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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Stack Total Hydrocarbon as Methane Pitot Tube BKK_FS0531 13-Jan-23 13-Jul-23 6
Stack Total Hydrocarbon as Methane Flue gas Analyzer RYG_FS0563 28-Dec-22 28-Dec-23 12
Stack Total Hydrocarbon as Methane Field Rotameter RYG_FS0198 1-Apr-23 1-Jul-23 3
Stack Total Hydrocarbon as Methane Total Hydrocarbon Analyzer RYG_ENO038 25-Jan-23 25-Jan-24 12
Ambient Total Hydrocarbon as Methane Total Hydrocarbon Analyzer RYG_EN0038 25-Jan-23 25-Jan-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FsS0411 10-Feb-23 10-Aug-24 18
Workplace  [n-Hexane Field Rotameter BKK_FS1006 3-Jan-23 3-Apr-23 3
Workplace  |n-Hexane Field Rotameter RYG_F50199 1-Apr-23 1-Jul-23 3
Workplace  |n-Hexane GC-FID BKK_EN0126 21-Apr-23 21-Oct-24 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 17-Jan-23 17-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_F50304 11-Jul-22 11-Jul-23 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0215 31-Aug-22 31-Aug-23 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0301 18-Oct-22 18-Oct-23 12
Noise Leq 12 hrs Sound Level Meter RYG_FS50302 11-Jul-22 11-Jul-23 12
Noise Leq 12 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0029 24-May-22 24-May-23 12
Noise Leg 12 hrs Sound Level Meter RYG_FS0030 25-Jan-23 25-Jan-24 12
Noise Octave Band Sound Calibrator RYG_F50215 31-Aug-22 31-Aug-23 12
Noise Octave Band Sound Level Meter RYG_FS0301 18-Oct-22 18-Oct-23 12
Noise Octave Band Sound Level Meter RYG_FS0302 11-Jul-22 11-Jul-23 12
Noise Octave Band Sound Calibrator RYG FS0496 17-Jan-23 17-Jan-24 12
Noise Octave Band Sound Level Meter RYG_FS0029 24-May-22 24-May-23 12
Noise Octave Band Sound Level Meter RYG_FS0030 25-Jan-23 25-Jan-24 12
Noise Noise Contour Sound Calibrator RYG_FS0213 26-Jan-23 26-Jan-24 12
Noise Noise Contour Sound Level Meter RYG_F50431 25-Jan-23 25-Jan-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_F50210 1-Dec-22 1-Dec-23 12
Noise Moise Dose, TWA Dose Badge Reader RYG_FS0211 1-Nov-22 1-Nov-23 12
Heat Heat Stress Heat Stress Monitor RYG_FS0521 7-Mar-22 7-Mar-23 12
Heat Heat Stress Heat Stress Monitor RYG_FS0218 14-Feb-23 14-Feb-24 12
Rayong Lab  |pH at 25 °c pH meter RYG_ENO0183 27-Feb-23 27-Feb-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_ENO032 14-Feb-22 15-Aug-23 18
Rayong Lab  [BOD Incubator RYG_ENO154 22-Apr-22 21-Oct-23 18
Rayong Lab  [BOD Burette 243007 21-Sep-18 21-Sep-23 60
Rayong Lab  [COD Spectrophotometer RYG_EN0037 21-Sep-22 27-Mar-24 18
Rayong Lab | Total Suspended Solids Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayong Lab | Total Suspended Solids Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Total Dissolved Solids 103-105°C  |Electronic Balance RYG_ENOQO2 1-Mar-23 1-Mar-24 12
Rayong Lab | Total Dissolved Solids 103-105°C  |Hot Air Oven RYG_EN0010 20-Oct-22 20-Apr-24 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_EN0002 1-Mar-23 1-Mar-24 12
Rayone Lab  |Oil & Grease Hot Air Oven RYG_ENO006 20-Oct-22 20-Apr-24 18
Rayong Lab | Oil & Grease Water Bath RYG_EN0061 20-Oct-22 20-Apr-24 18
Rayong Lab | Temperature pH meter RYG_FS0596 27-Jul-22 26-Jul-23 12
Rayong Lab | Chloride pH ISE Meter RYG_EN0152 22-Dec-22 22-Dec-23 12
Water Lab Total Oreganic carbon TOC Analyzer BKK_EN00&6 3-Oct-22 3-Oct-23 12
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Pitot Tube Calibration Data

Pitot Tube Identification Number BKK_F50531 Calibration Date : 13 Jan 23
Lab test duct Number : 258-1-13-01 Standard Pitot 1D BKK_FS0441
Calibration Sheet No. C-130123-BKK_F50531 Cp Standard 0.99
Type S Pitot Tube Coefficient Data
Type s pitot Standard pitot tube | Type s pitot wbe Cp (s) Cp(s)
tube Leg A8 (AP. mm.H,0) (AP. mm.H.0) Leg A LegB
Test 1 A 1200 17.00 0.840 -
1200 17.00 - 084D
Test 2 A 12.00 17.00 0.840 =
8 1200 17.00 - 0840
Test 3 A 12.00 16,80 0.845 -
8 12.00 16,80 - 0845
Te 0842 0.842

s = p

Py —Cpm] st BE <0.01

E [Cp {3} = Cpld or m]
Average deviationfd or B) = ———— nust BE S 0.01
3

C i . .
Calibrated by S L"” ?— ﬂw?ﬂj'j' - Approved by

{ Mr. Saksit Phaisanphisut ) {Mr Naithape! Jiengwareewang)
Field Scientist (4) Specilalist (1)

FORM N0, F Do-0es  BIVISUNJGL ¢ 16SIF DATE 30
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ENTECIH

Calibration Certificate 1 "y

Certificate No: G 660002
Date of issue : 03-Jan-23

e
L e

Instrument description  + Flue gas Analyzer v o, P
Instrument model t Testo 350 New REVIEW BY wocmsmmsmmrsmtirs
Instrumentserial no, ¢ 62965047 %
IDno orcontrolne, & RYG_FS0563 APPROVED BY ..o
Manufacturer t Testo SE & Co, KGaA

Probe description t - NEXT CAL. DATE 23_!,” !23
Probe model P

Probe serial :-

Customer name H ALS LABORATORY GROUP (THAILAND) CO.,LTD.

Customer address t 104 Phatthanaken 40, Phiatthanakan Road), Kiwaeng Phatthanalan,

Khet Suan Luang, Bangkok, 10250 Thailand
Total pages of certificate : 3 Pages

Receiving no. : L-230002
Receiving date. 3 27-Dec-22
Parameter of calibration Gas Callbration{Oxygen 2.498,10,04,21.02 %wal, Carbon Monaxide 60.14,309.9,1003 ppm,

Nitrogen Dicxide 30.34,80.56,202.2 ppm, Nitric Oxide 30.08,150.9,320.6 ppm,
Sulphur Diaxide 50.04,100.8,601.1 ppm)

Condition of UUC. T Used

Ambient condition 1 Miofthe ware carled out bilized labot
Temperature 123 £5°C
Humidity 155 4 15 %RH

Calibration place 17/121 5ol Ngamwongwan 47 Yaek 48, Toangsanghong, Laks, Bangkek 10210

Calibration procedure no. @ WI-C1L-28-C

Tie cabliration cevbificate expanded Lncentainty of mevsurement is stated as the standand uncerlainty of measurent
Mttiplied by coverage foctor k=2, wivch for & Aol distribution comesponds (o & cuverage protabely of approximately 959,

T7s cortificate i appled ony to sten under test Environmental condition,

This Cabbration Cevtificate may not be reporcuced other than in Al except with the permission of the ssuing knboratery:
Cakbration certifcates without Sgnature ad seat not vabd.

T cabbration cortificate documents are tracetity 10 natonal Standads, wivch FANEe Medsurenent decordng (o the
Intermational System of Units (S/).

Date of calibration : 28-Dec-22
Ky & feili
Mr, Sedtawut Nueathang Mrs. Nengluck Wangseties
Callbration Techniclan Technical Manager
FM-CL-09-C Rev.8 Pageloid Issued Date 26/02/16

Entoch Industrial Solution Co.Ltd,
17 127 Sol Ngarmwonpwian 47 Yook 48, Toongsorhone, Laks, Bangkok 10210 THAILAND Tol. O-2770 8888 Ca

ratonSentech coth

Tax D' 0105526035501  wwwantechcath

ENTECH

Calibration Certificate

Certificate No.: G 660002

Bogn

Pty

Standard References (Tabie 1)

Standard Certificate No. Vendor Due date
Oxygen ( 02 ) 2.498 % Vol 4215/21 Linde 30-Sep-25
Oxygen ( 02 ) 10.04 % Vol CG-0153-21 Nimt 18-Nov-26
Oweygen ( 02 ) 21.02 % Vol C6-0041-22 Nimt 10-Feb-27
Carbon monaxide ( CO ) BO.14 ppm €G-0040-22 Nimt 14-Feb-27
Carbon monaxide { €O ) 309.9 pom 2603/21 Unde 223023
Carbon monexide ( CO ) 1003 ppm 2583/22 Unde 08-Aug-24
Nitrogen Dicxide { NO2 ) 30,34 ppm 270322 LUnde 22-hug 24
Nitrogen Diexide ( NO2 ) 80.96 ppm 2041/22 Unde 26-Jum-24
Nitrogen Diexide { NO2 ) 202.2 ppm By Linde 20-Ju-23
Nitric Oxide ( NO ) 30.08 ppm CG-0089-22 Nimt 13-Jun-24
Nitric Cxide ( NO ) 150.9 ppm 2857/21 Unde 27023
Nitric Oxide ( NO ) 320.6 pom 2944721 Unde 02-u-23
Sulphur Dioxide ( 502 ) 50.04 ppm 320521 Linge 25:Juk-23
Sulphur Diexide ( S02 ) 100.8 ppm 3507/22 Linge 09-Nov-24
Sulphur Dicxide { 502 ) 601.1 ppm 320421 Linde 200023
Maasured room conditions
Temperature 3 235 °C  Humiity : 586 SLRH Pressure 10152 mbar
Calibration cenditions
Gas Temperature © 23 ¢ Fowrate : 1,200 mifmin Gas pressure 1021.2 mbar
Calibration Resuits Before Adjustment (Table 2)
Standard Mean of Uncertainty
Parameter of Standard Error
Values uuc ()
02 (%val) 2498 244 -0.058 0.20
02 (%val) 10.04 991 <013 0.40
02 (%val) 21.02 2114 0.12 0.80
€0 (ppm) 80.14 B0 -0.14 30
€O (ppm) 309.9 36 -09 60
€0 {ppm) 1003 1001 2 12
NO2 (ppm) 30.34 208 -9.54 80
NO2 (ppm) £0.95 62.1 1886 80
NO2 {ppm) 202.2 1768 -25.4 12
NO (ppm) 30.08 2 -1.08 80
NO (ppm) 1509 149 -19 8.0
MO {ppm) 3206 318 26 1
502 (ppm) 50.04 45 -5.04 5.0
502 (ppery) 100.8 95 58 6.0
502 (ppm) 601.1 568 333 13
FM-CL-09-C Rev.8 Page 2013 Isswed Date 26/02/16

Er
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Entech Industrial Solution Co.Ltd,

17 121 Sol Ngamwengwan 47 Yaek 48, Toongsonahcns. Laks. Banekok 10210 THALAND Tel 0-2770-8888 Calbratondantechco.th

Tax D 0105536035591  www.entech cath

ENTECIH

Calibration Certificate
i Certificate No.: G 660002

Baan

Calibration Results After Adjustment  (Table 3)

Standard Mean of Uncertalnty
Parameter of Standard Error

Values uuc 12
02 (%vol) 2498 244 -0.058 0.20
02 (%val) 10.04 9.1 013 0.40
02 (%vol) 2102 2014 012 0.50
€O (ppm) 80.14 80 -0.14 10
€O (ppm) 3099 300 09 6.0
€O (ppm) 1003 1001 2 12
NO2 (ppm) 30.34 29.2 BET] 60
NO2 (ppm) 6056 814 044 60
HO2 (ppm) 2022 2058 36 12
8O (pprm) 0.8 2 -1.08 80
NO {ppm) 150.9 149 19 80
HO (ppm) 3206 318 26 12
502 (ppm) 50,04 a9 104 60
502 (ppm) 100.8 101 0.2 60
02 (ppm) 601.1 604 29 13

Remark : 1 cmal/mal = 1 %vol, , 1 pmol/mal = 1 ppm,

End of Report

FMLCL-09-C Rew B Pagedofd Issued Date 26/02/16

Entech Industrial Solution Co.Ltd.

17 121 5oi Neanwongwan 47 Yask 48, Toorgsonkhons. Laks. Bangkak 10210 THAILAND Tel 02 770-8888 CalixationCentech.oo th

Tax 1D 0106536035591

www.entech.coth




ALS ROTA METER CALIBRATION RESULT APRIL 2023 ALS ROTA METER CALIBRATION RESULT APRIL 2023
R 1D. Calibration Date Regression Result Cosfficient (R?) Rotametor ID, Calibration Data sion Result Coofficient (R%)
BKK_FS0577 03 Apr 23 Y = 1.0246x - 1.1844 09882 BKK_F51041 01 Apr23 Y =1.0320x - 0.6769 09908
BKK_FS0570 03 Apr 23 ¥ =10313x- 08177 09909 BKK_FS1042 01 Apr23 Y =1.014dx + 1,94 09997
BKK_F50583 03 Apr 23 Y = 1,0023x - 0.0869 09985 BKK_FS1043 01 Apr 23 ¥ =1.0038x - 1,530 0.9999
BKK_FS0584 03 Apr 23 Y =1.0025x + 2.25 09999 BKK_FS1044 01 Apr 23 ¥ = 1.0273x - 1.6022 0.0008
BKK_FS0585 03 Apr 23 Y = 0.9881x + 5.4452 09003 BKK_FS1164 03 Apr 23 ¥ = 0.9913x + 0.8537 0.0097
BKK_FS0586 03 Apr 23 Y =0.9015x + 47452 1.0000 BKK_FS1165 03 Apr 23 ¥ = 1.0005x + 2.0857 1.0000
BKK_FS0588 03 Apr 23 Y = 1.0067x + 06738 09098 BKK_FS51166 03 Apr 23 Y =1.0842x - 169.6 0.9987
BKK_FS0589 03 Apr 23 Y =0.9823x + 0.3286 0.9936 BKK_F51200 03 Apr 23 ¥ = 0,9452x + 5.2058 0.9981
BKK_FS0590 03 Apr 23 ¥ =0.9961x + 2,8786 0.0999 BKK_FS1201 03 Apr 23 Y = 1.0045x - 1.8786 1.0000
BKK_F50591 03 Apr 23 Y = 0,9985x + 4,579 1.0000 BKK_FS$1202 03 Apr 23 Y = 0.0768x + 26,6572 0.0073
BKK_FS0502 03 Apr 23 Y = 0.9975x + 3.6419 1.0000 RYG_FS0197 01 Apr 23 Y =1.0042x + 15.442 0.9099
BKK_FS0503 03 Apr 23 ¥ = 0.9066x + 16.005 1.0000 RYG_FS0198 01 Apr 23 ¥ =1,0081x - 13.28 0.0009
BKK_FS0595 03 Apr 23 Y = 0.0057x + 5.1368 09909 RYG_FS0189 01 Apr 23 Y = 1.0255x - 1.2364 0.0909
BKK_FS0508 03 Apr 23 ¥ =1.017x- 14.044 0.0067
BKK_FS0507 03 Apr 23 Y =1.0063x - 10,787 1.0000
BKK_FS1004 01 Apr23 Y =0.9943x + 7.1533 0.9996
BKK_FS1005 01 Apr23 Y =1.0035x + 3.1167 0.9908
BKK_FS1006 01 Apr 23 ¥ =1.0273x - 0,4822 0.0508
BKK_FS51007 03 Apr 23 Y =1.0452x - 1.5374 09988 Roview By : Wiehreo Ch Anipravad Bt «5335(#'
BKK_F51000 03 Apr23 Y =1.0851x - 13224 09809 (. Wichan Choonharal) T Mr Sarayath diwranont)
BigES1010 03 heres X =1.9100x7 0.0008 199 Envira Field Services Manager Assistant General Manager
BKK_FS1011 03 Apr 23 ¥ =1.2046x - 6.6325 0.0861
BKK_FS1012 03 Apr23 Y = 1.0076x - 27.989 0.0006
BKK_FS1013 03 Apr23 ¥ =1.0821x - 200.52 0.0008
BKK_FS1017 03 Apr 23 Y = 1.0333x + 7.0584 0.0694
BKK_FS1018 03 Apr 23 Y =0.9551x - 18,832 0.9807
BKK_FS51019 03 Apr 23 Y = 1.0849x - 156.67 0.0876
BKK_FS1020 03 Apr 23 Y =0.9011x + 0.0364 0.9994
BKK_FS1021 03 Apr 23 Y =0.979x + 8.2333 0.0892
BKK_FS1022 03 Apr 23 Y =0.9088x - 2.4005 0.0897
BKK_FS1023 03 Apr 23 Y = 1.0245x - 1.3878 0.0006
BKK_FS1024 03 Apr 23 Y = 0.7414x + 47.3 0.0023
BKK_FS1025 03 Apr 23 Y =0.9087x + 5.4438 1.0000
BKK_FS1026 03 Apr 23 Y =1.0172x - 0.9531 1.0000
BKK_FS1027 03 Apr 23 Y =0.7331x + 40,317 0.0821
BKK_FS1028 03 Apr 23 Y =0.8085x + 0.2124 1.0000
BKK_FS1030 01 Apr 23 ¥ = 1,025x - 3,795 0.0894
BKK_FS1040 01 Apr 23 Y =1.0035x - 2.4295 0.9898
Page 10f2 ALS Laboratory Grovp Page 20t ALS Laboratory Group
] RYG_EN0038 )| I
NAC TEST REPORT. CNAC
R Y [CUSTOMER NAME  © ALS Laboratory Group (Thaitand) o, Lick [y inian wuaymod nfy simeilng) daii)
CUSTOMER NAME ALS Laboratory Group (Thailand) Co., Ltd, (13 10usaien unuosmad nfu Wrsmelvu) $ite) EQUIPMENTNAME | THC Anblyza;
EQRIPMENT NAME  : THC Analyzer [MANUFACTURER HORIBA MODEL : APHA-310 [SERIAL NO. ; L430GTHB
MANUFACTURER + HORBA MODEL : APHA 370 [SERIAL NO : UABNGATH TEST VALUES
STANDARD GAS CONCENTRATION (PPM) :  506.1 PPM CYLINDER NO 1 CCT30373
CYLINDER PRESSURE (pslg) 1,600 PSI CERTIFIED DATE 12/05/2020 NO. | THC Analyzer ( APHA - 370) . BEECRE | CARIER
CERTIFIED BY : AIRGAS EXPIRED DATE 1 12/05/2028 1 [signal ( CHa ) mv 4.300) 4200
2 [signel (THC) v 3.200| £1.900
AR gl Temp °C , Standard Value | Amblent temp +{5°Clo15°C) 46,700 50,000}
TEST RESULTS 3 |Reteler eressure ¥Pa , Standord Value - (Ambieny/ 1013100201010 70000 0.100)
RIS IDEAL  |ACTUAL CH4| ERROR CHA|sERROR CH4| ACTUAL THC|ERROR THC|95ERROR THC, a4 |ambient kPa current atmospheric pressure 161,000 101.100
S A0 0510 . g e 220 g o , Standard Value : 300 °C to 430 °C 20400 21200
1 10000 | 10050 | 0050 | o050 | 1ooso | ooso [ 0s0 kPl Morfral velog; 7 °a do' % b di ki
2 20,000 20,120 0.120 0.60 20,150 0.150 075 & |HMHC °C , Standard Value : 230 °C to 260 °C 240,800] 265,100
7 ocaav v, Standard Value 24V £05Y 23900 23.900)
2 20000 2010 G410 3t S0.0:0 S50 L B forsv V|, Standard Value : 5V 4 05V 5000 5000
4 0000 | 00036 | 0.030 008 40030 0030 0.08 o |aypess Optional) i, hommal value : 0.9 Limin « 0.3 Limin
AVERAGE (9%) 0.39 037 10 [over Flow (Optianal) | #rnin, Standard Value - 0.8 Limin or Mare
11 [cH4 Samping Reading PRM 3,530 2330
PPM 12 |NMHC Samping Reading PPM 4,280 1.150
50 ~ = S 13 [1HC_Samping Reading PPt Ll e
Gas CHATHC PP 0.21/0.20] ©.00/0 00
40 {—ERMPNAY ol - Bl :: :;Z ca:, Pt s4A7/55 78| 10034002
APPROVEDBY k) .4-/'/*' / —- acTun o M et Zifaadl 2 2
30 i ) ﬁlitﬂy Rermark : Reference EX-EN-D17-56 , Ambient HC Manilor APHA-370 Operetion Manual Page HB)
i DAIE ; o B ACTUN TH Rernark : | Ambeint lemperature = 5°C to 69°C )
20 e e - o —
Lineal (M TUAL IJ'IHW'MI‘\'I’NMU
0 e i Sorvice Malntenance
sunzbvamadniunn
g A i ’ ) £ 1 Calibration Zero/Span , Multipoint
0,000 10.000 20000 30,000 40.000 50,000
wanafidiunng
- duudoy wdasmmmodmidunsnsaeTaldeini
CALIBRATED BY : @ r!?- JDATE i ELYARAY CALIBRATER AT S 72 J
- D av Wl alops:
CHECKED BY 5 s NAQ 28./1/46 e
N :'mun1117wm1=d’mnnimﬂmﬁu L dmiddeuinsvfanmivae | Iny 02-868.0812 1§ 15 16, E-Mall : Engineer@jiranatee. com
Soanbayameinnwnilndiindy - Wnieinmdinne , T 02-8600812 #1516 , EMall: Engineergjiranatee.com ol 63/14-15,67725-36 OLINSAVN 7,742 CuNTIITE wvasTmiwas wmunananle g 10600 Ty 02-866:0812-12 T 02-666-1639
Lol 63/16-15,67/35-36 ounansmou 7,771 W isiadime wannonlen) nqaen 10600 Tn; 02860081213 Tnarn 02-868-1889

FO-EN-206 R01/22-10-16

FO-EN-207 RDO/D1-08- 13
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lranatee Asocutes Ca.Ltd
115, 6173536
cizhbasem 1,771, R Wiinaoa, Banghutys.
Bangkak 10600 T sdan
Tel G0MITELT
Mobde «HUB03999453
E-mall: jnac-eakibration @ ranaiee com
Web site: wobw Jraratee com

Page 101 2 Pages

'MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE
SERIAL HUMBER

10 NUMBER

CONDITION AS-RECEVED
CUSTOMER

ISSUE DATE

ENVIRONMENTAL CONDITIONS:

ASSOCIATIS ¢

Accredited colibration leboratory
I50/EC 170252017
NSC-TISHTIS 17025
CALIBRATION 0367

(M E Y

Al speed mecsurement loborotory
Colfbration services department,

Cartificate Number

CL018-66

CERTIFICATE OF CALIBRATION

 Cup anemometer
Novabynx
 Sensor: WS-03F

Oata logger. 203-WS-258

ALS laboratory group [Thalland] Co., Ltd.

104 Phatthanakan 40, Phatthanakan Rd, Knwaeng Susn Luang,

Khet Suan Luang, Bangkok 10250 Thalland.

127 Jan 2023
:10Feb 2023
‘10 Feb 2023

Ambient condition in the laboratory are s follow:

Temperature
Relative Humidity
Amospheric Presture

PLACE GF CAUBRATION

1230230 c
5504150 XRH
1010410 hPa

+ Fiffel type wind wane! of Jiranatee Assoctates Co,, Ltd.

Precanditioning
Messurement Conditian

TABULATION OF RESULTS:

The table on next page give the measured walues.

Calibrated by:
2 Mr. Sorawit Thachalad
1 Miss Jittragorn Lertsamphal

Remarks,
 Hodita crabk gactin sces of the wid el

o ' o
Win directian frontal are 100
Dlameter of mounting pipe’ .
Blockage ratia of test abject o1

+ 24 hours at amblent conditions.

38

The eup nmmm was. Bgainst
Standard oir velocily transducer modet. 45512
ond pitat tube with precision dgferentiol pressure
meter model: DFM2500 In an tose testaedtion of
Eiffeitype wind tunnéd with 900 cm cross test
section orea. The WI-CL-0G7 boied on IEC 61400
121, Wind energy generation systems - Port 13
I Power performonce  measwements
eleciricity producing wind tucines, March 2017
W used az @ cokibrotion guidelne

Troceabliity:

Tis certificate provides a troceability of The
measuremént ta recognized the notinal
stondards, end o realizotion of the international
system of units (51} through the NIMT (Nationol
Metrology institutz of Thallond] via Certificate
number: MW-0052-21 and MW-0066-22

coverage foctor k2, Which for a normal
probabiity

of oppraximately 95%. The standurd uncertalaty

has been determined in accordance with the GUM

“Evatuntion of measurement

dota - Gulde [0 the expression of uncerieinty in

measuremeat’

Tha average values during measurement are (23.8] °C, (42.8) HRH and (1610.3) bPa.

J
NAC

STRAMATE ASSO8 ATES €0, LTD,

* Dlameter of mounting plos
oot

Approved signatary:

s, Parinya Boorcharoen
Callbration Depsrtment Manager

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

Certificate Number

CL-D1B-66

Page 2ol 2 Pages

MEASUREMENT RESULTS

The cup anemometer, Unit Under Cabdration (UK was exercise ot 10 mfs for 5 minutes prior to calibration being performied, The standard air veloity 0.5 m/s
105 m/s was calculated by 2 standard air velocity transducer and above S m/s 10 30 m/s was calculated by a plitat tube with precision differential pressure
meter which was installed 40 mm ang 303 mem respectively away from wind tunnel nazte, ULC was instalied a1 center of the test section, The calibration was
carried out under both rising and falling alr velocity in the range of 1 m/s 1o 16 m/s at calibration interval of 1 m/s. The resukts of calibration and associated
measurement uncertaimties are reported in the table below

Vr® Temp. wind tunnel Temp. room Error v fkea]
mis) ral ra {mfs) B
0383 2360 2355 22 a5
2038 250 nss 02 a6
1.044 23.50 2355 02 018
4147 2358 258 03 019
500 2350 2355 0.1 018
558 2362 2355 a1 018
704 2328 2358 ol 018
Bl6 1356 2355 a1 019
510 2326 2385 1 019
w07 2350 355 -1 019
1133 n.10 2355 a2 o0
1213 2350 13.55 a1 030
1331 312 2355 01 on
1425 2336 2355 02 027
1524 110 2155 a2 028
1629 2120 2355 01 o2t

Remark:

" Cabbraon e

" Velachy of standard

Vekcity of Uit Under Calbration

PHOTO OF CALIBRATION 5€T-UP

Calibration set vp of the wp anemometer calbration In the

0, Ltd The cup snemometer shawa may differ from the
eatibrated one Remark: The proportion of the set- ug is not e

JIAKATE AOCIATES €0, LTD

NAC

Jranatee Atvociates (o, kid

& 3

Fetchiacer 2,111, R Wi
Sargiak 06001 u-n
Mm«v Mu.n-»m

£mat prac-cabtuaton @ anates (om
Wik e s ranatee com

o, Barghoryal

Page 1012 Pages

10 NUMBER
CONDITION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATL
ISSUE DATE

ENVIRONMENTAL CONDITIONS:

Aceredited colibration leboetory.

tin I5CAEC 17025:2017
WSC-TiSk 113 12025
CALIBRATION 0367
Ak speed measurcment kaboratory
raidunlm services deportment

Cartificate Number

CLO16-66

CERTIFICATE OF CALIBRATION

+ Wind Direction Sensor
+ Nevalyn
+ Semwor: W-02F

Gata logger: 200 WS 158
Sensof: -

Data bopger: AS3ED
RYG_FSo411

Used ftem

ALS Iabaratory groun (Thalland] Co., Lid.
104 A,
Khet Suan Lusng, Bangkok 10250 Thalland.

27 Jan 2023

10 Feb 2023
+10Feb 2023

Amblent condition in the laboratary are as follow:

Temperature
Nelative Humidity
Atmospheric Pressure

BLACE OF CALIBRATION

CALIBRATION CONDITION

Measurement Condition

TABULATION OF RESULTS:

The table on next page give the Mmeasured yakies.

Calibated by:
[ Mr. Soravit Thadhalad
[ Miss Mtrapom Lertiomphol

Wemeck, %,
" Wekale croitpection ares of the wind tunnel
1 ¥ obpect

1230130 ¢
15501150 WAH
10101 10 hPa

+ Eiftel-type wind tunael of liranates Associates Ca, Ltd

Wind tunnel cross-section afea’ 900 o
‘Win dieection frontal area® 129 em'
Diameter of maunting pipe’ . mm
Blocksge mtio of test objeat” 043 |

. 34 hours st amblent conditians.

Cokibretion procedure:

The wind direction sensor wes colibrated apaimi
Stonderd Rolory Eneader  model;  AX4009TS-
DMO4-P3-5-U0n an clase fest-section of el
type wind turnel with 900 om’ €ross tei section
area, The WIHCL-008 based on IEC £1400-12-3,
Wind energy generation lystems - Part 121
Pawer performonse measureineits of electricity
producing wind turbines, March 2017 was wed a5
& callseation guideline.

Yeoceebiity:

This certificate provides o troceatilty of The
easurement 10 18cognired the national
stondords, 6nd to tealization of the international
system of units (S1) through the NIMT (Notions!
Metrology Institute of Thailond) via Certificate
namber; DA-043-22

tncertainty of Measurement:

The reparted uncertainty of measurement i
bosed un the standard uicertainty mukiphed by o
caveroge foctor k=2, Which for  normal
distributian corresponds 1o o covernge probatility
of opproximataly 95%. The stondard uncentointy
has been determined In occordance with the GUM
‘Evaluotion of measurement

datid - Guicke Lo the expression of uncerlaiaty in
measuement’

3 The average velves during measurement are (23.5]°C, (48.3) %RH and (3011.4) hPe.

)
(P~

J
NAC

HEANATE ASSOCIATES €O, LTE,

* Dismtes of motnting pige
sy

M. Parinya Boonchargen
Cabbration Depariment Manager

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

IN WRITING FROM THE LABORATORY

CLO16-66
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MEASUNEMENT RESULTS *

The wind ditection sensor was calibrated sgainst standard rotary encoder by ot ethod. ent was carried out at €57
interals In ciockwise wod counterclockwise directans aher offiet sdjastment ha been made. The flow speed nn«m tunnel fusualty 5 mA) s kept constant
while the sensor is rotated around its verical axis are reported in the table below.

e spaad D'w D' Error U =2}
mfs Degrea 7} Degres %) Degree (") Degres ()
0.000 o 058
45000 41 A 058
90,000 w7 3 ass
s00 135.000 135 o 068
180.000 m H 074
225.000 30 5 068
270.001 s 5 0Ls
315.000 320 5 0.58
Remark:
onby eount place

Dirsction of standard
Direction of vt Under Cabbration

=*4End of Cartiiicate of Calibration***




ALS ROTA METER CALIBRATION RESULT JANUARY 2023
Rotameter ID. Calibration Date Regression Result Coefficient [R’)
BKK_FS0577 03 Jan 23 ¥ =1.0250x - 0.6354 0.9007
BKK_FSDS:’D 05 Jan 23 Y =1.0005x + 0.2803 1.0000
BKK_FS0583 05 Jan 23 Y =0.8076x + 1.2146 1.0000
BKK_FS0584 03 Jan 23 ¥ =1.0104x - 0.3929 1.0000
BKK_FS0586 05 Jan 23 Y =1.001x - 1.3618 0.9909
BKK_FS0587 03 Jan 23 Y =1.0038x + 0,881 1.0000
BKK_FS0588 05 Jan 23 Y =1.0015x - 0.6876 0.9909
BKK_FSo0580 05 Jan 23 Y =0.9958x + 1,7452 1.0000
BKK_FSOSM 03 Jan 23 Y =0.9677x + 64.54 0.9851
BKK_FS0583 03Jan 23 Y =0.98792x + 21,393 0.9872
BKK_FS0584 03 Jan 23 Y =1.0455x - 43.344 0.86976
BKK_FS0585 05 Jan 23 Y =0.8983x + 1.18 1.0000
BKK_FS0587 05 Jan 23 Y =09788x + 22.286 0.8971
BKK_FS1004 03 Jan 23 Y =0.9943x + 71610 0.9996
BKK_FS1005 03 Jan 23 Y =1.0045x + 21167 0.9998
BKK_FS1008 03 Jan 23 Y =1.0288x - 0.3852 0.9099
BKK_FsS1008 03 Jan 23 Y =1.0181x + 0.1282 0.9998
BKK_FS1008 05 Jan 23 Y =1.0018x +1.12983 1.0000
BKK_FS1011 03Jan 23 Y =1.0463x - 1.9344 0.9685
BKK_FS81012 03 Jan 23 Y =1.0082x - 53,425 0.9890
BKK_FS1013 03 Jan 23 Y =1.0058x - 9.701 1.0000
BKK_FS1014 05 Jan 23 Y = 0.9860x + 1.2643 0.9985
BKK_FS1015 05 Jan 23 Y =1.004x - 0.7571 0.9999
BKK_FS1016 05 Jan 23 Y =0.078x + 24623 0.9973
BKK_FS1017 17 Jan 23 Y =1.0022x + 0.4211 1.0000
BKK__FS!CHB 17 Jan 23 Y =0.9893x + 58317 1.0000
BKK_FS1018 17 Jan 23 Y =0.9858x - 11.574 0.9986
BKK_FS1020 03 Jan 23 Y =1.0208x - 0.6221 0.9998
BKK_FS1021 03 Jan 23 Y = 0.992x - 44509 0.6997
BKK_Fs1022 03 Jan 23 ¥ =1.0067x- 12 483 0.9889
BKK_FS1023 03 Jan 23 Y =1.0013x + 0.5823 0.9993
BKK_Fs1024 03 Jan 23 Y =1.0036x - 50.787 0.9999
BKK_Fs1025 03 Jan 23 Y =0.974x + 27.034 0.9969
BKK_FS1026 05 Jan 23 Y =0.9783x + 1.7075 0.9991
BKK_FsS1027 05 Jan 23 ¥ =1.145x - 80,325 0.9797
BKK_FS1028 05 Jan 23 Y =0.9815x + 13.628 0.9989
BKK_Fs1028 03 Jan 23 Y =0.8706x + 36283 0.9951
BKK_FS1030 03 Jan 23 Y =1.0197x - 52 982 0.9908
Page 10f 2 ALS Laboratory Group

ALS ROTA METER CALIBRATION RESULT JANUARY 2023

Rotameter 1D, Calibration Date Rogression Result Coofficient (R?)
BKK_FS1031 03 Jan 23 Y = 0.8995x - 0.1581 1.0000
BKK_FS1039 03 Jan 23 Y =1.0242x - 4.3007 0.9986
BKK_FS1040 03 Jan 23 Y =1.0035x + 1.0705 0.9098
BKK_FS1041 03 Jan 23 Y =0.8791x + 0252 1.0000
BKK_FS1042 03 Jan 23 ¥ =1.0186x - 3.7429 09998
BKK_FS1043 03 Jan 23 Y =1.0038x + 2.961 0.9698
BKK_FS1044 03 Jan 23 Y =1.0189x + 0.2068 1.0000
BKK_FS1163 18 Jan 23 Y =1.0127x + 0.8332 0,9856
BKK_FS1164 18 Jan 23 Y =1.2176x + 47376 0.9052
BKK_FS1165 18 Jan 23 Y =1.0005x - 47.94 1.0000
BKK_FS1168 18 Jan 23 Y =1,0346x - 35.841 0.9996
BKK_Fs1200 03 Jan 23 Y =1.0168x + 0.4034 0.9997
BKK_F51201 03 Jan 23 ¥ =0.7655x + 60.985 0.9986
BKK_FS1202 03 Jan 23 Y = 0.8593x + 87.615 09858
RYG_FS0187 03 Jan 23 Y =1.0305x - 94,849 0.9991
RYG_FS0188 03 Jan 23 ¥ =1.0103x - 19.254 0.9988
RYG_FS0199 03 Jan 23 Y =0.0807x + 0.998 0.9683
Roview By : Wb Ch Approved By : SFW-_

(Mr. Wichan Choonharat)

Enviro Field Services Manager
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(Mr.Sarayuth Jittranont)

Assistant General Manager

ALS Laboratory Grotp
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Certificate of System Qualification
8C-0Q

Aqlient GrossLab Compliance Servicos

Systam |D: GC4

Organization Name ALS Laboralory Group {Thalland) Ca., Lid.

Organization Location 104 Phatianakan 40, Photionakon Ro.. Suan Luing: Bangkok 10250, e
Provey o W T
Dala October 21, 2021 10:05:40 AM | e} A%
| — ET {
EQP Name: AgllentRecammended EAPEROVEVEY 4 f
EQP Revision 6C0250 | Rgy 9023 |
g |

Overall Qualification Status: Pass

2\

€ 2021 by Agllant Technalogies

Setpoint Status: Pass

Setpoint Actual
Inlgt Pressure: 250 psi 248 psi
Accurpcy 0.4 P
Agilent Recommended: <= 12

Ovurall Inlet Pressure Accuracy Test Stotus

Pass

System Inspection and Basic Safety and Operation
Name 7890

Setpoint Status: Pass

Overall System Inspection and Basic Safety and Operation Test Status
Pass

Intet Pressure Docay

Name: 7890
Front ssL

Setpoint Status: Pass

Prossure: 250 psi

Prossure Change: 00 psi 15 minutes

Agllant Recommended. >= 20 and <= 0§

Overall Inlat Pressure Dacay Test Status
Pass

Inlst Pressurs Dacay

Name 7830
Back ssL

Setpolnt Status: Pass

Pressure: 250 psi

Prassure Changa: 0.0 pei 15 minutos

Agilent Recommended: = .20 and <= 08

‘Overall Infet Pressure Docay Test Status

Pass

Agllent CressLab Compliance Sarvices

Inlst Pressure Accuracy

Intat Prassura Accuracy

Name: 7890
Back ssL
Setpoint Status: Pass
Setpoint Actual
Iniot Prossure: 250 psi 249 pl
Accuracy: 01 pl
Agllant Recammonded: = 12

Overall Inlel Pressure Accuracy Test Status

Pass

Name: 7830

Front 881
Date: October 21. 2021 10:05:40 AM
Systom 1D: GG§

Paget /22

Datector Flow Accuracy

Date: October 21, 2021 10:05:40 AM
System ID; GC6
Page 2122




©2021 by Aglient Technologios. Agient CrosaLab Compliance Services 2021 by Aglient Technologles Agitent CrossLab Compliance Services
Nama 7090 Setpoint Status: Pass
Front FIo Flow Type: Fuel
Setpoint: 3200 mLimin Measured Fiow: 201 mlmin
Setpoint Status: Pass
Accuracy: 09 mlimin
Type:
Flow Type: Fuel Aglient Recommended: <= 100 % setpoint {30 mimin )
sl %0 mlimic Mesdured Flow! 22 DL Limit s perceniage of setpoint or 0.5 mifminute, whichever is largast
Accuracy: 05 mdmin
Agfent Recommended: = 100 % selpoint ( 30 mimin ) Setpoint Status: Pass
i . % i
Limit is percontage of setpoint or 0.5 miminute, whichever is largest Flow Type: Cnidizer
Setpoint: 4000 mbjmin Measured Flow: w73 mumin
Satpoint Status: Pass
Accuracy: 27 mUimin
Flow Ty
¥pa: Osidizer Agitent Recommendad: < 100 % satpoint ( 400 mimin )
Satpoint 4000 mismin Measured Flow: 3940 mUmin Limit is percentage of setpaint or 0.5 mi/minute, whichever is largest,
Accuracy’ 60 muUmin ‘
Agilent Recommended: e 100 % setpoint ( 400 mimin ) Satpoint Status: Pass
Limit is percentege of sotpaint or 0.5 miminute, whichever is largest. Flow Type: Viekinn
| Setpoint: 250 mLimin Moasurad Fiow: 244 mUmin
Setpoint Status:
| Accuracy: 06 mbimin
PlawTipe: | Agient Recommendied. PRETYY % setpoint (25 mimin )
- 4. m| n o
Setpoint mLimin Weeagured Fiow i i Limit is percentage of setpoint or 0.5 miiminue, whichever is largest
Accuracy: 08 mimin
Aghent Recommended: e 100 % satpoint (25 mimin ) Overall Detector Flow Accuracy Test Status
Limit Is percentage of setpolnt or 0.5 m/minute, whichever is largest. Pass
Ovarall Datector Flow Accuracy Test Status GC Oven Temparature Accuracy
Pass
Name. 7890
Datactor Flow Accuracy
Name: 7800
Back FID
Date: October 21 2021 10.05:40 AM Date: Octobar 24, 2021 10.05:40 AM
System 10: 606 System 1D: GC-6
Page 3122 Poge 4122
©2021 by Agllent Technologles Agilent CrossLab Compliance Services ©2021 by Aglient Technologles Agdont CrossLab Compllance Servicos
Setpoint Status: Pass Selpoint Status: Complated
Zone: Ovan
S Injoction Volume on Column: 10 ul
Temperaturo: 2300 2315 © Overall Scouting Run Status
Completed
Accuracy: 15 e o
Agilant Recommended: *»= 10 % setpoint in K { -50 c )
Nolse and Drift
e 10 % setpaint in K. (80 G ) Lol
Setpoint Status: Pass Tested Combination1 Frant SSL i Front FID
Zong Qven Name: 7830
Setpoint/Actual
£ : P,
Temperature: 160.0 1005 ig atpelot Slatus: .
Base Signal. 127
Accuracy: 08 "0 e o
Agilent Recommanded: = .10 % selpoint in K a7 C o) ASTM Noisa Drift
< 10 % selpoint in K a7 A ] A PAVHE
! 0.06 0.10
Overall GC Oven Temperature Accuracy Test Status Agiant Recommended: e [BD - famn
Fasy Status, Pass Pass
GC Oven Tomperature Stabil
Owverall Noise and Drift Test Status
Name: 7890 Pass
Setpoint Status: Pass
Injoction Precision
SetpointiAverage L i
Temperalure: L R e i Testod Combination! Front ssL 1 Front FID
Stabikty. 0.1 © Name: TEB3A
Agan! Riscommended: L Setpoint Status: Pass
Overall GC Oven Temperature Stability Test Status Injection Valume on Column: 10 u
Pass Aron RSD 042 % Retention Time RSD: 018 %
Agilent Recommended. <= 300 <= 100
Scouting Run
Ovarall Injection Precision Test Status.
Testod Combination! Front sSL 1 Front FID il
Injection Tower |
Nama: T003A | Signal to Nolsa
Data: Oclober 21, 2021 10:05:40 AM Dote:
System ID: GC-6 System ID:
Page 5122 Page 6122




©2021 by Agilent Technologies

Agllent CrousLab Compliance Services

©2021 by Agllent Technolagles

Overall Noise and Drift Test Status

Pass

Agllent CrossLab Gompliance Services

Injection Procision
Testad Combination2
Name:

Setpaint Status:

Injection Volume on Column

Area RSD:
Agilent Recommended:

THO3A

118
<= 300

‘Overall Injection Pracision Test Status.

Pass

% Retention Time RSD: 012 %
<= 1.00

Signal to Nolse

Tested CombinationZ

Name:

Setpoint Status:
Signal to Noise
Agilent Recommended

Brck s5L
Injoction Tawar
7890

Pass
BO5466
>= 300000

‘Overall Signal to Noise Test Status.

Pass.

Tested Combination1 Front 8SL ¢ Front FiD
Injoction Towar
Name: 7890
Setpoint Status:
Signal 1o Noise: 1174881
Agilent Recammended: >= 300000
Overall Signal to Nolse Test Status
Pass
Scouting Run
Tesied Combination? Back sSL 1 Back FiD
Injoction Tower
Name: 76034
Setpoint Status: Completed
Injecticn Voluma on Column: 10 ol
Ovarall Scouting Run Status
Completed
Noise and Drift
Testod Combination2 Back SSL i Back FID
Name: 7890
Sotpoint Status: Pass
Base Signal: 104 pA
ASTM Noise orift
pA pAHE
005 0.00
Agilent Recommended: <= 010 <= 250
Status: Foss Pags
Date: Ociobor 21, 2021 1005:40 AM
System 1D: GC6
Page 722

Date: Ociober 21, 2021 10:05:40 AM

System 1D: GG6

Paga /22

©2021 by Agilent Tochnologies

Instrument Details

Purpose

This section describes the as found system configuration.

Details

Agllent CrossLab Compliance Services

System
System ID GC-b
Manufacturer Agilent Technologies
Name 7890
Flow Date Ingut Manual Dala
Temperature Data Input Manual Data or Other Duta Logging
Tested Combination?
Injection Technique Injection Towar
Sampler Identifier Sampler 2
Inlat Front
Detector Frant
LTM Included? No
Tested Combination2
Injuction Technique Injoction Tower
Sampler Identifiar Samplar 3
Inigt Back
Delector Back
LTM Included? No
Sampler 1
Manufaciurer Agilent Technologies
Type Tray
Name 768934
Model Number 45144
Serial Number CN 15380030
Firmware Revision A0
Vial Hoatar Not instalied
Date: October 21, 2021 10:05.40 AM
Systam ID: GG-8

Poge 8 /22

@2021 by Aglient Tachnaioghs

Agitent CrosaLab Complance Sarvices

Sampler 2
Manufacturer Agilent Technologies
Typo Injaction Towst
Name 76934
Modal Number GAS13A
Serial Number CN10340103
Firmwara Revision A10.09
Usage Sampla Injectian
Lacation Frant
Syringa Volume (pL) 10

Sempler 3
Manutacturer Agitant Technologies
Type Injectian Towar
Name 7683A
Motlel Number G4B13A
Sarial Number CN16260126
Firmveare Revision A10.09
Usage Samplo Injection
Location Back
Syringe Volume (L) 10

Mainframe 1
Manufecturer Agilent Technologins
Nama 7800
Mode| Numbar G3440A
Serial Number CN114B1066
Firmware Revisian Wersion 4 27
Component IDiAsset No GC6
Ovan Type Standard

Date: October 21,2021 10.05:40 AM

System 10: GCH

Page 10122




©2021 by Aghlent Technologien Aghient CrossLab Compliance Services ©2021 by Aglient Technalogles Aglent CrossLab Compliance Services
Inlet 1 2
Electronic Signature
Manufacturer Agilen! Technologies
Purpose
Name 7890
This signature page was created and published beceuse the ACE sign-off action was executed, which is valit for the eriire document,
Type ssL inchading attachments. The ACE sign-off is an electronic signatura that requires twa distinct Identification components: unique usemame
Location Frond and personal password. The Agilent representativa wha has delivered this the meaning and leg fan
electronic signature. As a trained official operator. the Agilent reprasentative has a unique pussword and logon to eccess ACE and
Carrier Gas Hellum eloctronically sign this document. (Other e-signatures can be applied to this document using @ Document Cantent Management ot other
Cantral Type Electronic Prossure Contral (EFC) suitable mathod defined in your dats sccess and control procodures. )
Purged Inlet Yes
Inkt 2
Manufacturer Agllent Technalogies Details.
Name 7890 Full Nama of Signer Sufiys Thongkaew
Type & Logged On User Name: suriyn thongkaew@nan.agilent.com
Signature Creation Date: Ociober 21, 2021
Location Back
Reason for Signature Executed protocol and published this ariginal version of document
Carrier Gas Hekium
Control Type Electronic Pressure Contral (EPC)
Purged Inet Yos
Peliter) Regulatory Disclaimer
Manufacturer Agilent Technologies
“This. dacument provides a protocal lo verfly and record instrument configuration and svidance of proper operaton. I has been prepared from our
Name 7E20 inlerpretntion of applicable regulations as well a3 induslry beel practices. The dacument s designed 1o provide an important component of a complete
Type FiD comphanca packige. Valdation depends upon many faciors and use of this protocol alons does not assure compliance. Agllent Technologies makes no
BfonvsEs Of rpresaNntatons os 10 [t suMiciency for any speciic reguiatory program.
Adapter Capiary
Control Typa Elactronic Pressurn Contral (EPC)
Location Front Warranty
. " Agiant Technaiogies makes no waranty of sny kind ko this material. including bt not bmited o, for
o bgen 2 particulae purpess. Agéent Teehnologies shall not b liabls for arrors contal o for incadental o with the
Detector 2 turnishing, parformance, of use of this matafial.
Manufacturer Aglent Technologles
Name 7890
Type FID
Adapter Capilary
Control Type Electronic Pressure Contral (EPT)
Location Back
Makeup Gas Nitrogen
Date: October 21, 2021 10.05:40 AM Date: Ocicber 21,2021 10,05:40 AM
System ID; GC-6 System ID: GC6
Page 11/22 Poge 12122
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sor Nama suriya horghasw Brstemia AC 8 Uner Name: By omokeew Systam i GC
Wnstrame, ABAKWIEN. Print Datn Octolier 21,2871 10.55,46 AW Hostaame ABOKINTTE Prioh Cate Gelaber 21, 2881 18165 45 AM
00/GC ALE CHY 1461646 Transaction log 00 GC AL C114B1066 Transaction fog ¢
Time Tiamacton  Activiy Typa of Tramsaction OptionalInformetion Time Transaction  Acthity Type of Tramsaction Goton inermation
s Portermed Siate Purtormet
Octobor 20, 2071 121850 Aut SewsionGrented  Sesson Hone Ocioter 20,2071 16298 Ed [a—— ot Pressurs Decay - Front Run Counl 1
Py ™ 551 Pramira Consobed nist
525001 >+ 20pum
Oelober 30 2021 121880 Sawrd Confgumion Sewwon Nane 050
o
Oclober 20, 2071 10218 Siaat Eanculon Inlsl Presure Accueacy - Front None
Ociobes 20 207112 1080 Auckt Ertevant Licensing User s Honpayng and doms. " o i
o ok e an urkick code oy
Dclecn 2 B2V A Fuloted: Bt FOP Salots Ny Ocioter 10,01 10226 End Execiion i Prukaore Accucy - Front Run Conmt 1
m chalnct e 4 S50 - Prosure Comirotod beet
Fio pan 5 2801 <= 12l
[ ——
o2 5116582 3! el Qctoter 2,21 19225 Stan Execiion it Prewturs Dacay - Back Moo
£GP Fie Karw ™ S5L - Pressurs Conirobed et
5 £2:51 eaol EGH* Harma 5250 0m-1 2 200w #0d
[Apkermsarmersind] 05
Getober 20, 2071 127502 End Conbguasan  Session Horn Octotmr 20, X1 10421 Erd Executon e Prmasion Decay - Back R Conmt 1
e w S8L - Proasurs Controbod i
S 7500m0-1 v 20084
Octotor 20, 071 122500 St usifcaton  Sesson o0 ey
o
October 20,2021 10783 Stan Exccuton et Pressurs Accuracy - Dack. Hane
Getoter 2. 2021122509 Blant Frucusan Systom Inspocin snd ea  None it TRyg o i
™ sty and Opaemon - 10601 B 20 Lo 20w
Cualdative Test - No se@omis.
- October 20,2621 10011 Eng Exocuton i Proasirs Accurscy - Beck Rom Court |
L S5 - Pressurs Conbrobed Inlst
October 20,2021 12025 £ Exscuton System bapochon and Besc  Run Count 1 .5 280pw-L e 1200
o Satety an Operation - 1890
Qunitaton Teat - o yatports October 20,2021 10818 $tan Exceuton Detector Fow Aecancy -Front  Hoom
nsucloneg L FIO -Type Fusl-S 300
i L € 10 0% setpon
Ociober 20 2071125830 Start Execatton et Preasors Decay -Fromt Hone
Py 5L - Preasure Controtied kel Dclcber 20, 2021 12073 Audit Data Distecior Flow Acouracy - Front Manual Deia Eniry
-5 2500m-1 3= 20 psiand o FIO - Tyou Fosl-§ %0
L midmin . L <= 10 0% selpoint
October 20,2021 12096 Emi Exscution Delaciol Flow Acouracy - Front un Courd 1
o FID Typa Fusi- 6 300
b L <+ 100% smonint
Paga 1110 Pageai1
Oate: Oclobar 21, 2021 100540 AM Date: Cctober 21, 2021 10:05:40 AM
System I0: GC6 System 10: =]
Page 13122 Page 14122




©2021 by Aglient Technalogies Agilent CrossLab Compliance Services ©2021 by Agltent Technologies Agltent CrossLab Gompilance Services
Usor Narn: suinya tharghi Byston W G4 s Kama. sy thomyhasw Eystm I 636
Hontneme: ASBKRWFO1S Hastmane. ASBRIWTONS Pyl Date: Detobar 21, 2021 10.05.48 AW
00 GC ALS CN11461066 Transoction log | 00 GE ALE CN114E1066 Transaction log .
Time. Tramsactien  Activiy Type of Tramsaclion Opional Infarmaiion Time Transaction  Activity Type of Transaction Optional nformation
Biate Portormed State Portonmed
Ociober 20, 7021 12009 St Exccusen Detector Fiow Accumscy - From  None Ociobar 20,2671 14116 End Exbcubon Deteciar Flow Accutacy - Back  Run Cound 1
Py I~ Typo. Dsdaer - 5. 4000 " FIO: - Tyne Onldzer - § K08
mimin- L <= 10.0% soipont - L <= 10 0% sbtpoiat
October 30, 2021 12337 Al Data Ditector Fiow Actutacy - Fronl  Manuil Data Ehiry ckober 20, 2021 1M 46 Stk Exscusen Detorinr Fiow Acourney - Back  Noow.
P FID - Type Ouchaee - § 4000 L FID. - Type Makuup -5 280
muimin - L <= 10 0% selpoint miLimen L = 10 0% setpont
Cclobar 20,2071 11329 Eng Exscuson Dstocsor Flow Azcurcy - Frond Run Gount -1 Celobes 20,2021 13833 Aut ™ Detocior Flaw Accuracy - Bach  Marwal Dikd Ertly
P FID. Type Oucizer- 8§ 4000 L FID:- Typa Makaup -6 250
ML L€ 10.0% seipant { e <L <= 10 0% selpont
Ocicler 10,2921 12331 St Execuion Delecior Fiow Accuracy - Frond Nana Ocobes 20,2021 13636 Ena Executon Detoctor Flow Accurecy - Bach  Run Count 1
P FID. - Typa Makeus- 5250 o FID: - Tyne Mabaup - 5. 250
mmin <= 10.0% solpainl Limin L <= 10 0% sstpant
Oolober 20,2021 13140 Audl Duin Dutecton Flow Accurscy - Fron Manunl Dats Entry October 20, 2021 13608 Stant Exocuton O Oven Tomperature Nome
" FID - Typo Mateup - §:250 L Accuraty - 1093 - Tempmature
Limin - L, <= 10.0% seipoint Qean. 5200 L >= 10
AND <2 1.8 % etpont in K
Oclobor 20,2021 12042 Ena Erocuten Datoctor Flow Accuracy - Frond um Cound 1 |
P FID - Type. Makeup -5 200 1 Ooiober 20,2021 20431 Au Dam 6C Oven Tempersiure Vst Detn Eriry
mUm - L <= 10.0% setpoint | LY heouracy « 189 - Tempersture
Oeiober 20, 2021 12748 S Over - § 2300°C-L »= 10
=, Exocuton Datocior Fiow Accuracy - Bosh  Neno b Rl
P FID - Type Fued -6 300
min. L <= 10 0% soigoint oIobar 20, 2021 20432 End Exncuton 00 Oren Temparature Roun Goumt 1
A E L Accurnay - 1802 - Temperaiure.
:WN.M\ 3200 t Data m:-rmm»m Mool Dt Eriry Oven § 2390°C - | 3210
FID: - Typs Fusl 8 300 AND <5 10 % natpoindin K
i< L €3 100 setgoinn
Octobw 20. 2071 2044 St Executon GG Oven Temperniue Hann
Octotar 202071 13212 £ Exsouton Disocior Flow Aecunacy -Both Hun Coun 1 4 i sencgesh Y
" FID- Ty Fusl-5. 300 ok A e
enlbmin L v 10.0% setpoini AND €= 10 ¥ setpoint in K
A 20R 1T L Oungceir P Aocarmoy« Bck - Hons ‘October 20. 2021 21047 Audd Dala. ©C Oven Temperabure Manus! Dala Ly
™ FID - Type Caidzar -5 4300
Y oM Accuracy - 1400 - Tamgeraiire
PR b ONAMARS. Oven -5 1000°C: L = 10
Octobe 202021 13413 Akt Dua Detectar Fow Accurpey - Back  banual Data Eniry AN <5 10 % netucint it K
L) FI - Type Csidaer -5 4030
a1 < 10.0% papoint
Pagn3/10 Page 4140
Date: Oclober 21, 2021 10:05:40 AW Date: Ocioter 21, 2021 10:05:40 AM
Systom ID: Systam 10: GC6
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Usar Neme: airiya thongkoew Epiom i G048 Usor Wawne: sty themphimn System W G0
Hostnane, ASSRKWIT1S Priot Gote: Qttobie 12011 10.05:40 AM Wotimeme. ABSKKWIBH Frini Dafe Gxtober 21, 3021 10,0345 AW
00 GC ALE CNTH61086 Trangaction 1og ¢ €0 G ALS CN1IATI0H Transoction log -
e —— | S
Time Trarsoetion  Bethity Type of Tramsattion Optional Informatian Time Tramsoetion  Activiy Type of Transaction Ogtionat fnfermation
ot portomen | st Purtumes
October 20. 2021 21040 Enat Execuson GC Oven Tempuraturs. Run Cound 1 Diober 21, 2021 02000 Aut Acalispiaried Sessca L
™ Acouracy - TR - Temoma ™
Owen & 1000 L+ 10 -
AND <= 10 % sapoind in K. :mnmwnw A Sorsionitgiossed Sovson
Golcoer 20, 2821 71051 Stavt Executen GG Oven Tempersiure Sty Hone
- stk A, Cusibesion  Seswan oo
$1000°C L 05
b e e e i Vi T o October 21,2021 97010 Shan Eacuten GG Seoutng fun - Wecton  Neme
o prrspleanods o { an ;l,m Fronl SSL Frand I
gy art of ysiem Pruparation - o
v amsocinied
Geioher 20,2021 23141 End Execution GC Ovan Temparaturn Stabibty flun Cound 1 — ; -
- e Outuber 21, 202107048 Austt o 0CStaubeg Run - Inecton  Diia ey Pam
5 1000°C L «F05°C AW Tewn, Froni 881 Frond FID «  C\Chem 3N 0ATAOOMVIO
Parl of Sysiam Pregacation - Mo 210QPVI0I1_F 2021.40-20
Ostober 20 22123144 Bt Caceunan 64 Secutng Run . bjecion  Nore ity asaosiatud 15.40015C0UT_FI01 DV
o Tower, Fro S5L. Froet FI0 o
Part ol Sysiun Pregacaton - No .
[ October 21, 232113005 e Execynon GE Beoutng Hun - inesian Hm Count 1
A Towar, Front B8L. Fronl FiTY -
Dsiober 20, 2071 24306 Ausht AeaCioasd Beasion Mang o of System Proparatian - Ho
M emis assacinind
Ocicber 21, 262151858 At Acetesiiied  Bession Hans Oxiober 21 2021 03008 Simn Exccuion Noige and AL From Fily - None.
- A Detacior FID .« L (Noisa) <=
0100~ L (D) <0 250
Sessonrisionsos Session Hane
Ahour
Cetober 21, 2021 03041 Aud Dedn Notss gl Orif, - Fronel FID - Dttt Pomy
Octove 21, 702191000 Stor Ouatdcnion  Sesvon oa 54 LGS CARREATAGOR
- 0.10 pi - L (OAR) <= 250 210CPV2021_F 2021-10-20
Oetgbar 21 72161800 St Exscusen GG Scoup flun «inacson Neme { Ao 15.40.0NSIGHEDRF_FIG!
4 Towre, Front S8 Frenl FID - e
Pan of Sysm Proparaon - Ko Ociobor 21,2821 831 10 End Exicuton Nalbe o DA - Fron FID: - Rl Caound 1
it assoneied ™ Datector Fi0 - L (Nose) <=
Ocloter 21,2021 99041 ol Aeeiosea Session Hong 0B L (DR €= 250
e pAeur
Page 8110 Page 6/ 10
|
Date: Ociaber 21, 2021 10:05:40 AM | Dato: October 21, 2021 10:05:40 AM
System 102 GC6 System 10: GC6
Page 17/22 Paga 18122
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Usor Narme, suttyathonghien
Hoatname: ASBXKWTN5

00 GG ALS GH11461866 Transaction log |

System K GES
o Date Gerober 21, 3024 19:05:46 AN
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Unoe Nama, suriya tonghasws
Hosiname: ABERKWTE1S

00 GE ALS CH11461066 Trans sction log ¢

System1a GC4
Print Dnte Grobe 30, 1670 10.03.48 AN

Time Tranuaction  Activlty Type of Transsction Optional Intormiation Time Tramssction  Activty Tyoe of Transaction Optionat information
Biata Ferformed Bt Festorred
October 21, 7621 03147 S Fascyton Injochon Procision - jeciion  Nonw Cetbas 71 7021 $3I01 g Exscuon Ifecton Precon - Injesten  Run Count 1
m Towss. Frent S5L, Front FID. - le Towar, From 684 Fromt FID -
GG -LiAres) <= 300% - L | GC - L (Asea) <= 300% - L
Pot. ey 8 1 0% (Ret Twma): <o 100%
PP ot - | O S W SR
au Towm. Front S50 Frerd FIO . € \Chem3B DATAOQIVED 0 Tow. Fron! 838 Frani 10 -
O -LiAsol <= 300% L Z1COPVION_F 2021-10-20 Datecion FI « L5 300000
(Ret Teme} <= 100% 1854 1BINIPREC_FOZ DV |
Fatheh Ceiobes 21 20219 MG At D Signadto Noise -Iyection Dl s P
| a Tower, Front SSLFOMFID +  CIChnI71 DATAIGORV)
October 21 2071 93256 At own inecon Precaion . injecten  Deta facs Path | Dstocior FID L 12300000 24\00PVZ021 _F 2021.10.20
a~ Tower, Front SSL Fronl FID - CAChImIZ I DATAGORVI0 | 1601 16SIGTONS_FO31 01
0 -LiNeay c=100%-1  ZBOQIVISI_F 2001-10-20 | i
{Red Time) <= 100% 1851 IBNIPREC_FO03.04
FiDtAen ‘ Ociober 21 302193415 End Executan Sigaal to Netse - Inpoction A Cound 1
A Towss Fron 851 Front FID
Ocioone 21,7071 93756 ot Datn Inechon Procsen - ngeckon Dista s Pash Eai ol
A Tower Frond SSL Frnt FIG - CACMMITOATAQDIVED
66 -Lihma) = 300%- 1 ZHOOPVIOH_F 2021.10.20 ‘ Octover 21 W21 San Exscuton GG Scoueg fun - jeckon fiene
[Het Time} <= 100% 16-51- 10UMSPREC_FOO4 I | ~ Towes. Back 5L Back FID:
FIDtAn P of Sysiem Preparalen - No
1 lumits assosiatns
October 21, 2021 03258 Akt D ryuction Precivion - ioction  Dita fies. Path |
i Towes Fronl S5 Front FID. +  CACHmIZ NIATAOQPVIO Oelober 71, 2021 3504 Auckl Data GC Scauting Run - Infecton  Daa blos Path
60 -LiArma) = 300% L 21DOPVEZ_F X110K0 e Towes, Back SSLBack FID: - CAChemanhDATAGOPVIO
(et Teme) <= 1 0% 1451 1GINIPREC_FOO5 D | P of Sy Prepaemen - Mo 2100FYISZ1_B 2001-10-20
e s aporistind 17 1345SCOUT_B001 41
B20en
October 21, 2021 93256 Avan Duta Infecten Procision - jocion  Dats fes Pahy \
A Towsr. Fron SEL FroatFID, - CAChmIZ1\BATAOQMVZ9 | Ociober 21 202103827 End Exmcubon G Scouting Fun - bjecton  un Counl 1
O L (Aa) <= 300% - 21DOPVIOR1_F 2021 1030 | m Toorur fack 584, Do Fiy -
(Ron, Timoy <= 1 00% 1651 BNIPREC_Fo08 OV Part of Sysiam Propacaion - N
FiDIA it sasccaed
October 21 07163758 Audd Outa Injechon Proction - Inecson Dt e P Oeiobar21 202193897 St Erecion Naie and Ol - Back IO~ Nona
AM Towor, Front 880, Front FIr - C\ChemIATDATAGOMV0 1 L Detecior FI0 -1, (Nolea). «=
0G L Ama) <= 200 I1NOQPNIOTLF 2071 1020 ©10pA- L (On8) < 280
sl Tima) <2 1 00% 1651 ABNNIPREC FOT A AN
FIDTAGh
faine e
Date: Octaber 21. 2021 10.05:40 AM Date: October 21 2021 100540 AM
System 10; [ Systom 10:
Page 18122 Paga 20122
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sar Name suya honghsew Systembd GCA Uver Name: suriysinaagksos Systom 10 006
Hostname ABBRKWIONS Frint Dale. Octoker 71, 7071 10:03.45 AM Hoslname ARBXKNTIS PAALDAS Getsbe 71 3071 10.83.48 A3y
041 GC ALS CNI146106 Transaction log | 00 GC ALS CHI14E1066 Transaction log
Time Tramsscilon  Activity Typa of Transction Optionsl Information i Time Tramsaction  Activiy Type of Transaction Optianal Informaiion
stete Partormaa taie Portormea
Octetier 1. 2071 0608 Auo o st B DX - Back [ - Diala ek P October 21 26219037 Aust Oata Irgacton Pracaion - injecton Dt Fiea Path
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DR | Fiten
oo 21 7B 18 Ens Exscuion Ny Bt DV - A D - B Cod 1 Cctover 4 2219061 Akt Datn injocton Pruciuion - Inaction  Data Kees Poth
A Detocter FID - L {Noiso) s Tower, [ack S5L Back FIl « G 1ChemZ IDATAOEVID
010 pA -1 (D0} <= 250 GG <L (hrom) 4300 L 2100FVIOTI_H 7011000
o (st Tnw) <= 100% 1713-4SUNIPREC, BAGT D4
Fomen
Octobws 71, 202183020 Stant Exccubon jocion Procaion jeston  Hane
- Tower Back 551 Back FID - Getober 21 H2103008  Erd Exstation infociion Precaion - Ijecion  Hun Cound 1
O -1 (Area) <= 300% - L AW Tower, Back SSL. Back 0 -
(et Trva} <= 1 00% T L {arma) < 300% - L
il Thrm) <= 100%
Oclober 21 202193857 Audi Outa Injechon Praceion - injecten  Dhata fims Pati
™ Tower. BaA SSL Back FID - CAChemIN\OATAIGOPYID Sotcbar 71202193001 Sun Esecuton Soral toNolse - Inecton  None
OC -L(Aea) s+ 300% L 21\00PVIOZI_62071 1020 Y Tower. Back S8L. Back FIO -
(et Teme) <= 1.00%. 17 13 4NNIPREC_B002 I Detector £ - 3s 100000
Fioze.eh Detoner 21 2821 8W MW Audt Dsia Bsgoad 1o Hose - Injectien Dol Hes. P
et 21 7071 82057 Akl oas Iojecaon Pracaion - Ijecton  ala te Pt A Tower, Back S5 Back D - S ACnamSRIDATMOORVI0
o Tower, Back SS1 fack FiD: GAChemIANDATMOOMVID Detector FID -1 »» 330000 2NOCPVZII_B 2021.10.20
OC -4 (Area)y <= 300% L 21IOQPVIG21_B 20211020 17134 TONS_BOTTEN
(e Temoy. <= 1.00% 1113 4N IPREC_D003 DV Fi020 e
s Ociaber 21 2021 83830 End Eawauton Signal Io Nose - Injechon Aun Count 1
Oclober 21, 2021 83857 Aueht s Fyechon Procisicn - Iyecton Dt e Path t Tower, Back SEL fisck FID
a Tower, Back 651 Back FID - G ChemInIDAT AOCPVZ0 Detecior IO 1 »» 300000
GC <L (Aea) <= 300% L 2100PVIGIT_E 2211020
iy ity :—m RNV End Ousitcaton  Sesen 00
FiozE e
October 21, 2021 03057 Audt Dwis. i Piegaen - npackan DAt g Palh :_,,‘ 2192043 Suat Regorting Servon Mare
i Tower, Back S5 Back FID - C\ChemIXi DATAOQPV20
OC - L(Ama) < 300K -1 2100PVZI21_B2021.10.20 Detebor 21 2021 1004 15 Aueit Haporing Session Repart Gonersied
{Fet Tima) == 1 00% AT AASNIPREC_BOOS TN e Cendzata
Froamen ‘
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Certificate of System Qualification

GC-0Q

Systam 10: CN11461066

Organization Name ALS Laboratory Group (Thailand) Co., Lid.

Organization Location: 104 Soi 40 Phalihanakan R, Kiwang Suan Luang, Khet Suan Luang, Banghok 10250

Data: April 21, 2023 3.26.38 PM
EQP Name: AglleniRecommentded
EQP Ravislon® GC.02.52

Overall Qualification Status: Pass

©DS Legon Verilication - GC
Legon Savnguthal Tarak
Overall €DS Logon Verification - GC Test Status

Pass

tom Inspection and Basie Safely and Operation

Name: 7880

Selpoint Status: Pass

Overall System Inspection and Basic Safaty and Operation Test Status

Pass.

Inlat Prossure Dacay

Narne: 7890
Front SSL
Selpoint Status: Pass
Pressure: 250 psi
Pressure Change: 0.4 psl 15 minutes
Agilent Recommended: > 20 and <= 06

Agril 21, 2023 3:26.30 PM
CN11461066

Page1/2

® 2022 by Agilent Technologies Agllent CrossLab Compliance Services

QOverall Inlat Pressure Decay Test Status

Setpoint Status:

Setpalnt
Inlet Pressure: 250 _i psi
Accuracy:

Agilent Recommended:

Qverall Inlet Pressure Accuracy Test Status

Fass

Inlet Prossure Dacay

Name:

Setpolnt Status:

Pressure:

Prassure Change:
Agllent Recommended:

Overall Inlet Pressura Decay Test Status

Pass

Infet Pressure Accuracy

Name: 7690

Back ss. T o
Batar Aprll 21, 2023 3:26:98 PA
Systom ID: CN114B1086

Pags 2123

~
X ¥

©2022 by Aglient Tachnologlas Agilent CrossLab Campliance Servicos

Satpaint Actual e
Inlet Prossure; (250 Tpsi

Solpolnt Status: Jpass

Accuracy:
Agilent Recommended:

Qverall Inlet Pressure Accuracy Test Status

Pass
Dotoctor Flow Acturacy
Name: 17890 ) B
Frent FID
Setpoint Status! ‘Pass - R
Flow Type: fFuel
Selpaint: 130,0° Measured Flow: [23.5 Eml.fmln
Accuracy:

mbimin
% selpaint

LimitIs percentage of setpoint or 0.5 mlrmlnulei. whléhwur s h;rgn{.

Agilent Recommended:

( Iﬁ'jmuman 3

Setpoint Status: [Pass.

Flow Type: {Oxidizer i

Setpoint: 14000 imLimin Measurad Fiow: | mifmin
Accuracy: iE.u mbmin

Agilant Recommandsd: o= "’563 |4 setpoint ([ mimin )

Limitis percontage of setpoint or 0.5 mUiminute, whichaver Is largest.

Sctpolnt Status: e ____]

Flow Type:

Selpoint: Measured Flow: Wj mLimin
Accuracy: ”;_“-_" '_l mLmin

Agllent Recommanded: [= 7100 % sotpaint

e o
Limit Is percentage of setgolnt ar 0.5 miiminute, whichever is largasl.

o
System 10:

April 21, 2023 3:26:38 P4
CH11461086

Paped/23

©2022 by Agllent Technologies. Agllent CressLab Compliance Services

Ovarall Detector Flow Accul Test Status

Pass

Detastor Flow Accuracy

Name:

Flew Type:

Satpoint:

Measured Flow: jaor mitmin

Accuracy: 07 |mUmin
Aglent Recommended: L:a f100 % selpoint (B |mlimin 3

Limit is parcentaga of setpoint or 0.5 miminute, whichever s largsst.

(C— o i

Setpoint Status:

Flow Type:

Selpoint: Maasured Flaw: 388 mUmin

Accuracy: | mUmin
Agllent Recommended: J % salpoint
Limit s percentage of setpolnt or 0.5 miminute, whichover Is largest,

{mimin )

Setpolnt Stat

Flow Typa:
Selpaint:

245 |mumin
Aceuracy:

Agitent Recommanded:
Lirnitis percentage of selpoint or 0.5 myminu

Imifmin )

Overall Detector Flow Accuracy Test Status

|Pass

GC Oven Temperature Accuracy

Mame: 7890

Date: Aprll 21, 2023 3:26:38 PM
System ID: CN11481056

Page4/23
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Setpoint Status: [pass

Zone:

Temperature;

Accuracy:
Agilent Recommended:

Setpoint Status:
Zona:

Temperature:

Accuracy:
Agilent Recommended:

Overall GC Oven Temperature Accuracy Test Status

Pass

GC Oven Temperature Stability

Name:

Setpoint Status:

Temparalura:

Stablity:
Agilent Recommended:

Ovarall GC Oven Temperatura Stabillty Tost Status
Pass S |

Scouting Run

Testod Combination1 Front ssL 1 Front FID

Injaction Tower
e et v L 25 O i
Name: 7693A

2022 by Agllent Technologies

Setpoint Status:
Injaction Volume on Column;

Overall Scouting Run Status.
Completed

Agilent CrossLab Compliance Bervieos

Malse and Drift

Tested Combination1
Name:

Setpoint Status:

Base Signal:

Agllent Recommended:

Stalus:

Overall Noise and Drift Test Status

|Pass

Injection Precision

Tested Combination1
Name:

Selpoint Status:

injection Volurne on Column;

Area RSD:
Agilent Recommended:

=

Overall Injection Precision Test Status

[Pasl

A

e

Signal to Noise

April 21, 2023 3:26:38 PM

Date: Apil 21, 2023 326:38 P System 0 CN11461088
Systom 0: CN11461066
Page 6/23
Page 5723
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©2022 by Agilent Technalogles Aglient CrossLab Compiiance Services ¥ Aglim Techilogies Agilant CrossLab Compllancs Services
[ Overall Noise and Drift Tost Status

Tested Comkinationt Front s5L i Front FID (o

|

Injection Towar - .
Name: [Zs?" . Injection Precision
Setpolnt Status: |Pass e Tosted Combination? sl )
Signal to Noise: Nama:
Agilent Recommended: o
5 Satpoint Status:

‘Overall Signal to Noise Test Status
des ] s i S 1‘

Scouting Run

Tasted Combinalion? Back S5L 1 Back FID

Nama:

Setpolnt Status:

Injaction Volume on Cokimn:

Qvarall Scouting Run Status
Complated

Noise and Drift

Tested Combination2
Name:

Satpolnt Stal

Base Signal:
Aghent Recommended:

Status:

Date: April 21,2020 2:26:38 PM
System 10: CN11461086

Page 7123

Injection Volume on Column:

Area RSD:
Agitent Recommendad;

e

Overall Injection Precision Tast Status

Pass

Signal to Noise

Tested Combination2 Back sst IBack  FD

Injection Tower

Hame: [7e I ) T
Setpolnt Status:

Signalto Noise; " lzioazes

Aghent Recommended: >= |a00000

Overall Signal to Nolse Test Status

;!II l
Diater April 21, 2023 3:26:38 P14
Systam 10: CH11461066

Page6/23
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Sampler 2
Instrument Details Manutacturar Agiant Technologies
Purpose | Type Injection Tower
This section descrhes the as found system cenfiguration. | - 7683A
Datalis Madel Number C4513A
System Sarial Number CN16280128
Sysem 0 EN11461009 Firmware Ravision A1003
Manufacturer Aglient Tachnclogias i Usage Sample Injection
— el | Location Front
Flow Data Input Manual Data Syringe Voluma (uL) it
Temperalure Data Input Manual Data or Other Dala Logging Sempiara
(", Tested Gombinationt Manufacturer Agilent Technolagles
Injection Technique Injection Tawer e ——
Samplar Identifier Sampler 2 - —
Inlet Frant Mode! Number G4513A
Datactor Emie Serial Number CN10340108
LTM Included? No Firmware Revision A10.00
Tasled Combination2 Usage Sampla Injaction
injection Technique Injection Tower
Fleckon Tostale y Location Back
far Idantif Sampler 3
ABpac " ! Syringe Voluma (pL} 10
Back
fnlet iy Mainfams 1
Detector Back Manufacturer Agllent Technelopies
LTM Included? No Name 7890
(C samprers Modsl Rumber G3440A
jlent Teghnelogi
Mamiacaurer Adlnt Taefriliaion Serlal Numbar CN11461068
Tra)
Type ¥ Fltrmwara Revision Version 4,27
7
Nerie, b Oven Type Slondard
Mode| Number Ga514A |
Serial Number CHN15380020
Firmware Revision ALY
Vial Heater Not installed
Date: Aprl 24, 2023 2:26:30 PM
Date: Apri 21,2023 32638 PM Systam ID: CN11461086
Systam 10: CN11AB1C6E Page 10/23
Pago 8123
© 2022 by Agllent Technologies Agilent CrossLab Complianca Services.
©2022 by Aglient Technetogles Agltant CrassLab Compllanca Sarvices
nlet 1 Electronic Signature
Manufactuter Agllent Technologias Rurposs:
Nome . ‘This signature page was crealed and publishad becausa the ACE sigr-off actlon was execuled, which Is valld for tha entire document,
Including attackments. The ACE sign-offis an elactraniz signalura thal requires two distinct identificalion camponents: unique username
Type S5L and parsonal password, The Agilent representative who has delivered this service undersiands the meaning and legal status of an
(ocatari Front electronic signalure. As a trained official eperalor, the Agilent representative has a unigue passward and logon 10 access ACE and
| eloctranically slgn this document, (Other e-signatures can be applied ta this document using a Document Content Management of other
Carrier Gas Helium | suitable methad defined I your data access and control procedures.)
Conlrol Type Electronle Pressure Control (EPC)
Purged lnlot Yes
L Dotalls
Manufacturor Agilent Technologies Full Name of Signer: Saenguthal Tarak
C Name 7890 Logged On User Name: saenguthaltarak@nan.aglent.com
# Type ssL Signature Creation Dale: April 21, 2023
Locatien Back | Reason for Signalure: Execuled protocsl and puslishad this ariginal vrsion of dacument
Carriar Gas Helum
Cantrol Type Elactronic Pressura Control (EPC)
Purged Inlet Yes
Regulalory Disclaimer
Dstector 1

Manufacturer
Neme.

Type
Adapter
Control Type
Location,
Makeup Gas

Datector 2
Manufacturer

Name

Type
Adapler
Contral Type
Location

Makeup Gas

Agilent Technologies

7830

FID

Capilary

Electranic Pressure Control (EPC)
Front

Nitragan

Agilent Technologies

7890

Fio

Caplilary

Electronic Pressure Control (EPC)
Back

Hitrogen

Dall
System |0:

April 21,2023 3:26:35 PM
CN11461056

Poga 11123

This cocument provides B protecal to verify and recard instrament d @i

operation. 1 has aares from cur

intorpretation of appicabls regulations s well as industry best practices. The documant ls designed to pravida an imporant companent of a complolo
campliance package, Validation dupands upon many factoes and use of Ihis pratacol alano does ot assure compliance, Agilen) Techrologies makes ro

promises or 1o 15 buf

Warranty

ney for any specify progr

Agliernt makss

CN11461068

April 21, 2023 3:26:38 PM

Page 12123

materal, including bul ol limiled o, the Implioe warrant g or merchunlabilty and finoes for  (*
a particular purpose. Agllent Tnchlnh:glni ‘shall not ba llable for errars contained horeln of far Incldental or consequential demagas in connection with the
fumishing. performance, or use of this materlal.
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Umar Hama: sacngu Al tarek
Hosiname: LAPTOP-CQISKOMY

GE-6_BKK_ENI127_ALS Transaction lng

Agllent CrassLab Compliarce Services

Syatum b CHI14B1068

Prlnt Date; Aprl) 21, 1023 3.36.40 M

€ 2022 by Aglfent Technologles

User Hama: sasnguthaltonk
Hestrame: LAPTOP COISKOMY

GE-6_BKK_ENDIZT_ALS Transasuon log

Aglient CrossLab Compliance Services

System 14, ENITAGI06E
Print Date: Aprl) 21, 2023 3:26:40 PM

Poge 16123

Tima Transacton  Activity Type of Transasiion. Gptlonal Informatian
Tina Transasion  Actlsity Typa of Transaction Options! infarmatisn Weclerrnd
State Partommad
Apei21, 2023 N 2ALH AM End Exmouion 41 Proseurn Docay -Frort  Fur Count 1
Apr21, 2023 112138 AM Al P — Non A3 - Prastire Contrabed Inist
Aprd21, 2021 112136 A St Contguaen  Seesion Horn Ak 20 gl - o e
PLITH
Apri 2, 2023 112138 AM At Enblemant Usensng. User b Nonpaying and does
ik e ad ik s A5 21, 2023 1344 AN Slart Ensaion ket Presaure Accacy - Fram - Hora
5L« Prassurs Canvotsd inet
Api 21,2023 113204 AM At Eqploaded Session EQP delals lor primary 828, slosst2ps
tactrigun [Ge] -
o i Apni 21, 2023 112408 AW Bl Executon kot Prossure Acouracy -Fre Run Count - 1
[ProlocciPacksGe/Contguat E5L: « Prassure Coniroded Injat. "
forsR2 5262, 02.52. 835} ~5200p L 1250 (
EGP Fle Nameo: Al 21, 2023 112411 AW Blad Erocuion Inkel Praysurs Gocoy - Bsck  Hanp
[Ge02.52.009), EQP Noma: 5L « Pressuro Controbed Inlel
gtastacommanced Prois ~$:25004-L>e 20psiona
ol Revislon (G2.02.52) <05
Apll21, 2023 112206 AM End Conbgurston  Sasskn Frane, Aprll 21, 2623 112443 AM Eng Exnction Ilet Pretiure Daddy - Back  Run Count 1
Apii21, 2025 112214 AM St Ouaiteston  Sassion oa S5 Pimstars Gonkvied il
~8.250 5011 =-20psland
Apdl 21,2023 113214 AM Start Exscotion €D Logen Verfication -GG ©  Nora | =050
- Gunttatea fost |
APt 21, 2023 112445 AM Fiat Exwcufen Inlet Prassure Aseurazy - Bock Mo
Al 21,2023 112314 AM End Exseution COS Logen Vadlieation - OC ©  Run Counl - 1 S5L - Prossune Contrabiod Inlet
- Cuatatvs tent ~E: 280 oML < 1 2pal
A 21, 2023 117316 AM, St Exseulien Syshom Fspecton and Basiz  Hene Apri 21, 2003 12481 AN En Exseuton nlel Prusesrn Assuray - Bock  Fun Gount: 1
‘Safoty ans Opesalion « 1683 - S3L: - Frossura Contrelied inint
Oualtavo Tes! - Ho setpcints B 280 paieLiom 1 2 pal
ussociind |
A1 21,2023 112453 A Siar Exanisn
Apil 21,2023 11:23:35 AWM End Exetidion ‘Symiom Ingpeoton nd Basic  Fun Courd © 1
Safaey and Operalion - 7690; - oL« L: <= 10.0% solpaind
Quaiintva Tes - No selpoinis
(, e gl 21, 2023 11:25:20 WA Audt Datn Doleetsr Flow Accuracy - Fro Manusl Cata Erby (
- FID: - Type . Fus| - 8. 0.0 -
Al 21,2023 112337 AM Stant Exgsation Il Prassura Ducay + Frem  Nonw mirin -L: <= 10.0% 3elpaint
Apl 21, 2023 112525 AM End Exaculin Coloctor Flow Ascuracy - Frasa Run Count 1
FID: - Ty : Fuel- 5 300
mbimin - < 10.0% selzoist
Page2i st
Paga 1111
Date: April 21,2023 3:76:38 PM
Date: ARl 21,2023 3:26:33 PM System 10; CN11451086
System 1D; CHi14B1CES
Paga 14123
Page 13/23
|
©2022 by Agllent Tochnalaglas Agilent CrassLab Comphiance Services
©2022 by Aglient Technologies Agllant CrossLob Compliance Serv
| Systom 1. CNIIGIDEN
sar f g tarsk Syt b4 GHY14G101E | LARTOR-LOMSHOMY Pt Bate: Apsl 11,2023 1:26:40 P00
Hastmame: LAPTOP GOISKOMY Print Dats: Apiil 14, 3023 32040 P |
GC5_BKK_END127_ALS Transaclion log-:
OC-6_BKK_ENUIZT_ALS Transasiinn o |
Time Tranascilon  Acguy Type of Transaciien Dptinnal Isformation
imn Tranusction  Activiy Typa of Trananetion Optional Informatien State Partonind
State Performed
— AP 20,2023 112643 AM End [ Datactor Flow Acouracy - Bock  Run Ceurt - |
Apl 21, 2023 11:29:20 AN Slart Exaution Delectsr Flow Azuracy - Frant  Nana FID: - Type : Cuighzor - 8: 400.0
FID: - Type : Onisier -5 400.0 - L < 10.0% atpeied
mimin - L <= 10.0% seipeint |
Apd 21, 2023 102645 AM S Excuton Delecior Fiow Accuracy - Back Hosa
AP 21,2023 12540 AN AuSt Cu Cotoctar Flow Accuracy - Front - Manus Cata Enly FID:- Type  Mekoup  8:28.0
FiD: « Type : Oxldizar - § 4000 mmin - L <3 10,0% saipain
midmin = L2 <= 10.0% setpoint
Api 212023 102701 AM Al Duta Detuctor Flow Acourasy - Batk  Masusl Data Erkry
AT 21,2029 11:2642 AN End Exvouion Dotectsr Flow Agourocy - Fromt Run Court 1 FID: - Type - Makap - 5: 250
FIO: - Type : Onidizar - 5: 410.0 imin - L <= 10.0% satpoint
LI+ L <= 10.0% seipoint %
C R, e R C
£ Agd| 24,2023 11:2644 AM Ercarion Dbinctor Flew Acoiracy - From - Nose b
FIO: - Typa : Makoug - 5: 250 min- L < 10.0% saipoini
mUimin- L <= 10.6% seipoint
Apedl 21, 2023 11:27.07 AW Shatt Execution GC Cven Temparane MNane.
Agrll 11,2023 11.26.01 AM Audt Cata Detncior Flew Acuuracy - Froei Manuai Data Eniry Accuracy - 1893: - Temperaturs
FI0: - Type: Makeap - 5: 260 10N E2NTC- L3 10
mjmin L <2 10.0% saipoied AND <= 1.0% aipoint i1 K
Agrll 29, 2073 11:26.04 AW Endt Exeution Dstecior Flow Adcursey - Fiont Run Cont 1 | Ap21, 2023 112033 AW A i GE Oven Tomperakura Marual Duta Eniy
FID: - Type : Makeup - §: 26.0 T805: - Tamgarature
mLimin L <= 10.0% setpoint { Oven- 8 230G+ e 1.0
Apell 21,2023 152005 AW Stan Exvauion Datscior Flow Accuracy - Back  Nora P TR,
FID: - Type: Fusl - §: 300 Agil 21, 2023 11:2736 AN End Execuicn GE Oven Tomparature Run Covni: 1
mmin- L <= 10.6% sepont | Aecuraey - T893: - Temgeiaturo
At 21, 2023 112010 AM. Audt Cam Datwcios Flow Accumey - Back  Manusl D Eniry ;:::_—Tn?‘:ﬁ'c- L“-‘.e
FID: « Typs : Furl - 5 200
midvin-L: <= 10.0% seipeint | APMI21, 2023 112797 AN Stant Executan G5 Oven Tewpamre Sare
RO 2, 29 112822 End Execulon Dwtocinr Flow Aocurucy « Back  Run Coumt : 1 | Sy TH - Pkl
FIO. - Type . Fuel - | Ovor - 5 1000°C Li>= 10
C- e 0,0% sotpaint AND <5 1.0 % salpsimn ¢
. Bodi 21,2023 11264 AM. Siart Ecocuton o Fhow hocusmey - Back Apl 21,2023 11T 54 AN Audl Cats GT Oven Temperaiure Manual Data Erby —
FID:  Typa: Oxgizer- 54300 it ?:w"f"""f?
ldmin « L: <= 10.0% solaoint n ST
AND < 10 % setpatin K
Aprl 21,2023 11:26:38 M Al ool Getactor Flow Accuracy - fock  Manusi Data Ery
FID: « Type . Odizar - 8: 4200
milimin = L <6 10.0% salpoict
[
Pogedrtt
Date: Apri 21,2023 3:26:38 PM
Date: Apedl 21, 2023 3:26:38 PM System ID: CN11461066
tom 1D: CN11461066
s Page 16123
|
|
|
}
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Sy81am W; CR114B1086

Prind Dato: April 21, 2023 3:26:40 P
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User Hane: sasnguhattacak
Hostaame: LAPTOP.SQIEKOMY

Agiknt CrossLab Compliance Services

Bystern 18; CNIADICHS

Prin Bate: Apeil 21, 2021 3:26:40 PM.

GC-6_BIKK_ENQ127_ALS Transaction Io 1
GE.6 BKK_ENO127_ALS Transaction lag :
Time Transacthon Activity Type of Transaction Cptional Information
Time Transaction  Acthlty Typs of Transaction Optisnsl Wonmation Perormed
o o AL 21, 203 13143 A el Dals Noiso and Drih - Front FID: - Dota fles Puih;
Al 29,2023 11:27:57 AM End Enmecuion Run Counl 1 Cutector FIO -L(Noisek <= ClMUsen'Pubic\Oncumnnts'C
DAOPA-L(DAE =250 hemSmonI0M00_G4
Oven. 8 10087+ L: »a 1.0 pAheur _ALS_2023 4. 3000 _GC-&
AND <= 1.0% sepoinlin K 02330234420
. e
Apri 23,2023 112080 M Elont Execution 0 Ovan Temperatiro ity None | “4;"'”‘ pai
- TB90: - Tomgaraluen : Oven - &
8 100.0°C - L e D.5'C AR 21,2020 113200 AM End Examsion Maiss ard Deifi- From FiDz- Run Count 21
Ap21, 2023 11:2307 AM Audit oata GC Ovan Tamgerabure ity Marual Dals Entry :_:';“‘" :‘u"'"::‘;":‘;'
(' ~TE90; - Temparatire : Oven« w:: (Dt <a 2. (,
‘ 5100°C L =05'C =
Apri 21,2023 112510 AM End Exscuben GEC Ovan Temparolere Statily Hun Courd 1 Feii21 21NN, But m’r’:m.’s!\_,::mim— Hes
:t‘::‘;_zw:e:m-ovw G - L (Araa): <= 300% - L
, - [Re1. Timo): <2 1.00%
Apri21, 2023 112812 AM Sie Exnruon GO Seoulng un- Iniscten  None S R A i i N i W
Tawar, Front SSL., Front Filk: - i g Ao ol )
Partof System Proaralion - N Tawer, Fract 88, Fran FiD:«
imin asancsind |
Agri 21,2023 11:3027 AM Auck oata 6C Scouling Aun« ijoctizn  Cata Was Path | | . i
Tawar, Frord SL, Front FiDi-  CillsersPublisocumenisic Ao 21, 080 THIBEEAM At Dale :"‘"’;M"“ss‘_’ "‘ ”’"""‘ T s
Part o Sysiem Propaalion - Ko hemSuen im0 0C-6 | Gz":r:.(;'ufﬂ;;‘*-l.l lorin Sy
s Mo Tmu00.563 | byt e
143600F_SCOLDEID AL | BAXTUR
¥ z | TIOPIC I TERS
| wer
Apel 21,2023 113004 AN End Exseuion GC Senuting Run - Injuston  Run Gount:1 | R AR _— R T G v
P“n,‘;::_:& e | Towsr, Front 338, Frart FID: - CAUSersiPusleOnasmuntic:
i OC -L{veak = 300% L hemStateniOMs00_GSH
C | (Rl Tima). <= 1.00% _ALE_2023-04-3000_0C 8 (
# A5l 21,2023 113007 AM Sian Exacanion Moisa nrd Dt - Froet FI: Nora | 2023 20300420 -
Oetector FID - L {Noiss): <= | 14-36.08\ Predi -8 14F.OF I
0.0 pA-L (0N <= 280 hen
Ahour
| Paga 6111
Paga 5111 |
|
Dat il 21, 2023 3:26:38 PM
Date: Apiil 21, 2023 3:26:38 PM System ID: CN11461066
Systom D: CN11481CE8 Wiz
Page 17123
02022 by Agilent Technologies Agilent GrossLab Compllanco Services
© 2022 by Agilent Tuchnelogins Agilent CrossLab Compliance Services
Usee Hanin: saangutvoliarak Systom ks CH1 161008
[ Systom id: CH114B168 Wostname: LAPTOP-COI3KOMY Pt Dat: Agll 21, 2623 35
Hosiname: LAPTGP COISKOMY Palnt Dale: Anrll 2, 2621 326:40 PN
GC-6_OKK_ENOIZZ_ALS Transaciion (og:
GE-8_KK_ENOIZT_ALS Transaciion fog :
Time Transaction  Activity Typo of Transacilon Optienintermation
Tima Tracaaction  Activity Type ot Transaction aptional informatien Biste Pestarmed
st Perfarmed
<ol ! Api 21,2023 113520 A AL Data SpraltoNcie - injocdon  Data s Paih +
gl 21, 2023 113358 AM. Audt Oata Irjecton Precision - Injection  Data flos Pain: Towar, Front 851, Fiont FID: = G s PubGsmmantsic
Towar, Fram S3L, From F10:- - CAUsEIFVDIciCocurmontsic Detoctor FID +Li 3= 30E00  herralionFi0alaion_GC 0
G -1 [Aaxk = 30381 homBlasonh0ual00_GCH _ALS_202504-20000_GCA
[RaL. Tira). <= 1.00% _ALS_M023464-20000_GC4 Cmymasosa
2N 14-30-085N_FrorlOFDIA
360101315 DD o
theh
ApIZ1, 02113600 AM. End Exsculn SgraltoNswe-lnjocicn  Mun Cound 11
Apeil 21, 2023 113355 AW Audd Osta Irjaclion Procklon < Injeskion  Data Kas Pain; Towe, Fion 854, Front FID: -
Towar, Frent 8L, Front FID:-  CAUlsars!Pusl ci0ocumantsil: Detociar FID -L = 303000
(" GG - LAma)ss 300% <L hemSiadonT0nal00_GC-B C
J (ReL. Thma): <7 1.00% ALS_NRIA0C0_GEG gl 24, 2020 138,03 AN Slrt Exvcutlan GO Seavirg Run- Ireon Meta
202320230420 Tower, Back S5L, Bak FID; -
143800P1801 016 V1D Part of Sysism Pragaraion - Mo
Theh rits associatnd
ApHI 21,2023 119385 AN Audt Catn Ifoclion Procivion - fcton  Cata s Fath AE21, 2023 110635 AM At ca 9C Scautng Pun - ijosion  Dala len Path -
Tower, Front SSL, Fron FID:.  CAUNrPubiciDocumaritt: Toww, Bnck S5, Back Fi
GG -L{Ama)i<a I00%.1  hemSialan NDIOC_GCE Part of Sysiam Preporaicn . Na
(Rot. THne: <= 1.00% _PLG_202304-20100_BG-6 imits agsocialed
023 20230420 |
2LBPro01-017F DD
mon
A 21203 1kt AN M Data Injecion Precicdon - njackisn  Data s Fath 1 AgRI21, 2023 1170 AW End Exacuion GG Seanting Run- Inocton  Fur Sounl +1
Towor, Fiont S5L, FIRntFID:.  CULBIPLLIIDSCITANSIC | Tower, Back 851, Bock FID:
0C -LiMresk <= 300% -1 homSilon3iDelaton_GCE Fartof Bystom Praparation - Ko
RoL. Tiiak €= 1.00% _ALS 20230420100 0C6 lemits associatnd
Sz Aarl 21, 2023 113732 AU Slat. Exgcution Nalta and Drit - Back FID: - Nane
fhingata s Datecior FID - L (Neksa: <=
et DAOPA-L{Drky en 250
Apr| 21, 2023 1123500 M Ent Exscuton Irjection Precision « Inecten  Fun Coun 1 pACU
Towar, Front 83U, Flont PO~
65 - L fAreul; <= 3005 - L
(Rl Tima) <=105%
A 21,2023 11:35:06 AM. 1ot Exncution Signatis Nolen - fection Moo
Tewar, Froed S5L, Frant FID:
Detecler FO L3+ 2000
Page 8111
Faga 1111
Date: Aprl 21,2023 3:26:38 P
Date: Apri 21, 2025 3:26:38 PM System 10 CN11461066
Systom 1D: CN11451088
Ly Page 20/23
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Usir Kame: saonguinal tarsh
Hottnams; LAPTOP-CCISKONY

Agikent CrassLab Compliance Services

Eystem id: CN114BAG
Pl Date; Aprll 21, 2013 336:43 FM

©2022 by Agikent Technologles

User Name: saenguibalisrak
Hoslname: LAPTOP-COISKOMY.

Aplient CrossLab Compliance Services

Systen bt: CN11AS106E
Prin Date: Apeil 21, 2023 326:40 PN

GC4_BRK_ENITZT_ALS Transacton fog :
GC-5_BKK_EN31ZT_ALS Transaction log :
Timo Trasasction  Activity Type of Tranmaction Optional information
Tima. Tramsaction  Activity Type of Transactian Optlanal Infarmation Py Partormad
State Parformad
ApZ1, 2323 114007 A Aol Datn ejecton Pincison - Injscton.  Data es Path:
A 21,2023 113808 AM Auskt Datn Noisn o il - Eack FIDI - Dta s Path Tower, Bock BEL Back P+ ClarsPualeDonmeniic
Catector FID-L (NalsoY <= CUEsrtPuslCosumansis GC -LiAank<n 100% -1 hanShmtsnd0am00_GC-
DICPA-LIDME<=260  hemSiwiondiConion_GCE (Aot Time) <= 1.06% _ALS_073.04-00/00_0C £
oA LALS_220-04.2000_0C4 "0 praiareeas
_2003 20230420 10732116068 DFID
14-38.CHND-01-D058 DFID 2B2h
0o
Ap@21, 2323 114217 AW Autid Data Ijociion Pracision - Injection  Dyla fhes Ppih :
A 21,2023 113823 AM End Exocuton Noiso and Wt - Back Fi-  Aun Counl: 1 e B A B G | PSS s
Ostector FIO - (Nosa) <= GG -LiArco) <=2.00%-L  hemlaienidBaisio_0C4 -
(-' 040 oA -L [Oe <0 250 (Rat Timak: <= 1.00% _ALE_2023:04-20000._0C-8 =
Phbour PO Pre 2010471 S
AP 21,2023 113092 AM Stan Exacuton Infaction Pracisicn - Injackon  Nonn. 1DITIIA-00T8 DFID
Tower, Bock SSL. Back FIC: + b
GO -L (Ama): <= 200% <L Al 21, 2023 114021 AM usit Duta njoction Pracinion «Injocticn.  Dala tes Palh :
(Rl Tima) <= 1.00% Towed, Back S5L, BackFID: - €3 e
A2, 3022 113001 AM Sian Exsauton Ijection Precision - nestion,  Non OC -L{Area}: e=300% <L HAMSHRNIDNAIDD_GC-0
Terwee, Back S8, Back FID: - (ReE Ti: <= 1.00% LS 210430000 668
©O - L (Arma) <= 3.00% - L 2023 _Pra 202304710
(Rot Trmak == 1.00% W097-32P1011-0088 DD
2Ben
A 74,2073 114047 A Austd Doia Inoction Procision - Ifecdon  Dala lies Pah -
Towsr, Bach SIL BECKFID: - CAMNPUID0UTMNNIG A1, 2023 14AR2I AN Ay oas iivction Procsion - Ijsction  Daa Blas Path :
©C -L{Amak s 300%- L hemSinlierND0s00 GC-6 Tower, Back S8L, Bark FIC: - CAUporsPublkOooumentic
et Tiray <= 1.09% _ALS 2023042900, GO GG -L (AL <R 300% <L hernSlation DalaiD0_GC-8
_2023_Pre 2022:04-21 (RaL Tima: <= 1.00% ALS_202304.20000_0C-8
10-37-32\Pro 1-0048 DWID 023, Pre 0230421
Meh 103732 1-00HOED
| Wen
ApHIZY, 2023 114017 AM Aued s Irjocton Procision - riocion  Dala flss Palh :
Aoioes, BHH S B P CANSNPUMRACSA G | Apel 21,203 114120 AM Ene Exvouton Wjeclon Procision - Irecton  Run Cua : 1
- 00 -L{AOE <2 300% L emSttoniCaio0_0G-0 Toune, Back SEL Back FO: - -
C (o Tk e DA 04 2800.008 06 -Luwark a0 L C
2073 Pra 20230421 (e, Tim): <= 1.00%
1037-324Pru1 1-0048, 01D Apell 21, 207 11,4139 AW Stan Exstution Signalto Notse - Injectan Neew
b Tower, Back $5L. Bazk FID:«
Caincloc FD -L: 7= 306000
Page 10111
Paganin
|
Aprl 21, 2023 3:26:38 PM
Dats: Aorl 21, 2023 3:26.38 PM CN11481068
System ID: CN11461086
Page22/23
Paga 21123
|
THIP TES CO,LTD
. SITHIPORN ASSOCIATES CO,LTD.
I
4 -
© 2022ty Agllent Technatogies Auflont GressLab Complianca Services CALIBRATION LABORATORY
T
‘ NSC-TISITIS 17025
Vacr Mame; saseuithaltarak ki 451.451/1 Sirinthom R, Bangbumru, Bangplud Bangkok 10700 THAILAND. s
Hostname: LAPTORCQISKOMY Print Date; April 21, 1920 3:26:40 PM Tel0-2435-8800 Fax(0-2433-1679 e-maikical-center@sithipharn.com hitp//w P
Cert. No, : ACC23008
GC&_BXK_ENOIZLALS Transwetlonlog : Pages 1of3
Time Teansaction  Activity Typa ol Traneastion Optionsl faformation | i i i
ol ‘ Calibration Certificate
Apeil 21,2020 114222 AN Ausit Outn Sgnallofcies - Ifecton  Cata floa Path
Tower, Bock S5L, Bazk FID:-  CAUNMMRIIDOCUMOOEC Equipment : SOUND CALIBRATOR
Déteclor FIO -L: >+ 300003 hemStfor\NCata'O0_CC8.
_ALS_2023.042000_GC4 Manufacturer : RION
) 20420 ol ¢ NC-75
14-3009'5M_Back DFI028. Madel :
@ Serial No.: 15002736
Az 21, 2023 114250 AM Erg Excien S00001a olaw - bjectien  Run Counl 1§ 1D No.: RY(_FS0496
Towar, Back 851, fock FI0: -
(\ Defeclor FIO . L »w 320300
i A2, 2023 114253 AW Eng Cuslfeaton  Sesshon o
ApfI21, 2022 114ZSTAM. Start Hepering Session Hons Condition As Found : GOOD
Apel 24, 2023 120147 P Auh AeeChosed Semion Hora
A2, TRTIBATPM At Aatonarod  Sesmion Hore Customer : ALS LABORATORY GROUP (THAILAND) CO., LTI‘)).
PHATTHAN, 40, PHATTHANAKAN ROAD,
e orn R S
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
Api2), TGP St Quothoaton  Sestion 0 i
BANGKOK, 10250 THATLAND.
Apei21, 202332056 PM  Audt AoResates  Sassicn =
Apell 21, 2023 32100 PV Ausl SessinnRsioadnd Satwon Nene "
A2, 0203217 PA S0 Gubtestn Sarven o koo, 1
APIZ1, 202032545 PM Aury [ Lacation : . i)
\ ] Servion Report Genarated £3) oc
Cortteann Ambient Temperature @ (230 3 4 &
Preastire (1013 £3) kPa .
o ( 500 £20) %
Relative Humidity wh o
C Received Date : 06 JANUARY 2023
Calibration Date : 17 JANUARY 2023
Date of Issue : 19 JANUARY 2023
Calibrated by : Nathakom Pisutpaisan
Pagei1/11
—_—
| Approved by : / —
| ( Thanakul Petchurai )
|
D 123 3:26:38 PH | This certificale is issued in accordance with the requirements of ISOAEC 17025 standard, may not be reproduced
ate: Apfll 21, 2023 .26 | e
System ID: CN11461056 other than in full, except with the prior writien approval of the head of Calibration Leboralory.
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
EREle CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedurc

Calibration Method :

Cert. No. : ACC23005
Job No.  : VCE6AC0024
Pages @ 2of3

CP-AC-03

This equipment was calibrated by based on IEC-60942-2003 Standard,
The sound pressure level, frequency and fotal distoriion of the sound calibrator was measured using the reference

micraphone,

Condition of this result of calibration :

1. Reference Standard Instraments :

Instrument
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter

Programmable Attenuator
Condenser Microphone

Measuring Amplifier
Audio Analyzer

Maodel Serfal No, Cert. No.
335118 MY52302742 EF-0008-22
33461A MY53220104 EEL.BP. 04/0265
33461A MY53220076  EEL.BP. 03/0265

33461A MY60024273  EEL.BP. 05/0265
MAT-1070 62100114 EF-0009-22
4180 2077900 AA-1013-22
NA-42K Al 34560495 AA-3005-22
AVR-3360A V74486069 EF-0010-22

Due Date
04-Teb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23
07-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable (o the intemational system of unit maintsined at :

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

QF-TS12-04-04-020664

7z LA .

S‘IT H | PORN  SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23005
Job No, 1 VO66AC0024
Pages  : 3o0f3

Result of calibration :

1. Sound pressure level

Specified sound Measured Deviated Tolerance
pressure Jevel value value Uncertainty Jimit
{dB) (dB) (dB) (dB) (dB)
94 9398 -0.02 014 040 |
2. Frequency
Specified Measured Devisted
Frequency value value Uncertainty
(Hz) (Hz) (%) %)
1000 [ 10000 0.0 0.1
3, Total distartion

Messured value (%) | Uncertinty (%) | Tolerance it (%) =]

035 | 010 | 30

Vhe reporied wicertainty is based on s standard uncertainty multiplied by coverage factor & =2

or any value following caleulation.providing a lavel of confidence of upproximatcly 95 %

End of Calibration Certificate

QF-TS12-04-04-020664

Eal /’.X/—}_

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd, Bangbumry, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 l:cal if hutp./s

HSC-TISI-TIS 37025

i 19, ithi om

SITHIPORN: SITHIPORN ASSOCIATES CO,LTI.
- CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22160
Pages

Calibration Certificate

Equipment :
Manufacturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambicnt Temperature :

P'ressure ;
Relative Humidity :

Received Date
Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

SOUND LEVEL METER

RION

NL-42/ Microphone UC-52 / Preamplifier NH-24
00472132 / 169445 / 72466

RYG FS0304

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

(230£3) c
(1013 £3) kPa
(500 £20) %
06 JULY 2022 { HeXT CAl

11-18 JULY 2022
19 JULY 2022
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( Thanakul Petchurai
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This cenificate is issued in accordance with the requirements of ISOEC 17025 standard, may not be reproduced

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

QF-TS 1 2-4-04-020604

Cert. No. + ACL22160
Jab No. : VCESAC0069
Pages : 2ofB

Calibration Procedure ; CP-AC-01

Calibration Method ;

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

T'he SLM had tests 0 Acoustical and Electrical signal tesis of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

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

Condition of this result of calibration ;
1. Reference Standard Instruments ©

Instrument Maodel Serlal No, Cert, No, Due Date
Waveform Generator 332104 MYA8017076 EF-0007-22 04-Feb-23
‘Waveform Generator 335118 MY52302742 EF-0008-22 (4-TFeb-23
Digital Multimeter 3361A MY53220104 EEL.DBP, 04/0265  09-Feb-23
Digital Multimeter 33461A MY53220076 EEL.BP, 03/0265  09-Feb-23
Digital Multimeter 34461 A MY 60024273 EEL.BP. 05/0265  09-Feb-23
Prograinmablc Attenuator MAT=1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feh-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is traceable fo the i

1 system of unit maintained at :

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

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

Continuation of Calibration Certificate

Cert. No. : ACL22160
Job No. : YCGSAC0069

Pages : 3of8
Summary of M Result :
Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
dny measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2. Selfgencrated noise v 02 NA
3, Acoustical signal tests of frequency weightings
125 Hz v . 03 0.6
1000 Hz v - 03 0.6
8000 Hz v 03 07
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kil v - 03 0.6
For >4 kilzto 10kHz v v 0.3 0.7
For > 10 kHz o 20 k112 - - 1.0
5. Frequency and time weightings at | kHz d - 0.2 02
6. Long - term stability v - 0.1 0.
7. Level lincarity on the reference level range 4 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tone burst response v - 0.2 03
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 02 0.25
12, High level stability v - 0.1 0.1
QF-TS1 2-04-04-020664
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Continuation of Calibration Certificate
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Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal test
Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dn)
A - weight 9.9
€ - weight 16.3
Flat 22.1

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

Frequency Deviation from various frequency weighting response curve (d3)
(Hz) y £ h Acceptance
Flat c A-weight
i et ' Limits
125 02 0.2 0.2 1.5
1000 -0.1 0.1 0.1 1,0
8000 -1.1 -1.1 L1 5.0

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

Continuation of Calibration Certificate

Cert. No. : ACL22160
Job No. : VC6SACH069
Pages  : 5of8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz
Frequency Deviation from various frequency weighting response curve (dB)
(he) Flat C-weight | A-weight st
Limits
63 0.0 0.0 0.0 2.0
125 0.1 0.1 0.1 £1.5
250 0.0 0.0 0.0 1,5
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 +2.0
4000 0.0 0.1 0.0 3.0
800D 0.0 0.1 0.1 +5.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at 1 kllz
Measured | Devinted | Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 =0.2
Flat 94.0 0.0 +02
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits.
Weighting (dB) (dB) (dB)
Fast 94.0 0.0 =
Slow 94.0 0.0 +0.1
Leq 940 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94,1 0.1 =03
QF-TS12-04-04-020664
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22160
Job No. 1 VC6SACH069
Pages @ 6of8

7. Level lincarity on the reference level range

Anticipated | Measured Deviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
1370 137.0 0.0 £1.1
136.0 136.0 0.0 £1.1
1350 135.0 0.0 & [.1
134.0 134.0 0.0 =1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 1.1
131.0 1310 0.0 +1.1
129.0 129.0 0.0 1.1
124.0 124.0 0.0 %11
119.0 119.0 0.0 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 £1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 % 1.1
94.0 94.0 0.0 + 1.1
89.0 89.0 0.0 +1.1
34.0 84.0 0.0 +1.1
79.0 79.0 0.0 £ 1.1
74.0 74.0 0.0 *1.1
69.0 69.0 0.0 1,1
64.0 64.0 0.0 *1.1
59.0 59.0 0.0 £51
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 +1.1
39.0 390 0.0 +1.1
340 340 0.0 1.1
30.0 300 0.0 =]l
290 290 00 1.
28.0 28.0 0.0 +1.]
27.0 27.0 0.0 +1,]
26.0 26.0 0.0 +1.1
25.0 25.0 0.0 £1,1

QF-TS | 2-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PERENRES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22160
Job Na. : VC65AC0069

Pages : Tof8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (as)
Auto 94,0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dn) (dB)
0.25 1 108.0 108.0 0.0 5:-3.0
Fast 2 & 117.0 117.0 0.0 1.0;-25
200 8OO 134.0 134.1 0.1 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
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.1 0.1 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 1330 0.0 ’
One 1364 1353 11 3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) {dB) (dB) (di)
Continuous 133.0 133.0 0.0 &
Positive hall cycle 135.4 135.1 -0.3 2.0
Negative half cycle 135.4 135.1 -0.3 +2.0
QF-TS12-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22160
Job No. : VC65AC0069

Pages @ Bof§
11. Overload indication
Measured value (dB ) Deviated Aceeplance
Pasitive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.5 89.6 0.1 1.5
12. High level stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at final Value Limits
Weighting (dB) (an) (aB) (dn)
A - weight 137.0 137.0 0.0 0.3

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

or any value following caleulation providing a lavel of confidence of approximately 935 %

End of Calibration Certifieate —

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION

Model : NC-74

Serial No.: 34178123

1D No.: RYG FS0215
Condition As Found : GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Customer :

Torkr 7]

Location ¢

Ambient Temperature ; {23.043) 0 |
Pressure ¢ 1013 £3) kPa Y -—Jﬁt f/ i
Relative Humidity : {500 220) % l
g, Stisfas |

Recelved Date @ 22 AUGUST 2022 e et ]
Calibration Date : 31 AUGUST 2022
Date of Issue : 02 SEPTEMBER 2022

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 W

" -
( Thanakul Petchurai )

This certi is issued in d with the requil of ISOAEC 17025 standard, may not be reproduced

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

QF-TS12+04-04-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
b S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22023

Job No. : VC65AC0077

Puges i 2013
Calibration Procedure :

CP-AC03

Calibration Mcthod :

This equipment was calibrated by based on IEC-60942-2003 Standard,

The sound pressure level, frequency and total distertion of the sound ealibrator was measured using the reference
microphone,

Condition of this result of calibration :

I. Reference Standard Instruments

Instrument Madel Serial No. Cert. No, Due Date
Waveform Generator 335118 MY52302742 EI-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104  CEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MYS53220076  EEL.BP. 0340265 09-Feb-23
Digital Multimeter 33461A MY60024273 09-Feb-23
Programmable Attenustor MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Teb-23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23
Audio Analyzer AVR-3360A  V744B6069 EF-0010-22 07-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate s traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS 1 2-04-04-020664
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sl T.‘H ! PORN  SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22023
Job No. ; VC6SAC0077

Pages  : 3of3
Result of calibration ;.
1. Sound pressure level
Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (di3) (dB) (dB)
94 94.04 0.04 0.14 040
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uneertainty limit
(Hiz) (11z) (%) (%) (%)
1000 1001.5 0.1 0.1 1.0

3. Total distortion

l Measured value (%) l Uneertainty { % ) f Tolerance limit { %) 1

170 | 0.00 | 30 |

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

or any value following cal providing o lavel of confidence of mately 95 %

End of Calibration Certificate

QF-TSI12-04-04-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY -

451-451/1 Sirintharn Rd,Bangbumry, Bangplud Bangkok 10700 THAILAND.
Tel.0-2435-8800 Fax.0-2433-1679 e-mall:cal-center@sithiphorm.com hitpy// hiph

NSC-TISITIS 17025

Cert. No. : ACL22231
Pages 1 lofl

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NI-24
Serial No.: 00472126/ 176915 / 88180
ID No.: RYG_Fs0301
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Loeation : o < B TR \v»
y |
Ambient Temperature : (230 £3) o LVIEWE ffb”-'“‘.".f‘c.. / b
Pressure : (1013 £3) kPa R [
Relative Humidity = (500 £20 ) % "PPROVED BY o
Ve car oere . M8/ 10l 23 !
Received Date : 03 OCTOBER 2022 Sl s S
Calibration Date : 18-19 OCTOBER 2022

Date of Issue : 20 OCTOBER 2022

Calibrated by : Nathakom Pisutpaisan

7 Al

{ Thanakul Petchurai

Approved by ¢

This certificate is issued in d with the

of ISOMEC 17025 standard, may not be reproduced
other than in full, except with the prior writlen approval of the head of Calibration Luboratory.

QU-TS12-04-04-020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
L CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22231
Job No, 1 VC6SAC0088
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :
1 Reference Standard Instruments

Instrument Madel Serial No, Cert. No, Due Date
‘Waveform Generator 332104 MY48017076 EF-0007-22 04-Feb-23

Waveform Generator 335108 MY52302742 LF-0008-22 04-Feb-23
Digital Multimeter 33461 A MY53220104 “EL.BP. 4/0265  09-Feb-23
Digital Multimeter 334614 MY53220076 BP. 0340265  09-Feb-23
Digital Multimeter 34461 A MY60024273  EELBP. 05/0265  09-Feb-23
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAL 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on dute und place of calibration for this calibruted item only.

3. This certificate is traceable to the i 1 system of unit maintained at :

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

QF-TS12-04-04-020664

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22231
Job No. : VC65ACO088
Pages : Jof8

Uncertainty | Maximum-permitted
Parumeter Pass Fail uncertainty of
(@B) measurement (dB)
1, Absolute sensitivity v - 0.2 NA
2. Sell-generated noise v 0.2 NA
3. Acoustical signal tests of frequency weightings
125 He v - 03 06
1000 Hz v . 03 0.6
8000 Hz v 03 0.7
4, Electrical signal tesis of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For > 4 klzta 10 kHz v 03 0.7
For > 10kHz 1o 20 kiz = - - 1.0
5. Frequency and time weightings at 1 kHz v 0.2 0.2
6. 1Long - term stability v 0.1 0.1
7. Level lincarity on the reference level range v 02 03
8. Level linearity including the level range control v 0.2 0.3
9, Tone burs! response v 02 0.3
10. Peak C sound level v 02 0.35
11. Overload indication v - 02 0.25
12. High level stability v - 0.1 0.1

QF-TS12-04-04-020664
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SITHIPORN

SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22231

Jab No. = VC65ACD08S
Pages : 4ol 8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3

2. Sclf-gencrated noise
2.1 Normal test

Measured Value
(dB)

14.6

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

Frequency Measured value
Weighting (dB )
A= weight 00
C - weight 16.7
Flat 22.5

3, Acoustical signal tests of frequency weightings

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) " ) Aceeptance
Flat C-weight A t
la weight weigh Limits
125 1.6 1.6 7.3 + 1.5
1000 0.5 0.5 0.5 + 1.0
8000 -5.1 -5.1 -5.1 45.0

QUF-TS 12-04-04- 120664
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Elcetrical signal tests of frequency weightings

Weighling network response with relative to 1 kHz,

Cert. No. : ACL22231
Job No. @ VCGSACOOBE
Pages : 508

6. Lang - term stability

Frequency Deviation from various frequency weighting response curve (dB)
£HE) Flat Coweight |  A-weight epaKe
Limits
63 0.1 0.1 0.1 2.0
125 0.0 0.0 0.1 *].5
250 0.0 0.1 -0.1 1.5
500 0.0 0.0 -0.1 +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
8. Frequency and time weightings at 1 kHz
5.1 Frequency weightings a1 1 ki{z
Measured Deviated Acceptance
Frequency Value Value Limits
(dB) (dn) (dn)
A - weight 94,0 0.0 -
C - weight 94.0 0.0 +0.2
Flat 94.0 0.0 *02
5.2 Time weighting at 1 kHz
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (di3) (dn) (dB)
Fast 94.0 0.0 -
Slow 94.0 0.0 0.1
Leg 04,0 0.0 +0.1
SLM Display | SI.M Display | Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (d3) (dB) (dB) (dnn)
A - weight 94,0 94,0 0.0 +03

QF-TS12:-04-04-020604
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.

CALIBRATTON LABORATORY

Continuation of Calibration Certificate

7. Level linearity on the reference level range

Cert. No, : ACL22231
Job No. 1 VC6SACO088
Pages @ 6ol§

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dn ) (dB) (dn) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 1.1
1340 134.0 0.0 *1.1
1330 133.0 0.0 # 1.1
1320 131.9 0.1 £ 1.1
1310 131.0 0.0 £ 1.1
1290 129.0 0.0 1,1
124.0 124.0 0.0 *1:1
119.0 1190 0.0 x 1.1
114.0 114.0 0.0 £1.1
109.0 109.0 0.0 %Ll
104.0 104.0 0.0 1,1
99.0 99.0 0.0 £l
94.0 94.0 0.0 *1.1
89.0 £9.0 0.0 =11
84.0 84.0 0.0 + 1,1
79.0 790 0.0 1.1
74.0 74.0 0.0 k1.1
69.0 69.0 0.0 ®1.1
64.0 64.0 0.0 L1
59.0 59.0 0.0 #1.1
54.0 54.0 0.0 1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 +1.1
39.0 390 0.0 + 1,1
34.0 340 0.0 1.1
30.0 30.0 0.0 +1,1
29.0 290 0.0 = 1.1
28.0 280 0.0 +1.1
27.0 270 0.0 LI
26.0 259 0.1 1.1
25.0 249 -0.1 1.1

QF-TS12:04-04-020664
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22231

Jah No.  : VCGSACO0BS
Pages @ 7of§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (an) (dn) (dB)
Aulo 94.0 94.0 0.0 #1.1
9. Tone burst response
Time Tone burst Anticipated | Measured | Devinlod | Aceeplunce
duration, Th Cycle Value Value Value Limits
Weighting {ins) (di3) (dn) (an) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
2 8 108.0 108.0 00 15;-5.0
Slow
200 R00 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 0.1 5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak| Value Limits
fest signal (dB) (dB) (di3) (dB)
Continuous 133.0 133.0 0.0 =
One ‘136.4 1364 0.0 3.0
Number of cyele Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB ) {dB)
Conti 133.0 133.0 0.0 5
Positive half eyele 135.4 135.1 0.3 2.0
Negative half cycle 135.4 135.1 0.3 +2.0

QF-TS12:04-04- 020664




SITHIPORN ASSOCIATLES CO,LTD.
CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL22231
Job No. : VC65AC0088

SITHIPORN
associate

Pages  : Bof8
11, Overload indication
Measured value (dB ) Devisted Acceptance
Positive Negative Value Limits
one-half cycle | one-halfcycle (dB) (dB)
89.6 89.6 0.0 £1.5
12, High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following cal providing a lavel of of approximately 95 %

End of Calibration Certificate SR

QF-TSI2-04-04-020664
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CALIBRATION LABORATORY
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472127 / 169440 / 72461

1D No.: RYG_FS0302

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND,

Location ; - - I e

Ambicnt Temperature : (230 3) oC . Wn}o&k 7? |

Pressure : (1013 23 ) KkPa | f

Relative Humidity : (500 £20) o | VEDEY :ﬁ, Q k
|

Reecived Date @
Calibration Date :
Date of Issue :

06 JULY 2022 |
11-18 JULY 2022
19 JULY 2022

Calibrated by : Nathakorn Pisutpaisan

7~ e

{ ‘Thanakul Petchurai )

Approved by :

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

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

QF-TS 1 2-04-04-0206604

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22158
Jah No, : VCGSACH06Y
Papes i 2of§

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on TEC-61672-3 (2013) Standard for sound level meter (S1.M),

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

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

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

Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0007-22 04-Feb-23
Waveform Generator 335118 MY52302742 EF-0008-22 (4-Feb-23
Digital Multimeter 334614 MY53220104 LELBP, 04/0265  09-Feb-23
Digital Multimeter 33461A MYS53220076  FEL.BP, 0300265 09-Feb-23
Digital Multimeter J4461A MY60024273  ECL.BP.05/0265 09-Feb-23
Programmable Attcnuator MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22  24-Feb23
Measuring Amplifier NA-42KAI 34560495 AA-3005-22 22-Feb-23

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only,
3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-T§12-04-04-020664

A

SITHIPORN ASSQCIATES CO,LTD.

SITHIPORN
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22158
Job No. 1 VCGSACH069
Pages : 3ol8

Summary of Measurement Result =

Uncertainty | Maximum-permitted
Parameter Puss | Fail n) uncertainty of
measurement (dB)
1. Absolute sensitivity v 0.2 NA
2. Sell-generated noise v 02 NA
3. Acoustical signal tests of frequency weightings
125 1z v 03 0.6
1000 Hz v 03 0.6
8000 17, v 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 03 0.6
For > 4 kHz to 10 kllz v = 0.3 0.7
For > 10 kHz 10 20 kHz - < 5 1.0
5. Frequency and time weightings at 1 kHz v s 0.2 0.2
6. Long - term stability v i 0.1 0.
7. Level lincarity on the reference level range v a 0.2 0.3
8. Level lincarily including the Jevel range control v 5 0.2 0.3
9. Tonc burst response v e 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 02 025
12. High level stability v - 0, 0.1

QF-TSI2-04-44-020664

AL




SITHIPORN,
ssociats

CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN ASSOCIATES CO,LTD.

Cert. No, : ACL22158
Job No, 1 VC65AC0069
Pages : 4of8
Result of calibration :
1. Absolutc sensitivity
Reference Measured Acceptance
Acoustic Signal Valug Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 40.3
2. Self-generated noise
2.1 Normal fest
Measured Value
(dn)
17.3

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

Frequency Measured value
Weighting {dB)
A - weight 12.0
C - weight 18.1
Flat 23.9

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

Frequency Deviation from various frequency weighting response curve (dB)
thiz) Flat Coweight | A-weight A“:::::"”
125 0.0 0.0 0.1 + 1.5
1000 -0.1 -0.1 -0.1 4 1.0
ROO0 0.4 0.4 0.5 45,0

QF-TS12-04-04-020664

2L

SITHIPORN

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22I58

Job No.
Pages
4, Electrical signal tests of frequency weightings
Weighting network response with relative to | klz
Frequency Deviation from various frequency weighting response curve (di3)
(Hz) . _ Acceplance
Flat C-weight A-weight Limits
63 0.0 -0.1 0.1 2,0
125 0.0 0.1 0.0 1.5
250 0.0 00 0.0 1.5
500 0.0 0.0 0.0 *1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
8000 0.0 0.1 0.1 15.0
5. Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (dB) (dn)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 +02
Flat 94.0 0.0 +0.2
5.2 Time weighting a1 | kiz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dn) (dn) (dn)
Fast 94.0 0.0 =
Slow 94.0 0.0 0.1
Leq 94,0 0.0 +0.1
6. Long - term stability
SIM Display | S1.M Display | Deviated | Acceptance
Frequeney at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 94.0 94.0 0.0 +0.3

QF=TS12-04-04-020664.

 2LA .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
: CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL22158

Joh No.

Pages

7. Level lincarity on the reference level range

Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (uB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 £1.1
1350 135.0 0.0 +1.1
134.0 134.0 0.0 +1,1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 1.1
131.0 131.0 0.0 *1.1
129.0 129.0 0.0 # 1.1
124,0 124.0 0.0 + 1.1
119.0 119.0 0.0 L
114.0 114.0 0.0 + 1.1
109.0 109.0 0.0 + 1.1
104.0 104.0 0.0 + 1.1
9.0 99.0 0.0 1.1
94.0 94.0 0.0 +1.1
89.0 89,0 0.0 L 1.1
84.0 84.0 0.0 +1.]
79.0 9.0 0.0 +1,]
74.0 74.0 0.0 + 1.1
69.0 69.0 0.0 +1,1
64.0 64.0 0.0 +1.1
59.0 59.0 0.0 + 1.1
54.0 53.9 -0.1 +1.1
49.0 48.9 0.1 1.1
44.0 43.9 -0.1 1,1
39.0 389 -0.1 +1.1
3.0 139 0.1 1.1
30.0 30.0 0.0 + 1.1
250 29.0 0.0 1.1
28.0 28.0 0.0 1.1
210 27.0 0.0 1.1
26.0 26.0 0.0 1.1
25.0 25.0 0.0 +1.1

QF-TS 1 2-04-04-020664

: VO65AC0069
: 6of§

SITHIPORN
ve it

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

- Bl

Cert. No. : ACL22158
Job No. : VO65ACN069
Pages : Tof8
A, Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceplanee
duration, Th Cycle Value Value Value Limits
Weighting (ms) (i) (dB) (B ) (dB)
0.25 1 108.0 107.9 -0,1 1.5;-5.0
Fast 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 8O0 127.6 127.6 0.0 1,0
0.25 I 99.0 98.9 -0.1 1.5:-5.0
SEL Z 8 108.0 108.0 0.0 1.0;-2.5
200 BOD 128.0 1280 0.0 +1.0
10. Peak C sound level
Number of eyele Anticipated | Measured Deviated | Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (d8) (aB )
Conlinuous 133.0 1330 0.0 s
One 136.4 136.0 0.4 +3.0
Number of cycle Anticipated | Measured Deviated | Acceplance
in Value Value Value Limits
fest signal (dn) (dB) (dB) (dn)
Conlinuous 133.0 133.0 0.0 =
Positive hall cycle 135.4 135.2 -0.2 42,0
Negative half cycle 135.4 135.2 -0.2 +2.0

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

Continuation of Calibration Certificate
Cert. No. : ACL22158
Job No. : VC65AC0069
Pages : 8ol8

11. Overload indication

Measured value (dB) Deviated Acceptance
Positive Negative Value Limils
one-half cycle | onehalf cycle (dB) (dB)
89.6 89.5 0.1 +1.5

12, High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following ion, ing a lavel of confid of imately 95 %

—— End of Calibration Certificate s

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

451-451/1 Sirinthorn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax0-2433-1679 e-mail:cal-center@sithiphom.com hitpi/fwwwisithiphomcom  CAUBRATION 0394

Cert. No. : ACL22115

Pages : Tof8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734223 /157777722653
ID No.: RYG_FS0029
Condition As Found : GoOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : - L Lot
¥ lm’;r-v I

Ambient Temperature : (230 £3) e : 77 i
Pressure : (1003 £3) kPa . m
Relative Humidity : ( 500 £20 ) % ROVEL BY - ” ;

‘ tafwles |
Reccived Date : 17 MAY 2022 v
Calibration Date : 2427 MAY 2022
Date of Issue : 30 MAY 2022

Calibrated by : Nathakorn Pisuipaisan

Approved by @ ; f‘%l—. s

( Thanakul Petchurai )

This certificate is issued in secordance with the requirements of ISONEC 17025 standard, may not be reproduced

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

Q=TS [ 2-04-04-020664

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
) - CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL22115
Joh No.  : VC6SACO060
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests 1o Acoustical and Electrical signal rests of frequency weighting with Anechoic chamber and Reference
Standard Instruments,

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

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

Instrument Meodel Serjal No, Due Date
Wavelorm Generator 33210A MYAR017076 04-Feb-23
‘Waveform Generator 335118 MY52302742 04-Feb-23
Digital Multimeter 334614 MY53220104 09-Feb-23
Digital Multimeter 33461A MY53220076 09-Feb-23
Digital Multimeter 344614 MY 60024273 09-Feb-23
Programmable Aticnuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplificr NA-42KAL 560495 AA-3005-22 22-Feb-23

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i i system of unit mai dat:

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664

oy

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
' CALIBRATION LABORATORY

Continuation of Calibration Certificate

: ACL2211S
+ VCGSACO060
Pages & Jol8

Summary of Measurement Result ;.

Uncertainty | Maximum-permitted
Parameter Pass Fail ) uncertainty of
measurement (dB)
1. Absolute sensitivity v - 02 N/A
2. Sell-generated noise v 02 NIA
3. Acoustical signal tests of frequency weightings
125 Hz Pl 03 06
1000 Hz o 0.3 06
8000 Tz < - 0.3 07
4. Electrical signal tests of frequency weightings
For 10 Hzto4 kHz v - 0.3 0,6
For >4 kHz 10 10 kHz o - 0.3 0.7
For> 10 kilz to 20 kllz - £ = 1.0
5. Frequency and time weightings at 1 kiz v - 0.2 0.2
6. Long - ferm stability v 2 0.1 0.1
7. Level linearity on the reference level range v 0.2 0.3
8. Level linearity including the Jevel range control v £ 0.2 03
9. Tone burst response v R 0.2 0.3
10. Peak C sound level v 02 035
11. Overload indication v - 0.2 025
12. High level stability v 2 0.1 0.1

QF-TS1 2-04-4-020664
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SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
EFON1AN CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No, : ACL22115
Jab No.  : VC6SACH60

Pages : 4of 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.95) 93.9 0.0 0.3
2. Self-generated noise
2.1 Normal 1est
Measured Value
(dB)
18.0

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

Frequency Measured value
Weighting (dB)
A - weight 13.8
C - weight 203
Flal 25.8

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceplance
Flat C-weight A-weight
. b ¥ Limits
125 0.7 0.7 0.7 +1.5
1000 0.1 0.1 0.1 + 1.0
8000 1.5 -1.5 -1.5 5.0

QF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

ssociates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL22115
Joh No.
Pages

4, Electrical signal tests of frequency weightings

Frequency Deviation from various freqs response curve (dB)
(Hz) i L Acceptance
Flat C-weight A-weight Limits
63 -0.1 -0.2 0.1 £2.0
125 -0.1 0.0 0.0 1.5
250 0.0 0.0 0.1 +1.5
500 0.0 0.0 -0.1 £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 0.0 0.0 +5.0
5, Frequency and time weightings af 1 kHz
5.1 Frequency weightings at 1 kHz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dn) (di3) (an)
A - weight 94.0 0.0 =~
C - weight 940 0.0 02
Flat 94.0 0.0 0.2
5.2 Time weighting at 1 kHz
Measured Deviated Acceptance
Erequency Value Value Limits
Weighting (dn) (di) (dn)
Fast 94.0 0.0 &
Slow 94.0 0.0 + 0.1
Leq 94.0 0.0 0.1
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
Frequeney at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 94.0 94,0 00 0.3

QF-TS12-04-04-020664

Weighting network response with relative to 1 kHz.
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SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22115
Job No. = VOB5ACO060
x Pages @ 6of8

7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dn) (dn) (dB ) (dB)
137.0 1370 0.0 +1.1
136.0 136.0 0.0 £1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 132.9 -0.1 % 1.1
132.0 1319 0.1 1.1
131.0 130.9 -0.1 + 1.1
129.0 128.9 0.1 +1.1
124.0 123.9 01 +1.1
119.0 119.0 0.0 &11
114.0 114.0 0.0 +1,]
109.0 109.0 0.0 +1.1
104.0 104.0 0.0 41.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 411
89.0 §9.0 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 £1.1
69.0 69.0 0.0 1.1
64.0 64,0 0.0 +].1
59.0 59.0 0.0 % 1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 1.1
44.0 44.0 0.0 + 1.1
39.0 39.0 0.0 & 1.1
34.0 34.0 0.0 & 1.1
30.0 299 -0.1 & 1.1
29.0 289 0.1 1.1
280 280 0.0 =11
270 27.0 0.0 = 1.1
26,0 259 0.1 1.1
25.0 249 -0.1 1.1

QF-TSI2-04-04-0120664

py-

SITHIPORN  SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22115
Job No. @ VO65AC0060

Pages : Tof8
8. Level linearity Including the level range control
Anticipated Measured Devinted Acceptance
Range Value Value Value Limits
(dB) (an) (dB) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time Tone burst Anticipated Measurcd Deviated Acceplunce
duration, Tb Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dn ) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 17.0 116.9 -0.1 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 B0 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 02 L5;-5.0
SEL 2 B 108.0 108.0 0.0 10;-2.5
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 135.8 -0.6 3.0
Nurber of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
fest signal (dB ) (dB ) (dB ) (4dB)
Contis 1330 133.0 0.0 -
Pasitive hall cycle 1354 135.1 -0.3 2.0
Negative half cycle 135.4 135.1 03 420

QF-TS 1 2-04-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Cerrtificate

Cert. No. : ACL22115
Job No. : VC65AC0060

Pages : Bof§
11. Overload indication
Measurcd value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB ) (dB)
89.6 89.6 0.0 +1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (di) (dB)
A - weight 137.0 137.0 0.0 0.3

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

orany value following ealculation.providing a lavel of confidence of approximately 95 %

—t e End of Calibration Certificate

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

451-451/1 Sirinthorn Rd,Bangbumry, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
cak com c

Tel.0-2435-8800 Fax.0-2433-1679 i P p 0398
Cert. No. : ACL23083
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model @ NL-~42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734225/ 157777/ 22653
ID No.: RYG_FS0030
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTI,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : - Wierfon F
Ambient Temperature : (230+3) sC
Pressure : (1013 £3) kPa - *q. ﬂ/,
Relative Humidity : (500 +20 ) % g
vl119
Received Date : 24 JANUARY 2023

Calibration Date :
Date of Issue :

25-26 JANUARY 2023
27 JANUARY 2023

Calibrated by : Nathakom Pisutpaisan

YA A

Approved by :

( Thanakul Petchurai

‘This certi is issued in d with the r

of ISONEC 17025 standard, may not be reproduced

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

QI-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

aciat CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23083
Job No.  : VEG6AC0031
Pages  : 20f8

Calibration Procedure : CP-AC-01

Calibration Methed :

‘This equipment was calibrated by based on 1EC-61672-3 (2013) $tandard for sound level meter (SLM),

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

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

Condition of this result of calibration :

I. Reference Standard Instrumerits ©
Instrument Model Serfal No. Due Date
Waveform Generator 33210A MY48017076 04-Feb-23
Waveform Generator 335118 MY52302742 04-Feb-23
Digital Multimeter 33461 A MY53220104 09-Feb-23
Digital Multimeter 33461 A MY53220076 09-Feb-23
Digital Multimeter 34461A MY60024273 09:Feb-23
Programmable Attenualor MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphone 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplificr NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable ta the i 1 system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technelogical Rescarch (TISTR),

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

Continuation of Calibration Certificate

Cert. No. : ACL23083
Job No. 1 VC66AC0031

Pages : 3ol8
Summary of Measurement Result ;.
Uncertainty | AMaximum-permitted
Parameter Pass Fail (@n) uncertainty of
measurement (dB)
1. Absolute sensitivity v 3 02 NIA
2. Self-generated noise v - 02 N/A
3. Acoustical signal tests of frequency weightings
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kilz v B 0.3 0.6
For > 4 kHz to 10 kHz v E 0.2 0.7
For > 10 kHz 10 20 kHz - = * 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term stability v E 0.1 0.1
7. Level linearity on the reference level range v - 02 0.3
8. Level linearity including the level range control v 0.2 03
9. Tone burst response v 02 03
10. Peak € sound level v 0.2 0.35
11. Overload indication v - 02 025
12. High level stability v 0.1 0.)
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SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
ARSI CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23083
Job No. : VC66AC0031
Pages  : 40f8

1t of calibration :

1. Absolute sensitivity

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

2. Self-generated nolse
2.1 Nornal test

Measured Value
(dB)
19.1

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.1
Flat 249

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

Frequency Deviation from various frequency weighling response curve (dB)
tHz) Flat C-weight A-weight A“’_EPI_.“M
Limits
125 0.3 0.3 0.3 + 1.5
1000 0.0 0.0 0.0 + 1.0
8000 -1.1 -1l -1.0 45.0

QF-TS 1 2-04-04-020664 m
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PRI CALIBRATION LABORATORY

Continuation of Calibration Certificate

ACL23083
VC66AC0031
Pages : Sof8

4, Electrical signal tests of frequency weightings

Weighting network response with relative to 1 kHz,

Frequeney Deviation from various frequency weighting response curve (dB)

(Hz) - i Acceplance
Flat C-weight A-weight Vil
63 0.0 0.1 0.0 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.1 0.0 +1.5
1000 0.0 0.0 0.0 +1,0
2000 0.0 0.1 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0

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

Measured Deviated Acceptance

Frequency Value Value Limits

Weighting (dB) (dB) (dB)

A - weight 94.0 0.0 -

C - weight 94.0 0.0 x02
Flat 94.0 0.0 =02

5.2 Time weighting at 1 kHz

Measured Deviated Acceptance

Frequency Value Value Limits
Weighting (dn) (dB) (dB)
Fast 94.0 0.0 i
Slow 94.0 0.0 0.1
Leq 94.0 0.0 £0.1

6. Long - term stubility

SLM Display | SLM Display |  Deviated Acceplance
Frequency at initinl at finul Value Limits
Weighting (dB) (dB) (dn) (dB)
A - weight 94.0 04.1 0.1 +0.3

QF-TS12-04-04-020664
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Pages : 6ol8

7. Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dn) (dB) (dB) (dB)
137.0 137.0 0.0 + 1.1
136.0 136.0 0.0 + 1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 + 1.1
133.0 133.0 0.0 + 1.1
1320 132.0 0.0 +1.1
1310 131.0 0.0 + 11
129.0 129.0 0.0 Ean!
1240 124.0 0.0 +1.]
119.0 119.0 0.0 £ 1.1
114.0 114.0 0.0 & L1
109.0 109.0 0.0 % 1.1
104.0 1040 0.0 + 1,1
99.0 99.0 0.0 1.1
94.0 54.0 0.0 1.1
£9.0 89.0 0.0 +1.1
84.0 84.0 0.0 1,1
79.0 79.0 0.0 dilil
74.0 4.0 0.0 £1,1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 *1.1
590 59.0 0.0 1.1
54.0 54.0 0.0 *1.1
49.0 49.0 0.0 Ean
4.0 44.0 0.0 1.1
39.0 389 0.1 +1,1
34.0 34.0 0.0 +1.]
30.0 29.9 0.1 1.
29.0 8.9 0.1 £1.1
28.0 27.9 0.1 +1.]
27.0 26.9 -0.1 & 1.1
26.0 25.9 0.1 1.1
25.0 24.9 -0.1 & 1,1

QF-TS12-04-04-020664 ? %
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8, Level linearity ineluding the level runge control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits.
(dB) (dB) (dB ) (aB)
Aulo 94.0 94.0 0.0 =11
9. Tone burst response
Time Tone burst Anticipated |  Measured Devigted | Acceplance
duration, Th Cyele Value Value Value Limits
Weighting | (ms) () (dB) (4B) (d8)
0.25 ! 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.05-2.5
200 B0 134.0 134.1 0.1 =10
S 2 8 108.0 108.0 0.0 15;-5.0
200 B0 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 0.1 1,5;-5.0
SEL 2 8 108.0 108.0 0.0 10525
200 800 128.0 128.1 0.1 1.0
10. Peak C sound level
Mumber of cycle Anticipated | Measured Deviated | Acceplance
in Value Valug, Lepeak| Value Lirnits
test signal (dB) (dB) (dB) Can)
Continuous 133.0 133.0 0.0 i
One 1364 136.0 0.4 1.0
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value Value Limits
lest signal (dB) (dB) (dB) (dB)
Continuous 133.0 1331 0.1 v
Positive half cyele 135.4 135.2 0.2 2.0
Negalive half cycle 1354 135.2 0.2 *2.0

QU-TS12-04-04-020664 m
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

Gooectaten CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23083
Job No. : VC66AC0031
Pages : 8of8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.6 0.0 415

12. High level stability

SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137 0.1 40,3

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

or any value following caleulation.providing a lavel of confidence of approximacly 95 %

—————— End of Calibration Certificate Tt ALl
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd, Bangbumru, Bangpiud Bangkok 10700 THAILAND
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Cert. No. : ACC23009
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION
Model : NC-74
Serial No.: 34178121
ID No.: RYG_Fs0213
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO.,, LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : & fbrfo,v;,, p \
Ambient Temperature : (23043) b 08 : ¥ < .
Pressure : 1013 £3) kPa fo. _#‘U
Relative Humidity : (500 £20 ) % ; f‘ '

CRRNT LE ]

Received Date @ 24 JANUARY 2023 g2

Calibration Date ¢
Date of Issue :

26 JANUARY 2023
27 JANUARY 2023

Calibrated by : Nathakomn Pisutpaisan

7

( Thanakul Petchurai

Approved by :

This certificate is issued in with the requi

of ISO/IEC 17025 standard, may not be reproduced
ather than in full, except wath the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-(4-020664

SITHIPORN : SITHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23009
Job No, 1 VCG6ACH31
Pages 2003

Calibration Pracedure : CP-AC-03

Calibration Method :
This equipment was calibrated by based on IEC-60942-2003 Standard,

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serful No, Cert. No. Due Date
Waveform Generator 33511B MY52302742 EF-0008-22 M4-Feb-23
Digital Multimeter 33461A MY$53220104  EEL.BP. 04/0265 09-Feb-23
Digital Multimeter 33461A MY53220076  EEL.BP. 03/0265 09-Feb-23
Digital Multimeter 33461A MY60024273 09-Feb-23
Programmable Allenuator MAT-1070 62100114 07-Feb-23
Condenser Microphone 4180 2977900 24-Feb-23
Measuring Amplifier NA-42KAI 34560495 22-Feb-23
Audio Analyzer AVR-3360A V7I44B6069 EF-0010-22 07-Feh-23

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

3. This certificate is traceable to the i system of unit maintained at ;

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

QF-TS12-04-(4-020664

SIT H IPORN  SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC23009
Joh No. : VO66AC0031
Pages  : 3or3

Result of calibration ;-

1. Sound pressure level

Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty Limit
(dB) (aB) {dB) (dB) (dB}
94 94.16 0.16 0.14 0,40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (11z) (%) (%) (%)
1000 1003.2 0.3 0.1 1.0
3. Total distartion
[ Messwedvalue (%) | Uncorsaingy (%) | Tolerance imit (%)

[ e | AT I 7 4

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

orany value following ealculation.providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-(4-020664
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd,Bangbumru, Bangplud Bangkok 10700 THAILAND.

NSC-TISITIS 17025

Tel.0-2435-8800 Fax0-2423-1679 e-mall:cal-center@sithiphorn.com http:// com  CAL

Cert. No. : ACL23081
Pages : lof8

Calibration Certificate

Equipment :
Manufacturer ;
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Reccived Date @
Calibration Date :
Date of Issuc :

SOUND LEVEL METER

RION

NL-~42/ Microphone UC-52 / Preamplifier NH-24
00296518 / 66239/ 34375

RYG_Fs0431

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

- Dk P
(230 23) e |
(1013 £3) kPa
(500 20 ) %

24 JANUARY 2023
25-26 JANUARY 2023
27 JANUARY 2023

Nathakom Pisutpaisan

7 Bl

{ Thenakul Petchurai )

Calibrated hy :

Approved by :

This certificate is issued in accordance with the requirements of ISO/MEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664

SITHIPORN  SITHIPORN ASSQOCIATES CO,LTD.

PHIOEHLES CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23081
JobNo. : VC66AC0031
Pages t 2olB
Calibration Procedure : CP-AC-01

Calibration Method :

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

“The S1.M had tests to Acoustical and Electrical signal tests of frequeney weighting with Anechoic chamber and Reference
Standard Instruments,

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

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serlal No, Cert. No. Due Date
Waveform Generator 33210A MY4R017076 EF-0007-22 04-Feb-23
‘Waveform Generator 33511B MY52302742 EF-0008-22 04-Feb-23
Digital Multimeter 33461A MY53220104 EEL.BP, 04/0265  09-Feb-23
Diigital Multimeter 33461A MY53220076 EEL.BP. 03/0265  (09-Feb-23
Digital Multimeter 34461A MY60024273 EEL.BP, 05/0265  (9-Feb-23
Programmable Attenuntor MAT-1070 62100114 EF-0009-22 07-Feb-23
Condenser Microphane 4180 2977900 AA-1013-22 24-Feb-23
Measuring Amplifier NA-42KAl 34560495 AA-3005-22 22-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable to the i

1 system of unit dat:

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

QF-T812-04-04-020664
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Continuation of Calibration Certificate
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Summary of Measurement Result :

Uncertainty | Maximum-permitted
Parameter Pass | Fail uncertainty of
(dn mensurement (dB)
1. Absolule sensitivity v - 0.2 N/A
2. Self-gencrated noise v 0.2 N/A
1. Acoustical signal tesis of frequency weightings
125 Hz v 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz 4 - 03 0.7
4, Electrical signal tests of frequency weightings
For 10 Hz w4 kllz v 03 0.6
For > 4 kizto 10 kliz v - 0.3 0.7
For > 10 kl1z 10 20 kHz B - . 1.0
5. Frequency and time weightings et 1 kHz v 4 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v . 0.2 0.3
9. Tone burst response v i 0.2 03
10. Peak C sound level v - 0.2 0.35
11. Overload indi v s 02 0.25
12, High level stability v - 0.1 0.1

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB ) (dB)
93.9 (93.95) 939 0.0 0,3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
21.7

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

Frequency Measured value
Weighting (dB)
A - weight 13.1
C - weight 19.0
Flat 24.7

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Flat C-weight A=weight Accfpl_mu
Limits
125 0.0 0.0 0.0 +1.5
1000 -0.1 -0.1 -0.1 +1.0
8000 0.4 -0.3 -0.3 +5.0

QF-TS12-04-04-020664




SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
A5 05HAkR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23081
Job No. : VC66ACO031
Pages : SofB
4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
VHE) Flat Coweight | Acweight i
Limits
63 0.0 -0.1 0.1 *2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 x5
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
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kilz
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB) (d8) (dB)
A - weight 94.0 0.0 =
C - weight 94.0 0.0 =02
Flat 94.0 0.0 =02
5.2 Time weighting at 1 kHz
Messured Deviated Acceptance
Frequency Value Value Limits
Weighting (dB ) (dB) (dB)
Fast 9.0 0.0 -
Slow 94.0 0.0 +0.1
Leq 94.0 0.0 +0.1
6. Long - term stability
SI.M Display | SLM Display | Deviated Acceplance
Froquency atinitial at final Value Limits
Weighting (dB ) (dB ) (dB) (dB)
94.0 94,0 0.0 +0.3

QF-TS12-04-04-020664
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7. Level linearity on the reference level range
Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1
136.0 136.0 0.0 211
135.0 135.0 0.0 £1.1
1340 134.0 0.0 £11]
133.0 133.0 0.0 L.l
132.0 132,0 0.0 1.1
131.0 131.0 0.0 211
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 +1,1
1190 119.0 0.0 £1.1
114.0 114.0 0.0 1.1
109.0 109.0 0.0 1.1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 1.1
94.0 94.0 0.0 1.1
89.0 9.0 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 £ 1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 =11
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 %1.1
49.0 49.0 0.0 % 1.1
44.0 44.0 0.0 1.1
39.0 389 -0.1 1.1
34.0 33.9 0.1 =11
30.0 29.9 0.1 1.1
250 28.9 -0.1 £1.1
28.0 27.8 -0.2 +1.1
270 26.9 -0.1 +1,1
26.0 25.9 0.1 +1.1
25.0 24.8 0.2 1.1

QF-TS12-04-04-020664
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Cert. No. : ACL23081
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8. Level linearity including the level range control

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 *1.1
9. Tone burst response
Time Tone burst Aulicipated | Mensured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dn) (dn)
0,25 1 108.0 107.9 -0.1 1.5:-5.0
Fast 2 8 117.0 117.0 0.0 10:-25
200 BOO 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
0.25 ! 99.0 98.9 0.1 1.5;:5.0
SEL 2 B 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 =
One 1364 1358 0.6 +3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive half cycle 1354 135.2 0.2 2.0
Negative half cyele 135.4 1352 -0.2 2.0

QF-TS12-04-04-020664
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11, Overload indieation

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eycle | one-half eycle (dB) (dB)
89.6 §9.5 -0.1 .5

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following iding a lavel of of i 95 %

S End of Calibration Certifi

QF-TS12-04-04-020664




CERTIFICATE OF CALIBRATION
ISSUED BY Cirrus Research plc
DATE OF ISSUE 01 December 2022 CERTIFICATE NUMBER 184072
Cirrus Research plc " Rl oo 191
Acoustic H g
A
man| | [ o :
North Yorkshi - : [ " d
Norin U:H . FOVED E “Qk' ; Electronically signed:
United Kingdom | tha fes | /’/ q W
doseBadge Reader
Instrument
Manufacturer: Cirrus Research
Model Number.  RC:110A e :;ﬂ::-mmm e

Calibration Procedure

The tests were carried out In accordance with the requirements of IEC 60842:2003 where applicable.
Date of Calibration: 01 December 2022 .

Functionality Results

Calibration Results
Level (dB) Frequency (Hz)
Result 113.96 998.2
Uncertalnty £0.11 104 0.0
T +0.60 £2.00 300
o adjustments were made during this calibration, -

Environmental Conditions

Pressure; 102.11 kPa
Temperature: 235°C

Humidity: 352%

Notes

This certificate provides tr ty of

1t to the SI system of units and/s
g Mational FHoaiat, iy g tto sy inits and/or to units of measurement realised at
e Y r naticnal institutes, This certi

er than in full, except with the prior written approval of the issuing Ia'l':ornbory, The results MminThalz gm‘ﬁ’:m' relate

only to the items calibrated. The re,
i i e, e ponns axpandaq ur;?amlnty s based on a standard uncertainty multiplied by a

PR 95%.

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research ple
DATE O
F ISSUE 03 November 2022 CERTIFICATE NUMBER 182476 f ! It lg3
Cirrus Research pic
Acoustic House i T s
Bridlington Road b
num;nb Nigel Smith
o orkshire e 3
YO14 OPH e
United Kingdom
doseBadge Reader
Instrument
Manufacturer:  Cirrus Research i
Pl rch plc Serial Number. 75996

Notes:

Calibration Procedure

The te: i [ i
@ tests were carried cut in accordance with the requirements of IEC 60942;2003 where applicable.

Date of Calibration; 01 Navember 2022

Functionality Results

Funetion Result
Battery Power
Displa
Communication
2 way IR link
Clock
Calibration Results
i L:\;I ;::SB) Frequency (Hz) Distortion (% THD + Noise)
. 1004.0
Adjusted 114.00 1004.0 gis
Unceriainty 047 0,14 Tt
Tolerances +0.60 +2.00 * 4loz

Environmental Conditions

Pressure: 99.05 kPa
Temperature: 221°C
Humidity: 486 %
Notes

This certificate pravides traceabill

the National Physical Lab: or other national

other than in full, except with the pri i
only to the items cali ) The r:mm:ﬂﬂﬂ sy

coverage factor k=2, providing a

e probability of

ly 95%.

ity of measumrrgnnl to It_\a 81 system of units andfor to units of measurement realised at
gy Institutes. This certificate may not be reproducad
uing laboratary. The results within this certificate relate

is based on a standard uncertainty multiplied bya

63714 16,67/35-36, Soi Pelchkasem?,7/1, Petchhasemn Hd,
Wallhapra, Bangiokyal, Bangkah 10600 Thailand.
Tel: (66) 02-BGB0B12H13 Fax: (66) D2-BEBOBLO www/iranatee.com AT B3

J
NAC

CERTIFICATE OF CALIBRATION

Certificata No. : CL-DA0-65
vage 10! 2

Equipment Name: Digital thermometer with RT0
Manufacturer.: DeltaOHM

Model: HO32.2

Serial No: 20032241

1D No: RYG_FS0521

Received date: 25 FEB 2022
Callbration date: 7 MAR 2022
Issue date: 10 MAR 2022

Customer

Name: ALS lataratary group (thalland) Ca. Lid
Address: 104 Phiatthanakan 40, Phatthanakan

Rl Khwaeng Suan Luang, Khet Suan Luang Bangkok
10250 Thallandl

Reference Used During Callbration Calibration Gondition

1 Standard Temperature Probe Model: $15 100 AS00, Temperatura: (2323)°C
Serial No. 86768209, Due date: 26 Mar 2022 Relative Humidity: (55+ 15)%
2 Digital Temperature Indicater Mogel: DT1-1000 A MK

11, Serinl No.: 671407-00591 Due date: 04 June 2022

Traceability
The messwement results are traceabie to the
inlarnational system of units (S1) through National

Calibration Procedure

The tempesature calibration was done by In-House
calibration method as  WHCL 001  according 1o
comparison method wilh standard digital temperature Institute of Metrology Thailand (NIMT) Certificate
Indicator and standaid temperature  probe. The number. TT-0036-24, Cerificote number ER-D032
temperalure scale Use was based on 11590, 21

" LiEYT CAL. DRTE

e o

Calibrated by Approved Signatory: ..

7 Mr. Sorawit Thachalad
NAC

[ Miss Orathal Wiwatwillaya
LLATr ASSOPUTIRCO,

Mr. Parinya Boancharoen
Calibration Degartment Manages

4 FOR REPRODUCTION

UKLESS PERMSSIC

EXCERT (M FUL
NG FROI THE | ARDRATORY

THS

CATIPICATE REPORT MAY NOT
HAS RE

J 63/14-16,67/35-36, Soi Petchkasem 7,7/, Polchhoem R,
NAC Walthopra, Banghokyal, Banghok 10600 Thailand

[ withaut Adjustment (1 with Adjusiment

20 40°C

Resull of Callpration:

Callbration Range:
Eunectlen:

Dimension: Diamater 14 mm. Length 170 mm.

Inimarsion Stangard Ul Emor
Depth Reading Bengding (4]
() e e

30 20054 20.1 0.0
30 25.047 251 01
30 30031 301 01
30 35016 351 0.1
30 40016 40.1 0.1

Tel: (66) D2-86B0B12413 Fax: (66) 02-B680B60 www jiranslee.com

Certicata No. ; CL-OA0-65

Page 20t 2

“Table 1; This equipment was connected with wet bulb probe Moge!: HP3201.2 S/N: 21001217

uncaralnly
(e
0099
0.099
0.089
0.099
0.002

Table 2: This equipment was connected with lemperature probe Model TR3Z0T.2 §/N: 21001783

Dimension: Diameter 14 mm. Lenglh 150 mm

Immersion Standard UG Eoer
Reading Reading o
(o) o e

0 20.065 202 00

70 25.045 250 0.0

70 30028 20.9 0.1

10 35.010 348 0.2

0 40,011 39.7 03

Ungenainty
e

0.099
0.089
0.099
0.089
0.099

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/ 21001242,

Dimension: Diameter & mm. Length 170 mm,

Immersion Standard LG Eqter
Lepth Raading Reading re
(mim) (4] e

110 20.055 20.0 01
110 25.049 250 0.0
110 30,028 300 0.0
110 35,015 350 00
110 40.010 40.0 0.0

UUG* + Unit Under Calibration
The reponed expanded uncertainty I based on standarg uncertainty multiptied by &
& level of confidence of approximately 85%.

# End of Cortificate %

|

NAC |

JIKARATE ASSOCIATES 0L, LTL

Unceralnty
e
0.099
0.099
0089
0.099
0.099

coverage factor k=2 praviding




J 63/14-15,67/35-36, Sol Pel
Wolthapre, Banghahya,
Tel: (66) 02-B6BOB12#13 Fax:

{chkasem?7,7/1, Pelchhesem Rd,
Benghok 10600 Thailand.
(66) 02-8680860 www.jranaleecom

CERTIFICATE OFf CALIERATION

Equipment Neme: Heat Stress Monitor
Manufacturer.: Delta OHM

Model: HD32.2

Serial No: 15006713

10 No: RYG_FS0218

Customer

Neme: ALS laboratory group (thailand) Co., Ltd.
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang, Bangkok
10250 Thalland,

Referance Used During Calibration

1.5tandard Temperatura Probe Model: $T5-100 AS00,
Serial No.: 667682-08, Due ¢ate: 23 Mar 2023
2.Digital Temperature Indicator Model: DTI-1CC0-A MK
11, Serial No.: 671407-00581 Due date: 22 July 2023

Callbration Procedure

The lemperature calibration was done by In-House
calibration method as WHCL-001 according to
comparison method with stendard digital temperature
indicater and standard temporature probe. The

Cerlificate No.: CL-035-88
Pege 1of 2

Recelved date: 07 Feb 2023
Calibration date: 14 Feb 2023
lssue date: 14 Feb 2023

Callbration Condition
Temperature: (23£3)'C
Relative Humidity: (§51+15)%

Traceability

The measurement results are traceable to the
international system of units (S1) through National
Insthute of Metrology Thailand (NIMT) Certificale
number: TT-0034-22, Certificate number: ER-0092-

temperature scale use was based on ITS-90. 22
S g et
f,i/;,v r'!rw.s 'f)‘
gl an 'f

e
.P\‘ppmvr.d Signatory: . z/f
|

Calibrated by
L1 Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss Jittraporn Lertsomphol !J | Calibration Department Manager

AT b ks ey |

THIS CERTIPICATE REPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUC-

TION HAS BCEN CBTAINGD IN WRITING FROM THE LABORATORY,

63/14-15,67/36-36, Sol Pelchkesem?,7/1, Pelchkasem Rd,
Wallhapra, Banghohyal, Banghok 10600 Thailand.
NAC Tel: (66) D2-B6B0812#13 Fax: (66) 02-8680860 wwwjirsnatee.com

Cert/ficate No. . CL-035-86

Poge 2 of 2
Resuftof Calibration:  BJ Without Adjustment  [J With Adjustment
Callbration Range: 20-40°C
Function:
Tabla 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 22035270,
Dimension: Diameter 14 mm. Lengih 170 mm.
Immersion Stendard uuc Error Uneartelnty
DRapth Reading Beasting o e
(mm) (8] e
&80 20.083 20.1 0.0 0.099
60 25.059 25.1 0.0 0.099
60 30.051 30.1 0.0 0089
60 35.050 351 0.1 0.082
&0 40.048 40.2 o2 c.099
Table 2: This equipment was connected with temperature probe Model TP3207,2 5/N: 15015499,
Dimension; Diameter 14 mm. Length 160 mm.
Immesien Standard uuc Error Uncaitalaty
Depth Reading Roading e e
(mm) re o
70 20.063 203 0.2 0.089
0 25.059 25.1 0.0 0.088
70 30.051 30.0 01 0.099
7o 35.051 34.9 0.2 0.088
70 40.048 3.8 0.2 0.008

Table 3: This equipment was connected with Globe thermometer probe Model: TP3276.2 S/N: 22035462
Dimension: Diameter 8 mm. Length 170 mm.

Immerion Stendard e Eney Unecerainty
Repth Reading Raading (8] re
(mm) o [~
110 20.063 20.1 0.0 0.088
110 25.058 25.1 0.0 0.099
110 30.051 30.2 0.1 0.098
110 35.051 352 01 0.083
110 40.048 402 0.2 0.099

UUCH* : Unit Under Calibration
The reportad expended uncertainty is based on standard uncertainty multiplied by a coverage factor k=2
providing a level of confidence of approximately 85%.

¥ End of Certificate %

|
e |

g
A8,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES X EQUIPMENT € ALIRRATION AND TESTING SERVICES '-5_/?—?\ -
R . SLL na: Tl
SHAPATTANAKARN ROAD SOL IR SUANLUANG, SUANLL ANG BANGRON 10250 HEC-THENSIPORY
TEL 02170000 [AX 02009 028 CALIBRATION ot

Cert.No.:  23CH275
Page.: 1of2

Certificate of Calibration

Equipment : pH Meter
Manufacturer : Mettler Taledo
Model : SevenCompact 5220
Serial No. : C104052460 N o
1D No, : RYG_ENDipa | NEVIEVIEN B
Condition As-Received: Used llem LPPROVED BY 1‘;*/1;../—-
Raceived Date : 24 February 2023

MEXT CAL DATE ﬂfﬂ‘ﬁq’-
Calibration Date : 27 February 2023 | NEXT CAL DATE % 0.0

Reference : 2302-08B60SC-2
Submitted by : ALS Laboratory Group (Thailand) Ca. Ltd.
{Rayong Branch)

616M0 Moo 5, T Maenam Khu, A.Piuakdaeng,
Rayong 21140, Thalland

Ambient Temperature : (25 + 25) "C

Relative Humldity : (50 &£ 15) %

Callbration Procedure : In - house method :
- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)
- CP-CHB by ison with standard thermometer

Calibrated by : ‘Walalgk Sirithean

Approved by : &zl E
Approved Signatory

( ) Malee Butikruea
(/% Saithip Maangmql
{ )Warakon Lemgagtrakul

Issue Date : 28 February 2023
‘The Uncertainties are for o conlidence probability of approximately 95%

This comificate mas i i repmuced ather than i fall, exceps b the prioe writien

Appasal of the beas! sl Usspueste Services & Laguiprocat. Caldinatha sad Tesisog Sersiser

A DD51538

Cert.No.:  23CH275

Page.. 20f3
Condition of this calibration result
1. Reference Standard Instrument
Instrument Serfal No. 1D No. Cert. No. Due Date

1) Decument Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023

2) Ref. Standard Thermometar 4882054 110RCO44 2211306 27 Oct 2023

This cerlification is traceabla to the International System of Unit maintained at:-

- Traceable to National institute of Melrology (Thailand), NIMT

2 Carlified Refarsnce Materials : Tha measuremant results ara traceable to Si through CPA cham Lid,,

ANSI-ASQ National Accraditation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 8268588 08 July 2024
pH 6.987 CPA chem 826568 09 July 2023

pH 10.010 CPA chem 863835 28 Dec 2023

2. This certificate is valid only to the item calibrated on date and placa of calibration
Calibration Results

Funetion : mV Measurement

F standard curve by Fluke at pH (4,7,10)

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
C. Input
pH mV mv pH famv ) p
pH Meter 4.000 177,48 1774 4.000 0.058 2.00
SIN.: C104059480 7.000 0.00 0.1 7.000 0.058 2.00
10.000 7748 | 1775 10.000 0.058 200

Salle

a 1149925




Cert.No.: 23CH275
Page.: 30f3

Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10}

Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mv) (x) k
pH Electrode 4.008 4.008 179.1 0.0046 2.00
S/N.: 1453404 6.987 6.988 47 0.0084 2.00
10.010 10.013 -1724 0.0069 200
Function : Temperature Measurement
(*) Without adjustment
This equipment was connecled with Temperalure Probe;
- Model : InLabExpert Pro-ISM
- Serial No. : 1453404
Dimension of probe;
- Langth : 120 mm.
- Diameter : 12 mm.
= Depth : 100 mm.
uue* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) {*c) (’c) (c) (2°C) K
250 25.001 248 -0.201 013 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncerlainly mulliplied by & coverage
factor k, providing a level of confidence of approximately 85 %.

-olo-

Sy

a 1149924

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 3
CORPORATE SERVICES 3: FQUIPMENT CALIBRATION AND TESTING SERVICES &
53444 PATTANAKARN ROAD SO 18 SUANLUANG. SUANLUANG, BANGKOK 10250 (E\'\

TEL 0-2717-3000-24 FAX. 0-2719-8484 NBC-TISATI IR

Certificate No. : 23E753
Page: 1of2

Certificate of Calibration

Equipment : pH Meler

WManufacturer: Mettior Toleda ::';m; :';r’:::n“;?;::’m‘m: Rl

Medel : SovenCompact 5220 Corporate Services 3: Equipment Calibration and Testing Servicas.
Serlal Neo.: 104059480

1D No.: RYG_EN0183

Condition As-Received: Used fem

Recaivad Data: 24 Fobruary 2023

Calibration Date; 28 February 2023

Reference: 2302-0886DSC Submitted by:  ALS Laboratery Group (Thalland) Co.,Ltd. (Rayang Branch]
Amblent Temperature;  § 23 £ 2) °C

616/10 Maa 5, T.Macnem Khu, A Pluskdeang,
Relative Humldity: (50 £10)% v g

Raayong 21140, Thaitand

Procedure used: Calibralion were conductod using In-housa calibration Procodure GP-E17 According to direct moasurement
method with Multl-Product Calibrator.

Condition of this result of calibration
1.Raferenco standards instuments :
Instrument Model Serlal No. Cartificate No. Due Date
1) Mulll-Product Calibrator 55004 440007 22E1670 18 May 2023
2.This result of calibration was made ¢n requested al the point spocifiad by customer.
3.The corlificale [s valid only 1o the tam callbratad on dete and piace of calibration.
4 This Certification is traceablla 1o the International System of Unit maintainea at-
-National Institute of Matrology Thailand (NIMT)
4 X Approved Signatory : g
Issue Dute : 02 March 2023 | | Phalinee Pratpalpal
LA Wuntowat Knsmeat
| I Pomthippa Tameyakul
B 0309672

Cert. No.: 23E753

Page.: 20l 2
Result of calibration :- (*) Without adjustment () After adjustment
Function: DG voltage measuremeor Range: 2000 my
Standard Value Uuc* Reading Error Uncertainty
(mv) (mv) {mv) (£pV)
-200.0000 -200.0 0.0 72
-150.0000 -160.0 0o 89
-100.0000 -100.0 0.0 85
-50.0000 -50.0 0.0 82
0.0000 0.0 0.0 56
50.0000 500 0.0 6z
100.0000 09.9 0.1 65
1500000 1499 -0.1 ]
200.0000 1809 -0.1 72

The reported unceriainty of measurement was based on a standard uncerlainty multiplied by a coverage
faclor k=2, providing a lovel of confidence of approximately 85 %

UUC* = Unit Under Calibration.

-olo-

A

a 1150477

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

53444 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL 0-2717-3000 FAX, U-2719-9454

Cert.No.: 22TW34
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
[V Bl
Manufacturer : Ysi REVIEW BY .4, MM e
Model ; 5000-116V é
APPROVED BY p e
Serlal No. : 15E102786
1D No. RYG_ENGO32 NEXT CAL. DATE 'SQIELS'?‘ :

Recaived Date : 11 February 2022

Test Date : 14 February 2022

Reference : 2202-0404D5C-4

Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.
(Rayong Branch)
61610 Moo 5 T.Maenam Khu, A.Pluakdaeng,

Rayeng 21140, Thailand

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

by Comparison Technique with Azide Modification Method

Test Procedure :

Tested by : Walalak Sirithean

Approved by :
Approved Signatory

( ) Males Bulkrues

(v saithip Moangmai
( ) Warakorn Lerngagtrakul

Issue Date : 18 Fobruary 2022

B 0281285




Cert.No.: 22TW34
Page.: 2 of 2

s
A

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPARN)
CORPORATE SERVICES % EQUIFMENT CALIBRATION AND TESTING SERVICES i(‘;;;—\\\g‘
5334 PATTANAKARN ROAT SOI 18, SU ANGL SUANLUANG BANGKOK 10250 Pl e
TEL 0:2717:300.27 FAX 0.2719.5484 CAUBRATION seot

Cert. No.: 22LM12
Page.: 10f 2

Result : 1 Oxygen Meter With Air 100 % ® s .
Certificate of Calibration
Dissolved Oxygen Proba No.: 15E100464
)
Titration Method DO Meter Equipment : DO Mater with Sensor
‘Standard Deviation
(Azide Modification Method) Reading Manufacturer : ysi
(mgiL) (mglL) (mg/L)
Model : 5000-115V
802 802 a Serial No. : 15E402796
ID No.: RYG_ENO0D32
This report was certified only for the instrument we tested.lt is allowabie to use for study Submitied by : ALS Laboratory Group {Thalland) Co.,Ltd. (Rayong Branc
the system efficiency, The environmental impact control and present to organization it may concerned €16/10 Moo 5 T.Macnam Khu, A.Pluskdaang,
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced Rayong 21140, Thalland
olher in full,without writlen approval of the laboratory Location : TPA On Site Calibration Laboratory
Received Order : 11 February 2022
-olo- Calibrated Date : 21 February 2022
Ambient Temperature : (26+10)°C
Relative Humidity : (50+30)%
AC Line Voltage : (220:22)V
Calibrated by : Kunchit Promprat
Approved by : .
Approved Signatory
{ ) Parnthippa Tameyakul
(v ) Malee Butkruea
() Suwit Imjai
Issue Date : 21 February 2022
The Uncertainties ure for a confidence probubility of approximately 95%
2 reprocuved e S 10 Uil exceps Wit Ihe s w
arvives 1 uipmsnt Calibrainn and Teo
a 1094744 A 0038008
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES & EQUIPMENT CALIBRATION AND TESTING SERVICES.
; SA4 PATTANAKARN RUAD SO 18, SUANLUANG, SUANLUANG BANUKOK 10281
Equipment : DO Meter with Sensor Cert. No.: 22LM12 TEL BNTI00FT FAX 03710640 :::;:"’:::
Condition As-Received :  Used ltem Page.: 20l 2
Reference : 2202-0404D8C-5
Procedure Used :-
Callbration were conducted using in-house cali pr CP-OT01 ding to comparison with Cert. No.: 22TM317
Industrial Platinum Resistance Thermometer { IPRT ) into Tomperature Bath Certiﬁcate Of Calihralion Page.: 10of 3
The lemperature scale used was based on ITS-80,
Ceondition of this result of calibration
1. Referance standard instrumaent:- Eaul, i
Instrument Model Serial No, Cert. No. Due Date AMiEan Low Tarip: Inclibistos
1) Digital Thermemeter 1523 2188080 2111273 22 Nov 2022 3 rY‘ aT
2. This certificato is valid only 1 the tom callbrated on date and place of calibration Manaisctumer.: Memmert REVIEW BY ... E’"""“""" 3
3. This i 1is to the ional Systam of Unit. - )’éa
Model : IPPT50 APPROVED BY it
Result of Calibration - ( *) Without Adjustment I
. . [’
Function : Temporaturo measurement, Serial No, ; V@18 0084 NEXT CAL. DATE J'i 10
This was connected with sensor, S/N ; 15E100464
Calibration| Immersion Standard uuc* Coverage ID No. : RYG_EN0154
Error Uncertaint
Point Depth Temperature Reading Factor
('c) {mm ) (*c) (*e) (¢} (£C) K Submitted by : ALS Labaratory Group (Thalland} Co.,Ltd
20,00 45 20.001 19.68 -0.121 0.15 2.00 {Rayong Branch)
616710 Meo 5 T.Maenam Khu,

UUC* : Unit Under Calibration

The reperied uncerlainty of measurement was based on a standard uncertainly multiplied by a
coverage faclor k, providing a level of confidence of approximatoly 85 %.

-o0o-

Waly, .

a 1085714

A Pluakdaeng, Rayong 21140, Thailand
Location : BOD Room

Recelved Ordel 22 April 2022

Calibration D: 5 22 April 2022
Amblent Temparature ; (28+10)°C
Relative Humidity : (50+£30)%
Calibrated by : Man Pattanapongpaiboon

Approved by : Wll.l. .

Approved Signalory
( ,) Pomthippa Tameyakul
[/) Males Butkruea
() Suwit Imjal
Issue Date : 3 May 2022

The Uncertuintics are for ility of 95%

This certificate may mod b neproduced wthr than i foll, exceps with the prioe writien

Appeinval of the head of Corpirate Servkoes 3 Expprparcnt Catéeation and Testing Sertiots

A 0040735




Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Recelved :  Used Iltem Page.: 20f 3
Reference : 2204-01460C-1

Procedure Used :-
Calibration were conducted using calibration procedure CP-0T02 according to direct measurement

Equipment : Low Temp. Incubator Cert. No.: 22TM317
Condition As-Received ; Used ltem Page.: 30l 3
Reference : 2204-01460C-1

Result of Calibration :- (") Without Adjustment

Function of UUC® : Temperature Source

Approved by : W"___’ =

Approved Signatory
{ }Pomthippa Tameyakul
() Malee Butkruea
( )Ponpan Paipim
( ) Srisuda Khamtha

Issue Date : 27 Seplember 2018

“The Uncertaintics arve for a I lity of apy ly 95% .

“Th cesticate nisy aod Le repmdiced usher than in full, cxces with the prior wiitien
approvad of the heml of Corporate Services 3 | Liquipmen: Calibration and Testivg Services

A 0087224

The temperature scale used was based on ITS-80. Fresh air setting : Close
Condition of this result of calibration Callbration [ UUC* uuer Temperature Temperature Overall Coverage
i : 2 Uncertalnty
1. Reference standard instrument:- Paint Setling | Reading stability uniformity Varlation Factor
Instrument Model Serial No. Cert. No. Due Date {*c) (*c) ("C) (£°C) (°c) (") (£°C) k
1) Data Acquisition 34970A MY44031768 21LM12 02 Sep 2022 200 200 200 0022 020 022 0.30 P
2. This certificate is valid only to the item calibrated on date and place of calibration.
Calibrati d Te ‘C
3, This certiicallon is traceable to the International System of Unit. ‘Pﬂ:‘ o LLLTL P:::::‘“’” )
Result of Calibration ;- (* ) Wilhout Adjustment
e ()¢} [+ T 2 T 8 T 4 T 5 T & [ 7 | 8 T3aiet
Function of UUC* : Temperature Source ) - %5 | 205
Fresh alr satting - S Furing calibraion X 20208 | 20.174 | 20198 | 20110 | 20075 | 20.062 | 20027 | 20. .030
s 3 ) Finished Average" : The average of 30 values in each position.
Temp. (°C } 25 25 Temperature stability : One-half of the greatest maximum difference of measured temperalure at any one sensor,
REL.Humid, { % ) 54 58 T © i The i of measured at any sensors and the measured
AC Supply ( Volt ) 221 223 temperature at the reference location which are observed al the same time or sl as close an observation lime as
possible to detarmine the temperature pattem or homogeneity within the chamber under steady-state conditions.
K o Ref. Std. Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
Posltlon: | b Ne: UUC* 5 Unit Under Calibration
1 9RTD-2M1 MNote : The reported uncertainty of measurement was included stabliity and excluded uniformity .
2 9RTD-22 Tha reported uncertainty of measurement was based on a standard uncertainty multiplied by 8 coverage
3 SRTD-213 factor k, providing a level of confidence of approximately 85 %.
Prabe Installation Detalls : Dimension of Chamber : 4 SRTD-2/4
5 0 em D= 080 m 5 9RTO-2/5 -ollo-
= 10 em W= 1.0 m L:] 9RTD-2/8
c= 10  em H= 12 i 7 9RTD-27
Capacty = 075 m 8 SRTO-2H
9 (ref) 9RTO-28
a 1106485 a 1106484
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
ORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES || ; 7‘0‘
5344 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANCKOK 10250 ol ;'.m Equipment : Burette Gert.No.: 186CGA595
TEL 0:2717-1000- 24 FAX.0 27199484 Capacity 50 mL Pago.: 2 of 2
Serlal No. : -
ID. No. : 243007
Cert.No.: 18CG4595 Manufaclurer ; Viteg
Page.: 10l 2 Recaived Date : 10 September 2018
“ s . ?
Certificate of Calibration Condition As-Recalved :  Used ltem
Calibration Date : 21 Seplember 2018
Faulpment: Burells Reference : 1808-0411DPC
Opachys Ll Condition of this result of calibration
Sorial No. : ° 1. Reference Standard Instruments :
0. No. : 243007 Instruments Model Serial No, D. No.  Certificate No. Traceability Due date
T 1) Balance XP205DR 1126143764 140RCO04  1BMMA NIMT 2 Jan 2018
Manufacturer : Wileg This certification Is traceable to SI Unit
Wade In : Gormany 2. This certificate was certified only for the measuring Insliument we calibrated.
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. 3, This'result of calllration was found accurale bw shown on date and. piace of callbration orly.
Eastern Seaboard Industrial Eslate (Rayong) 4. True value is converted to true volume at the standard temperature of 20 C
B64/77 Moo 4, Building Mo.B1, Highway 331, km 81.5
T.Pluakdaeng, A.Pluakdaeng, Rayong 21140 Calibration result :
Ambient Temperature : (22 + 25 °C
Ralative Humldity : (50 = 10) % Nominal capacity Reading Uncertainty k
Baromelric Pressure : 757 mmHg (mL) (mL) (mL) Factor
Callbration Procedure : ASTM E 542 - 01
50 49.9801 0.010 200
Calibrated by : Natcha Chayyingchelw
Remark mL = om'

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

-o0o-

wafy -

4 0901034




&= DKSH &= DKSH
P Cerlificate No.: CO6220464  Paga2of 3
%ﬂﬁ 5 Certificate of Calibration Calloration Resu:
ik e Without Adjustment
Equipment SPECTROPHOTOMETER Certificate No.: 08220464 Acowsay (nie). T SF b 02 S L1002 e
Modet: DRS00 lssued Date: 27 September 2022 s b
Serial No. {orID.): 1627845 (RVG_EN0O3T) Job No: KSPR2212224 b e a1 i
A " . HACH Page: 1003 536.66 536.7 -0.04 0.14
Condition: In Condition 637.90 6383 032 0.14
T48.48 7488 032 014
Cusiomen ALS Laboratory Group (Thalland) Co. Lid{Rayorg-Branch). #07.03 8074 037 0.13
616/10 Moo 6 T.Maenam Khu, review sy . NV Bangt Photomelrls Accuraoy (Absorbence)
A.Pluakdaeng, Rayong 21140, Thailand. Standard Unit Under Ci
0.0000 0.000 0.0000 0.0045
Environment Condition:  Temperature 231 *C 2 0.5605 0.563 -0.0025 0.0045
Humidiy B54 WRH fzonm 07334 0137 -0.0036 0.0045 |
10534 1.057 -0.0036 0.0045
Calbration Place ALS Laboratory Group (Thailand) Co.,Lid. (Rayong Branch) ( Wet Chemistry ) 0.0000 0.000 0.0000 0.0045
616/10 Moo 5 T.Maenam Khu, i 0.5503 0.553 0.0027 0.0046
APluakdaeng, Rayong 21140, Thailand. 07170 0.720 00021 0.0045
10312 1,034 -0.0028 00045
Calibration By: Mr. Chattuphon Foithong 0.0000 0.000 0.0000 0.0045
Calbration Date: 27 Seplember 2022 s 0.5024 0.506 -0.0036 0.0045
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 367-04 0.6683 0672 -0.0027 0.0045
Traceablity: This Is to the CRM by National Institute of Standards and 09004 0964 000 0048
Technology (MIST) through Stama Sclentific Limited, 0.0000 0.000 0.0000 0.0046
The standard for Wavelength Certificate No. 91418 and 91435 - 0.5168 0510 -0.0022 0.0045
The standard for Photometric Certficate No. 81441 and 101088 0.8903 0.801 -0.0007 0.0045
The standard for Stray light Cerificate No. 101041 and 101040 | 0.9604 0.992 -0.0016 0.0045
The standard for Spectral resolution Certificate No. 101037 | 0.0000 0.000 0.0000 0.0045
= | 0.5525 0.554 0.0015 0.0045
| 560 nm
7 W‘\h«u | 0.7175 0718 -0.0005 0.0045
- r— e T PR | 10301 1031 -0.0000 0.0045
Person in charge Authorized signatory | 0.0000 0.000 0.0000 l?.oo«
ol sartints o o i i s s of Uk [0 | 05367 0.538 -0.0013 6.0045
PR sl ur s it o o o i el Ll 0.6847 o085 -0.0003 0.0046
et e S T T omms s g0 soos
Technology Limited.
1A Mty ivaTulal ¢vte 1 Renntsey imaTuial Ve
Wmm_m-m :mm-mmm-mm

mmhmmmm
Phone: +80 2630 7000 et

Delivering Growth - In Asla and Beyond,

3433 Sunurm Foss, Bengensk, Pirsknancng, Banghor 10260
iy Emal infs calirationdha corm  Wekaite. wirwsfheh Ern/aclentfo (itersd

Delivering Growth = in Asla and Beyond.

CALFM-C08-12; 20 Jul 2022 CALFM-CO8-13: 20 Jul 2022

@& DKSH &= DKSH

Tunsraeudnmatasindouanaay

Certifioate No.: C0B220464  Page 3of 3
waftluemi: KSPR2212224
Calibration Results: wfmndostio: SPECTROPHOTOMETER i DR600O wvavindor: 1627645
Wt /st n338d0Y ($1) weTanto (ris)
Pholomairia Accuracy (Abscrbiance) 27 Sep 2022 nunnriada 27 Sep 2022 WA
Wavelongth  Standard Unosrisinty Unft | Bind Unh | Think
2380m 0.0000 0.000 0.0000 0.0080 Ganersl
0.7423 0.744 -0.0017 0.0083 @ o 1 nmmruqn'unim [ o)
257 nm 00000 0000 0050 oo = =] 2. mywivow ( ¥0elifaoung, molu-uonindos) B =]
i pe 2008 e @ | O | 3 w0 o (On-ON Swicth) m | o
st3om b pr=s ol - @ | O | 4 borems w | o
o o 5. witea (Display, Screen Contrast) o) [n]
G 0.0000 0.000 0.0000 0.0080 | T
0.6381 0638 0.0001 0.0080 = = b T Bty Fadur] s 2R C = =
Stray light o =] 7. #awspuhennwurafu (Wavelength Control) o 0
Standard: cut-off LUC: Wavelength (nm) c: (%7) (A = o] 8 arwunafiu (Wavelength Check) I O | 656.1656.10m
260.67 +-0.11nm 260.7 21 1678 = o 9. uwneriufisuss (UV < 3,000 hour) = 0
301.94 +-0.11 nm 3149 1.7 1770 @ = 10.  unAwieOousis (Visible < 5,000 hour) @ [=)
=2 o 11, woviamuliooun (Carousel Module) @ =]
Speciral Resolution * P Meater and Conduciivity Meter
Nominal Conoentration 0.02 % viv Poak Trough Ratie saw [u} o 12, BufinTnan ( Electrode and Connection Cable ) u] o
Standard Wavelength (nm ) 268.60 266.63 130 2.00 o [u] 13, asfustvacauiu Electrode (Level KCi ) u] [m]
UUC: Wavelength (nm) 2682 266.1 [s] [s] 14. dhflafiulmy Electrode (Dust Protection Hood) | [ [u]
St Absorbance ( A) 04810 03178 o [u] 15, wikubinTron (Stand) u] [u}
Absorbance (A) 073 0.268 Turtmaler
O | o | 18 ewvwsufihan (No Sample) ol o
s ik ot il o R R o O 17, wiunmRoeRTINNDWES (= 2,6 T 3.0) o o
Auiormatic Sirator
[a) [=) 18, &nm Piston Bureties o o
T Erd of Corfiioale 0 | O | 1. Functon Rinsing and Dosing o | o
o [u] 20.  muuMpmuLuRsgUnInLlsEnDY a o
Vi Parsiouusaly :
| Mr. Chattuphon Feithong
| Service Engineer
Wi umsmery inaTulal dale. M“ﬂhﬁ"ﬁ
DRSH Tectnology Limied

253 TeurTa/ I WYY e TS 10360
2633 Subburel Road, Blargchat, Phvakhancry, Bargho 10260

mmmmﬁu I WO
2633 Buktwrnet Foud, Bangehah, Phrakhanong, Barghok 10260
Phvne: +80 2034 7000

|
[ Delivering Growth - In Asla and Beyond.
|
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RYG_EN0002

SARTORILS

NSCTISITIS 17025 REVIEW BY Thevitoll.

@fﬁ ]@Qu of Calibratign™""

Sartorius (Thailand) Co., Ltd.
128 Rama & Road, Huaykwarg, Huayiwang, Bangkok 10310
Tek 486 2043 B301-6 , &-Mait Bervice Inalisncg@aaniorius. com

Sartorius (Thalland) Co., Ltd.
120 Rama E Roed, Huaylweng, Huaykwang, Banghok 10310
Tel +OB 2643 8381-6 Fax +63 2643-8307. e-mall: 1ervice thalland@sartorive.com

SARTORILS

fi

Certifiear

Ol of calibration

NEXT CAL. DaTE 01 |Q‘5!§-’-F Model Number:  MSE2248-100-DU Certificate No. . 23BCI0112
Model Number:  MSE224S-100-DU Certificate No. : 238GI0112 Owagripton:  Anajiicel Balance —_ - Ieaucd Dato:  Friday, March 02, 2029
Ga i Analytical Bala = : i Filds -M r:h_u?» 2023 == Serial Number: 0026207038 o Reference No. : 204833
escription : alytical Balance 8¢ riday, Ma - =
P nalyl = . o 1D No. © RYG_END002
Serial Number: 0026207038 < Reference No.: 204833 EERE
oK Rya ENGooZ Manufaclurer:  Sartorius e Page No. : 20f2
1D No.: s
N SRR PageNo : 1002 Calibration Results : Without Ad]ustmant
Customer Name : ALS Laboratory Group (Thailand) Co Ltd. (Reyong Branch) B Repeatability Eccentricity (Off-center loading error)
616/10 Moo § T.Maenam Khu, A.Pluak Daeng, Reyong 21140, Thailand. The i3 the abilty of 8 waighin The oft-center loading ermor is yielced by the cittarance batween o
undier consiant 165t cOnAlions wian e Saie Ked withia BeRs 16 placet of the load, 1.8, 13 or /4 of placed in the
repesteciy on the waighing pin in The son 15 sed fo eighing ‘adettional
Calibrated Place : ALS Laboratory Group (Thailand) Co., Lid.(Balance Room) express reproducibiity quaniatively. e messuremant points { postions tefnod according fa QML RTS)
MNominal Value : (Low Load) 20.0000 199.9999 Nominal value : 100 [l
Callbrated By:  Mr.Chonchai Inthana Calibration 0 g 20:00a0 2006000 |Tolarance 0.0004 [
20.000 99,99
Calibration Date : Wednesday, March 01, 2023 Procedure No. : This callbration was eanducted by Tolerance 7‘; E‘:qz ;nn M:: -
" - 0.0001 g ol £0¢ 900! , ifference
Using [ngmgq@wura number (Wi-003) P T 1 -
B i on LUKAS LAB' {4 2018 Nominal Value : {High Load) 20.0000 1999999 2 -0.0001
Metrological data : Ambients Conditions: 200 g 19.9959 200.0000 3 .0001
Capacity: 220 g Readablity:  0.0001 g Temperlure: 236°C ¢ 50°C Tolerance L il Ll : 4. 09001
) e pooe1 g 20.0000 199,999 5 0.0002
Humidity BO.0%RH + 100%RH G 56 e S ~ : -
Reasons for calibration Pressure = t e o .. SR '~
[ ew instatation  [) Service / Repairad 7] Re-cabiaration/ Maingenance Equipment Condition: [ Geodopuate [ Faie Standard Deviation 0.€0003 0.00005
il Lineari
Measurement Method  UKAS Publication Ref :Lab 14 S w"' v ot i .
The measurement uncertainty stated is the expended uncenelnty which s obtained from the ::mdard uncertalnty multiplied by the g bt
covarage racmc (k=2) to pravide a level of of 95%. Itis with the Guide lo Tolerance 0.0002 a
Expr in (GUM). The ion certificate m y (0 Nattiona! Standards, which — - :
realise the un\l of measurement according to the International Standard System of Units (S1). Report nf Tolerance came form list of Naminal Value Conventional Mass Value Displayed Value Daviation Uncertainty
Sarlorius Metrological Specifications. @ ‘EL i @ @) ) B _@
0.01 0.0100 o100 0.0000 0.00014
Traceability: 0.05 . 0.6500 500 | 0.00014
0.1000 | 0.00014
Model Number __ Descriplion Traceabilit Cetificate No. Due Date 0.5000 0.00014
YCS011-522-00  Sartorius weight set 1mg - 5000g £2,YCS011-522-00 .SPC -RT | 14-Sep-2023 1.0000 I 0.00014
-3825D Humidity/BarameterTemp Lutron MHB-3828D UKSH | 5-8ep-2023 5.0000 00 I 0.00014
10.0000 0001 | 0.00014
B o 20.0000 0000 I 0.00024
N 50.0000 50.0000 | 0.0000 0.00015
This certificate relate and epply this equipment only. s - T 100.0000 99.9999 -0.0001 0,00018
This cartificate may not be reproduced other than in full excepl with ' o e | g .0D03
the prier written uprpmual of tha Varification Oparation Division ( :_. % T 2000000 | 200:5000 94000 | _0-9003z |
Sariorius (Thalland) Ca., Lid o a End of Repart
S a0 Mrchonchal nirhana(Technical Manage) | o st Y i rdbraary 3054
RYG_ENO0010
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIUES & EQUIPMENT CALIBRATION AND TENTING SERVIUES
SR PATTANARARN ROAT SOF TH SUARLL \\\:: <|, AL ANG BANGROK 16250 P Equipment : Hot Air Oven Cort. Now: 22TM1517
UL T AX O 3T
Bl A i Condition As-Racaived :  Used ltem Page: 20f3
Reference : 2210-03760C-2

Cert. No.: 22TM1617
Page: 10f3

Certificate of Calibration

Equipment : Hot Air Oven

Manufacturer : Memmart REVIEWBY ... Trerd X."‘\j

Model : UFE 500 appROVED BY A2

Serial Ne. : G511.1572 NEXT CAL. DATE £ fou s

ID No. : RYG_ENOO10

Submitted by : ALS Laboratory Group (Thalland) Co..Ltd. (Rayong Branch)

616/10 Moo § T. Maenam Khu,
A, Pluakdaeng,
Rayong 21140 Thalland

Location : Owen Room

Recaived Order : 20 October 2022

Calibration Date : 20 October 2022

Amblent Temperature: (26 + 10)°C

Relative Humidity : (50+30)%

Calibrated by : Man Paltanapangpalboon

Approved by : WLJ. g

Approved Signatory

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

Issue Date : 2 November 2022

The Uncertalnties are for a confidence probubility of upprosiaately 95%

Y ——

@ Setvirs 5 Eiaipann Calibeation and

A 0046808

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Ac ion which with i T Detector { RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-80.

Condition of this result of calibration
1. Reference standard instrument:-

Instrument Model Serial No, Cert. No. Due Date
1) Dala Acquisition 34072A MY40023932 221me7 20 Jul 2023

2. This cerfificate /s valid only to the ilem calibraled on date and place of calibration.
3. This cartification is tracaable to the International System of Unit.
Result of Calibration :- (") Without Adjustment

Function of UUC* Temperalure Source
Fresh air setting : Closa Enviranment during callbration
s et | Beginning Finlshed
’ . Temp. (°C ) 25 25
|REC.Humid. { % ) 54 59
2 2 [AC Supply { Volt ) 223 225
g vl
N il Ref, 519, 1D No: @
Y / Calibration Point
Wi, LA o
: gl Position :| (180)°C (104)°C

1 21-16TC-01 | 20-16RTD-01

2 21-16TC-02 | 20-1BRTD-02

< | 21-16TC-03 | 20-16RTD-03

Probe Installation Detalls; ~ Dimension of Chamber : 4 21-16TC-04 | 20-16RTD-04
az 50 em Lo D49 m 5 21-16TC-05 | 22-16RTD-05
b= 50 em W 988 m 6 21-16TC-06 | 20-1BRTD-06
c= 50 em H= 048 m 7 21-16TC07 | 20-16RTD-07

Copgipe: 01 "o ) 21-16TC-08 | 22.16RTD-0B
9 (ret) | 21-16TC09 | 22-16RTD-09

Sl

a1132466




RYG_EN0006

TECHNOLOGY PROUMOTION ASSOCIATION (THAILAND-JAPAN) W
CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES 57 ﬁ\,}f
LUANG: SUANLU ANG BANGKOK 10230 e

Equlpment : Hot A Ovan Cont. No.s Z2TMISTT S NS SO M A L WS
Condition As-Recelved : Used ltem Page: 3of3 . Comem bl
Reference : 2210-03760C-2
Result of Calibration :- (*) Without Adjustment Cert. No.: 22TM1482
Function of UUC* : Temperature Source Page: 10of 3
s . . .
Fresh alr setting : Close Certlﬁcate Of Ca!lbl‘allon
Calibration | uUUC* uuct Temperature Temperature Overall Coverage
Point Selting | Reading tuh-lmy uniformity Variation | Factor Equipmant : Hot Air Oven
(¢) (c) (c) (£°C) (c) {°c) (£°C) k Trawirsid
. 8
::40.3 1040 | 1040 %W: 052 060 042 2 Wantackingds Mecrirnn REVIEW BY ... LIS
5 180.0 1800 Al 0.88 12 11 2
. " T
Callbration (2C) Model : UM 400 APPROVED BY ..ol T
Point Position . ifo lla»
(*c) 1 2 3 4 5 & 7 B 9 (ref) Serial No. : 5495,0899 NEXT CAL. DATE Fietl =t
104.0 103.768 | 103.734 | 103.723 | 103.800 | 104215 | 104,131 | 104.132 | 103.740 | 103.747
180.0 179.723 | 179.359 | 170.439 | 178.489 | 180.367 | 180.114 | 180.131 | 180.243 | 178.605 ID No.: RYG_EN0OOE
Average* : The average of 30 velues in each position.
Temperature stability : Ona-hall of the greatest maximum difference of measured temperature at any one sensor Submitted by : ALS Labormicry Crouip (Thalland) Ca.Ltd. (Rayong Drench)
Temperature uniformity : The maximum of peratures al any sensors and the moasured O16AG Moo 0.7, Mauriam Khy,
temperature al the reference location which are observed at the same time or at as close an cbservalion lime as A. Pluakdaeng, .
possible to determine the temparature pattern or homogenally within the chambaer under steady-state conditions. Rayong 21140, Thailand
©Ovaerall Variation : The Difference of the maximum and minimum measured lemperatures throughout observation Location ; Oven Room
Uuc* @ Unit Under Calibration
Nole . The reporled uncertainty of measurement was included stabllity and excluded uniformity . Received Order : 20 October 2022
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage Calibration Dals 20:cleter 2022
factor k, providing a level of confidence of approximately 85 %. Amblent Temperature : (26£10)°C
Relative Humidity : (50+30)%
il Calibrated by : Prascha Hiahib
Approved by : .
Approved Signatory
( ) Pornthippa Tameyakul
(¥) Malee Butkruea
{ ) Suwit Imjal
Issue Date : 2 November 2022
hability of approxinately 95%
% erones 1 L
a1132465 A 0046905
Equipment : Hot Air Oven Cert. No.: 22TM1482 Equipmant : Hat Air Oven Cert. No.: 22TM1492
Condition As-Received :  Used ltem Page: 2¢f3 Condition As-Received : Used lem Page: 3of3
Reference : 2210-03760C-1 Reference : 2210-03760C-1
Procedurs Used :- “Result of Calibration ;- (") Without Adjusiment
C ware using cali 1 p i CP-OT02 1o direct Functlon of UUC* Temperalure Soutce
mathod with Data Acquisition which with Res! T Detector ( RTD ). Frash airsetting:  Close
The lemperature scale used was based on [TS-80 Callbration| uUuc* uuc* Temperature Temperature Overall Coverage
Condition of this result of callbration Point Seiting | Reading stability uniformity Variation Faclor
1 Reference standard instrument:- {*C) (°c) ("c) {£°C) ("c) (*C) (£'C) Kk
Instrumant Model Serial No. Cart, No. Due D 70.0 70.0 70.0 0,079 047 0.77 042 2
1) Data f\wuisillon 34970A , MY44035217 21LM30 23 Dec 2022 Callbration Measured Tomperature { °C )
2. This cerlificato is valid only lo the item calibrated on date and place of calibration Point [T
: TmI: ::::lﬁ:c:mri Is !.rucuahh? o 3::nt:r::\iu:n| S);slem of Unit (c) 3 2 T 3 | ) I 5 I T 5[ afel]
Result of Callbrati (") Wikthous Ackiaten 700 | 70262 | 69.995 | 70078 | 70.177 | 70,664 | 70038 | 70688 | 70.148 | 70.328

Function of UUC*

Temperature Sourco

Fresh air setting : Close Environment during calibration
Beginning Finished
28 29
43 47
[AC Supply { Voil ) 220 221
N Ref, Std.
Position : 1D No:
1 18-10RTD-01
2 18-10RTD-02
3 18-10RTD-03
Probe Installation Detalls : Dimenslon of Chamber 4 18-10RTD-04
as= 50 com = 033 m 5 18-10RTD-05
b= 50 ¢m W= 040 m 6 18-10RTD-06
c= 50 cm M 040 m 7 18-10RTD-07
= 3 8 18-10RTD-08
den= AR 9 (rot) | 18-10RTD-00

aly. .

al1132473

Avarage® : The average of 30 values In each position.
Temperature stabllity : One-half of the greatest maximum difference of measured temperature at any one senso

Tempuerature

+The of

at any sensors and the measured

temparature at the roforence location which are observed at the sama time or al as close an obaervalion tma as
possible to determine the temperature patlern or homegeneity within the chamber under sleady-state conditions.

Qverall Variation : The Difference of the maximum and minimum measured temperatures throughaout observatior
uuc* : Unit Under Calibration
Note : The reported uncertainty of measurement was included stabllity and excluded uniformity .

The reported uncertainty of measurement was based on a standard unceriainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.

Yok, .

a1132472




TECHNOL PROMOTION ASSOCIATH
CORPORATE FS 3t EQUIPMENT CALIBRAT]
£14%4 PATTANAKARN ROAD SO 15, SUANLUANG 81
THEL 02717 3027 FAN 0

RYG_EN00B1

AN

et )
ON (THATLAND-JAPAN) S
TON AND TESTING SERVICES 7220 s

vl

VANLUARG BANCROK 10250
7106384

HEC-TIBNTI R
CALIBHATION 0228

Cert. No.: 22TM1491

Equipment : Water Bath Cert. No.: 22TM1491
Condition As-Recelved :  Used ltam Page: 20f3
Reference : 2210-03760C-4

Procedure Used :-

Page: 1of 3 Calibration were conducted using in-house calibration procedure CP-OT04 according to direct
Certificate of Calibration measurement mathod with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer { IPRT ).
Equipment : Waler Bath The temperature scale used was based on |TS-90.
.*‘ u Condition of this result of calibration
Manufacturer : Memmert REVIEW BY | LnaviTalk 1. Reference standard instrument:-
Instrument Model Serial No. Cerl. No. Due Date
Model : WNB22 1) Data Acquisition 34970A MY44035217 21LM30 23 Dec 2022
2. This cartificate is valid only to the itlem calibrated on date and place of calibration.
Sarial No. : L513.0848 3. This certification is traceable to the International System of Unil
Result of Calibration i~ (*) Wilthout Adjustment
ID No. : RYG ENOOG1 Function of UUC* : Temperature Source
. Environmental AC Voltage Supply
Submitted by : ALS Laboratory Group (Thailand) Co Ltd. (Rayong Branch) C) (%RH, ) {Volt )
B16/10 Moo 5, T. Maanam Khu, Beginning of Calibration 24 53 222
A Fiinkdgeng, Finished of Galibration 2 50 221
Rayong 21140, Thalland
Location : Wet Chemistry Lab Pesition: R.sr.; :‘d
Recelved Order : 20 Oclobar 2022 1 N27P300726
Calibration Date : 20 Octobor 2022 1 Stref) 2 2 N37P300727
Amblent Temperature : (26£10)°C 4 7 / 3 N37P300728
Relative Humidity : (50430 )% ; 4 N37P300728
5(ref.) N3TP300730
Calibrated by : Preocha Hlahib
Front
Approved by : % '
Approved Signatory
( ) Pornthippa Tameyakul
( /) Malee Butkruea |
() Suwit Imjal :
Issue Date : 2 November 2022 |
The Uncertulntics are for a confidence probubility of approximately 955
b, .
A 0046808 a1132411
METTLER TOLEDO

Equipment ¢ Water Bath
Condition As-Received : Used ltem
Reference : 2210-03760C-4

Result of Calibration :-
Function of UUC* :

{*) Without Adjustment
Temperature Sourca

Cert. No.: 22TM1491
Page: 3of3

Callbration uuc* uuc* Average® Standard Reading ( °C )

point Setting | Reading Position

('c) ('c) {*c) 1 | B [ 3 | a4 [ s(en)

85.0 85.0 85.0 84627 | BAG63 | 84628 | B4.516 | B4.580
Callbration |\ \rormity | Stability |Uncertainty| CO¥E™3°

point Factor

('c) ey (2°C) (£°C) k

85.0 012 0,081 0.18 2

Average® : The average of 30 values in each position,
u y : The if of measurad temperal

tures 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 possibla

to determine the temperature paliern or homogeneity within
Stability : One-half of the greatest i iff of

the chamber under steady-state conditions
d e at any one probe.

uUuc* ; Unit Under Calibration

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

The reportad uncertainty of measurement was based

on a slandard uncertainty multiplied by &

coverage factor k, providing a level of canfidence of approximately 95 %.

-olo-

Wl .

a 1132470

Cenrtificate Number CPH-0167-22

Calibration Certificate
Seven2Go™ pH/mV meter 52

Company ALS LABORATORY GROUP (THAILANDY

Addross B1010 Moo & T Masmanikoo A Ploshdaeny)

HAYONG 21140
Customar 10 number 201662473

Customar mprosaniative -

Instrument

Type
sl igentineatan -

n0a™ pimY 31 sk Sorel Marsbar G221118514

Fiammaare version 101

Technical specifications

Massuring Rangs 10908 10039 Y @ mp
Resalution 1y ant pH
Limit ol Errer 3+ 1V £D01

Teiaperstuee range MTC 6 105°C

Temperoturs cange ATC 5 105°C
Ressluton ©1°C

Uit of Erree 105°CC

Procedure Statement

METTLER TOL EDD SevaniCa Sunca Manu Section 8 (Doc Ho 30232319) wil e Lsed s 1006105
st e condy “Typa” wid “Seclel nuritar” secton The
mossurement tevulls of Bis canihCsban weve chisred o BMBEN Cangnon

REVIEWBY ...

APPROVED BY st ...

nexteaL. ate L, July 1T

Sy b i 16 O1STE a3 g 3 0 g e e et e by WL 0N 1L LK




METTLER TOLEDO

Caertificate Number CPH-0167-22

Certification Tools

Sanai numbor US3033161

Cartifieg dightal voltmoter  Muniaciures HEWLETT PACKARD [ J4401A
Type -

Certfiod Temparatry  Morufocaures METTLERTOLEDD
Resistors Tree 513034

o Ty
INTC 30K0. 0 € 4800 R0 04 Bé14 W0
KT 3oh0, 24 C 30 000 k)
INTC 300 53 C 10 96@ k0
NTC 39K0 78 °C. PO
e T
— o o s A

METTLER TOLEDO

Certificate Number CPH-0167-22

Certification Measurements

pHImY Serser input Moasured value | Max. Tois
1900 mv.

1500 mi
E=n

180

T
B0 v
000 mv
1500 mv

33;::;::35

Temperaturs Sensar ingut e
3k 0E
TC0M 38°C | »oT M
C k0 8°C 5 =
FETIRrRA 7 7
[NTE kN 100 € 00 °C fL:

Summary of Certification
Certification of instrument

cortAcag nas Ths
e

‘Garpfcation of Iha INKTMBNt Wk PorEmMEd by
Name  Proocha Manpanyars
Gompany WETTLER-TOLEDO

Funean Senaon Technaian

|
Date oy Y 7082 Bignature i

Gt b Laags N VT Fegm 1V 145010795 o o 1 ks BT PR

METTLER TOLEDO

Matlier-Totedo (Thaisnd) Limited

Performance Test
Attachment to Cectiticate No.  CPH-0167-22
pH Electrode
Tyoe: InLab Expert Go-ISM SN 2103768

Certified standards used

Standard 1:  Type #H Buffer Manufacturst METTLER TOLEDO | Exp éale.  Jun24
Nominal value: pH [ 25.00 *C): 401 | L
Standard 2 Type PHButter | Manufaciurer METTLER TOLEDO|  Exp dalo Jand
Nominal value: pH { 23,80 *G): 7.00 | toito o130
Standard 3 Tyse ___pH Butfer Meoutacioror. METTLER TOLEDO|  Exp date:  May-24
Nominal value: gH | 25.00 "C): 9,20 Lot Na 1H1394
Standerd 4 Typa__ Redos Solution | Manufaciurer METTLER TOLEDO|  Exp. dato -
Nominal value: H | 25.60 *C): - Lol No
Adjustment
Sot Calibration Buffer 8225 °C) 2.00, 4.01,7.00, 9.21,11.00
Select Cakibration Moda | 3-Point calibration | 2-Point calibration | 2-Point calibeation
3-Point Calibration ‘c o ‘© o *C o
Cal 1 ATC 254 | 401 |ATC[ 250 - | ATC[ 250
Cai2 Atc 253 | 7ou | ATC [250] - |ATG| 250
Offset (mv) ] - i
Slopa % (or mVipH) X - g
Cald ATC 254 |21
Siopa % (or mVipH) 9.0
Measurements
Before adjustment After adjustment
Bufter Valves | Measured | Difference | Bufler Valuas | Measured Differenca
o © o o oH ‘c pH oH
401 |2s4]ATC| 396 0os 01 |24 ATC| 401 [
70 |sz2|ac| 6os -0.05 700 |24 |ATC| 6w 001
920 | #64 |AC| 813 o7 920 |24 | ATC| 821 001
Aedex Measurement Rasult « - mv
Note The éforence resul of caiibrated sleccrods shoulc be wiin +i- 0.05 pH
Remarks.
Pace Chermical room Cattration Date July 22, 2022
Sarvice Speciskst  Preechs Manoonyarat Signature
€ HOI 68 Metter Tolndo TH Thus s on ongnal docurnant
RIV 0o, FMversion 16-Jul- 2022 Pogelol ) ‘copres ore ol (eloined by Meter Toledo
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TECHNDLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) =
CORPORATE SERVICES X FQUIPMENT CALIRRATION AND TESTING SERVICES ev/;\‘\v}" -

£141 PATTANAK ARN ROAD SO1 18 SUANLUANG, SUANLUARNG GANGROK 11250 Ll

TEL 02717300027 FAX 0271844481

HBGTHITIS
CAUBRATION 8002

CertNo: 22CH1733
Puge.. 1ef3d

Certificate of Calibration

Equipment : pH Meter
Manufacturer ; Mettler Toledo

REVIEW BY ...
Model : SovenExcollonce 5
Serial No. : BO3291445 APPROVEDBY . . D/%—

23772 [23

1D No. : RYG_ENO152
Condition As-Recelved: Used ltem HEAT AL DATE o

Received Date : 21 December 2022

Calibration Date : 22 December 2022

Reference : 2212-060205C-1
Submitted by : ALS Laboralery Group (Thailand) Co Ltd
Rayong Branch
816/10 Moo 5 T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand
Amblent Temperature : {25 = 2.5) *C
Relative Humidity : (50 = 15) %

Calibration Procedure : In - house method

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

- CP-CHB by comparison with standard thermometer
Calibrated by : Warakomn Lerngagtrakul

Approved by :

(/) Malee Butkruea

( ) Saithip Meangmai

( )Warakomn Lerngagtrakul
Issue Date :

The Unceriainties are for a

26 December 2022

y of apn jy 955%

“This certifte may no b sepecduced other 1hen 1n [l cxsept with the prior writkn

Appronval of the huad of Corpuorste Servies § - Fauipment. Caliwation and Testing S

A 0048758




Cert.No.: 22CH1733
Page.: 20f3
Condition of this calibration result
1. Reference Standard Instrument  : -

Instrument Serial No. IR No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 22E2768 24 Aug 2023
2) Ref. Standard Thermometer 4982054 110RCO044 2211308 27 Oct 2022
This certification is ble ta the i System of Unit mair at-

- Traceable to National Institute of Metrology (Thailand), MIMT

2. Cartified Reference Materials : The measurement results are traceable to SI through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accredited No. AR-1838

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 526588 08 July 2024
pH 6.887 CPA chem 823322 20 June 2023
pH 10.008 CPA chem 826590 08 July 2023

3. Thig cerlificate is valid only to the item calibrated on dale and place of calibration,
Calibration Results

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input
oH v v pH (fm¥) ¥
pH Melor 4.000 177.48 1773 4.000 0.058 2.00
SIN.: BB34201445 7.000 0.00 0.1 7.000 0.058 200
10.000 -177.48 -177.5 10,000 0.058 2.00

el

a 1141167

Cert.No.: 22CH1733

Fage.: 3of3
Callbration Results
Function : pH Measurement
Parforming three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement| factor
(mv) (%) k
pH Electroda 4.008 4.011 185.2 0.0052 206
S/N: 1475518 6.987 6.990 10.4 0.0088 200
10,008 10.014 -166.5 0.0072 2.00
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Modal : InLab Expert Pro-ISM
- Serial No. 1475518
Dimansion of probe;
- Length : 120 mm.
- Diamater 12 mm
- Immersion Depth: 100 mm.
Calibration Standard uuc* Eror Uncertainty of | Coverage
Point Temperature Reading measurement facter
(cy c) (°c) (*c) (£°C) k
250 25.001 24.9 -0.101 0.3 200

Remark : - UUG* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncerainty mulliplied by a coverage
factor k, providing a level of confidence of approximataly 85 %

-o0o-

Ml .

a 1141166
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TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) = *
CORPORATE SERVICTS 3: EQUIPMENT CALIDRATIO) STING SERVICES

3420 PATTANAKARK ROAD SOI 18, SUARLUANG, SUANI L IANGROR 10250 %7720 =

TEL D2717-3000-24 FAX, 027199484 T e vares

ChumaaTon o8

Certificate of Calibration Gurtifista No. . Likaeg
Page: 10l 2

Equipment ; nH Mator
———— Mettior Tolado This cenficats may not be reproduced cther tran in ful
oxcepl with the prior written approval of the haad of
Model 2 SevenExcalionce Corporate Services 3' Equipment Galibration and Testing Services
Serlal No.: BB34261445
1D No.: RYG_END152

Condition As-Received: Used ltem

Roceived Date: 21 Dacombar 2022
Callbration Date: 23 Decembar 2022
Reference: 2212-060208C Submitted by: ALS Laboratary Group (Thalland) Co. Lid. Rayong Branch

Ambient Tomperature: (23 % 2] °C

81640 Moo 5, T.Maonam Khu, APluakdacng,
Relative Humidity: (60 10 )% m Khu, A.Pluskdacng,

Riayong 21140, Thahand

Procedure used:  Callbration were conducted using In-house eallbration Procedurs CP-E17 According to direct messurament
mothed with Multl-Product Callbratar

Congition of this result of calibratl

1 Relferonce standards instuments

Instrument Model Serial No. Cortificate No, Duye Date
) Mulli-Preduct Calibrator 55004 6315011 2261431 05 May 2023

2.This result of calibration was mede on requested ai the point spaciied by customer
3.Tha cartificate is valid onty 19 the tem callbratad on date and piaca of calibration.

4 This Certiication |5 tracoable 10 the Systam of Unit st
“National Insiituto of Matrology Thailand (NIMT)

by e Approved Signatory : -
tssue Date : 26 Docember 2022 [»TPnalince Prabpaipal
[ )Nuntawat Khamehal

{ ) Paenthippa Temoyakul

B 0304803

(2
3 Corl. No.: 2264008
Page.: 2 ol 2
Result of calibration :~ (*) Witheut adjustment () After adjustment
Function: DG vollage measuremer Range: 2000 my
Standard Value UUC* Reading Error Uncertainty
(mv) (mv ) (mv) (V)
-200.0000 -200.0 0.0 72
-160.0000 -150.0 0.0 89
-100.0000 -100.0 0.0 65
-60.0000 -50.0 0o 62
0.0000 0.0 0.0 58
§0.0000 50.0 0.0 62
100.0000 100.0 0.0 85
150 0000 150.0 00 89
200.0000 199.9 <01 72

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, providing a level of confidence cf approximately 85 %

*UUC= Unit Under Calibration.

-olo-
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a 1140616
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Automation Service Co.,Ltd.

238701 BUEWRILTS 30 MUUVIRILINTG DIEIUKAN IAAZUNA NSINWS 10250
929 929/1 501 Fattanakan 30, Patanakarn Rd. Suaniuang, Suaniuang. Bangkok 10250
Tresfhuerh (Tel) 02319 D894 Insans (FAX) 0-2318-5596 wabsite - www aitomation.co i

Automation

MTOC; L-1002/2022 Report No. : ALS-789/02

ASI Maintenance Report

Instrument : Automatic Sample Injector Measuring. : Vial 40 mL
Model : ASI-L Place of Installation : -

Serlal No. : H57415200799 Department : LABOLATORY
Manufacture  : Shimadzu

Customer ALS Laboratory Group (Thalland) Co. Ltd.

104 Phatth 40, Phatth Rd.,
Khwaen Suan Luang, Khet Suan Luang,
Banghkok 10250 Thailand

Date of Maintenance : 03/10/2022
REVIEW BY
APPROVED BY .. -5 ..’&..' P
Ambient Condition : Temperature 25.4 + 5°C / /
NEXT 0123
: Humidifier 60 + 15 %RH __EL OATE

Maintenance By : pﬂ !

( Mr. Peerapong Sangpan )
Technician

S b

(Mr. Kipon Pfangsomsak)
Technician Manager

Approved By

Sk @

(v Sialuk

User Name

fuerypmg )

SHIMADZU ANALYZER
113

0 2310-
ol un‘m‘hiﬂ
[ 07310200 F

usUn oaloudu wos3a Srn
Automation Service Co.,Ltd.

Q74 0% BOUWRLIINS 20 DUURRIIME FVHRIUSTN IVRAIUKADE NSNS 10250
9238221 Soi Pattanakam 90, Pattanaicarn Rd. Suaniuang, Suaniveng Bangkok 70250
Tz’ (Tet.) 0 23196994 Tnsa1s 15AX) 023196506 Wabss e wrvew stomalion co.th

Automation

MTOC: L-1002/2022 Report No. ; ALS-799/02

Maintenance Sheet

Customer:__ALS Laboratory Date : 03 /10,2022
Model : ASI-L Serial No. _ H57415200799
Item Carry out work Result I3 C

1. | Arm Drive section ~ 0K
Check Arm Drive Belt for wear and tension 0.K. )
Check grease of Screw Arm Drive 0.K. )

2. | Rinse pump (only ASIV 24ml, 40ml) 0.K.

Check pump rate(>40mL/min) QK.
Check pump and tube connection for 0.K. ]
leakage N

= Check if outlet flow is in proper condition 0.K.

3. | Check and If necessary exchange 0K, See appropriate list of
consumable, maintenance parts
Maintenance parts o o

4. | Check Stirrer [When instalied] 0.K. i

5. | Verify ASI function via rr | check 0.K.

Inspection by : Pg-_am &?ﬂﬂ
( Mr. Peerapong Sangpan )
Techniclan
SHIMADZU ANALYZER
i gea

F. 07310400

USUn polniudu 1wpsia $nn
Automatmn Ser\nce Co.,Ltd

MTOC; L-1002/2022 Report No. : ALS-799/02

List of Consumable, Malntenance parts

[ Pos. | Part Numbar | Part Name Result | Exch Rocom
1. | 017-27021-01 | Grease Pasle, Lubricant 0.K.
100g

ded Interval
1 time per year

03222661-02 | Belt, 60S2m596, Arm Drive 0.K. 1 time per year
Depending on condition

Depending on condition

3. | 034-03067-02 | Spring, F-642, Arm Drive 0K,

4. | 042-00405-11 | Pump Head, for ASI Rinse 0.K.
Pump
(only ASI-V 24mL, 40mL) )
6. | 6384144801 | Std. Needle Typed 24mL, N/A
40mL* |
(for tube 2, 1x1, ), Sparge [
needle]
6. | 638-41448-02 | Std. Needie Typed 125mL* N/A
(for tube 2, 1x1, 6)
7. | 631-41660-03 | Flare Pipe 2x1,5x700mm* N/A
(for Standard Needle Typel
24mL,40mL, 125mL)
[s '638-41450-01 | Needle for Suspended N/A
| Particles,*
0,8mm (only ASI-V 24mL,
40mL)
9. | 638-41450-01 | Std. Needle Type2 125mL* N/A
(for tube 1,4x0,9)
10. | 638-41472-01 | Std. Needle Type2 24mL, 0K
40mL*
| (for tube 1,4x0,9)
11, 631-41660-02 | Flare Pipe 1,4x0,9x600mm* | OK.
(for Suspended + Needle
Type2)
12, | 638-41449-01 | Double Needie , anly N/A
24mL,40mL
(simultaneous sparge type)*
13. | 631-41660-01 | Flare Pipe 1,1x0,6x600mm* N/A
(for Double Needle
24mL,40mL)

Aftor 300 h of operating

Depending on condition

Depending on condition

Depending on condition
(may cut to origin length
600mm)

Depending on condition

Depending on condition

Depending on condition

Depending on condition

Depending on condition

Depending on condition

*Note: needed parts depending on installed needle types!

Inspection by : pﬂM;’ &gﬂn

( Mr. Peerapong Sangpan )
Technician

SHIMADZU ANALYZER

B a1

¥ 02318 4961 E mall- 32
maunTuirdndnm (O
F 02910200 E s markallg

uSUn oolouudu wos3a S0
Automuhon Serwce Co.,Ltd.

Automaotion

MTOC : L-1001/2022 Report No. : ALS-416/02

TOC-L Maintenance Report

Instrument + Total Organic Carbon Analyzer  Measuring :TCO ~ 30000 mg/L
Model : TOC-LCSH Place of Installation : -

Serlal No. : H54425300416 Department : LABORATORY
Manufacture  : Shimadzu

Customer ALS Laboratory Group (Thulland} Co Ltd.
104 Ph 40, Phattt Rd.,
Khwaen Suan Luang, Khet Suan Luang,

Bangkok 10250 Thailand

reviewpy . Michude N,

APPROVED BY &ﬂfkk f

NEXT CAL. DATE _5"4' of .

Date of Maintenance : 03/10/ 2022

Ambient Condition : Temperature 25.4 + 5°C

: Humidifier 60 + 15 %RH

Maintenance By H P

( Mr. Peerapong Sangpan)
Techniclan

/&

{Mr. ‘{lenn Pl\ungsomsak)
Technician Manager

Sielvle 7

( SHPQ(Wﬂf )

Approved By

User Name H

bHIMAlJ/l ANALYZER

wuondui R Vi)
Fo B81
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F 0-2318-0200 E-

dsion) [
markating o Gautomation eott | Tl 038-692.152 Fax. 026
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Automation Service Co. Ltd. | Automation Service Co.Ltd.
mmi"wm\?mrz-'c muip:mmsw::ﬁ:amwnuzw:nb.msmrve"m:.so ) i - ;:;‘;: El’:”zf:;;m:ﬂ;u;m;:;{'ﬁ?mm;az x.:fﬁ::kle?:gm
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MTOC : L-1001,/2022 Report No. : ALS-416/02 IO L-1004/2022 Report No.: ALS-416/02
Item Carry out mall work Result | Exchange Comment
Maintenance Sheet 8. | Due to Instrument condition, clean the OK.

Customer :_ALS Laboratory Date : 03/ 10/ 2022 instrument inside and outside.

9. | After checking the system and exchanging of OK. Addition test 1.

Model TOC-LCSH Serial No.  H54425300416 consumable and maintenance parts a new

. 1-3 point calibration have to be done.
LI Garry out work Rosult | Exchange Comment 10. | After wards the calibration perform check 0.k, Addition test 2.

1. | Check functionality of the device sample measurement,
Check furnace temperature 0.K. - —
( Standard cat. 680 °C/ for TN cat, 720 °C)
Check dehumidifier temperature {1 °C) 0.K.
Check the entire flow line related to leakage 0.K. Addition te
Check baseli OK LK. i
Chac: CarHar gas::tr::'.éure) (200 £10 kPa) g : Test no. Test conditions Meas. value Result’
Check carri i 5 oK — 1. | Calibration TC standard solution at 0,0.1,0,5,1,5 Attachment :

= Tu::s carrier gas flow rate ( 150 mL/min ) KT ] 10, 20 Injection volume 50 pL No. of measurement ;:i:i%o;‘in

Chock all tubing for contamination, If 0.K. 2 times (Max.aiﬁw
necessary clean them Criteria : R = 0.995 or more 1.0000 Pass
Check all tubing for tight i 0.K.

3. | Container and Drainage R 2. Measurement of reagent water and TC standard Attachment :
Fill up umidifier with pure waler to max. 0K solutlon at 5.0 mg/L injection volume 50 ul No. of ';'-5";-51”‘ "
lavel measurement 2 times ( Max.3 ) and calculate s A4
Check filling of dilution water and acid 0.K. | accuracy by
container ) | 5. d - Mees. of Reagent water
:::::[;;:T Potzafterwarcreflllagai Wil o4 I | Criterla : Accuracy %Recovery 10% or less 5477 - 0.4414 Pass

| Check if outiet flow s in proper conditions 0.K. - | ‘ - S =3,056600m —
4, | TC and IC Injection | ‘
Clean injector Block 0.K.
 Check injector Block for wear 0.K.
Check injection tube adjustment - 0.K.
Check Injection for leakage 0.K.
Check injection for clogging 0.K.

5 |IC nent ( N-type ) j
Check acidification In syringe - Inspection by : @ Awgpan
Check sparging in syringe o )

6. | Eye check of 8-Port valve, for sample 0.K. (M merr:ﬁslas:ngpun)
residues ar molst spots that indicate
possible leakage

7. | Check and if necessary exchange 0.K. See list of consumable,
consumable, Mai ce parts parts

Inspection by : m; &l}lﬂ
( Mr. Peerapong Sangpan )
Technician
SHIMADZU ANALYZER SHIMADZU ANALYAER .
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Usun oalaiwdu wosia $in TOC-Control L Report
| TOIT_T0 00 0T AT
Automat |
79 821 1)
Automation s Vakcntoain
Instrumant Opiians TOIASIAC Unit
Catalyat Regbas Senmbivity
MTOC : L-1001/2022 Report No. : ALS-416/02
List of Consumable, Maintenance parts il
- Samzie Nare Untithed.
Part Number Part Name Result | Recommended Interval Saniel N
036-11209-84 | O-ring, 4D PL1OA 0.K. N ditime per year, o Conpiend I
( Viten , for TC,IC Slider) Depending on conditlon
036-11219-84 | Oring, 4D P20 0.K. v 1 time per year,
(for sealing TC-Combustion Depending on condition
| | tube)
3. | 63815025 O-ring, PIFE OK. 1 time per year,
E o (for TC,IC-Slider) Depending on condition
4, | 630-00105-01 | Platinum net, (2pes-set) 0.K. 6 month same time as
(to support catalyst) catalyst exchange e
5. |630:00857 | Sillca Wool 0K, 6 month same time as = ot
B (to support catalyst) - catalyst exchange | .
6. | 630-00992 Halogen Scrubber 0K, K & month
| . =y 6 8 10 12 14 16 18 20 Tewcmin]
7. | 630-00996 High Sensitivity TC Catalyst N/A | Depending on condition
B | (When Installed) -
B. | 638-60116 Regular Catalyst (33g) 0.K. v 6 month
| (When Installed) -
9. | 638.56251-01 | 8-Port valve rotor 0.K. 1 time per year
10, | 638-41323 TC-Combustion Tube 0.K. 6 month same time as |
| il catalyst exchange
11. | 631-43404-01 | Packing, gasket slider 0.K. 1 time per year, -
L o (for TC-Injection tube) Deg on condition 6 & 10 12 14 18 IE 20 Timelmin]
12. | 638-59296 Syringe 5mL 0.K. Depending on condition
|13, | 638-50296.01 | Plunger Tip 0K, B "6 month
o {for syringe 5mL)
14. | 042-00405-11 | IC reagent supply pump head 0.K. 1 time per year
15, | 630-00999 CO2-Absorber 0.K. K 1 time per year ‘F
| {for cell space purge) i |
16 | 630-00964 Molecular Sieves 13x .| O.K 1 time per year 3 |
i —r— — )
Note. Table indicates the guidelines replacement periods when NPOC measurement Is performed on : 2 ? a LA .
sample thal are comparatively as clean as tap water ,use standard catalyst and at a rate of about 500
sample per month ( operating five days a week ) ‘
|
Inspector By M |
( Mr. Peerapong Sangpan )
Technician ‘
SHIMAD/U ANALYZER | T TTRFT ST
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1 Aldicaro High-Perfarmance Liguid Chiamatographic Method™
2 | Aldicarb Sulfone High-Parfarmance Liquid Chromatographic Method™
3 | Aldicarb Sulfoxide High-Performance Liquid Chromatographic Metnod®!
& | Mdrin Liquid-Liquid Extraction, Gas Chromatographic Method" |
5 | Asenic 1) Digestion, Inductively Coupled Plasma Methoa®!
2) Digestior, Inductively Coupled Plasma/
Mass Spectrometric Method™
6 | Barum 1) Digestion, Inductively Coupled Plasma Methad*!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!®
7 o-BHC Liquid-Liquid Extraction, Gas Chromatographic Methoc™!
8 Beasic Liquid-Liguid Extraction, Gas Chromatographic Methoc!
9 | 8-HC Liquid-Liguid Extraction, Gas Chromatographic Method™
10| y-8HC Liguid-Liguid Extraction, Gas Chromatographic Method®!
11 | Biochemical Oxygen 1) 5.Day BOE Test, Azide Madification Method*!
Demand 2) 5:Day BOD Test, Membrane Electrode Method™
12 Carbaryl High-Performance Liguid Chromatographic Method®
13 | Carbofuran High-Performance Liguid Chirematographic Method®
14 | Cadmium 1) Digestion, Inductively Coupled Plasrma Method™
2) Digestion, Inductively Coupled Plasma/
| Mass Spectrometric Methad!d
15 | Chemical Oxygen | 1) Closed Reflux, Colorimetric Method!”
Demand 2) Closed Reflux, Tritimetric Methad'
1§ | Chlordane Liquid-Liquid Extraction, Gas Chromatographic Method™
17 | Chromium 1) Digestion, inductively Coupled Plasma Method™
2) Digestlon, Inductively Coupled Plasma/Mass
Spectrometric Method
18 | Calor ADMI Weighted Orcinate Spectrophotometric Method
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19 Copper 1) Digestion, Inductively Coupled Plasma tethod® &4 | Methomyl High-Performarce Liguid Chromategraphic Mothod!
2) Digestion, Inductively Coupled Plasma/ a5 | Nickel 1) Digestion, Inductively Coupled Plasma Method®!
Mass Spectrometric Method!® 2) Digestion, Inductively Coupled Plasma/

20 Cyanide Distiliation, Colorimetric Method™ Mass Spectrometric Method™

21 2,4'-00D Liguic-Liquid Extraction, Gas Chromatographic Method™ a5 | Gl & Grease 1) Liquid-Liguid, Pertiticn-Gravimetric Method™

22 4,4"-00D Liguig-Liquic Extraction, Gas Chromatographic Metnod™ 2) Soxhlet Extraction Method'™

23 | 24"-b0E Liguic-Liguic Extractien, Gas Chromatographic Method™ a7 | Oxamyl High-Perfarmance Liquid Chrematographic Method'™

24 4,4"-0DE Liguid-Liquic Extraction, Gas Chromatographic Method!! 4B Propoxur High-Performance Liquid Chrematographic Method™

2 UiquithLicuid Extraction, Gas Chromatographic Method! 49 |pH Electrometric Method™ ‘

26 4,4°-00T Liquid-Liguid Extraction, Gas Chromatographic Niethod! 50 | Phenols 1 Distilation, Chlaroform Extraction Methodt®

27 | oieldin Liquizh-Liquid Extraction, Gas Chromatographic Method! 2 Distlation, Diect Protomatiic Method?

28 | Endosulfan Sulfate LiquidLiquid Extraction, Gas Chromatographic Method!® L ySdenim 1) Digeston, Incuctiely Coupled Plasm Mathao®

29 | Endosulfan | Liquid-Liquid Extrection, Gas Chromatographic Methog 21 Digeitien, Fidustively C::,Z‘Ed Plasmi/

30 | Endosulfan I Liquid-Liqid Extraction, Gas Chiomatographic Method® 1 Mas# Spechomelic Mebhoc

31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic Method!® | 52| Sulfde jpcomene Met@ @

32 Endrin Aldenyce Liquid-Liquid Extracticn, Gas Chromatosraphic Method™® i 2 Temp:rarure = LBF)O ratoe a:d:-eid i

33 Formaldehyde Distillation, Colorimetrc Method™ 2 dokal D,'“"Md §ol=ds &:eé a!‘ 130 _C- "

34 Free Chlorine 1) DPD Ferrous Titrimetric Mathod™! > oL GeIcaN Nitggen SekmrMoCto Kjel.danhl‘lMEIhOﬂ‘

[  fodkomaiiie athodi 54 Total Suspended Solids D.ncc.i a"10'3-105 cH o
35 | Heptachlor Liguid-Liguid Extraction, Gas Chromatographic Method®! i o To?pme ; L.qu-t:‘:;u-ul Mac,"cn' s cmmamfa mcl Mémm
36 Heptachlor cpoxide Liquid-Liquid Extraction, Gas Chromatographic Method™®! % » A ;L?‘!.E 5::-: ;z:z;fgaﬁcf;e:[:bsmd Helhall
37 | Hexavalent Chromium | Filtration, Colorimetric Methad!®! 2 [:;::m; wa‘ﬂy c:..-pl:d Plasmar
38 3.Hydraxycarbofuran High-Performance Liguic Chromatographic Method! Mass Spcctr‘ummﬁc Method; Colorimetric Method;
9 Lead 1) Digastion, Inductively Coupled Plasma Methoa'® Calculation®®

2) Digestion, Inductively CD”F:"M Plasma/ 59 | Zinc 1) Digestion, Inductively Coupled Piasms Methog™
iass Spectrometric tethod 2) Digestion, Industively Coupled Puasmalitass
40 | Manganese 1) Digestion, Inductively Coupled Plasma Methoc!® Spectrametric Method'?
2) Digestion, Inductively Coupled Plasma/
Mass Spectromelne Method® shildfiu $1uv 126 Twns
a1 Mercury 1) Digestion, Cold-Vapor Atomic Absorption Specirometric
Method® thituil ATURY Gidinred
2) Digestion, Inductively Coupled Pizsma/Mass 1 Acenaphthene Liguid-Liquid Extraction, Gas'chromatug'apmc,v‘
spectiometric Methee® Iiass Spectrometric Methed'™!
42 Methiozarb High Performanze Liquid Chromategraphic Mathoe™ 2 Aotors Purgeiand Trop; G Chiomatogmpnt:/
43 Iathoxychlon Liguid-Liguid Extraction, Gas Chromatographic Metn_c_:lf - Mass Spectrometric Mettod!
3 % a4 Methomt.. %7)  Alrln..
(ndinged Snrmqile) ansimiyal dasoneile)
“mm“m”,r‘ﬂmfmﬂcﬁumlh fimone gt M:“m,,,m,\,
el unermain M
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di | avsuofie Hiasnt iU | WAy iinTei
3 Aldrin Liguid Liquid Extraction, Gas Chromatographic/ 168 ! Bistz-ethylhexylphthalate Liquid-Liquid Extraction, Gas Chromatograpric/
Mass Spectromezric Method™ i Mass Spectiometric Methed™
4 1 Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ | 19 Bromodichloromethane Purge and Trap, Gos Chromatographic/
Mass Spectrometr'c Metrod'? I Mass Spectrometric Method!®!
5 Antimony % Digestion, Inductively Coupled Plasma Method® 1 20 Bramaform Purge and Trap, Gas Chromatographic/
2} Clgestion, Inductively Coupled Plasma/ Mass Spectiometric Melhod™
Mass Spactrometric Method® 21 Batanol Purge and Trap, Gas Chromatographic/
6 Acsenic 1) Digestion, Inductively Coupled Plasma Methog™ “ Mass Spectrametric Methnd™
2) Digestion, Inductively Coupled Plasma/ | Ecuilibrium Headspace, Gas Chromatcsraphic/
Mass Spectrametric Method™ | Mass Spectrometric. Method™
7 Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 22 | 3utyl Benzyl Phthzlate Liguid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methoc®! Mass Spestremetric Method®
8 Barium 1) Digestion, inductvely Coupled Plasma Method"! 230 | Cadmican 1) Cigestion, Inductively Couples Plasma Method™
2) Digestior, Inductvely Coupled Plasmra/ 2) Gigestion, I~ductively Couglee Plasma/
Mass Spectrometiic Methoc!® Mass Spectrometric Method™
9 Bandslanttracene Liquid-LIquid Extraction, Gas Crromatographic/ 24 Carkazole Liquid-Liquid Extracticn, Gas Chromatographic/
Mass Spectrometric Method? Mass Spactramatric Metinog*
10 Benzéne Purga anc Trap, Gas Chromatogrphic/ 25 Carbor Disulfide Purge and Trap, Gas Chromatog-ashiz/
Mass Spectrometric Method' Mass Spectrometric Method!
11 | BenzolbYluoranthene LiguidhLiquid Extraction, Gas Chrematograghic/ 20; | LSarhontabachlatkie Purge and Traa, Gor Chromatographic/
Mass Spectrematric Methad! " higs SF‘ECt_m"Ewc .Melhoo*‘-
12 Benzolkflucrantkene Liquid-Liquid Extracticn, Gas Chromatograpnic/ 2 Sinorcan Licuid-Liquic Extraction, a5 Chiomatosraphic/
Mass Spectrometric Method!® Mass Spectomestic Mathod !
2 Benzoic ACd LiquidhLiquid Extraction, Gas Chromatograp 28 p-Chicraanilina Licuid-Liouid Exm.ni::n, Gasfhrcrratcgraphic/
iass Spectrometric Methed'® " AT omal et .
14 Benzolalpyrene Licuid-Liqu'd Extraction, Gas Chromategraphic/ I ® Chiorobenzane Purge anid Trap, Gas Chloﬂ'\«'i]oglapind
Mass Spectiometric Methoe™ ? P Spal-:rremr_\.'nc Mathoct :
15 Benzclg,hJperyiene Liguid-Liquid Extraction, Gas Chromategraphic/ o SRR :‘J 'sc(a ik ?as ih'::;';’:lgmph\d
Mass Spectromestis fethoc!” 31 Chloreform F.Jafs_i;se-:le:t ;:SEGH; 'C:Lna‘a;rapntd
6 Beryllium 1) Bigestion, Inductively Coupled Piasma Method Mass Soectr:\m‘eh?c‘ Mel"!nﬂ‘;'
2) Digeston, Inductively Cnu'p{ed Plasma/ | 32 2-Chicroperol Liquid-Liquid Extraction, Gas Chromategraphic/
Mass Spectrometric Method®! | Mzss Soactrometric Method™
I 17 Ble(2-chioroathyllether Liquid-Liquid Exlra-c(ioﬁ. Gksrfhmma!agmphid | 35 | chiomium 1 D.i?'mn, Inductively Coupted Elasma Methoe'®
i MassSpactiomatrc:Mathod : 2) Digestion, Inductively Coupled Plasma/
Mass Spectremetric Method"!
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30 Chromium (i} 1) Digestion, Inductively Coupled Plasma Method; | 1 dis-1,2-Dichloroethylene Purge and Trap, Gas Chrematographic/
Colorimetric Methad; Calculation™! ! Mass Spectrometric Method"”
2) Digestion, Inductively Coupled Plasma/ | 52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/
Mass Sp ic Methed; Colorimetric Method; | : Mass Spectiametric Method*
Calculationt® | 53 | 2.a-Dichlorophenat Licuid-_iquid Extraction, Gas Chromatographic/
35 | Chromium (V) Colorimetric Method™ | Mass Spectrometric Method*!
36 Chrysene Liquid-Liquid Extraction, Gas Cnromatographic/ 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
Mass Spectromatric Method™ Mass Spectrometric Methodd
37 | Cyanide Distillation, Colarimetric Method™ 55 | 1,3Dichloropropane Purge and Trap, Gas Chromatographic/
38 240 Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method'” 56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
3 |DDD Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Methad 57 Dleldrin Liquid-Liquid Extraction, Gas Chromatographic/
40 | ODE Liquid-Liquig Extraction, Gas Chiomatographlc/ Mass Spectrometric Method®
iass Spectrometiic tethod'® 58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatagraphic/
41 oot Liquid-Liquid Extraction, Gas Chromatographic/ : Mass Spectrometfic Method"®
Mass Spectrometric Methad™ i 59 | 2.6-Dimethylphenol Liquid-Liquid Extraction, Gas Chrematographic/
42 Dibenz(a,hlanthracene Liguid-Liquid Extraction, Gas Chromategraphic/ i Hhass Spectrometric Method
Mass Spectrometric Method®! ) 60 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthatate Lguid-Liquid Extraction; Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™ il 61 | 24-Dinitrotoluene Liquid-Liquid Extraction, Gas Crromatographic/
44 1,2-Dichlorobenzene Purge and Trap, Gas Chramategraphic/ i Mass Spectrometric Method!!
Mass Spectromelric Method ' 62 | 2,6-Dinitroteluene Uquid-Liquid Extraction, Gas Chromatographic/
45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chramalographle/ Mass Spectrometiic Method!®!
Mass Spectiometric Method® ) 63 | Di-n-Octyl Phthalate Liquid-Liguid Extraction, Gas Chromatographic/
46 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ ' Mass Spectrometric Method™
Wass Spectrometric Method™ 64 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
47 | 3,3-Dichlorobenzidine Liguid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Methad™®
Mass Spectremetric Method™ &5 | Endrin Liquid-Liquld Extraction, Gas Chromatographic/
48 | 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ WMass Spectrometric Method™
Mass Spectrometric Method'”! 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/
a9 | 1,2-Dichlarosthzne Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method!! 67 Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method!!
a }J =)
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68 Fluorene Liquid-Liquid Extraction, Gas Chromatograph'e/ B4 Methanal 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric bethod
| 89 | Heptachlor Liquid-Liquid Exiraction, Gas Chromatographic/ 2) Equilibrium Headspace, Gas Chrematographic/
| Mass Spectrometric Method' Mass Spectrometric Method™
70 Heptachlor epoxide Liquid-Liguid Extraction, Gas Chromatographic/ 85 Methoxychlor Liquid-Liguid Extraction, Gas Chromatagraphic/
Mass Spactiometric Method'™ Mass Spectrometric Method
71 Hexachlorobenzene Liquic-Liquid Extraction, Gas Chromatographic/ 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectiametric Metnod® Mass Soectromatic Method!
72 Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/ 87 Methylena Crlorice Purge and Trap, Gas Chiomatographic/
e Mass Spectremetric Method" Mass Spectrarnetric Method™®
73 | nHeans Purge and Trap, Gas Chromatographic/ 88 | 2-Methylphenal Liquid-Liquié Extraction, Gas Chromategraphic/
Mass Spectrometric Method!® i Mass Spectrometric Method®
™ OLHCH Efld;:t‘;zmz:;::;"?mmiwg’ap‘hW | 89 2-Methylnapthalene Liquid-Liguid Extraction, Gas Chromatographic/
SR " Mass Spectromatric Mathed!”
75 BeHen :::;i";j;‘:;:::::ﬁ:;;mmmowph‘d 90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
N o
76 Y-HCH Liquig-Liquid Extraction, Gas Chromatographic/ Ma”, sFegiPmE!{l: &Em‘ ' .
Mass Spectrometric Metrod™ [ 91 | Naphthatene Liguig-Liquld Extraction, Gnsmchrcmnlugrap‘md
77 Hexachiorocyclopentadiene | Liquid-Liquid Extraction, Gas Crromatographic/ I . -Max.s Speidrwemc s 1)
Mass Spectromerric Metl hodl® 92 Nickel 1) Digestian, Incuctively Coupled Plasma Method
18 Hexachlorocthane | Liquid-Liquic Extraction, Gas Chromatographic/ | 2) Chaetion; Fucuctively Coupiad Plasm?
| s Smechama Mathiod i Mass Spectiometric Method'"
7 Indenol1,2,3-cdlpyrene Liquic-Licuid Extraction, Gas Chramatographic/ | 93 Nitrobenzene Liquid-Liquid Extraction, Gas Chremategraphic/
Mass Spectrometic Method Mass Spectrometric Method®
5 Isopharone Liquid-Liquic Extraction, Gas Chromatographic/ 1 N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas (;hromarographkf
Mass Spectrometric Method™ Mass Spectrometric Method™
a8 e 1) Digestion, Inductively Coupled Plasma Method® 95 N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
2) Digastion, Inductively Coupled Plasma/ Mass Spectiometric Method"!
Mass Spectremetric Methad® 96 Folychlorinated Biphenyls Liguid-Liquid Extraction, Gas Chramatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method” CPCBADIE Mass Spectiometri Methed™
2) Digestion, Inductively Coupled Plasma/ o St
Mass Spectrometric Method™® - PCB 1232
B3 Mercury 1) Cold Vapor Atomic Absorption Spectrometric - PCB 1242
Method PCB 1248
2) Digestion, Inductively Coupled Plasma/ - PCB 1254
Mass Spactrometric Methed") - PCB 1260
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97 Pentachlorophenol Liguid-Liguid Extraction, Gas Chromategraphic/ 114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™! Hass Spectrometric Method!
98 |oH Electrometric Method™ 115 | Trichloroethylene Purge and Trap, Gas Chromatographic/
99 | Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Mathod!®
Mass Spectrometric Methed™® 116 | 2,4,5-Trichlorophenol Liguid-Liguid Extraction, Gas Chromatographic/
100 | Phenol 1) Distillation, Direct Photometric Method!! Mass Spectrometric Method?
2) Liguid-Licuid Extraction, Gas Chromatographic/ 117 | 2,46 Trichloropheno. Liquid-Liquid Extraction, Gas Chromategtaphic/
Mass Spectrometric Method!® Mass Spectrometric Metnod'™
i01 | Pyrane Lguig-Liquid Extraction, Gas Chromategraphic/ 118 | 1,35-Timethylbanzene Furge and Trap, Gas Chromatographic/
tass Spectrometric Method™® Mass Spectrometric Method!?
102 | Sefenium 1) Jigestion, Inductively Coupled Plasma Method™! 119 | Vanadium 1) Digesticn, Inductively Coupled Plzsma Mathod!d
2) Digestion, Inductively Coupled Plasma/ 2) Digesticn, Inductively Coupled Plasma/
Mass Spectrometric Method® Mass Specirometric Method™
103 | Silver 1] Cigestion, Inductively Coupled lasma Methad!™! | 120 | Vieyl Acetate Purge and Trap, Gas Chromatograshlz/
iC]
2) Digestion, Inductively Coupled Plasma/ tvass Spectrometric Methed
Mass Spectrometric Method" 121 Vinyl Chloride Purge and Trap, Gas Chromatographic/
104 Styrene Putge and Trap, Gas Chromatographic/ Mass Spectrometric Method'?
Mass Spectrometric Method™ 122 | m¥ylene Purge and Trap, Gas Chromatographic/
i 2l
105 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chyomatogrzphic/ Mass Spectrometric iMethod
Mass Spectrometric Method' 123 | eXylene Purge and Trap, Gas Chromatographic/
" ? 9
106 | Tetrachloraethylene Purge and Trap, Gas Chromatographic/ Mass Spectromnetric Method!
Mass Spectrometric Method'? 129 | pylene Putge and Trap, Gas Chromatographic/
. 7]
107 | Toluene Purge and Trap, Gas Chromatoeraphic/ | Mass Spectiometric Method"
Mass Spectrometric Method™ 125 | #ylene (Total) | Purge and Trap, Gas Chromatographic/
; Mass Spectiometric Method"!
108 | Toxaphene Liguid-Liquid Extraction, Gas Chromatographic/ | s . "c. . o)
t4ass Spectrometric Method!® 126 | A | 1) Digestlen, Inductively Coupled Plasma Method!
| 2) Digestion, Inductively Coupte Pla
109 | TPH (CsCp) Purge and Trap, Gas Chromatographic/ h:a'sgﬁss ;rilmm;ﬁ;v’::t::x ed Plasma/
Mass Spectrometric Method!'# S
110 | TPH CpCie Salvant Extraction, Gas Chramatographic Method
11| TPH CopCaw Solvent Extraction, Gas Chramatographic Metnod®™?! B
112 | 1,2,t-Trichlorobenzene furge anc Trap, Gas Chiomatographic/ it ey At
Mass Spuctrometric Method™ 1 Antimany Isokinetic, Digestion, Inductively Coupled Plasma
113 1,1,1-Trichleroethane Purgt anc Trap, Gas Chromatosiaphic/ Method™
Mass Spectromelrc Method™ 2 Arsenic Isoxinetic, Digestion, Inductively Coupled Plasma
Method™
?mp?\l 116 1,1,2-Trichlcroethane.., - J
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3 Carbon Monaxide 1} Sampling Bag Non-Disparsive Infrared Methoo®™ il - -
iy kLR
i 2 NonDispersive: Infrared Meshod® A i sl
3} Instrumensal Analyzer Method™ 1 Aldrin 1) Waste Extraction, Separatery Furinel Liquid-Liquid
4 Chiorine 1) Absorption Sampling, lar Chromatographic Extraction, Gas Chromategraphic/Mass Spactrometric
p—— Methoghs® ;
2} tsckinetic Sampling, lon Chiematographic Mathad 2) Senlet Extiaction, Gas Chiomatogmpsic Method %1
5 Copper Isckinetic, Digestion, Inductively Coupled Plasma 3)'“”‘"’{““?5 Saxhlet Bxiraction, Gas Chromatographic
Method! Mathod 21
6 Dicxins Isokinetic Sampling, Ana.ysis by 1ISC/IEC 17025 2 Antimony 1) Waste Extraction, Cisestion, inductively Coupled
¢ i in4150
Accredited Laboratory or Analysis by Department Plasma Method
of Industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Irductively Coupled
(Dicxins/Furans Analys's Approvedi® PlasmasMass Spectrometric Metha '+
iaesti ively HAt]
7 Hysirogen Chlonde 1) Ansorption Sampling, lon Chromatographic 3) Digestion, Inductively Coupled Flasma Mathod
Metnod® 4} Digestion, Inductively Coupled Piasma/
2) iodinetic Sampling, lon Chiomatogrphic Method®! Mass Spectrometric Method
] Hydrogen Sullide Absorption Sanpling, lodometric Method" . 3 Arsenic 1] Waste Extaction, Digestion, Inductively Coupled
" = 1805
9 Lead isokinet'c, Digestion, Inductively Coupled Flasma Flasma Methoi
Mashad® 2] waste Extraction, Digestion, Inductively Coupled
. i 1618
10 | Mercury 1) lsokinetic Samating, Digestion, Cold-Vapor Atom'e Plasma/Mass Spectrometric Method
Absorption Spectrometric Method'™ 3} Digestion, Induciively Coupled Plasma Method™*)
2 Isokinetic, Digestion, Inductively Coupled Plasma 9) Digestion, Induztively Coupled Plasma/
Hethod™ Mass Soectrametric Method™ ¢!
i Onacity Ringelmann's tathad™ a Barium 1} Waste Bxtraction, Digestor, Inductively Coupled
. s ) U]
12 Oxides of Nitrogen 1) Absorptian Sampling, Phencldisulfen’c Azd Flasma Method'
Methee® 2) Waste Extraction, Digestion, Incuctively Coupled
2) Chemiluminescence Mathod Plasma/iass Specirometiic Methed! 41
2} Instrumantal Analyzer Method™ 3) Digestior, Inductively Coupied Flasma Vethod! !
13 | Sulfur Dioxide 1) Absorpt'on Sampling, Barum Thetin Titimetric 4) Digestion, Inductively COUE’-Ed Plasma/
- Mathod® Mass Spectromerric Metned™4
2) UV FlLoreszence Mat=od' 5 Berylium 1) Waste Extraction, Digestion, Inductively Coucled
2o G thod!l 415
3) Instrumental Analyzer Mathod™ Plasma Method
1a Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titnmetric | | 2) Waste Extraction, Digestien, Inductively Coup.ed
Method™ ! I Puasma/Mass Soectrometric Methodh414! |
| | N " - pas |
15 | Total Suspenced Farticuate | lsokinetic Sampling, Gravimetric Methodt'! | | 3} Gigesticn, Inductively Couplec Plasma Method” {
i - |
16 | Xylene Adsorption Samplre, Gas Chromatographic 4) Cigestion, Inductively Cnupte‘d Plasma/
Method!t! Mass Spectrometric Method™

E

(und3nmyad Srsanniln)

grnempdsongn i inac iy

A2

6 Cadmium.,,

e

{urainigmd Snangniia)

rnmngomp e sy

unsvfinnienlitian




- O - ot
|
ddui fTueRy gz ddud dsuntie klisi
6 Cadmium 1) Waste Extracticn, Digestion, Inductively Coupled ‘ 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Piasma Method Plasma Method!41
2) Waste Extraction, Digestion, Inductively Ceupled 1 2) Waste Extraction, Digastien, Inductively Coupled
Plasma/Mass Spectrometric Method" ¢! PlasmarMass Spectrometric Method!414
3) Digestion, inductively Coupled Plasma Method™! 3) Digestion, Inductively Coupled Plasma Method"*
4) Digestion, Inductively Coupled Plasma/ 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Methea™¢ Mass Spectrometric Method™&
7 | Chlordane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 12 |Coppet 1) Waste Extraction, Digestion, Inductively Coupled
| Extraction, Gas Chromatographic/Mass Spectrametric Plasma Methad 619
i Method!%2 2) Waste Extraction, Digestion, Inductively Coupled
| 2) Sowhlet Extraction, Gas Chromatographic Method "% Plasma/Mass Spectiometric Methog® #14
| 3) Automated Soxhiet Extraction, Gas Chiematographic 3) Digestion, Inductively Coupled Plasma Method?™*
Hiethod =1 4) Digestion, Inductively Coupled Plasma/
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled Mass Spectromeiric Method™18
Plasma Method 4% 13240 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method ™% Methog!2
3) Digestion, Inductively Coupted Plasma Method™* 2] Soxnlet Extraction, Gas Chiomatographic Method7
4) Digestion, Inductively Coupled Plasma/ 3) Autornated Soxhlet Extraction, Gas Chromategraphic
Mass Specticmetric Mathod!9 Method 24
9 Chromium (i) 1) Waste Extraction, Digestion, Inductively Coupled 14 onD 1) Waste Extraction, Separatory Funnei Liquid-Liguid
Plasma Method; Waste Extraction, Colerimetric Extraction, Gas Chromatagraphic/Mass Spectrametric
Method; Calculation Methog4417 Method!929 -
2) Waste Extraction, Digestion, Inductively Coupled 2) Soxhiet Extraction, Gas Chromatcgraphiz Mathod 92
Plasma/Mass Spectrometric Metrod; Waste 3) Automated Soxhlet Extraction, Gas Chromatographc
Extraction, Colofimetric Methed, Calculation Wiethod 231
Meathodt 61617 15 | DDE 1) Waste Extraction, Separatory Funrel Liquid-Liuid
3) Digestion, Inductively Coupled Plasma Method; Extraction, Gas Chromatographic/Mass Spectrometric
Alkaline Digestion, Colerimetric Method; Caiculation Method!52
Method? 0 2) Soxhlet Extraction, Gas Chromatographic Method"*
4) Digestion, Inductively Caupled Plasma/ 3) Automited Soxhlet Extracticn, Gas Chromatographic
Mass Spectrometric Methed; Alkaline Digastion, Method 23!
Colerimetric Method; Calculation Method ™ 447 16 |ooT 1) Wasto Extraction, Separatary Funnel Liguit-Liquid
10 | Chrarnium (V) 1) Waste Extraction, Colorimetric Methad!*"” Extraction, Gas Chromazographic/Mass Spectrometiic
2) Alkaline Digesticn, Colorimetric Method™!™ Method! 2
-
] ';'fr*l”‘\ — 3(7“‘"3 2) Soxhlet..
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['2) Soxhlct Bxtraction, Gas Chromatagraphic tethod ™ 2 Waste Extraction, Thermal Decornposition
3) Automnated Soxhlet Extraction, Gas Chiomatogghic Amalgamation and Atemic Absorption Spectrometric
Method 311 Methad
17 Dieldrin 1) Waste Extraction, Separatory Funnel Liguid-Liquid 3) Waste Extraction, Digestion, Cold-Vapot Atomic
Extraction, Gas Chromatographic/Mass Spectrometric Flucrescence Spectrometric Method!' 62
Method! ## 4) Cigestion, Cold-Vapor Atomic Absorption
' 2) Saxhlet Extraction, Gas Chromatogiaphic Method! Spectrometric Methad"™
| 3) Autcmated Soxhlet Extraction, Gas Chrormatogrepnic £) Thermal Decorposition Amalgamation and
| Method 1 Atomic Absorption Spectrometric iethod"™
18 Erdiin 1) Waste Extiaction, Separatory Funnel Ligu'd-Liqu'd 6) Digestion, Cola-Vapor Alomic Fluerescence
Extraction, Gas Chromatographic/Mass Spectrometric Spectrometric Mathod™®
Methog!*2 23 | Methoxyehlor 1) Waste Extraction, Separatory Funnel Liquld-Liquid
2) Saxhlet Extraction, Gas Chremategeaphic Method ! Extraction, Gas Chromatographic/Mass Spectrometric
3} Automated Soxhlet Extraction, Gas Chromatogrphic Methog*2
Method 21 2) Sowhlet Extraction, Gas Chvomatographic Method 1
19 Heptachlor 1) Waste Extraction, Separatory Furnel Liguic-Liquid 3) Automated Soxhlet Extraction, Gas Chromatogepnic
Extraction, Gas Chromatographic/Mass Spectrometric Veethod @
Method 4 24 Mirex 1) Waste Extraction, Separatory Funnel Liquid-llquid
| 2) Soxhle: Extraction, Gas Chromatographic Method! Extraction, Gas Chvomatographic/Mass Spectrometric
3) Autornated Soxhlet Extraction, Gas Chromatographic Methog! 2%
Method 21 2 Soxhle: Extraction, Gas Chromatographic Method "2
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extrection, Gas Chromategraphic
Blasrna Method™4 Mathog ¥231
2) Waste Extraction, Digestion, Inductively Coupled 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/vass Spactrometric Methos !¢ Plasma Method 444
3) Uigestion, Inducthvaly Coupled Plasma Method ™' 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/iass Spectrometric Method!'*
Mass Spectiometric Method™4 3) Digestion, Inductively Couples Plasma Mathoc!™
21 Lindane 1) Waste Extraction, Separatery Funnel Liquid-Liguid 4) Digestion, Inductively Coupied Plasma/
Extraction, Gas Chramatographic/Mass Spectrometric Mass Spectiometric Method! 9
Method929 26 | Nickel 1} Waste Extraction, Digestion, Inductively Coupled
2) Sowhlet Extraction, Gas Chromatographic Method ™2 Plasma Methog"#'?
3) Automated Soxhlel Extraction, Gas Chromategraphic 2) Waste Extraction, Digestion, Inductively Coupled
Mathod P Plasma/Mass Spectrometric Method41
22 | Mercury 1) Waste Extraction, Digestion, Cold-Vepor Atemic 1) Digestion, Inductively Coupled Plasma Method™"
Absorptior Spectrometric Method!*# | 4) Digestion, Inductively Coupled Plasma/
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27 Polychlorinated biphenyls 1) Waste Extraction, Separatory Furnel L'w.quid-Liquiu 2 Pentachloraphencl 1) Waste Extraction, Separatory Funnel Liguid-Liguid
(PCBs) Extraction, Gas Chromatographic Method'*! Extraction, Gas Chromatographle/Mass Spactrometrlc
- Aroclor 1016 2) Soxhlet Extraction, Gos Chromatcgraphic Method' 92
- Arcelor 1221 Method"®®! . 2} Soxtet Extraction, Gas Chrematographic Mathod 197!
- Aroclor 1232 3) Automated Soshlet Extraction, Gas Chicmatogrephic 3) Automated Soxhlet Exdraction, Gas Chiomatographic
- Aroclor 1242 Methog 231 Mathod 210
- Arocler 1248 29 |pH Electrometric Method!?*
- Aroclor 1256 30 Selenium 1) Waste Extraction, Digestion, Inductively Coupled
- Aroclor 1260 Plasma Method" 419
- 2-Chlorobiphenyl 2) Waste Extracton, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma/Mass Spectromatric Method!**9
- 2,2 5-Trichlorobiphenyl 3) Digastion, Inductively Coupled Plasma Method ™
- 2,8 5-Trichlorobiphenyl 4) Digestion, Induct'vely Coupled Plasma/
- 2,2,3,5' Tetrachlorob phen: Mass Spectrometric Method"™'@
" Zz‘jS,S‘-Tetmmlcfoblxen: 31 Silver 1) Waste Cxtraction, Digestion, Inductively Coupled
- 2,3 4,8 Tetrachlorobipheny: Plasma Methog?#1%
- 2,2,3,0,5-Pentachlorbipheryt 2) Waste Extraction, Digestion, In¢uctively Coupled
- 2,245 5-Pentachlorobishenyt Plasma/tass Spectrometric Mathod"419
- 2,338 6-Pentachlorotipheny’ 32 Thallium 1} Waste Enractli::e:l;IDi;es\icn. Inductively Coupled
‘gl . Plasma Method!
: :'::’::':; ¥moch'.umb‘:::: . 2) Waste Extraction, Digestion, Inductively Coupled
223,556 Plasma/tiass Spectrametiic Method!41%
Hexacrlorobigheny! 3) Digestion, Inductively Coupled Plasma Metrod!™
- 2,204 55- 4) Digestion, Inductively Ccupled Plasmal
Hexachlorobiphenyl Mass Spectrometric Method™
SR 33 Teraphene 1) Waste Extraction, Separatory Funnel Licuid-LIquid
2endane Extraction, Gas Chromatographic/Mass Spectrametrc
Heptachlorebiphenyl | Method!43)
- 2238455 ; 2) Soxhiet Extraction, Gas Chromatographic Mathcd o2
Heptachlorobiphenyl 3) Auormated Soxhlel Extraction, Gas Chromatographic
- 2234856 Method 1231
Hepiachlarabiphenyl 34 Vanadiutn 1) Waste Extraction, Digestion, Inductively Coupled
- ZXBA5EE Plasma Methog!'#1%
Heptachlarobiphenyl 2) Waste Extractior, Digestion, Inductively Coupled
- 22AYALSSE Plasma/iass Spectrometric Method!™6'9
Nonachlorcbiphenyl - - 3) Digestion, Inductively Coupled Plasma Method™'*
J 28 Pentachlorophenol... %‘m‘f}j #) Digestion. ..
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4) Digestion, Inductively Coupled Plasma/ 9 Benz{a)anthracene Automated Soxniet Enractm;.)gns Criomatographics/
Mass Spectrometric Method™ Mass Spectrometric Method =
35 | &nc 1) Waste Extraction, Digestior, Inductively Coupled 10 | Benzene ;:We:: Trap, G§5 ;h'::dalt:fr“anhld
a5 53 Spectiormetric Met
:{t:;::::im% Digestion, Inductively Cousled 11 Benzolbluoranthene Aulm;at:c:: Soxhlet :ﬂ:«:;gﬁas Chromatographic/
Plasma/tass Spectrometric Method!416 Mass Spectrometric Met
3) Digestion, Indp:ctivelyizoupl:: ::sma Methed!™) 12 | BenzolKfuorantnene :-::";::jric::"ﬁi ME“E::Z‘;:TJ?S Chromatographic/
::g::x;;iﬁ:ﬁ;:sﬁ t:d & i3 Benzolc acid Autemated Sexhlet Extraction, Gas Chicmatographic/
Iass Spectrometric Methog !
z q Benzolalpyrcne Astomated Soxhlet Extraction, Gas Chromategraphic/
wm Mass Spectrometric Methag = !
fnaun ArsuniY Tl 15 | genzogh iperylene Autornated Soxhlet Exteacticn, Gas Chromatographic/
¢l Acenaphthene Automated Saxhlet Extraction, Gas Chromatcgraphic/ tass Spactrometric Method™
Mass Spectrometric Method!®*2V 16 | Beryllum 1) Digestion, Inductively Coupled Plasma Method"**
2 Azetone #urge and Trap, Gas Chromatographic/ 2 Digesticn, Irductively Coupled Plasma/
| Mass Spectrometiic Method"4?% Mass Spectrometric Method™¢
13 Aldrin 1) Soxhlet Extraction, Gas Chromatostaphic 17 | Bis(2-chl yllether A ted Soxhlet Extraction, Gas Chromategraphic/
MethadH# Fass Spectrometric Methad™="
2) Automated Soshlel Extraction, Gas Chiomatograghic/ 18 Bis{2-ethylhexyl)pathalate Automaled Soxhlet Extraction, Gas Chromatographic/
Mass Specrometric Method ™! Mass Spectrometric Methed!
G Anthracene Automated Soxhlet Extraction, Gas Chiomatographic/ 19 | Bromedichloromethane Purge and Trap, Gas Chromatographic!
Mass Spectrometiic Methog™*4" Mass Spectrametriz Mathog %34
3 Antimony 1) Digestion, Inductively Coupled Plasma Method | 20 | Bromoform Burge and Trap, Gas Chiomatographic/
2) Digestion, Inductively Coupled Plasma/ | ! Mass Spectrometric Method"*4!
Mass Spectrometric Method!™! | 21 Butanol Equlliorium Headspace, Gas Chromatographic/
é Arsenic 1) Digestion, Inductively Counled Plasma Methog!! { Mass Spectrometric Method!*!
2) Digestior,, Inductively Counled Plasma/ | 22 Butyl Benzyl Phthalate Automated Soxhlet mradh;sﬁas Chromatographic/
Mass Spectrometric Mathod™¢ Mass Spectrometric Method!
T Atrazine 1) Sax:le'. Extracticn, Gas Chromategraphic 25| fCadmim, 1) Digastian, Inductively Coupled Piasma Method**
Methog 228 | 2) Digesticn, 'nductively Coupled Plasma/
Bt ; 2 | Mass Spectrometric Method™¢
335, SM&:Z:\.;&ME:::':;E“G& SR | 26 Carbazole Automated Soxhlet Extract%c'vl. Qas Cnrematographic/
8 | Barium 1) Digestion, ‘nductively Coupled Plasma Mathod™% | | Miass Spectromelric Mathed 2
| 2) Digestion, inductivaly Coupied Plasma/ | 25 Catbor Disulfice Purge and Trap, E?s Chromnx::gmph.c/
| Mass Spectrometric Method™d ! Mass Spectrometric Methoo™29
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26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Ges Chromatographic
Mass Spectrometric Method!! ¢34 Method"*??
27 Chlordane 1) Soxhlet Extraction, Gas Chromatographic 2) Automated Soxhlet Extraction, Gas Chiomatographic/
Method!?%d Mass Spectrometrc Method™ "
2) Automated Soxhle: Extraction, Gas Chrematographic/ 41 | pOT 1) Soxhlet Extraction, Gas Chromatographic
Mass Spectrometric Method®Y Method®2?!
28 p-Chloroaniline Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spactiometric Method ! Hass Spectrometric Method'**"
2% | Chiorobeniene Purge and Trap, Gas Chromatographic/ 42 | Dibenz(a hlanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'*?9 Mass Spectrometric Methcd ™!
30 Chlorodibromomeshane Purge and Trap, Gas Chromatographic/ a3 Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!* Mass Spectrometric Method ™!
31 | Chloroform Purge and Trap, Gas Chromatographic/ 64 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method "2 Mass Spectrometric Method"*#!
32 | 2Chioraphenol Autornated Soxnlet Extraction, Gas Chramatographic/ 45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ) | Mass Spectrometric Method!'***
33 | Chromium 1) Digestion, Incuctively Coupled Plasma Method ™ 46 | 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Flasmar Mass Spectiometric Method"*4)
Mass Spectrometric Method! ™ 47 3,3-Dichlorobenzicine Automated Soxhlet Extraction, Gas Chromatographic/
34 | Chromium (1) 1) D'gestion, Inductively Coupled Plasma Method; Mass Spectrometric Method' ™!
Alkaline Digestion, Colotimetric Methed; Caleulation | 48 | 1,1-Dichicroethane Purge and Trap, Gas Chromatographic/
{ Method #1547 Mass Spectromettic Method"**
2) Digestion, Inductively Coupled Plasmal 49 1,2-Dichloraethare Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Alkaline Digestion, Mass Spectrometric Method™***
Colorimetric Method; Calculation Method 41617 50 1,1-Dichlorcethylens Purge and Trap, Gas Chromatographic/
35 | Chremium (V) Hlkaline Digastion, Colorimetric Method!™ Mass Spectiametic Method"*
36 Chrysena Automated Soxhlet Extraction, Gas Chromatographic/ 51 cis-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/
| Mass Spectrometric Method™-1! Mass Spectiometric Method!'*#¥
‘[ 37 Cyanide Extraction, Distillation, Colorimetric Metnod 2% 52 trans-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/
| 38 |240 1) Soxhlet Extraction, Gas Cnromatographic Mass Spectrometric Method!'*47
Method®# 53 | 2,6-Dichloropheral | Automated Soxhlet Extraction, Gas Chromatographic/
2) Autamated Soxhlet Extraction, Gas Chromatographic/ 1 | Mass Spectrometric Method®*
phass Spectrometric Mathod ! 54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/
39 | DD 1) Soxhlet Extraction, Gas Chromatographic Mass Spactrometric Method4
Method!'022 { 55 | 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/
i 2) Automated Soxhlet Extraction, Gas Chromatographic/ ! Mass Spectrometric Method"*
| Mass Spectrometric Method® 56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
! ; Mass Spectiometric Method!'**¥ s
1 L ; ; 57 Dieldiin..
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At Reeleria :‘:;::;:T; JE‘x!rachon, GasEhiamaloyhphic kgl Hexachlorobenzene 1) Soxhlet Extraction, Gas Chiomatographic
2) Automated St Extractior, Gas Chromatogaohicl 3 atnod %2 !
it 1261 | 2) Automated Soxhlet Extraction, Gas Cromatographic/
i Mass Spectrometelc Method! Wit Spectiometie Motnogs31
58 Diethyl Phtnalate Autornated Soxhlet Extractior, Gas Chromatographic/ .
Wiass Spectrometric Method 4! 72 Hexachloro-1,3-butediene Purge and Trap, G?s Chronla;:nnﬂaph:d
59 | 2,0.Dimethylphenol Automated Soxhlet Extraction, Gas Criomatographic/ | Mass Spectrometric Method ™=
Mass Spectrometric Method 23! ] 73 r-Hexane Purge and Trap, Gas Chmmat::ﬁraphi:/
60 2,4-Dinitrophenol Auromated Soxhlet Extraction, Gas Chromatographic/ | Mass Spectrometric Method”*™
Mass Spectrometric Meshod™" { 76| O-HCH 1) Soxhlet Extraction, Gas Chromatographic
61 2,4-Dinitrotoluens Automated Soxhlet Extraction, Gas Chromatographic/ | Mathod!'** )
Mass Spectiometiic Method i 2) Automated Soxhlet Extraction, Gas Civomatographic/
62 | 2,6-Dinltrotoluene Automated Soxhlet Extraction, Gas Chromatographic/ | Mass Spectiometric Method"*>!
| Mass Spectrometric Method™! | 75 | B-HCH 1) Soxhiet Extraction, Gas Chromatographic
63 | Din-Octyl Phihalate Automated Soxhlet Extraction, Gas Chromatographic/ i Methoc!!*
fass Spectrometric Method'®*! | 2} Autcrmated Soxhlet Extraction, Gas Chromatographic/
56 | Endosulfan 1) Soxhlet Extraction, Gas Chromatagraphic | Mass Spectrometric Methog™™
Method"e38 76 4-HCH 1) Soxhlet Sxtraction, Gas Chromatographic
| 2) Automated Soxhlet Extraction, Gas Chromategiaphie/ Method!'02%
Mass Spectrometric Method!®2! | 2) Automated Soxhlet Extraction, Gas Chromatagraphic/
&5 | Endrn 1) Soxhlet Extraction, Gas Chromatographic ‘ Mass Spectrometiic Method® !
Method!*2 T Hexachlorocyclopentadiene | Autornated Soxhlet Extraction, Gas Chromatagraphic/
2) Automated Sexhlet Extraction, Gas Chromatagraphic/ | Mass Spectrometric Method™>!
Mass Spectrametric Method 3! | 78 | Hexachioroathane Automated Soxhlet Extraction, Gas Chrematographic/
66 | Ethyibenzene Purge and Trap, Gas Crromategraphic/ | Nass Spectrometric Metnod®!
Mass Spectrometrlc Method!!#2 79 | Incenol1,23-cdpyrene Adtomated Soxhlet Extraction, Gas Chromatographic/
67  Flusrnthene Automated Soxhlet Extraction, Gas Chromatographic/ | Mass Spectrometric Methad®1!
Mass Spectrometric Method ! | 80 | lsopnarone Automated Soxhlet Extraction, Gas Chromatographic/
68 | Fluorere Automated Soxhiet Extraction, Gas Chromatographie/ I Mass Spectrometric Methed™*!
Mass Suectromatric Method! 3 i 81 |Lead 1) Digestion, Inductively Coupled Plasma Method™*
69 Heptachlor 1) Soxnlet Extraction, Gas Chromatographic | 2) Digestion, Inductively Coupled Plasma/
Method"*#! | Mass Spectrometric Method!™1#
2} Automated Soxilet Extraction, Gas Chramatographic/ ! B2 | Manganese 1) Digestion, Incuuctively Coupled Plasma Mathoc™%
Mass Spectrometric Methcd ™! | | 2) Digestion, Inductively Coupled Plasma/
70 Heptachlor Epoxice 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method™1%
Method!'*7 83 | Mercury 1) Digastion, Cold-Vapor Atomic Absorption
2) Autornated Soxhlel Extraction, Gas Chomatographic/ Spactrometric Method!"®
Mass Spectrgmetric Method!*]
~ =
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2) Thermal Cecomposition, Amalgamation, and . Aroclor 1242
Atomic Absorption Spectrophotometry™ - Asoclor 1248
3) Digestion, Cold-Vapor Atomic Fluorescence - Avoclor 1256
Spectrometric Method™! - Areclor 1260
84 Methanol Equilibrium Headspace, Gas Chromatographic/ - 2-Chlorobiphenyl
Mass Spectrometric Methog!122% - 2,2'3,5Tetrachlarobiphenyl
85 Methoxychlor 1) Soxhlet Extraction, Gas Chrematographic - 2,2\5,5Tetrachlorobiphenyl
Method! 02! - 2,3 4,4 Tevrachlorobiphenyl
2) Autcmated Soxhlet Extracticn, Gas Chromatagrphic/ - 22 345 Pentachiorcbiphenyl
1 tass Spectrometric Methog™! - 22,455 -Pentachiorabipnanyt
86 Meshyl Bromide Purge ard Trap, Gas Chromatographic/ - 23,346 Pentochicrobipreny
Mass Spectrometric Metnod"*# - 2.2,36,4 5 Hexachlorobiphenyl |
87 Methyiene Chloride Purge and Trap, Gas Chromatcgraphic/ - 2.2.34,55-Heachlorsbizhenyl
Mass Spectrometric Method" 24 -2,23556
88 2-methylphenol Automated Soxhlet Extraction, Gas Chramatographic/ t Hexachlorobiphenyl
Mass Spectrometric Method!Z! 1 - 2.2,00,55-
65 2-Methylnaghthzlene Automated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
Mass Spectrometric Method™*" i . 2233045
90 Methy! tert-Butyl Ether Purge and Trap, Gas Chromatographic/ Heptachlorabyphenyl
WAuss Spectrometnc Method™#* -22344.55-
91 Naghthalene Automated Soxhiet Extraction, Gas Chromatographic/ | Heptachlorobiphenyl
Mass Spectrametric Method - 2234456 ‘
92 Nickel 1) Digestion, Inductively Coupled Plasma Methad!"*! Heptachiorobiphenyl |
2) Digestion, Inductively Coupled Plasma/ -2,230'55 6
Mass Spectiometric Methad™ Heptachlarabiphienyl
93 Nitroburzeng " Automated Soxhlet Extraction, Gas Chromatographic/ +2,2'3,3,6,8,5,56
Mass Spectrometric Method™! Menachlorabipghany.
94 N-Nitrosediphenylamine Autornated Sexhlet Extraction, Gas Chromatograpnic/ a7 Pentachlorophencl Automated Soxhlet Extraction, Gas Chromatograghic/
Mass Spactrometric Method ™ Mass Spectrometric Method""
95 N-Nitrosodi-n-propylamine Autamated Soxhlet Extraction, Gas Chromatographic/ 98 | Phenanthrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometriz Method" Mass Spectrometric Method! "
96 Zolychlonnated biphenyls 1) Seahlet Exraction, Gas Chrematographic Metned 49 95 | Phenol Automated Soxhlet Extraction, Gas Chromatographic/
(PCBs) 2) Automated Soxhlet Extraction, Gas Chromatcgrphic Mass Spectrometric Methed 2
- Arcclor 1016 Hethod P59 100 | Pyrene Automated Soxhlet Extraction, Gas Chromatographic/
- Aroclar 1221 Mass Spectrometric Methoc'®2*
- Aroclor 1232
3{“"?’] 101 Selenium..
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101 | Selenium 1) Digestion, inductively Coupled Plasma Method!™ 116 | 2,6,6-Trichlorophenal Automated Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometrlc Method?**!!
Mass Spectrometric Method!™ " 117 | 1,35 Trimethyloerzene Purge and Trap, Gas Chromatographic/
102 | Silver 1) Digestion, Inductively Coupled Plasma Method™"* 1 14ass Spectrometric Method!*4¥
2) Uigestion, Inductively Coupled Plasma/ | 118 | Vanadium 1) Digestion, Inductively Coupled Plasma Methad ™!
' Mass Spectrometric Method ¥l | 2) Digestion, Inductively Coupled Plasma/
103 Styrene | Purge and Trap, Gas Chromatographic/ ! iass Spectrometric Method™®
Mass Spectrometric Methed" ¥ 119 | Vinyl Acetate Purge and Trap, Gas Chramatographic/
1106 | 1,1,2,2Tetrachioroethane Purge anc Trap, Gas Chromatographic/ | ! Mass Spectromietric Mathog!1*+
| Mass Spectrometric Methog" ! 120 | Viny! Chioride Purge and Trap, Gas Chromatographic/
| 105 | Tetrachloroethylene Furge and Trap, Gas Chromatogtaphic/ Mass Specirometric Methoo!!*2
t Mass Spectrometric. Method2 121 | mXylene Purge and Trap, Gas Chromatographic/
106 | Toluene Purge and Trap, Gas Chromatograph'c/ | Mass Spectromatric Metnod!' ¢
Mass Spectrometric Method' 2 122 | o-Xylere Burge and Trap, Gas Chrematographic/
107 Toxaphene 1) Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Metrog 3
tethod!®# 123 | p-Xylere Puige and Trap, Gas Chicmatagraphic/
2) Automated Soshier Extraction, Gas Chromatographie/ Mass Spectrometric Method'*49
Mass Spectrometric Method ™! 124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
108 | TPH(Co-Co) Purge and Trap, Gas Chromatographic/ Mass Soectrometric Methad!**
Mass Spectrometric Mathod! "2 125 | zinc 1) O'gestion, Inductively Coupled Plzsma Method!™*
109 | TPH (Coa- Cig) 1) Solvent Sxtraction, Gas Chromatozmanic Meshod!'#: 2) Digestion, Inductively Coup.ed Plasma/
2) Autornated Soxhlet Extraction, Gas Chrémategraphc Mass Spectrometric Methog™
Mz"ml’\.'“.
110 | TPH (Cose = Cag) 1) Solvent Extraction, Gas Chromatographic Method"™2! 1anmsiedy
2) Autornated Soxhlet Extractor, Gas Chiomatographic 1. MENTRERFTIYNTIN, USENIFNIENTHEAMMNGIY, N 2568, oy naaiad :u:ﬁqm(:'a
Method 3 Janliléufa Tufinenyiunen. 25 ungiFy 2589, Gudl 123 soufies 12
11 1,24-Trichiorcbenzene Purge and Trap, Gas Chramategrap™ic/ | 2 ARWIREERIVAIRL YIErIANTERTHRARINGIY, nA. 2569, S0: duuednSinni
Mass Spactrometric Mathod! 2 ‘ h"a'uﬁﬁa\hﬂ.\lmn1n"r'1:‘J7uaunw‘m\Jﬁ‘awuaHﬁu\fﬁﬂi\'i"nﬁ\'ir.raumu\%m’aﬁu.
112 | 1,5,i-Trichlcroetrane Burge and Trap, Gas Chromatographic/ | TIvfinanyune. & Funay 2548, wiuT 123 Feufiae 125
Mass Spectrometriz Metheg!t2! 3. mmfimnzaufaoniouwinissmrive, g‘ﬁn’hn'n:\‘\j'nﬂu. fanindafl o, NN
113 | 1,1,2-Trichloroethane Furga and Trap, Gas Crromategraphic/ Sounfmaiu, 2567,
Iass Spectrometric Mathod"**? 4. APHA, AWWE, WEF, Standard Methods for the Examination of Water and
118 Trichloroethylene Purge and Trap, Gas Chromatographic/ Wastewater, 23 ed. Washington, 0C: ABHA, 2017.
tass Spectrometric Method! ¥4 5. United States Environmental Protection Agency. Standards of Performance for
2,4,5-Trichlorophenal Automated Soxhlet Extraction, Gas Chramatographic/ New Stationary Sources. 40 CFR 60. Appendix A, 2019,

6. United States Environmental Protection Agency, Test Metheds for Evaluation
Solid Waste Physical/Chemical Methods. SW-846, 1997,
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7, United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Metheds, Acid Digestion of Sludges and Sediments and Solls.
SW-846 Method 30508, 1996.
8. United States Environmental Protection Agancy. Test Methods for Evaluation Solid
VWaste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 30604, 1996,
5. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-846
Method 3510C, 1996,
10. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Phystcal/Chemical Methods. Soxhlet Extraction. SW-846 Method 3540C, 1996.
11. United States Environmenta! Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002, .
12, United States Environmental Protecticn Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Volatile Organic Compounds (VOCs) in Various Sample
Matrices Using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2014,
13. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Purge-and-Trap for Aqueous Samples. SW-846 Method
50308, 1996.
14. United States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Methods. Closed-System Purge-and-Trap and Extraction for
Volatile Organics In Scil and Waste Samples. SW-846 Method 5035, 1996,
15. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste PhysicallChemical Methods. Inductively Coupled Plasma- Atornic Emission
Spectrometry. SW-846 Method 60108, 1996,
16. Unlted States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-B46 Method 60204, 2007.
17. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Chramlum, Hexavalent (Colorimetric). SW-846 Method
T196A, 1992.
18. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methads. Mercury in Solid or Semisolid Waste (Manual Cold-
Vapor Technique). SW-846 Method 7471B, 2007,
19. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Selutions by Thermal
Decomposltion, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846
Method 7473, 2007 =3
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20. United States Environmental Protection Agency. Test Metheds for Evaluation Solid
Waste Physical/Chemical Mathods. Mercury In Sediment and Tissue Sample by Atomic
Fluorescence Spectrometry. SW-B46 Method 7474, 2007,
21. United States Environmental Protection Agency. Test Methods for Evaluation Solld
Waste Physical/Chemizal Methods. Nonhalogenated Organics Using GC/FID.SW-846
Method 80158, 1996.
22. United States Environmental Protection Agency. Test Methods far Evaluation Solid
Waste Physical/Chemical Methads, Organcchlerine Pesticides by Gas Chromatography.
SW-846 Method 80818, 2007.
23. United States Enviranmental Protecticn Agency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods, Polychlorinate Biphenyls (PCBs) by Gas
Chromatography. SW-846 Method 8082, 1996.
24, United States Environmental Protection Agency, Test Methaods for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 82600, 2018.
25. United States Environmental Protection Agency. Test Methods for Evaluation Sclid
Waste Physical/Chemical Methods, Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS). SW-846 Method B2T0E, 2018,
26. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods, Total and Amenable Cyanide: Distillation SW-846
Method 90108, 1996,
27. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods, Cysnide Extraction Procedure for Solids and OIL SW-
846 Method S0134, 1995,
28, United States Environmental Protection Agency. Test Methods for Evaluation Solid
‘Waste Physical/Chemical Methods. Cyanide In Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures, SW-846 Method 9014, 2014,
29. United States Environmental Protection Agency. Test Methods for Evaluatior Solid
Waste Physical/Chemical Methods, pH Electrometric Measurement. SW-846 Method
2040C, 2004,
30. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Soll and Waste pH. SW-846 Method 50450, 2004,
31. Uniiled States Environmental Protection Agency. Test Methods for Eveluation Solid
Waste Physical/Chemical Mathods. Automated Soxhlet Extraction. SW-846 Method 2541, 19%4
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