 178 - EY] [
wn 20 27 .3
nn 85 30 23

***ind of Centificate of Cadlbration®*

Cartificate Number

WS 053-67

The Cup anemormeter, Unil Linder Callbration {UUC) was exercise al 10 m/s for 5 minutes prar Lo caibralion being perfarmed The standard air veiocity 0 S s
105 m/s was colculaled by @ siandard air veicuity trarducet which was Inscallzd 50 rm kway from wind lunnel nazzle and insialled 40 mm away frm top of
Ine Lest section ard the slandard air veloaly 5 nufs 1o 30 mfy was calculated by a paol tube with preci on oifierential pressute meler which was imstalled 50
mrn way [1om wind tunnel 1o7Hle and inslafled 40 mm away from 100 al the tesr saction, UUC was mounted 01 a found verlical Lube of tie kower plale at
nter of fest section The calibralion was carrled oul under both rv-+g and falling air velocty in the range ol 1 m/z 1a 16 m/s al catibralion into~al of 3 /s

The resuits of callbration and assazlated are reported In the table belaw
Voo Terp. wind tannel Temp. foom [ Erver o]
(s} e ] (LI (L) i)
100 7298 B0 (5] ET 3]
2223 nn 2100 20 01 031
2003 281 2300 20 0.1 031
4236 1288 2300 19 02 a3l
495 2298 200 50 oo 031
596 2286 2300 60 01 [E
701 2284 2300 70 o0 031
2.96 ne 2300 [ [ 031
897 2260 2300 5.2 02 031
996 270 2300 [LE] 02 031
1109 27 3o 13 02 031
1202 120 nw 122 02 031
1231 28 B0y 13 03 031
1152 2280 100 ua 04 03
1459 250 2300 153 03 LES)
1596 2290 2300 162 02 035

Hemark:

tae et - lac

" Veloay of sandard

 Velacity &1 Uil Unnee Calleration

PHOIE 08 CALIRATION $LT.UP

ol trauon <e:

Up ol 1 Cup snemoemelet ralibatian ot the wird tnied of lianates Anccialss Cu., (4 ™ Cup anemomeler stowr may ditler from the
©a catee ane Remark The propartian ol he st up is not true to scale due to imaging ge wetry

***(nd of Corphoate b Calibraton® **

NAC Accredited colibrtion feborotory

# A
TRASALL L ASSOCIATLS Cu i 1S0/1EC 17025 2017 NSC—TIS1 - TIS 17025

NSC-TISHTS 17025 CALIBRATION (367
CALIBRATION 0367

Alrspeed measutement laborotory
Cohbrution servees department

: Cemficate Number

Uit e mraton@jirnatee com

Wiehste www sizrate zom CWs 05367
CERTIFICATE OF CALIBRATION

Page 10! 2 Fages

MLASURTMINT (TDM Cup anemometer Calibration pracedure:

MANUFACTURER Navalyn Ine Cup oremometer wos cobbrited opomnit

MODEL/TYPE - Sensor WS.02F Standord air velocity transducer mo%" 5455-12

and pitot tube with precision ciffereniia) pressure

D 3
mcuee SR W50 merer mode| DPM2509 in an ctase test-section of

S enscWED S 087 Effel type wind tunnes with 990 e’ cross fest

Oala fogger: A4987 tectian area The W1 CL 007 based an T 61600
CLTLIIE RVG,FS0085 122, Wind energy genesarm ystems - Part 12
L1, TS T Useditem L Power performonce  measurements of
CUSTOMER. +ALS Jaboratary group (Thalland] Co.. Utd electridy producing w1 turwnes, Morch 2017

104 Phalthanakan 40, Phatthanakan Rd, Khwaeng Suan LUaNg,  was used g @ crorociur gidefine.
Khet Suan Luang. Bangkok 10250 Thailand

Troceabiy:
RECEIVED DATE +30 Sep 2024 Twis censtote sovdes o traccoc ity of The
MEASUREMENT DATE 107 0e1 2024 meuturenent to recogniaed the  natiana!

starthah, ond fo reatuaton of the itemationct
system of umts (s1) through the NUAT (Nemono!
Metratogy tnsttute of Ty wnd) via Certficate
umber: MW-0007-2¢ o MW-0055 23

1SSUE DATE +07 0c 2024

ENVIRONMENTAL CONDITIONS:
Ambienl candition in the Isboratory are 3 lollaw:

Temperature c Uncertolnty of Measurement:
Relative Humldity %RH The reported uncenoty of mewsurement s
Atmospherlc Pressure 1010430 tPa based on the stondord uncenainty muliphed by @

coverage Jactar k<2, Which for o cormat
erstnbution correspands fo o toverage probave iy
PLACE OF CALIBRATION < Ettlel type wind lunne! ol Iiranates Assocatss Co , tid of approsimately 55% The stondord uncerteinty
kos been determ ~¢d ir nccordance witn the GUM
Tvaluation of meazurement data ~ Gue 1o the

TIoAS  tunnel 7 900 o espicssion of uncettainly in measarement
wind direction fyontal ares’ g om’ L il
Dianisler of mownting pipe’ mm ;) >
Blockage rauo of les: abject’ 0 | REVIEW BY _/};uéem e
—‘H/
Freconationing 24 haurs ot deniens contions. APPROVEDBY . . X
5 Ll i {230)°C, (42 B} ¥RH & / /
NEXT CAL. DATE b 4 lé.

TABULATION OF RESULTS:
The table on next page give the memsured vabues

Calibrated by: } Approved Ygnatary .-
EIMr Sorawal Thatha ac R Ve M. Parinya Beoncharoen

O Miss iftraporn Lersamphian % Calibration Depznment Manager
Ramark:

! Hate eries-vacon brea of 1he =ind tina!
N

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABDRATORY

Ry
SR

NAC Acredited colubranan loboralory

TASATE L ASMOLTAT . SO/IEC 170252017
72,

e NSC - TISI~TI5 17025
s ) CALIBRATION 0367
- Wind dewy T e duarerrend abamatony
Bangy. Calibrmion services depostmert
ALY Cerdficate Number

CWD-053 67

CERTIFICATE OF CALIBRATION

MEASUREMENT ITEM + Wind Direchian Sensor
MANUFACTURER +novalynx
MODEL/TYPE +Sensor WS-02F
Data logger 200-W5-250L
SERAL NUMBER Serwar, WSD-A4v87
Data logger. A2357
1D NUMBER HYG_FSOD:
CONDITION AS-RECEIVED Used iiem
CUSTOMER ALS lahoratory grouo [Thailand) Co., Ltd

101 Fhatthanakan £0, Phatthanakan Rd, Khwaeng Suan Lusng,
Khel Suan Luang, Bangkok 10250 Thaland

RECLVID CATL 305ep 2022
MLASURIMINT OATC 07 0cx 2024
AL DATE :070a1 2024

[NYIRONMENTAL CONDITIONS:

amblent conditlan In the sboratory are as fallow:
blent conditlo i Uacertainty of Measurements

Tempataare 1220120 d The reported uncertointy of meosorement 1
Relative Humidily 1550=150 pond bosez on the standard unzesinty mui < ed by o
Atmosphenc Pressure 110102 1¢ hra oe' foctor. kedy: SRR JoE"s " nommol
iyt A carres ) ads 1o o ruverage proga - 'y
of appros ~ately b3 The vandurt uncertc ity
PLACE OF CAUSRATION “Eil'vl-type wind 1unnel of liranates Associaies Co, Uid
CALUBRATION CONDITION Viind wnnel cras-seetion sree’ 900 am’
Wind direction fruntal area’ 129 em’
Diameter of mouring ripe” H mm
Blockaga ratio 2f test abject” 043
Pretadtoning 24 hours at amblent candtians
Maaiaremant Condtion Ths average valigs during measurement are (23 31°C, (46 1} %RH ard {L007.5) hPa

TABULATION OF RISLLTS:
The1alie on next page give the mwasused values -~

Aoptureed ugraton

T Mizs It pom Le s mpiy 2 Calibrauce Depattmens

Ramarlc

N ¢ 2eppecion area of Ao w of tuel

 projectar crom wectlon avea ol ha Lew e obie Ircld mouni g e
* D armt of mounting 5 5¢

‘me ‘1o

THIS CERTIFICATE OF CALIBRATION MAY NOT BE AEPRODUCED EXCEPT IN FULL UNLESS PEAMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN'WRITING FROM THE LABORATORY



Certificate Number

CWD-053.67

Fage el Pagm

MEASUREMENT RESULTS *

The wind direction sensor was cafibrated against slandard rotary encoder by comanzon meihod Duning culibrat n, the mMeasu ement was tarried ou: al 45°
mtervals in ¢lachwise and counterclockw:se irections affer offset adjustment hax bean made The flow soeed of wind tunnel [usually S m/s) s kept constant
whily the sensar Is rotated around 115 vertical mxs. The results of calibralion anc 3ssarialed measurement wncertanlies are reported in the 1able below

Rir speed D'm [ Ertor [T
m/s Degree{?) Degree ) Degree %) Omgrne [7)
o000 ) € o080
25000 a2 a 080
S o -] & 082
X 135 000 134 CED;
180 000 180 L] 020
225 000 228 4 ORN
Tanca m 4 080,
L) 317 2 0.0
Remark:
"Direa an of standird v
et o e Unber Lot
***Lnd of Ceri Mgt of CHlbration® **
]
J
Cortficate Number |
CV/5-052-67

Page 2o 2 Puges

MEASUREMENT RESULTS 3

The Cup anemameter, Uit Lisees TUUCI was exercise a1 10 mfs b % s 2 Lo calration b e standarg
105 mw, Y & tanca ¥ MamduCer wivih ws Instadnd 50 mm rway ‘e 4 iutated 20 e swey

b it St S ST welociy 5 mys 1o 41ed by 3 ot (Wb with preasian diflresual prissure metes sehich was istailed 50
mm away lrom wind tunnel nozz'e and ins* ueu 47 mm away (rom 10p o the et fngBan, UUE et mannted on & 1oved vertcal fube o e Lre:

center of Lest secior The cat v aliinn was canied ot undee b g and fa o an veloaly i The range o 1 m/s 1a 16 m/s al calibralon mir~'
srtainton 4n Ceporled in the Lable below

Temp. room Ve Uy
rey imh sl
103 nx 2w os o3t
221 2224 2230 i £n
3051 2328 2130 30 on
1204 2328 2330 40 L 1]
456 2292 2330 SD 0N
598 2270 233 6.U
7.05 284 2330 70
758 2258 2330 an
B97 23.00 2330 a0
5.97 2286 2130 101
pAN:E] .10 2330 1n.2
1202 29 2330 21
12.95 2320 23130 B2
1393 23.04 2330 a3
1448 2320 2330 1532
15.91 23.14 2330 16.2
Remark;
i oy cou for e Ay paie

o o e

Velodity of Uit Uader Calbratien

FISOTO OF CALIREATION SET-UP

Cobataton <8l o the Cup anemomeies catbraion 1o Lo wd Lonel o Jea

- Avsatiates Ca, Lid The Cup sliemameler thawn may 4 o from (he

g |
==*End of Certitcatd of Callbeation* 7>

V 1

Jesnatre Astotules Co 11
/1415 67725 3¢

Potdikazem 7L ke Wimriaa. Lanpokva
Bameket 106 Thalirs!

e outnBn 412

Moces +62852005383

Cms nat<aislion® inarates cam
Weby  wwr raratee ro

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER
1D NUMBER g

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE 3
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

+bemor: WiD A4080

ey

N
T e,
%
N
Actredited colibrotian foborotory Tedygl ¥
) 1S0/C 17025 2017 NSC = TISI =TI 17025
NSCTISI-TIS 17025 CALIBRATION 0367
CAUBRATION 0167

Air speed measurement lobaratary
Coiration services deportment ———

Cardficate Number

CW505167

CERTIFICATE OF CALIBRATION

Eup aremnmeter Cafibrotion procedure:
Navalyne The Cup anemometer was calorotes oyains!
@ veloeity traester mode §15

Clata bgger. 200-W5 2500

Catabogger A3 #07rs The W

RVG_FI00ET Wind energy perersn i e =
sed ftem Frart

8.5 Laboratory group (Thatlang] Co, Lud, ettty producieg o

.
0 Phattharsban 40, Pholthanskan R, Khwaeng Suan LUang,  mas wed gy g = drst
Kot Sisars L, Bt 3625 Thailarat

TroceadiTiy:
30 Sep 2024 Ths cemi TP covides o fraceats
:070e1 2024 i, et
:07 00 2024 sta~hords, urd o reakzahan a( lhe lrn'mahcnol

system of unitz (S1) through the MIAT (Narional
Metrology Inctilute of Thaiond) wa Ce > ote
Mamber. NNOO0F-34 ang MW O55-23

Amblent condilion in the [aboratory are as foliow:

Temperature
Relatve lumicity
Atmasaheriz Pressire

FLALT OF CAITARATION

CALIBRATION CONDITIONS

Preconditioning
Meaturement Condition i

TARULATION OF RESULTS:

The table on net page give the measured vatues

Callbrated by:
BIMr Sorawit Thac'elau
CIMss JIrrap~rm: Leaomamol

Rermark.
10 DS exTion 5199 0 the ward tooel

:550£150 HRH

230230 © Uncertainty of Measurement:
The reparted uncerainty of measurement it
hea based on the stndard uncemainty multiphee by 2
coveroar foctor k-2, Whch for @ nermal
distrioution carresponds 1o o coveroge probability
of appronmalety 955 The stundord uncertamty
s been gettrmined in accordonce wi r he GLM
2 o

Elffel-type w nd tunnel of Jicanalse Assm ates Co . Lid

Trvetuotn 031 - Gwioe 1o e
Wind tunnel crasisee®on dbod! g0 am'  epreswon of uncertaily im meossrement’
wind direchion fronal areo® 100 '
Diameler of mording poa . mm """_"“1-‘);—--“—«3-
Hlockagh a0 of el shyect b REVIEW BY _ /m{w. i :
‘
34 b it abiot conitenem, APR ﬁ ﬁ/
T ne gverage values during measurement are (233 °C, {40 9) %AH aad (1 :lllv‘)r ROVED BY b

‘-_1/4/[4

NEXT CAL. DATE .
——

Approved ugnaton
M Mot g enm

- Calirauon Department Man«sel

'Pnlzdswumnm:ﬂhlndmlmd-mm

n‘.m m e nting 04
funo?

THIS CERTIFICATE OF CAUBRATION MAY NOT 8 REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBT,

NAC

TEAN V10 ANSOCTAT 0 h

Aat<oitminsf eanates )

INED

IN WRITING FROM THE LABORATORY

Accratited colibrotion lahorztary
ISO/IFC 17025 2017
KSC ISt 715 17025
CALRRATIIN 157

NSC - TI8 = TIS 17025
CALIBRATION 0367
Wind directian nirasurement icboratory
i eation arfe ) Seprteret T

Cerdificate Number

bie e ctatee com Cwn052 67
Page ol iran
MEASUREMERT ITEM Wind Birection Sensar Calibration procedure;
mOreToRes ovalyes The wie ] chrecton sensue wos £ apteg 301t
NopETyRE s o Standerd otony Encovrr aet AVAGC TS
fola logger 200-W-250L :’V"'f: 73“ e ’ep‘?“'
" : e wind tunnel wih 0 ar o cror
SERARL IR Sensni WA soms wee The WICLOOS daaed on (T 62400202
0ats logger: A43HG i gy geninulinYeystedie. o Puit <7is
1O NURBLR RYG_FS0087 Pauer perfarmance meawrements of electr. gy
CONDITION AS-RICEVID Used iem gtk o 3 wind turinaes, Morch 2017 wos used o:
customix ALS labaratory grous {Thailand Co , Ud ot guiden -
104 Phatthanakan 40, Phaithanakan Rd, Khwaeng Suan Lusng.
Kret Suan Luang, #anghok 10250 Thland Traceabiy:
Tus conflouns growdes a tacea %y o The
RECUVED DATE 305ep2024 mesiuteren t recop wed ratiaro!
MALASURIMINT GATE 07 0a 204 Somdures o tc reshimin v sttt
1SSUE DATE 07002024 system o L (S1 through th HIMT Na” al

ENVIRONMENTAL CONDITIONS:

Meirology insurte of Thalued) vio Cermi cate
~wiiker D4 C036

Ambient tonditon ir Lhe aboralory are as fallow W cersai
Temaeraure Zose i e e 5 messnen
h 10 unzeris ty of measuerert
;i " o
Relative Humidity 5501150 R bavia on the stondora vacest Iy e, ied By 0
Amosshenc Presiu‘e 110104 10 nPa - S A

AL OF CALRATION

CALTRATION CONDITION.

Precaadeioning
Hesusement Condition

TABLIATION OF RESULTS:
The takle o

Calitrated by

famarke
| Yo et < wrea of the wind bl

+ Eitel type wind (unned of Jiranatee assorvs’es Co. Ld

45 er Lo measa Pl s

s 11 0 coverage proourei v

o} uppros b 95% Tar sturd verury

421 aeen dete~ined i accerdance with w Guit
[

Wing tunnel cross-suction ar’ s00 em
Wind dhrection tur3al area’ 129 am’
Diameter of mounring plpe’ o
Blockage rat o of test sbject” cur

24 bt pebent ronditens.
Theavurage vAlups Guring measureme:

s {23 3°C, 147.2) %RH ard (1007 31 hwa

Qe

" G

Ihe Lested corect
! Drarmeter of mownting proe:
Raro '
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Centticate Number z
CWD-052 67 N & C \_.:
Accredited cabbmtion uboratry R =
JRAN AL A QU AL colIn S0/IEC 17025:2017 NSC-TIS| - TIS 17025
SRSt NSCTISHTS 17025 CALIBRATION 0367

tea wtee pawans e td CAURRATION 0367
5341415 67735 35
MEASUREMENT RESULTS * betcncarer 441101 Wanhan'a dangieive At speed measurement laboratory

Canbrotion sernces deportment ,_—_
Cevtificate Number

The wind disection sensar was calibrated against standard solary encoder by comparison method Durlng callbration, e measur ement was carried out 2t 45°

! Mouis sEbeR3geRAE
mlervals in clockwsse and counterlockwise directions aher allset adjustment has been made. The Haw speed of wind uane! {uwually 5 m/s) it kept contant

Emair jaccal bralia @ nanater cor

while the sensar Is rotalec 3tound s vertizal ady The resulls of calibiakion and awocialerl meairement uncartainlies are reaoried in Lhe table below L v et CWS-051.67
Alrspeed L O Kipat vy CERTIFICATE OF CALIBRATION
mfs Degree () Degree i) Degree (') Degrme )
() [} o [T Page 1012 Pagmi
45,003 2 e o8
52003 7 3 pm MEASUREMENT ITEM Cup anemameter Callbegtiva pro vy
i 135,000 pEE) 2 08 MANUFACTURER Novalynz T e
5 . g e ity frwderet ratde
pretiie Al = 530 MOBEL/TYPE :Sensor WS02E
Uata logger: 110-WS- 16N
L0 28 o SERIALNUMBER . Sensor. W5D-1159
210000 m 3 08 Dala logaer 1159
335000 318 3 [ 10 NUMBLR +RYG_FS0081
CONDITION AS-RECEVID <Used em
Remark: CusTOMER + ALS labaratory froup {Thailad] Co., Ltd 4 fumbumner, AAane
. . . 102 Phatthenakan 40, Phatthanakan e, Khwaeng Suan Luan, sarine
it st b a vt H ¥
kassis S Khet Sun Luang, Bargkok 10250 Thailand,
*Durees on of ity
 Buewtion ol tv1 st KICIVID DATE $305ep 2024
AELASURIMINT DATL 104 012024
UL DATE 10702024 {51] Phrpagh the A1
3 t Nete f Thosnd) v Cortisite
ENVIRONMENTAL CONDITIONS: by LAVCOBY. 34 uad M DOLE M.
Ambient condiion i 1helaboratory are as follow:
“**tnd ot Ca-t/icate of Caibratiza® Tempelature 23030 c Uncenainiy of Measurement:
Rt s Retalive Humigity 5502150 RH The teported uncertaint of memurvment &
x | Atmesaherl: Pressure 10130 hPa bssed on the standurd uncertanty mult e by o
l coverage foctor k=2, Wain for o normai
E: b rees g by
| Y PLATE OF CALISRATION t14fel rype wind tunnel of Iiranates Associates Co, Ltd of approimately 55% The atauuard vacerto iy
. e has been delcrmuned in occerdance with the GUM
y Evalum o uf mwosurement dato Gu <o 10 fhe
CALRBRATION CONENTIONS. Wordtuane dfta egtisn arta’ 200 cm’ ETRISIGN of uncerts afy in mensuement
Wind drection froctal arer™ 100 an’ -
Diameter of mour g pioe m = i}f:/;? §>]
i ) i . Ol o e
Blodkape ralo of test obect’ s | * REVIEV/BY ... !
1
— R— ] 2
Mesruraman Condion “he averoge values during measurement are (21 51 C, 41 5)%AH and (106241 s
i Hal ot
e + NECT CAL. DATE . e
TABULATION OF RESULTS: . i
e tabie on next page Eive the measured vih.es Qﬁ ?
Calibrated by: Y - Ao crvesd vgnesary z
DM Sarawn: Thachanas i’ 1t Poringa toancharoen
1 biss Sl aparg L emspmo g Calibranion Department Managet
.
st o o e wend vl
aras o4 T et ey o
" Bumive of rsring e
mRclil
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Certficate Number
CWs-051-67 NAC Accredited catibration iabaratory
JIRAN NSO EATE LT ISO/IEC 17025 2017 N
NSCTISTS 17025
CANBRATION 0367 - T517025

Page 2 ot 2 Pages CALIBRATION 0367

Win drrctian mearrt Latarstoey

Conbrution seence department
MEASUREMENT RESULTS * Cerdificate Number
The Cup anemometer, Urit Unger Calibeation {UUC] was exercise al 10 m/s far 5 minues pror Lo calibrabion being performed The standard aif velasty 05 m/s OWD-051.67
155 m/s was calcululed by ¢ standard zir ve:ocity (ransducer which wa Irsualled 59 mm away from wind 1ennel noule and Installed 40 mm away rom top of
(e test secnon anc the siandard air velouty 5 mfs 10 30 mfs was calculated by a piot Wbe wilh precision differcatial pressre meter which was installed 50 .
o away fhom wind Yunrel notsle and nscaled 50 mm away o (03 of the et sectan, UAC was maunred 03 4 round verteal lube of the e pate ai CERTIFICATE OF CALIBRATION
centar ol 1est sertion The cahl ration was cairled 0L nder bath rng and laling air velority 1n e range of 1 mfs Lu 26 m/s al calibvation interwa! of 1 /s
The tes.335 0! calibeasion and assotiated measurement uncerlairdles are reporsed In the table below Page 10l 2 Pages
Termp. wind tunael Temg. toom Ve Tiror U]
a (8] mi
T e :‘,I ‘:;:' MEASUREMENT ITEM + Vind Direcnion Sznsot Coliruton procedurs.
Lo e b g5 MANUFACTURER Novalyn s s
e 3350 ol ST MODELITYPE Sensi» WS-02E oy s
2130 ey o2 en Dota logger |10-WS-168
2302 2350 W 031 SERIAL NUMBER Sensor: WSD-1159
342 2150 1 031 Dala logger. 1155
2298 2350 oo 03 1D NUMBER +RYS_rs0081
2340 n50 [ 031 CONDITION AS-RECEIVED Used tem
2308 2150 o1 031 CUSTOMER +4LS labaratary group (Thailand) Co, Ltd
232 2350 oF 031 104 Phatthanakan 40, Phatthanakan Rd, Khwaeng Susn Luang
2318 250 02 031 Khet Suan Luang, Bangkok 10250 Thailand Trareabay:
2218 2350 02 [E This cers wi- aavdes o tacret ty of T
228 nse 2 [} RICUVID CATE 1305ep202¢ mytasrement te recogalted the  aseicasl
B2 20 a2 et SALASUREMINT DATE 1040 2024 sizmio 4 and to reohiction of the wntematicna:
3,30, nLw. 93 221 15LE DATL 107 0cc 2024 Systere, of umits (Sl throzsn the NIEAT (Reariana:
ELEL 2430 LE] an Mealagy hstruze of 1+ ond) vic Certficare
ENVIRONMENTAL CONDITIONS: e ek 002
Amblent condition in the labioratory ¢1 ¢ as follow
[P ——— v B Y T bt L . Uniertainty of Mearerent
Temperature 1230430 3 o R g R
T it St eraety o Eedusemenr i
odtyof mandur Refatwve Humidlty SS0150 et Pased on the standord uncertainty multighed by a
rloaty of Lpt Darees Salibsatio s Atmaspheric Pressure + 10102 10 Ll eoverage faca bl O a
ditnbution cotresponds ta o coserage probob ity
of ozprovmately 85% Ihc standard incenaingy
PHOTO OF CALIBRATION SET-UP PLACE OF CAUBBRATION Erftet type wind tunnel of Siranatee Asscoiats Co., Ltd hias been determined s azccrance w5 GUM
Tochar wunanemens dat « Gioer [ e
CAUBRATION CONDITION Wind Wnnel cross section ares' 500 o’
Wt BT b ootal aiea” 129 am’
Olameter of maunting pge’ mm
Slockage rehio of test object’ o ()

ernngatinemg iours a1 ambient conditions.
Peasursmant Condinion 7le average valurs during measurement are {23 5)'C, [42.5) %RH and {1007 6) hPa
TABUNATION OF RISULTS,

The Lable an nest page give the measw ed values

-

1. Parirya benachuraen
ot i Cafibration Deparimert Manager

| Approved wgnatory

[

1 st £ W Cup dnsimanetsr cohleal n o the wind tunael of Jeanatee faocialm Co, LU The Cuit iemon
orp Reirark 4 PrOROFIUI B! e et Ul I 1 True 0 52ale due Lo imaging gremelry

se shapu may o let lom ke

Ramarc
e et sreg of the wint hre
| |  ro deg s o0 we o T Wenled Bt RO e moutig B
“***End of Certficate of Calibration™** .Dvurm‘w‘ﬂnuwﬂlﬂx
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Cartetieate Number

WD @1 67
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MEASUREMENT RESULTS *

Thie wand d recslan sensor was calibrated agzinsl standard ratary ercader by comparisan method Duning calibration, the measuremer| was carned cul at 35°
ntervals in clockwnst and counterelockiise Grertions after cffzel adjustment has been made. The flow speed o' wind Lunrel tusually 5 m/s) 1 kept constans
whiie :he sensor s rolaled erounc ils vertical axs. Tne resulls of caloration and assncialed measurement uacerlainties are reporled In the table belaw

Alrspeed [ [ (- k=2
mfs Degree (%) Degree (%) Degree [7) Degree )
arco [} [] .80
21000 a a 080
50000 [ :] 080
o 15 000 13¢ 4 080
a0 17 3 LEY
25000 28 4 ¢80
Fra000 s 3 0a0
115 000 11 2 LI2]
Rematk:
© T Ihraiar e pace

“Dect or of sandas

Dirrclicn of vl Liver CaliGratioy

*** e ot Cartificate of Orlibration’

Crrificate Number

CW5-056.67

Jzanates Assocites Co,Ltg
G171 1,60/35 30
Petchueien 3,771, K3 Viatll 1340, P ghodyat,

Fanghab J0An0iTabar o, Catbration services deportment ==
[Nt
Wepos atsan | Certificate Number
P inar 3t bratin@ytanalee com
Wb -

LR CWS-036 67

NAC Accredied cahbrotion labormtory

ISOAFC 170252047

5
NSC-TYSI TS5 17005 CALIBRATION 0367
CAUBRATION 0367

Air speed measurement laboratary

CERTIFICATE OF CALIBRATION

irage 1ol 2 Pages
MLASURIMLNT ITEM + Cup anemameter Cabbvation protedure:
MARACTURIR *Novalyrnx APPROVED By —SF jvr. Ihe Cop oncmomelcr wub coliboted oot
MODEL/TYPE Sensor; WS-D2F Sandaed ok vrlocity trapsducee mede! g085-12
Dats togger: F0OWS {2500 e o tibe math peeision diferertsat pressase
SERIAL NUNMBIR <Sensor: WIDASITE | NEXT CALDATE 77 %0 TTTT ractre ekl PAMZSG0 in v e sesbcchin of
Dala logger: AS374 (ifeltype e funesl with 300 =" diwms sl
10 NUMBER LRYG_FSO412 v men T W CL 007 s 4 KE B1 M.
CONDITION AS RECEIVED ised flem , Wind cnesgy generution sysiems - Pant 12-
CUSTOMIR i I Power performance wcasurements of
£ ALS labocatory group {Thalland) Co., Lid, elecinciy producing wind turbings, Morch 2017
104 Phatihanakan 40, Phatihanakan Rd, Khwacrg Suan Leang,  yyas used us b rasbrarion guideine
et S Liamg, Banghei 10250 Thattyed
Traceabity.
RICEIVED DATE 180t 204 This cemfrate provides o trorcobitly of The
AEASURCMENT DATE 1290002024 measuement to  secognized the  nalional
1SSUE DATD 290012024 Alssiionds, s bu reobaotios of lhe mberratans’

ENVIRONMENTAL CONDITIONS:
Ambient candMlon in the laboralory are as follaw:

;c:n:ﬂaluu'm 2230230 © Uncertalniy of Measurement:
elative Humidity 18501150 ®RAH teported uncctioinly ©f measuiement s
famosphenc Pressure 10101 10 hPa

FLACE OF CALMRATION A

el type wind tanngl

st of BT (51) thesugh e MMT (Nosans!
Metenbsgy Wabote of Thaiond] v Cemficorr
embor, MV 0007 M add MW OG5 24

bawed on 1he stondard uncertanty mulliphied by o
coverage  foctor Vihich Jor o nomal
datribution correspamts 10  cvverage prubobity
1 ol liranates Associates Co, Ltd, of approdmately 95¥. The standord uncertainty

hay becn detenmned in avcordunce with fhe GUM
‘Lvotation of mroswement dala - Gunde 16 the

s on aieg” %00 o' capression of uncerloinly 1n mearuremen’
Wind dircction frontal area” 100 e’
Diameler of mounting pipe" . mm
Blackage rallo of Lext obyect’ ol )
Precondnioning + 24 hours at ambieal cunditians,
Meawurement Condiion * The average valurs during measurement are (232] °C, 140.9) %RH and {1002 8) hPa,

TAQULATION OF RESULTS:
The tabie e nest puge g the messmed vabues.

Calibrated by: 1
7 Mr_Sorvwnt Thachatad
(2 858 Jirapeer Leftsz mplio

Rumark:

! Nauste ovwtechan orea of the wind lunel
hsjecind v
! amter o menting e
“nanioia’

Approved vgnatary

Me.Pariaya Booncharoen
Cakbration DFpartnenl Manager

Page 2 i 2 Pages

MEASURLMENT RESULTS *

The Cun anemometer, Un 1| Under Calibialian [UNICHwas rarrcise al 10 m/s for S m nules pan (o calibration bong pesformed Ihe standard 31t veloaly 05 m/s
105 mfs was cateulated by 3 standard alr welarnty teansducer which was (nstafled 50 mm away from wind turvel raule and instalied 43 mm aviay fran top of
Un test seclion and b standaid air veloity 5 /s 10 30 m/s wos catcololed by 2 pitol twbe swith jurchs an ddlereatial pressure meler whih was wstalled 50
min awag om wilad lnnel ens i and ingtaited 40 mn away Trom tap oF e 141 <orlion, UIC vas masnted on 2 1ound vertical tuhe of the lowes piate at
center of test section The calibratcon was careied oot under both 1sing and Talling it velocly o the 1angy o 3 anfs 10 16 s at cafioration intereal af | infs
The resaliz o calibration and a+s06.ated measytement Uncertamlies are reported n the tabie below

or Temp. wisd tosnel Temp. reom Vo (5] thfua)
Imis) re re [T Amii) ms
0558 304 2320 oE o2 om
1215 2130 azn 0 €2 031
3002 2296 2320 10 00 031
4220 2196 a3.20 40 02 031
494 23048 2320 50 00 0.31
5.96 2290 pER 60 01 031
7.02 2Mn 320 77 01 031
197 2314 2320 8o 0.0 0.31
8.97 2270 2320 2.0 oo 031
9.96 2284 2310 101 01 034
1108 2280 2120 110 €1 o3
1202 25 2320 120 00 03
1293 2288 120 131 01 040
3.9 290 2320 140 oo asm
15.00 2290 2320 152 D2 033
15.97 700 2 pre] (3] ot
Remark:

¢ S

“Velosity of standard
Velodiny of Un4 Under Calituation

FHOTO OF CAIMRATION SLT.UP

dabbeated oo Remars 1) progartion of fhe o

***End of Ceslificele of Calffistion®~*
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CERTIFIC

Fage 1od } Pages.
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4 \
3 NSC - TISI - TIS 17025
NSC-TISITIS 12025 CALIBRATION 0367
CAUBRATION 0367
speed mrasurement laboratory
Cabbratn services deportment
CenMeste Mumber
CW5057.67

ATE OF CALIBRATION

TR—_ 7

MEASUREMENT ITEM + Cup anemameter y Cabrotion procedure:
MANUFACTURER + Novalyna 1 R the Cup ammtlrl was caticoled age ast
NGDELTPE i Sl bty Immdu;n; el 4255217
end ot tube with preciion dfferentint prewure
<ERATRUNTSER ;‘:m‘:’:‘ ol e miile AM2500 in o close testsectron of
’ - Lffel ype wind dunnel with 900 em’ cross iest
Data logaer: 45375 e section weew Ihe WRCL-G07 bined o I G1400-
1D NUMBER < RYG_FS0A13 121, Vind eneray generatna items - Purt 12
CONDITION AS-RICENVED *Used lem i: Power petformance  mencurements of
cusTonMIE + ALS laboralory group (Thalland) Ca , Lid electricily producing wird Turbines, March 2017
104 Phalihanakan 40, Fhatibanakan A, KhWIeng SUNLWaRG.  wirs uced wt o cobruteses gund .

Kiiet Suan Lusng. Banglok 10250 Thalland.

Trwceabifty:
RN BOATE L 1B0a M Ths centifute crosdes a treceabibty of The
MEASUREMENT DATE +290ct 2024 snewsutement 1o recoynized  the  nationnl
stoncossh, and to reatiratian of the inlernationn!
¥ 5 !
S5UL DATE 23102020 Sysiem of units {SH) theough the Nit) (Nutional
Metrology lastute of Thatan) vio Cestificale
ENVERONMENTAL CONDITIONS:
ranbir: MW-0007-24 and MY 0065 24
Amblent condition i the Jabaratory are as fallow,
Temperalure 1230230 i Uncestolnty of Measurement:
Aelative umidily 15504150 WHH he seporied unceilainty of mepswrement is
Atmosphere Peessure 1010¢10 hPa baved en the standard uncestainty multy ied by @

cavernge factor ke2 Which for o normal
ditribulian corresponds o o covcrage prababhity
PLACE OF CALBRATION < Elffef type wind tunnel of Jranatex Assoclates Cn,, Ltd, of approaimolcly 95%. The stardord uncerta'nty
Hox been devermuned w accordance with the GUM
“frolustin of meosurement data -« Gudde to the

CAUBRATION CONDITIONS £Wind Lunnet cross-section atea’ 90 am  cwresonofuisertuntyinmesirement”
Wind direchion franil area’ 100 '
Olameter af mounting plpe’ . mm
Blocksge ratio of 1est abyect’ o [

Preconditianing 24 houts al ambient condtlons,

Measurement Conditton +The average vafues during measurement are (22.9) T, (42 4) XAH and [1004 2) AP

TABULATION OF RESULTS:

The table on ne<t page ghve the measured values - —

Calibrated by: § Apstied Ugratory
16 M1 Sorawit Thachalau |
T Kins Lirapaen Leetsnmpiol

i vannys buondiaroen
| Catibratuun Depattinent Manege:

Remarks
:»M- e SEC1n Mes of the wind fumied

" Buansterof meuting s
et
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MEASUREMENT RESULTS *

The Cup ancmometed, Uil Under Caliaratian {UUC) was exercrs at 10 m/s for S munutes prior to calbratiun br ng pvformed The standard air velodity 0 5 mfs
105 mfs was calculated by 3 tandard aic velooty ransducer which was imstalled 50 mm away from wind tunnel norzle a0d insiafied 40 mm away from top o
The te:t sectlon and the standard ale velaclty 5 mfs 10 30 m/s was calculaled by 2 pitol lube with precision differential pressure meler whicl was msta ied 50
o away fcom waad tunnel nozle and instalied 40 mm away from 1o af the 12st section, UUC was mounted cn a round vestics! tube of the lower plate at
center of vest section. The calioration was carned oul under both ising 4nd falling air velocky in the fane of L m/s 10 16 ms al cahibration lnicrval of 3 mfs

The 1esohs af calibiaticn and assoc: ae feported i e 1able hirlow
Vs Temp. wind tunned Temp. room =y [ [T
[} fa fa imfs) Imiu}

1.004 oo ne L] a1 631
2178 2260 2290 10 az a3
3.006 2150 1290 L] -al 03
4.200 719 250 40 02 LED
493 270 290 £] on L
595 an 2% 5 a1 031
7.00 2278 2% 70 oo LEN
295 264 2% L] £ on
B.94 2288 2% 20 oo 031
9.94 2254 1250 101 o1 031
1.07 2254 2% 1 o0 031
12.00 2200 2290 e o0 an
1293 2264 250 no o1 an
1391 28 250 W1 o1 031
14.95 270 2250 11 or a3
5.0 nw 290 183 o3 03

Remark:

* Vetachy of standaid
*Velodty of Unll Under Calbeation

PHOTO 08 CAIRRATION § TP

Callbration setup af Ure Cup anemomieter calibralion in 1he wind Lunnct of firanatee Assoclates Ca, LI The Cup anemamieler shown may dlfer from the
calibratrd one. Remark: he proportion of the set- upis nol true ta scale dus lo
s

NAC Accredited colibration laboratory
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CERTIFICATE OF CALIBRATION

Page ol 2 Pages

MEASUREMENT ITEM  Cup paemometer Cebbration provedure:
MANUFACTURER + Novalynx The €up onemometer was cahbroted againit
MODEL/TYPE :Sensor WS-02F Keandhund gl velority iamducer mode! 845512

| o g e mith a0 el prrsiee
gl et v porier model. DFMZS00 m on close feat-sectan of

AREALSRCy '::"“:’ ws:/;s]:?: Qe type wind toneel with 00 cm” croas fest
e 3 logger: by The WI.CL 00/ bosed on HC FI400-
O AR AYGFSOA14 n 1, Wind cacrgy geageation systems - Poit 12-
CONDITION AS RECETVID : Used llem Power  prrforance  moosirements  of
CUSTOMIR Alshbnmnrv group (Thallan) Co , tid., clmmlw prosucng wd Wibices, tdarch 2017
[
Kh:t Suan Luang, Bangiok 10250 Thalland.
Tioceataity:

RECEIVED DATE £ 180612024 Tht cerifaote prowes o troceabibly of The
MEASUREMENT DATE] a0 mevwrement fo  recogaied the  notlonol
1SSUE DATE il stmdart, und to realiration of the nlerantona!

el ayatem of wnits {§t) through the NIMIT {Naiono!
ENVIRONHENTAL CONDIONS: a0 a0 2
Aasitient ondiion i thi Labarateey are 31 foliow, i
Temperalute 1230130 T Uncertainty of Meosuremenl;
Refative Humidity 15504150 AAH Tre reporied uncertainty of measurement i
Amospheric Pressure :1010¢10 hPa b o the doradond umce

“
covesope faclor k-2, Whith for @ nurmat
dutributian corresponds 1o o coverage prababihty

PLACE OF CALIBATION - Eleb tyne A nd of op 95%. The standurd vicerte iy
11 becn determined m accordance with the GUM
“ualualon of measuement dote  Guide 10 the

CAUBRATION CORDITIONS +vnd wnne cross-sechon rea' 500 ' Fapressioin of uacertainly in meosusement?
Wind direction fronta) area’ 100 '
Oumeler of mourting plpe* - m
Blochage rallo of tew abject” o |

Piecondisning * 24 fours a amblent conditions,

Measrement Condsion +he average values during measurement arc {23.0) C, (46 8) WRH and {1003 6] heo

Colibratedby:
I41 Mt Setawnl Thathatad
U Miss Jitiraporn Lertsomgbal }

BAr Bariya Doanclaroen
Calibration Depariment Kanager

TABULATION OF RESULTS:
The table an nest page give the measured vahwet — @)’6

Remark:
‘m.m trow-sartion area of the wind lunnel

e L——
“rasa’ue’

Covtificate Mumber

CWs-05867

Page 2ol 2 Pages

MEASUREMENT RESULTS *

Tho Cup mesmomietet, Uit Lrdes Caba ata [UUC) was ewestrse 21 10 mf fon & ervetes, prior b call st lring perfonmed Thee itarsdard ais vty 0.5 mfs
S mh leutited by & Srasdand s ¥ e was watalied Trom winid livid | nastie 30 matabid 43 avm sy Irem 1o 68
b 1A Section aned th ilsadand s velseity S mfs 1 39 ans wan caliuliced by & gtot bube with peecnon dferontal presre metes wheh wn imlafed 30
mm avraq from wend tusael nosre and witslied A0 e sy from 163 of the 1esh sextion, UL wrs manted on 2 al b of the kower plate 2t
erater of teit sechicn. The caUoiaton was caimad out wader both nvag ded Lakieg 3¢ velonny in the ramge of 1 mys to T mis 21 £abbraten macoesl of 1 mjs

The results o calibration and associated are reparted in the tablr below
Vet Temp. wind tunnel Terma. toom [ [ Ufke2)
Amye) ra ra Amis) (0]
1012 1194 5% os a2 031
2209 2300 235 20 02 031
3.050 278 295 29 01 031
4206 282 295 a1 01 031
493 2290 2295 51 02 031
592 2290 235 60 [ % [EN
704 2260 295 70 01 031
7.96 nw4 2295 Ro LX) 046
296 276 2295 X} [.X] 0l
296 2250 2295 100 01 031
1,08 2150 2135 M1 00 031
1201 252 2295 120 0g 03
12,96 2258 298 131 01 035
1394 254 2295 140 01 035
1458 2260 2295 150 0o LX)
15 58 2260 2295 161 [A] 0.31

Remark:

‘.

Velocrly of slandard
“velacily of Unit Under Cal hestion

PIRDNE OF CALRAATION SCT-UP

Callbraticn spt up of the Cup ancmomeler calibralion i the wind wanel of Jiranalce Associales Co. LI Thie Cup anemomeler shown (nay d fter trann the
catibrated ane Revaork: The prapertion ef the sels upis nat Uue 1n scale due o imaging geamezry

' |
"’ln&lf(eﬂvﬁ(hlrlﬂ[ﬂﬂﬂﬂmﬂ"' I
! S

17 |

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT 1N FULL UNLESS PERMISSIDN FOR REPRODUCTION HAS BEEN CBTAINED
IN WRITING FROM THE LABORATORY

NAC Accredited catibration laborotory

4 N
A 1T ISO/EC 170252017 NSC-TISI - TIS 17025

NSC.Tis) TIS 17025 CALIBRATION 0367

CALIBRANON 0367

i speed meacutement abaratory
Caitbration services department
Certificate Number
| CWS-029-67

CERTIFICATE OF CALIBRATION

MEASUREMENT [TEM : Cup anemometer Calibration procedure:
MANUFACTURER : Novalys The Cup aremometer wos cullshes og msi
MODEL/TYPE -+ Sensor W5-01F Stangard air veloe.ty ansoucer meor 845512

N8 pror tube with prec an Eifferensior snesiure

Date logger: WS-250L
aetes model DPV2500 1 - '
SERIAL NUMBER *Sensor WSD-A44A2 :,«;':, ,:;,':, i,,; m‘:ﬁf iy ;;;’cl,:? =l
Data logger: A81 it The WI-CL-B07 banee 4= RIC 62450
1D NUMBER BFK_FSDI4] 12-1, Wind emigy generai w systess — Fori 12
CONDITION AS-RECEIVED +Used em 1 Power pedormance  meosuremrents of
CUSTOMER < ALS laburatory i Mhadaud) Co. Lid electricity produring w - (v 'acs, March 2017

104 3 3 LUBRE, s user a0 € L1t = gukieine
Khet Suan Luang, Bangkok 10250 Thalland

RECEIVED DATE 18 Aug 2024
MEASUREMENT GATE 20 Aug 2024
155UE DATE 10 Aug 202¢

ENVIRCINMENTAL CONDTIONS:
Arvirnt tonddsion in the Lbtratary are o bolow:

Temperature iC
Relabve Humdity HRH
Almospheric Pressure hPa
PLACE OF CAUBNATION Ciitel type wind funncl of lironprac Assacio’es Co, Lid
“Evalua wn of measureroent dta

CAUBRATION CONINTIONS Wind Luniiel oross-secthun o’ [0 o’ €1p/erTIun Of UNCETGINLY > MeaTirem P!

Word derction raetatarey® 100 cm”

Dlameter of moy ! Mog” . mm

Blozkape - of tew: nbeat’ 0111 I
Preeonditloning 34 hours a1 ambient condrcians
Measurement Conditlon The pverage valum dunng measurement are (33 8] °C. [42 7) XRH and [1005 0) hPa
TABULATION OF RESULTS: 1
The 1ak'= on next page g & thi Measure vales J /

Frpe //1/ =7
Cahbrated by: - r‘Pr‘va signatory
7 1ar Scrawn Th Mr Pannyz Baoncharaen
faf TRPY - . Calbrauon Cegsriment Manayer
I REVIEWBY . b P .
+r-

RM' 7
v momesratn 1 f s et APPROVED BY - L
D'a,ﬂd umsanctun ama of Lhe lasted obect incham mouniing ype
uaumumwu e
it Inexroa pare . 2972 (26

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
N WRITING FROM THE LABDRATORY



Certificate Numbmr

WS 02967

Page 2 of ? Pages

MEASUREMENT RESULTS *

The Cup anemometer, Uiz Linder Calbration (URIC) wan esercas ot 30 s for S mastis brece 13 cabbiation beisg perinrmed. Tha ar velocty DS m/s
105 m/s was calculated by a slandard au velocity Lransducer which was inslalledt 50 mm away from wand tunnel notile end insialled 20 me away from Log of
tne test section and the sandard alr veloelty 5 m/s Lo 30 m/s was calculated by 2 phat lube with grect. on differential pressure meve which was Instalied S0
mm away Irom wind (wnnel notle and (nswllee 40 mm away ITom 107 of the TesT secton, UUC was mounted on a round verucal tabe of the lower piate at
center of lest secuian, The calibration was caried out under bath rising and faling air velncy in the range of 1 m/s (o 16 1nfs at calibration intervad of 1 m/s
The results of calibration ard assotiated measurement uncertaiites are reporied in te table below

Vor T, wind tunned Temp. room oy rrer o)
Imfs) ro (1] Ims) Ims]
[ % Tie BE a3
2041 2 290 18 02
3007 233 2350 29 -04
4108 233 2390 EY:] 03
438 2336 2350 50 oo
595 2350 290 60 w
202 314 2380 71 03
7.96 n30 2320 80 01 an
LR 2326 2350 91 a1 an
986 2316 239% 101 01 an
1095 2350 2190 1 L3 an
1202 2130 290 122 ol an
1234 2350 23900 2 0.2 an
1408 2338 2390 u2 01 an
15.02 2360 239 15.2 o2 o
15.85 23 50 23 50 168 03 o3
Ramark;
e v 5 and
* Ypicnity of sLandacs

Veloenty al Un t Undes Cabbrasion

FHOTO OF CALISRATION SIT-U8

€2 bretion set ufi o 1he Cup aenometer calbrabion u (e wind lunnel af hianalre Associates Ca . Lid The Cup anemometer shawn may differ from e
calioraed ane: Remarh The praparticn of the set up is Nt trur to stale due 1o umaging geometry
=

£=End of Cprficfie st Callbration?

Page 2 of 2 Pagas

MEASUREMENT RESULTS *

The wird direction sensoc was calibraled againsl standard rutaty encoder Ly sumparisan method Dut ng calibrabon, 176 measurement wai carried out a1 45
wnrvals In dodwse and counterclockwise duections after offset adiustment has been mage The flow speco of wing wnnel fusually 5 m/s) & kept conszan:
whie the sensof Is rotalec araund ics veruea ans The resulls of cabioration and ssociated measurement uncenainties are reported 14 he Iable below

Avsprad L Teror vy

m/s Dwgres 1 Cogren 7 Do 1)
a1 - [T
0 3 0.80
134 Bl 080

- 182 2 0.80
210 5 080
s s w0
20 s ceo
359 1 .80

CAbIIIR AL 1 U o P Bt e o b e

v i whe b adration Las PGP
ractioe 8 sisdae

vt 54 L i Cabbrntiar

***€nd of Ce:tiffate of Calibration™"*

NAC

TIRAS T ASSQTIAT S COLLTD,

A 1ns i o Renghomve
Bt 0 16X (Ml

o teasaniz

M3 ammtEr L9a5Y

f-mal e el SeatiosByranatee com
ViR uTe S jrandtee

Accredited colibration loboratory
ISO/EC 17025:2017
NSC-TSI TIS 17025
CAUARATION 0367

Wind direction measuremer laboratory
Cosbratuin services department

NSC—-TISI-TIS 17025
CALIBRATION 0367

cenificme Number

QWD-029-67

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages.

MEASUREMENT ITEM + Wind Direction Sensor
MANUFACTURER avalynx
MODEL/TYPE Sensar W5-02F

Data logger: ¥/5-25DL

SERIAL NUMBER

Sensor; WSD-Ad481

Data logger: A4451

1D NUMBER 4KK_FS0141
CONDITION AS-RECEIVED Used hem
CUSTOMER + ALS Iaboratory Broup (Thaifand) Co., L1d.

Calibration procedure:

The wind direciion sensor was cosbumted 195 ¢
Stancurd Rotary Encoder modet AKAGOTTZ-
DMO4.P3.S-U0 I an close test section ¢! T¥el
jpe wind turnef with 910 ¢m” eross rest rection
orea The WHL 008 dased on IET £1400 17 1
Wind encrgy generaten system ~ Pan 22.
Power pequrmance measurements of eletriity
produeing wdl tirtnes, March 2017 wes used o5
acowormtion guidviine

104 Phamharakan 40, Phatthanakan Rd. Khuaeng Suan Luang,
Khet Suan Luang, Bangkek 10250 Thalland

RECEVED BATE B Aug 2024
MEASURTMENT DATE 20 Aug 2024

ISS0F BATE 20 Aug 2024
ENVIRONMENTAL CONDITIONS:

Amblent condran in the laboratary are s follaw

Temperature ic
Relative Hummidicy HAH
Amasphenic Pressure tPa

PLACE OF CAUBRATION

CAUBRATION CONDITION

Eitfel type wind tuanel of Siranatee Assalates Co., Ltd

+ Wind tunnel cmas 1wetion ares’ 900 o’
Wind direction fronca erea’ 9 a’
D ameter of mauating pipe’ - mm
Blockage ratia nf test abyect n1es

Pretondtioning
Mrasureman Cendiion

TABULATION OF RESULTS:
The Lale on naxt page vt

et o vales

Calibrated by:
12 M Sorawit Thachaiad
2 Mhiss hiiraparn ertaomiphol

i

Romark:
Rl A 1 4 B e o

24 Fouts at amblent conditions
: Tre average values during measurement are {13,7]°G, 145 7) XAH and (1007.7) hPa

TrceabMy:
Thls cenficare arovies a waceabilny of The
meosurement to recognzed the  rotionol
stamao 15 and T reahizution of the intetnuticnol
syste= of units (53] throuph the NIAT [Nanonal
Mefrolegy Instare of Thound) via Cer: xolw
rurber DA 6036 23

Uncertalnty of Mrosurement:

The reported unzenainly of measutement i
tased on the stondare uncertainty multipaed by o
coveroge factor =2, Wnich for o normal
drtrlbution correspoads o 0 covetuge pral
of approvimotety 95% Tho standord uncerforaty
fas been deremmined n accordance with the Gt
“Tvaluanon of meavuremy nt data ~ Guide 10 the
espressian of uncertainty I mecsurement”

 Purecm crm s oon ren of the (e ok s Inchide mourivg b

" Darnuter of oy pee
faetw!

tA¢ vanwa oancharaen
Ca bratan Cepartment Manager

THIS CERTIFICATE DF CAUBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERNISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABQRATORY

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

SITHIPORN,

associates

<81-251/1 smnthorn Road, 3angburmiu Bongplud, Fangkok. 10700 Thailand be-
Te) 165 2433 B3N EMa cat bralon@seniptain com :Niff:“"‘ oioe
CerL Nin. : ACC24037

Pages : lof3

Calibration Certificate

Equipment :
Manufacturer :
Model :

Coudition As Found :

Customer :

Location :

Ambicnt Temperature
Pressure :

Relative Humidity :

Reecived Dute :
Calibration Datc :
Date of Issue :

Calibrated by :

SOUND CALIBRATOR
RION

NC-74

34178123

RYG FS0215

GOOoD

ALS LABORATORY GROUP (THAILAND) CO., LID.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAII AND,

(23.0+3) SG

(1013 £3) kPa
(500 =20) Y%

0% AUGUST 2024
23 AUGUST 2024
26 AUGUST 2024

Approved by : 7—-

( Thanakul Petchurai )

This cert ¢ is issued in

with the requi

'Zl é _)
I REVIEWEBY ... ’; 2 } "
!

i APPROVED BY .
i

1

NEXT CAL DATE .

oo Pisulpais

V=3 AN

of ISOAEC 17025 standard, muy nol be reproduced

other than i full, except with the prior written approval ol the head of Calibration | aboratory.




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY
SITHIPORN; Ij
45F451/1 Simnthorn Roud, Bangumru Bangolud, Aangkak. 10700 Thailong dssociates
Tol+682£328231  Cinail; calibrotion@siltphorn com NSCTISITIS 17025
CALMMEATION B34
Cerl. No. : ACC24037
Jub No. : VC6TACO140
) . Pages 2003
Culibratien Procedure : CP-AC-03

Calibration Method :
This equipiment was calibrred by follow on IEC-6(942-2003 Standard.

The sound pressure level, [requency and total distortion of the sound calibrator wus measured using the relerence
microphone,

Condition of this result of calibration :

I. Reference Standard Instruments :

lostrument lodel Serial No, Cert, No. Due Dute
Wavefarm Generalor 335118 MY52302742 ErF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104  CELBP 2i/0267 13-FEB-25
Digitol Mullimeter 33461A4 MY53220076 EEL.BP 2000267 15-FEB-25
Diyitl Multimeter 33461A MY60024273  EEL.BP 2210267 15-FEB-25
Programmable Attenuator MAT-1070 62100114 EF-0008-24 05-FEB-25
Condenser Microphone 4150 2977900 AA-1001-24 12-FEB-23
Measuring Amplificr NA-42KAI 34560495 AA-3001-24 05-FEB-25
Audio Analyzer AVR-3360A  V744B6069 EF-0009-24 09-FEB-25

2. This resull of calibration was found sceurate as shawn on date and place of calibration for this calibrated item only.
3. This centificale is traceable 10 the intemattional system ol unil maintained nt
3.1 National Institme of Metrology (Thaitand).

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

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Shrinthom Rd,,Bangbumny, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17028
Tel0-2435-8800 Fax.0-2433-1679 e-mail:calc ithi com http://wwwisithi om
Cert. No. : ACL23320
Pages :  lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Modc] : NL-42 Microphone UC-52 / Preamplifier NH-24

Scrial No.: 00597167/ 179118/ 87525

ID Nu.: RYG _FS80437

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGKOK. 10250 THAILAND.

Location :
Ambient Temperature : (230 23) e
Pressure : (1013 £3) kPa
Relative Humidity : (50.0 =20 ) %
Received Date : 11 OCTOBER 2023
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023
Calibrated by : Nathakom Fisutpaisan
Approved hy :
pproved by 7‘ / e g
{ Thanakul Petchurai )
This certil is issued in with the requi o ISO/EC 17025 standard, may nol be reproduced

other than in full, except with the prior written approsal of the liead of Calibration Lahoratory.

QF-1812-09-4-020604

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN [t —

451-431/1 S vinthorm Roaa, Bangbumru Bangpiud, Bangkok, 16790 Thailond associates
Tel 46624338331 Email: cahbration@sithiphorn com WA TS 10628
CALIRRATION 359t

CerL No, : ACC24037
Job No, : VCG6TACO140
Pages 1 3or3

Result of ealibration ;

1. Suund pressure level

Specified sound Meusured Deviated Acceplance

pressure level value value Uneertainty limit

(dB) {(dB) (dB) (dB) (dB)

94 94,06 .06 0.45 0.40

2. Frequency

Specified Measured Devialed Acceplance

Fruquency volue value Uncerainty limit

(Hz) (Hz) (%) (%) (%)

1000 1001.4 0.1 0.1 1.0

3. Tetal distortion

[ seasured vatue (%) [ Uncertainty (%) | Accepuance timit (% )

|
202 | 0.10 | 5.0 |

The reporicd uncertainty is based on a standard uncertainty multiplied by coverage factor &

or any value following

Jence of imately 95 %

—————— Endof Culibration Certificate

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
gt ll CALIBRATION LABORATORY

Continuation of Calibration Certificate
CerL No. : ACL23320
Job No. : VC67AC0D11
Pages @ 20f8

Calibration Procedurc : CP-AC-01

Calibration Method :

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

The SLM had 1esis (0 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Stunderd Instruments.

For tests resulls of each items were made by observation of cuch Instrumems display and elso with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments ©

Instrumeng Mudel Seriul No. Cert, No. Due Dute
Waveform Generntor 332104 MY4B017076 EF-0009-23  Q7-TEB-24
Waveform Generator 33511B MY52302742 EF-0010-23  07-FEB-24
Digitul Multimeter 33461A MY53220104  EEL.BP 30/0266 13-FEB-24
Digital Muldmeter 33461A MY53220076  EEL.BP 29/0266 13-FEB-24
Digital Multimeter 344614 MY60024273  EEL.BP 31/0266 14-FEB-24
Proprammable Atienuator MAT-1070 62100114 EF-001)-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Measuring Amplifier NA~ZKAI 34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable 1o the & i system of unit maintained o1 :
3.1 National Instilute of Metrology (1hailand).
3.2 Thailand Institute of Scientific and Technological Resenrch (TISTR).

QI - 15 12-04-(4-020004

o AL



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

iss0Ciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23320
Jab No. : VC67AC0011
Pages : 30f8

summary of Measurement Kesult ;.
Uncertainty | Maximum-permiticd
Parameter Pass Fail uncertalaty of
(dB) y
measurement (dB)
1. Absolute sensitivity v - 02 N/A
2. Sclf-gencrated noise v - 02 N/A
3. Acoustical signal tests of frequency weiphlings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
(4. Electrical signal tests of frequency weightings
For 10 Hz 104 kHz v - 03 0.6

For > 4 kHz 10 10 kHz v - 03 0.7

For > 10 kHz 10 20 kHz E B 1.0
5. Frequency and time weightings at 1 kHz v . 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 03
8, Level linearily including the level range conirol v - 0.2 0.3
9, Tane burs! response v - 0.2 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 02 025
12, High level stability v 0.1 0.1

Note : Pass/Fuil evaluation Tor cach parormeler,

will be considered logether from the acceptance limit and the Maximum-permitied uncertainty of measurement.

QF-TS12-04-04-620664

SITHIPORN SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 AL~

_S ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R R CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23320
Job No. : VC67ACO0011
Pages 40f8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceprance
Acoustic Siymal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)

14.6

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

Frequeney Measured value
Weighting (dB)
A - weight 11.2
C - weight 17.5
Flat 23.1

3. Acoustical signal tests of lrequency weightings

Meter [ree-field acoustic response at a level of 84 dB

Trequency Devintion [rom various frequency weighting response curve (dB)
(Hz) . Acceptance
Flat C-weight A-waght e
Limits
125 0.2 0.2 02 + 1.5
1000 0.0 0.0 0.0 1.0
8000 1.3 14 14 +5.0

4. Elecirical signal tests of frequency weightings

‘Weighting netwark response with relative to 1 kHz,

Cerl. No, : ACL23320
Job No. : VC67ACO011
Pages : 50r8

Frequency Devintion from various frequency weighling response curve (dB)
Ghed Flat C-weight A-weight Acc?p‘_‘mm
Limils
63 0.1 0.1 =0.1 2.0
125 0.0 0.0 -0.1 *1.5
250 0 0.0 -0.1 +1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 =3.0
8000 0.0 0.1 0.1 5.0
3. Frequency and time weightings a1 | kHz
5.1 Frequency weightings at | kHz
Anlicipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 *0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94,0 94.0 0.0 =02
5.2 Time weighting a1 | kHz
Anticipaled | Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting 1dB) (dB) (dB) (dB)
Tast 94.0 94.0 0.0 0.1
Sluw 94.0 94.0 0.0 x0.1
Leq 94.0 94.0 0.0 0.1
6. Long - term stahifity
SLM Display | SI.M Display | Devialed Acceplance
Frequency ot initial at final Value Limils
Weighting (dB) (dn) tdB) (dB)
A - weight 94.0 94.0 0.0 %03

Qr-TS12-04-14-020664

o BA- -

QF-15]12-044H-020664

SITHIPORN

7 AL

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lineurlty on the reference level range

Cert. No. : ACL23320
Job No. : YC67TACO011
Pages : 6of8

Anticipaled Meusured Deviated Acceplance
Value Value Value Limits
(dB} (dB} (dB) (JB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 =11
135.0 135.0 0.0 = 1.1
134.0 134.0 0.0 =L}
133.0 133.0 0.0 = 1.1
132,0 132.0 0.0 = 1.1
131.0 131.0 0.0 £ 1.1
129.0 129.0 0.0 * 1.}
124.0 124.0 0.0 1.1
119.0 119.0 0.0 2 L1
114.0 114.0 0.0 = LI
109.0 109.0 0.0 =11
104.0 104.0 0.0 =11
99.0 99.0 0.0 =Ll
94.0 94.0 0.0 £1.1
69.0 89.0 0.0 +1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 £ L1
74.0 74.0 0.0 +1.1
69.0 69.0 0.0 1.1
4.0 63.9 0.1 £1.1
59.0 59.0 0.0 411
54.0 53.9 -0.1 +11
49.0 489 -0.1 %L1
4.0 43.9 -0.1 111
39.0 389 -0.1 2 1.1
34.0 34.0 0.0 1.1
300 29.9 -0.1 1.1
29.0 289 -0.1 + 1.1
280 27.9 -0.1 + 1.1
27.0 26.9 0.1 + 1.1
26.0 25.9 -0.1 =1.1
25.0 249 0.1 211

QF-1812-04-11-020664
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S ITH IPORN, SITHIPORN ASSOCIATES CO,LTD.

e

Continuation of Calibrarion Certificate

CALIBRATION LABORATORY

S ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. : ACL23320
Job No. : VC67ACO011
Pages @ 70f8
8. Level lincarity including the level renge control
Anticipaled Measured Deviated Acceptonee
Range Value Value Value Limits
(dB) (dB) {dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anlicipaled Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ws) (d8) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 5:-5.0
Fost 2, 8 1.0 117.0 0.0 10:-25
200 800 134.0 134.0 0.0 +1,0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 0.1 51-5.0
SEL 2 8 108.0 108.0 0.0 1.03-2.5
200 800 128.0 128.0 0.0 +1.0
10. I'cak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal {dB) (dB) (dB) {dB)
Conlinuous 133.0 133.1 0.1 =3.0
One 136.4 136.1 -0.3 +3.0
Number af cycle Anlicipaled Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB )} (dR) {dB) (dB)
Continuous 133.0 133.1 0.1 2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 1352 -0.2 +2.0

QF-TS12-04-(4-020664

> Al

ALS ROTA METER CALIBRATION RESULT JULY 2024
Rotameter ID. Calibration Date Regression Result Cosfficient {R?)
BKK_FS0577 01Jul 24 Y = 1.0001x + 0.0433 1.0000
BKK_FS0584 01Jul 24 ) 1.0000
BKK_FS0S85 |  O02Jul24 ) 7 0.9998
BKKFS0s87 |  02Jul24 Y =1.0294x + 0.71 1.0000
BKK_FS0588 01.Jul 24 Y = 0.9751x + 9 8452 0.9999
BKK_FS0591 01Jul 24 ¥ = 1,0035x - 8 2303 1,0000
BKK_FS0592 02 Jul 24 Y= 1.002x + 14,273 1.0000
BKK_FS0594  o2uuiz¢ | Y=10003x+7.009% 1.0000
BKK_FSO595 |  O1Jui24 1.0871x - 114,97 0.9985
 BKK_FS1004 02 Jul 24 T Y=oge26x+ 1351 09999
“BKK_FS1005 02 Jul 24 0.9987
 BKK_FS1006 02 Jul 24 "~ 0.9981
BKK_FS1007 |  o2u2d 1116x + 33558 0.9994
| Bkx_Fs1008 02 Jul 24 Y=11273x+ 0.4837 09999
 BKK_FS1009 01.Jul 24 Y = 1.1044x - 0.8245 10000
BKK_FS1017 02 Jul 24 ¥ = 1.0488x + 22027 0.9998
BKK_FS1018 02Jul24 Y=1.0173x - 0.1967 09999
BKK_FS1019 02 Jui 24 T Y=10022¢+5619 1.0000
BKK_F$1026 oldn2a Y =1.072x - 2.4954 T1o0000
BKK_FS1027 01Ju1 24 Y = 1.0104x - 4.4788
BKK__FSE | otuwas Y = 1.0009% - 37755
BKK_FS1029 01 Jul 24 Y =1.1118x - 4,431
BKK_FS1030 01Jul 24 Y=10159x-6.3%5
BKK_FS1031 |  01Jul24 Y = 0.9973 - 53371
BKK_FS1039 02 Jul 24 Y = 0,9992x + 9,6633
BKK_FS1040 01Jul 24 Y = 1.0034x - 25343
T BKK_FS1041 02 Jul 24 Y =1.0511x+1.1272
BKK_FS1042 |  02Ju24 |  Y=10016x+10.387
BKK_FS1043 01424 Y =0,9965x + 9,3743
BKK_FS1044 02 Jul 24 Y = 1.1237x - 04231
BKK_FS1200 01Jul 24 Y = 1.0337x - 0.1016
BKK_F$1201 01 Jul 24 Y=0.9871x.+ 5,0931
 BKK_FS1202 01Jul 24 Y=07978x+ 301,39
PHK_FS0027 02 Jul 24 Y =1.0722x + 3.4395
PHK_FS0028 02 Jul 24 Y = 1.0254x + 1.04
PHK_FS0029 02 Jul 24 Y=0999x+ 12.73
RYG_FS0197 01 Jul 24 ¥ =1,0045x + 10.291
RYG_FS0198 01Jul 24 Y = 1.0056x + 1.8883
RYG_FS0199 02 Jul 24 ¥ =1,0028x + 32381
Pags 10r2 ALS Laboratory Group

Cert. No. : ACL23320
Job No. : YC67ACO011
Pages : Bof8
11. Overload indication
Measured value (dB ) Devialed Acceplance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 =1.5
12. High level stablllty
SLM Display | SLM Display Devinled Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reporied uncertainty is based on a standard unceriainty inultiplicd by coverage faclor &

or any value [ullow ing caleulationproviding a lavel ol confidence of upproximaicly 95 %

QF-TS12-04-04-020664

End of Calibration Ceriificute

5 AL

ALS ROTA METER CALIBRATION RESULT JULY 2024
D, C: ion Date ] Result Coefficiant (R’)

RYG_FS0654 02 Jul 24 ¥ =1.0421x+ 14935 1.0000
RYG_FS0655 02Jul 24 Y=0975x+ 152 0.9904

“RYG_FS0656 olaiza Y = 1.0042x + 7.1067 0.9999
RYG_FS0657 020024 | Y=1.0337x+ 18918 0.9208
RYG_FS0658 02 Jul 24 ¥ = 0.9921x + 10.87 0,9996
RYG_FS0659 01 Jul24 Y = 1.0022x + 8.4152 1,0000
SGK_FS0135 02 Jul 24 Y =1.0198x + 36833 0.9999
sek}ébﬁs 02 Jul 24 T Y=10217x+163 1,0000
SGK_FS0138 02124 Ty = 1.055x + 45833 0.9999

" SGK_FS0139 | o2Jul2a Y =1.0154x+ 374 0.9998 -
SGK_FS0140 02ul24 Y=1.0008x+ 13,353 1.0000
SGK_FS0141 |  o2Julz4 Y=11185x+14867 | 09998
SGK_FS0142 o2dulzd Ty=1. 0211x+ 139 1.0000
SGK_Fs0143 02Jul24 |  Y=1.0045x+ 56981 1.0000
Review By : Wiehe Ch . Approved By : -ﬂw
(Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont}
Enviro Field Services Manager Assistant General Manager
Page 2012 ALS Laboratory Group




Sartorlus (Thalland) Co., Ltd.
126 Rame 9 Read, Husykwang, Huzykwang, Bangkok 10310

5, omalt

SARTORILS

KECTERTIS 17025

00\o 12029

Model Number:  MSE125P-100-DU Cerllficale No. : 24BC!

Descriplion : Seml-micro Balance Issued Date:  Friday, February 23, 2024
Serial Number: 0033108883 No.: 228196

1D No. : RYG_ENOOD4

Manufacturer : Sartorius Page No. : 1013

Custamer Name : ALS Laboralory Group (Thailand) Co.,LId. (Reyong Branch)

81610 Moo 5 T.Msenam Khu, A.Plusk Daeng, Rayong 21140, Thailand. _

Calibrated Place : ALS Laboratory Group (Thaitand) Ce., Lid.(Balance Room)
616/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.
Calibrated By:  Mr.Chonchai Inthana Cali
Calibration Dete : Thursday. February22 2024 Procedure No. : This calibratien was conducted by
Using in-housa calibation procedurs numbar (WI-003)
Based on UKAS LAB 14: 2019

Metrological data : Ambients Conditions:

Capacity: _60./120. g Readabilly; 0.00001./0.0001 g T H 24.0°C Ed 5.0°C
Humidity : 60.0%RH * _10.0%RH

Reasons for calibretion Prassure +

[JNewlngaliton (] Service/ Repared (] Re-calbrationy Malntenance Equipment Condtion: _ G Opume L 7ar

UKAS Publication Ref :Lab 14
Measurement Method".“ X Y sty
coverage provide 3 of a5%. its
o Ui it (GUM), Tive catby mﬂmommnmm»mwsmm,wmm
e ‘Standard Systom of Urits (S). Report of Tolarance came form tis( of

reatize the
Sartorius Metrologieal Spacifications.

Traceabllity:
Mod! Number |%' [Traceabity _|cetiscate No. |0ue Date
YCS011-522-00 | Sartorius walght 56l 1mg - 5000g E2 YCS011-522-00 TCS |IM_I2303197S 23-Aug-2025
MHE-382SD _|Humi storfTemp Lutron MHE-38250 loksu icmm«as | 23-Aug-2024
1

This certificate relate and epply this aquipment only. 5
Thie cerlificale may not be reproduced alher than [n full except with ( 2 o
mamp::r writien approval of the Verllicalion Operation Diviston . T SA?TO“
Sarlorlus (Thailend) o, Lid, o a f

M chonchal lnihana(Technical Managod) | o ot

SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama @ Roed, Huaykweng, Hu-ynwmg Bangkok 10310

- . EARTORILS

mﬁf@ of Calibration

Model Number:  MSE125P-100-DU Certificale No. : 24 oelo 775
Description : Semi-mlcro Balanca Issued Dale : —
SemrmicroBalance 0
Serial Number: 0033108993 Raf No.: 2281986
IDNo. : RYG_EN0004
D =N0ood 0
Sartorius Page No. : 30f3
Calibration Results : Without Adjustment
Repeatability Eccentricity (Off-center loading error)
1 it pacet 0.1
Py e fsusad io - Fhvura
(@rormss reproouetaty quaniiatively. AT,
Nominal Value : (Low Load) i | 100.0000 Nominal value : 50 g
[ 100.0000 7oy 0.00015 g
rola 100.0000
0.000075 g e 100.0000 Difference
100.0000 1
Nominal Value : (High Load) 100.0000 2
100 g | - 100.00 3 -
Telerance : 4
0.000015 g | 100.0000 ) 5
! | 100.0000 6 N
Standard Deviation 0.00003
Linearity
s . Dascadas o daviatior kinoar siopa.
Tolerance 0.0001 g
Nnmmal Value I Conventional Mass Value Displayed Value Deviation Unceriainty
@ cionniazae H0) [¢)] ) {9 @
65 65.0000 I 65,0000 0.0000 | 0.00015 |
70 70,0000 | 70.0000 | 0.0000 " 0.00015
[ 75 75.0001 75.0000 -0.0001 0.00015
80 | 80,6001 80,0000 -0.0001 0.00016 |
85 §5. 6001 85,0001 0.0000 0.C0018
50 30.0001 90,0001 0.0000 0.00017
r 55 95.0001 95,0001 0.0000 0.00019
100 100.0000 100.0000 | 0.0000 | 0.00024
| 110 ] 110.0000 110.0000 | "$.0000 | _0.00026
120 ! 120.0000 _ 120.0006 | 0.0000 0.00026 |
L 1 | I
End of Report.

SOP FM 33 03 February 2022

%i@? ofu;::ation Iw;‘é"

APPROVED BY ._j:-?».é%:‘

Sartorius (Thailand) Co., Ltd.

et b M e S/ARTORILS

@ I ﬁ@@_ﬂﬂh of Calibration

Ir

Model Number: MSE125P-100-DU Certificate No. : 24BCI0071
Desciiplion | *  Semlmicro Balance Issued Date:  Friday, February 23, 2024 -
Seriat Number: 0033108533 No.: 229196
ID No. : RYG_EN0004
Sartorius Page No. : 20f3
Calibration Results : Without Adjustment
|Repeatabitity |Eccentricity (Off-center loading error)
i ptaced o, 13 or 14 of muzimim capachy, placed n tho
paany in il nat
BxprBy reproducifity quantfatvaly. { R78).
Nominal Value : (Low Load) 5.00003 | _s0.00003 Nominal value : 50 g
5 g 50.00003 Tolerance 0.00015 ]
Tolerence 50.00002
0.000015 g 5.00002 50.00003 Difference
5.00001 50.00003 1 B
Nominal Value : (High Load) 5.00002 50.00003 _2| 0001
0 g 5.00001 50.00003 3 00000
Tolerance 5.00001 50.00002 = 4 | 0.00001
0.000015 g 5.00002 50,00003 ) 5 | 0.00001
| 5.00002 50.00002 6 =
Standard Deviation 0.000008  0.000005
Linearity
sope.
Tolerance 0.00004 g
Nominal Value Conventional Mass Value I Displayed Value Deviation Uncertalnty
© @ © )] (@
0.01 ~ 0.01000 0.01000 0.00000 0.C00024
0.1 0.10000 0.10000 0.00000 0.000025
1 1.00000 i.00000 ©0.00000 0.000027
2 2.00002 2.00002 ©.00000 0.000028
5 5.00002 5.00003 0.00001 0.000031
10 10.00002 10.00004 0.00002 0.000035
20 20.00002 | 20.00002 | 0.00000 0.000049
30 30,00004 30.00003 -0.00001 0.000089 |
40 ] 40.00005 40.00003 | -0.00002 0.000089 |
50 50.00002 50.00001 —0.00001 0.000089 |
SOP FM 33 03 February 2022

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
451-25'/1 5 antnorn Road, Dongburmiy, Bangplud, Bongtok, 10700 Thailond m__m_;‘,ml
Tel +65 2433 8331 Emoil - ca' brotlongsithiphari.cam -

Cert, No. : ACC24008
Pages :  lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-75

Serial No.: 35002736

ID No.: RYG_I'S0496

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND} CO.. L1D.

104 PHATTHANAKAN 40, FHATTHANAKAN ROAD,
KHWALNG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - ;}T'&”h P

Ambient Temperature : (23.0£3) @ - -

Pressure : (1013 £3) kPu IPI_’;I{/

Relative Humidity : (500 20 ) % kX
PRt

Reccived Date : 15 JANUARY 2024

Calibrution Date : 26 JANUARY 2024

Date of Issue : 29 JANUARY 2024

Calibrated by : Nathakem Pisurpaisan

7RI
. |

( Thanakul Petchurai )

T'his eenifiente is issucd in accordance with the requirements of ISOAEC 17025 siandard, may not be reproduced

otler thun in full, except wih the prior writien upproval of the head of Calibration Labaratory.




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-4511 Smnthom Road, Bangburnru. Bangplud, Bangkok 13700 Thailand

SITHIPORN) o

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-431/1Srnthorn Rood Bangbum-u. Bangplud. Bangkok, 10703 Thailand

SITHIPORN)

associates g

N i) ; NAGTEATE 102 38331 il calioralion@sith NECTISLIS 17025
Tol 46694338331 [mail - colibration@skhipham com <TI0 s Tal +D6 2433 B33 Email calioralion@sithiphorn com CAUBRATION 318
Cert. Na, : ACC24008

Job No. : VCGTACOUSS
Papes 1 20f3

Calibration Procedure : CP-AC-03

Result of calibiration ;.
Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard, 1. Sound pressure level

The sound pressure level, lrequency and total distortion of the sound calibrator was measured using the reference

inicrophone. Specified sound Measured Deviated Acceplance
pressure level value valug Uncenainty Tomit
(dB) (dB) (dB) (dB) (dB)
Condition of this result of calibration : 94 93.98 -0.02 0.14 0.40
t. Reference Standard [nstruments :
Insirument Model Serial No. Cert. Nq, Due Date
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
o y . 2. Frequency
Digital Mulimeter 33461A MY53220104  EEL.BP 30/0266 13-FER-24
Digital Multimeter 33461A  MY$3220076  EEL.BP 30i0267 13-FEB-24 = -~
Digital Multimeter 33461A  MY60024273  EELBP31/0266  14-FEB-24 Specified Measured | Deviated Acceptance
Programmable Attenuator MAT-1070 62100114 EF-0011-2) 08-FEB-24 Frequuncy value value Unceriainty limit
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 (Hz) (I1z) (%) (%) (%)
1 ifior J - -3 -FEB-
Mensuring Amplificr NA4ZKAI 34560495 AA-3002-23 14-FEB-24 1000 10000 o0 o1 0
Audio Analyzer AVR-3360A V74436069 EF-0012-23 10-FEB-24

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

3. This certificate is raccable Lo Ihe § system ol unil taintained at :

3. Toial distortion

3.1 Natianal Instilule of Metrology ( Thailand).

Measurcd value (0 ) Unceniainty (% ) | Aceeptance limit ( % ) !
3.2 Thuiland Institule of Scienufic and Technological Research (TISTR).

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

um Bongoius Bangesk, 10723 Thalens
calizationgsithiphom.com

Tel <36 2473 8301

SITHIPORN,

ansociates

c.
causnaaN G0

CerL No.: ACL24091
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Conditivn As Found :

Customer :

Location :

Ambient Temperature @
Pressure:

Relative Humidity :

Received Date @
Calibration Date :
Date of Issue :

Calibrated by :

Approy

SOUND LFVEL METER

RION

NL-42 / Microphone UC-52 ¢ Preumplificr NH-24
00233184/ 44837 /23232

RYG_TS80025

GOOoD

ALS 1LABORATORY GROUT (THAILAND) CQ..L1D,
104 PTIATTIIANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHITI SUAN LUANG,
BANGKOK, 10250 TITAILAND,

(23.0=3) °C
(1013 £3) kPa
(500 =20) %

19 JANUARY 2024
25-26 JANUARY 2024
29 JANUARY 2024

Nathakam Pisutpaisan

‘ed by : 7_ w\/\ i
)

(' Thanakul Petchurai

This eurti is issued n

with the requi of ISOTEC 17025 skmdard. may nol be reproduced

olher than in full, except with 1he prior writien approval ol the head of Calibration Laboratory.

0.83 0.10 |

3.0

The reporied uncermainty is based on a standard uncertainty multiplicd by coverage facior & =2

or any value ing calculati idi d

alavel of

—————— End of Calibration Certiflicate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

454511 Sinnthorn Rood. Bangbumru, Bangplud, Dangkok. 10700 Thailand
Tel +66 2433 833! Emnait : calibraton@sithiphorn com

of approaimalcly 95 %

SITHIPORN

associales

WA THATE 17028
CAURRATION B3

Culibration Procedure : CP-AC01

Calibration Method :

This equipment was colibrated by follow on [EC-61672-3 (2013) Swindard for sound level meter {SLM).

The SLM had tests 1o Acoustical and Electrical signal tests ol frequency weight
Standard Instrumenls.

ting with Ancchoic chamber and Reference

For tests results ol each ilems were made by ohservation of each Instruments display and also with SI.M's display.

Condition of this result of calibration :

L. Reference Standard Instruments :

Insfrument Medel Serial No. Cert. No. Duc Dare
Waveform Generator 33210A MY48017076 Fi-0009-23 07-TEB-24
Wavelorm Gencerator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimerer 33461A MY53220104 EEL.BP 30/0266  13-FLiD-24
Digital Multimeter 33461A MY53220076 LLL.3P 2940266  13-FEB-24
Digitl Multimeter 34461A MY60024273 LEEL.BP 31/0266  14-FEB-24
Progrummable Auenuator MAT-1070 62100114 EF-0011-23 08 FER-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplitier NA~ZKA] 34560495 AA-3002-23 14-FEB-24

2. T'his result of ealibration was found accurate as shuwn on dale and place of calibration for this calibrated item only.

2. This certificate is traceable to the intemnational sysiem ol unil maintained at :

3.1 National institute of Mefrology {Thailand),

3.2 Thailand Institute of Scicntific and Technological Research {TISTR).




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/ Sinntnorn Road Bangbumru, Bangplud, 0anghox 10700 Thailand

Tal +£5 2433 8331

Cmail ;calibraton@sithiphorn.com

SITHIPORN;

associates

e\
NSCTISHTES 17025
CALIBRATION 0J54

: ACL24091
© VC67ACO058
: 3of8

Cert. No.
Job No,
Pages
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameter uncertalnly of
(4B}
measurement (dB)
1. Absolule sensitivity 02 N/A
2. Self-gencraled noise 02 N/A
3./ iead signal tests of freq ighti
125 Hz 03 0.6
1000 Hz 0.3 0.6
8000 11z 0.3 0.7
4, Clecirice! signal (ests of frequency weightings
For 10 Hz 104 kHz 0.3 0.6
For >4 kHz 10 10 kHz 03 0.7
For > 10 klHz 1o 20 kI1z 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - icrm stability 0.1 0.1
7. Level lincarity on (he reference level runge 0.2 0.3
8. Level lincarity including the level range control 0.2 0.2
9. Tonc burst response 0.2 03
10, Peak C sound level 0.2 0.35
11, Overload indicalion 0.2 0.25
12, High level stability 0. 0.1

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 451f1Sinnthorn Road Bangbumry Bengplus Bangkak, 10700 Thailand

Tol =56 2433 6331

Email* calibraticn@sithiphern com

SITHIPORN,

associates

NI 1700

4. Electrical slgnal tests of frequency weightings

Weighting network response with relative 10 1 kHz

CALIBRATION 2050
Cert. No. : ACL24091
Job No. : VC6TACO05B
Puges  : 5of8

Frequency Deviation from various frequency weighting respanse curve (dB)
tHe) Fat Coweight | Asweight eceppinee
Limnits,
63 0.1 0.0 0.4 +2.0
125 0.0 0.0 0.0 +1.5
250 00 0.0 0.0 *1.5
500 0.0 0.0 0.0 1.3
1000 0.0 0.0 0.0 *1.0
2000 0.0 0.0 0.0 +2.0
000 0.0 0.0 0.0 13.0
3000 0.0 0.1 0.1 5.0
S. Frequency und fime weightings at | kHz
5.1 Frequency weightings at 1 kldz
Anticipated Measured Deviated Acceptance
Froyuency Value Value Value Limits
Weighting 1dB) (d8) (dB ) ids )
A = weight 940 94.0 0.0 =0.2
C - weight 940 94.0 0.0 = 0.2
Flat 94.0 94.0 00 =02
5.2 Time weighting at | kHz
Anticipated Measured Deviated Agceptance
Frequency Value Value Valus Lamits.
Weighling 1dB} (dB) {dB b (a1
Fasy 94.0 940 0.0 = 0.
Show 94.0 94.0 0.0 = 0.1
Ley 94.0 94.0 0.0 =0
6. Long - term stubllity
SLM Display | SLM Display | Deviated Agceptnee
Frequency at inisial at final Value Limits
Weighting (dB ) 1dB) (dB) (dB)
A -weight 94.0 94.0 0.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451 43)f1Sinntrom Road Dangburnru Bungplud, Eanghok, 10700 Thailend
Tot +66 7431 B33! Fmail - calibrat on@sith phorn cam

SITHIPORN),

associates

NILTERLTIS 17028

CALSRATION 8384
Cert. No. : ACL24091
Job Nu. : VC6TACONS8
Pages B 4o0rg
Result of calibration ;.
1. Absalute sensitivity
Reference Measurcd Acceptance
Acoustic Signal Value Deviation Limit
(dB) {dB} (dB) (dB)
93.9 (93.98) 93.9 0.0 40.3

2. Self-gencrated noisc
2.1 Normal lest

Measwred Value
(dB)
14.6

2.2 The microphone of the sound level imeter was replaced by eleclrical signal input deviee.

Fregueney Measured value
Weighting (dB)
A - weight 10.8
C - weight 17.3
Tlat 23.0

3. Acoustical signal tests of frequency weightings

Meter free-field acouslic response ot u level of §4 dB
Frequency Deviation from various frequency weiphting response curve (dB)
{Hz) ) X Acceplunce
Flal C-weight A-weight I,
Limits
125 0.3 0.3 0.3 =15
1000 0.0 0.0 0.0 =10
2000 -0.3 -0.3 -0.3 5.0
e e e e e e
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-25)/i sianthern Rosd Bangbumn Bangplud. flangkok 1070€ Thaiiand
Tol 6624338331 Imail; callbration@sithiphori con

associales

WAL T AT

7. Lesel linearily e the reference level runge

CALRRATION 0184
Cert. No. : ACL24091
Joh Nu.  : VC67AC0058
Pages @ GolB

Anticipated Mezsured Daviated Acceplance
Valse Valise Value Limits
idB ) {dB » 1dB) (dB)
137.0 137.0 0.0 ild
136.0 136.0 0.0
135.0 135.0 0.0
134.0 134.0 0.0
133.0 1329 0.1
132.0 151.9 -0.1
131.0 1509 -0.1
129.0 129.0 0.0
£24.0 1240 0.0
19.0 119.0 0.0
11440 114.0 0.0
109.0 108.0 00
104.0 104.0 0.0
9.0 99.0 0.0
94.0 94.0 0.0 = L1
59.0 85.0 0.0 =11
84.0 840 0.0 = 1L}
79.0 79.0 Q.0 =11
740 74.0 0.0 2 1.1
69.0 69.0 0.0 =z 1.}
64.0 64.0 .0 + ki
59.0 550 0.0 =11
54.0 54.0 0.0 = 1.1
9.0 49.0 0.0 =11
+H.0 44.0 0.0 = L1
30.0 39.0 0.0 x 1.1
34.0 34.0 0.0 1.1
30.0 30.0 0.0 = 1.
29.0 29.0 0.0
28.0 28.1 0.)

27.0 27.0 0.0
26.0 26,1 0.1
250 250 01




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

SITHIPORN .
451-451/1 Smntharn Read Bangbamru Bangplud, Bongkok, 10700 Thailand associates
Tel +6G 2433 B33 Email: calibration@sitniphorn com ::l‘m,'::;".ﬁ
Cert. No. : ACL2409]
Job No. : VC67ACO058
Pages : 7ol8
8. Level lincarity including the Jevel runge control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(JB} (dB) (dB) (d8)
Auto 94.0 94.1 0.1 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Devialed Acceptanee
duration, Th Cyele Value Value Vulue Limits
Weighting (ms) (d8) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 15;-5.0
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
. 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0
10. Peak € sound level
Number of cycle Anticipaled Measured Deviated Aceeplance
in Value Value, Lepeak Value Limits
1est signal (dB) (dB) {dB) {dB)
Continuous 133.0 133.0 0.0 =3.0
One 1364 135.6 -0.8 =30
Number of cycle Anticipated Measuied Devialed Acceplanee
in Value Value Vilue Limits
lesi signal (dB) (dR) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive halleycle 1354 135.1 0.3 =20
Negative hall eycle 135.4 135.1 -0.3 =2.0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A51-451/1 Sirinthain ke Bangtemry, Bngo

To o243 2 Emai - caby alioni

Inighoin com

<L Banghok, 10790 Taiand

SITHIPORN 56

Calibration Certificate

Eqguipment : SOUND LEVEL METER
Manufacturer : RION

Model :

Serial Ne.: 00734221/ 157777 /22653
ID No.: RYG_Fs0027

Condition As Found : GOOD

NL-42 / Micrephone UC-52 / Preaimplifier N11-24

Cert. No. : ACL24076
Pepes : lof§

Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PIATTILANAKAN, KIHET SUAN LUANG.
BANGKOKX, 10250 TIAILAND.

Location :

Ambicnt Temperature : (230 £3) °C.

Pressure : (1013 £3) kPa

Relative Humidity : (3500 =20) %

Received Date :
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

This cerid Is issued in

11 JANUARY 2024
22-24 JANUARY 2024
24 JANUARY 2024

Nathakorn Pisutpaisan

7o Rl

( Thanakul Petchurai

with the

of 1ISO/IEC 17025 swundard, may not be reprodnced

ather (han in fll, except with the prior written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45+431/1 Sntharn Rood Bangbumru Bangplud Bangkok, 10703 Thailand
Tol+86 24338331 [mail:callbretion@:sitnipharn com

SITHIPORN)
associates

11. Overload indicaton

CAUBRATION O3
Cert No. : ACL24091
dob Ne. : VC67ACO058

Pages : §ofB

Measured value (dB ) Devialed Acceplonce
Posilive Negative Value Limils
one-half cycle | one-halfcycle (dB) (dB)
89.6 89.6 0.0 £1.5
12. High level stahility
SLM Display | SLM Display Devinted Acceplance
Frequency atinitial at inal Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

The repored uncertainty is based on a standard uncertainty multiplicd by coverage factor & =2

or any value follawing calculation.providing a lavel of contidence of approximately 95 %

End of Calibration Cerlificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-£51/1 sirinthorn Rocd Dongbumru Bangplua Bangkok 10700 Thalland
Tol 5624328231 (mal: calibration@sithpharn com

SITHIPORN)
associates

1

NI T 37033
CALBRATION 039

Calibration Procedure : CP-AC-01

Calibration Mecthod :

Cert. No. : ACL24076
Job No. : VC6TACH054
Pages  : 208

‘This equipment was calibrated by folluw on 1IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had fesls to Acoustical and Electrical signal lests of frequency weighting with Ancchaic chomber and Relerence

Standard Instruments.

Tor 1esls results of each iterns were made by observalion of each Instruments display and also with SLM's display.

Condition of this result of calibration :
|- Reference Siandard Instruments ;

Instrument

Model Serial No, Cert, No. Dug Date
Waveform Generalor 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generntor 33511B MY52302742 EF-0010-23 07-FEB-24
Digiwl Multimeter 33461A MY53220104 LEEL.BP 3070266 13-FFB-24
Digital Multimeter 3346tA MY53220076 EEL.BP 29/0266  13-FEB-24
Diiltal Multimeter 344614 MYG60024273 EEL.BP 31/0266  14-FEB-24
Programmable Anenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphane 4180 2977900 AA-1001-23 J4-FEB-24
Measuring Amplifier NA<2KAL 34560495 AA-3002-23 14-FEB-24

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

3, This ceniificate is traceable to the

system ol unit

3.1 National Inslitute of Metrology (Thailand),

ar:

3.2 Thailand lustitute of Scieniific and Technological Rescarch (11STR).



SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangbumru. Bangolud Bangkok 10700 Thailand
Tel +66 2433 B33! Email: calibration@sitliphornsem

SITHIPORN

associates -

SAETET TS
CALIBAATION BVW

Cert. No. : ACL24076

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1Sinnthorm Road, Bangbumrt Bangpluc. Bangkok, 10700 Thelland
Tel +35 2433 8531 [meil- calibration@sithiphorn com

SITHIPORN,
associates
NSC-TISLTIS 47008

CALMEATION Q1MW
Cert. No, : ACL24076
Job No. : VC67AC0D54
Pages dof8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 =03
2, Self-generated noise
2.1 Norml test
Meusured Value
(dB)
144

2.2 The microphane of the sound level meter was replaved by electrical signal inpul device.

Frequency Mensured value
Weighting (dB)
A - weight 12,6
C - weight 189
Flat 24.7

3. Acoustical signal tests of frequency weightings

Meter free-field avoustic response al a level of 84 dB

Job No. : VCGTACO0054
Pages : 3of8
Summary of Measurement Result ;.
Uncertainty Maximym-permitted
Parameter uncertalnty of
(dB)
measurement (dB)

1. Absolute sensitivily N/A
2. Self-generated noise 0.2 NiA

3. ¢ ical sipnal tests of fr ighting:
125 1z 0.3 0.6
1000 Hz 03 0.6
8000 1z 03 0.7

4. Electrical signal tests of [requency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For>4 kHz 10 10 kHz 0.3 0.7
For> 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings al 1 kHz 02 02
6. Long - lerm stability 0.1 0.1
7. Level linearity on the reference level ranpe 0.2 0.3
&. Level linearity including the level range control 0.2 0.3
9. Tone burst response 02 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1

7 At
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451-451/) Sinnthorn Road Dangbumyu Bangplud Bangkok, 10700 Thelland
Tal +66 2431833} Cmoail- ealivraticn@sithipno-n com

associatles

J

AT T

Trequency Deviation from vasinus frequency weighting response curve (dB)
(Hz) R g Acceplance
Flat C-weight A-weight Limits
125 0.3 0.3 03 =15
1000 0.0 0.0 0.0 +1.0
8000 0.5 -0.4 -0.4 £5.0
- 5 Al
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

451-45/1Sirinthorn koad Bongbumru Banaplud Bangkak, 10700 Thailana
Tol +66 24338321 Email: calibrabion@sithiphorn com

associates
SRR 1000
CAUSRATION Q18

Ceri. No. ;: ACL24076
Job No. : VC67AC0054

Pages

T 6ol8

7. Level linearily on the reference level range

CAURRATION Q3%
Cert. No. : ACL24076
Job No. : VC6TACO054
Pages : Soff
4. Electrical signal tests of frequency welghtings
Weiglting nctwork response with relative to 1 kHz.
Frequency Deviation fram various frequency weighting respanse curve (JB)
(Hz} . . Accepmnce
Flu C-weight A-weight e
Limits
63 0.1 -0.1 -0.1 120
125 -0.1 0.0 -0.1 =15
250 0.1 0.0 -0,1 1.5
500 0.0 0.0 0.1 =15
1000 0.0 0.0 0.0 <10
2000 0.0 0.0 0.0 =20
4000 0.0 0.0 0.0 3.0
5000 0.0 00 0.0 450
5. Frequency and fime welghtings at 1 kllz
5.1 Frequency weightings at | kHz
Anticipated | Mensured Deviated Acceptance
Frequency Value Value Valus Limits
Weighting (dB} (dB} (dB} (dB)
A - weight 94.0 94.0 0.0 02
C - weipht 94.0 94.0 0.0 402
Flat 94.0 94.0 0.0 <02
5.2 Time weighting ai ! kFlz
Anticipated Measured Deviated Acceplance
Frequency Value Value Value
Weighting idB ) (dB) {dB)
Fast 94.0 94.0 0.0
Slow 94.0 94.0 0.0
Leq 94.0 94.0 0.0
6. Lung - term stabili(y
SLM Display | SLM Display | Deviated | Aceeplance
Frequency ar initial ar final Value Limits
Weigliung (dB) (dB) tdB) (dB)
A - weipht 94.0 94.0 00 +0.3

7 LSt

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 1371 0.1 £ L)
136.0 136 1 0.1 = LI
135.0 135.1 0.1 + LI
134.0 134.1 0.1 =11
133.0 133.0 0.0 = 1.1
132.0 1320 0.0
131.0 131.0 0.0

129.1 0.1
1240 0.0 : Ll
119.1 0.1 41l
114.1 0.1 ExA
109.0 0.0 ill
164.1 0.1 £ 1.1
99.1 0.1 +1.1
94.0 0.0 +1.1
8.0 0.0 + 1.3
84.0 0.0 + 1.1
79.0 U0 1 1.1
74.0 0.0 +1.]
69.0 0.0 + 1.1
64.0 0.0 +1.1
59,0 0.0 il.1
54.0 0.0 + 1.1
49.0 0.0 1.1
44,0 0.0 +1.1
9.0 0.0 £1.1
4.0 0.0 # L1
29.9 0.1 L1.1
289 0.1 L 1.1
28,0 219 0.1 LLI
27.0 26.9 0.1 kL1
26.0 259 -0.) &Ll
25.0 249 2.1 ikl




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4525 Sirinthom Road, Bangbumeu, Banzokss Bangkok, 10700 Thailand

Tol +56 2422 8331 Email; calibralion@sithipharn.com

SITHIPORN;
associates °

NSC1I1715 17025
CALIBRATION 0334

8. Level lincarity including the level range cantrof

CerL No. : ACL24076
Job No. : VC67AC0054
Pages : T7ol8

Anlicipated Measured Devialed Acceplance
Range Value Value Value Limils
{dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anlicipated Measured Deviated Acceplance
duration, Tb Cycle Value Value Value Limits
Welghuing (ms) (dB) (dB) (d8) (dB)
0.25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 116.9 ~0.1 10:-25
200 800 134.0 134.0 0.0 =1.0
e 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 =10
0.25 1 99.0 98 R 0.2 1.5:-5.0
SEL 2 8 108.0 107.9 -0.1 1.0:-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of eycle Anticipated Measured Deviated Acceplance
n Valug Value, Lepeak Value Lirmits
test signal (dB ) (dB) (dB) (dB)
Counlinuows 133.0 133.0 0.0 *3.0
One 1364 136.0 -0.4 43.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
tes1 signal (dB) (dB) (dB} (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 -0.3 *2.0
Negative half eycle 1354 135.1 0.3 +2.0
7 BT
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY Sl

as1-451/) sinnthor Raac, Dangbumey, Bangplud. Bangkak, 1700 Tha land

Tol +6% 2433 B33) Email calilrationg2siipl orn cent

assaciales

]
AT 13838
CALRATION I8

Cert. No. : ACL24283
Pages @ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer RION

Model : NL~2 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472127/ 169440 / 72461

ID No.: RYG_Fs03u2

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (TITAILAND) CO., L'TD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWALENG PHATTHANAKAN, KHET SUAN LUANG.
BANGKOK. 10250 THAILAND.

Location : -

Ambient Temperature : (23023)
Pressure : (1013 £3)
Relative Humidity : (500 220

Reevived Date :
Calibration Date :
Daie of Issue @

Calibrated by :

Approved by :

04 SEPTEMBLR 2024
19 SEPTENBER 2024 -
20 SFPTEMBER 2024

°C H Wrodotn P 3
KPa iREWEwsY....../"""f‘.. -
" 1APPROVED BY .- -

1

i 1afal e I

NEXT CAL. DATE

Nathakom Pisulpasan

7T Ak -

{ Thanakul Petchurai )

This certiticate is issued in accordunce willi the sequircments of ISOAEC 17025 siandard, may not be repraduced

uviher than in full, except with the prior wrilten approval of the hiead of Calibration Laborntory

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451251/) ianthom Road Dongbumu, Bangplud, Bangkok. 10708 Thailand
Tet+88243303N ot catbroion@@aithipharn com

SITHIPORN)

associates

(LRt
CAUBRATION B1%¢

11. Overload indication

Cert No. : ACL24076
Joh No. : VC6TACU0054
Feges : Sof8

Measured value ( dB ) Deviated Aceeplance
Positive Negalive Value Limits
one-balf cycle | one-half cyele (dB ) (dB)
89.6 89.6 0.0 =1.5

12. High level stability

SLM Display | SLM Display Devialed Acceplance
Frequency ar initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 203

The reported uncerainty is based on a siandard uncertuinty multiplicd by coverage factor k =2

or any value following providing a lavel of

—_—— End of Calibration Certificate

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

431451/ Sirinthorn Road Banghumnu, tangplud Bangkok 10700 Thailand

of imately 95 %

7 A

SITHIPORN) |
associates o

Tol 466 7433 8331 Ema  calibraion@sithipharn com m::‘::mi
Cert. No. : ACL24283
Job No, : VCGTACO148
Pages  : 2ol

Calibration Procedure : CP-AC-01

Calibration Method :

Ihis equipment was ealibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had tesis 1o Acaoustical and Electrical signal tests of frequency weightin
Standard Insiruments,

oy with Ancchoic chamber and Reference

For tesis resulls ol ench ilems were made by obs¢rvalion of cach Instmments display and also with SLM's display.

Condition of this result of calibration :

1, Reference Siandard Instruments :

Instrument Model Serial No, Cert. No. Duc Date
Waveform Generator 33210A MY48017076 C1-0009-24 05-FEB-25
Waveform Generator 33511B MY'52302742 EI'-0007-24 05-FEB-23
Digital Multiineler 33461A MY53220104 EREL.RP 21/0267 13-FEB-25
Diygital Multineier 33461A MY53220076 EEL.BP 20/0267  15-FEB-25
Digitul Multimeler 3ad6l1A MY60024273 EEL.BP 22/0267  15-FEB-25
Programmable Auenuator MAT-1070 62100114 EF-0008-24 0S-FEB-25
Condenser Microphone 4180 2977900 AA-100]-24 12-FEB-25
Meusuring Amplifier NA-42KAl 34560495 AA-3001-24 05-t1-8-25

2. Iis result of calibration was found accuraie as shown on date ond place of cals
3. This certilicate is traceable to the international system ol unit maintuined ot :
3.1 National Instinste of Metrology (Thailand).

3.2 Thailand Instinne of Scientific nnd Technalogical Rescarch (1ISTR).

ibration for this calibrated iten only.




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45k-45Y/ Sinnthorn Road Bangbuimru, Bangpiud Bangkok 10703 Thoiland
Tol +6824238331  Einail: calioralion@sitiphorn com

SITHIPORN
associates .-

NBCTHETIS IS
CALIBRATION 0354

Cerl. No. : ACL24283
Jab No. : VC67AC0148
Pages : 30f8
Summary of Measurement Kesult ;.
Uncertalnty Maximum-permitted
Parameter uncertalnty of
(dB)
measurement (dB)
1. Absolute sensilivily 02 N/A
2. Self-gencraled noise 02 N/A
3. A ical signal tests of freq ghlings
125 Hz 03 0.6
1000 Hz 03 0.6
8000 H2 0.3 0.7
4. Eleetrical siynal tests of frequency weightings
For 10Hz 104 kHz 03 0.6
For >4 kHz 10 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz 0.3 1.0
5. Frequency ond time weightings a1 ) kHz 02 0.2
6. Long - lerm stability 0.1 0.1
7. Level lincarity on the reference level ranye 0.2 0.3
§. Level linearity including the level range conirol 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0,35
L1, Overload indication 0.2 0.25
12, High level stability 0.1 0.1
7 Bl
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

45+431/15 anthorn Road Banglsumru 8angplud 3ongkok 10700 Thaliand
ol 46624338331 Lmai:calidralien@sithipharncam

associates
NSCTEATIS IS
CALBRATION 0194

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sinntharn Road, Bangbumru Bangpiud Dangkok 10700 Tha iand

Te! +66 2433 8331

Email : calibration@silhiphorn com

RBesult el ealibration ;.

1. Absolute seasitivity

SITHIPQRN)
associates -7
TR 17025

Cert No, :  ACL24283
Job No. YC6TACDI48
Page : 4of8

Referenze Measured Acceptonce
Acoustic Signal Value Deviation Limit
(dB ) (dB1 1dR} (dB)
93.9 (93.94) 939 0.0 =03

2. Self-gencruted noise
2.) Normal test

Measured Value
(dB)

17.5

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

Frequency Weighting

Weighting (dB)

A - weight 120

C - weight 182
Flat 24,1

3. Acoustical signal tests of [requency weightings

Meier free-field acouslic response at a level of 84 dB

Cert. No, :

Job No.
Pages

ACL24283

+ VC6TACD148
: 5of8

Frequency Deviation fram various frequency weighting response curve (dB}

L3tz) Flat C-weight A-weight Ac:::‘?:w

125 0.t 02 0.2 415

1000 0.2 -02 -0.2 + 1.0

8000 <12 =11 1.1 15,0
TR o  rbeh
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN;

4G1-451/1 Sirinthorn Rood Bangbumr u Bangplud Bangkok 10703 Thailand

associates

(ol +36 2433 B33 Email calibrauon@sitniphorn com a—sr.ru.‘n‘;:f’:
Cert. No. : ACL24283
Job No. : VC67ACO0148

d. Electrical slgnal tests of frequency weightings

Weighiing neiwork response wilh relative 1o § kHz

Frequency Deviation (rom various frequency weighting response curve (dB)
(Hz) N ) Acceplance
Flay C-weight Asweight N
Limits
63 0.0 -0.1 0.0 +2.0
125 0.1 0.1 0.0 +].5
250 0.1 0.0 0.0 =15
500 0.0 0.1 0.0 £].5
1000 0.0 0.0 0.0 =1.0
2000 0o 0.1 0.1 =20
4000 0.0 0.1 0.1 3.0
800U 0.1 0.1 01 =5.0
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated Meisured Deviated Acceplance
Frequeacy Value Valae Value Limits
Welghting 140 (dn) (dB) (dB)
A - weight 94.0 94.0 (] =02
C - weight 94.0 94.0 00
Flat 94.0 .0 00
5.2 Time weighting ot | kHz
Anticipaied Measured Deviated Accepance
Frequency Value Value Vilue Limits
Weighting (dB ) {dB ) (dB) (d&)
Fast 94.0 94.0 00 =0.1
Slow 94.0 94.0 00 =01
Leq M0 94.0 0.0 = 01
6. Loag - term stability
SLM Display | SLM Display |  Devialed | Acceptance
Frequency atinitial at final Value Limits
Weighting (dB) (uB) L) 14B)
A - weight 940 94.1 0.1 =03 = W
& &

7. Level tnenrily on the reference level range

Puges  : 6ol

Anticipated Measured Deviated Accepance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
1360 136.0 0.0 = 1.1
135.0 135.1 0.1 + 1.1
134.0 1341 0.1 1.1
133.0 133.0 0.0 LN
132,0 1320 0.0 L1
131.0 131.0 0.0 =11
129.0 129.0 0.0 1.1
124.0 1240 0.0 x1.1
119.0 119.1 0.1 =Ll
114.0 1140 0.0 41,1
109.0 109.0 0.0 + 1.l
104.0 104.1 0.1 1,1
99.0 99.0 0.0 L1
94.0 94.0 0.0 1.1
8.0 89.0 0.0 211
84.0 84.0 0.0 111
79.0 79.0 0.0 +1,]

74.0 0.0 +1.1
69.0 0.0 + 1.1
64.0 0.0 + 1.1
59.0 0.0 + 1.1
54.0 0.0 + 11
49.0 0.0 = 1.1
44.0 0.0 111
39.0 0.0 x1.1
33.9 -0.1 =11
299 -0.1 =11
289 =0.1 = L1
279 -1 = L1
269 0.1 =11
259 -0.1 + 1.1
24.9 -0.1 + 1.1




SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY

45+ £3)/1 Sinnthorn Raad, Bangbumu Bangpd, Bangkok 16700 Thaiand

Tol 65 2433 0331 Email” calibrotian@sitvphor com

SITHIPORN),

associates

eC T TIS 17034
CAUBRATION 34

Cert. No. : ACL24283
Job No. : VC67ACO0148

8. Level llncarity including the leve! range conirol

Pages @ Tof8

Anticipuied | Measurcd Devisled | Acceptance
Range Value Value Value Liwils
(dB) {dB) (dB) (dB)
130 94.0 94.0 0.0 =11
Anticiputed Measured Devialed Accuplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 30.0 30.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Mensured Deviated Acceplance
duration, Tb Cycle Vulue Value Value Limils
Weighting (ms) (dB} (dB) (dB) (dB)
0.25 ) 108.0 107.5 -0.1 1.5,-5.0
Fasl > 8 117.0 116.9 -0.1 1.0:-25
200 800 134.0 1340 0.0 1.0
i 2 8 105.0 107.9 0.1 1.5;-50
200 800 127.6 127.5 -0.1 110
0.25 1 99.0 98.8 -0.2 1.5:-5.0
SEL 2 8 108.0 107.9 -0.1 1.0;-25
200 800 128.0 28,0 0.0 £1.0
7 L
SITHIPORN ASSOCIATES CO., LTD. ,-"‘{i'_éﬂ*a%
CALIBRATION LABORATORY 2IHTRRN Hacka

451-451/1 Sirinthorn Road, Bangl:umru, Bangrius, Bangkok 10700 Thailarg

Tl +36 2437 033!

Erai calirations: sithipnam com

HSCAIS TS 17025
CALBRATION D3%¢

Equipment :
Maunufacturer :
Model :

Serial N

1D No.:

Condition As Found :

CerL No. : ACL24260

Pages @ lof§

Calibration Certificate

SOUND LEVEL METER

RION

NL-42 / Microphone UC-52 / Preamplilicr NH-24
00472130/ 169816 /72464

RYG_FS0303

GOOD

ALS LABORATORY GROUY (THAILAND) CO., L1D.
104 PIIATTHANAKAN 40. PHATTHANAKAN ROAD,
KHWAING PHATTHANAKAN, KIIET SUAN LUANG,
BANGKOK, 10250 ‘'HAILAND,

Customer :
Location :
Ambicnt Temperature : (230 £3)
Pressure : (1013 =3 )

Relative Humidity :

Received Date :
Culibration Date :
Dute of Issue :

(50,0 £20)

09 AUGUST 2024
23 AUGUST 2024
26 AUGUST 2024

Calibrated by :

Approved by :

« I
REVIEWBY ..
kPa ;
e | APFROVED BY ...
i Jg
" caL pate 2503 /26

Nathakomn Pisutpaisan

k&%‘

( Thanakul Pelchurai

[his certificale is issued in acconlance wil the requirements ol ISO/EC 17025 siandard, may not be reproduced

other than in Tull, except with the pror writlen approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5H451/1 Sinnthorn Rood. Bangouninu, Bangpiud, Bangkok. 10700 Thanand
To! +56 24338231 Cma:cakiraion@sithiphorncoin

SITHIPORN)

associates p Ny
NSC-TIS1-T1s 17025
CAURRATION OVR

Cerl. Na. : ACL24283
Job No. : VC67AC0148

Pages : 8ofB
10, Peak C sound bevel

Number of eycle Anlicipated Measured Deviated Acceptance
i Value Value, Lepeak Value Limits
fest signal (dB) (dB) {dB) 1dB )
Continuous 133.0 133.0 00 =30
One 1364 135.8 -0.6 =30
Number of cycle Anticipaled Mcasurcd Deviated Acceplance
in Valie Value Value Limits
fest signal (dB) (dB) (dB) (dB)
Conlinuous 1330 133.0 0.0 £2.0
Posilive hall cycle 135.1 -0.3 +2.0
Nepative hall cyele 135.1 -0.3 +2.0
11. Overloud indicstion
Measurud value (dB ) Devialed Acceplance
Positive Negalive Value Limits
one-halleycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 =13
12, High level stability
SLM Display | SLM Display | Deviated Accepiance
Frequency a8 initizl at final Value Limits
Weighting (ds) 1dy ) (dB) (dB)
A - weight 137.0 1370 0o =03

The repored uncertainty is based on a stundard uncerwinty multiplicd by caverage factor b = 2

or any value followiog calculation,providing u lavel ol confidence of approximately 93 %o

e —— o —— End of Calibration Certificate i -—

Y .

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45+451/1 Sinnthorn Road, Bangbumnru. Bangplud, Bengkok, 16720 Thatand

/

NSCTISTIS 17025

SITHIPORN,

associates

Tal +66 2422 B33 £mail: celibratien@sithiphormcom aa ]
Cert. No. : ACL24260
Job No. : VC67AC0140
Pages : 20f8
Calibration I'rocedure : CP-AC-01

Calibration Method :

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

e SLM had tests (o Acoustical and Electrical signal wsts of {requency weighting with Ancchaic chamber and Relerence
Standard Instruments.

For tesis results of cach ilems were made by observation of cach Instruments display and also with SLM's display.

Condition of this resuit of calibration :

1. Reference Standurd Instruments :

Instrument Madel Serinl No. Cerl. No. Due Date
Wavefornm Generator 332104 MY48017076 EF-0009-24 05-FEB-25
Waveform Generator 33511B MY52302742 LF-0007-24 05-FEB-25
Digital Multimeter 33461A MY53220104 EEL.BI 21/0267  13-FEB-25
Diyial Multimeter 33461A MY53220076 ECL.BP 2070267 15-FEB-25
Digital Muhtimeter 34461A MY60024273 LEL.BP 22/0267 15-FEB-25
Programmable Auenuatar MAT-1070 62100114 LEF-0008-24 U5-FEB-25
Condenser Microphone 4180 2977900 AA1001-24 12-FEB-25
Meusuring Amplifier NA-12KAL 34560495 AA-3001-24 05-FLEB-25

2. This result of calibration was found aceurate as shown on dale and place of calibration for this calibraied ilein only,

3. This certilicate is raceable lo the § a:

al system ol unit
3.1 Nationa! Institute of Metrolopy (Thailand).
3.2 Thaikmd Instiwie of Seientific and Technological Research (TISTR).



SITHIPORN ASSQCIATES CO. LTD.
CALIBRATION LABORATORY

2851 251/1 Sinnthorn Road, Bangbumii, Bungpiud, Bongkok, 10700 Thaiiand

SITHIPORN)

associates -

Tel +B6 2433 3331 £mal: calibration@saithiphorn com ::;:l“:n'::ﬁ
Cert, No. : ACL24260
Job No, : YCGTACH140
Pages  : 3of§
Summary of Measurement Hesult ;
Uncertainty Maximum-permited
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity .2 N/A
2, Sclf-gencrated noise 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 [z 0.3 0.7
4. Elcciricul signal wsts of [requency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For>4kHz10 10 kHz 0.3 0.7
For > 10 klz 10 20 kHz 03 1.0
5. Frequency and Line weightings at | kHz 0.2 0.2
6. Long - lerm stability 0.1 0.1
7. Level lincarity on the reference level range 0.2 0.3
#. Level Yincariry including the level range control 0.2 0.3
Y, Tone burs! response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overloud indication 0.2 0.25
12. High Jevel stability 0.1 0.1
75 T
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,

45k451) Sirnthom Roud, Bongaurmiu Dangpiud Bangkok 10700 Thasiand
Tol ~66 2432 8331 Email  calibi ction@sithiphorn con

associates

NASTORTE 170
CALBRATION )38

CerL No, : ACL24260
dob No. : VCGTACQ140
Pages : 5of§
4. Electrical signnl tests of frequency weightings
Weighling nerwork response with relative to 1 kHz
Frequency Deviation from various frequuncy sweighting response curve (di3)
tHz) . : Accephance
Flut C-weight A-weight
Lumils
63 00 =01 0.0 20
125 0.0 0.0 0.0 #1.5
250 0.0 0.0 0.0 +1.5
500 0.0 00 -0.1 il5
1000 0.0 [ 0.0 £1.0
2000 0o 0.0 0.0 120
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0
5, Frequency und time weighlings ar | kHz
5.1 Frequeney weightingsan | kHz
Anticipated Mcasured Deviated Acceprance
Frequency Value Value Value Limits
Weighting (dB) (dB) (¢n) (dB )
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +02
Flay 94.0 940 0.0 +0.2
5.2 Tune weighting at | klz
Amticipated | Measured Deviared Acceplance
Frrquency Vilue Value Value Limits
Weighting 1dB ) (dB} (dB) 1d8 )
Fast 44.0 9.0 o0 0.1
Slow .0 94.0 0.1k 0.1
Leq 94.0 94.0 0.0 =01
6. Long - term stahility
SLA Dusplay | SLM Display Devizied Acceplance
Frequency al isitial ot final Value Limits
Weighting (dB ) (dB) (4B (dB )
A - weight 94,0 94.0 0.0 =03 == W
S — N W=

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

451-451/1 Sirinthorn Roadl, Bangbumiu, Bangplud. Bangkok, 10700 Thailand

Tol +86 2433 8331 Email: cohbrotion@sithiphorn com

SITHIPORN

associates

NSCTISI-TIS 17025
CAURAATION 0184

Cert. No. :  ACL24260
Job No. VC67ACHIH0
Page : 4afB
Result of calibration :
1. Absolule seusitivity
Relerence Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (1dB} 1dB}
93.9 (93.94) 93.9 0.0 +0.3

2. Sclf-generated noise
2.1 Narmal test

Mcasured Value
(dB)

14, 50000003

2.2 The micraphone of the sound level meter was replaced by clecrical signal input device,

Frequency Weighling

Weighting {dB)

A - weight 7.3

C - weight 4.8
Flat 205

3. Acousllcal signal tests af frequency weighti

ngs

Meter Iree-ficld acoustic response at a level of §4 d3

tma' calibretion@siiphorn com

451-431fisinnthorn Roud Bangbuinru Bangplug, Bangxok 10700 Thailana
Tel 4162433 8331

Frequency | Peviation from various (requency seeighling response carve (4B

Sizh Flat Coweight | A-weight "t:‘::c

125 1.3 1.4 1.4 =S

1000 0.1 0.1 0.1 = LU

8000 4.1 -4.0 -4.0 5,0

N o - o AT

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPOR N

associates

WACTHA TS 17025
CALIBRATION B8

7. Level linearity on the reference level range

CerL No. : ACL24260
Job No. : VC67ACU140

Pages  : 60f8

Anticipated Measured Deviated Acceplance
Value Value Value Lirmits
(dB} (dB) (dB) {dB }
137.0 137.0 0.0 + L1
136.0 1359 -0.1 + 1.1
135.0 1350 0.0 =1.1
1340 134.0 0.0 = L1
133.0 1329 0.1 ERA
132.0 1319 -0.1 = 1.1
1310 130.9 =01 =11
129.0 129.0 0.0 Ll
124.0 1240 0.0 x 1l
119.0 119.0 0.0 =11
1140 114.0 0.0 =11
109.0 109.0 0.0 =11
104.0 104.0 0.0 =11
99.0 99.0 0.0 =1.1
940 9.0 0.0 =11
84.0 89.0 0.0 +1.1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 = 1.1
74.0 74.0 0.0 x L
69.0 69.0 0 t 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 1.1
54.0 54.0 0.0 + 1.1
49.0 49.0 0.0 x1.]
4.0 4.0 0.0 =11
39.0 39.0 0.0 + 1.1
34.0 34.0 0.0 =11
30.0 0o .0 L1
25.0 29.0 0.0 =Ll
28.0 28,1 0.1 z 1.l
21.0 27.1 0.1 =11
26.0 26.} 1A =11
25.0 25.0 0.0 =1}




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45ka51/1 sinnthorn Rood. Bangoumu Bangplud, Bangkok. 10700 Tnoilond
Tel 6624330331 Emai  calibraton@sithiphom com

SITHIPORN,
associates

NSC-TISHTIs 17025
CAUBRATION 0334

8. Level lincurity including the level range control

Cerl, No. : ACL24260
Job No. : VC67ACH140
Pages : 7of8

Anticipated Measured Devialed Acceplance
Range Valne Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 +1.1
Aunlicipaled Meusured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
130 29.0 29.1 0.1 =1

9. Tone burst response

Time Tone burst Anlicipated Measured Devialed Acceplance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (d8)
0.25 i} 108.0 107.9 0.1 1.5:-5.0
Fasl 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
2 8 108.0 108.0 0.0 1.5:-5.0
Slow
200 800 127.6 127.6 0.0 *1.0
025 1 99.0 98.9 0.1 1.5;-5.0
SEL Z 8 108.0 108.0 0.0 1.0
200 |00 128.0 128.0 0.0 £1.0

NAC

PNRANA T ASSOCIATIS COLLLD

Acervehted cattration laporotory
ISO/IEC 17025:2017
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CERTIFICATE OF CALIBRATION

Certificate No. : COT-D21-67

MEASUREMENT ITEM : Heal Stress Monitar

MANUFACTURER :Delta OHM

MODEL/TYRE 1HD322

SERIAL NUMBER : 18018314

ID NUMBER :RYG_F50358

CONDITION AS-RECEIVED : Used Item

CUSTOMER < ALS laboratory group {thalland) Co, L

104 Phazthanakan 40, Phatthanakan R,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thaland,

RECEIVED DATE :11Jan 2024
MEASUREMENT DATE $15 Jan 2024

ISSUE DATE :17Jan 2024
ENVIRONMENTAL CONDITIONS:

Ambient conditian in the laboratory are s follow:
Temperature 1230230 <
Relative Humidily 5502150 %RAH

NOTED: The certificate is vahid only 1o the item colbrated on gote and poce of calibrotion.

Mraalioen
TABULATION OF RESULTS: / Tadierrin

The table on next page grve the measured values

Calibrered by:
[ Mr. Serawh Thachalad i
[Z Miss Hiitraporn Lertsompha! — i
L sy Kuangrumpai Phoommi

}

Approved signatory

Page 2 of 2 Pages

Catibration procedure:

The temperature calibration was dane by
in-House colbrots methad @1 WA
ocearding o comparison Fsthod w o ndan
hyital 1emperarure nrucater and standort
temperoture probe. The irmperatue scole vse
war based or [T5-50

Troceabilit
The meuteteenend “eslts orr Hoirche ©
intemational aystem of units () through
National Instiute of Metrology Thaand (NIMT)
Cergicate number: TT-0033 23, Certificale
number: LN.0103-23

Aeference Used During Catibratian:

1 Stondard Tempercture Probs

Model: STS- 100 A500. Senol e : 66765200
e date: 28 Mar 2034

2 Digtof Temperature indicorcr

Modes DTH-1000-A MK Il Senol o, 671407-
00591 Duc date. 14 Sep 214

Uncertainty of Measurement:

The reported uncertainty of meosurement 1s
bosed on the standord uncertamty multy Ved by
a covetage jactor k=2, Whish for o norma'
distnbution  caresponds to 6 covernge
probabilny of opproximately 5% The stendard
uncertainty hos been oeterminea i occordonce
with Ihe GUM ‘Cvatuation of measurement date
- Guide o the expression of unceromry in
mzasyrement’

Mr. Parinya Dagncharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451f1 Sinntham Road, Bongbumru, Bangplud Bangkok 10700 Thaikand
Tol 46624338331 Email: calibration@sithishorn com

SITHIPORN,
associates ~

NECTERTI 7035
CALBIATION 013

10. Peak C sound level

Cert. No. : ACL24260
Job No, : VC67ACD140
Pages @ Bof8

Number of cycle Amnticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
Test signal (dB) (dB) (dB) {dB}
Continuous 130.0 1300 0.0 +3.0
One 1334 1334 0.0 3.0
Number of cycle Anticipated Mcasured Deviawed Acceplance
n Value Vulue Value Limits
tes! signal (dB) {dB) (dB) {dB)
Conli 133.0 133.0 0.0 2.0
Posilive hall cycle 1354 1352 -0.2 £2.0
Negative half cycle 1354 135.2 -0.2 *2.0
11. Overload indication
Measured value ( dB ) Deviuled Acceplance
Positive Negative Value Limits
onc-half cycle | one-half eyele (dB) (dB)
89.5 89.5 0.0
12. High level stability
SLM Displny | SLM Display Deviated Acceplance
Frequeney alinitial at final Value Limils
Weighting (dB) (dB) (d8) (dB)
A - weight 137.0 137.0 0.0 =03

The reporied uncemainty is bused on o standard uneeriainty multiplied by covernge factor 4 =2

or uny value following i iding a luvel ol

g End of Calibration Certificate

NAC

JIRANATEL ASSOCIATLS COLLID
Continuation of Certificate of Calibration Number COT-021-67
Eegult of Calibration: [ Without Adjusiment O with Adjustment

Calibegtion Range:  20-40°C

Function:

of approximately 95 %

Page 7 of 2 Pages

 Table 1: This equipment was connecied with wet bulb probe Model: HP3201.2 S/N: 18024465,

Dimenslon; Diameter 3.3 mm. Length 170 mm.

Depth 3 2 UUC Reading
{mm) [y ra
80 20038 200
50 25047 50
80 30042 300
50 35037 350
8 4003 40

Eeror Uncertalnty
\°ci [y
oo 0089
00 0095
00 0098
0o o093
01 018

Table 2: This equipment was connected with Globe thermometer probe Model TP3276 2§/N: 20008280,

Dimenslon: Dlameter 3,3 mm, Length 205 mm.

Errge Uncertalnty

Depth & siny UUC Rgading

(mm) rey fa fa ra
10 20038 200 00 0099
110 25047 50 00 014
110 30042 301 01 0095
110 35037 351 01 0.099
110 40031 40.1 01 0038

Table 3: This equilpment was connected with temperature probe Model: TP3207.2 S/N: 18021262

Dimension: Diameler 24 mm. Length 150 mun.

Immersion Depth Stadard Beadicg LUC Readlog
fmm} ro rey
© 2003 201
25047 249
5 30,042 298
% 35037 348
75 40.031 307

Juc*: Un't Under Cahbration

Erres Uncertainty
ira el

0o 014
01 099
02 0093
02 0093
03 ) 0093

Remark. The reparted uncertainty of measurement 1s 0.14. based on standard uncertainty multiplied by a coverage faclor x=2.1¢

providi- g a level of canfidence of approximately 95%

***End of Certificate of Callbration™>*
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CALIBRATION 0367

Temperature measurement laboratory

Cahbration services department

JTRANATEE ASSOCIATIS COt1

Continuation of Certificate of Callbratlon Number CDT-022-67

Page 2 of 2 Pages

I+ warw prenmee con

CERTIFICATE OF CALIBRATION

Certificate No.  : CDT-022-67 Page 10f 2 Pages
MEASUREMENT ITEM : Heat Stress Monitor
MANUFACTURER +Delta OHM
MODEL/TYPE :HD322
SERIAL NUMBER +18018316 £R COMDIIION Tgoc AN i
1D NUMBER < RYG_FS0360
CONDITION AS-RECEIVED < Used Item woas bosed o (75,50,
CUSTOMER + ALS taboralory group (thaifand) Co., Lid
104 Phatthanakan 40, Phatthanakan Rd., Traceabiiy
Khwaeng Suan Luang, Khet Suan Luang, The mgosumnent Frsts ore tracestie 1o the
Bangkok 10250 Thailand.
Certificete  muTser
RECEIVED DATE $111an 2024 nbacin 026023
MEASUREMENT DATE :15Jan 2024
ISSUE DATE $17 Jan 2024

Beference Uied During Cobbration:
3. stendard lempersture Probe

& Wilhout Adjustment [ With Adjustment

0-40°C

n:
Table 1: This equipment was connected with wel butb probe Model: HP3201.2 5/N: 18021471,
Dimensian: Diameter 3.3 mm. Length 170 mm.

Immersion Depth Standaid Riading UUC Reading Uncertainty.
fmm) re e ra
80 20060 200 01 0093
&0 25081 50 -01 0093
80 30041 300 0.0 0099
80 35.035 aso 0.0 4093
80 40024 400 0.0 0099

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276 2 5/N: 18020502,
Dimenslan: Dlameter 3,3 mm. Length 205 mm.

ENVIRONMENTAL CONDITIONS:
Ambient conditlon I the laboratory are as follow:
Temperature 1230230
Relalive Humidity :550£150

NOTED: The certificate Is vohd only ta the it=m culibraled on date and piace of calibration

TABULATION OF RESULTS:
The table on next page give the measured values

el 315 100 ASCO, Senal No.: 66768209,
Due date: 28 Mar 202¢

2 Digital Temperature Indicotor

Model' OTI-1000-4 MK I, Seial No : 671407~
00591 Due date. 14 Sep 2024

L
Uncertainty of Megsurement;
The reparted wacertzaty ef me
bosed on the stondard vnceriatnly mufphed by
o coverge factor k=2, Which Jor a nosmal
distribution  coicesponds to o ceverage
probabiltty of spproxunalely 95% The signdard
wncerTointy hos been driermined in accardance
with the GUM ‘Evaluation of measurement doto
Guide to the expression of wncemainty in
measurement”

rement

/7‘?74‘_/0% rp .

wlios

Depth Standard Reading UUC Reading Ervor Uncertaloty
mm} e (5=} a re
110 20060 201 0o 0.088
110 25051 51 00 0093
110 30041 301 01 0099
110 35,036 5.1 01 0.099
S _llU 40025 40.1 0.1 0099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 S/N: 18021266

Dimenslon: Dlameter 14 mm. Length 150 mm,

Uncenainty

Depth Stands. £ UUC Reading Errox
{mm) cl ra ra f'a
75 20060 201 0.0 0099
75 25051 250 -0.1 0093
75 30041 298 -02 0099
75 35036 347 -03 0.099
st 75 40025 396 04 0099

MIMr Sorawit Thachalad
£ Miss ttraporn Lertsomphol
D Miss Ruangrumpal Ploommit

Approved signatory

P ey

1. Pasinya Boomcharoen
Calibration Department Manager

THIS CERTIFICATE MAY NOT 3E REPRODUCED EXCEPT (N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Accredited calibrotion faborotory

MRASATEE ASSOCIATL S COLTD ISOAEC 17025:2007
NSC-TISITIS 17025
Iratatee Avcomies Ceitd CALIBRATION 0367

[ARTRONRINNEN
Petchitsarn 2,244, 7l Walthasea Bangnicza
Hangrct 12600 {Tha v )

o eiSHE0812
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Fees 3t e b n8) ranztes zam
Srev bt wwmarlee oot

Temperature measurement laboratory
Coibratan senvices depariment

i

a

“4,

NSC = TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. ~ : CDT-028-57

MEASUREMENT ITEM Heal Siress Monitor

MANUFACTURER :Delta OHM

MODEL/TYPE :HD322

SERIAL NUMBER 120032240

1D NUMBER RYG_F50520

CONDITION AS-RECEIVED + Used ltem

CUSTOMER ALS laboralory group {thalland) Co., Lid
104 Phatthanaran 40, Pharthanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

RECEIVED DATE 24Jan 2024

MEASUREMENT DATE *25 Jan 2024

1SSUE DATE :30Jan 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the iaboratory are as follow
Temperature 1230230
Relative humidity 15502150 %AH

NOTED: The certificaie is vaiid only o the iem colibrated on date wrd place of calibratron

Hoodoon. P

TABULATION OF RESULTS: :
The table an next page give the measured values,

Cairbrated by:

[N~ Sarawh Thathalad

L Miss 3 etraporr Lertsomphal
% Miss Ruangrumpai Phaommit

Approved signatory

Page L of 2 Pages

Calidration procedure:

The temperoture colbration was dor g7
in-House cahbration ethod s WiCL00)
occording to compar son #:ethod with standard
dhgntal tempernture indicator and  stanserd
Iemperature probe. The temperature scale use
was based on 175 50

Tracenbility
The measurement results are traceaole (o the
sweroaonal system of unlts (Sl) thiough
Nattonal insttute of Metrology Thaiasd (NIMT}
Certticate number: TT-GD38-23. Certificate
numbes: ER-010].23

Refernce Used During Calibration

= Stondard Temperature Prube

todel. STS 100 AS00, Ser.al No. 667682 03,
Due date. 28 Mar 2024

2 Digitol Temperature horator

todel: DTi-1000-A MK 1, Seriol Ny 671407
03591 Due date 14 Sep 2024

uncertainty of Measurement:
The reported unceramnty of mroswrcmer! s
bosed an the standarg uncertainty multy, ved by
o coverage foctar k=2, Which for o normai
distribution  correiponds (o @ coveroge
probut 'y of opprastmately 95% The siandord
uncertainty has been delermined in accordance
with the GUN? Evaluation of megsurement doa
Guide 1o the expression of uncertamty
measurement

Mr. Pannya Beoncharaen
Calibrazion Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

UUC~; Unit 1 nder Calibralion

***End of Certlhcate of Calbration””*

)

-

NAC

~NAC

Continuation of Certlficate of Calibration Number COT-028-67 Page 2 of 2 Pages

Result of Calit A Wilhaut Adjustment 0 With Adjustment
Calibration Rangy:  20-40'C
Function:

Table 1: This equipment was connected with wet bulb probe Model: HP3201,2 S/N: 21001213,
Dimension: Diameter 3.3 mm. Length 170 mm,

Depth Standard Reading YUC Reading Erro
[mm) el T ca
80 20054 T .Zill".---_ -T_-“ “U‘TEE‘ -
BQ 25054 252 01 0.094
B0 30 06 302 02 0.089
B0 35043 352 02 ©03s
80 40033 d_l?? 02 D_ﬂ‘f

Table 2: This equipment was connected with Globe thermometer probe Model. TP3276 2 5/N: 21001245
Olmenslon: Diameter 3.3 mm. Length 205 mm.

UUC Reading Error

Immecsion Depth Uncertainty
(mm} ra ra reh
110 200 % 0o 0099
110 253 0o 0039
10 301 a1 0099
110 ELN ot 0089
. a1 _U_] 0033
Table 3: This equipment was connected with vemperature probe Model: TP3207.2 5/N; 21001785,
Dimension: Diameter 14 mm. Length 153 mm.
Immersion Depth  Standasd Bradmg UUC Reading Error Uncertatnty
tmm) a el Q) rey
7 T T To0s BT U T I —ode ..
7 25055 250 0.1 5090
7 30046 300 0.0 0099
i~ 35003 350 00 0099
7 40033 399 0.1 0,095

UUC*. Unit Under Calibration
Remark: The reported uncertainty of measurement is 0,16, based on slandard uncurlainly multiplied by @ caverage faclor k=2 21
provia g Jevel of confidence of approximalely 855

End of Certificate of Calibration
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Certificate No. = COT-029-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUL DATL

ENVIRONMENTAL CONDMONS:

Accredited cohbration loboratary:
ISO/1EC 12025:2017
NSG-TISITIS 1725
CALBRATION 0367

Temperature measuremen faborotory
Cofibration services department

NSC= TISI - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

+ Heat Sress Manitor

elta OHM

:HD322

0032241

+RYG_F50521

< Used item

+ ALS laboratary group (thailand) Co, Ltd
104 Phatthanakan 40, Phatthanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thaitand,

1 244an 2024
125Jan2024
:30Jan 2024

Ambient condition in the [aboralory are as foliow:

Temperature
Aelave Humidity

$230£30 ©
:5502150 %RH

NOTED: The certificote is vahd only ta the item calibrared on dote ond pidce of colibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calibrated by:

TIMr. Socawlt Thachalad

O Miss Jittraporn Lertsomphol
& Miss Ruanprumpal Phoommit

. Haroborn:
O AL it
ATPROVER T
;

CAL GATE .

1002 Pages

Calibration procedure:

The temperature colibration was dove bv
In-House colibrotion methog @s WI-CL-00}
otcording to companson method with stondard
digttal temperatuie naicotor and  stonderd
temperature probe. The femperature scale use
was based on IT5-90.

Troceability:

The meosurement resats are traccable to the
Jaternational system of units {SI) through
Nationo! fnstitute of Metrology Thailand (NIMT)
Centificate number.  TT-6038-23, Certificate
nomber: [40101-23

Reference Used During Cafibration:

1. Standard Temperature Probe

Maodel, STS-100 AS00, Serial No. (67682-09,
Due date: 28 Mar 2024

2. Dignal Temperature Indicator

Model. DTI- 1000 A MK tf, Seriol No. 671407
2591 Bur dote: 24 Scp 2634

Uncertainty of Measurement:

The reported uncertainty of meosurement is
based on the standord uncertainty multiplied by
a covernge Joclar k=2, Which for @ normol
distribution  comrespands 1o a  coveroge
probabiliry of approxmately 94N The standord
uncertainty hos been delermined in accordance
with the GUM ‘Ealuatton of measurement dato
- Guide fo the expression of uncertainty
measurement’

THIS CERTIFICATE MAY NOT 8E REPRODUCED EXCEPT IN FULL UNLESS PERMLSSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

NAC

JIRANATL L ASSOCIAT

Faca ration@ranazee cem
Wespir mar e 2t g5

Certlficate No,  : CDT-030-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBER

1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Accredited calibration laboratory
ISO/EC 17025:2017
NSC-TISHTIS 17025
CAUBHATION 0357

Temperature measurement iaboratory
Calibraton services deporiment

AN
ey d

NSC=TI51=TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Heal Stress Monitor

:Della OHM

1HD322

:20032242

+ RYG_FS0522

: Used itern

+ ALS taboratory group (thailand) Co., Lid.
104 Phatthanakan 40, Phatthanakar Rd,
Khwaeng Suan Luang, Khet Suan Luang,
DBanghak 10250 Thailand,

+24 Jan 2024
:25Jan 2024
:30Jan 2024

Ambient condition in the laboratary are as follow

Temperature
Refative Humidity

1230130 ‘c
©550£15.0 %AH

NOTED: The certificorc is vohid only to the item calibrated on dote and place of cohibrotion.

TABULATION OF RESULTS:

The table on next page give the measured values .

Calibrated by:

7 Mr. Sarawit Thachalad

T Miss Jittraporn Lenisomphel
13" Miss Kuangrumpal Phoommit

Fansderm

!

Approved signatary

Page ! of 2 Pages

Calibration procedure:

The temperature cohbrolion ws 508 by
InHoute esibieton method e WICL-00!
according to comparison method with standard
dgital temperoture ndicatur and  standord
temperafure probe The lempemiure scale use
waos baied on I75-50

Trocenbility:

The mecscemeat feralts @ rocetie 1o the
atetnaronal system of units (S1) through
Nationo! tnslitute of Metrolagy Thailand (NIMT)
Cenficote  number:  TT-0038-23, Ceriificole
nimber; ER-0101-23

Reference Used During Calibration:
1. Stondard Temperats
Model $TS-100 A500, e
Due dote. 28 Mar 2004
2. Dighal Temperature indicator

Model: DT-1000-A MK If, Serial Ne.: 571407
00591 Due date: 14 Sep 2024

TE7-05,

Uncertalaty of Measurement:
Ihe reported uncenionty of mesuvemen! o
bosed on the standard uncertainty multipied by
o coverage factor k=2, Which for © normal
distribution  conespands fo o coverage
probobiy of opprowmately 95%. The standard
uncertanty hos been determined in occordance
with the GUM "Evaluation of measurement data
Gude to the cxpression of wncertanty

measurement’

'z

e Parinya Booncharaen
Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS SEEN CBTAINED
IN WRTTING FROM THE LABORATORY

NAC

WRANATEL ASSOCIATLY COLLT D

Continuation of Certificale of Callbration Number €OT-025-67

Result of Caibeation;

L2 Withaut Adjustment

2 with Adjustment

Page 2 of 2 Pages

Cabbration Bange:  20~40°C
Fundtlon:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 21001217
Dimenslon: Dlameter 3.3 mm. Length 170 mm.
\mmerslon Depth Standard Read UUC Reading Error Uncertalnty
{mm}) re rel rc [
&0 T 20082 2 oo oms
80 25054 251 00 0.059
B0 30047 30.1 01 0099
B8O 35041 351 01 0.039
80 40035 40.1 01 0093
Tahble 2: This equipmen was connected with Globe thermometer probe Model. TP3276 2 §/N: 21001242,
Dimension: Diameter 3.3 mm. Length 205 mm.
Depth 'Y UUC Readlng Error Uncertainty
(mm) el el el ra
110 20052 200 01 - 0099
110 25055 50 01 0099
110 30047 300 0.0 0099
110 35041 380 00 0099
110 40,035 400 0.0 0099
Table 3: This equipment was connected with temperature probe Madel: TP3207.2 $/N: 21001783,
Disnension: Dismeter 18 mm. Length 150 mm.
Immerslon Depth rd Readi UUC Reading Efres Uncertainty
{mm} (3] (K] ia el
T 7 W, e 2002 TR oo 0099
75 15054 251 0.0 0095
75 0047 300 00 0099
7 LA H 345 01 0099
W, 40.005 - -
UUC*: Urit Under Calibralion

JIHANATIE ASSOC

Continuation of Certlficate of Calibration Number CDT-D30-67

Hesult of Calibes

Calibration Range:

**End of Certificate of Callbration®**

NAC

o, n

[ Without

T with

20-40°C

Function:

Page 2ol 2 Pages

Tahle 1: This equipment was connected with wet bulb probe Model: HP3201,2 S/N: 21001206

Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Bepth Srandard Reading
mm) el
80 20055
30 25051
a0 30040
ac 35032
80 = 40 022

YU Reading
ra
200
250
01
351
401

Error Uncertalnty
re) ra
01 Y
01 aogs
0. o099
01 009
23 0098

Table 2: This equipment was connected with Globe thermometer probe Mods! TP3276 2 S/N: 21001250,

Dimension: Diameter 3.3 mm. Length 205 mm.

Depth s UuC Reading u ty
{mmj ral rei
110 20055 00 01 0.099
110 25051 51 0.0 0099
110 30040 301 01 0033
110 35032 351 0.1 0099
110 40023 401 01 0035

Table 3: This equipment was connected with lemperature prabe Madel: TP3207.2 S/N. 21001796.

Dimension: Dlameter 14 mm. Length 150 mm.

Immersion Depth Stapdlard Brading
{mm) a
75 T 008
75 25051
75 30040
73 35032
7 40023

YUCH: U=t nder Calibration

UUC Reading
iq
203
250
300
48
ECEI

***End of Certiticate of Calibration*®*

L
N}.C

Errgr Uncertainty
ra re
oo T oy
0.1 0058
00 0099
a1
02




Accredled cobbrotion loborotory
JHEANATIT ASSOCATIS C i ISONEC 17025:2017
NSC-TISkTIS 17025
CALIBRATION 0367

7313 0 Wanhaora barys kel Temperature measurement taboratory
0 Traia ) Coriprotion services department.

12
e nuqass)
Eras s scicmnratlong) anatee cam

NSC = TiSI=TI5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certifiate No,  : COT-D31-67

MEASUREMENT ITEM Heat Stress Monitor

MANUFACTURER +Delta OHM

MODEL/TYPE :HD32.2

SERIAL NUMBER $20032243

1D NUMBER :RYG_FS0523

CONDITION AS-RECEIVED + Used item

CUSTOMER + ALS laboratery group (thailand) Co,, Ltd
104 Prtthanakan 40, Phatthanaian R,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkak 10250 Tharland

RECEIVED DATE 124 Jan 2024

MEASUREMENT DATE :26J2n 2024

1SSUE DATE 30 Jan 2024

ENVIRONMENTAL CONDITIONS:

Aemisient condition in the Liboratory are as follw:

Temperature 1230230 c
Ariatrve Humi 15502150 WAH

NOTED: Yhe certificate s valid only to the ftem colibrated on date and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values.

N7 CAL DATE .

| © MAC
Callbrated by: N
L Mr. Soravit Thachalzd
I Miss tittrapom Lertsomphal
[Z Miss Ruangrumpai Phoommit

A ATIT AN IS (UL

Approved vignatory

Page 1 ol 2 Pages

Caflbration procedure:

The temperoture cafibrotion wa done by

in House coitration Mmethoa @s WI-CL-001
accarding to comparnison method =¥ standord
di3itol temperature adicator and standord
temperuture prabe. The temperature scale use
was bused on I75-50

Traceability:

The mevsarement results are traceable 1o the
internationai system of wnits {S) through
Natlong! Institirte of Metrology Thailand (NInT)
Certficats number: TT-0038-23, Certyficate
number: £3-0101-23

Reference Used During Calibrotion:

2 Slandara Temperoture Probe

Model STS-100 ASOD, Sertal o : GE7662.09,
Due dat-: 28 Mor 2024

7 Digied Tempe: e Indsintor

Model Y1 1000-A MK I}, Serial No.: 671407
00591 Due dote: 14 Sep 2024

Uncertolmty of e sturement:
The reported wncertainey of measuro
based on the standard uncertainty multiz Yed by
a coveroge foctor k=2, Which for @ normal
distribution  comesponds to o coverage
probab iy of approsmately Y5% The standurd
uncertu oty has becn determined in occordonce
with the GUA Fvaluation of measurement datn
Guide to the expression of uncerfanty
measurement”

M. Parinya Roantharen
Calibration Department Manayr

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTICN HAS BEEN OBTAINED

IN WRITING $30M THE LABORATORY

NAC Accredited colibration loborotary

JEANATTE ASSOCIATIS COLTID ISOAIEC 17025:2017
NSC-TISVTIS 17025
CALIBRATION 0367

Fapra, Borghokyn Tempecature measurement labosatory
Calibrolon services department

& ranaira o
Véezule wow [1eraie com

e\
WSC - TI50 - TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate Na, + COT-054-67

MEASUREMENT ITEM Heat Siress Manitor

MANUFACTURER : Delta OHM

MODEL/TYPE tHD32.2

SERIAL NUMBER +15006713

1D NUMBER <RYG_FS021B

CONDITION AS-RECEIVED :Used item

CUSTOMLR + ALS laboratory group (thailind] Co, Lid.
104 Pratthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, khet Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE :12 Feb 2024

MEASUREMENT DATE :15Feb 2024

ISSUE DATE :20Feb 2024

ENVIRONMENTAL CONDITIONS:

Ambienl condihion in the laboratory are as follow:
Temperature 123.0£30 C
Relatlve Humidity 15501150 %AH

NOTED. The certificate is valid only (o the stem calibrated on dale ond place of colibrotion

TABULATION OF RESULTS:
The table on next page g e Uhe measured values

Caltbrated by:

TIM- Sarawh Thazhalac |
fitraporn Lertsomphol
uangrumpa: Phaommit

T AT 00 LTH

Page 150 2 Pages

Calibration grocedu
The temperature cakbration was done by
in House colibration methor s WICLGD)

wccording to comparison method with siandare
diatal temperotuie ‘adicator una standard
temperoture probe The temeeroiure scole use
was bosed on I1S 90

& to the
nternatinol splem of units (S throvyh
Notiong, tnsldute of Metrology Thargnd (NIMT)
Crriificate number:  TT-0038.33, Certificore
number: R 0101-23

Reference Used During Calibration:

1 Standarc Temperature Probe

Model STS 100 A500, Sena’No. 66765209
Due date 28 Mar 2024

2 Dighod Temperatune inglcotor

Modet OT1-1000-A MK il Senai Nu.» 673407
00521 Due dote .5 Sep 2024

Uncartainty of Meosurement:
The reported uncertaity of meosurement
based on the standard unceriginty multiphied by
a coverage factor k=2, Which for o rarmal
distributon  corresgonds  te o covereqr
probabily of appror = olely 95% Tre standcrd
uncertamty hos been determined i accordancy
with the GUM ‘Ivajugtion of meesuremen: dala
Gudc 10 the expression of uncertainty
measurement”

= N |

._7 /
o7

: L

Mr_ Parinya Booncharaen
Calibration Department Manager

P
S

—

Approved ugnatony

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

N WRITING FROM THE LABDRATCORY

NAC

HRANATIU ASSOCIATE COLLID

Continuatian of Certificate of Calibration Number COT-031-67 Page 20l 2 Pages

Rewstof Calbeation; [ Without Adjustment T Whth Adyustment
Caliration Rangs:  20-40°C
Function:

* Table 2: Thts equipment was connected with wet bulb probe Model: HP3201,2 §/N: 21001213
Dimension: Diameter 3.3 mm, Length 170 mm.

Immersian Depth Standard Reading UUC Reading Error Uncertainiy
{mm}) ra ra re e
w2005 193 o1 _ 016
80 25047 250 0. 0099
80 30041 oo 0.0 Dogs
8 35032 350 00 0099
80 40.023 an0 0.0 D099

Table 2: This equipment was connected with Glabe thermometer probe Moded. TP3276 2 5/N: 22023935,
Dimenslon: Diameter 3.3 mm, Length 205 mm.

Immersion Depth standard Reading UUC Reading Ferar Uncertalnty
(mm) ra rel I'ch el
110 20056 w1 . 00 0039 B
110 25047 251 01 08
10 30040 01 01 0089
10 35033 350 00 0099
110 . _529_23 40,0 0.0 e Q 05_9

Table 3: This equipment was connected with temperature probe Model: TP3207.2 5/N: 21001786,
Dimension: Dlameter 14 mm. Length 150 mm.

Immerslon Depth Stendard Reading UUC Reading Etrne

Uncertalnty

{mm} ro el o el
75 w6 201 00 oom
75 25047 250 00 o090
] 30040 ELT 00 0093
3 35033 s 01 o0
g %95 a0 399 01 o 0.098

UUC®. Unit Under Czubralion
Remark: The reported uncertalnty of measurement Is 0 16, based on standard uncertainty muttiplied by a coverage fatior k=2.21
-2viding  level of canfidence of approximately 95%

***End of Cervificate of Callbration="*

NAC

JULAN AT ASSOCIAT = CO L D

Comtinuatlon of Certlficate af Callbration Number COT-054-67 Page 2 of 2 Pages

Resuht of Callbratlon: [ Withaut Adjustmenl Ui with Adjustment

Calibaation Range;  20-40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HR3201.2 $/N: 22035270,
Dimension: Diameter 3.3 mm. Length 170 mm.

Depth andard UUC Reading Ermor Uncenalnty
{mm) el rel ia re
) TV 201 R omsa
30 25053 251 oo 0.039
80 30043 301 [ B] 0033
80 35033 351 1 0039
B0 LD_D‘_E L . ﬂl 71 0039

Tahle 2: This equipment was cannected with Globe thermometer probe Mode!. TP327¢ 2 §/N: 22035462
Dlmension: Diameler 3.3 mm. Length 205 mm

I Oepth cading UUC Reading Error Unceralnty

(mm) a ro re rej

110 008 w1 00 0099

110 25053 239 01 D16

110 30043 332 02 0099

110 35033 5.2 02 0099

o we 40018 =190.2 i g i U005,
Table 3: This was tonnected with probe Model: TP3207.2 5/N: 15015498,

Dimenslon: Diameter 14 mm. Length 150 mm

Immersion Depth wadacd Beading UUC Reading Efros Uncerainty

{mm) (] ey rey el
T 7 e 20062 203 02 0039
75 25053 252 0.1 0099
7% 30043 300 00 angg
[H 35033 350 0.0 0093

40019 s -0.2 0099

YUC*. Lt inder Calibration
Ramarh The reported anceriainty of measurement is 6 16, hased on standard uncer Lainty multeplied by a coverage factor ke2 21
wrodding a lovet of confidence of spproximately YSH

= **End-ot- Cermifmate of AT ETGh" =




E3
C N NAC
Accredited coitbrotian laborofory o N
PRANATEE ASSOUTATES OO0 T, ISOAIEC 17025:2047 alalal £ TRANATI 1 ASSOCIATIS COLILD
NSC-TISHTIS 17025 NSC—TISI-TIS 17025
e — ™ CALISRATION Q267 CALIBRATION 0367
6310 )4, €735 35
Peicriaiee 7,171, Rd Wit1ap's Bangsonsa Temperature measunmend laboeatony Continuation of CertHlcate of Callbration Number CDT-055-67 Page 2 of 2 Pages
Cosdation servioes depariment
- #8 aratee Lo
P —— Heawh of Calibration: & Without Adjustment ) With Adjustment
CERTIFICATE OF CALIBRATION Calbuationfangs;  20-40°C
Function:
Certificate No.  : CDT-055-67 Page 1 of 2 Pages Table 1: This equipment was connected with wet bulb probe Model; HP3201,2 5/N: 22035263,
Dimenslon: Diameter 3.3 mm. Length 170 mm.
MEASUREMENT ITEM + Heal Stress Monitor Calibration procedure: - s A
MANUFACTURER < Della GHM The temperature cofibration was dore by Immerslon Depth Standard Rgading UUC Reading Error Unceratnty
- In House calibralion method cs WI-CL-001 {mm} ro el o el
;g;‘l“ PEB“ :T:::G:” actarding ta compg-son methad with Stondard S
. Num’:‘é:" e Feta T e S a0 20063 204 03 059
- il 2
CONDITION AS-RECEIVED : Used item bt 28 o A o
CUSTOMER + ALS laboratory graup {ihaitand] Co, Ltd - 30,040 308 24 0,089
104 Phatthanakan 40, Phatthanakan Rd., Troceability: 80 35026 354 o4 0099
q The measuement cesuits are traceable lo the 80 40 018 404 04 0 093
Khwacng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand, ‘aternational systein of units (S} through
Z:”‘/{"”‘ "“""""b"/ M“ﬁ_ﬁ";’;m’“g" NiMT) Tabfe 2: This equipment was connected with Globe thermameter probe Model, TP3276 2 §/N: 17023217
riificole  number: 138-23, entificate .
RECEIVED DATE +12Feb 2028 e paeees i Dimension: Diameter 3.3 mm. Length 205 mm.
MEASUREMENT DATE 115 Feb 2024
1SSUE DATE : 20 Feb 2024 Reference Used During Calibration: Depth UUC Reading Error Uncertainty
1. Stondard Temperature Frobe mm) ra ra rel o
Model: ST5-100 ASD0, Serial No.: 667E82 0%, — A Y. e
ENVIRONMENTAL CONDITIONS: ?u;j:l:'zﬂ Marlfrl:”“ﬁ" 110 20.064 203 0.2 0099
Ambient condition in the laboratory are s follow: . Gt DTTOCOk WIE 11 o Nocr 671407 110 25054 53 02 0099
Temperalure :23023.0 . 00591 Due date: 14 Sep 2024 110 30040 303 03 0093
Refauve Hurmidity 15502150 %RH 110 35007 363 03 0093
Uncerrainty of Measurement: 110 20018 03 03 nass
The reported uncertointy of measurement 15 - =
NOTED: The certificate 1s valid only fo the item cafibroted on dote and place of cafibration based on the standard uncertainty muliplied by Table 3: This equipment was connected wilh mperature prabe Model: TP3207.2 $/N: 15015481,
o cpverage: facler, k2, Which, Jor, o, normel. Dimension: Diameter 14 mm, Length 150 mm
dalribution  Covtespends fo @ eRvnroge . Leng| .
probabiiity of opprosmalely 5% The siondord -
Fi -] uncertainty hos been determined in occordance Immersion bepth stapdard Reading UUC Readiny Errar u
TABULATION OF RESULTS: P £} e LN Frakiaticis o Ko miaie i S5 M—l—LI : . n _x_c' 2 _rt_m‘c ity
The Lable on neat page give the measured values . - Guide (o the exprussion of uncertainty 1 mm, ! f el
measutement’ 75 20064 205 04 0099
7% 25051 254 03 0039
23 30041 ina 04 0098
15 35026 353 03 D038
75 40018 402 02 0.098
UUC*: Unit Under Calibration
{ ¢ o
! f +4+End of Certlficate of Callbration®**
Calibrated try: |
M. Sorawh Thachalad Mr. Farinya 8aoncharocn
[J Miss Ii-traporn Lertsomphal Calbration Depanment Massger
& Miss Ruangrumpar Phoommit
THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT 1N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABDRATORY
i SN
NAC . Nl ) NAC
Accred)\ed colibration laboratory ’I,” P ‘}' i
JIRANATIL ANSUCIAT S COL LD SOATEC 17025:2017 . JRANATE D ASSOCIATI = COLTD,
NSC-TISATIS 17025 N5C - TSI -TI5 17025
Irersise Assoviates € Lt CALBRANON 0357 CALIBRATION 0367
621245, (7%
Fo o e T Tefwerature measuie pent oteratery, Contlnuatien of Certificate of Calibration Number COT-056-67 Page 2 0f 2 Pages
Bargew 1 LG00 Taanand) Calibration services department.
T
oot
[ o
Wrnsle s manatee (om Rewuht of Calibrati 7 Withaul Adjustment 0 With Adjustmenl
CERTIFICATE OF CALIBRATION Cakbration Range: 20-40'C
Funetion:
CertfficateNa.  : CDT-056-67 Page 1of 2 Pages Table 1: This equlpment was connected with wet bulb probe Model: HP3201.2 5/N: 15015854.
Dimension: Diameter 3.3 mm. Length 170 mm.
MEASUREMENT ITEM : Heat Siress Monitor Calibrotion procedure: —— —_— =
MANUFACTURER +Delta OHM The temperature cafibration waa dore by ion Depth B UUC Reading Uncertalnty
MODEL/TYPE s in-House calibration methoa o WISCL-001 (mm) ra re re
! accarding ta comparican methad with standard e M ... B
SERIAL NUMBER Zasane720 Gizital temperaturr nhcaiar and standord 80 20054 197 0099
1D NUMBER : RYG_FS0224 temperature probe. 1Ae temperature scale use 80 25084 247 0.080
CONDITION AS-RECEIVED  Used ltem was bosed on ITS 90.
80 301 297 0099
CUSTOMER : ALS laboratory group (thailand) Ca , Ltd
104 Phatthanazan 40, Phatthangkan Rd., Troceabiltty: 80 35032 0.099
Khwaeng Suan Luang, Khet Suan Luang, The measurement resiais are tiaceoble 1o the 80 40020 o La 0o®
Bangkok 10250 Thailand nternatona! system of uruts (S through

Notional Institute of Metrology Thaliona (NIMT]

Table 2: This equipment was connected with Globe thermometer probe Model: TP3276, 2 §/N: 20008279,
Ceitificote  number. TT-0038-23, Certficote

DImension: Dlameter 3,3 mm. Length 205 mm.

RECEIVED DATE 112reh 2024 ritmbar £R-0101-23

MEASUREMENT DATE + 16 Feb 2024 e

1SSUE DATE 120 Feb 2024 Reference Used During Coibration: Immersion Depth Standard Reading UUC Reading Eror Uncertalnly
Stondard Temperature Probe {mm) ra el ) o

1004500, Senal Ne. 646768209, —_— —
5 Mar 2024 110 20054 201 0D 0099
2 Digttol Temperature indicotar

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboralory are as follow: . Fribt e 110 25055 FIX o0 0099
Temperature 1230430 c 00591 Dur date: 14 Sep 2074 110 30041 301 01 0099
Relative Humidily 15504150 WAH 110 35032 351 01 0098
Uncertainty of Measurement: 110 10,020 0.2 02 0099
Tne reported unceriointy of meosurerient 1 - — —
NOTED: The certificate 15 valid only to the item colibroted op dote and place of cahibration, based on the standard uncertainty mulnitfied by Table 3: This equipment wes connected with vemperature probe Model: TP3207.2 5/N: 15015498,

o coverage foctor k=2, Which for @ normol
disiribulion  corresponds 1o ©  coremge
probob 1y of gpprovimately 95% The standord .

o uncertainty has been determined in occordance \mupersian Depth seapdlard Reading UUC Reading Error Uneerteinty

Dlmenston: Dlameter 14 mm. Length 150 mm,

‘TABULATION OF RESULTS:

with the GUM 'Lvalugiion of measurement data

The table on neut page glve the measured values Guide to the expressian of uncertamty 15 fmm} ra re) ra ra
measuiement’ T 75 o N 20054 203 02 0039
75 25054 252 01 awre
s 30041 301 03 0039
s 35032 350 00
75 40019 33 01

UUC*: Lokt Under Calibration

End of Certlficate of Calibration

Calibrated by: | 1 h‘lﬁ £ Apgroved signatory TS S -

Tt Sorswll Thachalac J Y | |

Ihiss Jugraporn Lertsomphol 11D ARKTTR ASYXEATIE 00 L Calibration Departmens Manager |
i et |

7 Miss Ruzngrumpal Phoomemit } N
JAC

raa e o |

IRANAT

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



W Accrediled cabbrotiun luboralory

JIEANATTL ASSOCIATL - COLITD (SOAEC 17025:2017
NSC-TISI-TIS 17025
1w atie Asscuates Co Ly CAUBRATION 0367
/1415 67135 35
Fetchhaiem 2741, Rd Wactha Tempergture measurem=nt katiorolory
Bungicl 1160 (Tra larc) Colibration services department
1o

e 16201 1993453
L7>¢ ac e ontor B rena:
wedte wa firarateecom

NSC = TISI=TI5 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No.  : CDT-057-67

MEASUREMENT ITEM + Heat Stress Monitor

MANUFACTURER : Delta OHM

MODEL/TYPE 0322

SERIAL NUMBER : 15006726

1D NUMBER ¥G_FS0226

CONDITION AS-RECEIVED sed item

CUSTOMER LS laboratary group (thastand) Ca., Lrd.
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khel Suan Luang,
Bangkok 10250 Thailand.

RECEIVED DATE 2 Feb 2024

MEASUREMENT DATE :16Feb 2024

ISSUE DATE 120 Feb 2024

ENVIRONMENTAL CONDITIONS:

Ambient condilion In the laboratory are os follow:

Temperature 1230430 c

Relative Humidity 15501150 %RH

NOTED: The certificate is volid oniy to the item calibrated on dote and place of calibrotion.

TABULATION OF RESULTS: Pimalirre ?

The tab'e on next page give the measured values

15/7/25

Calibrated by:

e Somwlt Thachalad

T Miss littraporn Lerlsomphol
& Miss Ruangrumpa: Phoammit

I\I/“ l?prm-m signatory:

Page 1of 2 Pages

Callbration procedure:
The temperature colibrotion wam done by
in-tlouse calibroton method v WI-CL-001
according lo comparison niethod wih stondard
digital temperature ndicator and standord
temperature proke The :rmperoiure scole use
was bosed o (7550,

Tracenbility:

The meosurement resuits are traceable o the
aternawonal system of unhs (S)) thraugh
Nationol Institute of Metrology Thailend (NMT)
Certeficate number. TT-0038-23, Certificate
number: ER-0101-23

Reference Used During Catibration:

1. Standuid Temperature Probe

Madel: STS-100 AS00, Serio! N - 667682 09,
Due dote. 28 Mor 2024

2 Digito! Temperature indicaior

Made! DTV-2000-A MX 8, Seral MWo: 675497
00597 Due dafe: 34 Scp 2024

Uncertaimty of Meosurement:
The reported uncertainty of measurement b
based an the standard uncertainty multiphied by
a covemge foctor k=2, Which for a normol
distribution corresponds (o © coverage
probabiry of approximately S5% The slandard
uncertainty hos been determined i accordonce
with the GUM ‘Tvaluation of measurement dnta

Guide to the expression of uncertainry in
measurement’

W, Parinya Booncharoen
Calibration Department tManager

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT !N FULL UNLESS PERMISSION FOR REPRODUCTICN HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

NAC Aceredited cobvation labaratary

TIRAN V1T ASSOCIATS = COLT D ISO/IEC 27025 2017
NSC-TISITIS 17025
CALIBRATION 0367

sera Bengbovsa Temperoture measurement laboratory
Cahbration services department

Linan 550 G n @, 131natet 2om
Wb e s irar v e

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certficate N, : CDT-05B-67

MEASUREMENT ITEM + Heat Siress Mornitor

MANUFACTURER :Della OHN

MODEL/TYPE 1HD322

SERIAL NUMBER 115020736

1D NUMBER +RYG_FS0232

CONDITION AS-RECEIVED :Usedilem

CUSTOMER + ALS laboratory group {thailand) Co.. Ltd
104 Phasthanakan 40, Phatthanakan Ad,
Khwaeng Suan Luang, Khel Suan Luang,
Bangkok 10250 Thalland

RECEIVED DATE 112 Feh 2024

MEASUREMENT DATE 16 Feb 2024

1SSUE DATE 20Feh 2024

ENVIRONMENTAL CONDITIONS:

Ambienl condilion in the laboratory are as follow.

Temperature 1230%30 c
Relauve Humidity 5504150 %RH

NOTED: The certificate is valid only o the jtem calibrated on date and place of calibration.

TABULATION OF RESULTS:
The table on next page give the measured values

Page : of 2 Pages

Catibration procedure:

The tempetatury coitation was dore by
InHuuse colibrotion method <: WICLGOI
occording to compa 3o method with s:andard
i, lal temperature adicator and slondard
temprrature probe The trmperature scole use
was Lased on [75-90

Traceabaty:

The mevs.emeni sesults ore tmceable ro the
~iernauanal aystem of wmits {SI] through
Nattanol thsliute of tMetrategy Thailana (NitT)
Cemiate number. TT-003803 Cenyficote
ramees 1R-0101-23

Reference Used During Calibratian:

3 Stardard Temperature Probe

Model STS-100 4500, Serial No - 667662 09,
Oue date 28 Moar 2024

7 Dogtal Temperstne inds
odek DIT 1000 A MK . Serigi No. 671407
CE58! Dar 2oxe

Uncertainty of Measurement:
The reported unceriginty of measutement s
tased on the standard uncertointy multy. ed by
o conerage joctor which for ¢ normal

atety 555 The stontard

s
with the GUM “Evoivolion ¢f mvasureiment data

Guue fo fhe expressun of vncertusly in
measurement’

]
Calibrated by: l\U‘C Apphawd vgratony

M- Sor wh Tnachalad Y e !

[ Miss h.raporn Lertsomchol botmasanzasoa artment Masager

< Ruangr

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

NAC

HRANAT I ASSOCIATLS COLITD,
Continuation of Certificate of Calibration Number CDT-057-67

Brinl of Calibr,

ien: 2 Without Adjustment £ With Adjustment
Calibeation Range:  20-40°C
Function:

Table 2: This equipment was connected with wet bulb probe Madel: HP3201.2 S/N: 15015841,
Dlmenslon: Dlameter 3.3 mm. Length 170 mm.

Page 2 of 2 Pages

Immersion Depth Standard Brading UUE Reading Error

[mmj r'e rel re
"B T z0m 0 X =

4 25055 50 0.1

a0 30041 00 00

80 35032 350 00

@ 10015 400 00

Table 2: This equlpment was connected with Globe thermometer probe Modet: TP3276 2 5/N: 20008282
Dimension: Dlameter 3.3 mm. Length 205 mm.

Depth i UUC Reading Emror Uncertalnty
{mm) el rel ra x-]
110 20052 200 j 01 099
110 25055 251 0.0 0099
110 30041 301 0.1 0099
110 35032 351 01 0033
IE 40.018 40,1 _ 0.1 003% .
Table 3: This equipment was connected with temperature probe Madel: TP3207,2 S/N: 15015494
Dimension: Diameter 14 mm, Length 150 mm.
Immersion Depth Srapdaed B ULC Reading Errar Uncertainty
{mm} ra ra rel ra
7 30054 02 01 e i
75 25054 250 0.1 0099
25 30041 299 0.1 0039
5 35032 3438 -0.2 no03s
s 0018 207 o3 009

QUC": Unit Under Caliaration

**%End of Certificate of Callbration™**

| nac |

ANETEL ASTLIA

NAC

TIRAZ ST ASSOCIATT oDy

Continuatlon of Certiflcate of Callbration Numbes CDT-058-67

eyl of Calleation; 15 Without Adjustment L) With Adjustment
CaMbration Range:  20-40°C
Functlan;

Table 2: This equipment was connected with wet bulb probe Model: HP3201,2 S/N: 15027737,
Dimension: Dlameter 3.3 mm. Length 170 mm

Page 7o' 7 Pages

Stardard Reading UUC Reading Error Uncertatnry
i ra i) el
B 80 0081 102 BT 0095 )
80 25053 251 on 2099
80 3001 301 01 0099
Bo 35026 351 01 0098
80 20017 301 0 0088

Table 2: This equipment was connected with Globe Lhermometer prabe Model- TP3276 2 5/N: 15031164,
Dimension: Diameler 3.3 mm, Length 205 mm.

Iimmersion Deplh Srandard Reading UUC Reading Ervpe

{mm]) rel ra r'c
110 20064 21 00
110 25059 a»3 02
11c 30040 nL 01
110 45026 35.1 01
— =-[o0H A K 501 —l ) 1
Table 3: This il ‘was connected with probe Model: TP3207.2 S§/N: 15015503,

Dimension Dlameter 14 mm. Length 150 mm.

Immersion Depth stendard Reading

UUC Reading Error

{mm} rel re rel
- = —— S —

75 25053 <01

73 30040 01

25 35026 -03

NS 20018 35 02

Yuer: Urit Under Calibraiion

==*End of Certificate of Catbrahon®**

Uncertalnty

Uncertalnty




Certificate No. : COT-D85-67

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERJAL NUMBER

10 NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
ISSUE DATE

ENVIRONMENTAL CONDITIONS:
Ambient condition it the laboratcry are
Temperature

Relatwe Humidity e

NOTED: The centificote s valid orty to the item calibcated on dote und place of cafibrotion.

TABULATION OF RESILTS:

The rable on next page give the measured values

Calibrated by

O Mr Sorawit Thachalad

7 Miss ittraporn Lertsomphiol
F M.s Ruangrumpar Phoommit

Aatre sttt ot
150/IEC 17025 7017
NSC-TIS) TIS 17025
CALIBRATION 0367

Temperarure measurement laboratory
Catieation servnes department

CALIBRATION 0367

CERTIFICATE OF CALIBRATION

: Heat Stress Manitor
:Defla OHM
$HD322

15030244

RYG_F50236
Used ilem

: ALS laboratary group (thalland) Co., Ltd

104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, khet Suan Luang,
Bangach 10250 Thacand,

115 May 2024
$17 May 2024
:21 May 2024

as follow:

1230230 i

5502150 *3H

Page 1 of 2 Pages

Coilbration procedure

The temperature coiibrotion was a. e 2y
InHouse calibration mamhoo ws WHCL 0OI
occording to compgison Methoa with stanaaro
auital lemperatue - ey * and stunoard
temperature probe The temrerature scale e
was based on IT5 60

Troceabibty

The mecsuwment results are troceolle 1G the
internatool sysiem of umts (SI] through
Natior Instiaste of Metralogy Thuand (NIMT;
Letficate nember  TT 0047 24, Cert ¢ ale
nombe~ [R-0101-23

Reference Used During Cafibration:

<. Stondard Temgeroture Prube

Modc SIS 100 ASDO, Scro! Ne. <67682 09
Due dole, 26 Mor 2025

2 Digitn) Temperalure Indicatar

Model DT11000 A MK I, Sena! No 675407

Uncertainty of Measuremenr:
The reported uncertc aty of measurement s
besed on the standord uncertointy muliired by
o coverage foctor k=2, Vibich for a normal
dalnds oo ) fooa t v
probatyiny of approximateiv S5% The staadord
unceriuinty hos been avtermined in ot vrdure
weath the GUA ‘Evustal i of measurement dto
Guige 10 the expression of uncercinty
measurement’

v

Appeoved vgnatery

Me, Bavien Boon
Callyratian Department Manager

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

Agilent Crosslab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

BKK_EL0037

CréssLab

Frow bag o bumen

Thidima b

S .

HE

BY .

APPROVED BY

XTCAL DATE 1410211025

Agilant Prevenlive Maintenance provides factory recommenced service lor your analyt.cal
Instruments ta assure reliable ooeration and the accuracy of ygur results

Deliveree by mghly trained and certiliec service engineers using genuine Agilenl pants and
supsles, Aglent Pravenlive Maintenance provides whes you need 1o reduce unplanned downtime
and keep your syslems operaling at thair peak performance.

This checkbst 1s used as a guide for complenng the prevenlive maintenance tasks A signed copy
of this checkhist 1s prowded for your records

Ransicn AQ2 1osuez
[ b

Agilent

NAC

" Araoiad corrn
Continuation of Cenficate of Calibratlon Number CDT-085-67 Page 2 of 2 Pages

Pt of Caliration 1 Without Adjustment 01 With Adjustment

Calbration Fange:  20°Cta40°C

Function:
Table 1: This cquipment was connected with wet bulb probe Model: HP3201.2 5/N: 20030506
Dimenslon: Diametet 3.3 mm, Length 170 mm

Immerslon Depth Standard Reading UUC Raading Furor Uncertamty

{mm} ra m e a
08 21
25047 %51
30082 01
3035 51
40035 401

Table 2: This equipment was connected with Globe thermometer probe Mode!, TP3276 2 5/N. 17009684,
Dimenslon: Diameter 3.3 mm. Length 205 mm.

Immierslon Depth Standars Reading UUC Reading Error

{mm) ra ra ra

== 110 20 US; = I-FLU 0.1
110 25047 50 oo

110 30042 a9 oo

110 35035 gL 0.0

10 avzs w0 o

Table 3: This equipment was connected with tempe: sture probe Mode!: TP3207.2 S/N: 15033223,
Dimenslon: Diameter 14 mm, Length 150 mm,

Immersian Depth Stangerd Readlng U Reading forgr Uncerralnty

fmmj ia (=) rel ra
75 T 20059 T3 =00 - 0098
75 25047 250 00 o
s 30043 298 02 0095

: 35035 317 03 0038

5 a0024 196 02 0020

UUC U iz Under Calibration
Remark, The repoiied unceriainly of mezsurement s 0 16, bused vn stanvard uncertamty mulsiplied by  cover age factor k=2 21
groviding 2 lesel of confidence of appraximately 95%

**~End of Certlficale of Calibration”**

NAC

Agilent
Agilent 3100, 5110 Preventive Maintenznce ChecHlist C 0SS Lab

e L

Introduction

Customer Information
= Cuslomers should provice all necessary operating supplies upon request of (e engineer

» Acuslomer represanlative should be available lo lne engineer while performing the preventive
m nlenance procedures  Custome-s are responsible for regulzr mainienance and are
encouraged tc observe the service representalive

= Any pans nel ncluced in e Pasts Lists section of this documment are not part of the
recommended Preventive Mainlenance service nor are lhev included in the price of Lhis
service

= Ifa system requ res the use of exira cr special procedures and/o parts for the mainlenans:
service. then these must be ordered separately and charged as a reparr, which may (nzur
additonal cos's

= For cuslomers using HF apolicalions. the insirumient should be returned 1o ils standard
sample mlroduclion syslem

Revwun AQL lss ol 20 dam 452022

-~ Agilent

S e e 2022




: Agilent
At 5100, 5110 Prewssties Maistininot Creckist rOSnSLab

Fram irsight 1 Duiomg

Impartant Customer Web Links

To access Agllent Universlty, visit http //www agilem com/crosslab/universily/ to learn about
traning options, which include enline, classroom and onsite delivery A training specialist can
work tirectly with you to help delerrmine your best oplions

To access the Agllent Resource Center web page, visil hitps //www agilent com/en-
us/agilentresources The following information topics are available:

Sample Prep and Containmeant

Chernical Standards

Analysis

Service and Support

Application Workflows

s The Agitent Community is an excellent place 10 get answers, collaborate with others about
ons and Agllent products, and find In-depih dozuments and videos relevant to Agilent
25 Visit hitps.//community.agitent ¢

Videos aboul specific preparation requirements for your instrumest £21 5 found by
fuses/agitent

searching the Agilent YouTube channel af https //www: youlube e+

+ Need lo place a service call? Flexible Repar Options | Agilent

Reamon A 02 Issued 21 Jarsry 2022
Dozument Numbar GE11496075
 Agient Tachnoiogies Inc 2022

Ag|lenl
Agilenl §100 5110 Frevenlive Mainlenance Checkhsl rOSSLab

Hom Irsht 1o Quxpne

Instrument Maintenance

System Informatlon

KZ{ Check Lhis box if an instrument configuration repart s attached instead of completing the
table

Inmsyu-nNImeAndID' c'goioa /nwnmcooﬁ’
Instrument System Site and Location AL “‘"’“*"1 Broup CTreilend Co,LTD

List System Component Product Numbars LUst the Surial Mumbera of asch Componemt

1 &5oion MY 15010005

2 < gqmp AUISHROT b3

El © Rai- 3000 1804 - 00152

4

5

6

2

8

¢

ICP-CES Configusatton Table Clrele the type or wrtte In the type if other
N::ul;e(Typc === Seaggr.{ylonweti Ceni<al | Other

Sarey Chamaer Cycloric Single Pass | Gy vz Doutie Fays | Cther
Tasch Rudal| Cus Oirn

Torer Type Crm iy 1

| 24mm LEmm | 1 4mm 0 gmm | Olher

Drre

12 Issues 'VJnmm\Zu’l'

Page £ otk

= fghent Tochnoicaes I 2072

Agilent

Amlem
Agllent 5100, 5110 Preveniive Mainterrance Checkkst TOSSLab

From lnmsght 10 Ouerem

Service Engineer's Responsibilities

Contact the cuslomer and ensure that all necessary supplies are avallable before the
preventive malnlenance visit.

Only selecl those pages that relate to the sysiem or module heing serviced

Complete empty fields with Lhe relevanl information

Complete the relevant checkboxes in the checklist using efther a *X' or tick mark *v*

Check "Service not applicable” check boxes Lo indicale services/tasks nol delivered, as
appropriate

Complete the Preventive Mair:
individual syslem service in 1

enance services in the most logical order relevant to the
af the lasks isted

Complete the Service Revlew section together with the cuslomer

Complete the fields for page numbers at the foot of each selecled page

Add relevant page numbers (o selected pages and camplete the Lotal number of pages field in
the Service Completion seclion

Ask the customer Lo sign the Service Verificatlon sectlon including the customer's and your
slgnature.

Papp Lot

vmnaﬂecnmmms n 2022

Agilent
e 00 2 0 e e O] CrossLab

Fram lrsight 1a Qi

Preparation

¥ Discuss any specific issues with lhe customer before starting

@’ Review the mstrument togbock for recorded problems and comments,

" Save instrument conlrol sellings before starting the procedure

@ Performa general inspection of the system for cleanliness

A" Check for proper installation of parts, assemtlies, sensors etc

(2’ Check system for required i ion of and v 1 of Service Notes

& Checkfor required firmware/scftware updates and verify wilh customers if they would like
them inslelled

Z ForHF application systems, 1f standard sample introducuon syslem was not installed, ask the
cuslorner (o Install it~ e

L} Ask lhe customer Lo reimave any samples [rom the ICP-DES sample intraduction area aulo
sampler or around the ICP-OES

Revis on A0 tssued
Dacurment Numies

Jamiary 022

Agilent




Agilent
Agrent 5100, 5110 Preventive Mair teanice Checkist CrOSSLab

e egpeee D1y

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Z/ Run Instrument Perfarmance test
A" Record resulls in Instrument Perlarmance Test Resulls Table - Pre-PM

Clean and inspect ICP-OES system

A" Look for any obvious external damage or problems
=g Inspect waler cooling hoses. gas lines and povser cord for excessive wear or damage

[ Perform a general Internal inspechion of the system (or excessive dust aceumnulation, clean iIf
necessary

[2* Inspac! sample introduclion components and record any required maintenance in the Service
Engineer Commenls and noufy the customer as the required actions required

[ Record the insirument operating cond t ons in the ICP-OES Stalus Resulls Table
[ Replace the polychromatar purge filter

[ Replace thie radial pre-oplics window

[ Replace the axial pre-oplics window Tar SYDV and VDV instruments

(2 Check exhaust flaw [or the correcl pos  va extrachon al the exhaust duct o Insure they meel
muinimum specifications

[ Replace air nlet dust filler.
=g Replace high capacily al inlet dust filter element if installed
@ Remove and clean instrument waler inlet filler

Agilent Water Recirculator

O Service not applicable

¥ Drain cooling fluid and remove any parucles from the chiller reservelr
2" Remove, clean and rainstall water inlet metat mes filler f present
2 Refill with Agilenl Cool Clear cooling fluid

Z/ Clean he cooling system Arr filter and the condanser

Revaon

G2 lsud 21 Jonuars 2022
Tomber 001839308
£ Agiken: Trenalogres, ¢ 2022

Agilent

Agilent
Agllenl 5100, 51 10 Preventive Malitenance: Checklist CI’OSS La
T e O

ICP-OES adjustment

Check posilion of Zn peak, adjust il required
Z( Check Argon Ratio, adjust 10 spewiiied value If required
[&” Perform Deteclcr Calibration
@ Perform Instrument Calibrabion

Record Post-PM instrument performance

@’ Run Insirumieni Por
Record resuits in In: *erformance Tesl Resulls Table - Post PV
= For systems using ICP Expert version 7.3 and a00va, run the following Instrument tests

fur

¥ Subsystern Cormmuricalions Test
& ArFlow

& Water Flow

£ Gas Flovss

2 RF Generalor

" Camera Tesl

& Optics Test

& Nebulzer Test

Z(Recom the result in the Instrument Test Resulls Table

Revsan AOZ I3sues 2° Jsruary
Dacumenl RKunibet B3 4-4007
€ agien: Teennaghs e 2622

Agilent

Agilent
Agllent 5100, 5170 Prevenliva Mairienance Checkis CrOSS La b

SPS 3 Auto Sampler

Z/Servlce not applicable

O Power cycle he at and verdy ful initiali
O Inspecl X and Z axis belts for wear Replace is nacessary.
O Clean X and Z axis slide shafls
a

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

SPS 4 Auto sampler

O Service not applicable

2 Clean the spill Iray, rack location mat, end lrames and chassis with a damp sofL cloth and
diluled mild detergenl

[ Clean the auto sampler cover panels, If caver kit is Installed, with demestic vandow cleaner

[ Check the X-axis and Z-axis drive beks for cracks, splits, damaged Leeih, excessive
fraying, color changes or degradauon frem lurmes

[2” Check the X-axis, Thela-axis and Z-axis FFC cables for cracks, incorrect posilioning, damaged
edges or damaged canneclors

-4 Pump Tubing Replacement Replace peristatic purp tubing. Replace ail lubing Lhat gaes
from the nse station 1o he pump and from the purnp to the waste/rinse baitles

VTESI ust : Uray and move Lhe sample probe to thz sample via! 1, wash vial and
finse po o that the probe 15 centered i the vial If not use calibration wizard and

calibrate the position

AVS 4, 6, 7 Advanced Valve System

EZ/Service not applicable

O Replace valve rotor seal

T Check fittings for signs of leaks

O Check ubing including autosampler fubing for kinks or excessive wear
O Check hign llow pump for signs of leaks

Revaisr AQLiseuca 25 Januasy 2022
Decument Number 80°4-00275
% Aguenl [chinol s, I 2022

- Agilent

Agilent
Azllent 5100, $110 Prevente Munierariae Checklist CrOSS La

Oucome

Restore Instrument

[ For HF applications, ask the customer 1o reinstall their sample ntreduction syslem
X Leave system in an idle state on and purging

" Guidance If the P service 1s performed prior 1o a qualification service Lhen use the
qualification procedure as a guide for f nal inslrurnent set up and checkout

Service Review

D/Alxach available repaits/prinlouts of all tests 10 this documentation

IZ/Record Ine Preventive Ma nlenance service achi/ity In the customer's records/logbook
B Record tne PM event n the Smart Alens logbook, If applicable

Z/ Updale/reset insleument maintenance counters as epproprate

17 Affix the PN slicker 1o Lhe syslem or msirument lagbook based on Ine customer's request
2~ Compleie the Service Englneer Comments section If there are additional comments

£ Reviev: this service, pars replaceg, and test resufts obtained with the customer

/Q \F tne instrumen: firrs see was updated, record the datails of the change in the Service
Engineer's Comients bax - Syslemns in @ comphant environment may need addilianal
documentation

L/ Complete the Signalure Page with both Service Engineer and Customer signalures.

ISt 21 Janiary 2077
y 21490078 Page W netY

Agilent




Agilent
Agllent 5103, 5110 Preventive Malntenance Greckllst CrOSS Lab

From bsght o Do

Test Results

Instrument Performance Test Results Table

Note These measuremenls do not form part of any specification and are for reference only.
Pro PM Senatttelty Check Post PM Sensftivity Clioek |

Radiel Axial* Radal Axial
20213 457 nm SRBR 1511 2 :nm 1300 | 2az) ¢
Mn 257 610 am SRE { 1350 1 17552 b ?349. % 19954 3 |
1396752 nm SBR iz %0 54 (L) |
« 74491 rm SER 5y | oD [ --5_—- _1:-1-__.

* Al result is not applicable for GBO16AA, GBO12AA Radiat View instruments

Instrument Test Results Table

Note The Instrument Test resulls are for systems using ICP Expert version 7.3 and above only,

InstumentTeat in Resul 1

Subsystem Communications Test o o PAss i
Frmor o Y

wate Fliw (53

Sus Fave PasL |

PF Geras N [ o !
| sarrerate pest |
| cpreatest bess i J
} Nrtudoe: PASy J

Reviens & 02, Issued 21 January 2022
Dacume- Number 630149607

s Page Bofle
& Agient Techiwlegnes Inc 2022

Agilent
Aglent $100. 5110 Preventive Maintenarice Checklist C r0ss Lab

Froan Lrsghi fa Butzorm

Consumed PM Parts

i Product or Model#® Quantity
| Part Dewortotion Part Number whar used congumed
; s GBOI0A G3ITIA, 1
1921 Pre-Cpts Window G6010-69014 S50 {16/GRDIEA.
Radua! Pre-Cpiic Windaw GEDIC-68015 Al 1
., v Cenfan: ] i Waler
Agient Loel Clear Ceolan: Flue 57990047 e \
Py Gas Filier G8010 6M13¢ l
Arr e fiter 58000-58002 A
Hgh Copachy Ar Filie GBO1CG-60189 ptional =
Rolor seal tar 6 7 fort valee for AVS6!7 GBAOZ 60002 C84948/58435 -
Fotor seai tor 4 pert valve for AVS* G193 5002 631934 ~
:zmse R L S X
0c 9 connector 2 5mm 1 5m ID 68410-82124 SPS4
PVC waste (wbinaBmmod kSmmd Zm  G3410-80127 SPS 4 i
Additional Parts rmary be required from engtreers stock:
s e tels 5410047500 SPS3 -
Z o 5 drwe balt 5210647400 SPS3 -

Panistaftic punp tuzing PYC SohaFlex. 3
ordged

SPS e -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

B/Seclion Not Applicable

Product or Model¢ Quaniity
Part Description Part Number where used consumed

- Agilent

& Agilent Teshroieg s ne 2022

Agilent
Aglient 5700, 5170 Prevert Mustonancs Cnack a1 CrOSSLab

Froat baught b Ditcars

ICP-OES Status Resulis Table

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

1 39 VACT e 2

o 1y &

(nstrumer Temperanre

AT A Mowe [sensor speed)

Plagma Dxhiest Tempoature

Wialer low Cacillator

Water Bl Lieseesce

Veates Inlet Temperature

Polycliramazar Tempe sturk
CCE Tempe-ature

Thermal Sade e

Argen Supply Pressire

| Purge Gzs Sunply Pres:

Option Gas Supply Pressuras1

Fetubzer Figw o measureed |

Nebulizer Back Pre: sure g ea syt

Playma Gay Flow ho measw‘mwm

Auntcy Gas Flow. L Nomessuement

RF Powier Yo measwemen: 1oan W
RF Supply Current e t [Ty— S o
RF Supply Yohage I Nam rmen -: Wt

*1 il optlon Installed

Aesnsion. AG2. Issued 21 Jan.ary 2022
Document Number GBO1292075 Sage Lor it
@ A U Technols,, e e 2022

Agilent
Aginl 5100 5110 Preventive Mamenance Checklist CrOSSLab

Froon ¥ e by Ok

Signature Page

Service Engineer Comments (optional)

If there are any speaific paints you wish ta note as part of performing the trstallation or olher
items ol interest for the customer, please write in this box

Service Verification

Sei

c¢ Reguih Numter Dale Servie Gon'( 2 ad
800602534 feb s 202+
Servze Eagnear Mare o Marne

Customer S wture

Tota) num2er of p2ges In thus gocument.
W

Revaoa) AOZ Issued 21 Javis
Document N imber G 4600
2 Asllent Tecrncle | 5 Ing 2037

Agilent




Metrological Center
S SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5792-4 Fax : +66 2 586 5109

Websile : www.scieco.co.th E-Mail : calibrate@scg co.lh

o]

AT BALING NATERALE

©

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109

M e s

Certificate No. T231676 Page 1 of 6

Certificate of Calibration

Equipment : HEATING BLOCK

Manufacturer : Environmental Express

Model : SC196 reviewpy 1MW €
Serial No. : 6974CECW3285 sessovevay Sl .
Customer Code . BKK_EL0054 NEXT CAL DATE ”/"5’9‘5
ID No. 1 T5306A3

Customer : ALS Laboratery Group (Theiland) Co.,Ltd.

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Customer Location

Acid Digestion Lab

Date of Receipt : 13 September 2023

Calibrated By 3 Sane§ Musikawan ( Site Calibration Manager )
Approved By 3 / Sujjar Naknakred (Site Calibration Manager )
Date of Issue : _26 SEP 2003

The inties are for a confid probability of approximately 85%.

This Certificate is issued In with the ions of pranted by tha Thai Laboratory Acereditation
Scheme which has assessed the measuremenl capability of the laboratory and Its traceabillty lo recognized natlonal
slandards and 1o the units of realized al the national standard |aboratory. This certificate may

not be raproduced other than in full except with the prior writien approval of the Metrological Center.

FM-L12 109:30-05-57

Metrological Center

G SCI ECO Services Company Limited

SC 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924 Fax : +66 2 586 5109

Website : www.scieco.co.th E-Mail : calibrate@scg.ca.th

®

CLVNT BB MATLE AL

Certificate No.  T231676 Page 3 of 6

Calibration Report

FRONT CONTROL

Vd

Approved By.

TA-1.13 108'30.05.57

Website : www.scieco.co.lh E-Mail : calibrate@scg.co.th
Certificate No, T231676 Page Zof 6
Calibration Report
Equipment : HEATING BLOCK
Datc of Calibration : 22 Scptember 2023

o,

Temperature : 21.8-23.1 "C
Line Voltage : 221.6-226.3 V
55-65 %RH

Environment

Relative Humi

Condition of this results of calibration :
. This equipmenl was calibrated by insert 20 standard (hermocouples type T into its chumber , the other one

standard thermocouples type T use for ambient temp . The celibrotion was done in
to WI-T20.
All dat show below were final values and the initial dats rom customer request . The temperature scale used
was based on ITS - 90,
. Reference Sundurd Instrument :

)

Instrument Model Instrument No, Centificate No. Due Date
TC TYPET TN2])-TN3Q T230014 17 January 2024
TC TYPET TN31-TNJ0 T230004 17 January 2024
DATA LOGGER ~ 34970A TI51 T230014 17 Januory 2024

bl

This centificate is tuceable (0 :
National Institule of Metrology { Thatand ) through Metrological Cenler { NSC-TISI-TIS 17025 CALIBRATION 0244.)
Conditivn of calibrited jtern : good
Equipment Deseription @
Time Conslant 2 Howr __ 20 Minwe At__95_“C
Fresh Air Domper [_]Open [ [Min  [] Medium [] Max
D Close
[X]Not Availnble

&

5. Adjustment :

() without adjustment ( X ) efter udjustment

Approved Hy_“;
FM-L13 10§ 30-05-57
Metrological Center
@‘ ‘ SCG SCI ECO Services Company Limited
e e 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 57924  Fax : +66 2 586 5108
Websile : www.scieco.co.th E-Malil : calibrate@scg.co.th

Certifiente No T231676 Page 4 of 6

Calibration Report

Measurement Results

Caltbration Point Averuge Standard Reading at cach position (C)
R1 Holcl-Holeh|  TN2I N2 TN23 TN24 TN25 TN26
CAL POINT Max 95.01 9441 95.20 9541 94 51 95.17
95 Min 94.57 91.95 94.75 94.92 94.00 9472
Avcrage 94.79 94,18 94.98 95,17 94 26 94,95
[ R2 MolcT-llnlel2| TN27 TN28 TN29 TN30 TNI1 TN32
Mas 9536 9545 9519 95.16 9535 9497
Min 94.94 9495 94,72 9471 94.90 %4 57
Averoge 95.15 95.19 94.96 94.94 9513 9477
R3 Hole13-Holel§| TN33 TN34 TN3S TN36 TN3T TN38
Max 95.37 95.50 9522 95.21 9513 9531
Min 9499 95.09 9478 94 K2 94 &R 94.96
Avemge 9518 9530 95,00 95.02 95.11 9513
R4 Holel9-Hole2d| TN39 TN40 TN21 TN22 TN23 TN24
Max 95.59 9442 94.52 94.24 94.63 24,67
Min 95.21 9406 94,13 9188 94 28 9427
Avetage 95.40 94,24 9433 94.06 94,45 9447
RS 1lole25-Hole3U| TN25 TN26 TN27 TN28 TN2Y TN30
Max 95.19 9538 9293 95.70 95.14 9503
M. 94 83 9503 9256 94.95 9479 94,70
Average 95.01 Y5.20 9275 95.12 9296 ™87
| R6 Hole3l-lole36| TN31 TN32 TN33 TNM TN35 TN36
Max. 9463 94,90 NM.77 9431 94,24 93.87
Min 94.24 94.55 9444 91.98 93.92 03.56
Average 94.43 9172 94,60 94.14 9404 Y371
| R7 Hole37-Holed2| TN37 ‘TN38 TN3Y TN4D TN21 TN22
Man M0 94 44 94.04 9381 94 89 9535
Man 93.95 94,05 Y3.67 9148 94,39 94.90
Averuge 94.13 9424 9386 93.65 94.64 95.12
| RS Holed3-Holed|  TN23 TN24 TN25 TN26 TN27 TN28
Max 9595 95.63 9518 9529 9545 9487
Min 95.57 9512 94 B2 94 84 94,99 94,48
Avenage 95.78 Y519 9505 4507 95.12 9468

Approved By. §£

FM-L 13 I0H730-05-57



Metrological Center Metrological Center
S C G SCI ECO Services Company Limited SCI ECO Services Company Limited
e s 33/2 Moo 3, T.Banpa, A Kaengkhai, Saraburi 18110 33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110

‘ MR S M T

©

Telephone : +66 2 586 57924  Fax : +66 2 586 5109 Telephone : +662586 57924  Fax : +66 2 586 5109
Websile : www.scieco.co.th E-Mail : calibrate@scg.co.th Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No T231676 Page 5 of 6 Certificate No. T231676 Page 6 of 6
Calibration Report Calibration Report
Measurement Results
Calibration Yoint Average Standard Reading at cach position ('C )
R1 [olel-Holet| TN21 ‘TN22 TN23 TN24 TN25 ‘TN26 Measurement Resulis:
CAL POINT Max 10523 104 32 10543 105.25 10444 10527
105 Min 10494 103.95 105.15 105.04 104.11 104 96
Average 105,09 1064.13 105,29 103.15 10428 105.12
[ R2 HoleT-Holel2|  TN27 TNZ8 IN2Y TN30 TN31 TN32
ryam oS30 T 51 Y0523 IO TD5ilG HEATING DLOCK Temperature Distributlon
Min 105,11 101,92 104.96 105.00 104,92 10497
Average 105.20 105,02 105.07 105,01 \s.02 105 06 L Rondlon £CY
R3 Holel3-Holelf]  TN33 TN34 TN35 TN36 TN37 TN3R et e) i e Uneriaty (53
Mas 105,37 105.63 105.02 104.50 104,69 105.19 =l i
Min 105.17 105.37 104.75 104,59 104.50 10500 100.0 1003, 1005 1oos 0.26 o8l
Average 105.27 105.50 104.88 104,60 104 60 10509
| R4 Hole19-Holc24|  TN39 TN40 TN21 TN22 ‘TN23 TN24 s 1030, 0% 10 e ol
Max 105,31 104,43 10641 104.71 10563 105 B2
Min 105.08 10421 106,15 10441 10557 105,56
Axerage 105.19 104,33 10528 104,56 105,50 105 69
[ RS Nole25-Holcd)| TN25 | TN26 | TN27 | TNzs | TN29 | TN9O TS et ancenainwheluds * iformity
Max 104.95 10626 103,34 105,78 105 59 105,87 The calibration sesuli apply only the above calibraled jlem
Min 104.67 105.96 103.08 105.56 105,36 105.68
= - The result af test was found accorale as shown on dale and place af tesl anly
Average el W0e.11 103.21 105,67 105,45 10577
[ TR RTETET BT ) ST I T G The reported expanded uncertuinty is based on 4 sndard uncertainty muluplied by u eoverage fctor & which for a L-distribution, providing
Mas, 104,75 104 K6 104,80 105,20 164 50 10439 a level of confidence of approximarely 95 %
M 104,54 104,63 11,59 105.00 104 32 104,18
Aversge 104,65 114,75 104,69 105,10 10441 10424
| R7 1lole37-Holed2|  TN37 TNIB TNI9 TNAD TN21 TN22
Mex 104,30 10490 104.85 104.65 104.%% 10485
Min 104,09 104 72 104,66 104.45 10463 10452
Averope 104,19 104.81 10475 104.57 10476 104 68
[ R$ Holed3-HoledR|  TN23 TN24 TN25 TN26 TN27 TNZE Approved B
Max 10571 105,85 105.39 105,61 10542 J05.19
Mun 105.35 105 6] 105,14 10527 105.18 104.94
Average 105.58 10573 105.27 105.44 105 3¢ 10507
Approved By. £
FALLL3 108<30-05-57 FM-LI3 10N 30-05-37

Metrology

@ ‘ SCG SCI ECO Services Company Limited @ \ S C G Metrology

33/2 Moo 3, T.Banps, A.Kaengkhoi, Saraburi 18110, Thailand, SCI ECO Services Company Limited

NSC-TISHTIS 47025 NSC-TISITIS 17025

i 3 : +66 3627 3100
SIS Fespes D S — 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thalland. [CALERATION[024¢
Bangkok Tel : +668 9205 6851, +669 8247 2360
Website : www.scieco.co.th E-Mail : calibrale@scg.com ——
Certificate No. T232160 B
Certificate No. T232160 Page 104 Calibration Report
Cel'tlﬁcate Of Calibration Equipment : Chamber ( Cooling Room)
i Date of Calibration : 6 December 2023
Equipment ¢ Chamber ( Cooling Room ) Environment : Temperature : 23.4-24.9 °c
Line Voltage :  2214-230.2 V
: KOLDTECH
RN { Relative Humidity : 55-65 %RH
E REVIEW BY
Model f KM320 Condition of this results of calibration :
isequi) i i into its chamber , (he othier one
PROVED BY 1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its ¢! ) )
Serial No. : TBN-1012061/05 o eromarie oo T i aakii N S ration was doue 1 sscord
NEXT CAL. to WI-T20 ( besed on ASTM E145-94 ( Reapproved 2001} and AS2853-1986 ).
Customer Code : BKK_EN0167 All dats show below were final values and the initial data from cusiomer request . The temperature seale used
was based on ITS - 90 .
ID No. : T2463A3 2. Reference Standard Instrument :
Instrument Model i Instrument No. Certificate No. Due Date
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. Tc TYPET TNI161-TNI70 T230773 10 April 2024
TC TYPET TN171-TN180 T230773 10 April 2024
104 Phatthanakan 40, Phatthanskan Rd., Khwaeng Phatthanakan, DATALOGGER  34970A Ti49 T2307713 10 April 2024

3. This centificate is traceable to :
National Tnstitute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

Khet Suan Luang, Bangkok 10250
4, Condition of calibrated item : good

i : Equipment Description :
Customer Location : Laboratory Time Constant 1 Hour 30 MinuteAt _ 3 D“C
i Min Medi M
Date of Recelpt ;29 November 2023 Fresh Air Demper [JOpen  [JMin  [] Medium .
[]Close

g - [X]Not Available

Calibrated By : Atiphong Rongrat ( Technician } 5. Adjustment :
A ( X ) without adjustment () afler adjustment

Approved By 3 Boonchai Suriyawong (Site Calibration Manager)

09 JAN 204 “
Date of Issue e
The ies are for a confid probabllity of approximately 85%. M
This Certificale Is issued in with the conditions of jon granted by the Thal Laboratory Accreditation ApprovedBy, ! ™ @0
Scheme which has assessed the measurement capabllity of the laboralory and Hs to ized natlonal rd

and to the units of measurement realized at the cormesponding natienal standard laboratory. This certificate may not be
reproduced other than in full except with the prior writien approval of the Metrology.

FM-L14 119/18-08-66 FM-L15 118/18-08-66



@ISCG Metrology

SCI ECO Services Company Limited

NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thafland. CALERATIO
Certificate No. T232160 Page 3 of 4
Calibration Report
15F
!
104 ] i
] T 1 A
r
9A 12F
144
!
' i
i
-
sA
C=Centre, F=CentrcofFace, A=Comer, E=CentreofEdge
1C = TNI6l 12F = TNI72
2A = TNI62 13A = TNI73
3A = TNI&3 14A = TN174
4F = TN164 I5F = TN175|
5A = TNI65 16E = TNI176|
6A = TNI166
7F = TNI167
8F = TNI68
9A = TNI&9
10A = TNI170
1lF = TNI7I
Approved By, M
FM-LIS 118/18-08-66

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 N
TELO-2717-3000-20 FAX 0-2715-8484 CALBRATIN vous

24CHe21
1al2

Certificate of Calibration

@ISCG Metrology

SCI ECO Services Company Limited
NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thefland. CAUBRATION 0244

Certiflcate No. T232160 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (°C )

Calibration Point |TN161| Th162| TN163 | TN164 | TNI65 | TN166| TN167| TN16B | TN169| TNITa| TN171 | TNIT2

30 283 | 334 | 295 346 345 | 376 | 325 | 346 | 339 | 350 | 358 342

TNITI| TN174| TN175 | TNIT6

333 | 339 | 315 343

Chamber ( Coollng Room } Temperatare Distribution
. Reading (C) ) . o P e
Seiting ('C ) Min, Max | Aversge Average (C) | Stabllity (= C) | Uniformity ( C ) |Uncertainty (+ C -
0 28,41 s 336 Lo 2,00 190 209

Equipment : pH Meler

Manufacturer ; Metller Toledo A Pl +'”10\\ga T
Model : Seven2Go 52

Serial No. : C023488819 \Sff S

ID No. : RYG_FS0477 |APPROVEDBY ..

Condition As-Received: Used ltem

Received Date : 29 May 2024 NEXT CAL DATE..... 30/05/25
Calibration Date : 30 May 2024

Referenca : 2405-0993DSC-1

Submltted by : ALS Laboralory Group (Thailand) Co,,Ltd.

{Rayong Branch)
616/10 Moo 5, T.Maenam Khu,
APluakdaeng, Rayong 21140, Thailand

Ambient Temperature : (25 + 25) °C
Relative Humldity : (50 + 15} %
Callbratlon Pracedure : In - house methed

- CP-CHS5 by direct measurement with DC vollage
standard and direct measurement with
cerfified referance material (CRM)

Calibrated by : Warakom Lemgagtrakul

Approved by : gﬂ‘ﬂ“’:

Approved Signatory

{ ) Unnopphol Harachai
{ }Ponpan Paipim
{V/) Sailhip Meangmai

Issue Date : 31 May 2024

The Uncariainties are for a probablity of app 95%

This certiicate may not be thaa in . excep? prioe written
Appraval of the head of Corporate Servicss 3 : Equipment Cakibration and Testing Senices

The callbration result apply only the above calibrated Hem.

The result of test was found accurate as shown on date and place of test only.

The reported expanded uncertalnty Is based on a standard uncertainty multiplied by a coverage factor k which for 8 (-dlstribation,
providing a level of confidence of approximately 95 % .

t
Approved By, L

FM-L15118/18-08-66

CerLNo.: 24CH621
Page.: 20f2

Condition of this calibration result
1. Reference Standard Instrument
Instrument SerialNo.  |DNo.  Cert.No. Due Date

1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024

This cerlification is traceable (o the Inlemnational System of Unit mainlained through:-
- Technology Promotion Association (Thailand-Japan)
2. Certifed Reference Materials : The measuremant results are lraceable to S| through CPA chem Ltd.,
ANSI-ASQ Natlonal Accreditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
PH 6.986 CPA chem 970852 25 Apr 2025
pH 9.997 GPA chem 970853 25 Apr 2025

3. This certificate is valid only to the ilem calibrated on dale and place of calibration.
Calibratlon Resulis

Function : mV Measurement

curve by D Process at pH {4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
(smV) K
pH mV mV pH
pH Meter 4,000 177.48 177 4.000 0.577 2,00
S/N.: C023488819 7.000 0.00 0 7.000 0.577 2.00
10.000 -177.48 177 10.000 0.577 2,00
Function : pH Measuremant
F three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncerlainty of | Coverage
Callbration Buffer Solution Readling Reading |pH Measurement factor
{mV) (2} k
pH Electrode 4,008 4.0 165 0.008 200
S/MN.: 3190903 6.986 6.99 -9 0.010 2,00
9.997 10.00 -184 0.009 2.00

The reporied unceriainty of measurement was based an a slandard uncertainty multiplied by a coverage
faclor k, providing a level of conlidence of approximately 95 %.
-o00-



TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)  [lac-MRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2 ¥
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL0-2717-3000-29 FAX.0-2719-9484 :mmﬂ
»gn = - Cert. No.: 24LM81
Certificate of Calibration Pages 1 ol 2

Equipment : pH Meter with Sensor

Manufacturer : Mettler Toledo

Model : Seven2Go $2

Serial No, : €023488819

ID No. : RYG_FS0477

Submitted by : ALS Laboratory Graup (Thailand) Co,,Ltd.

(Rayong Branch)
616/10 Moo 5, T.Maenam Khu, A Pluakdaeng,
Rayong 21140, Thailand

Location : TPA Chemistry Calibration Laboralory
Recelved Order : 30 May 2024
Calibrated Data : 30 May 2024
Amblent Temperature : (26+10)°C
Relative Humidlity : (5030)%
AC Lne Voltage : (220z222)v
Callbrated by : Preecha Hiahib

b
Approved by : ‘K‘“‘ L‘

Approved Signatory

() Ponpan Paipim
() Suwit Imjai
{+/ ) Kunchit Promprat

Issue Data ; 7 June 2024

The Uncertalntles ara for a probabllity of appi 5%

This certiicate may not b reproduced other than In full, except wilh the prior wnttan
Approval of lha hoad of Corporale Services 3 : Equipment Calibration and Testing Services.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATFE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI I8, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2719-948d

Cart.No.: 23TW163
Page.: 10of 2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Ys| i

Model : 5000115V REVIEWBY ...
Serial No : 15E102796 APPROVED BY

IDNo, : RYG_EN0032 b

Received Dale : 2tduyzozs < CAL DATE
Test Date : 24 July 2023

Relerence : 2307-0713DSC-1

Submitted by : ALS Laboralory Group (Thailand) Co.,Ltd

Rayong Branch
616/10 Moo 5, T.Maenam Khu, A Piuakdaeng,
Rayong 21140, Thailand

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

by Comparison Technigue with Azide Modificalion Method

Tested by : Walalak Sirilhean

Sobhio

Approved Signatory

Approved by :

( alee Butkruea
(v/) Saithip Meangmai
() Warakom Lerngaglrakul

Issue Dale : 26 July 2023

5 0320211

Equipment : pH Meler wilh Sensor Cart No.: 24LM81
Condition As-Received :  Used Item Page.: 2 0f 2
Reference : 2405-0993DSC-2
Procedure Used :-

Calibration were conducled using in-house calibrati CP-OTO1 ing lo ison with
Industrial Platinum i T ( IPRT ) into Te Bath,

The temperature scale used was based on ITS-90,

Condition of this result of calibration

1. Reference slandard instrument:-

Instrument Serial Na. Cert. No. Traceabla Due Date
1) Digital Thermometer A52847 2311222 TPA 10 Oct 2024
2, This certificale is valid only to the item calibraled on date and place of calibration.

3. This ificalion is b ble (o the i System of Unit.

Remark : TPA : Technology Promolion Associalion ( Thailand - Japan )
Result of Calibration :- (™) Without Adjustment

Function : Temperature measurement.
This instrumnent was connecled with lemperature sensor, S/N.: 3293238
i Standard uuc* Coverage

Paint Depth Tomperature Emor Uncertainty. Factar
(°ch {mm ) {C) (°c) {(£°C) k
25.0 100 25,006 0,006 0.16 2.00
30.0 100 30.001 0.089 0.16 2.00
40.0 100 40,005 0.095 0.16 2.00
50.0 100 50.007 0.093 0.16 .00

UUC* : Unit Under Calibration

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

~olo-
Cerl.No.: 23TW168
Page.: 2 0f 2
Condition of this result of calibration
1. Relarence Standard Instruments :
This ificalion is io the I Systern of Unil thraugh the reference slandards
lab y of Industrial Calibralion Cenler, T Promolion ialion (Thailand-Japan).
Instruments Serial No, ID No, Certificale Na. Due Date
1) Burelle - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCOC4 22MM50 20 Sep 2023
2. Standard Material :- :
Material Manufacturer Lot.No. Assay
Sodium Thiosulfale pentahydrale Merck AM1763316 100.2%
Resull : Dissolved Oxygen Meter Adjustment With Alr 100 %
Dissolved Oxygen Probe No : 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Medification Method) Reading
(mgil) (mgiL) (mg/L)
818 817 0.0055

This report was cerlified only for lhe insirmant we lested I is allowable to use for sludy
the syslem efficiency,The environmenla impact control and present Lo organization it may concarned
Intend lo use for advertising and referral purpose is prohibited. This reporl may not be reproduced
olher in full,withoul writlen approval of the labaratory

-olo-

B

a 1172155



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORAT RV FQUIFMUNT CALINRATION AND TESTING SERVICES
AHATATIAN EANEUANT SUANTUANG KAMIROR
TLL G N M Xy

wBET AT
PRI EasmANTon et

Cerl. No.: 23LM125

Page: 10f2
Certificate of Calibration
Equipment : D0 Meler with Sensor
Manufacturer ; Ysl
Model - 5000-115V
Serial No. : 15E102796 .
ID No. ¢ RYG_EN0O032
Submitted by : ALS Labaralory Group {Thailand) Co,,Lid.

Rayong Branch
616/10 Moo 5 T. Maenam Khu, A. Pluakdaeng
Rayong 21140 Thaitand

Location : TPA On Site Calibration Laboratory
Received Order : 25 July 2023

Callbrated Date : 27 July 2023

Amblent Temperature : {261£10)°C

Relative HurnldIty : (50:30)%

AC Line Voltage : (2202 22)V

Calibrated by : Preecha Hiahib

Approved by : ¢

Approved Signatory
( )} Porlhippa Tameyaku!
( ) Malee Bulkruea
L7} Suvil Imjai

Issue Date : 31 July 2023

The Uncertaintics are for & confidence probability of approximately 95%

This core ele may £t be repmdused il exiept o o e por s nien

A b il she e ot Corporate e el e S

A 0053616

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BRANGKOK 10250
TEL.0-2717-3000-29 FAX 0-2719-9484

Certificate of Calibration  cert.No: 2ammices

Page: 10of3
Equipment : Low Temp. Incubator i Y
REVIEWBY. .. 7 fﬁ{r
Manufacturer : Memmerl
Hodsi]; IPP750 APPROVED BY. [ f
Serial No. : Vv818.0084
: - 01/05/26
ID No. : RYG_EN0154 NEXT CAL DATE rebutferhytnn
Submilted by : ALS Laboratory Group {Thailand) Co.,Ltd. Rayong Branch
616710 Moo 5, T.Maenam Khu,
A.Pluakdaeng,
Rayong 21140, Thailand
Location : BOD Room

Recaived Order :
Callbration Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :
() Ponpan Paipim

() Suwit Imjai
(/) Kunchit Promprat

Issue Data :

The Uncertalnties are for a

01 November 2024
01 November 2024
(26+10)°C
(50£30)%
(220:22)V

Krisda Malee

Uv\c)w\

Approved Signatory

07 November 2024

p y of app 95%

This certrficate may not ba reproduced other Ihan in full. except with the prior writtsn
Approval of the haad of Corpaate Services 3 : Equipment Calibration Bnd Testing Sarvices.

Equlpmenl : DO Meter with Sensor Cerl. No.: 23LM125
Gondliion As-Received :  Used liem Pape.: 2ol 2
Reference : 2307-07130SC-2
Procedure Used :-

Calibration were conducled using in-house calibrati CP-OTO1 ing lo i with
Industrial Plalinum i T { IPRT }into T Balh.

The lemperature scale used was based on ITS-90.
Conditlon of this result of calibration
1. Reference standard Instrument:-

Instrument Serlal No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Qdl 2023
2. This certificate is valid only to Lhe ilem calibrated on date and place of calibration.

3, This ceriification is traceable lo Lhe Intemational Syslem of Unil,
Remark : TPA : Technology Promolion Association { Thailand - Japan )
Result of Calibration == { ") Wilhoul Adjustmenl

Function : Temperalure measurement,
This i was with sensor, S/N.: 1228475367
Calibration| Immersion Standard UU(_:' Error Dncertls Coverage
Paoint Depth Temperature Reading — Uncertalnty. Factor
(°Cc) { mm } (<C) () (c) {£C) k
20,00 100 20.011 19.91 -0.101 ¢ 0.15 200

UUC" : Unit Under Calibration

The reported uncertainly of measurement was based on a standard unceriainly mulliplied by a
coverage factor K, providing a level of confidence of approximalely 85 %.

-00o-
a 1159515
Equipment : Low Temp. Incubalor Ceort. No.: 24TM1663
Condition As-Received :  Used llem Page: 20f 3
Reference ; 2411-00020C-1
Procedure Used :-
Calibralion were using CP-OT02 based on TLAS G-20 according (o direct

measurement method with Dala isition which with i T Detector ( RTD ).
The temperature scale used was based on ITS-30.
Condition of this result of calibration
1. Reference standard instrument:-
Instrument Serial No. Cert. No. Traceabls Dus Date
1) Dala Acquisition MY44073381 24LM73 TPA 18 May 2025
2. This certificate is valid only to lhe item calibrated on date and place of calibration.
3. This cerlification is lraceable to the Inlemational Syslem of Unit
Remark : TPA : Technology Promotion Associalion ( Thailand - Japan }

Result of Calibration :- () Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Close during
A ati Beginning Finlshed
Temp. [ °C ) 24 25
1/ [REL Aumid. (%} 55 53
z - |AC Supply ( Volt ) 220 221
Positlon : Ratzoud;
= ID No.:
1 1RTD-2/1
2 1RTD-2/2
a 22-01RTD-03
4 1RTD-2/4
5 1RTD-2/5
6 1RTD-2/6
7 23-01RTD-07
Probe Installation Detalls : Dimenslon of Chamber : L. IRTD-2/8
an TR e 0.60 = 9 {ref.) 23-01RTD-09
b= 10 on = 1.0 m
c= 10 em H= 12 m

Capaclty = .72 m



Equipment : Low Temp. Incubalor
Condition As-Received : Used llem
Referance : 2411-00020C1
Rasult of Calibration :- (") Without Adjusiment
Function of UUC Temperature Source
Fresh air setting : Close
uuc* uvuc* Ti T Overall
Point | Setting | Reading stabillty iformi Factor
(C) J(cy](Ch {x°C) (°c) (°C) k
20.0 20.0 20.0 0.026 0.26 0.53 2
[ Meoasured {"C)
Point Position
ey [ 1T I I [ s | [ & Jsweny] (sc)
20.0 | 20,071 | 19. 915 | 20. 273 ] 20. 179 19.977 | 19.782 | moss | 20.026 | 20.033 0.30

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

Temperature stability : One-half of the grealest il 1f of at any one sensor.
Temperature uniformity : The it of al any sensors and the measured
lemperalure at the reference localion which are observed at the same time or at as close an abservation time as
possible to ine the pattern or ity within the chamber under steady-stale conditions.
Overall Variation : The Diffe of the g and mini observation.

uuc* = Unit Under Calibration

Nole : The reported uncertainty of measurement was included stability and excluded uniformity .
The reported uncertainty of measurement was based on a standard i iplied by a

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

-00c-
Equlpment : Burette CertNo.: 24CG3711
Recaivad Data : 19 September 2024 Page.: 2 0o 2
Condition As-Received : Used llem
Callbration Date : 24 Seplember 2024
Reference : 2408-0756DSC-3
Condition of this result of calibration
1. Reference Standard Instruments :
Instruments Model SerialNo.  ID.No. Certificato No. Traceability = Due date
1) Balance XP205 B134206712 140RC007  24MM316 TPA 15 July 2025
2) Dala Logger HL-20D 20683159 140EC012 23H2174 TPA 10 Oct 2024
3) Thermomeler - 1594592  140EC010 241175 TPA 20 Feb 2025

This certificalion is traceable 1o S| Unit
The ceriificate is valid only lo the ilem calibrated on date and place of calibration.
True value is converled to true volume at the standard (emperalure of 20 °C

@ n

Calibration_result:

Nominal capacity Reading Uncartainty k
(mL) (mL) (£mL) Factor
10 10.0259 0.0082 2,00
20 20,0214 0.0085 2,00
30 30,0006 0.0089 2,00
40 40.0003 0.0084 2,00
50 48,9988 0.011 2,00

Remark mL =

The reported unceriainty of measuremenl was based on a slandard i iplied by a g
faclor k , providing a level of confidence of approximately 95 %.

-o0a-

TECHNOLO&Y PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-29 FAX 0-2719-9484 CALBRATION B4

Certificate of Calibration

WSCTISLTER PN

Equipment : Buretle .
REVIEW BY . 72«”/;“[
Capacity : 50 mL
Serial No. : - APPROVED BY. ;
ID. No. : RYG_EN0216
NEXT CAL DATE.. 24/09/2.5. .
Manufacturer : Witeg
Made In : Germany
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

Rayong Branch
616/10 Moo 5, T.Maenam Khu, A.Pluakdaeng
Rayong 21140, Thailand

Ambient Temperature : (20 £ 25) °C
Relative Humidity : {50 = 10) %
Barometric Pressure : 756 mmHg
Callbration Procadure : ASTM E 542 - 01
Calibrated by : Sa-ngeunkam Wongsa

Approved by : 2 i

Approved Signatory
(V) Srisuda  Khamtha
( ) Ponpan Paipim
() Unnopphol Harachai

Issue Data : 24 Seplember 2024

The Uncertalnties are for a confldence probability of approximetely 95%

This cetiicate may nol be reprodeced other tan in full, mmmm-m
Apprival of the head of vices 3

smomeme. @A SRIOUS

R M Frres
l:l ;

%@@ [© of calibrat

Modsl Number:  MSE2248-100-DU Cerlificate No. :
Description © Analytical Balance Issued Date :  Friday, February 23, 2024
Serial Number: 0026207038 ReferenceMNo.: 229186 -
1D No. RYG_ENODOZ
Sartorius Page No. : 10f2
Customer Name : ALS Laboratory Grouj nd) Co.,Ltd. Branch]
B Moo 5 T.Meenam Khu, A.Piuak Daeng, Rayong 21140, Thailand.

Celibraled Place : ALS Laboratory Gro iland) Co., Lid.(Balance Room)

616/10 Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thalland, _—
Calibrated By : Mr.Chonchai Inthana Calibration
Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by

Using in-housa catbraSion procedure number (WI003)
Baed on UKAS LAB 14: 2019

Mslrological data : Amblents Conditions:

Capacity : 220 g Readability : 0.0001 g T E 24.2°C + 5.0°C
Humidlty : 57.0 % RH + _100%RH

Reasons for calibralion Pressure %

[ tow Instatlatin (] Senvicn / Repaired Re-llbration/ Maintenance Equioment Gondition: (] 6009 Operate E| Far

Measurement Method = UKAS Publication Ref :Lab 14
The ity staled is the exp /hleh is abtalned from memmmmmwme
coveragemMjmpmﬂevel f of. Gi 95%. ILIs in aczordance with the Guids fo

inty in {GUM). The calibralion certificate ility 1o National which
realtse the unn of measuremanl according to ihe Intamational Standard System of Unils (sl) Report of Tolerance came fomn tist of
Sarlorius Melrological Spedlfications,

Traceability:

Traceabiity Iceﬁi:ah No. Due Date

1Ccs |M2308197S
DKSH C19231845

This certficate relate and apply this squipment anly.

This cartificate may not be reproduced ather than in full axcept with Qi S ")

1he prior writlen approval of the Verification Gperation Division e T: SIS

Sartorius (Thalland) Co,, Lid. A IS
peemm——
Mir.chonchai Inrhana{Technical Manager) i

SOP FM 33 03 February 2022 P




Sartorius (Thalland) Co., Ltd.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

129 Rama 6 Rozd, Hugykwang, Husykwang, Bangkek 10310 Q TE 3: EQUIPMENT CALIBRATION AND TESTING
Tek 468 2643 B381-8 Fax +48 2043-6367, e-malk carvica.tholand@sartarius com /\?D? I ng CORPORATE SERVICES 3: SERVICES
. 53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

@ %ﬁ TEL0-2717-3000-29 FAX.0-2719-94B4 . CALIBRATION D008
J@m of Calibration

HSCTiskNaIT28

Model Number:  MSE2245-100-DU Certificate No, : 248CI0059 ifi i i Satl: Mo,z 24TMES2
- 2aBgigoss Certificate of Calibration e B
Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Serial Number: 0026207038 MNo.: 229196
IDNo. : RYG_EN00DZ Equlpment : HotAr oven | o ﬂM/?ﬂ/ﬁ
B Sartorius Page No, : 20F2 S e by
Calibration Results : Without Adjustment MERGSEtert Memmer T
Modsl : UFE 500 ABTRQVED'BY, e
Repeatabillty Eccentricity (Off-center loading error)
Serial No. : G511.1572
o e " NEXT CAL DATE.. 21/09/25.
: e iusedto  |middra af tho weighing pan and babween esch uwmm’:’u’" ID No. : RYG_ENO010
Mominal Vialue : (Low Load) 20-0000 199.9999 Nominal value : 100 g Submitted by : ALS Laboratory Group {Thailand) Co.,Lld. {Rayong Branch)
20 g 20,0000 2000000 |Tolerance 0.0004 g 61610 Moo 5 T. Maenam Khu,
Telerance 20.0001 200.0000 A. Pluakdaeng,
00007 g 20.0000 199.959% Difference Rayong 21140 Thaltand
20.0001 200.0000 1 Locatlon : Oven Room
Nominal Value : (High Load) 15.5559 200.0000 2 0001
200 g 20.0000 200.0000 3| -0.0001 Recelved Order : 21 March 2024
Tolarance | 20.0000 | 199.595% 4 0.0000 Callbration Date : 21 March 2224
ey - Amblent Temperature : (26210) C
00001 g 19.9559 200.0001 ) 5 | -0.0001
i 15,9595 w 5 I = Relalive Humidity : (50+£30)%
Standard Deviation 0.00007 0.00006 Callbrated by : Man Pattanapongpaiboon

Linearity ng
The Lnaarity, i 3 i stk & g Approved by : 5
Tolerance 0.0002 g Approved Slgnalory

3

| Nominal Value Conventional Mass Value Displayed Value 1 Deviation Uncertainty ) Eornlhip:al 'I:amzakul
{ Innopphol Harachai
(g @ (@) (@ @) V) Suwit Imai
0.01 0.0100 0.0100 | 0.0000 0.00018
0.05 0.0500 0.0500 0.0000 0.00018
0.1 0.1000 0.1000 0.0000 0.00018
0.5 6.5000 0.5000 4.0000 0.00018 Isste Datey = MAEHEe
1 1.0000 1.0000 0.0000 0.00018
5 5.0000 5.0000 0.0000 0.00018
10 10.0000 10.0000 | 0.0000 0.00018
20 20.0000 20.0000 | 0.0000 0.00024 bahit " "
50 50.0000 45,5935 | ~0.0001 0.0001% Te kb — of 3pp %
100 100.0000 100.0000 T 9.0000 0.00023 “This curificate may nol be reproducad other than fn full, excepl with the prior witien
: 250 5905000 559953 i —- 500t 755052 Approval of the head of Corporale Services 3 : Equlpment Calibration and Testing Serviees.
End of Report.
SOP FM 33 03 February 2022

Equipment : Hot Alr Oven ] Equlpment : Hot Air Oven Cert. No.: 24TM632
Conditlon As-Recealved :  Used Item Page: 20of 3 Condition As-Recelved : Used llem Page: 30of 3
Referenca : 2403-05630C-1 Reference : 2403-05630C-1
Procedure Used :- Resgult of Calibration :- { ) Without Adjustment

Ci ion were using calibrati CP-0T02 ing to direct Function of UUC*: Temperature Source
method with Data Acquisltion which connected with Reslstance Temperature Detector { RTD } and Fresh alr setling : Close
Thermocauple Type T. Callbration] UUG* | UUC* | Temp T Overall

The lemperature scale used was based on [TS-90. Point Setting | Reading stablllty Factor
Condition of thls result of callbration ("c) (°cy | (°c) (£°C) (°c) (*c) k
1. Reference standard instrument:- 108.0 1040 | 1080 0.051 0.59 0.62 2

Instrument Serlal No. Cert. No. Traceable Due Date 180.0 1800 | 1800 0.15 13 T 2

1) Data Acquisltion MY57013711 23LM115 TPA 11 Jul 2024 = -
2. This certificats Is valid only to the item calibrated on date and place of calibration, iralorstion Measured Temperature ( °C )
3. This certification is traceable to the International System of Unit, Roint Posion

Remark : TPA : Technology Promotion Association ( Thalland - Japan } L) 1 L L] L 3 : T L] 9 (rot.) (£C)
Result of Calibration (*) Without Adjustment 104.0 103.821) 103.786 | 103.757 w 103.950| 103.817 | 104.213 ] 103.672 | 103.673 042
Funcllon of UUC Temperature Source 180.0 179,614 179.270 179.145| 179.599| 180.001 MM 180.629) 179.420 1.1

Fresh alr setting : Close Average* : The average of 30 values In each position.
Finished Temperature stability ;: One-half of the greatest il of at any one sensor.
27 T i The i of at any sensors and the measured
:(z " 59 temperature at lhe reference location which are obsarved at the same time or al as close an observation ime as
224 possible to the pattern or wilhin the chamber under stsady-state conditions.
':‘ g Overall : The Diffe of the i and minimum throughout i
2 L) Ref. §1d. ID No.: @ UuC* : Unit Under Callbration
H H Catibration Polnt Note : The reported uncertainty of measurement was included slability and excluded uniformity -
s : T $ Posltlon:| (180)°C (104)°C The reported uncertainty of measurement was based on a standard . iplied by a
pey ‘,&2 e / - factor k, providing‘a level of confidence of approximately 95 %.
L e 1 1E-18TC-01 | 18-18RTD-01
__w____“... 2 18-187C-02 | 18-18RTD-02 -o0o-
3 16-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
ProbeInstallation Details: ~ Dimension of C! : : 1BABTC0S, LB 1GHTD. 05
D s A oy oot = & 18-18TC-06_| 23-18RTD-06
be 50 @an W= 0.56 m 7 18-18TC-07 | 18-18RTD-07
e 50 @n H= 0.48 n ] 18-18TC-08 | 22-18RTD-08
9 {ref.) 18-18TC-09 | 18-18RTD-09

Capadly = 0.1 m?



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKDX 10250 WECTIB TS
TEL.0-2717-3000-29 FAX 0-2719-9484 EaLmAATICN 0058

Cert. No.: 24TM634
Page: 10of3

Equipment : Hot Alr Ov 73@'-,{’
ALlpmen e REVIEW RY - !h L

Manufaciurer : Memmert :
APPROVED BY. [ -

Certificate of Calibration

Model : UF 110
Serlal No. : B423.0853 103/;
NEXTCALDATE ... 21 i 25
ID No. ; RYG_EN0213
Submitted by : ALS Laboratory Group (Thalland) Co,,Ltd. {(Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A, Pluakdaeng,
Rayong 21140 Thailand
Location : ©Oven Room

Recelved Order :
Calibration Dafe :
Amblent Temperature :
Relatlve Humldity :

Callbrated by :

21 March 2024
21- 22 March 2024
(26+10)°C
(50£30)%

Man Patlanapongpalboon

Approved by : ézﬂ‘d

Approved Signalory

( ) Pornthippa Tameyakul
{ ) Unnopphol Harachai

o/} Suwit Imjal
Issue Date : 23 March 2024
The are fora probability of 5%

This certilicate may nol be reproduced other than in full, except with the prior written
Approval af the head of Corporale Services 3 : Equipmen Calibralion and Testing Services.

1A
i)

Equipment : Hot Alr Oven Cert. No.: 24TM634
Conditlon As-Recelved : Used [tem Page: 30f 3
Reference : 2403-05630C-3
Result of Calibration :~ (“) Without Adjustment
Function of UUC* Temperature Source
Fresh alr selting : Close
Calibration| Uuc* uuer T Temp Ovarall
Point Setting | Reading stabllity Factor
(°c) (’c)j (°cy (£°C) (c) (°c)
104.0 104.0 | 104.0 0.065 0.52 0.80
160.0 180.0 | 180.0 0.20 1.2 20
Calibration M {'C) .
Palnt Position
{°C) 1 2 3 4 { 5 & 7 8 9 {ref.) {£°C)
104.0 104.169| 103.506 | 103.898] 103, 712| 103.772) 103.730| 104289 | 103.805| 103.798 0,42
180.0 180,701 179.239 | 179.935] 179.999| 180.127 | 180.13& | 180.885 | 179.313] 180.211 1.1

Average* ; The average of 30 values in each posltion,

Temperature stabllity : One-half of the greatest i of at any one sensor.
Te :The i il of at any sensors and the measured
lemperature at the reference location which are observed at the same time or at as close an observation time as
possible to ina the pattem or h within the chamber under steady-state conditions.

Overall Variatlon : The Difference of the i and minimum observation.
Uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was Included stabillty and excluded uniformlty .

The reported uncertainty of measurement was based on a standard uncertainty multiplled by a coverage
factor k, providing a leve! of of y 85 %.

-o0o-

Equlpment : Hot Air Oven Cert. No.: 24TM634
Conditlon As-Recelved :  Used Item Page: 20f 3
Reference : 2403-05630C-3
Procedure Used :-

C: ion were using i CP-0T02 ing to direct
method with Data ion which with Resistance Te Detector { RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-90.

Condition of this result of calibration
1. Relerence slandard Instrument-

Instrument Serlal No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of callbration.
3. This ification is fr: ble to the i Syslem of UniL
Remark : TPA : Technology Promotion Assoclation { Thailand - Japan )
Result of Callbration :- (") Without Adjustment

Functlon of UUC! Temperature Source

Fresh alr setting : Close Environment during callbration
Beginning Finlshed

Temp. ( C } 27 27

f, 4 59 58

224 223
-] [ — e

1 3
& ™ Ref. Std. ID No.: @
H. $ E Hz $ Callbratlon Point
, T / Posltion :| {180} °C (104)°c
""" - e o

e — “b 1 18-18TC-01 | 18-1BRTD-01
W % 2, 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe tion Detalls Di of CI 5 18-18TC-05 | 16-18RTD-05
as= 50 em = 040 m 6 18-18TC-06_| 23-18RTD-06
b= 50 om 2 056 m i 18-18TC-07_| 18-18RTD-07
€= 50 cm - 048 m 8 18-18TC-08_| 22-18RTD-08
Copasity= 041 m? 9 (rel) | 18-18TC-09 | 16-18RTD-00

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  flac-MRA

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =

534/4 PATTANAKARN ROAD S0 18, SUANLUANG, SUANLUANG BANGKOK 10250 TR
TEL 0-2717-3000-29 FAX.0-2719-9484 ChLIBRATION 60

Cert, No.; 24TM635

Certificate of Calibration

Page: 10of 3
Equlpment : Water Bath 7- 1 /f//
REVIEWBY .. .. éd’m"a e
Manufacturer : Memmert :
Model : WNB22 APPROVED BY, [ i

Serlal No. : L513.0648 21/08/25
NEXT CALDATE . ... ¥

ID No. : RYG_END0G1

Submilted by : ALS Labomatory Group (Thalland) Co.,Ltd, (Rayong Branch)
616/10 Moo 5, T. Maenam Khu,
A, Pluakdaeng,
Rayong 21140, Thalland

Location : Wet Chemistry Lab

Recelved Order : 21 March 2024

Callbratlon Dale : 21 March 2024

Amblent Temperature : (26110)°C

Relatlve Humldlty : (50+£30)%

Callbrated by : Man Pattanapongpaiboon

Approved by : %g”‘d

Approvad Signatory

{ ) Pornthippa Tameyakul
() Unnopphol Harachal

(V Suwit Imjai
Issue Dale : 23 March 2024
The Uncertalnties are for a y of 95%

This cerlificate may nol be reprodused ihes tuan in Tull, extept with ke prics wiities




Equlpment : Woaler Bath Cert. No.: 24TM635
Condlllon As-Recalved : Used Item Page: 20of 3
Reference : 2403-05630C-4

Procedure Used :-

Callbration were conducted using in-housa calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acqulsition which connected with Industrial Platinum Reslstance
Thermometer { IPRT ).

The temperature scale used was based on ITS-80.
Condiilon of thls result of callbration
1. Reference standard instrument:-

Inslrument Serlal No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the ilem calibrated on date and place of calibration.
3. This certification Is traceable to the International System of Unit.

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

Environmental AC Voltage Supply
(°C} { %R.H. ) { Vol )
B of 25 55 222
|Finished of € 25 57 223
Ref. Std.
flon :
Posltlon D No.:
4B03588-001
1 S(ref) 2 4803986-002
4 et 4803968-003
4 4803988-004
S{ref.} 4803988-005
Front
BKK_EL0026
Agrent Techulogies (T tel e o 537 LIRS
U OHY L 0 Tan -E62 £17 9113
Agilent Technologies SRR AL BAASTAS Tmal cesmiSag lem enm
Banghok 10500 Trailanc Vietara M.E“."‘.".“.".'Z‘"_“".'l

Customer Comart:
AL® LiBora

v e

Customer Purchase | Customer Number:
Order Number: 70371013
i
Kh
Service R T Service Reyuesi Date:
TAX D - 016554000485 L slsss L
Chanattanam Imchom? isglohal com |
27503068 | . .
Service Order: Service Conlirmation:
| 60B6021263 6905318201

REVIEWBY ..

APFROVED BY .0l

XT CAL DATE ..‘?.[.‘.’ elzots

- Diract Inguiries (a:
Delivery Site Contact Namg o

vl et ks Contast Emal cce.smi@agilant com
Contact Telephone.  ~662 637 6363
Contact Fa» - 362 632 £33

10c

En

Location:
Raom
Bidg

Lab

Dept

team e 1o sbow ABtas b tucts Sersces ard cun
el e of o

caphzatian & 1 worklls

ag as Tanlerd; Luntoe: koad e Citbard 414 Dargkok Bach Ok AL
TuneAD >9late 1802 Sushunwat Peag nengine, Ra

Sqien T
U cre Lisng
6 e

Tl GIOEEHNAG

Thatan ¢

Equlpment : Waler Bath Cert. No.: 24TM835
Condltlon As-Recelved : Used ltem Page: 30f3
Reference ; 2403-05630C4
Result of Callbration :-  { *} Without Adjustment
Function of UUC*: Temperalure Source
Callbratlon uuct vuc* Average* Standard Reading { °C ) " N
polnt Selling Reading Position
(c) (c) () 1| 2z | 3 ] 4 |5kt ] (2°C)
85.0 85.0 850 | 84428 | 84424 | 84480 | B4SOT | 84477 0.18
Calibration Unlformity | Stabliity Coverage
point Factor
(°C) ('c) (£°C) X
85.0 0.19 0.1 2

Average" : The average of 30 values in each pasition.

! :The i i of at any sensors and the measured temperature
at the reference location which are observed at the same time or al as close an observation time as possible
to determine the temperature pattem or homogeneily within the chamber under sleady-state condltons,
Stability : One-half of the greatest i of at any one probe,

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stabllity and excluded unlformity.

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

-000-
Number:
Service Confirmatian Date: 12.12.2023

Servica Instrument:

Madel Model Description Serial Number Systom Haedla Parem Assel
Nombar

SYS-IM- | ICPMS 7700 System Enhanced | ICP MS 7700 (HPLC)

7700-E %

G1316A 1260 Thermostattad Column DEACN12300 ICP M5 7700 {HPLC) | SYS-IM-7700-E

Com) it

GI3208 1260 Standwd Autczampler DEAAC11088 ICP MS 7700 (HPLC] SYS.B4.7T00-E
(G1311B | 1260 Quaternary Pump ICP ME T700 5
(632814 | Agilant 77200 ICP-MS —[przomer2 ICP MS 7700 {HPLC,

Service liems
tiom | Service/Part # | Desc |Gy | Emtivlement | Service Start Service End |
1000 |EOQ Enterprise Operational 100 |Agreement | 12122023 12122023
Quafification Entitlament =
| 100%
coverad
1010 | 5185-5650 | ICP-MS Checkout 100 | Agreement
| Solutions Entitlement
| 100%
covered
Additioaal Ixfermation:

Pege 2af3



Sarvice lefermation:

Sorvice Confirmation Number: 6505338201
Service Confirmation Date: 12122003

Problem Description:
'WU-0Q-IM/HPLC-7700-6001143313

Sarvice Provid

Perform 0Q Hardware contrel test CSD logon, Autosample , IS5, Auto tune , BG and Stebility, Aftar done the

Instrument BKK_EL0028 calibrated pass all.

Service Ovarviaw Code:
Reason Code: Scheduled Senvice
Diagnosis Code: Seheduled Service
Resolution Code: Scheduled Service
Reportsd Hours: Travel Hours:
60 10
Customer Field Service Customer Field Servce Date:
Name: Sigaat 12 Dec 2023
Panthep Korasathein
Customer Name: Cusiomer Signature: | pate: |
Supakwan Mak M 12 Dec 2023 |
Bpben . .
|
| Addltional Comments:
Pege30l3
Cert.No.: 23CH1088
Page.: 2 of 2
Conditlon of this result of callbration
1. Reference Slandard Instrument :-
Instrument Serial No. ID No. Con ata No. Due date
1) Thermomeler 9548224  130RCO03 231435 10 Apr 2024

~ This Ceriification is iraceable la SI Throught Technology Promotion Assaciation (Thailand - Japan)

2. Certified Relerence Materials :-

- Conduclivily callbration solution, CPA chem LId., The measurement resulis are fraceeble to St
lhrough CPA chem Lid., ANSI-ASQ National Accredilation Board, Accredited No. AR-1835

Conductivity Selution Manufacturer Lot No. Exp. date
84.000 pSicm CPA Chem 885120 28 Mer 2024
1413.0 uSfcm CPA Chem 913596 14 July 2024
12.880 mSfcm CPA Chem 885123 28 Mar 2024
- Control C ivi ibration solution by Water balh (26:0.1) °C

3. This cerlificale i5 valid only to Lhe item calibratled on date and place of calibration.

Callbration results
Function : Conductlvity Measurement
(*) After Adjustment at 1413.0 pS/cm

Gonductivity Electrode Serial No.: 5823251000

|
| Standard Before A After Adj L Coverage
| Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(£) k
84.000 uSicm 83.8 pSicm 85.3 pSicm 062 uStem 2.00
1413.0 uS/icm 1388 pSicm 1413 uS/cm 9.2 uSfcm 2.00
12,880 mSfcm 1241 mSlem 12,63 mS/em 0.086 mS/cm 200
Remark - UUC* = Unit Under Calibration
- Cell constant = 0.545371 cm'”
The reporled uncerainty of measurement was hased on a slandard i iplied by a

faclor k, providing a level of confidence of approximately 95 %

-o0o-

&ﬂ'}"

all

78850

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
IPMENT CALIBRATION AND TESTING SCRVICES
SM PATTANAKARN ROAD SOI I8, SUANLUANG. SUANLUANG HANGKOK 11250

CORFORATE SERVIT ES

T

N3CTISLTIIIZS

TEL 0217000024 FAX 027199484 CALBRATION 0o

CertNo.: 23CH1088

. . . Page.: 10f2
Certificate of Calibration
Equipment : Conduclivity Meler
Manufaciurer : Mettler Toledo
Model ; 5230 — —
Serial No. : - 4
erial No 8241407147 ) o A
1D No : Rve_enoozs | AvPROVEDEY T2
Conditlen As-Recelved: Used Il
" mac AT NEXT GAL, DATE .'."*l“,aj
Racelved Date : 01 Seplembar 2023 kR

Callbration Date :
Reference :
Submitted by :

Amblent Temperature :
Rolative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

('/(Sﬂllhip Meangmai
( }Warakom Lemgagirakul
( ) Panpan Paipim

04 September 2023
2308-00100SC-7

ALS Laboralory Group (Thalland) Co.,Ltd. Rayong Branch
618/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thalland

(25 +25) °C
(50 + 15)%

In -house melhod :
- CP-CHS : based on direct measuremant by
using cenlified reference material (CRM)
Warakorn Lemgeglrakul
Q%L

Appmv_E?Slgnalory

Issue Dale : 7 Seplember 2023
The inties are for u probablli 955
Thievermiaeate 3 md e rejrenused vl Qulloeveept wlih e pnor sl -

Arprosal of th el ol Curorae Sersises 3 1

price! Calibreix - and Teang Senices

A 0058059
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1 Aldicarb High-Performance Liquid Chromatographic Method!!
2 Aldicarb Sulfone High-Performance Liquid Chromatographic Methad™
3 Aldicarb Sulfoxide High-Performance Liquid Chromatographic Method!
4 Aldrin | Liquid-Liquid Extraction, Gas Chromatographic/
, Mass Spectrometric Method™¥
S Arsenic | 1) Digestion, inductively Coupled Plasma Method'™
| 2) Digestion, Inductively Coupled Plasma/
| Mass Spectrometric Method™!
6 Barium 1) Digestian, Inductively Coupled Plasma Method!*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 QL-BHC Liquid-Liquid Extraction, Gas Chromztographic/
| Mass Spectrometric Method™
8 B-8HC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'¥
10 ¥-BHC Liguid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azde Modification Method!®!
2) 5-Day BOD Test, Membrane Electrode Method'
|12 | cCarbanl High-Performance Liquid Chromatographic Method'®
i3 Carbofuran High-Performance Liguid Chromatographic Mathad™
14 Cadmium 1) Digestion, Inductively Coupled Plasma Method'®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!”
15 | Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method™
| 2) Closed Reflux, Tritimetric Method'
16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?
17 Chramium 1) Digestion, Inductively Coupled Plasma Metnod'®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!
18 Color

| ADM! Weighted-Ordinate Speqmphomrgemc tethod!™

19 Copper..
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197 | Copper 1) Digestion, Indiictively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
20 | Cyanide Distillation, Colorimetric Method¥
21 2,4'-DDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?
22 |a,4"-DDD Liquid-Liquid Extraction, Gas Chromatagraphic/
: Mass Spectrometric Methad™?
23 2,4"-DDE Llquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
24 4,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
25 2,4°-DDT Liquid-Liquid Extraction, Gas Chromatographic/
| Mass Spectrometric Method™
2 |4,4"DDT Liquid-Liquid Extraction, Gas Chromatogrephic/
Mass Spectrometric Method™ .
27 Dieldrin Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
29 Endosulfan | Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
3 Endrin Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
32 Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
33 | Formaldehyde Distillation, Colorimetric Method®™
34 | Free Chlorine 1) DPD Ferrous Titrmetric Method!®!
2) DPD Colorimetric Method™
35 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
36 Heptachlor Epoxide Liquid-Liquid Extractlon, Gas Chromatographic/
Mass Spectrometric Method™
37 Hexavalent Chromium Colorimetric Method®!
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method!®
39 Lead 1) Digestion, inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'? 5 ol
40 Manganese..,
-
i & 26
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1 Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
2 Acetone Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
3 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
4 Anthracene Liquid-Llquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!”
6 | Amsenic 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
| Mass Spectrometric Method!”
7 Atrazine Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
8 Barium 1) Digestlon, Inductively Coupled Plasma Method®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'¥
9 Benz{elanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
10 Benzene Purge and Trep, Gas Chromatographic/-
Mass Spectrometric Method™
11 Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
12 | Benzo(Kfluoranthene Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method!?
13 Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
14 | Benzc(a)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
15 Benzolg,h,perylene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"!
17 Bis(2<hloroethylether Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® w

18 Bis(2-ethythexylphthalate...

=
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40 Manganese 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/ g
Mass Spectrometric Method@
41 Mercury 1) Digestion, Cold-Vapor Atornic Absorption
Spectrometric Method®
2) Digestion, Inductively Coupled Plasma/
Mass spectrometric Method™
92 Methiocarb High-Performance Liquid Chromatographic Method™
43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
44 Methomyl High-Performance Liquid Chromatographic Method™
45 Nickel 1) Digestion, Inductively Coupled Plasma Method™
: 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
a6 | Oil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method!?
2) Soxhlet Extraction Method™
47 Oxamnyl High-Performance Liquld Chromatographic Method™
43 Propoxur High-Performance Liquid Chromatographic Method™
a9 | pH Electrometric Method™!
50 | Phenols 1) Distillation, Chioroform Extraction Method™®
2) Distlllatlon, Direct Photometric Method™
51 | Selenium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™®
52 | Sulfide lodometric Method™”
53 | Temperature Laboratory and Fleld Methods
54 | Total Dissolved Solids Dried at 180 °C'
55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method®
56 | Total Phosphorous Digestion, Colorimetric Method®
57 | Total Suspended Solids Dried from 103-105 °C*!
58 Toxaphene Liquid-Liquld Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
59 | Trivalent Chromlum 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimetric Method;
Caleutation®
60 | Zinc 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/Mass
i ]
Spectrometric Method' 3_ M
-~
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18 Bis(2-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'?
19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
21 Butanol Purge and Trap, Gas Chromatographic/
; Mass Spectronietric Method?
22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
23 Cadmium 1) Digestion, inductively Coupled Plasma Method!!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®
24 Carbazole Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
25 Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
26 Carbon tetrachloride Purge and Trap, Gas Chromatographlc/
] Mass Spectrometric Method!!
27 Chlordane Liquid-Liquid Extraction, Gas Chrematographic/
Mass Spectrometric Method™
28 p-Chloreaniline Liquid-_iquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
29 Chlorohenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
30 Chloredibromomethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?
31 Chloroform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
32 2-Chlorophenot Liquid-iLiquld Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
33 Chromium 1) Digestion, Inductively Coupled Plasma Method™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
34 Chromium (I} 1) Digestion, Inductively Coupled Plasma Method;
Colorimetric Methed; Calculation®®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method; Colorimelrlc Method;
Calculation
35 | Chromlum (V1)

Colorimetric Method! B /

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
37 Cyanide Distillation, Colorimetric Methad!®
38 24D Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
39 bDD Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!@
40 DDE Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
41 DOT Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!!
42 Dibenz(ahlanthracene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
43 Din-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
o4 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?
a5 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
a7 3,3-Dichlorobenzidine Lquid-Liquid Extraction, Gas Chromatographle/
Mass Spectrometric Method™
48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
50 1,1-Dichloroethylene Puree and Trap, Gas Chromatographic/
: Mass Spectrometric Method™
51 cls-1,2-Dichloroethylene Purge and Trep, Gas Chromatographic/
Mass Spectrometric Method™
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
53 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
7 Mass Spectrometric Method™!
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad!? W
56 1,3-Dichloroproperne...
-
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76 Y-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™®
77 Hexachlorocyclopentadiene Liquid-Ltquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method!?
78 Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®
80 Isophorone Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
81 Lead 1) Digestlon, Inductively Coupled Plasma Method'®
2) Digastion, Inductively Coupted Plasma/
Mass Spectrometric Method™
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
a3 Mercury 1) Digestion, Cold Vapor Atomic Absorption
Spectrometric Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
84 Methanol Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
85 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
86 Methyl bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
87 Methylene chloride Purge and Trap, Gas Chromatagraphic/
Mass Spectrometric Method!?
a8 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
89 2-Methylnapthalene Liquid-Liquid Extractlon, Gas Chromatographic/
Mass Spectrometric Method™
90 Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/
g - Mass Spectrometrlc Method™
91 Naphthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
92 | Nickel 1) Digestion, inductively Coupled Plasma Method!?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
93 Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/

Mass Spectrometric Method™ 3 )
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56 1,3-Dichlcropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®
57 Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!
58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
59 2,4-0imethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/.
Mass Spectrometric Method®!
61 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographlc/
Mass Spectrometric Method™
62 2,6-Dinitrotoluene Liquld-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!! .
63 Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!™
64 Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
65 Endrin Uquld-Llauid Extraction, Gas Chromatographic/
Mass Spectrometric Methad™
66 Ethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
(14 Fluoranthene Llquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥
68 Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!
69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method®!
T0 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
71 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!®
73 n-Hexane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
74 O-HCH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
75 | P-HcH Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!¥ w
76 Y-HCH...
gt
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94 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!?
95 N-NitrosodI-n-Propylamine Liquid-Uquld Extraction, Gas Chromatographic/
Mass Spectrometric Method™”
96 Polychlorinated Biphenyls Liquid-Liquid Extractlon, Gas Chromatographic/
- PCB 1016 Mass Spectrometric Method'¥
- PCB 1221
- PCB 1232
- PCB 1242
- PCB 1248
- PCB 1254 5
- PCB 1260
97 Pentachlorophenal Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®
98 |pH Electrometric Method™
99 Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®!
100 Phenol 1) Distillation, Chloroform Extraction Method™®
2) Distillation, Direct Photometric Method®
3) Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometrlc Method™
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method!®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!®
103 | Silver 1) Digestion, Inductively Coupled Plasma Method"”
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!
104 | Styrene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!?!
105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographle/
Mass Spectrometric Method
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!”
107 | Toluene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!¥
108 | Toxaphene Liquid-Llquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!”
109 | TPH (CsCp Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!"“?

94 N-Nitrosodiphenylamine...

110 TPH (Coa-Cha)..




B

ATTUATRY

TR

e

11

111

112

113

114

115

116

17
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TPH (Ce-Cid)

TPH (Co16-Cas)
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
2,4,5-Trichlorophenol
2;4,6-Trichlorophenol
1,3,5-Trimethylbenzene

Vanadium

Vinyl acetate
Vinyl chloride
m-Xylene
o-Xylene
p-Xylene
Xylene (Total)

Zinc

Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®#
Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic Method®#
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'®
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™!
Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™!
Liquid-Liquid Extraction, Gas Chroratographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!
1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™®
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'?
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"!
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad"!
1) Digestion, Inductively Coupled Plasma Method'?
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
3
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20
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23

24

25

26

Lead

Manganese

Mercury

Nickel

Cpacity
Oxides of Nitrogen

Selenium

Sulfur Dioxide

Sulfuric Acid

Tellurium

Total Suspended Particulate

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™!

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method®™ ]

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™!

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isoklnetlc Sampling, Digestion, Cold-Vapor Atomic

Absorption Spectrometric Method™

2) IsoKinetic Sampling, Digestlon, Cold-Vapor Atomnic

Fluorescence Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method®™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

Ringelmann’s Method®

1) Absorption Sampling, Phenoldisulfonic Acid Methad®

2) Absorption Sampling, Alkaline Permanganate/

Colorimetric Method™

3) Instrumental Analyzer Method!™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method®

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method'™

1) Absorption Sampting, Badurn-Thorin Titrimetric

Method™

2} Instrumental. Analyzer Method!®

Isokinetic Sampling, Barium-Thorin Titrimetric

Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma Method™

2) isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupted

Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method®™

1) Isokinetic Sampling, Gravimetric Method™

2) Paired Train, Isokinetic Sampling, Gravimetric Metrcd""’
Sorrol

27 Vanadium...

aauafly

FFuared

Antimony

Arsenic

Beryllum

Cadmium

Carbon Monoxide

Chlorine

Chromium

Cobalt

Copper

Cresol
Dioxins

Hydrogen Chloride

Hydrogen Fluoride

Hydrogen Sulfide

1) Isokinetic Sampling, Digestlon, inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method"!

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!®

1) Isokinetlc Sampling, Digestion, Inductively Coupled
Plasma Method™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Instrumental Analyzer Method!®

2) Sampling Bag Non-Dispersive Infrared Method!®

1) Absorption Sampling, lon Chromatographic Method®™
2) lsokinetic Sampling, lon Chromatographic Methad ¥
1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method'®

2) Isokinetic Sampling, Digestlon, Inductively Coupled
Plasma/Mass Spectrometric Method™ -

1) Isokinetic Sampling, Digestion, Inductivety Coupled
Plasma Method!™

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™!

2) isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!®

Adsorption Sampling, Gas Chromatographic Method™
Isokinetlc Sampling™

1) Absorption Sampling, lon Chromatographic Method™
2) Isokinetic Sampling, lon Chromatographlc Method®™

1) Absorption Sampling, fon Chromatographic Methad™
2} Isokinetic Sampling, lon Chromatographic Method™

Absorption Sampling, lodometric Method™ 3
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15 Lead...
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Vanadium

Xylene

1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ -

2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™!

Adsorption Sampling, Gas Chromatographic Méthod®
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Aldrin

Antimony

Arsenic

Barium

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!l#29

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometiic Method %%

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!")

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" ¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methog!41™

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method4'!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™447

3) Digestion, Inductively Coupled Plasma Method™
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method”!™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method" 616!

2) Waste Extractlon, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method"647

3) Digestion, Inductively Coupled Plasma Method™!
1) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ ™ g

5 Beryllium...
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Beryllium

Cadmium

Chlordane

Chromium

Chrornium (11}

1) Waste Extractlon, Digestlon, Inductively Coupled
Plasma Methogf614

2) Waste Extractlon, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method#447

3) Digestion, Inductively Coupled Plasma Method™'@
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™7

1} Waste Extraction, Digestion, inductivety Coupled
Plasma Method!448

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!447

3) Digestion, Inductively Coupled Plasma Method™'?
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"0%!

3) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®!2 .

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'416

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method(*517

3) Digestlon, Inductively Coupled Ptasma Method™4
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!"

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation Method!4161%)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste Extraction,
Colorimetric Method; Calcutation Method!"41%17!

3) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
MethodA:16:15

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,

Colorimetric Methad; Calcutation Methodr’%
gl

10 Chromium (Vi)...
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11

Chromium (V1)

Cobalt

Copper

24D

DDD

DDE

boT

1) Waste Extraction, Colorimetric Method™4!”

2) Alkaline Dlgestion, Colorimetric Method™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method6181

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Methodft617

3) Digestion, Inductively Coupled Plasma Method™¢
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"41¢!

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method™$17

3) Digestion, Inductively Coupled Plasma Method™4!
4) Digestion, Inductively Coupted Plasma/

Mass Spectrometric Method™"

1) Waste Extraction, Separatory Funnel Llquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method#21

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method?®#!

3) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*?9

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!*924

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%®?

3) Automated Soxhtet Extraction, Gas Chromatographic/
Mass Spectrometric Method'%

1) Waste Extractlon, Separatory Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!!#25

2) Soxhlet Extraction, Gas Chromatographle/

Mass Spectrometric Method"?2

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!28

1) Waste Extraction, Separator.y Funnel Liguid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method"#28

asuniy
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2) Soxhlet...
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21

Dieldrin

Endrin

Heptachlor

Lindane

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method('%2

3) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!"#24

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectromelric Method! 2%

3) Automated Saxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method"29

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2!

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!921

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#2¢

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %21

3) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"!2

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!#446)

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!617

3) Digestion, Inductively Coupled Ptasma Method™®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrometric
Method!#29

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"229

3) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method”'29
31y

22 Mercury...
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Mercury

Methoxychlor

Mirex

Molybdenum

Nickel

Polychlorinated biphenyls
(PCBs)

- Aroclor 1016

- Aroclor 1221

- Aroclor 1232

- Aroclor 1242

- Aroclor 1248

- Aroclor 1254

- Aroclor 1260

1) Waste Extractlon, Digestion, Cold-Vapor Atomlc
Absorption Spectrometric Method!429

2) Waste Extraction, Digestion, Cold-Vapor Atomic
Fluorescence Spectrometric Method!'42%

3) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method!?!

4) Digestion, Cold-Vapor Atomic Fluorescence
Spectrometric Method™

5) Thermal Decomposition Amalgamation and
Atomic Absorption Spectrometric Method®2!)

1) Waste Extraction, Separatory Funnel Liquid-licuid Extraction,
Gas Chromatographic/Mass Spectrometric Methog!921
2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"02é!

3) Automnated Soxhlet Extraction, Gas Chromatographic
/Mass Spectrametric Method!!+29

1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Gas Chromatographic/Mass Spectrometric Method™S2
2} Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"2!

3) Automated Soxhlet Extraction, Gas Chromatographic
/Mass Spectrometric Method21

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"41€!

2) Waste Extraction, Digestion, Inductlvely Coupled
Plasma/Mass Spectrometric Method!»'1

3) Digestion, Inductively Coupled Plasma Method/14
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Methog! 416 :

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!!1

3) Digastion, Inductively Coupled Plasma Method!™¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"!

1) Waste Extraction, Separatory Funnel Liquid-Liquid
Extraction, Gas Chromatographic/Mass Spectrametric
Methodl!#24

2) Soxhlet Extraction, Gas Chromatographic
Method"?29

3) Automated Soxhlet Extraction, Gas Chromatographic

Methog!1#4
3o

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl

- 2,3-Dichlorobiphenyl

- 2,2\5-Trichloroblphenyl
- 2,4',5-Trichlorobiphenyl
- 2,2\3,5-Tetrachlorobiphenyl
- 2,2'5,5 Tetrachlorobiphenyl
- 2,3'4,4Tetrachlorobiphenyl
-2,2,34,5'Pentachlorobiphenyt
- 2,245 5Pentachlorobiphenyl
'\4',6-Pentachlorobiphenyl

Hexachlorobiphenyl
-22'4,4,55-
Hexachlorobiphenyl
-22,334845
Heptachlorcbiphenyl
-2234455-
Heptachloreblphenyl
-22348456-
Heptachlorobiphenyl
-2,23455'6-
Heptachlorobiphenyl
-22'33,4,4'5,5,6-
Nomachlarobiphenyl
Pentachlorophenol

pH
Selenium

1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographlc/Mass Spectrometric

Method!#28

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method%2!

3) Autornated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"*24!

Electrometric Method 22

1) Waste Extraction, Digestion, Inductively Coupled

Plasma Method'61%

2) Waste Extraction, Digestion, Inductively Coupled

Plasma/Mass Spectrometric Method™647

3) Digestion, Inductively Coupled Plasma Method14!

4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™" \
3y
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31 Silver...
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Acenaphthene

Acetone

Aldrin

Anthracene

Antimony

Arsenic

Atrazine

Barium

Benz{a)anthracene

Benzene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"#!

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!12¢1

1)Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!*2

2) Equllibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!'™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2¢

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'%#1

2) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"'29

1) Digestion, Inductively Coupled Plasma Method™®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™!™

1) Digestion, inductively Coupled Plasma Method™¢!
2) Digestlon, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method? %%

2) Autornated Soxhlet Extraction, Gas Chromatographlc/
Mass Spectrometric Method®2

1) Digestion, Inductively Coupled Plasma Method™'®!
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%?

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2¢!

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method">? w

11 Benzo{b)fluoranthene
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Silver

Thallium

Toxaphene

Vanadium

! Zinc

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"616]

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!6!7

3) Digesticn, Inductively Coupled Plasma Method™@
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method!™'?

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!€%

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!4671

3) Digestion, Inductively Coupled Plasma Method!™¢!
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™?

1) Waste Extraction, Separatory Funnel Liquid-Liquid _
Extraction, Gas Chromatographic/Mass Spectrometric
Method 928

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2!

3) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'41¢1

2) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!$17

3) Digestion, Inductively Coupled Plasma Method™é!
4) Digestfon, Inductively Coupled Plasma/

Mass Spectrometric Mathod®47

1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"4!8

2) Waste Extraction, Digestion, (nductively Coupled
Plasma/Mass Spectrametric Method"&7

3) Digestion, Inductively Coupled Plasma Method™'®
4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Methog™17! Syl
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22

Benzo{b)luoranthene

Benzo{k)fluoranthene

Benzoic acid

Benzo(a)pyrene

Benzotg,h,iperylene

Beryllium

Bis(2-chloroethyllether

Bis(2-ethylhexyUphthalate

Bromodichloromethane
Bromoform
Butanol

Butyl Benzyl Phthalate

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'%4

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! %9

1) Saxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Method®024!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad"2¢!

1) Soxhlet Extraction, Gas Chromatoeraphic/

Mass Spectrometric Method!9%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methad!2¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®!

2) Automnated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2

1) Soxhlet Extraction, Gas Chromatographlc/

Mass Spectrometric Methad%2%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1%¢)

1) Digestion, inductively Coupled Plasma Method™8
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method" % b

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method "1

2) Autornated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!>#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"2

Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method?2

1) Saxhlet Extractlon, Gas Chromatographic/

Mass Spectrometric Methad"°29

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodli2¢ ? M}A

23 Cadmlum...
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32

33

34

35

Cadmium

Carbazole

Carbon Oisulfide

Carbon tetrachloride

Chlordane

p—Chloroaniline

Chlorobenzene

Chiorodibromomethane

Chtoroform

2<Chlorophenol

Chromtum

Chrornium (IN)

Chromium (V1)

1) Digestion, Inductively Coupled Plasma Method™¢
2) Digestion, Inductively Coupled Plasma/

Mas$ Spectrometric Method™!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric MethodH?%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!29

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method*

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method29

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method19%)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!15%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!%

1) Soxhlet Extractlon, Gas Chromatographic/

Mass Spectrometric Method!®2)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!24

1) Digestion, Inductively Coupled Plasma Method™d
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™

1) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method; Calculation
Method"41619}

2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation Method™81749!

Alkaline Digestlon, Colorimetric Method®19! 3

36 Chrysene...
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61

62

1,2-Dichloroethane
1,1-Dichloroethylene
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene

2,4-Dichlorophenol
1,2-Dichloropropane
1,3-Dichloropropane
1,3-Dichloropropene
Dieldrin

Diethyl Phthalate
2,4-Dimethylphenol
2,4-Dinltrophenol

2,4-Dinitrotoluene

2,6-Dinitrotoluene

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!52%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methodf152!

Purge and Trap, Gas Chromatographic/

Mass Spectrometrlc Method!2)

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!'°29

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*1#

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!521

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method¥2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"52%)

1) Soxhlet: Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 129

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methodt%2!

2) Autornated Soxhlet Exiraction, Gas Chromatographic/
Mass Spectrometric Method!"129

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method9%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*12¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methodf!%%!

2) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"129

1) Soxhlet Extraction, Gas Chromatographle/

Mass Spectrometric Methodf0%!

2YAutomated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"'#

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method0%9

2) Automated Scdhlet Extraction, Gas Chromatographi
Mass Spectrometric Method!#

63 Di-n-Octyl Phthalate...
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37
38

39

a1

a2

43

44

45

46

47

48

Chrysene

Cyanide
24D

00D

DDE

DoT

Dibenz(a,h)anthracene

Di-n-Butyl Phthalate

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

3,3-Dichlorobenz/dine

1,1-Dichloroethane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!'%2!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™*?%

Extraction, Distillation, Colorimetric Method!2*229
1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"029

2) Automated Soxhlet Extraction, Gas Chromztographic/
Mass Spectrometric Method™!?%!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!'®

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!28

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!"0%3

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometic Method"29

1) Sexhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!9%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method! 129

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!®4

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*#!

Purge and Trap, Gas Chromataographic/

Mass Spectrometric Method!s?)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!32)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!521

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! 0

2) Automated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method® 24!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method52 w

49 1,2-Dichloroethane...
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66
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70
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72

73

Di-n-Octyl Phthalate

Endosulfan

Endrin

Ethylbenzene

Fluoranthene

Fluorene

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachloro-1,3-butadiene

n-Hexane

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%28 )

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!2

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method 02!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2®

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodl!2¢!

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'524!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!d2)

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!"2¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!29!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%%!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"!2¢!

1) Soshlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!0%!

2 Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"12¢l

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method! %!

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method/!'24

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"s2

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!%2!

2) Equilibrium Headspace, Gas Chromatographic/,
Mass Spectrometric Method!™® 3'/1")”

73 nHexane...
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Methanol
Methoxychlor
Methyl Bromide
Methylene Chloride
2-methylphenol

2-Methylnaphthalene

Methyl tert-Butyl Ether

Naphthalene

Nickel

Nitrobenzene

N-Nitrosodiphenylamine

N-Nitrosodl-n-propylamine

1) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!525)

2) Equilibriurn Headspace, Gas Chromatographic/
Mass Spectrometrlc Method"'>2!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"0%!

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™2

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2!

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!52!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"%2

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*#f!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method(?9

2) Automated Scxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!29

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!#

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%%9

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!28

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™™!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"*#

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!12

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"0%?

2) Automated Soxhet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"21

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method02

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*1%® W’

96 Polychlorinated biphenyls (PCBs)

- low -

ot asuaRy . T vy ]
74 O-HCH 1) Soxhlet Extraction, Gas Chromatographic/
- Mass Spectrometric Method!929 .
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!!21
75 | B-HCH 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometic Method! %%
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!#8
76 |y-HCH 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"%!
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!125
77 Hexachlorocyclopentadiene 1) Soxhlet Extraction, Gas Chromatographic/
Mess Spectrometric Method 029
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!'2
78 Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!%29
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!""2
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chrornatographic/
Mass Spectrometric Method %2
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!1?4 )
80 Isophorone 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!021
2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'?%!
81 Lead 1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™?
82 Manganese 1) Digestlon, Inductively Coupled Plasma Method""®
2) Digestion, Inductl:vely Coupled Plasma/
Mass Spectrometric Method™?
a3 Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™®
2) Thermal Decomposition, Amalgamatlon, and
Atomlc Absorption Spectrophotometry®!
3) Digestion, Cold-Vapor Atomlc Fluorescence
Spectrometric Method®™
84 Methanol...
-log -
dwui anEiy FEATEA
96 Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometric Method%
- Aroclor 1016 2} Automated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method™'#8
- Araclor 1232
- Aroclor 1242
- Aroclor 1248
- Aroclor 1254
- Araclor 1260
- 2-Chloroblphenyl
- 2,2'3,5-Tetrachlorobiphanyl
- 2,2'5,5-Tetrachlorobiphenyl
- 2,3'4,4Tetrachlorobiphenyl
- 2,2 34,5 Pentachlorobiphenyt
- 2,2,4,55Pentachlorobiphenyl
- 23,3 4,6-Pentachlorobiphenyl
- 22,348 5-Hexachlorobiphenyl
- 2,2,3,4,5,5*Hexachlcrobiphenyl
-22'3,5,5,6-
Hexachlorobiphenyl
-22,44.55-
Hexachlorobiphenyl
-2,2,3,3,44'5-
Heptachlorcbiphenyl
-2,23,44'55-
Heptachlorobiphenyl
-2,2,3,4,8,5.6-
Heptachlorobiphenyl
-2,2\34.556-
Heptachlorobiphenyl
-22'33,44556
Noenachlerobiphenyl
97 Pentachlorophenol 1) Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"*?
2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method2!
98 Phenanthrene 1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%29
2) Autornated Saxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method*:2! 5

99 Phenol...

i
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114

Phenol

Pyrene

Selenium

Sitver

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene

Toxaphene

TPH (Cs~Co)

TPH (Gog— Cie)

TPH (Cozs — Gos)

1,2,4Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethylene

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method'%1

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!12¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!®!

2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrametric Method!'%9

1) Digestion, Inductively Coupled Plasma Method™ !
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™"

1) Digestion, Inductively Coupled Plasma Method™®
2) Digestion, inductively Coupled Plasma/

Mass Spectrometric Method™"

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!5%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!'?

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method™?7

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"?!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method"®2

2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!"2%

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method52%

1) Automate Extraction, Gas Chromatographic Method™'@
2) Solvent Extraction, Gas Chromatographic Method"*&
3) Ultresonic Extraction, Gas Chromatographic Method™*!
1) Automate Extraction, Gas Chromatographic Method™#!
2) Solvent Extraction, Gas Chromatographic Method"%2
3) Ultrasonic Extraction, Gas Chromatographic MethodZ2%
Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method"'>*

Purge and Trap, Gas Chromatographlc/

Meass Spectrometric Methad!52

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!!*29

Purge and Trap, Gas Chromatographlc/

Mass Spectrometric Method!152) )

)

115 2,4,5-Trichlorophenol..




-mo -

i Moy Bt

115 | 2,4,5-Trichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method""%#!

2) Automated Soxhlet Extraction, Gas, Chromatographic/
Mass Spectrometric Method!!128

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!1%24

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12]

116 | 2,4,6-Trichlorophenol

117 | 1,3,5-Triimethylbenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!'>2!
118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™'®!

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method”?

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!2

Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method"2

119 | Vinyl Acetate

120 | Vinyl Chloride

121 | m-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method?>2%

122 | o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method">29

123 | p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!2!
Purge and Trap, Gas Chroratographic/
Mass Spectrometric Method'*2?

-124 | Xylene (Total)

2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™"
Iy

125 | Zinc 1) Digestion, Inductively Coupted Plasma Method™'®
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5. United States...

20. Unlted States...
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20. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury In Solld or Semisolld Waste (Manuat Cold-Vapor

" Technlque). SW-846 Method 74718, 2007.

21. Unlted States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutlons by Thermal
Decompositian, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846 Method
7473, 2007.

22, United States Environmental Protection Agency. Test Methods for Evaluating Sotid
Waste Physical/Chemical Methods. Nonhalogenated Organics by Gas Chromatography, SW-846
Method B015C, 2007.

23. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement. SW-846 Method 9040C,
2004.

24. United States Enviranmental Protection Agency. Test Methods for Evaluating Solid
Waste Physlcal/Chemical Methods. Soll and Waste pH. SW-846 Method 9045D, 2004.

25. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Volatite Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018.

26. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018,

27. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physlcal/Chemical Methods. Total and Amenable Cyanide: Distlllation SW-846 Method
90108, 1996.

28. United States Environmental Protection Agency. Test Methads for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oil. SW-846
Method 90134, 1996.

29. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemlcal Methods. Cyanide In Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Method 9014, 2014.

30. United States Environmenttal Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Samples by Atomlc
Fluorescence Spectrometry. SW-846 Method 7474, 2007.

31. United States Enviranmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, Ultrasonlc Extraction. SW-846 Method 3550C, 2007W
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5. United States Environmental Protection Agency. Standards of Performance for New
Stationary Sources, 40 CFR 60. Appendix A, 2023,

6. United States Enviranmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. SW-846, 2014.

7. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Add Digestion of Sludges and Sediments and Solls. SW-846
Method 30508, 1996.

8. Unlted States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquld-Liquld Extraction. SW-846 Method
3510C, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemnical Methods. Soxhtet Extraction. SW-846 Method 3540C, 1996.

11. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Automated Soxhlet Extraction. SW-846 Method 3541, 1994.

12. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physlcal/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002. ;

13. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds (VOCs) In Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014:

14. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 19%6.

15. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for Volatile
Oreanles In Soll and Waste Samples. SW-846 Method 5035, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 60108, 1996.

17. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 6020A, 2007.

18. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Antimony and Arsenic (Atormic Absorption, Borohydride
Reduction). SW-846 Method 7062, 1994, ifsilusi

19. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Chromlum, Hexavalent {Colorimetric). SW-846 Method
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1 | Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Methad™
2) Instrumental Anatyzer Method™
2 | Hydrogen Sulfide Absorption Sampling, lodometric Method™!
Opacity fingelmann's Method®*!
4 | Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid
Method!®
2) Instrumental Analyzer Method!®
5 Sulfur Dioxide 1) Absorption Sampling, Bariumn-Thorin Titrimetric
Acid Method®™
2) Instrumental Analyzer Method!!!!
6 | Sulfuric Acid Isokinetic Sampling, Barium ~ Titrimetric Method!®!
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™ =

O

ianaTeedy

1. sed wesniatan uaeiyaddnual Squsdng, ussngnis. (2547) glieTiasedt
v, farfndedt 4. nponme: avmAmnsndunefouszmalng.

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water
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5. United States Environmental Protectlon Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2019.
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2) 5-Day BOD Test. Azide todification Mcthod 7!
2 Chemical Oxygen Demand 1) Open Reflux, Titnmetnic iiethod -/
2) Clased Reflus, Colarimetric Mathou

3) Closed Refluy, Titimetric Method?

3 Color ADMI Weighted-Orainate Spectiephotometric
| HMelhod ?
4 Cvanide Distillation, Cotorimelric Method |
5 Fermaldehyde Distillation,
[ Free Chlonne DPD Ferrous litfmelac Kiethod!
7 Oiard Grease |iquidd Liauid, Padizinr Gravimati'e Method?
8 |pH Electromerric Mathod!
% | Phenols 13 Distillation, Crlarcform [xtraction Method?

2) Distilialion, Direct Pholomenc Method ™

10| Sulfioe 7S Precipitalicn, lodometric Mellod™

11 Ternperature Feld Melhoa ™ |
| 12 Tolol Disolved Sotids Dricd at 180 °C 4 |
| 13 | Total Kieldahi Mitiogen 1 Semi-Macra Kjaldahi Methoa?

14| Total Suspended Solids Dried at 103-105 °C*
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7. United States Environmental Protection Agency. Standards of Performance
for New Statfonary Sources. 40 CFR 60. Appendix A, 2020,

8. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2023,

9, United States Environmental Protection Agency. Determination of Carbon
Monoxide Emission from Statlonary Sources; Instrumental Analyzer Procedure. 40 CFR
60, Appendix A Method 10, 2017,

10, United States Environmental Protection Agency. Determination of Oxide
of Nitrogen Emission from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR
60. Appendix A Method 7E, 2023.

11. United States Enviranmental Protection Agency. Determination of Sulfur
dioxide Emisslon from Stationary Sources; Instrumental Analyzer Procedure, 40 CFR 60.

Appendix A Method 6C, 2017, QG"/‘



fienomso/ @O OR & nsuTswmqma’mnssu

nuwwizsf o wragangtin
WATIWIW NINHT soco0

og o lagon
- o v Vo~ - - = e
1N L\l‘ﬂ'ﬂi'lhﬂaﬁ"I\rN'WMENUJ_’]UB\ﬂ'\ﬂlﬁﬁ!\ﬂi}n‘ﬂ‘u

Sou nssunsiems USEY Laueaied uavemaT a3y (Wizmeln) Sl
Srafie wileie USEH Loupaion uaussmet nju (Usanelng) S auit Env 2024/005
24TUl mo AwAu odron

FruntdoRensie U3t usaea waverwed njU (Ussimalye) $da sl iams
Sinseiioney nsiiiny e acuiifasd seo/eo Wifl ¢ w'wuﬁm.i*jwﬁ FuNBYAINUAY
Fwnseuos wouflefodmidivefiRnsiwesiedionsy e nRNAMIPLAEDY FIMAEELN
Wi S

niulsanugaamngsy Isunsrusaesdunsuflere et miiven fifans
Sieseheny U & 318 adududoueoud il

AT ot uenUT A0

Friiudl loss unsamstion nagid

AMUT mo UNUabTY quing

0w o Lo o maw o
A19UN mb UIHANGATIIA TwrUaAdu
o v oo . “v
APUV o WIBNUANN mmauwué

- =
WTVULWHDBNIIY

vawansewiuia

(UILWSBA NAUNIB)
eatuf UFRsmrm
shuRinlenugamma

puiidenaniousauativlssunians fusen
5. o e Do D doom-o
Wsedigdidavsednd eirwediv.mail.go.th

Gg".‘fﬂ,’."_f’f_’,‘ﬂ “gaEmnssnralng o TN TINARAE R ﬁ



UTE LauaaLas kauasmas n3U (Uszwmelve) 31ia (Friineulvg)

104 VYRYWAIUINIS 40 AUUNRIUINIG

LYUNNAILINIT LUAFIURA NINNA 10250






