AMANUIN

BNAISNITEDUIYULASDIAUDANTIILASIZN




right soltions.

right partner,
PUSHEF LT ¥ RENDAp p— Type S Pitot Tube Calibration
Freq. Callbrate
Sample Mame Parameter Equipment Name D Ne. Caiibrated Date Next Cal ot
)
Fitot Tube BRK_F50472 Ganzd 0
Fiie sis draivrs RYG_Fs0ass AR 7S Date Calibration  8-Jan-24 Due Date 8-Jul-24
Field Rotameter RYG_F50653 1Ape2d 3 Pitot ID BKK_FS0472 Inclinometer 1D BKK_F51131
Prot Tube BRE_F0472 Blan24 ]
e, g Analytes RYG_FS0445 5 ads 1 Pitot SN Vernier ID RYG_FS0539
Fiekd Rotameter RYG PS043 1-Ap-24 3
Ambient | Wind Speed 7 Wind Dection [Wind Speed 7 Wind Dreci] RYG_FS0313 10Feb 3 ®
Ambient |Wind Speed / Wind Duection [Wind Speed / Wind Direct] BXE 50141 5-Jan-23 18
Nose  |Leq 26 his —[Sound Callrater G Fo0a% 76 jan 28 12
hose  [Leq28his Sound Level Metet KYG_F002a 254028 12 —]=
Nose  |leq28his Sound Level Meter RYG_F50025 251002 12 K Parameter Value Allowable Range Chack
Nobe  |leq2ahis Sound Level Meter RYG FS0024 25402 12 o2 al -5.1 -10° < al<+10° oK
Workplace__|Tatal Fydiocarban as Methane [Total Hydrocaibon Analyd RYG_ENCOSE 1040323 12 Y ]
Wawe  |Leq 8 s & Leq 12 fus & Octave Band |Sound Cotibrator TG FS0215 05ep 23 1z a2 6.7 -10°< a2 < +10 oK
ok Leq B hvs & Leg 12 hes & Octave Band |Sound Level Meter RYG_FS0437 19:0ct-73 12 N p1 2.0 -5°< Bl <+5° 0K
Woiwe  [Leq B his & Leq 12 hes & Octave Band |Sound Level Meter RYG_FSo436 190023 12 1 z v = 45°
Koise  |Leq B hes & Leq 12 hs & Octave Band [Sound Level Meter RYG_F50439 1900023 12 S B2 it 5°< P2<ts ok
Maise Leq B s & Leq 12 s & Octave Band |Sound Level Weter RYG_F50389 Sian-24 12 ’ ¥ 3.7 - #
tose  |Leq B b & Leq 12 hes & Octave Band [Sound Level Meter e Fso3ss S.an 28 12 ) 0.2 = =
Woke  [Leq 8 his & Leg 12 tws & Octave Band [Sound Level Meter RYG_F50386 12 5 -
heie Leq B hus & Leq 12 his & Octave Band (Sound Level Meter RYE_F$0390 12 Z=Atany 0.058 Z £0.125' 0K
Hobse  [Leq B hes & Leq 12 tws & Octave Band |Sound Calibrator RYG_F50496 12 W-AtanB | 0.003 W <0.031" oK
Tioise Leq 8 hes & Leq 12 hus & Octave fand |Sound Level Meter RYG_FS0621 12 T m
Moite Le<) 8 hes & Lig 12 hs & Octave Band [Sound Level Meter RYG_FS0816 12 Dt 0.30 0.188" to 0.375 OK
Nokse Lo B hes & Leg 12 hes & Octave Band |Sound Level Meter RYG_FSCE15 12 A/2Dt 1.50 1.05< PA/Dt< 1.5 0K
tioise  [Leq B hs & Leq 12 tws & Octave Band [Sound Level Meter RYG_FS0618 12
Koise  |Leq# hus & Leq 12 hws & Octave Band [Sound Level Meter RYG_F50619 12 A 0.9 2.10t< A<3Dt OK
Noke Leq B has & Leq 12 hus & Octave Band |Sound Level Meter RYG_FS0617 12
Hobe |Leq 8 hus & Leg 12 his & Dctave Band [Sound Level beter AYE_F50620 12
Nowe Fatie Dote, TWA RYG_F50211 12
Woise _|taise Dose. TWA RYG_FS0212 18 Aup 20 1
RayongLob _pKat 25 € RYG_ENG152 14-Dec-23 12 Certify that pitot tube/porbe meets or exceeds all specifications,
Fayong Lab__|Temperature. 3 B -Dec 20, 12 i 2
BT FeEans T = crlen:@ and/or applicable design features and is hereby assigned a pitot tube
Fayong Laby RYG_ENO1SE 29-Now-24 1 certification fact of 0.84 . See 40 CFR Pt. 60, App. A,EPA Method 2.
Rayong Lab B 25 ]
Fayong Lab_|7otal Suspanded Solids [Fiactionic Balance: Zreb2s 12
Fayong Lab _|Tetal Suspended Solids ot At Oven #15ep 25 1®
Rayong Lab__ | Total Dissolved Solids 1B0°C. [Electionic Batance 2Febas 12
Rayong Lab_| Total Disolved Solids 180°C ot 2 Oven 215ep-25 i
OI & Grease Flectioni. Batance ZFeh 4 Ziteb2s 12
Rayong Lab |0l & Giease et 2 Oven 21Mar24 21 25 12
Rayons Lab |0l & Gicase Wates Bath RYG_ENODS) 21028 21 5ep 25 1
) Sohsit Phaigny pros N#ﬂ’fh. L."-n;
Calibratedby: ApprovedBy /___ ' ¢ @
{ Mr. Saksit Phaisanphisut ) [ Mr.Natthapel Jiengwareewong )
RYG Field Services Scientist (4) RYG Fleld Services Specialist (1)
FORM NO.:F 06-124  REVISION NO-: 0 ISSUE DATE. 25/12/23
1 alsglobal.com

ENTECIHH Calibration Certificate & ENTECIH Calibration Certificate
. - B

Certificate No: G 670124 Certificate No.: G 670124
Date of issue : 22-Feb-24

Standard References (Table 1)

Instrument description @ Flue Gas Analyzer hi /
Instrument model t  Testo 340 « REVIEW BY cnrrmremanscarrarne p Standard Certificate No. Vendor Due date
Control alno, @ - |
uneueﬂl o { o __ﬁ, Oxygen ( 02) 2.50 % Vol 2412/23 Unde 27-Aug27
Instrumentserial no. @ 62150585 ; APPROVED BY T00E Oxygen { 02 ) 10.04 % Vol 06-0153-21 Himt 18-Nov 26
1D no, or control na, t  RYG_FSOM65 { Oxygen ( 02 ) 21.02 % Val 0G-0041-22 Nimt 10-Feb-27
Manutacturer i Testo SE & Co. KGah | REXT CAL. DATE 22/ 25 Carbon monoxide ( CO ) 80,14 ppm €G-0040-22 Nimt 14-Feb-27
Probe description i e bt ittt Carbon monaxide ( CO ) 302 ppm 1915/23 Linde 16-Jun-25
Probe model A Carbon monaxide ( CO ) 1003 ppm 2584/23 Linde 10-5ep-25
i 5 Nitric Oxicke { NO ) 30.01 ppm €G-0014-23 Himt 19-Feb-25
Preba o = Niric Oxide ( NG ) 151,5 ppm 0161723 Linde 2233025
Customer name 1 ALS LABORATORY GROUP (THAILAND) CO,LTD. Nitric Oxide { NO ) 322.5 ppm 1974/23 Linde 17-3uk-25
Customer address © 104 Phatthanakan 40, Phatthanakan Road, Khwaeng Phatthanakan, Khet Suan Luang, Sulphur Dioxide ( 502 ) 50.36 ppm 2004/23 Linde 17-Jul-25
Banghok, 10250 Thaland Suighur Dioxide ( 502 ) 100.8 ppm 3507/22 Linde 09-Now-24
Total pages of cartificate : 2 Pages Suiphur Diowide ( 502 ) 600.8 ppm 2003/23 Linde 17-u-25
Receiving na. . L-240604
Receiing cube, 1 dxiehan Temperatwe 227 C Humidky (602 WRM  Presure ¢ 101LE mbar
Parameter of calibration :  Gas Calibraton{Oxygen 2.50,10,04,21,02 %wol, Carbon Monoxiie B0.14,302,1003 ppm) Calibration conditions
Pokiic Gride 30.01,151.5,322.5 ppm, Sulphur Dicsdde 50.36,100.8,500.8 pom) GasTemperatwre : 23 °C Flowrte : 600 mimin  Gaspresswe : 10141 mbar
Condition of UUC. T Used
Amblent condition Al of the Measurment ware caried out the stabikized labotary Calibration Results (Without adjustment) (Table 2)
Temperature 123 45 °C R — Standard Mean of s Uncertainty
Hurmidity $55 £ 15 %AH Values uuc )
1 02 (%vol) 250 244 0.06 015
Calibration place P17M21 S0l 47 Yaek 48, Te Laksi, Bangkok 10210 02 (%vol) 1004 9.92 -0.12 020
02 (%vol) .0 211 0.9 030
Calibration procedure no.:  This instrument was calibrated by comparison with Standard gas mixture according €O (ppm) 80.14 81 0.86 3.0
1o calioration Work Instruction 1o, WI-CL-28-C i - . > by
NO 3001 101 8.
The calration certiicate expanded uncerainty of measurement is stated as the standard uncertainty of measurent m{ﬂ; 1505 f; 05 s'g
Muitiphed by coverage factor k=2, wivch for a nonmal distridution cormesponds 19 8 coverage probability of approximately 95%. NO (ppm) 225 32 1.5 12
This certificate: is appled only (o item under test Environmental conaltion, 502 (ppm) 5036 52 164 6.0
This Calration Certeicate miry not be reponcticed other than in /il except with the permission of the issuing kaboratory. 502 (ppm) 1008 102 12 60
Gaitvation certifcates without Signature and sel not valid and The results resate only 1o the Rems festec/cabrated. |_S02 (ppen) 600.8 604 3.2 13
This calbration certificate documents are Iracebibtly to national standards, which readize measurement according o the. Remark : 1 col/mal = 1 %vol. 1 pmalmal = 1 pom.
International Systemn of Urets (5T),
Date of calibration 1 22-Feb24
End of Report
i SN 2N 7 2
Mr. Kwanchai Khamdoung Mrs. Nongluck Wongsettee
Calibration Technician Technical Manager
FM-CL-09-C Rew & Pogelol2 Issued Date 26/02/16 FM-CL-09-C Rev.8 Poge2 62 Issued Date 26/02/16
Industrial Co.ltd, Entech Industrial Solution Co.Ltd
1 Sol Ny AT Yark 48 gwonghong. Lakal Bangkok 10210 THALAND Tel O-2770-8888 Cabtsration®anischoo th 177121 Sol Ngamwongwan 47 Yaek 48, Toongsonghons. Laksi Bangkok 10210 THAILAND Tel 0-2770-BS88 Calbrationfontech oo th

Tax 1D ' 0105636035501  www.entech.co th Tax 1D 0105530035501  www.entechoa th




ALS ROTA METER CALIBRATION RESULT APRIL 2024 ALS, ROTA METER CALIBRATION RESULT APRIL 2024
Rotameter ID. Calibration Date Regression Result Coefficient (R} Rotameter ID. Calibration Date Regression Result Coefficlent (R?)
BKK_FS0585 23 Apr 24 Y =1.0322x + 2.25 0.9997 RYG_FS0654 01 Apr 24 Y = 1.0354x + 0.3381 0.9998
BKK_FS0587 23 Apr 24 Y =1.0111x + 16.357 0.9994 RYG_FS0855 01 Apr24 Y =0978x + 13.603 0.8991
BKK_FS0592 23 Apr 24 Y =1.001x + 14.551 1.0000 RYG_FS0856 01 Apr 24 Y =1.0035x + 6.878 0.9999
BKK_FS0594 23 Apr 24 Y = 1.0048x + 4.9762 1.0000 RYG_FS0657 01 Apr 24 Y = 1.0233x + 0.8908 0,9982
BKK_FS1004 01 Apr 24 Y =0.9826x + 1232 0.9998 RYG_FS0658 01 Apr 24 Y =0.9905x + 9.8867 0.9996
BKK_FS1005 01 Apr 24 Y =1.0183x + 0.0633 0.9998 RYG_FS0659 01 Apr 24 Y =0.9994x + 13.924 1.0000
BKK_FS1006 01 Apr 24 Y = 1.1534x - 3.3241 0.9989 SGK_FS0135 23 Apr 24 Y =1,0117x + 4.8833 1.0000
BKK_FS1007 23 Apr24 Y =1,1084x + 2.9017 0.9984 SGK_FS0136 23 Apr 24 ¥ = 1.0134x + 3.6467 1.0000
BKK_FS1008 06 May 24 Y =1.1347x + 2.1815 099396 SGK_FS0138 04 Apr 24 Y = 1.0449x - 03684 0.9988
BKK_FS1011 07 May 24 Y =1.3995x - 7.1671 0.9994 SGK_FS0139 04 Apr 24 Y = 1.0086x + 3.1267 0.9988
BKK_FS1012 07 May 24 Y =1.0488x - 26.533 0.9988 SGK_FS0140 04 Apr 24 ¥ =1.0029x + 7.5181 1.0000
BKK_FS1013 07 May 24 Y =1.0255x - 57.741 1.0000 SGK_Fs0141 23 Apr24 ¥ =1,1128x - 0.0618 0.9997
BKK_FS1017 04 Apr 24 Y =1.0213x + 0.1156 1.0000 SGK_FS0142 23 Apr24 Y = 1.0136x + 2.4267 099989
BKK_FS1018 04 Apr 24 Y =1.0007x +1.3933 0.8989 SGK_FS0143 23 Apr 24 Y = 1.0036x + 8.3162 1.0000
BKK_FS1019 04 Apr 24 Y =1.0038x - 1.3381 1.0000
BKK_FS1020 04 Apr 24 ¥ =1.003x + 5.7656 1.0000 ﬂw—
BKK_FS1021 04 Apr 24 ¥ =1.0086x - 25,605 0.8926 Review By : Wish— Ch . Approved By :
BKK_FS1022 04 Apr 24 Y =1.0837x - 103.66 0.9980 (Mr. Wichan Choanharat) (Mr.Sarayuth Jittranont)
BKK_FS1023 97 Mmy 24 Y =1.1813x - 2.675 1.0000 Enviro Field Services Manager Assistant General Manager
BKK_FS1024 07 May 24 Y = 1.0157x - 4.3362 1.0000
BKK_FS1025 07 May 24 Y = 1.0018x - 4.6236 0.9999
BKK_FS1026 19 Jan 24 Y = 0.9618x + 1.9626 0.9999
BKK_FS1027 18 Jan 24 Y = 1.0085x - 4.3786 1.0000
BKK_FS1028 19 Jan 24 Y = 1.0184x - 37.308 0.9997
BKK_FS1029 18 Jan 24 Y = 0.9809x + 2.7925 0.9877
BKK_FS1030 18 Jan 24 ¥ = 0.996x - 1.3286 1.0000
BKK_FS1031 19 Jan 24 Y = 1.0156x - 27.236 0.9997
BKK_FS1039 01 Apr24 Y =0,9909% + 11.357 0.9981
BKK_FS1040 01 Apr 24 Y =1.0121x - 18,203 0.9996
BKK_FS1041 01 Apr 24 ¥ =1.0176x + 1.4813 0.9936
BKK_FS1042 01 Apr 24 Y =049927x + 10.76 0.9995
BKK_FS1043 01 Apr 24 ¥ = 0.9965x + 13.696 1.0000
BKK_FS1044 01 Apr 24 Y =1.1159x - 0.9354 0.9978
PHK_FS0027 08 May 24 Y =1.1281x + 0.4849 0.9997
PHK_Fs0028 06 May 24 Y =1.0332x - 1.8233 0.9998
PHK_FS0029 08 May 24 Y =1.001x + 10.848 1.0000
RYG_FS0187 01 Apr 24 Y = 1.0045x + 10.275 1.0000
RYG_FS0198 01 Apr 24 Y =1.0061x + 0,715 0.9999
RYG_Fs0199 01 Apr 24 Y =0.976x + 3.1497 0.9998
Page fof 2 ALS Laboralory Group Page2of 2 ALS Laboratory Group
y .ﬁ{.'p_; ,{;‘If v /? Certificate Number
Accredited calibration lobotatory x M i €1-020-66
O.LTD ISO/IEC 170252017 f
HSC-TISITIS 12025 r |(?’=\' fj.u i

CALIBRATION 0367

Petchiasenn 7,7/1, R Waithapes, Banghokal, Air speed measurement kabororery
Banghok 10600/ Thadand) Colibiotion services deportment.
Tel +6508680812 Certificate Number

Mobite. +6863995453
Emal nac-CalbAAR IR CO
Websito: weew jraratee com €L020-66

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

MEASUREMENT ITEM Cup anemometer Colibration procedure:
MANUFACTURER Novalyax. The cup onemomeler was colibraled sgainst
MODEL/TYPE Sensor WS-02F Standord oir velocity tronsducer model* 8455412
Dats logger: 200-WS- 2508 and pitot tube with precision differentiol pressure
meter model: DPM2500 In an clas e testaeition of

SERIAL NUMBER ::mn- - Eiffektype wind tunnel.with 900 gm’, cross test

A o X section area. The WI-C1-DQ7 based on IEC 61400
1D NUMBER | RYG_FSDA11 12.1, Wind energy generotion, syslem ~ Port 12
CONDITION AS-RECEIVED : Used tem 1. Power performance  meosurements  of
CUSTOMER ALS laboratory group (Thalland) Co., Lid ciectricty producing wind turbines, Morch 2017

04 Phatthanskan 40, Phatthanskan Rd, Khwaeng Svan LUang, s used gi a callbration guidelie.
Khet Suan Luang. Bangkok 10250 Thalland.

Troceabity:

RECEIVED DATE 27 1an 2073 mﬂm.m:’”:mmmm

m‘;:‘: AT :',; :': :::; stondord, and to realization of the inteenational
system of units (51} throgh the NMT (National
Metrology Institute of Thailand) vie Ceetificate

ENVIRONMENTAL CONDITIONS: sumber. MW.0052-21 ond MW-0086-22

Ambient condition in the laboratory are as follow:

Temperature 230230 e Uncertointy of Keasarement:

Relative Humidity :85.0215.0 KRH The reported uncertainty of measurement is

Amospheric Pressure 1010£10 hPa based on the standard uncertainty mutiplied by o

coverage foctor k=2, Which for o narmal
distribuiion corespands 1o . coverage probabitty
PLACE OF CALIBRATION Fiffel-type wind tunnel of Jicanatee Associates Co., Ltd. of oppratimotely 95%. The standard uncertointy
s been determined in eccordance with the GUM
“Evelugtion of meosurement
3 dota - Guige to the expression of uncertoinly in

CAUBRATION CONDITIONS Wind tunnel cross-section area’ 500 o’ oanin s

Win direction frontal afes’ 100 em?

Diameter of mountiog pipe’ i v

Blockage ritio of test abject’ [AEER ]
Precenditioning + 24 hours at ambient conditions
iMeasurement Condition { The average values dufing messurement are (24.0) °C, (41.7) %AH and (1015.0) hPa.
TABULATION OF RESULTS: )
The table on next page give the measured values, "'_j / »

- L om g

Catlorated by: Approved iignatory. . " »
) M, Sorawit Thachalad [\I A( Mr. Parinya Booncharcen

) MiEs | Calbration Department Manager
Wias Jsajfom Jagsomphol ITRANATE ASSOCIATES €O, 1113 o 8

Fiatlly praisaction srea of the wind tunnel
s

* Dismeter of mounting pipe
“natin "t

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup anemometer, Unit Under Calibration (UUC] was exercise at 10 m/s for 5 minutes prior to ealibration belng performed, The standard air velocity 0.5 m/s
to 5 mys was ealculated by o standard air velocity transcucer and above 5 m/s to 30 m/s was cakulated by & ot 1ube with precision differential preswure
meter which was instalied 40 mm and 300 mm respectively away frem wind tunnel nazzle, UUC was installed at center of the test section. The calibration was
carried cut under both rising and falling air velucity In the range of 1 m/s 10 16 m/s a1 calibration interval of 1 m/s. The results of calibration and associated
measurement unceraiaties are reparted in the table below.

Vs Temp, wind twanel Temp. room [ Error U (k2]
(m/s) (=] [z] {m/s) mis) fmis)
0984 2410 2400 07 03 016
2028 2198 2400 18 -03 016
3004 2396 24.00 29 -02 019
4136 2420 24.00 38 -3 0.20
500 2380 24.00 48 02 021
558 424 2400 58 01 017
705 180 2400 69 02 019
819 4 2400 20 02 019
909 2388 24.00 89 02 020
1009 2388 24.00 98 02 019
1016 nwM 24.00 18 02 o
1213 2182 24.00 120 02 024
1319 2370 2400 130 02 022
1426 2366 2400 U0 03 08
1524 23.66 24,00 148 03 023
1630 .70 24.00 160 03 023

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

Remark:

“Velacty of standard
Welaclty ef Unit Under Cabibeation

PHOTO OF CALIBRATION SET-UP

.
iatgs Co., Lt The cup anemometer shown may difer from the
metry.

scale due to ”WFN e
oA o




CL-O1E-66

Accredited cobbration laboratory
JIRANATEE ASSOCIATES CO,,LTD. ISOAEC 17025:2017
NSC-TISHTIS 17025 Page 20l 2 Pages
Meanatee Associates Coltd CALSEATION 2367
€1/14:15, 67/35-36 i
Pewckaiem 7,2/1, Ad Wanhapn, Rangkokyel, Air speed measurement .
Banghok 10600 Thailarst) Colibrotion services department. MEASUREMENT RESULTS
Tol, +660868081 Certificate Number
Moble: 165863995453 The wind direction sensor was calibrated against standard rotary encoder by comparison method. During the measurement was carried out at 457
E-mai jac-caibration@jeanatee.com Intervats In clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunnel (usually 5 m/s) is kept constant
Wb wee: worw Jeanstoe som L1866 while the sensar is rotated around its vertical axis. The results and associated table below.
a
CERTIFICATE OF CALIBRATION Airspad P o [ :‘a
LY
N o2 b m/s Degree (%) Dagree (%) Degres °) 1 v
0.000 [] ] 05l
45.000 “ -4 h
MEASUREMENT ITEM + Wind Direction Sensor 90.001 L a W‘
MANUFACTURER : Novalyne ;
! i & 135,000 133 2 074
Dta logger: 200-WS 2518 180.000 160 ] x oM
SERIAL NUMBER +Sensor: - 225,000 7 =~ (3 0.6
Data logger: AS37S
270,000 m 3 0.68
Ounen sty 315,000 311 (x o
CONDITION AS-RECEVED  Used hem NS
cusTomER + ALS Iaboratory group (Thalland) Co, Lid,
m' ) e _— Remark:
Khet Sus Luang, Bangkok 10250 Thalland.
nlmwdm “ Dection of standard
RECEIVED DATE :27Jan 2023 i . -
MEASUREMENT DATE :10Feb 2023 m"uymémmm wmmm
ISSUE BATE £ 10Feb 2023 y wmd‘hmmhhmwmwr.'mw
L Metrology Institute of Thailand] vie Certificotc
ENVIRONMENTAL mamber: DA-0043-22
Amblent condition in the mm are s follow: . o
Temperature 1230430 C <oy dw“""""“"’"‘w o
Relative Humidity 15504150 HRH e estoioh "‘W“ iene o
Atmospheric Pressure +10104 10 hPa covernge foctor ke2, Which for o normel
dist corresponds to o coveroge probabllity
of approximately 95K, The stondard wicertainty
PLACE OF CALIBRATION  Eiffel-type wind tunnel of liranates Assadiates Co, Lid. has been determined in accordance with the GUM
“Eveluotion of measurement
dato - Guide 10 the expression of uncertamty In
CALBRATION CONBITION 00 om measurement’
128
. mm
o3 |
,
Preconditioning 26 hours at ambient conditions. e
Measurement Condition i The average values dudng measurement are (23.8]°C, (50.2) %RH and (1012.2) hFa. [
- A
TABULATION OF RESULTS: . “
‘lmubhmunpqlmmlmrumm é"‘}. \
¢ L ';,5 6& ¥
Cabruted by = W NN
1 Mr. Sorawit Thithalad W N
%
Ao
r ol T N HRANATE ASSOCIATES €O, LTD.
mnﬂhmw
M:mm
e
‘THIS CERTIFICATE OF CAIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS FERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY
Certificate Number
Accredined cakortion 100166
JIRANATEE ASSOCIATES CO,LTD, ISOAEC 17025:2017
NSC-TISHTIS 17025
" oo Page 20l 2 Pages
Prckasim 312 M W it speed measurement loboratary
Banghot 10600 Thadend) ion services.
Te: +L4C8580817 Cartificate Number .
i e i MEASUREMENT RESULTS
S CLoa166 The cup anemometer, Uit Under Cablaration (UUC) was exercise at 10 m/s for S minutes prior 16 callbration being perfoemed, The standard aic velocity 0.5 m/s
10 5 mys was calculated by a standard sir velocity transducer and above § m/s 1o 30 m/s way colculsted by @ pitot tube with pracision differential pressure
meter which was instalied 40 mem and 300 mm respectively away from wind tunnel naizle, UUC was instatied st center of the test section. The calibration was
CERTIFICATE OF CALIBRATION carried out under both rising and aling air velocity in the range of 3 m/s 10 16 m/s st cakbration Intarval of 1 m/s The resuls of cakibration and associsted
measurement uncertatnties are reported in the table below,
Page 10l 2 Pages. T
V' Tump, wind tunne| Temp. room = Error U fke2)
mfs ] ixs) {mis)
e P i . Cobrodien procsiure: 0989 2382 185 07 06
MANUFACTURER. pesiising The cup onemometer wos colbrated sgainst 1081 28 Lided 17 016
MGLELITYPE IS WE Stondard o velochy rensducer ma.r« B45592 3051 2400 s 29 020
by o and pitot ube with precision iol preasre tan 284 785 39 020
iR sl mrter model: DAM2500 in an tlase te3laeetion of 500 .88 288 49 024
ol i Edfel-type wing tunnel with 500'cm cross test 598 2384 2385 58 018
a logger: scction aree. The WHCL-DOT based on IEC 61400- 7.06 2182 FITH 69 019
1D HUMSER BkX_F5041 12.1, Wing enerpy gencration syiems - Fort 12- 817 2380 7388 80 022
FONDINON As-pECOIMD U o 1: Power meowrements _of 208 nn 185 90 o
CUSTOMER N-Sl-bwmvwnﬂmlﬂﬂt» aom eleciricky producing wind turbines, March 2017 1008 2386 288 59 020
wmmmmwzsmmm s veed, Ruideine 14 2360 2188 o 026
.,,mm ) 1214 2374 2385 1 028
w‘tm“’miﬂ!mwﬂyw‘m 1321 2368 2385 130 on
RECEVED PATE a8 D 2082 rasuremEnt 10 recognived the pational 1428 270 2385 143 027
MEAIRENENT DATE 5Jam 2008 standord and to realtation of the international 1536 2364 2335 150 016
ISR OATE 0%don 2023 system of units (St) through the NIMT [Nationo! 1630 2360 2385 161 038
Metrology Insticute of Thailend) vio Centificate
ENVIRONMENTAL CONDITIONS: [ [purnber: MW-0052-21 and MW-0066-22 Remark:
Ambient condion in the labaratory are  fotiow X v p i
Temperature 230430 ‘t Uncertainty of Measurement: .
Relative Humidity 5502150 SR Tive reported uncerlainly of measurement ks Volothy ol Hardund
Atmospheric Pressure 10102 10 ki bosed o4 the stundard uncertainty niultiphed by Velachy of Unk Under Cablwration
coverage factor k=3, Which for o por
asc.wwmvrwm to 0 coverage probobilty
PLACE OF CALIBRATION Eiffel type 0. Ltd The stendand uncertointy PHOTO OF CAUBRATION SET-UP
s been detesmined i sccordonce with the GUM
{ “Evaluotion of measurement
) 3 ot - Guide 10 the expression of incenointy in
o 0 W uement
‘Win direction frontal s’ 100 o
Dismetar of mounting pine’ - mm
Blockage Fitio of test object” ol M
Preconditioning 24 hours 3t dipbient conditions.
Measurement Condition {Thg Bverage values during measurement are (23.9) °C. 147.3) %RH and (1015.0) hPa.

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

S ”

[ A A
1 E ariys booncharoen Fr=ies
l :wmuon Drpariment Manager

Cakbeated by:
5 Mr. Sorawit Thachatad
0 Miss Jttragioen Ligtsomphol

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

Cabbration set-up ol the cup snemometer cabibration In the wind tunne! of iranater Associates Co. Lid. The cup anemometer shown may difler from the

ealibrated one Aemark: The proportion of the set- up 1 not true §




JIRANATEE ASSOCIATES

Sranatee hisaciates Co L3

Petchbasam 1,771, e Wathapes, Barghonya
Banghak 10600(Twiand]

Tel 100680617

Mobie. 116863595453

Emi, pac-cab OO ate. com
Web e ww featatee (2

Page 1o 2 Pages

MEASUREMENT ITER
MANUFACTURER
MODEL/TYPE

SERIAL HUMBER
10 NUMBER

CONDATION AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
15SUE DATE

ENVIRDNMENTAL CONDITIONS:

calibration
ISQAEC 170282017
NSC-TISHTIS 17025
CALIBRATION 0367

CO.LLTD.

Aie speed moasurement laborotary

Calibration services.

Certificate Number

CLOD166.

CERTIFICATE OF CALIBRATION

Data logger: W5-250L

*Sensor:+

Data logger: Ad4B1

: BKK_FS0141

+Used kem

ALS laboratory group {Thailaad] Co., Lid,

104 Phaithanakan 40, Phatthanakan Rd, Khwaeng Suan Luang.

Khet Suan Luang, Bangkok 10250 Thailand.

26 Dec 2022
£ 06 Jan 2023
09Jan 2023

Ambient candition in the labaratory are s fatiow.

Temperature
Relative Humidity
Amespheri Pressure

PLACE OF CALIBRATION

CAUBRATION CONDITION

Preconditioning
Measurement Condition

TABULATION OF RESULTS:

The table on next page give the measured values.

Calfbrated by:
1. Sorawit Thichatad
£ Was tropom Lertsomphe!

Remark:,
* adtle criny sectian area of the wind 1unnel

1230430 ‘c
15501150 %RH
1010210 hPa

Fiffel type wind tunnel of Jiranatee Assocjates Co., Lid

 Wind tunnel cross-section area* 900
Win direction frontal srea® 129
Diameter of mounting pipe" 2
Blacksge ratio of test object’ 0143

24 hours st ambient canditions.

o’

mm

3]

Calibration procedure;

The veind direction sensor was cohbrated agoinst
Stondord Rotaty Encoder_modél,  AX4O09TS:
DMO4-P3-S-Uin on close testsection of Eleh
type wind tunnet with 900 ern® Grass test diction
crea. The Wi-C1-008 based on EC &1400-12-1,
Wind eoergy generation Systens — Port 12-1.
Power performance measurémits of electrichty
producing wind turbines, porch 2017 was wsed s
acotiration guideline.

Traceobityr

This certificate provides o lroceobibty of The.
mecsurement 1o recogeized the national
stairdords, ane 10 rewizotion of the inteenational
system of units (51) through the NIMT {National
Metrology Institute of Thaltand) via Certificate
b DA-0043-22

Uncertainty of Meoswrement:

The reparted uncertainty of measurement is
bosed an the standord uncertointy multiphed by @
coverope foctor ka2, Which for o normal
distitbution corresponds 10 & coveroge probabiity
of npproximalely 95%. The standord uncertainty
has been detérmined in occordance witl the GUM
“Evaluation of measurement

dota - Gude 10 the exgression of uncertoiaty In
meosurement”

S The average volues dufing measurement are (23.5) C, [4.8) %RH and (1015.8) hPa.

¥ projeched tiess-section ares of the tested object inchide MOURINg pipe

e leail

M1 Parinya Booncharoen
Catibeotian Department Manager

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

Page 2 of 2 Pages

MERSUREMENT RESULTS

Certificate Number

The wind dieectian sensor was calibrated against standard rotary encoder by comparison methad. During calibration, the measurement was carried out at 45°
Intervals In clockwise and counterclockwise directions after offset adjustment has been made. The flow speed of wind tunael (upunlly § mfs] is kept constant

The results of calibeation and assadated

Airspecd D'w D Error

mfs Degree (°) Degree (') Degree (')
0000 3 [
45.000 @ -
90.000 L -3

. 135.000 134 1
180,001 181 B L
225000 28 g
270.001 m |
315.000 318 i3 b

Remark:

Direction of standaid

Darectian of Ui Under Calibeation

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

481-451/1 Sirintharn Road, Bongbumiu, Bangpiud, Bongkok, 10700 Thadland

Tel 862433 B33

Emall : collbrationgsithiphorn.com

SITHIPORN,

R
S

NS TEATIS 17033
C

Equipment :
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer ;

Location @

Ambient Temperature :

Pressure :
Relative Humidity :

Received Date :
Calibration Date :
Date of Issue :

Cert. No, 1 ACC24008
Pages :  lof3

Calibration Certificate

SOUND CALIBRATOR
RION

NC-75

35002736

RYG_F50496

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) %

19 JANUARY 2024
26 JANUARY 2024
29 JANUARY 2024

Calibrated by :

Approved by :

This certificate is issued in

D v
iy

5 /s 5

Nathakom Pisutpaisan

7R N

( Thanakul Petchurai )

d: with the

of ISOAEC 17025 standard, may not be reproduced

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn Road, Bangburm—u, Bangplud, Bangkok, 10700 Thalland

Tol +66 2432 8331

Email : calibration@sithiphormn.com

SITHIPORN
associates

Calibration Procedure :

CP-AC-03

Calibration Method :
This equipment was calibrated by follow on IEC-60942-2003 Standard.

Cert. No. : ACC24008
Job No. : VC6TAC0058
Pages i 20f3

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 Madel
Waveform Generator 335118
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAl
Audio Analyzer AVR-3360A

Serial No, Cert. No, Due Date
MY52302742 EF-0010-23 07-FEB-24
MYS53220104  EEL.BP 30/0266 13-FEB-24
MY53220076  EEL.BP 30/0267 13-FEB-24
MY60024273  EEL.BP 31/0266 14-FEB-24

62100114 EF-0011-23 08-FEB-24

2977900 AA-1001-23 14-FEB-24

34560495 AA-3002-23 14-FEB-24

V744B6069 EF-0012-23 10-FEB-24

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

3, This certificatc is traceable to the i

| system of unit

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

at:

o LAt .




SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN
4451/ Sirinthorn Road, Bongbumeu, Bangplud, Bangkok, 10700 Thaliand associates
Tol +06 2423 8331 Email : calibration@sithiphorncom NSCTISTIS lx
Cert. No. : ACC24008
Job No. : VC67TACD058
Pages : 3of3
Result of calibration ;.

1. Sound pressure level

Specified sound Measured Deviated Acceptance

pressure level value value Uneertainty limit

(dB) (dB) (dB) (dB) (dB)

94 93.98 -0.02 0.14 0.40

2, Frequency

Specified Measured | Deviated Acceplance

Frequency value value Uncertainty limit

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

1000 1000.0 0.0 0.1 1.0

3. Total distortion

Measured value (% ) Uncertainty ( % ) Acceptance limit ( % )
0.83 0.10 3.0

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

or any value Iy

ing a lavel of confidence of i 95%

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN)
45i-45)1 Skinthom Road, Bongbumin, Bangplud, Bangkok, 10700 Thaitgnd
Tol 466 2433 8331 Email: colibraticng@sithiphorn com

Cert. No. : ACL24090
Pages : lor8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00233183 / 144835 /23230

ID No.: RYG_FS0024

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 : wiah ST -
Ambient Temperature : (230 +3) °C Tl P
Pressure : (1013 £3) kPa ;
Relative Humidity : (500 220 ) % L PPROVED &Y 4:@'
{

Recelved Date : 19 JANUARY 2024 240 129
Calibration Date : 25-26 JANUARY 2024
Date of Issue : 29 JANUARY 2024

Calibrated by : Nathakomn Pisutpaisan

Approved by : 7-. m ‘

( Thanakul Petchurai )

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 written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN,
451451/t Sirinthorn Road, Bangbumiu, Bangpilud, Bangkok, 16700 Thalland associates

Tal, 406 2433 8331 Emoil : colibration@sithiphomcom NSCTISTIS 17028
CAUBRATION 0334

Cert. No. : ACL24090
Job No. : VC6TAC0058

Pages : 20f8
Calibration Procedure : CP-AC-01

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference
Stndard 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 Serial No, Cert. No. Due Date
‘Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 25/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 3140266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate s shown on date and place of calibration for this calibrated jtem only,
3, This certificale is traceable to the i ional system of unit maintained at :

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

o L.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN
45+4511 Sirinthorn Read, Bangbumu, Bangplud, Bangkok, 10700 Thoiland assoclates
Tol +08 2433 8331 Email: calibration@sithiphom com umwnrm:q’:
Cert. No. : ACL24090
Job No. : VC6TACOD58
Pages  : 3of8
u Inty permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 02 NA
2, Self-generated noise 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz . 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 025
12. High level stability 0.1 0.1




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451/t Sirintharn Rood, Bangbumiu, Bangplud, Bangkok, 10700 Thailand

SITHIPORN)

associates

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangburmru, Bangplud, Bangkok, 10700 Thalland

SITHIPORN)

assocliates

Tol, +56 2433 8331 Emal: colibration@sithiphorn.com :S;Pu:r‘:::: Tol. +86 2433 833 Email : colibratien@sithiphorneem m“’:"‘“u;:’:
Cert. No. : ACL24090
Cert. No. : ACL24090 Job No. 1 VCGTACO058
Job No. : VCETACO0S8 Pages : Sof8
Pages dof8 4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz,
Result of calibration :
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Acceptance
Flat C-weight A-weight Sl
Reference Measured Acceptance Lamits
Acoustic Signal Value Deviation Limit 53 00 00 0.0 220
(dB) (dB) (dB) (dB) 125 0.0 0.0 0.0 1.5
939 (93.98) 939 0.0 03 230 ol L0 L) 2l
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 £1.0
2. Self-generated noise 2000 00 00 00 20
1 Nomal et 2000 00 00 00 30
Measured Value 8000 0.0 0.1 0.1 5.0
(dB)
183
5. Frequency and time weightings at | kHz
2.2 The microphone of the sound level meter was replaced by clectrical signal input device, 5.1 Frequency weightings at 1 kHz
Frequency Measured value Anticipated Measured Deviated Acceplance
Weighting (dB) Frequency Value Value Value Limits
peEm 3 Weighting (dB) (dB) (dB) (dB)
C - weight 200 A= wcjgh: 94.0 94.0 0.0 +0.2
= 7586 C - weight 94.0 94.0 0.0 +0.2
- Flat 4.0 94.0 0.0 £02
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at | kHz
Meter free-field acoustic response at o level of 84 dB
Anticipated Measured Deviated Acceplance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
H Acceptal Weighting dB dB B
(z) Flat C-weight A-weight i s o) i Lt )
Limits Fast 94.0 94.0 0.0 +0.1
125 02 02 02 £15 Slow 94.0 94.0 0.0 £0.1
1000 0l al 0.1 £1,0 L L $40 Ll 2l
8000 0.3 0.3 0.3 +5.0
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (d8) (dB)
A - weight 94.0 94.0 0.0 0.3
7 ATt Al -
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN)
J A a8 /
associates associates

a51-451/1 Sirinthorn Road, Bangbumu, Bangplud, Bangkok 10700 Thailand

Tol +66 2433 8331

Email : calibration@sithiphorncom

NSCTISITIS 17025
CALIBRATION D354

Cert, No, ;: ACL24090
Job No.  : VC6TAC0058
Pages : Gof§

7. Level lincarity on the reference level range
Anticipated | Measurcd Deviated Acceptance
Value Value Value Limits
(dB ) (dB) (dB ) (dB)
137.0 137.0 0.0 1 L1
136.0 136.0 0.0 + 1.
135.0 135.0 0.0 1.1
1340 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 +1.1
114,0 114,0 0.0 =11
109.0 109.0 0.0 £ 1.1
104.0 104.0 0.0 =11
99.0 99.0 0.0 *1.]
94.0 %4.0 0.0 =11
§9.0 8%.0 0.0 1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 + 11
74.0 74.1 0.1 +1.1
69.0 69.0 0.0 +1.1
64.0 64.0 0.0 1.1
59.0 59.1 [4) 1.1
54.0 54.0 0.0 =11
49.0 49.0 00 + 1.1
44.0 44.0 0.0 +1.1
32.0 39.0 0.0 +1.1
34.0 34.1 0.1 +].1
30.0 30.1 0.1 1.1
290 29.2 02 x1.1
28.0 283 0.3 1.1
27.0 273 0.3 % 1.1
26.0 264 0.4 % 1.1
25.0 254 0.4 1.1

= Lol -

4514511 Sirinthern Road, Bangbumeu, Bangplud, Bangkok, 10700 Thoiland

Tol +66 2433 8331

Email : calibration@sithiphom.com

NSCTISETIS 17025
CALIBRATION 0394

Cert. No. : ACL24090

Job No. : VC6TACO0S8
Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Devinted 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 | Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 15;-50
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 80O 127.6 127.6 0.0
0.25 1 95.0 98.9 -0.1 1.5 ;-5.0
SEL 2 8 108.0 108.0 0.0 1.0:-2.5
200 800 128.0 128.0 0.0 x1.0
10. Peak C sound level
Number of cycle Anlicipated Measured Deviaed Acceplance
in Value | Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.7 -0.7 +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 +2.0
Positive half cycle 135.4 1352 -0.2 +2.0
Negative half eycle 135.4 135.2 -0.2 2.0

= Lol




SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Road, Bangbumi, Bongphud, Bangkek, 10700 Thakland

SITHIPORN)

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451]1 Sirinthom Rood, Bongbumey, Bangpiud, Bangkok, 10708 Thoiland

SITHIPORN

associates

Ml
Tel +66 24338331 Email: calibration@sithiphorneom "“"m“‘:’;. Tel 466 2433 B33 Email - colibration@sithiphom.com .
Cert. No. : ACL240%0
JobNo. : VCETACD058 Gert:Novs ACT2A0
Pages : Bof8 . . y Pages : 1of8
Calibration Certificate
11. Overload indication
Equipment : SOUND LEVEL METER
M:uumd value (dB ) Deviated Acceptance Manufacturer : RION
Positive Negative Value Laoits Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
stehilfeyde | cactislboyle | {d) (dB) Serial No.: 00233184/ 144837 /23232
294 L L 215 ID No.: RYG_F50025
12. High level stability
Condition As Found : GOOD
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.
Weighting (dB) (dB) (dB) ) 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
A - weight 1310 137.0 00 03 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature : (230 %3) °C i
The reported uncertainty is based on » standard uncertainty multiplied by coverage factor k =2 Fressure : L0130 ) ki b
Relative Humidity : (500 £20) % =
or any value following calculation,providing & lavel of confidence of approximately 95 % ‘ '
Received Date : 19 JANUARY 2024 24 ’[J 1"15
End of Calibration Certificate Calibration Date ; 25-26 JANUARY 2024
Date of Issue : 29 JANUARY 2024
Calibrated by : Nathakom Pisutpaisan
Approved by :

77 A

(  Thanakul Petchurai )

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

7 B/l

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4614511 Sirinthorn Road, Bangbumru, Bangplud, Bangkok 10700 Thalland
Tol +66 2433 8331 Emoil : calibrationg@@sithiphorn.com

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451451 Sirinthorn Road,
Tol +66 2433 8331

SITHIPORN)

assoclates

SITHIPORN,

X Bangkok, 10700 Thailond associates
MCTRETE 19813 email: calibration@sithiphorncom

CAUBRATION 0394

WSCTISITIS 17025
CAUBRATION 1334

Cert. No. : ACL24091 Cert. No. : ACL24091
Job No. : YC67ACO058 Job No. : VC6TACO058

Pages : 2o0f8 Pages : 3of8

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of
Standard Instruments, (dB) st deat ()
For tests results of cach items were made by observation of each Instruments display and also with SLM's display, 1, Absolute sensitivity 02 N/A
2. Sclf-generated noise 02 N/A
Condition of this result of calibration : 3. Acoustical signal tests of freq ighting
1. Reference Standard Instruments : 125 Hz 03 0.6
Instrument Madel Serial No. Cert, No, Due Date 1000 Hz 03 0.6
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24 8000 Hz 03 0.7
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24 4. Electrical signal tests of frequency weightings
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24 For 10 Hz 10 4 kHz 03 0.6
Digital Multimeter 33461 A MYS§3220076  EEL.BP 29/0266 13-FEB-24 For >4 Kz 1o 10 KHz 03 07
Digital Multimeter 344614 MY60024273  EEL.BP 31/0266  14-FEB-24 For> 10 KHz 0 20 KHZ - 0
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and fime weightings at 1 kHz 02 02
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 6. Long - torm subility 01 01
Measuring Amplificr NA-42KAL 34560495 AA-3002-23 14-FEB-24 —
7. Level linearity on the reference level range 0.2 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only. 8. Lavel linearlty including the level rangs control L 03
3. This certificate is traceable o the 1 sysiem of unit maintained at : . Toas beict reepanss 03 02
3.1 National Institute of Metrology (Thailand). SO Pew © wosnd vl 22 o
3.2 Thailand Institute of Scientific and Technological Research (TISTR). 1 Overion” ingloation 2 22
12. High level stability 0.1 0.1




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/i Sirinthorm Road, Bangbumin, Bangplud, Bangkok, 10700 Thalland
Tol 46624338331 Emall: calibration@sithiphorn.com

SITHIPORN)
associates

NSC-TISI-TIS 17025
CAUBRATION 0394

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4B}-45/1 Sirinthorn Rood, Bangbumry, Bangplud, Bangkok, 10700 Thailand

Tol. +66 2433 8331

Email: collbration@sithiphom.com

SITHIPORN)
assoclates
HSCTISLTIS 17025
CAUBRATION 0394

Cert. No. : ACL24091

Cert. No. :  ACL24091 JobNo, : VC6TACO0S8
Job No. : VC6TACO058 Pages : Sof8
Pages & 4of8 4. Electrical signal tests of frequency welghtings
’ Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) . g Aceeplance
Flat C-weight A-weight s
Reference Measured Acceptance Limits
Acoustic Signal Value Deviation Limit 63 0.1 0.0 0.0 2.0
(dB) (dB) (dB) (dB) 125 0.0 0.0 0.0 1.5
93.9 (93.98) 2.9 0.0 0.3 230 00 o0 01 il
500 0.0 0.0 0.0 £1.5
v I T T &7
21 Normal st 4000 0.0 0.0 0.0 £3.0
Measured Value 8000 0.0 0.1 0.1 +5.0
(dB )
N 14.6
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at | kHz
Frequency Measured value Anticipated | Measured Deviated | Acceptance
Weighting (dB) Frequency Value Value Value Limits
A~ weigit 108 Weighting (dB) (dB) (d8) (dB)
€ - weight 17.3 A - weight 94.0 94.0 0.0 +0.2
Flat 23.0 € - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-ficld acoustic response at a level of 84 dB
Anticipated | Measured Deviated Acceptance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) Hiat Coweight Acweight Accfp:fancc Weighting (dB) (dB) (dB) (dB)
Limits Fast 94.0 924.0 0.0 0.1
125 0.3 0.3 0.3 1.5 Slow 04.0 94.0 0.0 £0.1
1000 0.0 0.0 0.0 1,0 Leq 94.0 94.0 0.0 + 0.1
8000 0.3 -0.3 -0.3 +5.0
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
Akt F
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
4514511 Sirinthorn Road, Bangbumiu, Bangplud, Bangkok, 10700 Thalland associates 451451 Sirinthorn Road, Bangbumey, Bangplud, Bangkok, 10700 Thalland associates -~
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured Devieted | Acceptance Anlicipated Measurcd Deviated Acceptance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB ) (dB) (dB)
137.0 1370 0o 11 Auta 94.0 94.1 0.1 1.1
136.0 136.0 0.0 £ 1.1
1350 135.0 0.0 £1.1 9. Tone burst response
1340 134.0 0.0 * 1.1
1330 7] o T Time Tone burst Anticipated Measured Deviated Acceptance
131.0 130.9 0.1 % 1.1
1250 123 o0 o 0.25 i 108.0 107.9 0.1 15:-5.0
1240 T 0 il Fast 2 [} 117.0 117.0 00 1025
119.0 119.0 0.0 1.1 200 800 134.0 134.0 0.0 +1.0
1140 114.0 0.0 +1.1 Siow 2 & 108.0 108.0 0.0 1.5:-5.0
109.0 109.0 0.0 %1.] 200 800 127.6 127.6 0.0 =10
1040 104.0 0.0 =11 0.25 1 99.0 98.9 -0.1 15:-50
9.0 990 00 211 SEL 2 8 108.0 108.0 0.0 10:-25
il 40 0o 1l 200 800 128.0 128.0 0.0 =10
89.0 8%.0 0.0 *1.1
84.0 84.0 0.0 1.1
79.0 79.0 0.0 21,1 10. Peak C sound level
74.0 740 0.0 1.1
69.0 69,0 00 21,1 Number of eycle Anticipated | Measured Deviated | Acceptance
40 64.0 00 T in Value Value, Lepeak Value Limits
90 w0 w0 FET test signal (dB) (dB) (dB) (aB)
54.0 4.0 0.0 1.1 Continuous 133.0 133.0 0.0 £3.0
49.0 49.0 0.0 £ 120 One 136.4 135.6 -0.8 +3.0
44.0 44.0 0.0 +1,1
39.0 39.0 0.0 £1.1 Number of cycle Anticipated Measured Deviated Acceptance
34.0 34.0 0.0 *1.1 in Value Value Value Limits
30.0 30.0 0.0 A n test signal (dB) (dB) (dB) (dB)
i:'; i: ? g? - 1: Continuaus 1330 1330 00 2.0
— T o0 i Positive half cycle 1354 135.1 -0.3 +2.0
260 %1 Y =1 Negative half cycle 1354 135.1 -0.3 +2.0
25.0 25.1 0.1 1.1
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11. Overload indication
Measured value (dB ) Deviated Acceplance
Positive Negative Limits
one-hall cycle | one-half cycle (dB)
89.6 89.6 +1.5
12, High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency ot initial at final Valve Limits
Weighting (dB) (dB) (dB)
A - weight 137.0 0.0 +0.3

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

orany value following calculation,providing a lavel of confidence of approximately 95 %

End of C:

Certificate

7 LA

SITHIPORN ASSOCIATES CO., LTD.

ITHIPORN, %

CALIBRATION LABORATORY 3| .
associates %@{
451-261]1 Sirinthorn Rood, Bangbumiu, Bongplud, Bangkok, 10760 Thaiand 'm TR T
Tel +86 2423833 Emoll: calibrationgsithiphom.com CAUBRATION s34
Cert. No. : ACL24092
Pages : 1of8
& . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00734220/ 145286 /34371
ID No.: RYG_FS0026
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 ; = . .
Ambient Temperature:  ( 23.0 3 ) o Haalome P |
Pressure : (1013 £3) kPa
Relative Humidity : (500 %20 ) % ﬂ ‘
Received Date : 19 SANUARY 2024 24115 |

Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

25-26 JANUARY 2024
2% JANUARY 2024

Nathakorn Pisutpaisan

77 B

(

Thanakul Petchurai )

This centificale is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full. exeept with the prior written approval of the head of Calibration Laboratory,

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

4514611 Sirinthorn Rood. Bangbumru, Bongplud, Bongkok, 10700 Thailand
Emoil : cofibration@sithiphorncom

Tol +60 2433 8331

SITHIPORN)

associates

NSCTESTIS 17025
CAUBRATION 0394

Calibration Procedure :

Calibration Methed :

CP-AC-01

Cert. No. : ACL24092

Job No. :
: 208

Pages

This equipment was calibrated by follow on TEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tesis to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments,

VC6TAC0058

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
Waveform Generator
Waveform Generator
Digital Multimeter
Digital Multimeter
Digital Multimeter
Programmable Altenuator
Condenser Microphone
Measuring Amplifier

Model

332104
33511B
33461A
33461A
J4461A

MAT-1070

4180

NA-42KAl

Serial No,
MY48017076
MY52302742
MY53220104
MY53220076
MY 60024273

62100114

2977900

34560495

Cert, No.
EF-0009-23
EF-0010-23

EEL.BP 30/0266

EEL.BP 29/0266

EEL.BP 31/0266
EF-0011-23
AA-1001-23
AA-3002-23

Due Date
07-FEB-24
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24

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

3. This certificaic is traceable to the i

l system of unit

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

at.
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Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter uncertainty of
{dB)
measurement (dB)
1. Absolute sensitivity 0.2 NIA
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6, Long - term stability 0.1 0.1
7. Level linearity on the reference level range 02 03
8. Level linearity including the level range control 02 03
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 02 0.25
12. High level stability 0.1 0.1
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Pages 408
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)

16.3

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

Frequency Measured value
Weighting (dB)
A - weight 134
C - weight 19.5
Flat 254

3, Acaustical sigoal tests of frequency welghtings
Meter free-ficld acoustic response at a level of 84 dB

Frequency Deviation from various frequency weighting response curve (dB)
Acceptance
H 5 o
1Bs) Flat C-weight A-weight ek
125 0.3 0.3 0.3 +1.5
1000 0.1 0.1 0.1 +1.0
8000 2.3 23 2.3 +5.0

Py

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451451/ Sirinthorn Road, Bangbumru, Bangplud, Bangkok, 10700 Thalland
Tol+8624338331  Emoil: calibration@sithiphorncom

SITHIPORN,
associates

NSCTISI-TIS 17025
CAUBRATION 0394

Cert. No. : ACL24092
Job No. : VC6TACO058

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(H) Flat C-weight | A-weight m.%.me
Limits
63 0.0 0.0 0.0 +2.0
125 0.0 0.1 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

Anticipated Measured Deviated Acceplance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB )} (dB}
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Anticipated | Measured

Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) {dB) (dB) (dB)
Fast 94,0 94,0 0.0 +0.1
Slow 94.0 94.0 0.0 +0.1
Leq 94.0 94.0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display

Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

/"«,&M«

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN ;
4614511 Slinthorn Rood, Bangbumn, Bangpiud, Bangkok, 10700 Thalland associates
Tel +66 24338331 Email: calibration@sithiphorm.com [l

Cert. No, : ACL24092
Job No. : VCE7AC0058
Pages : 60fB

7. Level linearity un 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 1360 0.0 +1.1
135.0 1350 0.0 1.1
134.0 134.0 0.0 +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 & 11
114.0 14,0 0.0 +1.1
109.0 109.0 0.0 1.1
104.0 104.0 00 11
99.0 99.0 0.0 + 1.1
94.0 94.0 0.0 £1.1
89.0 89.0 0.0 can}
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 +1.1
9.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 1,
44.0 44.0 0.0 1.1
390 39.0 0.0 1.1
340 34.0 0.0 £ 1.1
300 299 0.1 + 1.1
29.0 29.0 0.0 £ 1.1
280 28.0 0.0 1.1
210 211 0.1 +1.1
26.0 26.1 0.1 11
250 25.1 0.1 1.1

7—,Wn~
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8. Level linearity including the level range control

Cert. No. : ACL24092
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Anticipated Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 +1.]
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 I 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.1 0.1
Slow 2 8 108.0 108.0 0.0
200 800 127.6 1276 0.0
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 eycle Anticipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 1364 135.6 -0.8 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 2.0
Positive half cycle 1354 135.2 -0.2 +2.0
Negative half cycle 1354 135.2 -0.2 +2.0
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | one-half cyele (dB) (dB)
£9.6 89.7 0.1 =15
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 uncerwinty is based on a standard uncertainty multiplied by coverage factor k = 2

or any value following cal i iding a lavel of confid of approxi 1y 95 %

End of Calibration Certi
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TEST REPORT.

CUSTOMER NAME + ALS Laboratory Group (Thalland) Co., Ltd. [u3wh wusmon upuesmod nu (Uszuilng) §2a]
EQRIPMENT NAME : THC Analyzer
MANUFACTURER : HORIBA MODEL : APHA-370 [SERIAL NO : U430GTHB
STANDARD GAS CONCENTRATION (PPM) (CHA) : 5061 PPM |CYLINDER NO 1 CC734373
CYLINDER PRESSURE (pslg) : 1,600 PSI |CERTIFIED DATE : 12/05/2020
[CERTIFIED BY : ARGAS EXPIRED DATE 1 12/05/2028
JEST RESULTS
TEST RESULTS
POINT NO
IDEAL  |ACTUAL CH4| ERROR CH4 ACTUAL THC|ERROR THC| %ERROR THC|
ZERO 0.00 0.00 0.00 - 000 0.00 -
t 10.00 10.21 021 210 10.18 0.18 1.80
2 20.00 20.30 0.30 1.50 2023 0.23 1.15
3 30.00 30.10 0.10 033 30.19 0.19 063
4 40.00 40.00 000 0.00 4000 000 0.00
AVERAGE (%) 0.98 0.90
M
']
w | |REviEwsY Tkl
APPROVED BY J...#ﬁm Aty
% s
NexTcAL DTE B10F1E3
o RTINS R N
10 B -
0 - - - - PP
(1] 1000 2000 3000 @000 5000
Q_ (¢ s e N
CALIBRATED 8Y ... TR 200, Do JJATF el 1018
CHECKED BY .00 R4 2 0T, e lowlbs........

IRANATYE ASSOCIATES CO.
| el

fosnndayameduaabadiuia  Wowifidundnrwlinam , To 02-8

el 63/14-15,67/35-36 o

1516, E-Mall ;

121 wnide ) s 10600 T 02-B6B012-13 Trras 028461889

FO-EN-206 RO1/22-10-14

NJ{C CHECK LIST
CUSTOMER NAME  : ALS Laboratory Group (Thailand) Co,, Ltd. [u3sv tounmen weuaswad nfu (Usewelvu) §yin]
EQUIPMENT NAME THC Analyzer
MANUFACTURER HORIBA [MooEL : APta3T0 JsemiAL NO. : Ua306THE
TEST VALUES
NO, | THC Analyzer ( APHA - 370 ) UNIT BEFORE AFTER
1 [Signal [ CHA ) v 64.20 35.60
2 |Signal (THC ) my 68.10} 44.70)
w7l Terp °C , Standard Value : Ambient temp+5°Ctal 5°C) 47.40 a7.90]
tector
Pressure kPa , Standard Value : (Ambient/1012x100-20)+4kP 69.70 69.80]
4 JAmbient kPa current atmospheric pressure 100.70} 100.80f
C \ Standard Value : 390 °C to 430 °C 419.70] 419.60|
5 |Purtifie
kPa . Normal value : 8 kPa to 25 kPa 9,80] 970
6 |NnHC °C , Standard Value : 230 °C to 260 °C 241.20} 245.20)
T |24y V ., Standard Value : 24V £ 05V 23.90] 23.90]
8 DTSy vV, Stanclord Value : 5V 2 05V 5.00| 5.00
9  |Bypass (Optional} L/min, Normal vatue © 0.9 Limin + 0.3 L/min
10 |Over Flow (Opticnal) L/min, Standard Value : 0.8 L/min ot More
11 |CHA Samping Reading PPM 5.32] 2.13]
12 |NMHC Samping Reading Frin 011 0.45
13 |THC Samping Reading PPIA 543 2.60)
14 _|Zera Gas CHA/THC PP 0.17/0.17] 0007000
15 |Span Gas PP1A 54.63/55.20|  60.00/40,00)
G [GasH2...t... 20 PSI 20 20|
Remark ; Reference EX-EN-17-56 , Amblent HC Monitor APHA-370 Cperetion Manual Page #81
Femark : { Ambeint temperature = 5°C 1o 40°C 1
4
LINTRAIIINY
Service Maintenance
wanBuandulung
wiivy Filter 52 mm. , W Calibration Zeto/Span , Multipoint
nmsdniiums
Auvios wdasmsrnddunrsavinlfiranod
CALIBRATED BY -...... o SO/ PIEb
CHECKED BY ... P14 -
RANATL ANOCIATES 00, L0,
Foanaioymmakrumadahudn  Wanifihodnmwdanaun . Tns 02-868-0812 i 1516 , E-Mall : Engreergijianatee.com
iowi 63/14-15,67/35-36 wouprysinun 7,7/1 puumeamen uasinimes vwaunanantug) nsw 10600 Tns 02-868-0812-13 Tnanm 02-868-1889
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Calibration Certificate

Equipment : SOUND CALIBRATOR
Manufacturer : RION e -}7-"—-——-
Model : NC-74 oy D ekemy
Serial No.: 34178123 t _#w
AFPROVED BY ;
ID No.: RYG_FS0215 FORTGCNED R, - ..
SrohL okt 20174 ,
et
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : -
Ambient Temperature : (230 £3) o
Pressure : (1003 £3) kPa
Relative Humidity : (500 £20) %

Received Date :
Calibration Date :
Date of Issue :

07 SEPTEMBER 2023
20 SEPTEMBER 2023
20 SEPTEMBER 2023

Calibrated by : Nathakom Pisutpaisan

/W_

{ 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 writicn approval of the head of Calibration Laboratory,

QF-TS12-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
serpeiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPQRN) SITHIPORN ASSOCIATES CO.,LTD.
ansoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. + ACC2302%
Job No. : VC66AC0100
Pages @ 20f3

Calibration Procedure : 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 Serial No, Cert, No. Due Date
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY53220104  EEL,BP 30/0266 13-FEB-24
Digital Multimeter 334614 MYS53220076  EEL.BP 30/0267 13-FEB-24
Digital Multimeter 334614 MY60024273  EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002:23 14-FER-24
Audio Analyzer AVR-3360A  V74dB606Y EF-001223 10-FEB-24

2. This result of calibration was found aecurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 1o the international system of unit maintained at ;

3.1 National Institute of Metrology (Thailand),

1.2 Thailand Institute of Scientific and Technological Research (TISTR),

240420604 m

Cert. No, : ACC23029
Job No. : VC66AC0100

Pages @ 3o0f3
1. Sound pressure level
Specified sound ‘Measured Deviated Acteptance
pressure level value value Uneertainty limnit
(dB) (dB) (dB) (dB) (dB)
T % [ ou 010 | 0a4 0|

2. Frequency
Specified Measured Deviated Acceplance
Frequency value value Uncertainty Timit
(Hz) (Hz) (%) (%) (%)
1000 [ 1o0s 0.1 0.1 10

3. Total distortion

Measured value { %) Uncertainty.{ %) Acceptanee limit ( % )
170 0.10 3.0

1 i GOV ae (el -3
The reporied uncenainty is based on a standard uncenainty multiplicd by coverage factor b =2

G o tenataly 95 %
or any value following caleulation,prov iding a lavel of confidence of approximately 95

__ Endof Calibration Certificate — ———
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00597167/ 179118 / 87525
ID No.: RYG_FS0437
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 ; 5

Ambient Temperature : {23043) C

Pressure : (1013 £3) KkPa | AFF
Relative Humidity : {500 £20 ) % 1
Received Date : 11 OCTOBER 2023

Calibration Date : 19-20 OCTOBER 2023

Date of Issue : 24 OCTOBER 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7‘ /EQ!—/'
)

( Thanakul Petchurai

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

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

QF-TSI2-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No. : VC6TACO011
Pages : 20f8

Calibration Procedure : CP-AC-01

Calibration Method :
‘This equipment was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

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

For tests results of 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 Maodel Serial No, Cert, No, Dug Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24

Meusuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FEB-24

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 1o the i ional system of unit maintained at :

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

QF-TS12-04-04-020664 M
o b




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No. : VC6TAC0011

Pages : Jof§
Summary of Measurement Result ;
u ty permitted
Parameter Pass | Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2, Sclf-generated noise v - 0.2 N/A
3. Acoustical signal tests of fiy ightings
125 Hz v - 03 0.6
1000 Hz v 03 0.6
8000 Hz v 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz t0 4 kHz v - 0.3 0.6
For >4 kHz 10 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - - 10
5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 03
8. Level linearity including the Jevel range control v - 0.2 0.3
9. Tone burst response v - 0.2 03
10. Peak C sound level v - 02 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v - 0.1 0.1
Note : Pass/Fail cvaluation for cach parameter,
will be considered together from the accey limit 2nd the Maxif permitied inty of

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23320
JobNo, : VCE7TACO011

Pages 40f8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 +0.3

2. Self-generated 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 112
C - weight 175
Flat 231

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

Frequency Deviation from various frequency weighting response curve (dB)
the) Flat C-weight A-weight Asstomnoy
Limits
125 0.2 0.2 0.2 +15
1000 0.0 0.0 0.0 + 1.0
8000 1.3 1.4 1.4 +5.0

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

Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No. : VC67TACDO11
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ) Acceptance
Flat C-weight A-weight Limits
63 0.1 0.1 -0.1 2.0
125 0.0 0.0 -0.1 +1.5
250 0.0 0.0 -0.1 x1.5
500 00 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 +5.0

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

Anticipated | Measured Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.2
C - weight 94.0 94.0 0.0 £0.2

Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Anticipated | Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +0.1
Slow 4.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance

Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94,0 94.0 0.0 +03

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

Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No. : VC67AC0011
Pages : 6of8

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 1.1
135.0 135.0 0.0 %11
134.0 134.0 0.0 +1.]
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 x1.1
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 £1.1
114.0 114.0 0.0 +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 %11
89.0 89.0 0.0 +1.1
84.0 84.0 0.0 +1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 +1,1
69.0 69.0 0.0 1.1
64.0 639 0.1 %11
59.0 59.0 0.0 +1.1
54.0 53.9 -0.1 +1.1
49.0 489 -0.1 +1.1
44.0 439 -0.1 * 1.1
39.0 389 -0.1 % 1.1
34.0 34.0 0.0 +1.1
30.0 29.9 0.1 1.1
29.0 289 0.1 +1.1
28.0 27.9 0.1 +1.1
27.0 269 -0.1 +1.1
26.0 259 0.1 % 1.1
25.0 24.9 -0.1 %11

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No, : VC6TACO011

Pages : 7of8
8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceplance
duration, Th Cycle Value Value Value Limits
Weighting (ms ) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 B 117.0 117.0 0.0 10;-25
200 800 134.0 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.53-5.0
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
200 800 128.0 128.0 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 133.0 133.1 0.1 +3.0
One 1364 136.1 -0.3 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 2.0
Positive half eycle 135.4 1352 -0.2 +2.0
Negative balf eycle 135.4 1352 -0.2 +2.0

QF-TSI2-04-04-020664
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Cert. No. : ACL23320
Job No. : VCG7AC0011
Pages 1 Bof8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive 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 atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB}
A - weight 137.0 1370 0.0 +0.3

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

or any value following oviding a lavel of of approxi 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Certificate

Equipment SOUND LEVEL METER

Manufacturer : RION

Maodel : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00597168 /179117 /87524

1D No.: RYG_FS0438

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 : :
Ambient Temperature : (230 £3) ”L
Pressure : (1013 £3) kPa
Relative Humidity : (500 £20 ) Y%
Received Date : 11 OCTOBER 2023 —
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023
Calibrated by : Nathzkom Pisutpaisan
Approved by : 7 / R
Lo
( Thanakul Petchurai )
Thi; is issued in d: with the requi of ISO/IEC 17025 standard, may not be reproduced

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

QF-TS12-04-04-020664

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23321

Job No. : VC67AC0011

Pages : 2of8
Calibration Procedure : CP-AC-01

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

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

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

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

Instrument DMadel Seriul No, Cert. No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461 A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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 intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Cert. No. : ACL23321
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Pages : 3of8

Summary of Measurement Result :
Uncertainty | Maximum-permitted
Parameter Pass Fail uncertainty of
(@8) measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2. Self-generated noise v < 0.2 NIA
3. A ical signal tests of freq ightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 4 - 03 06
For >4 kHz to 10 kHz v - 03 0.7
For > 10 kHz 10 20 kHz - B 5 1.0
5. Frequency and time weightings at | kHz v - 0.2 0.2
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 - 0.2 03
10, Peak C sound level v - 02 0.35
11, Overload indicution v - 02 025
12. High level stability v - 0.1 0.1
Note : Pass/Fuil evaluation for each parancter,
will be considered together from the accep limit and the Maxi itied uncertainty of measurement,

QF-TS12-04-04-020664
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Cert. No. :  ACL23321
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Pages  : 408
Besult of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
{dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3
2, Self-generated noise
2.1 Normal test
Measured Valuc
(dB)
14.8

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

Frequency Measured value
Weighting (dB)
A - weight 11.6
C - weight 17.8
Flat 232

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)
§Hzd Flat C-weight A-weight Accfpl_.n“
Limits
125 0.1 0.1 0.1 +1.5
1000 0.0 0.0 0.0 1.0
8000 2.0 20 2.1 +5.0

QF-TS1 2044020664 3
7 oA

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23321
JobNo. : VC67AC0011
Papes : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various frequency weighting response curve (dB)

tHz) Fl Cowelght | A-weight Aceeptance
Limits
63 -0.1 0.1 -0.1 2.0
125 0.0 0.0 0.1 *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 0.1 0.1 +5.0

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

Anticipated | Measured Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2

Fiat 94.0 94.0 0.0 £0.2

5.2 Time weighting at 1 kHz

Anticipated | Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 0.1
Slow 94.0 94,0 0.0 +0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stubility

SLM Display | SLM Display | Deviated | Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Continuation of Calibration Certificate

Cert. No, : ACL23321
Job No. : VC67AC0011

Pages : 7of8
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated
duration, Th Cycle Value Value Value
Weighting (ms) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1
Fast 2 8 117.0 117.0 0.0
200 800 134.0 134.0 0.0
Slow 2 8 108.0 108.0 0.0
200 800 127.6 127.6 0.0
025 1 99.0 98.9 -0.1
SEL 2 8 108.0 108.0 0.0
200 800 128.0 128.0 0.0

10. Peak 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 43,0
One 136.4 135.6 -0.8 +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 2.0
Positive half 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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Conee CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23321
Job No. : VCGTAC0011
Pages : 8of8

11. Overload indication

Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB} (dB)
89.5 89.6 0.1 =1.5

12. High level stability

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

The reported unceriainty is based on a sundard uncertainty multiplicd by coverage factor k =2

orany value following caleulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certil

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 00597169 / 180411/ 88181

ID No.: RYG_F50439

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 : -
Ambient Temperature : (230 £3) “«c
Pressure : (1013 £3) kPa BY —15[:@ B
Relative Humidity : (50.0 £20 ) % : |

fallef g4 L
Received Date : 11 OCTOBER 2023 Lo e e
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 ﬁm [,
)

( Thanakul Petchurai

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

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

QF-TS | 2-04-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23322
Job No. : VC6TACO011
Pages : 20f8
Calibration Procedure : CP-AC-01

Calibration Method :
‘This equipinent was calibrated by based on IEC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signal tests of frequeney 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 :

lostrument Model Serial No. Cert, No, Due Date
‘Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461 MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2, This result of calibration was found accurate as shown on date and place of calibration for this calibrated ilem only.
3. This centificate is traceable to the i ional system of unit maintained a1 :

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

QF-TS12-04-04-020664 ML’
pdl = .

1 ACL23322
Job No. : VC67TAC0011
Pages : 3of8

Summary of Measurement Result ;.
Uncertainty | Maximum-permitted
Parameter Puss Fail uncertainty of
(dB)
measurement {dB)
1. Absolute sensitivity v . 02 NIA
2, Self-gencrated noise v o 02 NIA
1A ical signal tests of ghtings
125 Hz v - 0.3 0.6
1000 Hz v 03 0.6
8000 Hz v 03 0.7
4. Electrical signal tests of frequency weighting:
For 10 Hz 104 kHz v - 0.3 0.6
For >4 kHz 10 10 kHz v - 0.3 0.7
For > 10 kHz to 20 kHz - 2 = 1.0
5. Frequency and time weightings at 1 kHz v P 0.2 0.2
6. Long - term stability v N 0.1 0.1
7. Level linearity on the reference level range v & 0.2 0.3
8, Level linearity including the level range control v 0.2 0.3
9. Tone burs! response v - 0.2 0.3
10. Peak C sound level v 02 035
11. Overload indication v 02 0.25
12. High level stability v 0.1 0.1
Note @ Pass/Fail evaluation for each parameter,
will be considered together from the accey limit and the Maxi mitied inty of’ il

QF=TS12-04-04-020664 M ;
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
14.6

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

Frequency Measured value

Weighting (dB)

A - weight 1.6

C - weight 17.7
Flat 232

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)
fHed Flat Coweight | Arweight Hpene
Limits
125 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
8000 20 2.1 2.1 +5.0

QF-TS12-04-04-020664
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz,

Frequency Deviation from various frequency weighting response curve (dB)
(az Flat Cwelght | A-weight Asseptance
Limits
63 0.0 0.0 0.0 +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 0.1 0.1 5.0

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

Anticipated | Measured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.2
C - weight 94.0 94.0 0.0 £0.2
Flat 94.0 94.0 0.0 £0.2

5.2 Time weighting at | kHz

Anticipated | Measured Deviated Aceeptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94,0 0.0 £0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance

Frequency ot initial at final Value Limits
Weighting (dn) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +03

QF-TS 1 2-04-04-020664
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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 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.]
132.0 132.0 0.0 £1.]
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 =1.]
119.0 119.0 0.0 +1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 +].1
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 x1.]
940 94.0 0.0 1.1
89.0 89.1 0.1 411
840 84.1 0.1 % 1.1
79.0 9.1 0.1 +1.1
74.0 74.1 0.1 £1.1
69.0 69.1 0.1 1.1
64.0 64.0 0.0 1.1
59.0 59.1 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 x1.)
34.0 4.0 0.0 =11
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 £1.1
28.0 28.0 0.0 1.1
27.0 210 0.0 +1.1
26.0 25.9 -0.1 +1.1
25.0 25.0 0.0 £1.1

QF-TS12:(H4-{(4-020664
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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 Anticipated | Measured Deviated | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 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
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 -0.1 X
SEL 2 & 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 | Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 1364 1363 0.1 £3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.1 0.1 2.0
Positive half cycle 1354 1352 0.2 2,0
Negative half cycle 1354 1353 -0.1 2.0

QF-TSI2-04-04-020664
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11. Overload indication
Measured value (dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 89.7 0.0 +1.5

12. High level stability

SLM Display | SLM Display Deviated Aceeplance
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 unecrtainty multiplied by coverage factor k = 2

or any value following calculation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24

Serial No.: 01173610/ 143485 /22619

1D No.: RYG_FS0389

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 : & -

Ambient Temperature: (22021 o Jerateons P

Pressure : (1013 £3) kPa %‘! I

Relative Humidity : { 50,0 £20) £ 0B §
4 ’i | 2%

Received Date : 19 DECEMBER 2023 IS 2 el

Calibration Date : 05-08 JANUARY 2024

Date of Issue 09 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved hy @ 7' W‘_‘ 4
¢
)

{ Thanakul Petchurai

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 written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Calibration Method :
This cquipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parameter uncertainty of
Standard Instruments. (8) measurement (dB)
For tests results of each items were made by observation of cach Instruments display and also with SLM's display. 1. Absolute sensitivity 0.2 NiA
2. Self-generated noise 0.2 N/A
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Instruments : 125 He 0.3 0.6
Instrument Maodel Serial No. Cert.No.  DucDate 100041 03 o4
Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-24 8000 Hz 0.3 07
Waveform Generator 335118 MY$52302742 EF-001023  07-FEB-24 4. Electrical signal tests of frequency weightings
Digital Multimeter 334614 MY53220104 EEL.BP 30/0266  13-FEB-24 For 10 Hz 104 kHz 0.3 0.6
Digital Multimeter 33d61A MY53220076 EEL.BP 29/0266  13-FEB-24 For >4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 344614 MY60024273 EEL.BP 31/0266  14-FEB-24 For > 10 kHz to 20 kHz 2 1.0
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and time weightings at | kHz 0.2 0.2
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24 6. Long - torm stability 01 o1
Measuring Amplifier NA-42KAl 34560495 AA-3002-23  14-FEB-24 7. Level linearity on the reference level range 0.2 03
" o o . 8. Level linearity including the level range control 0.2 0.3
2. This result of calibration was found accurate as shown on date und place of calibration for this calibrated item only,
3 S : i f _ 9. Tone burst response 0.2 03
3. This certificate is traccable to the system of unit dai: 10, Peak C sound level 02 033
3.1 National Institute of Metrology (Thailand). 11, Overload indication 02 0.35
3.2 Thailand Institute of Scientific and Technological Research (TISTR), 12. High level stability 0.1 0.1

P
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Pages 408 4. Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHz.
Result of calibration ;.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Fat Coweight - Aw
Reference Measured Acceptance Limits
Acoustic Signal Vile Deviation Limic 6 0.1 00 0.0 420
(ap) ) | e | = o TR e
RIS L £ =3 500 00 0.0 0.0 15
1000 0.0 0.0 0.0 %10
2. Self-generated noise 2000 0.0 00 00 20
2.1 Normal test 4000 0.0 0.0 0.0 +3.0
Measured Value 8000 0.0 0.1 0.1 +5.0
(dB)
18.6
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device, 5.1 Frequency weightings at | kHz
F Frequency Measured value Anticipated | Measured Deviated | Acceptance
Weighting (dB) Frequency Value Value Value Limits
e s Nelinty (d8) (dB) (dB) (dB)
C - weight 221 A= w:flhl 94.0 94.0 0.0 +0.2
Flat 280 C - weight 94.0 94.0 0.0 0.2
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter frec-field acoustic response at a level ol 84 dB
Anticipated | Measured Deviated Acceplance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) . e | g Acceptanco Weighting (dB) (dB) (dB) (dB)
Liriits Fast .0 94.0 0.0 +0.1
125 0.4 0.5 0.5 +1.5 Slow 94.0 94.0 0.0 £0.1
1000 0.0 0.0 0.0 +1.0 Leq 940 94.0 0.0 £0.1
5000 0.5 0.5 0.6 5.0
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Valve Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
7 7 B
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured Deviated Acceplance
Anticipated Measured Deviated Acceplance Range Value Value Value Limits
A=
137.0 137.0 0.0 11 Auto 94.0 94.0 0.0 1.1
136.0 136.0 0.0 & 1.1
135.0 1350 0.0 + 1.1 9. Tone burst response
1340 134.0 0.0 11 Time Tone burst Anticipated | Measured Deviated | Acceptance
1330 1330 0.0 1.l duration, Tb Cycle Value Value Value Limits
132.0 1320 0.0 +1.1 Weighting (ms) (dB) (dB) (dB) (dB )
131.0 1210 o0 211 0.25 1 108.0 107.9 0.1 15:-5.0
1230 1204 i ALl Fast 2 8 17.0 17.0 0.0 1.0;25
L) Ll L 2l 200 500 1340 134.0 0.0 1.0
Mg RS 20 = 2 8 108.0 108.0 0.0 1.5;-5.0
114.0 114.0 0.0 £1.1 Slow 250 s B7E 12756 55 T
:::2 :::z :: : :: 0.25 1 99.0 98.9 0.1 1.5:-5.0
99.0 99.0 0.0 £1.1 SEL 2 8 108.0 108.0 0.0 1.0;-2.5
0 940 o0 T 200 800 128.0 128.0 0.0 1.0
89.0 89.1 0.1 % .1
L alL °“ £ 10. Peak C sound level
79.0 79.1 0.1 % 1.1
740 741 0.1 L1 Number of cycle Anticipated | Measured Deviated | Acceptance
9.0 9.1 L2} 211 in Value |Value, Lepeak|  Value Limits
640 $40 0.0 Ld) test signal (dB) (dB) (dB) (dB)
390 S8 el Akl Continuous 133.0 133.0 0.0 3.0
Cac sl L = One 1364 135.7 07 3.0
49.0 49.0 0.0 1.1
:;:2 ::: 2:: : :: Number of cycle Anticipated | Measured Deviated | Acceptance
340 34.1 0.1 1.1 in Value Value Value Limits
30.0 30.1 0l L1 test signal (dB) (dB) (dB) (dB)
29.0 29.) 0.1 1.1 Continuous 133.0 133.0 0.0 2.0
280 282 0.2 =11 Positive half cycle 135.4 135.2 0.2 +2.0
27.0 274 0.4 1.1 Negative half cycle 135.4 135.2 0.2 2.0
26.0 263 0.3 1.1
250 254 04 =11

7 AL
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Vaulue Limils
one-haif eycle | one-half cycle (dB) (dB)
89.7 89.6 0.1 *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 131.0 137.0 0.0 0.3

SITHIPORN ASSOCIATES CO., LTD. S,

CALIBRATION LABORATORY SITHIEORN, 3 -

o N
451-451/1 Sirinthorn Road, Bangbum©y, Bangplud, Bongkok, 10700 Thalland "’--l.yh.\--“ e
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Pages : 1ofB

Calibration Certificate

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

or any value following caleulation,providing a lavel of confidence of approximately 95 %

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplificr NH-24
Serial No.: 01173609 /172170 /74021
ID No.: RYG_FS0388
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 : z
Ambient Temperature : (230+£3) G M;\’?fn‘w P !
Pressure : (1013 £3) kPa % '
Relative Humidity : (500 %20) % S, {
4l g

Received Date :
Calibration Date :

19 DECEMBER 2023
05-08 JANUARY 2024

End of Calibration Certificate

Date of Issue : 09 JANUARY 2024

Nathakorn Pisutpaisan

= el

( Thanakul Petchurai

Calibrated by :

Approved by ¢

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01

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

The SLM had tests to Acoustical and Elcctrical signal tests of frequency
Standard Instruments,

ighting with Ancchoic chamber and R
For tests results of cach 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 Maodel Serial Na, Cert, No. Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY353220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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 i

system of unit maintained at :
3.1 National Institte of Metrology {Thailend),
3.2 Thailand Institute of Scientific and Technological Research (TISTR),

7. Ledef

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451f1 Sirinthorn Roae, Bangbumr y, Bangplud, Bangkok, 10700 Thailand
Tol. +66 2433 8231 Email: calibration@sithiphorncem

SITHIPORN)
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NSC-TISITIS 17025
CALIBRATION 0354

Cert. No. : ACL24007
Job No. : VC6TACDD44
Pages : 3of8

§ ‘M : .
Uneertainty Maximum-permitted
Parameter uncertainty of
{dB)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Sclf-gencrated noise 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
BOOO Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz E 1.0
5. Frequency and time weightings a1 | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst responsc 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) {dB)
93.9 (93,98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Measured value
Weighting (dB)
A - weight 13.4
C - weight 19.9
Flat 25.3

3. Acoustical signal tests of frequency welghtings

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

Frequency Deviation from various frequency weighting response curve (dB)
KHEY Flat Coweight | A-weight Asscpiance
Limits
125 0.3 0.3 0.3 + .5
1000 0.1 0.1 0.1 1.0
8000 0.8 0.9 0.9 +5.0

= Al -
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 KHz.
Frequency Deviation from various frequency weighting response curve (dB)
R Flat Coweight | A-weight e
Limits

63 -0.1 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 0.0 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

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

Frequency Value

Anticipated Measured

Deviated Acceplance

Value Value Limits

Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 +0.2
Flat 94,0 94.0 0.0 +0.2

5.2 Time weighting at | kHz

Frequency Value

Anticipated Measured

Deviated Acceplance

Value Vilue Limits

Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 %0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 +0.1

6. Long - term stability

Frequency at initial

SLM Display | SLM Display

Deviated Acceptance

at final Value Limits
Weighting {(dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451fi Sirinthorm Read, Bongbum u, Bangplud, Bangkok. 10700 Thalland
Tol+6624398331  Emoil: calibrotion@sithiphorncom
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7. Level linearity on the reference level FRnge

Cert. No. : ACL24007
Job No. @ VC6TACDO44
Pages : 6of8

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 41,1
135.0 135.0 0.0 *1.1
1340 134.0 0.0 £1.1
133.0 133.0 0.0 *1.1
1320 1320 0.0 1.1
131.0 131.0 0.0 1.1
129.0 1200 0.0 .1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 +1.1
114.0 1140 0.0 £1,1
109.0 109.0 0.0 %11
104.0 104.0 0.0 11
99.0 99.0 0.0 1]
94.0 94.0 0.0 1.1
89.0 §9.0 0.0 +1.1
84.0 84.0 0.0 =11
79.0 79.0 0.0 +1L1
74.0 74.0 0.0 1.1
69.0 69.0 0.0 x1.]
64.0 64.0 0.0 .1
59.0 59.0 0.0 %1.1
340 54.0 0.0 +1.]
49.0 49.0 0.0 £1.]
44.0 4.0 0.0 1.1
39.0 39.0 0.0 +1.}
34.0 34.0 0.0 % 1.1
30.0 300 0.0 211
200 29.0 0.0 %1.1
280 28.1 0.1 1.1
27.0 211 0.1 = 1.1
26.0 26.1 0.1 an!
250 25.1 0.1 %11
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8. Level linearity including the level range control

Cert. No. : ACL24007
Job No, : VC6TACO044
Pages : Tof8

Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 134.0 134.0 0.0 1.0
2 B 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;-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Devinted Acceptance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.3 -0.1 +3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
1est signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 1352 -0.2 2.0
Negative half cycle 1354 135.2 -02 2.0

o Bl
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11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half eycle | onc-half cycle (dB) (dB)
89.5 89.6 0.1 *1.5
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency atinitial ut final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - welght 137.0 137.0 0.0 0.3

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

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

End of Calibration Certificute
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42/ Microphone UC-52 / Preamplifier NH-24

Serial No.: 01073423 / 169513 / 73684

ID No.: RYG_F80386

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 :

Ambient Temperature : (230 £3) "o Hieaten

Pressure : (1013 +3 ) kPa

Relative Humidity : (500 £20 ) % o _ﬂt'-‘b i
Wlelss |

Received Date ¢ 11 OCTOBER 2023 Pyt ey |

Calibration Date : 19-20 OCTOBER 2023

Date of Issue : 24 OCTOBER 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7“ M

( Thanakul Petchurai

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

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

QF-TS12-(4-04-020664

SlT H IPORN, SITHIPORN ASSOCIATES CO,LTD.
= CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23325
Job No. : VCGTAC0011
Pages : 20f8

Calibration Procedure ; CP-AC-01

Calibration Method ;

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Refe

Standard Instruments,

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

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

Instrument Model Serial No, Cert. No, Due Date
‘Waveform Generator A3210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeler 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461 A MYG0024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2077900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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 1o the i ional system of unit meintained at :

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

QF-TS12-04-04-0206604

Y

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. : ACL23325
Job No. : VC6TACO011
Pages : 3ol8

Uncertainty Maximum-permitted
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v : 0.2 N/A
2, Self-generated noise v g 0.2 NiA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v - 03 0.6
8000 Hz v - 03 0.7
4, Electrical signal tests of fr ighting:
For 10 Hz 104 kHz v 0.3 0.6
For >4 kHz o 10 kHz v 03 07
For > 10 kHz 1o 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v - 02 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 0.3
8. Level linearity including the level range control v - 0.2 0.3
9. Tonc burst response v = 0.2 0.3
10. Peak C sound level v - 0.2 035
1. Overload indication v - 0.2 025
12. High level stability v - 0.1 0.1
Note : Pass/Fail evaluation for cach parameter,
will be considered together from the limit and the M: d uncertainty of measurement.

QF-TS12-04-04-020664
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ARACLIATES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23325
Job No. : VC67AC0011
Pages : 4ol8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.4

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 18.8
Flat 24.6

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

Frequency Deviation from various frequency weighting response curve (dB)
{Hz) : Acceplance
Flat C-weight A-weight
* ik k Limits
125 0.2 0.2 0.2 1.5
1000 0.0 0.0 0.0 +1.0
8O0 1.6 1.7 1.6 £5.0

QF-TS12-04-04-020664
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crrociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23325
Job No. : VCGTACO011
Pages : Sof8
4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to | kHz,

Frequency Deviation from various frequency weighting response curve (dB)
Lhed Flat C-weight A-weight Aw_gpu"ce
Limits
63 0.0 0.0 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 *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

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

Anticipated Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 =02
C - weight 94.0 94.0 0.0 £02

Flat . 94.0 94.0 0.0 £02

5.2 Time weighting at | kHz

Anticipated | Measured Deviated Acceplance

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

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3
QF-TS12-04-04-020664
> 2 A

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23325
Jab No. : VC67ACO011

Pages  : 6of8
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceplance
Value Value Value Limits.
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 x1.]
135.0 135.0 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]
119.0 119.0 0.0 +1.]
114.0 114.0 0.0 £ 1.1
109.0 109.0 0.0 +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 89.0 0.0 1.l
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.]
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 49.0 0.0 1.1
4.0 439 0.1 1.1
39.0 389 0.1 £1.1
34.0 339 -0.1 + 1.1
300 29.9 0.1 + 1.1
29.0 289 0.1 x1.1
28.0 27.9 -0.1 +1.1
27.0 26.9 0.1 +1.]
26.0 25.9 0.1 11
25.0 248 -0.2 + 1.1
QF-TS12:04-04-020664
2Ll
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Cert. No. : ACL23325
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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 Anticipated | Measured Deviated | Acceplance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (d8) (d8) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 17.0 0.0 1.0;-2.5
200 800 1340 134.0 0.0 +1.0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 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 £3.0
One 136.4 136.1 -0.3 £3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +2.0
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 135.4 135.2 -0.2 +2.0

QF-TS12-04-04-020664
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Cert. No. : ACL23325
Job No. : VC67AC0011

Pages : 8of8
11. Overload indication
Measured value (dB ) Devialed Acceptance
Positive Negative Value Limits
one-half eyele | one-half cycle (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 1370 1370 0.0 0.3

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

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

_—— End of Calibration Certificate

QF-T812-04-04-020064 P W
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173611/ 172173/ 74023

ID No.: RYG_FS0390

Condition As Found : GOOD

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

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

Ly
Location : - i -;ﬁw‘é*'ﬂ” "!2
Ambient Temperature : (230 £3) *c w
Pressure : (1013 23 ) kPa g
Relative Humidity : (500 £20 ) Y% y "".1 fju'
Received Date : 01 NOVEMBER 2023
Calibration Date : 07-08 NOVEMBER 2023
Date of Issue : 14 NOVEMBER 2023

Calibrated by : Nathakorn Pisutpaisan

Approved by : 7 W,__ §
«

( Thanakul Petchurai )

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

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

QF-TS12-04-04-D20664

SITHIPORN,; SITHIPORN ASSOCIATES CO.,LTD.
SHSRRISES CALIBRATION LABORATORY

Continuation of Calibration Certificate
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= ARES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL23348

Job No. : VC6TACD023

Pages 1 20f8
Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighling 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 Maodel Serial Na. Cert. No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 33461A MYS53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 3110266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 0B-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

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

3. This cenificate is traceable fo the i i system of unit at:

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

QF-TS12-04-04-020664
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Cert. No. : ACL23348
Job No. : VC6TACD023
Pages : 3of8

Summary of Measurement Result ;
Uncertainty | Maximum-permitied
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 02 N/A
2. Self-gencrated noise v - 0.2 NIA
3. Acoustical signal tests of fre ighti
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 fi i
For 10 Hz to 4 kHz i - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For> 10kHz to 20 kHz - = 1.0
5. Frequency and time weightings at 1 kHz v - 0.2 0.2
6. Long - term stability 4 - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 03
8. Level linearity including the level range control v 0.2 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 0.35
11. Overload indication v - 0.2 0.25
12. High level stability v 0.1 0.1
Note : Pass/Fail evaluation for cach parameter,
will be considered together from the limit and the Mi permitied uncertainty of
QF-T$12-04-04-020664
P 2 ¥
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Cert. No. :  ACL23348
Job No. : VC67AC0023

Pages 40f8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

2, Self-generated nolse
2.1 Normal test

Measured Value
(dB)
16,9

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

Frequency Measured value

Weighting (dB)

A - weight 14.8

C - weight 20.7
Flat 26.6

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

Frequency Deviation from various fr ighting response curve (dB)
(Hz) Flat C-weight A-weight Au:?mce
Limits
125 0.6 0.7 0.6 +15
1000 -0.1 0.1 0.1 +1.0
8000 1.5 1.6 1.7 5.0

QF-TS12-04-04-020664
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A¥soLlates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23348
JobNo. : VC6TAC0023

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) ; B Acceptance
Flat C-weight A-weight Cinits
63 .1 21 0.1 42.0
125 0.0 0.0 0.1 1.5
250 0.0 0.1 -0.1 1.5
500 0.0 0.0 -0.1 =15
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.0 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 at 1 kHz
5.1 Frequency weightings at | kHz

Anticipated | Measured Deviated | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £02
C - weight 94.0 94.0 00 402
Flat 94.0 94.0 0.0 £02

5.2 Time weighting at 1 kHz

Anticipated | Measured Deviated | Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 £0.1
Slow 94.0 94.0 0.0 =0.1
Leq 94.0 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceplance

Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £03

QF-TS1 2-04-04-020664

S

ssociates
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Continuation of Calibration Certificate

7.

Cert. No. : ACL23348
Job No. : VC67AC0023
Pages  : 6of8

Level linearity on the reference level range

Anticipated | Measured Deviated Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.1 0.1 *10
136.0 136.1 0.1 *131
135.0 135.1 0.1 &1
134.0 134.1 0.1 +1i]
133.0 133.0 0.0 1.1
132.0 1320 0.0 +1.]
131.0 131.0 0.0 =11
129.0 125.1 0.1 1.1
124.0 124.0 0.0 +1.]
119.0 119.1 0.1 +1.1
114.0 114.1 0.1 1.1
109.0 109.1 0.1 1.1
104.0 104.1 0.1 +1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 %11
89.0 89.0 0.0 =11
84.0 84.0 0.0 =11
79.0 79.0 0.0 =11
74.0 74.0 0.0 =11
9.0 69.0 0.0 1,1
64.0 64.0 0.0 =111
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1.]
44.0 44.0 0.0 +1.1
39.0 39.0 0.0 * 1.1
340 34.0 0.0 +1.1
30.0 29.9 0.1 +1.1
29.0 28.9 -0.1 x1.1
28.0 28.0 0.0 +1.1
27.0 269 -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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Job No. : VC67AC0023
Poges : TolB

8. Level linearity including the level range control

Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) () (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 1169 -0.1 1:03-2.5
200 800 134.0 134.0 0.0 +1,0
Slow 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 -0.2 1.5;-5.0
SEL 2 B 108.0 108.0 0.0 105=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, Lopeak| Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 3.0
One 1364 136.4 0.0 3.0
Number of eycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 -0.3 2.0
Negative half cycle 1354 135.1 -0.3 2.0

QF-TS12-04-04-020664
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11. Overload indication

Measured value {dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 89.5 -0.1 =15

12. High level stability

SLM Display | SLM Display Deviated Aceeptance
Frequency atinitial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 403

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

or any value ing c:

wviding a lavel of confidence of approxi 95 %

End of Calibration Certificate

QF-TS12-04-04-020664
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Calibration Certificate

Received Date :
Calibration Date :
Date of Issue ;

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623396/ 198643 /26424
1D No.: RYG_FS0621
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 : - e — 7
Ambient Temperature : (230 3) b e é’-”” Pﬁ!
Pressure : (1013 £3 ) kPa \—'q':b {
Relative Humidity : {500 £20 ) % OVED DY ol i
o il

Calibrated by : Nathakomn Pisutpaisan

e B s

( Thanakul Petchurai )

Approved by :

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

a61-4bif sirinthorn Rond, Bangbumiu, Bangpiud, Bangkok. 10700 Thailand
Tol +66 2433 8331 Email: calibration@sithiphorn.com

SITHIPORN,

soclates

NSCTISITIS 17025
CAUBRATION 0388

Cert. No. : ACL24037

Job Na. : VC67TAC0052

Pages : 2of8
Calibration Procedure : CP-AC-01

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

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

For tests results of each items were made by obscrvation 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, Dae Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24

igital Multimeter 33461A MY53220104 EEL.BF 3070266 13-FEB-24
Digital Multimeter 3361A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560493 AA-3002-23 14-FEB-24

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 traccable to the international system of unil maintained at :

3.1 National Instituie of Metrology (Thailand),

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

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

a51-a5ifi Sirinthern Road, Bangbumn. Bangplud, Bangkok 10700 Thailand
£mail: colibration@@sithiphorn.com

Tl +66 2433 8331

SITHIPORN
associates

NSCTISITIS 17025
CAUBRATION €394

Cert. No. : ACL24037

Job No. : VCGTACD0S2
Pages : 3of8

Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 2 N/A
2. Sclf-gencrated noise 0.2 N/A
3. A ical signal tests of freq) ghting;
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weij
For 10 Hz 104 kHz 0.3 0.6

For>4 kHz 1o 10 kHz 0.3 0.7

For > 10 kHz 1o 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability o1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

A




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN) SITHIPORN)
4514511 Sirinthorn Road, Banglumi, Bangpiud, Bongkok 10700 Thaliand associates 451451/ Sirinthorn Rowd, Bangburm , Bangpiud, Bangkok, 10700 Thaitanc associates
Tol+6624338331  Emoail- calibration@sithiphom com ghciiie Tol+6824338331  Emall: calibration@sithiphorn.com ottt
Cert. No. : ACL24037
Cert.No.:  ACL24037 Job No. : VC6TACH0S2
Job No. : VC6TACO0052 Pages : Sof8
Pages  : 4oL 4. Electrical signal tests of frequency welghtings
. Weighting network response with relative to 1 kHz.
Sl Frequency Deviation from various frequency weighting response curve (dB)
Al VHed Flat Cowelght | Arwlght Accepiance
Reference Measured Acceptance Limits
Acoustic Signal Value Deviation Limit 63 0.0 0.0 0.0 +2.0
(dB) (dB) (dB) (dB) 125 0.0 0.0 00 1.5
93.9 (93.98) 939 0.0 0.3 250 00 L2 L] 1.5
500 0.0 0.0 0.0 1.5
et I T T T 0
2.1 Normal test
4000 0.0 0.0 0.0 £3.0
Measured Value 8000 0.0 0.1 0.1 +5.0
(dB)
14.6
5. Frequency and time weightings at | kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device, 5.1 Frequency weightings at | kHz
Frequency Measured value Anticipated |  Measured Deviated | Acceptance
Weighting (dB) Frequency Value Value Value Limits
A~ weight 10.8 Weighting aB) 4B) (dB) (dB)
C - weight 18.7 A - weight 94.0 94.0 0.0 +02
Tt 716 C - weight 94.0 94.0 0.0 +02
Flat 94.0 94.0 0.0 0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at | kHz
Meter frec-ficld acoustic response at a level of 84 dB
Anticipated | Measured Deviated | Acceplance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
s Flat Coweight | A-weight Apoepiades Weighting (dn) (an) (8 ) (dB)
Limits Fast 94.0 94.0 0.0 + 0.1
125 0.1 0.1 0.1 +1.5 Slow 94.0 94.0 0.0 0.1
1000 0.0 0.0 0.0 + 1.0 Leq 94.0 94.0 0.0 + 0.1
8000 04 0.5 0.5 5.0
6. Lang - term stability
SLM Display | SLM Display | Deviated | Acceprance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (48) (dB)
A - weight 94.0 94.0 0.0 +0.3
7 R - 7 LA/
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthorn Road, Bangbumiru, Bangpkud, Bangkok, 10700 Thakand associates ; 4514511 Sirinthorn Reod. Bangbumn, Bangplud, Bangkok. 10700 Thakiand associates
Tol +66 2433 833 Email: colibration@sithiphorncom :“z.‘:"'“':':m Tol, +06 2433 B33 Email : calibration@sithiphorm.eem ':t;:_mr’:
Cert, No. ; ACL24037 Cert. No. : ACL24037
Job No. : YC67ACO052 JobNa. : VC6TACO052
Pages  : 6of8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Aaligaed | Messred Deviaied e Anticipated Measured Deviated Acceplance
Value Valve Value Lt Range Value Value Value Limits
(dB) (dB) (dB) {dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 +1.1 Auto 9.0 94.0 0.0 1.1
136.0 136.0 0.0 x1.1
135.0 1350 0.0 +1.1 9. Tone burst response )
1340 ) 240 14 Time Tone burst Anticipated |  Measured Devisted | Acceptance
230 1330 90 Lt duration, Tb | Cyele Value Value Value Limits
1320 1520 0.0 Gl ] Weighting (ms) (dB) (dB} (dB) (dB)
= 10 L il 025 1 108.0 107.9 0.1 1.5;-5.0
129.0 129.0 0.0 4 1.1
1240 1240 00 11 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
1190 1190 0.0 X 200 800 134,0 134, 0.1 1.0
T7Y) o o5 o1 it 2 [ 1080 108.0 00 15550
1050 1090 o0 i 200 800 1276 127.6 0.0 £1.0
104.0 104.0 0.0 1.1 025 1 99.0 98.9 0.1 1.5:-5.0
99.0 99.0 0.0 Ean! SEL 2 8 108.0 108.0 0.0 0;-2.5
94.0 94.0 0.0 4 1.1 200 800 1280 128.0 0.0 £1.0
89.0 £9.0 0.0 + L1
84.0 84.0 00 L
290 790 00 P 10. Peak C sound level
L ko) 0 21l Number of cycle Anticipated Measured Devinted | Acceptance
::z ﬁ:: :: x :: m Value | Value, Lepeak|  Value Limits
%0 90 o0 0 kﬂnsml (dB) (dB ) (dB) (dB)
o 540 o0 e Continuous 133.0 133.0 0.0 +3.0
90 490 00 TR One 136.4 136.3 0.1 3.0
44.0 4.0 0.0 £1.1
39.0 389 0.1 11 Number of cycle Anticipated |  Measured Devisted | Acceptance
340 339 -0.1 1.1 in Value Value Value Limits
30.0 299 -0.1 1.1 test signal (dB) (dB ) (dB) (dB)
290 289 -0.1 1.1 Ci 133.0 133.0 0.0 2.0
280 79 0.1 £1.1 Posilive half cycle 135.4 1352 -0.2 2.0
1.0 %69 0.1 L30] Negative half cycle 135.4 135.2 0.2 2.0
26.0 259 0.1 1.1
250 248 02 =Ll

= LA, -
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4B1-451/i Sirinthaen Road, Bongbumiu, Bangplud, Bangkok. 10700 Thaliand
Tol +662433 8331 Emall: calibration@sithiphorn.com

SITHIPORN)
assocjates
NSCTISETIS 17025
CALIBRATION 0398

11. Overload indication

Cert. No. : ACL24037
Job No. : VC6TAC0052
Pages : Sof§

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
onc-half cycle | ene-half cycle (dB ) (dB)
89.5 89.6 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 uncertainty multiplied by coverage factor & =2

or any value following calculation,providing & lavel of confidence of approximately 95 %

End of Calibration Certificate

> Bt -

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451{1 Sirinthorm Road, Bangbumry, Bangphud, Bongkok, 10700 Thoiland
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Calibration Certificate

Equipment : SQUND LEVEL METER
Manufacturer : RION

Model :

Serial No.: 00623391 / 198638 /26419
ID No.: RYG_FS0616

Condition As Found : GOOD

Customer ;

NL-42A / Microphone UC-52 / Preamplifier NH-24

ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : #

Ambient Temperature : (230 +3) “C
Pressure : (1013 £3 ) kPa
Relative Humidity : {500 £20 ) %%

Received Date :
Calibration Date :
Date of Issue;

19 DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 2024

Calibrated by :

Approved by ;

ﬂ?ﬁw;‘z’m P
|

4h|s5
Nathakorn Pisutpaisan

72 b

(  Thanakul Petchurai )

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 written approval of the head of Calibration Laboratory.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-4511 Sirinthorn Road, Banglumey, Bangplud, Bangkok, 10700 Thallend
Tol +66 2433 833 Emoil - colibrotion@sithiphorn com

SITHIPORN
assocliates
NSCTISITIS 17025
CAUBRATION 0394

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24013
Job No. : VC6TAC0044
Pages : 20f8

This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 1o Acoustical and Eleetrical signal tests of frequency 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 :

lustrument Modsl Serial No, Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 3010266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 LEL.BP 3140266  14-FEB-24
Programmable Aticnuator MAT-1070 62100114 EF-0011-23 (8-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAL 34560495 AA-3002-23 |4-FEB-24

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

3, This certificate is traceable to the | system of unit

at:

3.1 National Institute of Metrology (Thailand),

3.2 Thailand Institule of Scientific and Technological Rescarch (TISTR).

7 Bl

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

4614511 Sirinthorn Rood, Bangbum . Bangplue, Bangkok, 10700 Thallond
Tol 466 24338331 Email: calibrationi@sithiphorneom

SITHIPORN,

assoclates
NSCTISITIS 17028
CAUBRATION 0334

Cert. No. : ACL24013
Job No. : VC6TACD044
Pages : 3of8

Summary of Measurement Result ;.
Uncertainty imum-permitied
Parameter uncertainty of
(dB)
measurement (dB)

1. Absolute sensitivity 0.2 NA
2. Self-generated noise 0.2 NIA
3. Acoustical signal tests of frequency weightings

125 Hz 0.3 0.6

1000 Hz 0.3 0.6

8000 Hz 03 0.7
4. Electrical signal tests of frequency weightings

For 10 Hz 10 4 kHz 03 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 1o 20 kHz - 1.0

5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level lincarity including the level range control 02 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

F dit




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

45451/ Sirinthorn Road, Bangbumy, Bongplud, Bangkok, 10700 Thoiland

SITHIPORN)

associates

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-45)/1 Sirinthorn Rogd,

Bongplud, Bangkok, 10700 Thailand

SITHIPORN

associates

Tol+324318331  Email: colibraton@sithiphorm.com T s Tol 46624238331 Emoll: colibration@sithiphorn.com siblelichpe
Cert. No. : ACL24013
Cert.Ne.:  ACL24013 JobNo. : VCGTACO044
Job No. : VC67AC0044 Pages : Sof8
Pages 4ol 4. Electrical signal tests of frequency weightings
3 Weighting network response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) - - Atceptance
Flat C-weight A-weight VU
Reference Measured Acceplance Limits
Acoustic Signal Value Deviation Limit 63 -0.1 -0.1 0.0 2.0
(dB) (dB) (dB) (dB) 125 0.0 0.0 0.0 1.5
93.9 (93.98) 939 0.0 +03 250 0.0 0.0 0.1 *1.5
500 0.0 0.0 -0.1 *1.5
2. Seli-generated noise Lo L o0 o0 Ll
2.1 Normat test 2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
Measured Value 8000 0.0 0.1 0.1 5.0
(dB)
15.1
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequeney Moigired valie Anticipated | Measured | Devisied | Accepuance
Weighting (dB) Frequency Value Valve Value Limits
A+ weight 138 Weighting (dB) (dB) (dB) (dB)
C - weight 203 A - weight 94.0 94.0 0.0 =0.2
Flat 258 C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings ]
Meter free-field acoustic response at a level of 84 dB 3 Time wElgatg at i iz
Frequency Deviation from various frequency weighting response curve (dB) Frequency A":,: I::m M::"‘:d D:_:::d ME:‘::‘
il Flat C-weight | A-weight Armoputane Weighting (4B) (dB) (4B) (dB)
Linis Fast 9.0 9.0 00 <01
125 02 02 02 15 Slow 940 94.0 0.0 Y
1000 00 00 00 10 Leg 9.0 94.0 00 +0.]
BOOO 1.5 1.6 1.6 +5.0
6. Long - term stability
SLM Display | SLM Display [  Deviawed Acceptance
Frequency atinitial al final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 0.3 .
5 Aot e L
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN,
48451 Sirinthom Rood, Bangbumi Bongpluc Banghok. 10700 Thaiond associates 78 D 451451 Sirinthorn Road, Icl_n-glw_rmu.aﬂmh-ld Bangkok, 10700 Thalland associates LT
Tol 4662433 83T Emoil. colibration@sithiphorn com i Tol+6624338331  Email: cafibration@sithiphom com CALBRATION 0384
Cert. No. : ACL24013 Cert. No. : ACL24013
Job No. : VCSTACO044 Job No. : VCETACD044
Pages  : 6of8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Messared Devined i Anticipated Measured Deviated Acceplance
Value Value Value Limits Range Value Value Value Limits
(dB) (dB) (dB) (¢8) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1 Auto 94.0 9.0 0.0 ll]
136.0 136.0 00 +1.1
1350 1350 0.0 4 1.1 9. Tone burst response
1340 1340 00 #11 Time Tone burst Anticipated | Measured Deviated | Aceeptance
133.0 1330 00 211 duration, Tb | Cyele Value Value Value Limits
132.0 132.0 0.0 + 1.1 Weighting (ms) (dB) (dB) (dB) (dB)
2L el 09 Al 025 1 108.0 107.9 0.1 5150
:_::g :;:: ::: . :]1 Fast 2 s 117.0 17.0 0.0 0:25
190 o0 0 =i 200 800 134.0 134.0 0.0 +1.0
1140 a0 o0 o) Slow 2 8 108.0 108.0 0.0 1.5;-5.0
1090 109.0 00 14 200 800 127.6 127.6 0.0 £1.0
1040 1040 0.0 211 0.25 1 99.0 98.9 0.1 5:-5.0
9.0 90 00 FoT SEL 2 8 108.0 108.0 0.0 1025
94.0 94.0 0.0 1.1 200 800 128.0 128.0 0.0 +1.0
89.0 89.1 0.1 L1
zg :;; :; : :: 10, Peak C sound level
740 4.1 0.1 11 Number of cycle Anticipated | Measured | Deviated | Acceptance
.0 .1 0.1 1 in Valve  |Value, Lepeak|  Value Limits
e L o L) test signal (dB) (dB) (dB) (dB)
i:': :'; z; : ;; Continuous 133.0 1330 0.0 30
Y Y o0 i One 136.4 135.8 0.6 +3.0
44.0 44.0 0.0 1.1
39.0 9.0 0.0 11 Number of cycle Anticipated | Measured Deviated | Acceptance
4.0 341 0.1 211 in Value Value Value Limits
30.0 30.1 0.1 +1.] test signal (dB) (dB) (dB) (dB )
29.0 2.1 0.1 +1.1 Continuous 133.0 133.1 0.1 +2.0
28.0 2.1 0.1 * 1.1 Positive half cycle 1354 135.2 -0.2 +2.0
210 212 02 £11 Negative half cycle 1354 135.3 0.1 42,0
26.0 26.2 0.2 +1.1
25.0 253 03 1.1

2 AN -
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CALIBRATION LABORATORY
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SITHIPORN

associates
NSC.TISLTIS 17025
CALIBRATION €394

Cert. No. : ACL24013
Job No. : VOC67ACO044
Pages : 8of8

11, Overload indication

Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half eycle | one-half cycle (dB) (dB)
89.5 89.8 0.3 *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 o standard uncertainty multiplied by coverage factor & = 2

or any value followi i viding a lavel of of approxi y 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/1 Siint N
- tharn Rood, Bongbumeu. Bangpiud, Bangkok, 10700 Tholland ol o
Tel, +56 2433 8331
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Cert. No, : ACL24012
Pages : loff

Calibration Certificate

Equipment
Manufacturer :
Model :

Serial No.:

ID No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure :

Relative Humidity :

Received Date @
Calibration Date :

SOUND LEVEL METER

RION

NL-42A / Microphone UC-52 / Preamplifier NH-24
00623390/ 198637 /26418

RYG_FS0615

GOOD

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

(23,0 £3) L Homadonns P
(1013 £3) kP
(500 £20 ) %

I
19 DECEMBER 2023 Al 15

05-08 JANUARY 2024

Date of Issue : 09 JANUARY 2024
Calibrated by : Nathakorn Pisutpuisan
Approved by : 7" %Li/ ,
“
(  Thanakul Petchurai )
This certi is issued in d: with the ol ISO/MEC 17025 standard, may not be reproduced

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

e..; Y - .
SITHIPORN ASSOCIATES CO., LTD.
S’TH'POR’;‘ ;5505"“53 el CALIBRATION LABORATORY O
CALIBRATION LABORATO SITHIPORN, 451451/ Sirinthorn Rood. Bangbumru, Bangplud, Banghok 10700 Thalland assoclates
451451/ Sirinthom Road, Bangburmiu, Bangplud, Bangkok 10700 Thalland associates Tol 46624338331 Emoil: colibration@sithiphorn.com MICTIEHIH 276y
Tol 46624338331 Email: calibration@sithiphor cam cnATE IS CASATION st
Cert, No. : ACL24012
Cert. No. : ACL24012 Job No. : VC67AC0044
Job No. : VC67TAC0044 Pupges : 30f8

Pages  : 20f8

Calibration Procedure : CP-AC-01 Summary of Measurement Result ;.
Cnfhbru‘tion Mc(hm{ ; Uncertainty Maximum-permitted
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Parameter uncertainty of
neertal 0
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference (a8 easu t (dB)
measuremen
Lt .
?L’" ard 'nﬂ:‘"“ﬂn“ ) ‘ 1. Absolute sensitivity 0.2 NIA
or tests results of each items were made by observation of cach Instruments display and also with SLM's display. 2. Self-gencrated noise 0.2 N/A
3. A ical signal tests of fi ighting
Condition of this result of calibration :
125 Hz 0.3 0.6
1. Reference Standard Instruments 1000 Hz 0.3 0.6
Instrument Model Serfal No, Cert, No, Due Date 8000 He 0.3 0.7
xn\rcimn gmm(w 33210A MY48017076 EF-0009-23  07-FEB-24 4. Elcctrical signal tess of frequency weightings
D-m:L Iu;ml ‘cnerllor ;}5 1B M::ii:z?:: EF-0010-23 07-FEB-24 For 10 Hz 104 kHz 0.3 0.6
tul Multimet 461 . -FEB-: :
igitl Malimeter 614 MY532201 EEL.BP 3040266  13-FEB-24 For >4 KB218 10 KHS 03 o7
Digital Multimeter 134614 MY53220076  EEL.BP 29/0266  13-FEB-24 For> 10 Kz 10 20 ks 0
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24 5 F at s 1 KH Py >
Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24 s. L: ATy ".T e Srelghtings o | ke 02 =
Condenser Microphene 4180 2677900 AA-1001-23 14-FEB-24 . Long '-Imn'slabl ity 0.1 0.1
Measuring Amplifier NA-42KAI 34560495 AA3002-23  14-FEB-24 ToLevel Mibertycn Uus rfendnce Jevel rabja 92 o
8. Level linearity including the level range control 0.2 0.3
2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated jtem only. 9. Tone burst response 0.2 03
3. This certificate is traceable o the international sysicm of unit maintained a : 10. Peak € sound level 02 935
3.1 Netional Institute of Metrology (Thailand), M virioas inthestiot i e
3.2 Thailand Institute of Scientific and Technological Research (TISTR), 12. High level stability 0.1 0.1
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Cert. No. : ACL24012
Cert. No, ; ACL24012 Joh No, : VC67ACO044
Job No. : VC6TACON4 Pages  : Sofg
Pages  : d0f8 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz,
Result of calibration : Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity tiz) Flat Cweight | A-weight Asceplance
Limits
Rer‘.mf'e Metrerod Ascepance 6 0.0 00 0.0 20
Acoustic Signal Value Deviation Limit 12 00 %0 00 pr
i) (d8 } (dn) (a8) 250 0.0 00 00 15
L ssseam 939 90 0.3 500 0.0 0.1 0.0 =15
1000 0.0 0.0 0.0 +1.0
2. Self-generated noise 2000 0.0 0.1 0.0 +2.0
2.1 Normal test 4000 0.0 0.0 0.0 3.0
Measured Value 8000 0.0 0.1 0.1 £5,0
(dB)
14.6 5. Frequency and time weightings at 1 kHz
.2 The microphone of the sound level meter was replaced by electrical signal input device. 1 Frequency weightngs a 1 Ktz
Frequency Measured value Anticipated | Measured | Deviated | Acceptance
Weighting (48) Fmﬂ"c"ﬂv Value Value Value Limits
- Weighting (dB) (dB) (dB) (dB)
A - weight 12.6 A - weight 94.0 94.0 0.0 +02
C - weight 19.2 C - weight 94.0 94.0 0.0 0.2
Flat 24.8 Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic respanse at a level of 84 dB Anticipaicd | Measared Deviated =
Frequency Deviation from various frequency weighting response curve (dB) F""_l"”'_"" Value Value Value Limits
CHE) Flat Coweight | Asweight Aceapinos w?mg - i = o
e ast 94.0 94.0 0.0 +0.1
125 03 o 03 15 Slow 94.0 94.0 0.0 +0.1
1000 0.0 0.0 0.0 1.0 Leg 94.0 94.0 0.0 0.1
5000 1.0 L1 11 5.0
6. Long - term stubility
SLM Display | SLM Display | Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
7 LN -
71 S 2
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Cert, No. : ACL24012 Cert. No. : ACL24012
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Pages  : Gof8 Pages : 7of8
7. Level linearlty on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceplance
Anticipated Measured Deviated Acceptance Range Value Value Value Lttt
Value Value Value Limits (dn) (dB) (dB) (dB)
L) {48 18] {2) Auto 94.0 94.0 0.0 1.1
137.0 1370 0.0 +1.1
136.0 136.0 0.0 +1.1
135.0 1350 0.0 11 9. Tone burst response
134.0 134.0 0.0 1.1 Time Tone burst Anticipated Measured Deviated | Acceptance
133.0 133.0 0.0 1.1 duration, Tb Cycle Value Value Value Limits
1320 132.0 0.0 +1.1 Weighting (ms) (dB) (dB) (dB) (dB)
1310 1310 0.0 1.1 025 1 1080 107.9 0.1 15;-5.0
129.0 129.0 00 211 Fast 2 8 117.0 117.0 0.0 1.0;-2.5
124.0 1240 0.0 211 200 800 1340 134.1 0.1 £1,0
119.0 119.0 00 + 11 3 P 108.0 108.0 00 15:50
40 140 0 =2 Slet 200 800 1276 127.6 0.0 1.0
Lol D 09 2Ll 025 i 99.0 989 01 1.5:-5.0
L0 1040 L 211 SEL 2 8 108.0 108.0 00 1025
20 20 o0 - 200 800 1280 128.0 00 +1.0
940 94.0 0.0 i 1.1
89.0 89.0 0.0 +1.)
840 840 00 211 10. Peak C sound level
9.0 9.0 00 £1.1
74.0 74.0 0.0 £1.1 Number of cycle Anticipated |  Measured Deviated | Acceptance
9.0 69.0 00 +11 in Value | Value, Lepesk|  Value Limits
64.0 64.0 0.0 11 test signal (dB) (dB) (dB) (dB)
59.0 390 00 211 Continuous 133,0 133.0 0.0 +3.0
540 540 00 1.1 Onc 136.4 1363 0.1 3.0
49.0 49.0 0.0 £1.1
o $#0 o0 2L Number of cycle Anticipated | Measured | Devisted | Acceptance
;::Z j:: -:ul : :: in Value Value Value Limits
30.0 29 0.1 1.1 test signal (ds) (dB) (dB) (dB)
290 289 0.1 1.1 Continuous 133.0 133.0 0.0 2,0
280 279 0.1 1,1 Positive half cycle 135.4 135.2 0.2 42,0
27.0 26.8 0.2 +1.1 Negative half cycle 135.4 135.2 02 £2.0
26.0 259 0.1 +1.1
250 249 0.1 £ 11

7 Ledh-
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I1. Overload indication

Cert. No. : ACL24012
Job No. : VC6TACO044
Pages : 8of8

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-halfcycle | one-half cycle (dB) (dB)
89.7 89.5 -0.2
0, ti.S—‘
12. High level stability
SLM Display | SLM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 137.0 137.0 0.0 +0.3

The reported uncertainty is based on a standard uncertainty multiplied by coverage

arany value following caleulati idi o

factor k =2

P g a lavel of of

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623393/ 198640 /26421
1D No.: RYG_FS0618
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Lacation : - — ﬁn;,rém,,‘f;

Ambient Temperature ; (230 %3) °C x BY ik c |

Pressure : (1013 £3) kPa 7 - .__W {

Relative Humidity : (500 =20 ) % p o o t
T (1 C VL

Received Date : 05 JANUARY 2024 i .

Calibration Date : 12-15 JANUARY 2024

Date of Issue : 16 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

Approved by : 7—- w—
<

( Thanakul Petchurai )

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN

451-451/i Sirinthorn Road, Bangbumru, Bongplud, Bangkok, 10700 Theilond associates

Tol. +66 2433 831 Email : calibration@sithiphoarn.com

MSC-TISITIS 17075
CAUBRATION 0394

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No. : ACL24034
Job No. : YC67AC0052
Pages : 2of8

This cquipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
The SLM had tests 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments.

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

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

Instrument Model Serial Na,
Waveform Generator 33210A MY48017076
Wavefonm Generator 33511B MY52302742
Digital Multimeter 33461A MYS53220104
Digital Multimeter 33461A MY53220076
Digital Multimeter 344614 MY60024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-42KAI 34560495

Cert. No. Dug Date
EF-0009-23  07-FEB-24
EF-0010-23  07-FEB-24

EEL.BP 3000266 13-FEB-24
EEL.BP 29/0266  13-FEB-24
EEL.BP 31/0266  14-FEB-24
EF-0011-23  08-FEB-24
AA-1001-23  14-FEB-24
AA-3002-23  |4-FEB-24

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 to the i ional system of unit maintained at ;

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

7 LAk
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Cert. No. : ACL24034
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Pages : 3of8

Summary of Measurement Result ;
u ¥ permitted
Parameter uncertainty of
(dB)
measurcment (dB)
1, Absolute sensitivity 0.2 N/A
2, Self-generated noise 0.2 N/A
3. A ical signal tests of freq i
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12. High level stability 0.1 0.1

V)
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Cert.No. 1 ACL24034 Job No. : VCG6TAC052
Job No. : VC6TAC0052 Pages : S5of8
Pages  : 408 4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz
Result of calibration :
Frequency Deviation from various frequency ‘weighting response curve (dB)
1. Absolute sensitivity LHz) Flat C-weight A-weight Sompn
Aol Measured s 63 0.0 0.0 0.0 ':;_n:'
Acoustic Signal Value Deviation Limit 5 n.u n. 7y 0'0 P
(dB) (dB) (dB) (dB) 55 o o = S
93.9(93.98) 939 0.0 +03 5 oy 5 o s
1000 0.0 0.0 0.0 +1.0
2, Self-generated noise 2000 0.0 0.0 0.0 2.0
2.1 Normal test 4000 0.0 0.0 0.0 +3.0
Motosi Vilon 000 0.0 0.1 0.1 +5.0
(dB)
e 5. Frequency and time weightings at | kHz
. 5.0 F ighti
22 The microphone of the sound level meter was replaced by eleetrical signal input device, Tty eI
Frequency Measured value Anticipated |  Measured Deviated | Acceptance
Weighting () Frequency Value Value Value Limits
- Weighting (dB) (dB) (dB) (d8)
A weipl . A~ weigh 540 94.0 00 02
C- weight 17.4 C - weight 94.0 94.0 00 £02
Fimt 233 Flat 94.0 94.0 0.0 %02
3. Acoustical signal tests of frequency wel tinps 5.2 Time weighting a1 | kHz
req 2
Meter free-field acoustic response at a level of 84 dB Anticipated | Measured Deviated Acecpance
Frequency Deviation from various frequency weighting response curve (dB) :’mqﬂ:my Vadue Value Yahis Limis
e (dB) (dB) (dB) (dB)
H. A
e Flat Coweight | A-weight wam Fast 940 %40 0.0 +0.1
imits
125 03 03 03 215 Slow 94.0 94,2 0.0 +0.1
1000 0. 0.1 0.1 10 Leg Lol o L 20l
8000 0.3 0.2 -0.2 £5,0
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dn) (dB) (dB)
A - weight 94.0 94.0 0.0 +03
- m ) . At
., LTD.
SITHIPORN ASSOCIATES CO,, LTD. s 'TH'PURT':' ;ssggg:’:foie -
CALIBRATION LABORATORY SITHIPORN) CALIBRATIONL SITHIPORN,
2 ates - ! burru, Bangplud, Bangkok. 16700 Thaltond assoclates
451451/ Skdinthorn Road Bangbumi, Bangplud. Bangkok 10700 Thalland associates £/ N ;1:: :\;V;?;;‘::;:nﬂwgmmw; W%wwm:-?mm ot P
Tol. +66 2433 833) Email: calibration@eithiphorn.com CALMLATON 6 ¢ CAUGRATION 0394
Cert. No. : ACLZ4034 Cert. No. : ACL24034
Job No. : VCETACO0S2 Job No. : VC67AC0052
Pages : 60of8 Pages : Tof8
7. Level linearity on the reference level range 8. Level linearity including the level range control
p Anticipated Measured Deviated Acceptance
Anticipated Measured Deviated Accoptance o
Value Value Value Limis Range Value Value Value Limits
(dB) (dB) (dB) (B} (dB) (dB) (dB) (dB)
137.0 137.0 00 +1.1 Auto 94.0 94.0 0.0 1.1
136.0 136.0 00 1.1
135.0 135.0 0.0 +1.1 9. Tone burst response
134.0 1340 00 211 Time Tone burst Anticipated | Measured Deviated | Acceptance
1330 1330 00 2l duration, Tb Cycle Value Value Value Limits
1320 1320 L 211 Weighting (ms) (dB) (dB) (dB) (dB)
L 1310 Ll sl 0.25 ] 108.0 107.9 01 1.5:5.0
::2 :: : :z 2 : : Fast 2 8 117.0 17.0 0.0 10;25
& .| | £1,
200 800 134.0 134.1 0.1 £1.0
119.0 119.0 0.0 1.1
! ! .0 15:-5.0
114.0 1140 0.0 £1.1 Slow 2 A 10 “::0 gn '1] .
1090 109.0 00 11 200 300 127.6 127.6 : -
104.0 104.0 0.0 +1.] 0.25 1 99.0 98.9 -0.1 1.5:-5.0
9.0 9.0 00 il SEL 2 8 108.0 108.0 0.0 1.0;-2.5
940 940 0.0 =11 200 800 128.0 128.1 0.1 £1.0
#9.0 £.0 00 £1.1
8.0 84.0 00 +1.1
0 50 0 1 10. Peak C sound level
40 4.0 00 211 Number of cycle Anticipated | Measured | Deviatled | Acceptance
5.0 89 L1 21l in Value  [Value, Lepeak|  Value Limits
640 $a.0 L L) test signal (dB) (dB) (dB) (dB)
::g :’:: _‘;u - :: Continuous 133.0 133.0 0.0 3.0
. 3 L1 %]
4 135.5 09 3.0
9.0 90 00 11 L L
4.0 44.0 0.0 1.1
190 9.0 0.0 £ 1.1 Number of eycle Anticipated | Measured Deviated | Acceptance
34.0 340 0.0 1.1 in Value Value Value Limits
30.0 299 0.1 +1.1 test signal (dB) (dB) (dB ) (dB )
290 289 0l 1) Continuous 133.0 133.0 0.0 2.0
280 280 00 11 Posilive half cycle 1354 135.2 02 22,0
210 20 00 +1.1 Negative half cycle 1354 135.2 0.2 420
260 26.1 0.1 £1.1
250 249 01 1.0

7 ldit -
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Cert, No. : ACL24034
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11. Overload indication

Meastred valuc ( dB ) Devisted A:c:plﬂ
Positive Negative Value Limits
one-half cycle one-half cycle (dB) (dB)
89.7 89.6 -0.1 +1.5

12. High level stability

SLM Display | SLM Display Devialed Acceptance
Fn'?umcy 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 2 standard uncertainty multiplied by coverage factor k =2

or any value following caleulation,providing a lavel of confidence of approximately 95 %

End of Calibration Certificate
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623394 / 198641 /26422

ID No.: RYG_FS0619

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 : - ———————— ey
Ambient Temperature : (230 £3) o) By Wﬂiﬂlpffh P i
Pressure : (1013 =3 ) kPa H
Relative Humidity : ( 50.0 20 ) % 3 SVED DY %

Received Date : 05 JANUARY 2024
Calibration Date : 12-15 JANUARY 2024
Date of Issue : 16 JANUARY 2024

L)

Calibrated by : Nathakom Pisutpaisan

Approved by ; 7‘ M .

(  Thanakul Petchurai )

This certi is issued in with the requir

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

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY SITHIPORN

451-454/l Sirinthorn Road, Bangbuminy, Bongpiud. Bangkek. 10700 Thalland associate

; NSCTISHTIS 17025
Tol +86 2433 Badl Ermnall : colibration@sithiphorn.com CXORATION RIS

Cert. No. : ACL24035

Job No. : VC6TACH052

Pages 1 2of8
Calibration Proccdure : CP-AC-01

Calibration Method :

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

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

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

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model Serial No, Due Date
Waveform Generator 33210A MY48017076 07-FEB-24
Waveform Generator 33511B MY52302742 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Meusuring Amplifier NA-42KAL 34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable 10 the i system of unit maintained at :

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

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN
4514511 Sirinthorn Road, Bangbumru, Bangplud, Bongkok, 10700 Thailand associates
Tol. +66 2433 8331 Emoail: calibrotion@sithiphorn.com NSCTISHTIS 17025

CALIDRATION 0394

Cert. No. : ACL24035
Job Ne. : VC6TACO052
Pages : 3of8

: ot M ment Result
Uncertainty Maximum-permitted
Parameter uncertainty of
(4B) measurement (dB)
1. Absolute sensitivity 0.2 NA
2, Self-gencrated noise 0.2 N/A
3. A ical signal tests of freqy ghting;
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tesis of frequency weightings
For 10 Hz 104 kHz 0.3 0.6
For > 4 kHz 10 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz 2 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level lincarity on the reference level range 0.2 0.3
8, Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 035
11. Overload indication 0.2 0,25
12. High level stability 0.1 0.1




SITHIPORN ASSOCIATES CO,, LTD.
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Pages  : 4of8 4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.
Result of calibration ;.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Flat Coweight | A-weight G
Reference Measured Acceptance Limits
Acoustic Signal Value Deviation Limit L 4o 0l 0.0 220
(dB) (dB) (dB) (dB) 125 0.0 00 0.0 1.5
93.9 (93.98) 939 0.0 203 2% 80 L0 99 13
500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 1.0
2. Self-generated noise 2000 00 01 0.0 20
2il Nopal selt 4000 0.0 0.0 00 3.0
Measured Value 8000 0.0 0.1 0.1 +5.0
(dB)
14.6
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Measured value Anticipated | Measured Deviated | Acceptance
Weighting (dB) Frigisiey Value Value Value Limits
A —weigt 08 Weighting (dB) (dB) (dB) (dB)
C - weight 171 A - weight 94.0 94.0 0.0 +0.2
Timt 29 C - weight 94.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency welghtings 5.2 Time weighting at | kHz
Meter free-field acoustic response at a level of 84 dB ~— -
Anticipated Measured Deviated Acceplance
Frequency Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) Ft G — Acceptance Weighting (aB) () (a8) (s
Limits Fast 94.0 94.0 0.0 +0.1
125 0.1 0.1 0.1 £1.5 Slow 940 94.0 0.0 *0.
1000 00 00 00 1.0 Leg 94.0 94.0 0.0 +0.1
8000 0.1 0.1 0.2 +5.0
6. Long - term stability
SLM Display | SLM Display | Devisted | Acceptance
Frequency at final Value Limits
Weighting (dB ) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3
7 Ak 7 Akt -
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CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN,
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7. Level linearity on the reference level range 8. Level lincarity including the level range contral
Anticiputed | Measured | Deviated | Accepance Anficipatod | Measiiod. | Deviated | Acceptance
Value Valve Value Limiis Range Value Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 1.1 Auta 94.0 94.0 0.0 1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 Eanl 9. Tone burst response
1340 1340 0.0 2kl Time Tone burst Anticipated | Measured | Devisted | Acceptance
1339 1230 o0 Ll duration, Th Cycle Value Value Value Limits
1;72 :;?g gg i 1: Weighting | (ms) (dB) (dB) (dB) (dB)
1290 1350 Y} P 0.25 1 108.0 107.9 -0.1 1.5:<50
1240 1240 00 P Fast 2 8 117.0 117.0 0.0 1.0;:-2,5
119.0 1190 0.0 PET] 200 800 134.0 134.1 0.1 1.0
T a0 70 =19 wris 2 8 108.0 108.0 0.0 15:-5.0
109.0 1050 70 ) 200 800 121.6 127.6 0.0 +1.0
104.0 104.0 0.0 1.1 025 1 99.0 98.9 0.1 1.5;-5.0
99.0 99.0 0.0 +1.1 SEL 2 8 108.0 108.0 0.0 1.0:-2.5
94.0 94.0 0.0 1.1 200 800 128.0 128.1 0.1 +1.0
89.0 89.0 0.0 + 1.l
84.0 84.0 0.0 %1l
790 79.0 0.0 11 10, Peak C sound level
Lol =L L2 S Number of cycle Anticipated | Measured Deviated | Acceptance
Z‘g ::2 :: : i: in Value | Value, Lepeak|  Value Limits
90 P 20 T test signal (dB) (dB) (dB) (dB)
T PY) 00 Y] Continuous 133.0 133.0 0.0 +3.0
9.0 9.0 00 11 One 1364 135.6 -0.8 +3.0
44.0 44.0 0.0 %1.1
39.0 9.0 0.0 #1.1 Number of cycle Anticipated Measured Deviated Acceplance
34,0 340 0.0 £1.1 in Value Value Value Limits
30.0 299 0.1 1.1 test signal (dB) (dB ) (dB) (dB)
299 89 0.1 1) Continuous 133.0 133.0 0.0 2.0
80 29 o1 L Positive half eycle 135.4 1352 02 £2.0
710 %9 0] 2Ll Negative half cycle 135.4 1352 0.2 420
260 25.9 0.1 & L1
250 M8 02 1.1

/":w__
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Calibration Certificate

11. Overload indication Equipment : SOUND LEVEL METER
Manufacturer : RION
Mossured valva: (R ) Devisied | Acceptance Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Poritlve Nogative Value Limits Serial No.: 00623392 /198639 /26420
one-half cycle | one-half cycle (dB) (dB) D No.: RYG_FS0617
89.7 89.5 -0.2 1.5
12. High level stability Condition As Found : GOoD
SLM Display | SLM Display Deviated Acceptance Customer : ALS LABORATORY GROUP (THAILAND) CQ., LTD.
Frequency st initial at final Value Limits 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
Weighting (dB) (d8) (dB) (dB) KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
A - weight 137.0 137.0 0.0 +0.3
Location : - B T e —
Ambient Temperature : (23.03) e REVIEWY BY ﬂ?mém ® !
Pressure : (1013 £3) kPa ‘
Relative Humidity : (50,0 £20 ) % | APPRONED _ﬁ:b\

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

nhfts

or any value following ion,providing a lavel of of approximately 95 %

Received Date :
Calibration Date :
Date of Issue :

05 JANUARY 2024
12-15 JANUARY 2024
—— End of Calibration Certificate 16 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

7. Al

( Thanakul Petchurai

Approved by :

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced
other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01 Summary of Measurement Result ;.
Calibration Method : Uncertainty Maximum-permitted
This equipment was calibrated by follow on IEC-61672-3 (2013) Standard for sound level meter (SLM). Parameter uncertainty of
The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference g measurement (dB)
Standart .
andard Instruments ) 1. Absolute sensitivity 0.2 N/A
For tests results of cach items were made by observation of each Instruments display and also with SLM's display. 2. Self-gencrated noisc 02 ol
» 3. A ical signal tests of freq ighti
Condition of this result of calibration : = 125 Hz 0.3 0.6
1. Reference Standard Instruments : 1000 Hz 03 0.6
Instrument Model Serial No, Cert.No.  DueDate 8000 Hz 03 o
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24 4. Electrical signal tests of frequency weightings
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24 For 10 Hz 10 4 kHz 03 06
Digital Multimeter 33461A MY53220104  EEL.BP 300266 13-FEB-24 For >4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 334614 MYS3220076  EELBP29/0266 13-FEB-24 For> 10 Kz 10 20 Kz - 1.0
Digital Multimeter 344614 MYG60024273  EEL.BP 3140266 14-FEB-24 T PR ——— 02 0.2
Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24 R " 2 g-| 0.1
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 . Long '_lm_mbl i 0.2 0‘3
Measuring Amplifier NA-42KAI 34560495 AA300223  14-FEB-24 [ Lovel Inclyion e cefereiie level Hge = ¢
8. Level linearity including the level range control 0.2 0.3
2. This result of calibration was found aceurate as shown oa dute and place of calibration for this calibrated item only, 9. Toric biirt rosporias L e
3. This certificate is traceable 1o the international system of unit maintained at 10. Peak C sound level e L]
3.1 National Institute of Metology (Thailand), 11 Croaloa Indleatin = 02,5
" e ¢ § ili . 0.
3.2 Thailand Institute of Scientific and Technological Rescarch (TISTR), 12 Bighlcvel subiley =
?- w\'— e raaan
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Pages 4018 4. Electrieal signal tests of frequency welghtings
Weighting network response with relative to | kHz.
JAASHIE AT SARD e Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Flat C-weight A-weight A?mm
imits
Mmm Measured . S 63 0.0 0.0 0.0 2.0
Acoustic Signal Value Deviation Limit e o0 ol i oy
L35 $B) (K8} () 250 0.0 0.0 0.0 1.5
93.9 (93.98) 93.9 0.0 203 5 7 P T T
1000 0.0 0.0 0.0 +1.0
2, Self-generated noise 2000 0.0 01 0.0 2.0
2.1 Normal test 4000 0.0 0.0 0.0 43,0
Measured Value 8000 0.0 0.1 0.1 +5.0
(dB)
i 5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by clectrical signal input device, 51 Frequency weightings at 1 kHz
Frequency Measured value = Anticipated | Measured Deviated Acceplance
s requency Value Value Value Limits
b . 28 Weighting (dB) (dB) (dB) (dB)
A - welght 138 A~ weight 940 94.0 0.0 £02
C - weight 28 C- weight 940 910 00 402
L] 261 Flat 94.0 94.0 00 102
3. Acoustical sigual tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at a level of 84 dB Anticipaied | Moasured Deviated | Acoopiance
Frequency Deviation from various frequency weighting response curve (dB) ::::::: Value Value Value l-i:;l’
(Hz) s -y Accepunce > C ;BDJ ( ;BOJ ( :: ) (* 2 ])
Limits i ] ] .
125 0.1 0.1 0.1 *1.5 Slow 940 94.0 0.0 +0.)
To0% o8 0 s 10 Leg 94.0 940 0.0 £0.1
8000 12 13 13 45,0
6. Long - term stability
SLM Display | SLM Display| Devisted | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.1 0.1 +0.3
= L. . 7 it
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ASSOCIATES CQ., LTD. ALIBRATION LABORATORY
CALIBRATION LABORATORY SITHIPORN SAUBR SITHIPORN)
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7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Anticipated Measured Deviated Acceptance Range Value Value Value it
Value Value Value Limits (dB) (dB) (dB) (dB)
L) L) LB ) Auto 94.0 94.0 0.0 1.1
137.0 137.0 00 £11
136.0 136.0 0.0 + 1.1
135.0 1350 0.0 11 9. Tone burst response
134.0 134.0 0.0 + 1.1 Time Tone burst Anticipated Measured Deviated Acceptance
133.0 133.0 0.0 £1.1 duration, Tb Cyele Value Value Value Limits
1320 1320 0.0 11 Weighting (ms) (dB) (dB) (dB) (dB)
131.0 1310 00 +11 025 1 108.0 108.0 0.0 1.5;-5.0
129.0 129.0 09 211 Fast 2 8 117.0 117.0 0.0 1.0;-25
1240 1240 00 21l 200 800 134.0 134.1 0.1 £1.0
119.0 130 04 2 2 8 108.0 108.0 0.0 15:-5.0
1140 140 00 211 Slow 200 300 1276 127.6 0.0 +1.0
i L 0 Fhl 025 ) 99.0 98.9 01 1.5:-5.0
':;: ;(:’o :‘g : :: SEL 2 8 108.0 108.0 0.0 1.0 2.5
0 P 55 o 200 800 128.0 128.1 0.1 £1.0
59.0 89.0 0.0 4 1.1
B0 Ll L) 24 10 Peak C sound level
79.0 790 0.0 + 1.1
74.0 74.0 0.0 +1.1 Number of cycle Anticipated Measured Deviated Acceptance
69.0 69.0 00 x| in Value Value, Lepeak Value Limits
64.0 64.0 0.0 1.1 test signal (dB) (dB) (dB) (dB)
390 550 00 %11 Continuous 133.0 133.0 0.0 +3.0
40 40 00 L2 h] One 1364 136.0 04 3.0
49.0 49.0 00 1.1
o 10 o8 =i Number of cycle Anticipated | Measured Deviated | Acceptance
;:: ;:fl g: : :: in Value Value Value Limits
30.0 30.0 0.0 + 1.1 test signal (dB) (dB) (dB) (dB)
20 290 00 11 Continuous 133.0 133.0 0.0 42,0
280 280 0.0 1.1 Positive half cycle 135.4 135.1 -0.3 2.0
27.0 271 0.1 £1.1 Negative half eycle 1354 135.1 -0.3 £2.0
26.0 26.1 0.1 £1.)
250 25.1 0.1 +1.1

Ll
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11. Overload indication

[ Moasurcd valus (28 Deviated | Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.7 8.7 0w | us

12. High level stability

" SLM Display | SLM Display Deviated Acceptance
w"'-"']"'-‘fc.'f at initial at final Value Limits
1)
eighting (dB ) (dB) (dB) (dB)
A - weight 137.0 1370 0.0 03 |

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

or any value following caleulation,providing a lavel of confid

of approximately 95 %

End of Calibration Certificate
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623395 / 198642 /26423
ID No.: RYG_FS0620
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 : - et ———y
Ambient Temperature : (230 £3) °C BY . _W""ﬂ(‘_?;”"’ F) |
Pressure : (1013 £3) kPa

iy

Relative Humidity : O\E ¥ 7 A7
Y sven. pare . M Drfun

(500 =20 ) % AF

Reeeived Date :
Calibration Date :
Date of Issue ;

05 JANUARY 2024
12-15 JANUARY 2024
16 JANUARY 2024

Calibrated by : Nathakom Pisutpaisan

: ,

( Thangkul Petchurai )

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 written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Summary of Measurement Result ;.
Calibration Method :
This equipment was calibrated by follow on 1EC-61672-3 (2013) Standard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had tests 1o Acoustical and Electrical signal tests of frequency weighting with Anechoie chamber and Reference Parameter uncertajoty of
Standard Instruments, (5 measurement (dB)
For tests results of each items were made by observation of each Instruments display and also with SLM's display. 1. Absolute scnsitivity 02 N/A
2. Self-generated noise 02 N/A
Condition of this result of calibration : 3. Acoustical signal tests of frequency weightings
1. Reference Standard Instruments : 125 Hz. 0.3 0.6
Instrument Madel Serial No, Cert, No, Due Date 1000 Hz 0.3 0.6
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24 8000 Hz 0.3 0.7
Waveform Generator 335118 MYS52302742 EF-0010-23 07-FEB-24 4. Electrical signal tests of frequency weightings
33461A MY53220104 EEL.BP 3040266  13-FEB-24 For 10 Hz to 4 kHz 0.3 0.6
33461A MY53220076 EEL.BP 29/0266 13-FEB-24 For > 4 kHz to 10 kHz 0.3 0.7
Digital Multimeter 3M6IA MY60024273 EEL.BP 31/0266  14-FEB-24 For > 10 kHz 10 20 kHz = 1.0
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and time weightings at 1 kHz 0.2 02
Condenser Micraphone 4180 2077900 AA-1001-23  14-FEB-24 S o e Sy o i
Measuring Amplifier NA-2KAI 34560495 AATINZZY Ta-EEB-2Y 7. Level linearity on the reference level range 02 0.3
2. This result of calibration was found accurate s shown on date and place of calibration for this calibrated item only. 8. Lével iincarity imcliding the level fanige eantrol 02 £a
, . . £ - T 9. Tone burst response 0.2 0.3
3. This certificate is traceable to the | system of unit dat:
10. Peak C sound level 02 0.35
3.1 National Institwe of Metrology (Thailand). 11. Overload indication 02 0.25
1.2 Thailand Institute of Scientific and Technological Research (TISTR). 12, High level suability o1 0.1
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Pages 4of8 4, Electrical signal tests of frequeney weightings
) Weighting nctwork response with relative to 1 kHz.
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Pl I pveigh Aw'q:nl.lm
Reference Measured Acceplance Limits
Acoustic Signal Value Deviation Limit 6 o0 0.1 00 220
(dB) (dB) (dB) (dB) 125 0.0 0.0 0.0 1.5
939 (93.98) 939 0.0 0.3 =0 0 0.0 00 2l
500 0.0 0.0 0.1 £1.5
1000 0.0 0.0 00 +1.0
2. Self-gen:::::m::::: 2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 £1.0
Measured Value 8000 0.0 0.1 0.1 5.0
(dB)
142
5. Frequency and time weightings at 1 kHz
2.2 The microphone of the sound level meter was replaced by clectrical signal input device. 5.1 Frequency weightings at | kHz
Frequency Measured value Anticipated Measured Deviated Acceptance
Weighting (dB) Frequency Value Value Value Limits
A - weight 9.9 Weighting (dB) (dB) (dB) (dB)
C - weight EE A - weight 94.0 94.0 0.0 02
Y 73 C - weight 94.0 94.0 00 +0.2
Flat 94.0 94.0 0.0 +0.2
3. Acoustical signal tests of frequency weightings 5.2 Time weighting at 1 kHz
Meter free-field acoustic response at 2 level of 84 dB
Anticipated Measured Deviated Acceptance
Fquu:ncy Deviation from various frequency weighting response curve (dB) Frequency Value Value Value Limits
(Hz) - P - Aseapianc Welghung (d8) (4B) (4B) (dB)
Limits Fast 9.0 94.0 0.0 +0.1
125 0.3 0.3 0.4 +15 Slow 94.0 94.0 0.0 +0.1
1000 0.0 0.0 0.0 £1.0 Leq 94.0 94.0 0.0 +0.1
8000 0.7 0.8 08 5.0
6, Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (48) (dB) (dB) (4B)
A - weight 94.0 94.0 0.0 +03
5 e - 7. S
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7. Level linearity on the reference level range 8. Level linearity including the level range contral
Amticipated | Moasured | Deviated | Acceptance Anticipated | Measured | Dovisied | Aceeptanios
Value Value Value Limits Range Valne Value Value Limits
(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
137.0 137.0 0.0 41 Auto 94.0 94.0 0.0 1.1
136.0 136.0 0.0 111
1350 1350 0.0 * 11 9. Tone burst response
1340 1340 00 *L Time Tone burst Anticipated | Measured Devisted | Acceptance
LS Lot B 21l duration, To | Cyele Value Value Value Limits
1128 L L i Weighting | (ms) (d8) (dB) (aB) (dB)
L 1212 L b 025 | 108.0 107.9 0. 15:-50
1290 126.0 00 + 1.1
T T =5 = Fast 2 8 117.0 117.0 0.0 1.0;-2.5
150 150 s T 200 800 134.0 134.0 0.0 £1.0
160 46 TS T i 2 8 108.0 108.0 0.0 1,5;-5.0
1090 1090 o0 Y] 200 $00 127.6 127.6 0.0 £1.0
104.0 1040 00 Y] 0.25 | 99.0 98.9 0.1 1.5:-5.0
99.0 9.0 0.0 +1.] SEL 2 8 108.0 108.0 0.0 1.0;-2.5
94.0 94.0 0.0 41, 200 800 128.0 128.0 00 £1.0
8.0 £9.1 0.1 1.1
840 84.1 0.1 1.1
290 790 00 Y] 10. Peak C sound Jevel
740 . 0.1 *1.1 Number of cycle Anticipated | Measured Deviated | Acceptance
L ol Pl xh1 in Value | Value, Lepeak|  Value Limits
Lo 540 o 20 vl tigaal (dB) (dB) (dB) (dB)
59.0 59.1 0.1 £ o i o ) o5
540 54.0 00 + 1.1
oE s A R One 1364 136.1 03 3.0
4.0 44.0 0.0 £1.1
190 19.0 0.0 1.1 Number of cycle Anticipated Measured Deviated Acceplance
340 340 0.0 £1.1 in Value Value Value Limits
30.0 300 00 %11 test signal (dB) (dB) (dB) (dB)
20 290 00 £ 1l Continuous 133.0 133.1 0.1 .0
280 280 00 A1 Positive half cycle 1354 135.3 0.1 2.0
20 210 L ek 1] Negative half cycle 135.4 1353 0.1 2.0
26.0 26.0 0.0 +1.1
250 249 0.1 £1.1

- Behf -
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SITHIPORN ASSOCIATES CO.,LTD.

CALIBRATION LABORATORY

SITHIPORN
4514511 Sirinthorn Road Bangbumiry, Bangplud, Bangkok, 10700 Thailand assocrates : g
Tol. +66 2433 8331 Email :ﬂﬂl}ruhol@imiphom com MIC-TISETIS 17025

CAUBRATION 0394

Cert. No. : ACL24036
Job No. : VC67AC0052
Pages  : Bofg

11. Overload indication

Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle one-half eycle (dB) (dB)
89.7 897 00 [ wms |

12, High level stability

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

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

or any value following caleulation,providing a lavel of confidence of approximately 95 %

= End of Calibration Certificate

CERTIFICATE OF CALIBRATION o gl D

ISSUED BY Cirrus Research pic
L iy |24
DATE OF ISSUE 15 December 2023  CERTIFICATE NUMBER 205046 e

Cirrus Research plc Faged a2
Acoustic House Approved signatory
Bridlington Road N.Smith

n:ﬂmm;r:; dilia Electronically signed:
YO14 0PH

United Kingdom \\_:\FB

e

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer:  Cirrus Research plc Notes:
Model: RC:110A

Serial number: 75986

Class: 2

Test summary
Date of calibration: 15 December 2023
The doseBadge reader detailed above has been calibrated ta the published data as described in the operating manual

and in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B ~
Periodic Tests and three determinations of the sound pressure level, fraquency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101,33 kPa using the manufacturer's data.

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described In Annex
B of JEC 60842:2003 for the sound pressure level(s) and fr ies) stated, for the conditions under
which the tesls were performed.

However, as public evidence was not available, from a testing organisation responsible for patterm approval, to
demanstrate that the model of doseBadge Reader conformed to the requirements for pattern evaluation describad in
Annex A of IEC 60842:2003, no general statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60842:2003.

Notes:

This carificat pravidas racaabity of measurement to the S1 system of units andfor 1o units of messurement raslised at the National Physical
Laboratary or other recognised national metrolagy institutes. This cortificate may not ba raproduced other than in full, excapt with the prior written
azproval of the Issuing laboralory. The resulls within this cortificale relate only to the items calibrated. The reported expanded uncertainty is based on &
standard uncartainty multiplied by  caverage factor k=2, providing a coverage probabilky of spproximately 95%.

Certificate Number:

CERTIFICATE OF CALIBRATION 205048

Page 2 of 2
Environmental conditions
The following conditions were recorded at the ime of the test:
Beofore  Pressure:  102.46 kPa Temperature: 23.4 °C Humidity: 34 %
After Pressure:  102.46 kPa Temperature: 23.4 °C Humidity: 35 %
Test equipment
Equipment M Model Serial number
Distortion Meter Keithley 2015 0994818
Acoustic Calibrator Bruel and Kjaer 4231 2610257
Environmental Monitor Comet T75810 21962628

Initlal Acoustic Results

Expected | Sample 1 | Sample 2 | Sample 3 Average | Deviation | Telerance |Uncertainty

Level (dB) 114,00 114.17 11418 114.17 114.17 0.17 075 0.11dB
Distortion (%) <4.00 0.28 028 0.23 0.26 0.25 +4.00 0.13 %
Frequency (Hz) 1000.0 1004.0 1004.0 1004.0 1004.0 4.0 120.0 0.1 Hz

The measured quantilies or deviations (as applicable), extended by the expanded combined uncartainty of
measurement, must not exceed the corresponding tolerance,

Adjusted Acoustic Results

Expectod | Sample 1 | Sample 2 BSample 3 | Averag Deviat Tol Uncertainty
Level (dB) 114.00 | 11402 | 114,01 114.01 114.01 0.01 £0.75 0.11d8
Distortion (%) <4.00 023 0.28 0.25 0.28 0.25 +4,00 0.13%
Frequency (Hz) 1000.0 1004.1 1004.0 1004.0 1004.0 4.0 +20.0 0.1 Hz

Functionality Results

Function

Communication
2 way IR link

End of results

CERTIFICATE OF CALIBRATION oo Amatern P |

ISSUED BY Cirrus Research

DATE OF ISSUE 18 August 2023 CERTIFICATE NUMBER 197597 ——

Cirrus Research Page 10f2
Acoustic House Approved signatary
Bridlington Road R.Thomas
Hunmanby

Electronically signed:

(}\) %’

doseBadge Reader : IEC 60942:2003

North Yorkshire
YO14 0PH
United Kingdom

Instrument information

Manufacturer:  Cirrus Research ple Notes:
Model: RC:110A

Serial number: 76062

Class: 2

Test summary
Date of calibration: 18 August 2023
The doseBadge reader detailed above has been calibrated to the published data as described in the operating manual

and in the half-inch . The and g used are as ibed in IEC60942_2003 Annex B -
Periodic Tests and three dsterminalions of the sound pressure level, frequency and tolal distortion were made.

The sound pressure level was measured using a WS2F condanser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data,

The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex
B of IEC 60942:2003 for the sound pressure level(s) and frequency(les) stated, for the environmental conditions under
which the tests were parformed.

However, as public evidence was not avallable, from a testing organisation responsible for pattern approval, to
demonstrate thal the mode! of doseBadge Reader conlormed to the requirements for patiern evaluation described in
Annex A of IEC 60942:2003, no general statement or canclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60842:2003.

Notes:

This certificate pravides traceabilty of measuremant to the S system of unlts and/or to units of realised at the ¥

o ap'n:rvmmm raona Institutes. This certificats may not be reproduced other than In full, except with the priar written
approval of the issuing laboratory. The rasults within this certificate relate only 16 the itams oalibrated, The reporied axpanded uncertainty is based on
standard uncartainty muliplied by e coverage factor k=2, providing & caverage probabilty of approximately 85%.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 A
TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration ~ Serficsie No.: 238304

Page: 102

Equipment : pH Meter

Manufacturer: Mettior Toledo This certificate may not be reproduced othar than in full
except with the prior written spproval of the hoed of

Modal : SevenExcelience Corporate Services 3: Equipment Calibration and Testing Services.

Serlal Ro.: BE34291445

1D Na.: RYG_EN0152

Condition As-Received: Used tem

Recelved Date: 08 December 2023

Callbration Date: 14 Docember 2023

Reforanca: 2312:0151D5C

Submitted by:  ALS Laboratary Group (Thailand) Co.Lid. Rayong Branch
Ambient Temperature: (23 ¢ 2} *C .

(5010} % 616/10 Moo 5, T.Maenam Khu, A Pluakgaeng,

Rayong 21140, Thailand

Relative Humidity:

Procedure used: Calibration were conducted using calibration procedure No, CP-E17 according lo EURAMET og-15.

Cert. No.; 23E3924

Page.: 20f 2
Result of calibration - (*) Without adjustment () After adjustment
Function: DC voltage measurement Range: 2000 mv
Standard Value UuC* Reading Error Uncertain!
(mv) (mv) (mv) (£0V)
-200.0000 -180.9 0.1 68
-150.0000 -150.0 0.0 65
-100.0000 -100.0 0.0 63
-50.0000 -50.0 0.0 61
0.0000 0.0 0.0 58
50.0000 50.0 00 61
100.0000 100.0 0.0 63
150.0000 150.0 0.0 . 65
200.0000 1999 -0.1 68

The reporied uncertainty of measuremant was based on a standard uncerainty mulliplied by a coverage
factor k=2, providing a leve! of confidence of approximately 95 %

UUC*= Unit Under Calibration.

Condition of this result of calibration
1.Reference standards instruments : -olo-
Instrument Model Sarial No. Cartificate No. Due Date
1) Multl-Product Galibrator 55024 2435802 EE-0041-23 26 Apr 2024
2.This result of calibration was made on requested al the peint specified by cusiomer.
3.The corlificats is valid only 1o the ltem callbrated cn date and place of calibration.
4 This Certification |s Iraceabla 10 Ihe International System of Unit maintained through:-
-National Institute of Matrology Thalland (NIMT)
REVIEW BY ... [VEMUY
APPROVED BY T,
Callbrated by :  Nepachanok Prasomscosir Approved Signatory : v
lssueDate: 15 Decomber 2023 [ ]Phalinoe Prabpaipal
[+ Nuntawat Khamchal
| | Pongsagom Boonyaporn
el
& 0331106 a 1193422
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIFPMENT CALINRATION AND TESTING SERVICES Cert.No.: 23CH1574
S04 PATTANAKARN R'.IAD iﬂl TR SUANLUANG, ‘i ANLUANG BANGKOR 102530 NBC.TRETEA036 FIDI.: 20f3
TEL 0TI AR AT st Condition of this calibration result
1. Refaronce Standard Instrument  : -
Certho.: 23CH15T4 Instrument Serial No. 10 No. Cert. No. Due Date
Page.  1of3 1) Document Process Callorator 54030049 130RC116  23E2802 27 Aug 2024
2 L3 H 2) Ref. Standard Thermomeler 4982054 110RC044 231908 26 July 2024
Certlﬁcate Of Callbratlon This certification Is traceable to the Intemational System of Unit maintained through:-
Equipment : pH Meter - Technology Promotion Assaciation (Thailand-Japan)
Manufacturer : Mettiler Toledo
. 2. Certified : The results are traceable to SI through CPA chem Lid.,
Madal1 SwenEccelacs ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
Sarial No. : B834201445
D No. : RYG_ENO152 Buffer Solution Manufacturer Lot No. Exp. date
1 pH 4.008 CPA chem 913508 14 July 2025
oMol A Récaved: Lac fom pH 6.986 CPA chem 431950 01 Oct 2024
Received Date : 08 December 2023 pH 0.997 CPA chem 9840106 02 Nov 2024
Calibration Date : 15 December 2023 3. This certificate is valid only to the item calibrated on date and place of calibration.
Reference : 2312-0151DSC-3 Calibration Results
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. Rayong Branch Function : mV Measurement

616/10 Moo 5, T.Maenam Khu, A Pluakdaang,
Rayong 21140, Thalland

Amblent Temperature (25 = 25) "C

Relative Humidity : (50 £ 15) %

Calibration Procedurs : In - house method :
- CP-CHS by direct measurement with standard
voltage calibrator and direct measurament with
certified reference malerial (CRM)
- CP-CH8 by comparison with standard thermomeler

Calibrated by : Warakom Lemngagtrakul

Approved by :

Approved Signatory
{ ) Saithip Meangmai
( )\Warakom Lemgagtrakul

( ¥ Ponpan Paipim
Issue Date : 19 Decembar 2023
The Uncertainties are for a confidence probability of appr Iy 95%
This cemificnic may ot han o Tl exeepe peian wridien
Approvel of the head of Corpotate Services § - Exuipmpn Calibration and Testing Scnvices

A 0061696

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
Input
R mv v oH (2mV} %
pH Meter 4.000 177.48 1773 4,000 0.058 2.00
S/N.: BB34291445 7.000 0.00 -0.1 7.000 0.058 200
10.000 -177.48 -177.5 10.000 0.058 2.00

B

a 1193852




Cert.No.: 23CH1574

Page: 3of3
Calibration Results
Function : pH Measurement
three buffers curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Callbration Buffer Solution Reading Reading |pH measurement| factor
{mV) (%) L3
pH Electrode 4,008 4.013 184.1 0.0045 2.00
S/N.: 3225368 6.986 6.938 8.7 0.0084 2.00
9.997 10.002 -164.7 0.0088 211
Funetion : Tomperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Prabe;
= Model : InLab®Experi Pro-ISM
- Sarial No. ; 3225368
Dimension of probe;
- Length : 120 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Tamperatura Roading measurement factor
(*c) (¢} ¢y (c) (£°C) k
250 25.003 243 -0.703 0.13 2.00

Remark : - UUC™ = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncerlainty multiplied by a coverage
factor k, providing & level of confidence of approximataly 95 %.

CALIBRATION AND T
ANG, SUANLUANG BANGKOK I

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIP
SHUPATTANAKARN ROAD SOI 18, S1

TEL 0:2717-3000-30  FAX. 0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No.:

Condition As-Received:
Received Date :
Calibration Date :
Reference :

Submitted by :

Amblent Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

pH Meter

S,

E=N

T
HEC-TILTIENT028.
CALIBRATION 6008

Cert.No.: 23CH1540
Page.: 10f2

Mettler Toledo
Seven2Go 52
C232588422
RYG_FS0607
Used llem

REVIEW BY ...

APPROVED BY &f’ 5

NEXT CAL. DATE ?,"?l""- k

04 December 2023
06 December 2023
2312-0070DSC-1

ALS Laboralory Group (Thailand) Co.,Lld. Rayeng Branch
616/10 Moo 5, T.Maenam Khu,
A.Pluskdaeng, Rayong 21140, Thalland

(25 + 25) °C
(50 £ 15)%
In - house method :

- CP-CHS by direct measurement wilh standard
voltage calibrator and direct measurement
with cerlified reference material (CRM)

‘Warakorn Lerngagtrakul

&..

Approved by :
"o0o: Approved Sigralory
() Saithip Meangmai
( )Warakomn Lerngagtrakul
( ) Ponpan Paipim
Issue Date : 8 December 2023
The Uncertaintics are for a
/! e ——_—
Approval of the head of Corporale Sery e
21193851
A 0061470
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
Cert. No.:  23CH1540 CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES
Page.: 202 5344 PATTANAKARN ::“‘).tm 1% ::} \:\ : ::l;' :;\.J,::LLJ\\;; HANGKOK 10280 o Mo
Condition of this calibration result - ; ° Shimnom
1. Reference Standard Instrument  : -
Instrument Serial No. D No. Cart, No. Due Dats 3LM197
1) Document Process Calibrator 54030049 130RC116 23E2802 27 Aug 2024 of 2

This certification is traceable to the International System of Unil maintained through:-
~ Technology Promotion Association (Thailand-Japan)

2. Cerlified Reference Malerials

Buffer Solution
pH 4.008
pH 6.985
pH 8.997

The measurement resulls are Iraceable to S| through CPA chem Lid,,

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

Exp. date
14 July 2025
14 July 2024
02 Nov 2024

Manufacturer
CPA chem
CPA chem
CPA chem

LotNa.
913588
913599
940106

3. This certificate is valid only to the itom calibrated on dale and place of calibration

Calibration Results

Function : mV Maasuremant
Performing standard curve by Fluke at pH (4,7,10)

Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
i Input (V) k
pH my my pH
pH Meter 4.00 177.48 178 4.00 058 2.00
S/N.: C232588422 7.00 0.00 o 7.00 0.58 200
10.00 -177.48 77 10.00 0.58 2.00
Eunction : pH Measurement
Performing 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 Electrode 4.008 4.01 178 0.0071 2.00
SIN.: 2465870 6.985 6.99 2 0.0099 2.00
8.997 10.00 -173 0.0095 2.00

The reported uncertainty of measuremen! was based on a standard unceriainly multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

~o0o-

SA

21192692

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Recelved Order :
Calibrated Date :

Ambient Temperature :

Relative Humidity :
AC Line Voltage :

Calibrated by :

Approved by :

( ) Pornthippa Tameyaku!

{ ) Pofipan Paipim
(11 Suwit Imjai

Issue Date :

The Uncertainties are for a confidence prol

pH Meter wilh Sensor
Mettler Toledo
Seven2Go 52
2325688422

RYG_FS0807

ALS Laboratory Group (Thailand) Co.,Ltd

Rayong Branch

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

Rayong 21140 Thailand

TPA On Site Calibration Laboralory

04 December 2023
08 December 2023
(26210)C
(50+30)%
(220:22)V

Khit Ruttanaprapachal

Approved Signatory

15 December 2023

bility of approximately 95%

Appros

other than i

with the prige wri

el Calibeatio

A 0061578




Equipment : pH Meter with Sensor Cert. No.: 23LM187
Condition As-Received :  Used liem Page. 2of 2
Reference : 2312-0070DSC-4

Procedure Used :-
Calibration were conducted using in-house calibration procedure CP-OTO1 according lo comparison with
Industrial Platinum Resistance Thermometer ( IPRT ) inlo Temperature Bath.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Refersnce standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer ATEB43 23124 TPA 04 Jan 2024
2. This certificate is valid only 1o the ilem calibrated on dale and place of calibration.

3. This ion is 1o the System of Unit

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment

Function : Temperalure measurement

This 1t was connected with temperature sensor, S/N.: 2465870

Calibration| Immersion Standard uuc Error Uncpraint Coverage
Point Depth Temperature Reading T Uncecsinty. Factor
(c) (mm ) (c) () (*c) (£C) k
25.0 100 25.003 252 0.197 0.16 2.00
30.0 100 30.004 30.2 0.196 0.18 2.00
40.0 100 40.003 40.2 0.187 0.16 2.00
50.0 100 50.006 50.2 0.195 0.16 2,00

UUC* : Unit Under Calibration

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

-olo-

P

21193732

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000 FAX, 0-2719-0484

Cert.No.: 23TW168

Page.; 1 0of 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : YSI i
i — REVIEW BY J\' .
Serfal No. : 15E102796 APPROVED BY 1:2.;—/'&* T
v
ID No. : RYG_EN0032
Received Dato : 21ayzezs | HEXTCAL DATE plonlee.
Test D 24 July 2023
Reference : 2307-0713D8C-1 _
Submitted by : ALS Laboratory Group (Thaitand) Co.,Ltd.
Rayong Branch

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

Laboratory Condition : Temperature (254 5)°C

Humidity (50 £ 20) %
Test Procedure : In - house method : CP-CH3

by Comparison Technique with Azide Modification Method
Tested by : Walalek Sirithean

Sanktn
Approved by :
Approved Signatory

( alee Bulkruea

(v') Saithip Meangmai
( ) Warakomn Lerngagtrakul

Issue Date ; 26 July 2023

B 0320211

Cert.No.: 23TW168
Page.: 20f 2

Condition of this result of calibration

1. Reference Standard Instruments :
This certification is traceable to the International System of Unit through the reference standards

laboratory of Industrial Cali Center, Tt gy Promolion iation (Thailand-Japan).
Instruments Serial No. 1D No. Certificate No. Due Date
1) Buratte - 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCO004 22MMS0 20 Sep 2023
2. Standard Material :- '
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgiL) (mg/L)
8.18 817 0.0055

This report was ceriified only for the instrument we tested.It is allowable to use for study
the system efficiency,The environmental impact control and present to organization it may concerned
Intend to usa for advertising and referral purpose is prohibited. This report may nol be reproduced
other in full without written approval of the laboratory

S

a 1172155

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 12‘\;\ »;
344 PATTANAKARN ROAD SOI 15, SUANLUANG, SUANLUANG BANGROK 10250 bk

TEL 6:2717.3000:29 FAX 027199484 CALIBRATICN 9009

Cert. No.: 23LM125

Page.: 1 of 2
Certificate of Calibration

Equipment ; DO Meter with Sensor

Manufacturer : ysi

Model : 5000-115V

Serial No. : 15E102796 .

1D No. : RYG_END032

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

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

Location : TPA On Site Calibration Laboratory
Received Order : 25 July 2023
Calibrated Date : 27 July 2023
Ambient Temparature : (26+10)°C
Relative Humidity : (50:30)%
AC Line Voltage : (220:22)V
Calibrated by : Preecha Hiahib
Approved by :
Approved Signatory
( ) Pormthippa Tameyakul
( ) Malee Butkruea
{# ) Suwit Imjai
Issue Date ! 31 July 2023
The Uncertalnties are for a confids probability of appr 95%

Tis cenificate may mot b reprduced other than b Dull, except it the oo

Approval of vhe hewd of Corporsie Services 3 | Exaipaend Calibention and Tes

A 0053616




Equipment : DO Moter with Sensor Cert. No.: 23LM125
Condition As-Recelved :  Used ltam Page.: 20f 2
Reference : 2307-0713DSC-2

Procedure Used :-
Calibration were conducled using in-house calibration procedure CP-OTO01 according to comparison with
Pilatinum T { IPRT ) into Temperature Bath,
The lemperature scale used was based on ITS-90.

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

Instrument Serial No. Cert. No. Traceable Dug Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This cerlificate is valid only 1o the item calibraled on date and place of calibration,

3. This ion is fo the Systemn of Unit.

Remark : TPA : Technology Promolion Association ( Thalland - Japan )
Result of Calibration :- (*) Without Adjustment

Function : Temperature measurement.
This instrument was connected with ire sensor, SIN.: 1228475367
Calibration| Immersion Standard uuc* Coverage
Uncertai
Point Depth Temperature Reading Error i Factor
() (mm ) (c) (c) (c) (£C) L3
20.00 100 20.011 19.91 -0.101 " 0.15 2.00

UuC* : Unit Under Calibration

=
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVI I CALIBRATION AND TESTING SERVICES $
ANLUANG, SUANLUANG BANGKOR 10250 NSC-THITIS1T0S
TEL. 0-2717-3000-29  FAX. 027190454 CALIBRATION

Cert. No.: 23TM862

- " " Page: 10of3
Certificate of Calibration
Equipment : Low Temp. Incubator
Manufacturer : Memmert PEVIEW BY ,’Y|B

Model : IPP750 APPROVED BY .
Serial No. : V818.0084 NEYT CAL DATE &
ID Ne. : RYG_EN0154 '
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd.

(Rayong Branch)
616/10 Moo § T: Maenam Khu,
A. Pluakdaeng, Rayong 21140 Thailand

Location : BOD Room
The reporled uncertainty of measurement was based on a standard uncertainty multiplied by a
pa factor k, ing a level of of app 95 %. Received Order : 29 May 2023
Calibration Date : 29 May 2023
-abo- Ambient Temperature : (26210)°C
Relative Humidity : (50230)%
Calibrated by : Man Pattanapongpaiboon
Approved by : JM
Approved Signatory
() Pornthippa Tameyakul
( ) Malee Butkruea
(,~) Suwit Imjai
Issue 7 June 2023
The Uncertainties are for a confidence probability of approximately 95%
This certificate nuay nat b reprodiced oher (h cept with the o
Appeoval of the bt of Corporale Serv . Calibration snd Testing Services
a 1159515 A 0054967
-
f@\
Equipment : Low Temp. Incubator Cert. No.: 23TMB62 Equipment : Low Temp, Incubator Cert. No.: 23TM962
Condition As-Recelved :  Used ltem Page: 2of 3 Condition As-Received : Used Item Page: 30f 3
Reference : 2305-08980C-2 Reference 2305-08980C-2
Procedure Used ;- Result of Calibration :- (*) Without Adjustment
Calibration were conducted using calibration procedure CP-OT02 according to direct moasurement Function of UUC* Temperature Source
method with Data Acquisilion which connected with Resistance Temperature Detector (RTD ). Fresh air setting : Close
The lemperature scale used was based on ITS-90, Calibration| uuc® | vuc' | Temperature Temperature | Overall [c
Conditian of this result of calibration Point | Setting |Reading|  stability uniformity Factor
1. Reference standard instrument:- (°C) (*c){ (*c) (£°C) (°c) (e K
Instrument Model Serial No. Cert. No. Due Date 20.0 20.0 20.0 0.019 0.72 10 2
1
1) Data Acqulsiwlmn 34972A ) MY5701371 22Lme3 02 Jul 2023 Calibration Measured Temporature { °C )
2. This certificate is valid only to the item calibrated on date and place of calibration Point Position Uncertainty
d rifl i bl the | lional . 2
ek 0 O A 1 A
i i
R AT TG 20.0 . 9.780 .41 19.529 | 19.4( E 116 0.
PR ok e ol . 19.547 | 1 | 19.487 | | 18.408 | 20139 | 20,112 | 20.408 | 20.1 30
Fresh air setting : Close Environment during calibration Average® : The average of 30 values in each posilion
(et | Beginning Finished Temperature stability : One-half of the greatest maximum difference of measured temperature al any one sensor.
emp. ( °C ) 22 23 Temperature uniformity : The maximum difference of measured lemperalures al any sensors and the measured
REL Hurmid. { % ) 54 56 lemperalure at the reference location which are observed al the same time or at as close an observation time as
2 4 AC Supply { Voil ) 223 222 possible to the ire patiern or homog within the chamber under steady-state conditions.
iy & Overall Variation : The Difference of the maximum and minimum measured th ot i
1 o Ref. Std UUC* : Unit Under Calibration
5 Position : 10 No.: Note : The reported uncertainty of measurement was included stability and excluded uniformity .
H i H2 -
S H ¥ $ 1 18-18RTD-01 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
Tz 2 18-18BRTD-02 factor k, providing a level of confidence of approximately 95 %.
4 S 0 3 18-1BRTD-03
° 4 18-18RTD-04 ~o0o-
5 18-18RTD-05
6 18-18RTD-10
7 18-18RTD-07
Probe Installation Detalls : Dimensian of Chamber : 8 22-1BRTD-08
a= 10 om b= 060 m 9 {ref.) 16-18RTD-09
b= 0 em W= 1.0 m
L 0 cem H= 12 m

Capacity = 0.75 m*

Y4

a 1165130

i

a 1165129




Equipment: SPECTROPHOTOMETER Certificate No.:  C06230441
Model: DR8000 Issued Date: 18 September 2023
Serial No. (or ID.): 1627845 (RYG_EN003T) Job No.: 'WO-00005382
Manufaciurer; HACH Page: 10of 3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayeng Branch)
616/10 Moo 5 T.Maenam Khu,
APluakdaeng, Rayong 21140, Thalland.
Environment Condition: Temperatura 238 °C % 0.3 B
2 1.
T =R et S owe 1812128
Calibration Place: ALS Laboratory Group (Thalland) Co.,Ltd. (Rayong Branch) (Wet Chemistry)
©16/10 Moo 5 T.Maenam Khu,
' APluakdaeng, Rayong 21140, Thailand.
Callbration By: Mr.Nattapat Rungrueang
Calibration Date: 18 September 2023
The Method used In house mathod, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabiiity: This certificate is traceabie lo the CRM maintained by National Institute of Standards and
Tachnology (NIST) through Stama Scientific Limited.
The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate No. 9114884 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Speciral resolution Certificate No, 111587
e _ DS
(Mr. Nattapat Rungrueang) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This ceriiieate Ia lsued the units of massurenant aosarding 1o the Intemationsl Bystem of Unita (). K provides trssablicy of massuremant to inlemetienal or

natione! standiard or ofhor recogniznd neficnel standend leborslories.
mmm-ﬂhnwmmhmmhmmwuhmwmh

provide a level of confidence of he Guida to Expreasion of Uncartainty In Measursment (QUM).
mnmnmwmmmﬁaaMMM-&ﬂuhnww cativated or sumpled. The report shal not be

reproduced sxcept In ull without approval of DISH Technology Limited.

it Buuaseoy sl éofia

DESH Tachrmiogy Limed

2530 CRATAT TR Yo Ta YIS 100

2530 ST Road, Bengchak, Presinancng. Benghos 10280

[Phone: +88 2639 T000 Webale

Delivering Growth - in Asla and Beyond.

CAL-FM-COE-15: 12 Sep 2022

&= DKSH

Certificate No.: C06230441 Page2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC at2 nm
Standsrd Wavelength Unit Under Calibration Correction Unceriainty
418.81 A1B.3 0.31 013
536,66 536.6 0.08 0.13
637,98 6363 -0.32 0.13
T4B.48 748.7 -0.22 0.13
807.03 807.4 -0.37 0.13
Photomelric Accuracy (Absorbance)
‘Wavslength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 * 0.0045
0.2030 0.288 0.0040 0.0045
420 nm
0.5168 0519 -0.0022 0.0045
1.02808 1.020 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2887 0.283 00037 0.0045
440 nm
0.5073 0.509 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0,000 0.0000 0.0045
0.2518 0.250 0.0016 0.0045
465 nm
0.4505 0.462 -0.0025 0.0045
0.9334 0.833 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2481 0.245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.8468 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2504 0.259 0.0004 0.0045
§90 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0,000 0.0000 0.0045
0.2679 0.257 0.0009 0.0045
635 nm
0.4971 0.407 0.0001 0.0045
0.9720 0871 0,0010 0.0045
Vin lmesioy vnatu'ad i
DKEH Technology Limfiad

ummmm-—hﬂm

Prane: +65 2639 7000

Delivering Growth - in Asla and Beyond.

CAL-FM-CO8-15: 12 Sep 2022

&% DKSH

Certificate No.: C06230441 Page3of 3
Calibration Results:
Without Adjustment
Photometric Accuracy {(Absorbance)
Wavelength Standerd absorbance Unit Under Callbration Correction Uncartainty
0.0000 0.000 0.0000 0.0080
235nm
0.7355 0.737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 0.0080
313nm
0.2884 0.200 -0.0036 & 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.837 0.0004 . 0.0080
Stray light *

Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) ‘Absorbanoce ( A)
260,82 /- 0.11 nm 2606 13 1.886
391.44 +-0.91 nm 3014 1.3 1,886
Speciral Resolution *

Nominal Conoandration 0.02 % wv Peak Trough Ratio saw

Standard Wavelength (nm ) 268.66 266.69 138 2.00

UUC: Wavalangth (nm) 288.2 2881

Std Absorbance (A) 04568 0.2780

Absorbance ( A) 0413 0.300

* Calibration Marked " Not TISI Accredited " in this Coertificate have been included for completoness.

The End of Certificate

Mrhl—hul'ﬁ
rrpihrsrnrioyeel 14200
2530 Sulhurr Rosd. Bangohak. Prasitanong. Banghon 10280
Phone: +08 2630 7000 Emek

Delivering Growth - in Asiz and Beyond. GAL-FM-COG-15: 12 Sop 2022

JunsesouAn WIASasiaBiuanaoy

&& DKSH

inarfilugmi: WO-00005382

sllmndoudio; SPECTROPHOTOMETER fu: DR6000 winuwuedo: 1627845

n179di0Y (Su) ATI9ADU (o)
18 Sep 2023 swnnsda 18 Sep 2023 QLT TYEY
dnfi | bink Uk | Lind

General
= ] ) [ []
= = 2. mrwien (AoslAote, muheusnietos) 7] o

= =] 3. w0 — On wine (On-ON Swicth) = =

m | o 4. tunn (Keyped) 5] o
= [m] 5. wien (Display, Screen Contrast) = (=]

Specirophofomedsr
=] o 6. uswinlvh (Battery Backup) >= 2.5 VDC o o
] O 7. Fnapulonsyieoniu (Wavelength Control) o o
= [u] 8. mmumahu (Wavelength Check) o] =] ‘
= =] 9. unmrwfiauss (UV < 3,000 hour) [m} o 9.2 Hours
= ] 10 uwmrindaus (Visible < 5,000 hour) = o 741.5 Hours
-] ] 1. wovimmudnotn (Carousel Module) 5] =]

PH Meter and iy Melor
=] [m] 12.  BifinTnse ( Electrode and Connection Cable ) u] ]
D [m] 13, sedussasauu Electrode (Level KCI ) [u] (]
o O 14, shinduam Electrode (Dust Protection Hood) | O =]
=] O 15 anfubufiaTron (Stand) =] [m]

Turtidimedsr
=] o 16.  mmrusuihia (No Sample) =} =
[m] o 17, ssfumssosiiaunuss (>= 2.5 i 3.0) (m] D

Automatic birator
o o 18. i Piston Burettes O O
o o 19.  Function Rinsing and Dosing [=] o
[=) 5] 20.  wuuoRwsNsRsUnInlsEnou =] ]

anBavsiouumly 1 *656.1nm=656,1nm
*486.0nm=485.5nm
Mr.Nattapat Rungrueang
Service Engineer

Vi fonames i Tule0 ¢via
553 b e i 10

Delivering Growth - In Asia and Beyond.

CAL-FM-R31-03: 20 Jul 2022




Sartorius (Thailand) Co., Ltd.
129 Rama 0 Road, Huaykwang, Huaykwang, Bangkak 10310
Tet: +86 2043 8381-8 , e-mall: service thakand@sanorius.com

€ i

SARTORILS

NSC-TISETIS 17025
\TION 0426

@ﬁjﬁ ofc:;libratio wnown;;iié%j

caL owre 22102 J2ors.

Certificate No.: 24

Issued Date:  Friday, February 23, 2024
Reference No. . 229196

IModel Number :  MSE2245-100-DU
Description : Analytical Balance
Serial Number : 0026207038

1D No. : RYG_EN0002
Manufacturer:  Sartorius

Page No. : 10f2

Customer Name : ALS Laboratory Group (Thalland) Co. Lid. (Rayong Branch)

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

Calibraled Place : ALS Laboratory Group (Thalland) Co., Ltd.{Balance Room)

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

Calibrated By :  Mr.Chonchali Inthana

Calibration Date : Thursday, February 22, 2024

Calibration
Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003)

Based on UKAS LAB 14 : 2019

Melrological data : Ambients Conditions:

Capacity : 220 L] dabllity : 0.0001 g Temp 242°C - 5.0°C
Humidity : 57.0%RH _ * _10.0%RH

Reasons for calibration Pressure 4

[ New Instatation [ Service / Repalred  [2] Re-calibration/ Maintenance

Equipment Condition: 2] Good Openste [ Far

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncerainty stated is the expended uncertainty which Is obtained from the standard uncertainty mustiplied by the
of.

a5%. Itis In with the Guide to

coverage faclor (k=2) to provide a level of i

Expression of Uncertainty in (GUM). The certificate 1o Naticnal Standards, which
realise the unit of according to the Standard System of Units ESI) Report of Tolerance came form list of
Sartorius Metrological Specifications.

Traceability:

Model Number __|Description Traceability Cetificate No. Due Date
YCS011-5622-00 _|[Sartorius weight set 1mg - 50009 £2,YC8011-622-00 TCS M23081878 23-Aug-2025
MHB-3825D Humidity/Baromeler/Temp_Lutron MHB-38250 DKSH C19231845 23-Aug-2024
This certificate relate and apply this only,

This certificate may not be reproducad other than in full excapt with

the priof written approval of the Verification Operation Division
Sartorius (Thailand) Co., Ltd,

SOP FM 33 03 February 2022

Mr.chenchal Intrhana(Technical Manager)

Sartorius (Thailand) Co,, Ltd.
120 Rama 9 Road, Huaykwang, Huaykwang, Banghok 10310
Tel: +66 2643 83518 Fax +66 2043-8367, e-mail. service thalland@sariorivs.com

@@ﬁﬁ%@@ﬁ of Calibration

Model Number:  MSE2245-100-DU Certificate No.: 24BC10059
Description : Analytical Balance Issued Dale :

Serial Number: 0026207038 Reference No.: 229196
IDNo. : RYG_EN0002

Manufacturer:  Sarorius Page No. : 2of2

Calibration Results : Without Adjustment

S/ARTORILS

Friday, February 23, 2024

Repeatability Eccentricity (Off-center loading error)
e 1500 40y "
dispiay nearly identical readouts | The off-center loading emor is. the difference beween the
Mmmwmmm:mmm.mmmmﬁm muatmml.o.wnrrx:zmm,mhm
The standard deviation is used fo adcibional
upvmnmquumm me asurement polnts { positions defined according to OIML R7€),
Nominal Value : (Low Load) 20.0000 199.995% Nominal value : 100 g
20 g 20.0000 200.0000  |yg) 0.0004 g
Tolerance 20.0001 200,0000
00001 g 20.0000 199, 9999
20.0001 200.0000 1
Nominal Value : (High Load) 19.999% 200.0000 2
200 g 20,0000 200.0000 3
Tolerance 20,0000 199.9599 7 4
00001 g 19,9999 200.0001 ) 5
15.9999 200.0000 B =
Standard Deviation ~ 0.00007  0.00006
Linearity
mmmmuﬁdmm.mmmdenmﬂ&mdcm‘«mmwmmm-nm
Tolerance 0.0002 g
[ NominalValve | Convenfional Mass Value |  Displayed vaius Deviation Uncartainty
(9 @ (@ () (@
0.01 0.0100 0.0100 0.0000 0.00018
0.05 0.0500 0.0500 0.0000 0.00018
0.1 0.1000 0.1000 0.0000 0.00018
0.5 0.5000 0.5000 0.0000 0.00018
1 1.0000_ 1.6600 0.0000 0.00018
[ 5 5.0000 5.0000 0.0000 0.00018
10 10. 0000 10.0000 7.0000 0.00018
20 20.0000 20.0000 0.0000 0.00024
50 50.0000 45,9999 ~0.0001 0.00019
100 100.0000 100.0000 0.0000 0.00023
200 200.0000 199.9999 =0, 0001 0.00032
End of Report.
SOP FM 33 03 Fobruary 2022

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No, :

ID No. :

Submitted by :

Location :

Received Order :
Calibration Date :

Amblent Temperature :

Relative Humidity :

Calibrated by :

Approved by :

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

534/4 PATTANAKARN ROAD S0I 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484 cauBRATION

HAC-TIALTIS {7028

Cert. No.: 24TME32
Page: 10of3

Hat Alr Oven { peyizw ay ﬁam‘a/f
Memmert
UFE 500 APPROVED BY r/_ﬁ'ﬁ’
G511.1572

NEXT CAL DATE 21!Q9!2§
RYG_EN0010

ALS Laboralory Group (Thalland) Co.,Ltd, (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140 Thailand

Oven Room

21 Mareh 2024
21 March 2024
(2610)°C
(5030) %

Man Pattanapengpaiboon

St

Approved Signatory

() Pomthippa Tameyakul

{ ) Unnopphal Harachai

) Suwit Imjai

Issue Date :

The Uncertainties are for a

22 March 2024

fidence probabllity of ap 95%

This certificate may not be reproduced other than in full, lmptwllblhprmmmm
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

Equipment : Hot Air Oven Cert. No.:
Condition As-Received :  Used Iltem Page :
Referance : 2403-05630C-1

Procedure Used '~

24TMB32
20f3

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and

Thermocouple Type T.

The temperature scale used was based on ITS-90.
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This centificate is valid only to the item calibrated on date and place of callbration.
3. This certification is traceable to the Intemational System of Unit,

Remark : TPA : Technology Promation Association ( Thalland - Japan )
Result of Calibratio (") Without Adjustment
Funection of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
| Beginnin Finished

Temp. ('C ) 27 27

-{2 2 REL Humid. ( % ) 57 59

[AC Supply ( Volt ) 222 224

] ]
1 3
g e Ref. Std. ID No.: @
H 3 ?r—n‘z $ Calibration Point
B Position :( (180)°C (104)°C
Wiz -v:DIE ke /

< 1o 1 18-16TC-01 | 18-18RTD-01
—— 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 1B-18TC-04 | 18-18RTD-04
Probe Installation Detalls : Dir of C 5 18-18TC-05 § 18-18RTD-05
G G W D= s 6 18-18TC-06 | 23-18RTD-06
Bia B6 e e iEE ¢ s 7 18-18TC-07 | 16-18RTD-07
it 56 bk i bd8  m [ 18-18TC-08 | 22-18RTD-08
Cupasity= 0.11 me 9 {ref.) 18-18TC-09 | 18-18RTD-08




Equipment : Hot Air Oven Cert. No.: 24TM&32
Condition As-Received : Used ltem Page: 30f3
Reference : 2403-05630C-1
Result of Calibration :- {*) Without Adjustment
Function of UUC" : Temperature Source
Fresh air setting : Close
Calibration| UUC* uuc* Temperature Temperature | Overall |Coverage|
Paint Setting | Reading stability uniformity Varlation| Factor
(c) (c) | (c) (¢°C) (c) (°c) k
104.0 104.0 | 104.0 0.051 0.59 0.62 2
180.0 180.0 | 180.0 0.15 13 1.7 2
Measured Temperature ( °C )
Point Position
(°C}) 1 2 3 4 5 6 7 B 9 (ref.) (z°Cc)
104.0 | 103.021 | 103.786 103.757 | 103.759] 103.950 | 103.817 104.213 103.672| 103.673 0.42
180.0 | 179.614| 179.270] 179.145] 179.599] 180.001 [ 180.423| 180.293 | 180.629 | 179.429 1.1

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

Temperature stability : One-half of the greatest of d ¥ at any one sensor.
Temperature + The maximum diff of p at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to the pattern or ity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and mini d ires hout observation.
uuc* : Unit Under Calibration

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

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

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-29 FAX.0-2719-9484

Cert. No.: 24TM634

Certificate of Calibration

Page: 10of3
"
— A
Auipmant Het e Oven REVIEW BY M/fa .
Manufacturer : Memmert ;
Model ¢ UF 110 APPROVED BY ... [ }
Serial No. : B423.0853
NEXT CAL DATE 21 103/25
ID Ne. : RYG_EN0213
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid. (Rayong Branch)
616/10 Moo 5 T, Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 21 March 2024
Calibration Date : 21 - 22 March 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : $£ﬂ‘l
Approved Signatory
( ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
Suwit Imjai
Issue Date : 23 March 2024
The Uncertainties are for a probability of app 85%

This certificate may not be reproduced other than in ful, except with the prior written
wmnmmwm:-wmw1mm

Equipment : Haot Air Oven Cert. No.: 24TME34
Condition As-Received :  Used ltem Page: 20f3
Reference : 2403-05630C-3

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which d with F 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 Serial No. Cert. No. Traceable Due Date

1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association { Thalland - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source

Fresh air setting : Close Environment during calibration
Beginning Finished
Temp. (°C) 27 27
? % REL.Humid. (% ) 59 59
AC Supply ( Voit ) 224 223
S ]
1 3
g o Ref. Std. ID No: @
H ‘? H2 $ Calibration Point
2 % Position :| (180)°C (104)°C
T e T
CllLy e 1 18-18TC-01_| 18-18RTD-01
- = 2 18-16TC-02 | 18-18RTD-02
3 18-187C-03_| 1B-18RTD-03
4 18-18TC-04_| 18-18RTD-04
Probe Installation Details : v of C 5 18-18TC-05 | 18-18RTD-05
ax B0 em ol B - 6 18-18TC-06_| 23-1BRTD-06
b= 50 cm W= AR i 7 18-18TC-07 | 18-1BRTD-07
ex  §O oW H= 48 ™ [] 18-18TC-08 | 22-1BRTD-08

Capacity = 0.1 me 9 (ref.) 18-18TC-09 | 18-18RTD-09

Equipment : Hat Air Oven Cert. No.: 24TME34
Condition As-Recelved : Used Item Page: 3of 3
Reference : 2403-05630C-3

Result of Calibration :- (*) Without Adjustment

Function of UUC" : Temperature Source

Frash air setting Close

Calibration| uuc* uuc* Temperature
Point Sefting | Reading stabllity

Temperature | Overall |Coverage|
uniformity Variation| Factor

{*c) (°c)| ¢c) (£C) c) {C) K
104.0 104.0 | 104.0 0.065 0.52 0.80 2
180.0 180.0 | 180.0 0.20 1.2 2.0 2
Calibration Measured Temperature ( °C ) Uncertainty
Point Position
(*C) 1 2 3 4 5 6 il 8 9 (ref.) (£'C)

104.0 104.169| 103,506 103,898 103.712] 103.772| 103.730 | 104.289 103.805 | 103.798 0.42
780.0 | 180.701| 179.238] 179.935] 179.999| 180.127| 180.138] 180.895) 179.313 [ 180.211 1.1

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

Temperature stability : One-half of the greatest of d ter re al any one sensor.
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to determine the pattem or g within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum P th i
uuc* @ Unit Under Calibration

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

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

-o0o-




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 Tt
TEL.0-2717-3000-20 FAX.0-2719-9484 CALIBRATION 308

Cert. No.: 24TM6G35

Certificate of Calibration

Page: 1of3

Equipment : Water Bath 724’ 7 {

A REVIEW BY . s¥rassie /td il
Manufacturer : Memmert ;
Model : WNE22 APPROVED BY [ R
Serfal No. : L513.0848 21/09/25

NEXT CAL DATE Sany PRI—

ID No. : RYG_EN00&1
Submitted by : ALS Laboratory Group (Thailand) Ce.,Ltd. (Rayong Branch)

616/10 Moo 5, T. Maenam Khu,

A. Pluakdaeng,

Rayong 21140, Thailand
Location : Wet Chemistry Lab

21 March 2024
21 March 2024

Received Order :
Calibration Date :

Amblent Temperature : (26+10)°C
Relative Humidity : (50+30) %
Calibrated by : Man Pattanapongpaiboon

Approved by : $M

Approved Signatory

{ ) Pomthippa Tameyakul
() Unnopphol Harachai

(v Suwit Imjai
Issue Date : 23 March 2024
The Uncertainties are fora probability of 95%

‘This certificats may not be reproduced other han in 1ull, sxcopt with the priof writien
Approval of the head of Corporale Services 3 : Equipment Calibration and Testing Services.

Equipment ; Water Bath Cert. No.: 24TME35
Condition As-Recelved : Used Item Page: 20of3
Reference : 2403-05630C4

Procedure Used :-

Calibration were canducted using in-house calibration procedure CP-OT04 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance
Thermometer ( IPRT ).

The temperature scale used was based on ITS-80.
Condition of this result of callbration
1. Reference standard instrument:-

Instrument Serial No, Cert. No. Traceable Due Data
1) Data Acquisition MY57013711  23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the Intemational System of Unit,

Remark : TPA : Technology Promation Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC’ Temperature Source
Heat transfer medium used :  Water

Environmental AC Voltage Supply
(c) { %RH.) { Volt)
Beginning of Calibration 25 55 222
[Finished of Callbration 25 57 223
Ref. Std.
Position : 1D ot
1 4B03988-001
2 2 4803988-002
4 2ot 3 3 4B03986-003
: 4 4B03988-004
5(ref.) 4803988-005

Front

Equipment : Water Bath Cert. No.: 24TMB35
Condition As-Received : Used Item Page: 30f3
Reference : 2403-05630C4
Result of Calibration:-  (*} Without Adjustment
Function of UUC* : Temperature Source
Calibration uuc uuc* Average* Standard Reading ( °C ) e s
point Setting Reading Position =
(’c) (c) tc) 1 | 2 [ 3 T a4 Jswn| (z°c)
85.0 85.0 85.0 B4.428 | 84424 | B4.485 | 84507 | 84.477 0.18
Calibration Coverage
point Uniformity | Stabllity Feiiee
(c) (°c) {£°C) k
85.0 0.18 0.11 2

Average" : The average of 30 values in each position,

Uniformity : The maximum difference of measured temperatures at any sensors and the measured temperature
al the reference location which are observed at the same time or at as close an observation time as possible
to de iine the pattern or he within the chamber under steady-state conditions,
Stabllity : One-half of the greatest maximum difference of measured temperature at any one probe.

UuC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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1 Aldicarb High-Performance Liquid Chromatographic Method!!

2 Aldicarb Sulfone High-Performance Liquid Chromatographic Method!!

3 Aldicarb Sulfoxide High-Performance Liquid Chrematographic Methog!!

4 Aldrin Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'™!

5 Arsenic 1) Digestion, Inductively Coupled Plasma Method'
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method'

6 Barium 1) Digestion, Inductively Coupled Plasma Method'
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®

7 QL-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'®

8 |[P-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method!®

9 8-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'

10 ¥-BHC Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!

11 Blochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method'™

12 | Carbaryl High-Performance Liquid Chromatographic Method'

13 | Carbofuran High-Performance Liquid Chromatographic Method'

14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™!

15 Chemical Oxygen Demand 1) Closed Reflux, Colorimetric Method®!
2) Closed Reflux, Tritimetric Method"™

16 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method'!

17 | Chromium 1) Digestion, Inductively Coupled Plasma Method!™
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!!

18

Color ADMI Weighted-Ordinate Spemophozow%»ewemod"

19 Copper...




-lo-

18 Bis(2-ethylhexylphthalate...

cae
il P Fohewd hitudl msuniy Tt
197 | copper 1) Digestion, Indiictively Coupled Plasma Method™ 40 | Manganese 1) Digestion, Inductively Coupled Plasma Method?
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/ ’
Mass Spectrometric Method!! Mass Spectrometric Method™®
20 | Cyanide Distillation, Colorimetric Method!™ 41 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
21 |24"-000 Liquic-Liquid Extraction, Gas Chromatographic/ Spectrometric Method™!
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
22 |aa"-00D Liquid-Liquid Extraction, Gas Chromatographic/ Mass spectrometric Method™
- Mass Spectrometric Method'® 42 | Methiocarb High-Performance Liguid Chromatographic Method™!
23 2,4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 43 Methoxychlor Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™® Mass Spectrometric Method™
26 |a4"-DDE Liquid-Liquid Extraction, Gas Chromatographic/ 44 | Methomyl High-Performance Liguid Chromatographic Method™
Mass Spectrometric Method™! 45 | Nickel 1) Digestion, Inductively Coupled Plasma Method'
25 |24"-pOT Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
| Mass Spectrometric Method! Mass Spectrometric Method™
26 |a4"-00T Liquid-Liquid Extraction, Gas Chromatographic/ 46 | Ol & Grease 1) Liquid-Liquid, Partition-Gravirmetric Method™
Mass Spectrometric Method™! 2) Soxhlet Extraction Method"®
21 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/ 47 | Oxamyl High-Performance Liquid Chromatographic Method™!
Mass Spectrometric Method'® 48 | Propoxur High-Performance Liquid Chromatographic Method'®
28 Endosulfan Sulfate Liquid-Liquid Extraction, Gas Chromatographic/ 49 pH Electrometric Method"
Mass Spectrometric Method 50 | Phenols 1) Distillation, Chloroform Extraction Method'
29 | Endosulfan | Liquid-Liguid Extraction, Gas Chromatographic/ 2) Distillation, Direct Photometric Method™
Mass Spectrometric Method' 51 | Selenlum 1) Digestion, Inductively Coupled Plasma Method™
30 Endosulfan Il Liquid-Liquid Extraction, Gas Chromatographlc/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method™
31 | Endrin Liquid-Liquid Extraction, Gas Chromatographic/ 52 | Sulfide lodometric Method™
Mass Spectrometric Method' 53 |Temperature Laboratory and Field Methods™
32 | Endrin Aldehyde Liquid-Liquid Extraction, Gas Chromatographic/ 54 | Total Dissolved Solids Dried at 180 °C'¥
Mass Spectrometric Method'! 55 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method!®!
33 | Formaldehyde Distillation, Colorimetric Method™ 56 | Total Phosphorous Digestion, Colorimetric Method'?
34 Free Chlorine 1) DPD Ferrous Titrimetric Method®! 57 Total Suspended Solids Dried from 103-105 °c®
2) DPD Colorimetric Method 58 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
35 |Heptachlor Liquid-Liquid Extraction, Gas Chromatosgraphic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 59 | Trivalent Chromium 1) Digestion, Inductively Coupled Plasma Method,
36 | Heptachlor Epoxide Liquid-Liquid Extraction, Gas Chromatographic/ Colorimetric Method; Calculation!
Mass Spectrometric Method™ 2) Digestion, Inductively Coupled Plasma/
37 | Hexavalent Chromium Colorimetric Method'? Mass Spectrometric Method; Colorimetric Method;
38 | 3-Hydroxycarbofuran High-Performance Liquid Chromatographic Method™ Calculation'
39 |Lead 1) Digestion, Inductively Coupled Plasma Method™ 60 | Zint 1) Digestion, Inductively Coupled Plasma Method™!
2) Digestion, Inductively Coupled Plasma/ 2) Digestion, Inductively Coupled Plasma/Mass
Mass Spectrometric Method'¥ Syrod | Spectrometric Method™ 3?1“?"'
40 Manganese... Jblﬁ:.l
-g- .
sFilR o 126 s1ems i asuafY FHmaet
it AnafY et 18 | Bis(2-ethylhexylphthalate Liquid-Liquid ion, Gas Chror phic/
1 | Acenaphthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™! 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
2 Acetone Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™ 20 Bromoform Purge and Trap, Gas Chromatographic/
3 | Aldin Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™?
Mass Spectrometric Method™® 21 Butanol Purge and Trap, Gas Chromatographic/
4 | Anthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 22 Butyl benzyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
5 | Antimony 1) Digestion, Inductively Coupled Plasma Method™! Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ 23 |Cadmium 1) Digestion, Inductively Coupled Plasma Method*!
Mass Spectrometric Method® 2) Digestion, Inductively Coupled Plasma/
6 |arsenic 1) Digestion, Inductively Coupled Plasma Method® Mass Spectrometric Method!
2) Digestion, Inductively Coupled Plasma/ 24 Carbazole Liquid-Liquid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method®! Mass Spectrometric Method™?
7 | Atrazine Liquid-Liquid Extraction, Gas Chromatographic/ 25 | Carbon disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'! Mass Spectrometric Method™!
8 Barium 1) Digestion, Inductively Coupled Plasma Method™ 26 Carbon tetrachloride Purge and Trap, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method!
Mass Spectrometric Method™! 27 Chlordane Liquid-Liquid Extraction, Gas Chromatographic/
9 | Benzlaknthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method™ 28 | p-Chloroaniline Liquid-Liquid Extraction, Gas Chromatographic/
10 | Benzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!"
Mass Spectrometric Method™ 29 | Chlorobenzene Purge and Trap, Gas Chromatographic/
11 | Benzo(b)fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method"!
Mass Spectrometric Method™! 30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/
12 | Benzo{kfuoranthene Liquid-Liquid Extraction, Gas Chromatographic/ | Mass spectrometric Method*?
Mass Spectrometric Method” 31 Chlorofarm Purge and Trap, Gas Chromatographic/
13 [ Benzoic Acid Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method'?
Mass Spectrometric Method™ 32 2-Chlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
14 | Benzolalpyrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectrometric Method™! 33 Chromium 1) Digestion, Inductively Coupled Plasma Method™!
15 | Benzofgh,lperylene Liquid-Liquid Extraction, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®! Mass Spectrometric Method!
16 Beryllium 1) Digestion, Inductively Coupled Plasma Method® 34 | Chromium (I 1) Digestion, Inductively Coupled Plasma Method;
2) Digestion, Inductively Coupled Plasma/ Colorimetric Method, Calculation'®
Mass Spectrometric Method® 2) Digestion, Inductively Coupled Plasma/
17 Bis{2-chloroethyllether Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method; Colorimetric Method;
Mass Spectrometric Method? 3ol Calculation!
? 35 | Chromium (v1) Colorimetric Method!? L /

36 Chrysene...
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36 Chrysene Liquid-Liquid Extraction, Gas Chromatographic/ 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!® Mass Spectrometric Method™
37 | Cyanide Distillation, Colorimetric Method"! 57 | Dieldrin Liquid-Liquid Extraction, Gas Chromatographic/
38 [24D Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 58 Diethyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/
39 |ODD Liguid-Liguid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 59 2,4-Dimethylphenol Liquid-Liquid Extraction, Gas Chromatographic/
40 | DDE Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 60 | 2,4-Dinitrophenol Liquid-Liquid Extraction, Gas Chromatographic/.
41 | DOT Liquid-Liquid Extraction, Gas Chromategraphic/ Mass Spectrometric Method
Mass Spectrometric Method! 61 | 2,4-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
42 | Dibenzia,hlanthracene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method! 62 2,6-Dinitrotoluene Liquid-Liquid Extraction, Gas Chromatographic/
43 Di-n-Butyl Phthalate Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®
Mass Spectrometric Method™! 63 | Di-n-octyl phthalate Liquid-Liquid Extraction, Gas Chromatographic/
44 | 1,2-Dichlorcbenzene Purge and Trap, Gas Chromatographic/ Meass Spectrometric Method!®
Mass Spectrometric Method'! 64 | Endosulfan Liquid-Liquid Extraction, Gas Chromatographic/
45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'®
Mass Spectrometric Method 65 Endrin Liquid-Liquid Extraction, Gas Chromatographic/
a6 1,4-Dichlorobenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method!! 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/
47 3,3-Dichlorobenzidine Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method®! 67 | Fluoranthene Liquid-Liquid Extraction, Gas Chromatographic/
a8 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™!
Mass Spectrometric Method! 68 | Fluorene Liquid-Liquid Extraction, Gas Chromatographic/
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'!
Mass Spectrometric Method' 69 Heptachlor Liquid-Liquid Extraction, Gas Chromatographic/
50 | 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!
Mass Spectrometric Method™ 70 Heptachlor epoxide Liquid-Liquid Extraction, Gas Chrematographic/
51 cis-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method!! 7 Hexachlorobenzene Liquid-Liquid Extraction, Gas Chromatographic/
52 trans-1,2-Dichloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'”
Mass Spectrometric Method' 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
53 | 2,4-Dichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ 73 | n-Hexane Purge and Trap, Gas Chromatographic/
54 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™® 14 OL-HCH Liquid-Liquid Extraction, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™
Mass Spectrometric Method™ w ‘75 B-HcH Liquid-Liquid Extraction, Gas Chromatographic/
L Mass Spectrometric Method' w
56 1,3-Dichleropropene... 76 Y-HCH...
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76 Y-HCH Liquid-Liguid Extraction, Gas Chromatographic/ 94 | N-Nitrosodiphenylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method"! Mass Spectrometric Method”
77 | Hexachlorocyclopentadiene Liquid-Liguid Extraction, Gas Chromatographic/ 95 | N-Nitrosodi-n-Propylamine Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method™! Mass Spectrometric Method®
78 [ Hexachloroethane Liquid-Liquid Extraction, Gas Chromatographic/ 96 | Polychlorinated Biphenyls Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method® - PCB 1016 Mass Spectrometric Method®
79 Indeno(1,2,3-cd)pyrene Liquid-Liquid Extraction, Gas Chromatographic/ -PCB 1221
Mass Spectrometric Method™ - PCB 1232
80 Isophorene Liquid-Liquid Extraction, Gas Chromatographic/ -PCB 1242
Mass Spectrometric Method ™ - PCB 1248
81 | Lead 1) Digestion, Inductively Coupled Plasma Method® - PCB 1254
2) Digstion, Inductively Coupled Plasma/ - PCB 1260
Mass Spectrometric Method™ 97 Pentachlorophenol Liquid-Liquid Extraction, Gas Chromatographic/
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method"
2) Digestion, Inductively Coupled Plasma/ 98 |[pH Electrometric Method™
Mass Spectrometric Method'™ 99 | Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/
83 Mercury 1) Digestion, Cold Vapor Atomic Absorption Mass Spectrometric Method™!
Spectrometric Method® 100 | Phenol 1) Distillation, Chloroform Extraction Method™
2) Digestion, Inductively Coupled Plasma/ 2) Distillation, Direct Photometric Method'?
Mass Spectrometric Methad!® 3) Liquid-Liquid Extraction, Gas Chromatographic/
84 Methanol Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!
Mass Spectrometric Method 101 Pyrene Liquid-Liquid Extraction, Gas Chromatographic/
85 Methoxychlor Liguid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 102 | selenium 1) Digestion, Inductively Coupled Plasma Method™®
86 | Methyl bromide Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™ Mass Spectrometric Method®!
87 Methylene chloride Purge and Trap, Gas Chromatographic/ 103 | Silver 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method™ 2) Digestion, inductively Coupled Plasma/
88 | 2-Methylphenol Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method!!
Mass Spectrometric Method™ 104 | Styrene Purge and Trap, Gas Chromatographic/
89 | 2-Methylnapthalene Liquid-Liquid Extraction, Gas Chromatosraphic/ Mass Spectrometric Method!!
Mass Spectrometric Methad™ 105 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
90 | Methyl tert-butyl Ether Purge and Trap, Gas Chromatographic/ Mass Specirometric Method!
Mass Spectrometric Method™ 106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
91 | Naphthalene Liquid-Licuid Extraction, Gas Chromatographic/ Mass Spectrometric Method'
Mass Spectrometric Method? 107 | Toluene Purge and Trap, Gas Chromatographic/
92 | Nickel 1) Digestion, Inductively Coupled Plasma Method'? Mass Spectrometric Method!!
2) Digestion, Inductively Coupled Plasma/ 108 | Toxaphene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Method' Mass Spectrometric Method®!
93 | Nitrobenzene Liquid-Liquid Extraction, Gas Chromatographic/ 108 | TPH (Cs-Co) Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method¥ e

Mass Spectrometric Method!“2%!

94 N-Nitrosodiphenylamine...

110 TPH (C,g-Cig)...
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110 | TPH{C,sCie) Separatory Funnel Liguid-Liguid Extraction, 1 AT 1) eokinetic Sarmpling, Digestion, Inductvely Coupted
Gas Chromatographic Method?2 ¥ Plasma Method®? bl Ve
. ma
111 | TPH (Co16-Cas) Separatory Funnel Liquid-Liguid Extraction, 2) Isokinetic Sampling, Digestion, Inductively Coupled
Gas Chromatographic Method®# o 5 ﬂg? i t'h e y:Loup
112 | 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/ . sm. _“ 3 i Me
" 2 Arsenic 1) Isokinetic Sampling, Digestion, Inductively Coupled
55 Spectrometric Method'? Pla Method®
113 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/ e o
Mass Spectrometric Method™ 2) Isokinetic Sampling, Digestion, Ind;ct?vely Coupled
114 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/ 3 — Sa!sm':/ﬁ:pe;mm;mc ﬁh:etr:::ucti ———
Mass Spectrometric Method i . sol nME! impling, Digestion, vely Coupl
15} | Tchlcethiens Purge anl Tra, Gas Chtomatogrophic/ Z)BIi:!:netic Samnpling, Digestion, Inductively Coupled
) 3
Mass spectoment: Method Plasma/Mass Spectrometric Met'hod““
116 | 2,4,5-Trichlorophenol Liquid-Liquid Extraction, Gas Chromatographic/ " ol 1) Iiokinetic Sarf iy, Digestion; Indlicthwty CAuMEd
Mass Spectrometric Method™ i ! M:;hodrgl ing, Uigestion, In vely Coupl
sma
i Liguid-Liguid Extraction, Gas Chromatographic/
M| ZasTdchiorontenol M::s Speq:trome;ﬁc M « waph 2) Isokinetic Sampling, Digestion, Inductively Coupled
i Plasma/Mass Spectrometric Method™
-Trimeth Pui nd Trap, Gas Chi it ic/
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119 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™ 3 Samphn.g Bag Nm. Dispersive Infiared Med )
2) Digestion, Inductively Coupled Plasma/ & | Chlorine 1) Absorption Sampling, lon Chromatographic Method®
e Spectl:ometric Methad® 2) Isokinetic Sampling, lon Chromatographic Method ¥
120 | Vinyl acetate Purge and Trap, Gas Chromatographic/ 7 | Chromium :;::i":‘;ihs;fgruns- Digestion, Inductively Coupled
Mass Spectrometric Method™ . . X
121 | Vinyl chloride Purge and Trap, Gas Chromatographic/ iu:;?;:ii;ﬂgmﬁim IndP;:twety Coupled
Mass Spectrometric Method® i i
122 | m-Xylene Purge and Trap, Gas Chromatographic/ & coste ;:al::::ﬂ;‘zhzﬂ;wﬂg- RS
Mass Spectrometric Method"! : o )
123 o-Xylene Purge and Trap, Gas Chromatographic/ i:;::;::::::g:;ﬂ::::;i:zgﬁwew s
Mass Spectrometric Method® = S .
124 | p-Xylene Purge and Trap, Gas Chromatographic/ L Sopbes ;: lsohn;n:hs;n;phng, Digestion; Inductively Caupled
Mass § tric Method®! A
35 3pecHome . 3) Isokinetic Sampling, Digestion, Inductively Coupled
125 | Xylene (Total) Purge and Trap, Gas Chromatographic/ Plasma/Mass Spectromelric Method®
Mass Spectrometric Melitd 10 Cresol Adsorption Sampling, Gas Chromatographic Method'™
126 |Zzinc 1) Digestion, Inductively Coupled Plasma Method'! o) : 4
- 1" Dioxins Isokinetic Sampling"
2) Digestion, Inductively Coupled Plasma/ . 3
Mass Spectrometric Method 12 | Hydrogen Chloride 1) Absorption Sampting, lon Chromatographic Method®
'3,.1-,’ 2) Isokinetic Sampling, lon Chromatographic Method™
13 | Hydrogen Fluoride 1) Absorption Sampling, lon Chromatographic Method®™
2) Isokinetic Sampling, lon Chromatographic Method®™
14 | Hydrogen Sulfide Absorption Sampling, lodometric Method™ 3
15 Lead...
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15 |Lead 1) Isokinetic Sampling, Digestien, Inductively Coupled 27 | vanadium 1) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™! Plasma Method"! :
2) Isokinetic Sampling, Digestion, Inductively Coupled 2) Isokinetic Sampling, Digestion, Irdn;]ctively Coupled
Plasma/Mass Spectrometric Method®! ' Plasma/Mass Spectrometric Method" \
16 Manganese 1) Isokinetic Sampling, Digestion, Inductively Coupled 28 | Xylene Adsorption Sampling, Gas Chromatographic Method"
Plasma Method™!
2) Isokinetic Sampling, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method®! ﬂmﬁmimﬂamﬁnﬁmmm
17 Mercury 1) Isckinetic Sampling, Digestion, C[old-\’apor Atomic driudt Funiy FEhaTed
5]
Absorptlcr! Spectro.rnetri.c e . 1 Aldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2 Ischinetic Sampling, Digestion, Cold-Vapor Atomic Extraction, Gas Chromatographic/Mass Spectrometric
Fluorescence Spectrometric Method™ Method!1926
18 Nickel 1) Isokinetic San;;laL:ng, Digestion, Inductively Coupled 2) Soxhiet Extraction, Gas Chy togaphic/
Plasma Method! Mass § tric Method!it2
2) Isokinetic Sampling, Digestion, Indulctively Coupled 3) Autormated Soxhlet Extraction, Gas Chromatographic/
Plasma/Mass Spectrometric Method™ e ic Method 121
19 [Cpecty fingelmannys ethor o 2 | Antimony 1) Waste Extraction, Digestion, Inductively Coupled
20 | Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™ Plasma Method!#161
2) Absorption Sam::‘i;)g, Alkaline Permanganate/ 2) Waste Extraction, Digestion, Inductively Coupled
Colorimetric Meth , Plasma/Mass Spectrometric Method!47
) 3) Inslrum-ental Analyzer' Melhod" %) Digestion, Inductively Coupled Plasma Meth o8
21 Selenium 1) Isokinetic Sampling, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method® Mass Spectrometric Method®™™
2)]sckdnetic Samling, Digestion: Inclclively Coupled 3| Arsenic 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method" Plasma Method!16
2 SUEDlaxde u Mﬁtm Samprng. Berdr o TRk 2) Waste Extraction, Digestion, Inductively Coupled
Methed hod® Plasma/Mass Spectrometric Method!17
4 lnstmental Analyze‘r et = o 3) Digestion, Inductively Coupled Plasma Method ™!
23 Sulfuric Acid Isokinetic Sampling, Barium-Therin Titrimetric 4) Digestion, Inductively Coupled Plasma/
51 ’
) Metho‘d ; . Mass Spectrometric Method™™
24 | Tellurium 1) Isokinetic San:';fuﬂg. Digestion, Inductively Coupled 4 | Barium 1) Waste Extraction, Digestion, Inductively Coupled
Plasma Method Plasma Method!418
2) Isckinetic Sampling, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, Inductively Coupled
Plasmi.l/’Ma:s Spectrome-tric el 1 Plasma/Mass Spectrometric Method!417
25 Tin 1) Isokinetic San'\s‘pUng, Digestion, Inductively Coupled 3) Digestion, Inductively Coupled Plasma Method4€
FasmmMsthod™ ) 4) Digestion, Inductively Coupled Plasma/
2) Isokinetic Sampling, Digestion, Inductively Coupled Mass Spectrometric Method®#7
Plasma/Mass Spectrometric Method™ W
26 | Total Suspended Particulate | 1) Isokinetic Sampling, Gravimetric Method™

2) Paired Train, lsokinetic Sampling, Gravimetric Met|
3#@‘“&

27 Vanadium...

5 Beryllium...




Extraction, Gas Chromatographic/Mass Spectrometric
Method!#24

2) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!i%2

3) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Methog!29
%m\\f

22 Mercury...

(PCBs)

- Aroclor 1016
- Araclor 1221
- Aroclor 1232
- Aroclor 1242
- Arocler 1248
- Aroclor 1254

- Aroclor 1260
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5 Beryllium 1) Waste Extraction, Digestion, Inductively Coupled 10 | Chromium (V) 1) Waste Extraction, Colorimetric Method!51%!
Plasma Method 614 2) Alkaline Digestion, Colorimetric Method®'%)
2) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!! 417 Plasma Method!" %1%
3) Digestion, Inductively Coupled Plasma Method™*! 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method/417
Mass Spectrometric Method™ 3) Digestion, Inductively Coupled Plasma Method™
6 Cadrium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Methad Mass Spectrometric Method™™
2) Waste Extraction, Digestion, Inductively Coupled 12 | Copper 1) Waste Extraction, Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method!17 Plasma Method!41¢
3) Digestion, Inductively Coupled Plasma Method!™! 2) Waste Extraction, Digestion, Inductively Coupled
4) Digestion, Inductively Coupled Plasma/ Plasma/Mass Spectrometric Method!*¢*7
Mass Spectrometric Method™" 3) Digestion, Inductively Coupled Plasma Method™
7 Chlerdane 1) Waste Extraction, Separatory Funnel Liquid-Liquid 4) Digestion, Inductively Coupled Plasma/
Extraction, Gas Chromatographic/Mass Spectrometric Mass Spectrometric Method™”
Method!!®24 13 [24D 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic/ Extraction, Gas Chromatographic/Mass Spectrometric
Mass Spectrometric Method™®2! Method"#3
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method12¢! Mass Spectrometric Method(!%
8 Chromium 1) Waste Extraction, Digestion, Inductively Coupled 3} Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method418) Mass Spectrometric Method#
2) Waste Extraction, Digestion, Inductively Coupled 14 DDD 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Plasma/Mass Spectrometric Method™" Extraction, Gas Chromatographic/Mass Spectrometric
3) Digestion, Inductively Coupled Plasma Method™'® Method!'#24
4) Digestion, Inductively Coupled Plasma/ 2) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methogd!*7 Mass Spectrometric Method%2
9 Chromium (I} 1) Waste Extraction, Digestion, Inductively Coupled 3) Automated Soxhlet Extraction, Gas Chromatographic/
Plasma Method; Waste Extraction, Colorimetric Mass Spectrometric Method!!!%)
Method; Calcutation Method!"46:%1 15 | oDE 1) Waste Extraction, Separatory Funnel Liguid-Liquid
2) Waste Extraction, Digestion, Inductively Coupled Extraction, Gas Chromatographic/Mass Spectrometric
Plasma/Mass Spectrometric Method; Waste Extraction, Method'#2)
Colorimetric Method; Calcutation Method! 61719 2) Soxhlet Extraction, Gas Chromatographic/
3) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method!!%24
Alkaline Digestion, Colorimetric Method; Calculation 3) Automated Soxhlet Extraction, Gas Chromatographic/
Method!T4163) Mass Spectrometric Method!!2*
4) Digestion, Inductively Coupled Plasma/ 16 DoT 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Mass Spectrometric Method; Alkaline Digestion, Extraction, Gas Chromatographic/Mass Spectrometric
lorimetri X | (78, 17,15 hod!1929
Colorimetric Method; Calculation Method! W Method ;
10 Chromium (V)... 2) Soxhlet...
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2) Soxhlet Extraction, Gas Chromatographic/ 22 | Mercury 1) Waste Extraction, Digestion, Cold-Vapor Atomic
Mass Spectrometric Method 9% Absorption Spectrometric Method!42!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Cold-Vapor Atomic
m—— S e e At
. . : . . = {
17 Dieldrin 1) Waste Extraction, Separatcr)i Funnel Liquid-Liquid Specgtfometric Methogi?m P
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Cald-Vapor Atoric Fluorescence
Method*#24 Spectrometric Method™!
2) Soxhlet Extraction, Gas Chromatagraphic/ 5) Thermal Decomposition Amalgamation and
v Mass Spectrometric Method!%29 Atomic Absorption Spectrometric Method®!
3) Automated Soxhlet Extraction, Gas Chromatographic/ 23 Methoxychlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid Extraction,
Mass Spectrometric Method!!'#9 Gas Chromatographic/Mass Spectrometric Method!#%!
18 | Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 2} Soxhlet Extraction, Gas Chromatographic/
Extraction, Gas Chromatographic/Mass Spectrometric Meass Spectrometric Method!%
Method! 24l ?')MMOS:‘:d So?te;magﬁ Gas Chromatographic
. i 55 ometric Mef
2) Soxhlet Extmc'n.on, Gas Chromatographic/ 2 Mirex Daste o, Separatory Funvel LiguihLiquid )
Mass Spectrometric Methog"%* Gas Chromatographic/Mass Spect i Method 92
3 aisarnated Sodilet Extraction; Gas Chkomatogrmphic/ 2) Soxhiet Extraction, Gas Chromatographic/
Mass Spectrometric Method'2 Mass Spectrometric Methoct 29
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Gas Chromatographic/Mass Spectrometric /Mass Spectrometric Method!#4
Method#2¢ 25 Molybdenum 1) Waste Extraction, Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic/ Plasma Method! ¢
Mass Spectrometric Method! 921 2) Waste Extraction, Digestion, Inductively Coupled
3) Automnated Soxhlet Extraction, Gas Chiomatographic/ Plasma/Mass Spectrometric Method'4*"
Mass Spectrometic Method129 3) D?gestion, Inductively Coupled Plasma Method"¢!
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled % Digestion, \ndu;tlvely Cour;’) }ﬁd Slastrad
(1.6.16) Mass Spectrometric Method"
Plasma Method 26 Nickel 1) Waste Extraction, Digestion, Inductively Coupled
2} Waste Extraction, Digestion, Inductively Coupled Plasma Methogl!!616)
Plasma/Mass Spectrometric Method!+$47 2) Waste Extraction, Digestion, Inductively Coupled
3) Digestion, Inductively Coupled Plasma Method!™® Plasma/Mass Spectrometric Method!!7
4) Digestion, Inductively Coupled Plasma/ 3) Digestion, Inductively Coupled Plasma Method!™'¢
Mass Spectrometric Method"'"! 4) Digestion, Inductively Coupled Plasma/
21 | Lindane 1) Waste Extraction, Separatory Funnel Liquid-Liquid Mass Spectrometric Method™7!
27 Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid

Extraction, Gas Chromatographic/Mass Spectrometric
Method!#21

2) Soxhlet Extraction, Gas Chromatographic
Method?io4!

3) Automated Soxhlet Extraction, Gas Chromategraphic

Method!144
‘i*n"‘.J

- 2-Chlorobiphenyl...
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- 2-Chlorobiphenyl 31| Silver 1) Waste Extraction, Digestion, Inductively Coupled
- 2,3-Dichlorobiphenyl Plasma Methog!141€
- 2,2'5-Trichlorabiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,8'5-Trichlorobiphenyl Plasma/Mass Spectrometric Methog!! 417
- 2,2' 3 5-Tetrachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method™!®
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"™"!
225458 lsrobishe 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 2,2,4,5,5-Pentachlorobiphenyl Plasma Method!"41¢
- ZS,B',Q'.SPmd}IDTOW 2) Waste Extraction, Digestion, Inductively Coupled
- 22,344 5 Hexadhorobiphenyt Plasma/Mass Spectrometric Method' 47!
-2,2,3,4,5,5-Hexachlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method"™'®!
~22.3,5,5,6- 4) Digestion, Inductively Coupled Plasma/
Hexa':hl?rol:fiphenyl Mass Spectrometric Method™'™
;*Z,Zﬁr.: .5.5h: . 33 | Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
:xza'; 3?;!2&‘!? enyl Extraction, Gas Chromatographic/Mass Spectrometric
-2233485- Method92
Heptachlorobiphenyl . y
2
-22,304,55- Jﬂ:ﬂs e TP
Heptachlorobiphenyl : i
3230455 :zamn:mated Soxf':let Embon'“m, Gas Chromatographic/
Heptachlorobiphenyl " SSpech e
2234556 34 | Vanadium 1) Waste Extraction, Digestion, Inductively Coupled
oI Plasma Method! 44!
Heptachlorabiphenyl
. 2.2.3.3.0,4'5,5.6- 2) Waste Extraction, Digestion, Inductively Coupled
Nonachlorobiphenyl Plasma/Mass Spectrometric Method™#*7!
28 | Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3) Digestion, Inductively Coupled Plasma Method™ 4
Extraction, Gas Chromatographic/Mass Spectrometric 4) Digestion, Inductively c::uﬁ.;d Plasma/
Method!#28 Mass Spectrometric Method'"
2) Soxhlet Extraction, Gas Chromatographic/ 35 |Zinc 1) Waste Extraction, Digestion, Inductively Coupled
(1661
Mass Spectrometric Method"*#! Plasma Method
1) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method12%1 Plasma/Mass Spectrometric Method™ 47
2 |pH Electrometric Method 224 3) Digestion, Inductively Coupled Plasma Method™'¢!
30 | Selenium 1) Waste Extraction, Digestion, Inductively Coupled 4) Digestion, Inductively Coupled Plasma/
Plasma Method" 419 Mass Spectrometric Method™ 3 fr‘Mf
2) Waste Extraction, Digestion, Inductively Coupled -
Plasma/Mass Spectrometric Method!'#!”!
3) Digestion, Inductively Coupled Plasma Method ™!
4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!™!" M‘
...
31 Silver...
<lbo - -lom -
iy §7u 125 31an13 i mauniy Whamwd
P PR P 11 Benzolb)flucranthene 1) Soxhlet Extraction, Gas Chromatographic/
1 Acenaphthene 1) Soxhlet Extraction, Gas Chromatographic/ ass Spechiomantc MgnadHes
; 10 2) Auternated Soxhlet Extraction, Gas Chromatographic/
Mass Spactiometric Method ) Mass Spectrometric Method'!#!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 12 Benzo(kifluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!*2% Mass Spectrometric Method !
2 Acetone 1)Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method"'*# Mass Spectrometric Method!!49
2) Equilibrium Headspace, Gas Chromatographic/ 13 Benzolc acid 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™® Mass Spectrometric Method"®
3 Aldrin 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!®2 Mass Spectrometric Method"!#!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 14 Benzolalpyrene 1) Soxhlet Extraction, Gas Chromatographic/
1 N i
Mass Spectrometric Methog!!'2 Mass Spectrometric Methoe{-
¢ | Anthracene 1) Soxblet Extraction, Gas Chromatographic/ & Antomated Soiet Bxraction, s Chromatogepli
Mass Spectrometric Methodlt®#! Mass Spectrometric Method"
2 i h Cas 15 Benzoig,h,iperylene 1) Soxhlet Extraction, Gas Chromatographic/
rornaked ScHUEL Extraction, Gas Clromalogaping Mass Spectrometric Method? %29
Mass Spectrometric Method/1#9
2) Automated Soxhlet Extraction, Gas Chromatographic/
5 Antimony 1) Digestion, Inductively Coupled Plasma Method™®! Mass Spectrometric Methog!12]
2) Digestion, Inductively Coupled Plasma/ 16 | Beryllum 1) Digestion, Inductively Coupled Plasma Method™*®
Mass Spectrometric Method™'™ 2) Digestion, Inductively Coupled Plasma/
6 | Asenic 1) Digestion, Inductively Coupled Plasma Method™'¥ Mass Spectrometric Method ™"
2) Digestion, Inductively Coupled Plasma/ 17 Bis(2-chloroethyllether 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!™” Mass Spectrometric Method!?24
7 Atrazine 1) Sexhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!24 Mass Spectrometric Method!!24
2) Autormated Soxhlet Extraction, Gas Chromatographic/ 18 Bis(2-ethylhexylphthalate 1) Soxhlet Extraction, Gas Chromatographic/
3 3 zh
Mass Spectrometric Method"'2 Mass Spectrometric M"‘M
8 |Barum 1) Digestion, Inductively Coupled Plasma Method ¢ ::a‘ ""°‘S atacl S‘”‘i _aME""M"’“’"‘["'Qg“ Ehvoraemphic/
2) Digestion, Inductively Coupled Plasma/ . S qpactmalnc e _
s rometric Method® ™ 19 Bromodichloromethane Purge and Trap, Gas Chromatographic/
Spect T ] Mass Spectrometric Method™**!
q Benzlalanthracene 1) Soubet Extmcuon, Gas Chr;);\atog‘aph-d 20 Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®™ Mass Spectrometric Method525
2) Automated Soxhlet Extraction, Gas Chromatographic/ 21 |Butanol Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method™24 Mass Spectrometric Method"'*#
10 Benzene Purge and Trap, Gas Chromatographic/ 2z Butyl Benzyl Phthalate 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methog!*%! w Mass Spectrometric Method29

11 Benzo(b)luoranthene

2) Automated Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method1# 3 \ |

23 Cadmium...
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it asuaity e it wsuaiy ATt
23 | Cadmium 1) Digestion, Inductively Coupled Plasma Method™¢! 36 | Chrysene 1) Soxhlet Extraction, Gas Chromatographic/
2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method!1%%
Mass Spectremetric Method!™" 2) Automated Soxhlet Extraction, Gas Chromatographic/
24 | Carbazole 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!?!
Mass Spectrometric Method"%2! 37 | Cyanide Extraction, Distillation, Colorimetric Method!?"282%
2) Automated Soxhlet Extraction, Gas Chromatographic/ 38 24D 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(*12! Mass Spectrometric Methad! %49
25 Carbon Disulfide Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method(!5%1 Mass Spectrometric Method!!28
26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 39 | DoOD 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!*5#! Mass Spectrometric Method!%#!
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 029 Mass Spectrometric Method!!!24
2) Automated Soxhlet Extraction, Gas Chromatographic/ 40 | DDE 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!'#4 Mass Spectrometric Method"*#]
28 | p-Chloroaniline 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method %21 Mass Spectrometric Method!2!
2) Automated Soxhlet Extraction, Gas Chromatagraphic/ a1 (ooT 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 1128 Mass Spectrometric Method%%
29 | Chlorobenzene Purge and Trap, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatogrephic/
Mass Spectrometric Method 15281 Mass Spectrometric Method!!*24!
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 42 | Dibenslaiiantiacene 1) Sohlet Extraction, Ga Ch:;r:;a‘(ograp!‘nid
Mass Spectremetric Method(1$29! Mass Spectrometric Methoo‘. )
3t | Chloroform Purge and Trap, Gas Chromatographic/ 2) Automated Smch?et Exvacbc:){rl\,zgas Chrematographic/
Mass Spectrometric Method?52°! Mass Spectrometric Method*
32 | 2Chlorophenol 1) Sohlet Extraction, Gas Chromatographic/ 43 Di-n-Butyl Phthalate 1) Soxhlet Extraction, Gas m:;n;r;atographk/
Mass Spectrometric Method!22! Mass Spectrometric Method”
2) Automated Soxhlet Exraction, Gas Chiomatographic/ G AR St By Ges ik rmangriptiel
Mass Spectrometric Method!'1#¢! Mass Spectrometric Method™
33 [ Chromium 1) Digestion, Inductively Coupled Plasma Method™ !¢ 44 [32Dichlorobenzene Purgesand Trep, f:?s ':hr:;::?g]aph'd
2) Digestion, Inductively Coupled Plasma/ ) Mass Spectiometric Mel
" 7 45 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™7 Nass Sttt
34 Chrorniurn (1) 1) Digestion, Inductively Coupled Plasma Method; s nReciomptc Methol ;
R PR - 46 1,8-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Alkaline Digestion, Colerimetric Method; Calculation ) 1525)
Method!T816.19) Mass Spectrometric Method"
47 ,3-Di benzidi 1) Soxhlet Extraction, Gas Chromate i
2) Digestion, Inductively Coupled Plasma/ 83-Dichlotobenzhilye hlass Sp:mmut Me;\odfiﬁ ogiaptic/
M ic Method; Alkaline Di ;
28 dpectfome e Methoc! Allaline Peston, 2) Autornated Soxhlet Exraction, Gas Chromatographic/
Colorimetric Method; Calculation Method™*!™ . 111261
35 Chromium (V1) Alkaline Digestion, Colorimetric Method®® Mass Spectrometric Method''"”
{{
b ne:testion, Solerimetic Mg w 48 1,1-Dichloroethane Purge and Trap, Gas Chromatographic/
Mass Spactrometric Method!>%! w
36 Chrysene. 49 1,2-Dichloroethane...
-log - -log -
ddudt ARy Finsed i arsunfiv FHnried
49 1,2-Dichloroethane Purge and Trap, Gas Chromatographic/ 63 Di-n-Octyl Phthalate 1) Soxhlet Extraction, Gas Chromatagraphic/
Mass Spectrometric Method!!%# Mass Spectrometric Method!93)
50 1,1-Dichloroethylene Purge and Trap, Gas Chromatographic/ 2) Autermated Soxhlet Extraction, Gas Chromatographic/
) ] Mass Spectrometric Method!!*#) . Mass Spectrometric Method!'2¢)
51 cis-1,2-Dichloroethylene Purge and Trap, G..as Chrom;};);ﬁr]aphlc/ 64 . 1) Soxhlet Extraction, Gas Chiomatographic/
52 | trans-1,2 Dichloroeth :ms Speua';omefsnc Zl:thu I Macs Spackomatic it Pt
bbby (o e oot e
. [11,26)
53 | 2,4-Dichlorophenol 1) Soxhlet Extraction, Gas Chromatographic/ ) st Spactromesic minhod )
Mass Spectrometric Method!02! 65 Endrin 1) Soxhlet Extraction, Gas Chromatographic/
1026]
2) Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method"
Mass Spectrometric Method!!2! 2) Automated Soxhlet Extraction, Gas Chromatographic/
54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method! 24!
Mass Spectrometric Method!% 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/
55 1,3-Dichloropropane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'5#%
Mass Spectrometric Method™*% 67 Fluoranthene 1) Soxhlet Extraction, Gas Chromatographic/
56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!!*9
Mass Spectrometric Method!** 2) Autornated Soxhlet Extraction, Gas Chromatographic/
57 Dieldrin 1) Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method!!*#¢!
Mass Spectrometric Method % 68 | Fluorene 1) Soxhlet Extraction, Gas Chromatographic/
2 Automated Soxhlet Emacﬁ?sﬁas Chromatographic/ Mass Spectrometric Method! %!
! Mass. Spectrometric Method ] 2) Automated Soxhlet Extraction, Gas Chromatographic/
58 | Diethyl Phthalate 1) Soxhlet Extraction, Gas Cl-:rnamatographrcf Mass Spectrometric Method!128
s Spelicprl Metod 4 69 | Heptachlor 1) Soxhlet Extraction, Gas Chromatographic/
2) Automated Soxhlet Extraction, Gas Chromatographic/ E o 021 o
i (1126 Mass Spectrometric Method
Mass Spectrometric Method 2) Au ted Soxhl : Chi i
56 | 2,4-Dimethylphenol 1) Soxblet Extraction, Gas Chromatographic/ o et Exation]Gee Envemetogietic)
Mass Spectrometic Method! Mass Spectrometric Method!!24
2) Automated Sexhlet Extraction, Gas Chromatographic/ 70 Heptachlor epoxide 1) Soxhlet Extraction, Gas Chron‘\atogramid
Mass Spectrometric Method™!?% Mass Spectrometric Method!""*!
60 | 2,-Dinitrophenal 1) Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatosgraphic/
Mass Spectrometric Method!102! Mass Spectrometric Method!'*24
2) Autemated Soxhlet Extraction, Gas Chromatographic/ 71 Hexachlorobenzene 1} Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2 Mass Spectrometric Method"®
61 2,4-Dinitrotoluene 1) Soxnlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method%%! Mass Spectrometric Method!124
2) Autornated Soxhlet Exuacﬁt?’n,zfas Chromatographic/ 72 | Hexachloro-1,3-butadiene Purge and Trap, Gas Chromatographic/
' frags spechrometric Methee s Mass Spectrometric Method'*2
62 2,6-Dinitrotoluene 1) Soxhlet Extrachf)n) Gas Chﬂr;);]\atcg’aphicf #% il riivane 1) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method ) Mass Spectrometric Method!525!
2 fuomated Soochlet Bmmwzgas Chromatographi 2) Equilibrium Headspace, Gas Chromatographic/,
Mass Spectrometric Method Mass Spectrometric Method!!? w

63 Di-n-Octyl Phthalate...

73 n-Hexane..,
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74 O-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 84 Methanol 1) Purge and Trap, Gas Chromatographic/
= Mass Spectrometric Methog!%2 ’ Mass Spectrometric Method"9%%!
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometric Method!?9 Mass Spectrometric Method™2%)
75 | BHCH 1) Soxhlet Extraction, Gas Chromatographic/ 85 | Methoxychlor 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'% Mass Spectrometric Method"
2) Autornated Soxhlet Extraction, Gas Chromatographic/ 2} Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!"#% Mass Spectrometric Method!#
76 Y-HCH 1) Soxhlet Extraction, Gas Chromatographic/ 86 Methyl Bromide Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method(1%%! Mass Spectrometric Method"'*2*
2) Automated Soxhlet Extraction, Gas Chromatographic/ 87 Methylene Chloride Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method*129 Mass Spectrometric Method!™*#%
77 | Hexachlorocyclopentadiene | 1) Soxhlet Extraction, Gas Chromatographic/ 88 | 2-methylphenol 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method®%2! Mass Spectrometric Method***
2) Automated Sexhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 2! Mass Spectrometric Method!!'#!
78 | Hexachloroethane 1) Soxhlet Extraction, Gas Chromatographic/ 89 | Z-Methylnaphthalene 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!'%%€ Mass Spectrometric Method'**1
2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automnated Soxhlet Bxtraction, Gas Chromatographic/
Mass Spectrometric Method!!l24 Mass Spectrometric Method"!?¢
79 Indeno(1,2,3-cd)pyrene 1) Soxhlet Extraction, Gas Chromatographic/ 90 | Methyl tert-Butyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™® Mass Spectrometric Method™$2!
2 Automater Soubtet Extroction, Gas Chomitopactiel 91 | Naphthatene 1) Sosble Extraction, Gas Cromatogaphic/
Mass Spectrometric Method!!!# Mass Spectrometric Methoo‘-m
80 | isophorone 1) Sorhlet Extraction, Gas Chromatographk/ 2 Aliornited Sosblet Excion, Gos CHomatgRphict
Mass Spectrometric Method!%%9 Mass Spectrometric Method' e
2) Automated Soxhlet Extraction, Gas C " 92 | Nickel 1) Digestion, Inductively Coupled Plasma Method!™'®
Mass Spectrometric Method!!128 a Diggs‘i""* Inductively :;;ﬁﬁd Plasma/
81 |Lead 1) Digestion, Inductively Coupled Plasma Method™'® Miss aphstiomatric Method™ )
2) Dl::sllon, \nduc‘kive; Cuu,;lled Plasma/ 8 Kiirobenzend 1)Soxshlet Extmﬁ;ﬁ&mtwamld
Mass Spectrometric Method™” Z)M‘m . e
82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Meﬁ'\odl“"“
::a‘:::i‘::;(":‘d;?c";‘;::ﬂﬁd Plasma/ 94 | N-Nitrosodiphenylamine 1) Soxhlet Extraction, Gas hoc;m.amgeaph&:/
B | Mercury é) Dge“mt' ,ci;d‘mm"mk ABkatption :?fnmm Sc:d'-l::ﬁ Extraction, Gas Chromatographic/
PEAmINe: Ve Mass Spectrometric Method™!2%
2) Thermal Decomposition, Amalgamation, and 95 | N-Nitrosodi-n-propylamine 0 Soxh'l:teCtEmadbn, Gas Chromatographic/
Atomic Absorption Spectrophotemetry™) Moss Spectrometric Method02
3) Digestion, Cold-Vapo“; Atomic Fluorescence 2) Automated Soxhlet Extraction, Gas Chromatographic/
Spectronistric Mathod ?“Q! Mass Spectrometric Method"24 w
e
84 Methanol... 96 Polychlorinated biphenyls (PCBS)
slod - -logt -
R misafy TFharw iU ety FEaRTwR
96 | Polychlorinated biphenyls 1) Soxhlet Extraction, Gas Chromatographic/ 99 | Phenol 1) Soxhlet Extraction, Gas Chromatographic/
(PCBs) Mass Spectrometric Method!2% Mass Spectrometric Method!!%2
- Areclor 1016 2) Automated Soxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1221 Mass Spectrometric Method!24 Mass Spectrometric Method!"*#
- Aroclor 1232 100 | Pyrene 1) Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1242 Mass Spectrometric Method'**!
- Aroclor 1248 2) Autormated Soxhlet Extraction, Gas Chromatographic/
- Aroclor 1256 Mass Spectrometric Method"*#4
- Aroclor 1260 101 | Selenium 1) Digestion, Inductively Coupled Plasma Method™'®
- 2-Chlorobiphenyl 2) Digestion, Inductively Ccupl1ed Plasma/
- 2,2/3,5"Tetrachlorobiphenyl Mass Spectrometric Method"™
B 102 | Silver 1) Digestion, Inductively Coupled Plasma Method™¢!
i i’i 4 j:i:‘::::;:ﬁ::ﬁ 2) Digestion, Inductively Coupled Plasma/
A Mass Spectrometric Method"™
- 22,345 Pentachlormbiphenyt 103 | Styrene Purge and Trap, Gas Chromatographic/
- 2,2,8,5,5-Pentachlorobiphenyl Mass Spectrometric Method'2%
- 2,3.3,4\6-Pentachlorobiphenyl 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatographic/
- 22,344 5-Hexachlorobiphenyt Mass Spectrometric Method#2
- 22,385 5Hexachlorobipheny 105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/
-2,2,3,55,6 Mass Spectrometric Method'52%
Hexachlorobiphenyl 106 | Toluene Purge and Trap, Gas Chromatographic/
-22,4455- Mass Spectrometric Method!3%
Hexachlorobiphenyl 107 | Toxaphene 1) Soxhlet Extraction, Gas Chromatographic/
-2,23,3,44'5- Mass Spectrometric Methog"®29
Heptachlorobiphenyl 2) Automated Soxhlet Extraction, Gas Chromatographic/
-22348.55- Mass Spectrometric Method! 2%
Heptachlorobiphenyl 108 | TPH (Cs-Co) Purge and Trap, Gas Chromatographic/
- 2,2,3,6,8,5'6- Mass Spectrometric Method!'52
Heptachlorobiphenyl 109 | TPH (Cop- Ci) 1) Automate Extraction, Gas Chromatographic Method!#2
- 22'3,4'5,5.6- 2) Solvent Extraction, Gas Chromatographic Method!*2!
Heptachlorobiphenyl 3) Uttrasonic Extraction, Gas Chromatographic Jv\e'ﬁwciiz1
- 2,23,3,6,45,5,6- 110 | TPH (Gogg = Cas) 1) Automate Exraction,Gas Chvomatogphic Meﬂ-m‘m
Nonachlorobiphenyl 3 ;dvent Eﬂm' Gagascl'ba;n:natc;gap::iet hod 0
) trasonic Extraction, -omatographic Method™*
ot ol Bl i 1 Sailat Braciion, Gl Chr:fmmlograph-d 111 1,2,4-Trichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrometrc Method* ) Mass Spectrometric Method 152!
2 usioenated S et E’drm&s Chromatographic/ 112 | 1,1,1-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!***9 Mass Spectrometric Method52%1
58 | Phenanthrene 1) Soxhlet Extraction, Gas Chromatographic/ 113 | 1,1,2-Trichloroethane Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™2! Mass Spectrometric Method %1
2) Automated Soxhlet Extraction, Gas Chromatographic/ 114 | Trichloroethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method®*1 w Mass Spectrometric Method*2" Sredh

99 Phenol...

)

115 2,8,5-Trichlorophenol...
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i Ly FHesiwd
115 | 2,4,5-Trichlorophenal 1) Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!!%%

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!2¢!

1) Soxhlet Extraction, Gas Chromatographic/

Mass Spectrometric Method!%2¢

2) Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method™!29

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method! 52!

118 | Vanadium 1) Digestion, Inductively Coupled Plasma Methog"*@
2) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method"'"

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!525)

Purge and Trap, Gas Chromatographic/

Mass Spectrometric Methog!!5%)

116 2,4,6-Trichlorophenol

17 1,3,5-Trimethylbenzene

119 | Vinyl Acetate

120 | Vinyl Chloride

121 m-Xylene Purge and Trap, Gas Chromatographic/
" | Mass Spectrometric Method!152%!

122 [ o-Xylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method!!%2%

123 | p-Xylene Purge and Trap, Gas Chromatographic/

Mass Spectrometric Method!!**%
Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method'!*#*
125 | Zinc 1) Digestion, Inductively Coupled Plasma Method!™¢
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method"*"
3y

124 | Xylene (Total)
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4, APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 24" ed. Washington, DC: APHA, 2023,

5. United States...
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5. United States Environmental Protection Agency. Standards of Performance for New
Stationary Sources. 40 CFR 60. Appendix A, 2023,

6. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. SW-846, 2014.

7. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Acid Digestion of Sludges and Sediments and Soils. SW-846
Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methods for Evaluating Solid
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Method 30604, 1996.

9. United States Environmental Protection Agency. Test Methods for Evaluating Solid
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3510C, 1996.
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Waste Physical/Chemical Methods. Microscale Solvent Extraction (MSE). SW-846 Method
3570, 2002.

13. United States Environmental Protection Agency. Test Methods for Evaluating Solid
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Organics In Soil and Waste Samples. SW-846 Method 5035, 1996.

16. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Inductively Coupled Plasma-Atomic Emission Spectrometry.
SW-846 Method 6010B, 1996.

17. United States Environmental Protection Agency. Test Methods for Evaluating Solid
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SW-B46 Method 6020A, 2007.
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71964, 1992, ?W|

20. United States...
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20. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury In Solid or Semisolid Waste (Manual Cold-Vapor
Technique). SW-846 Method 7471B, 2007.

21. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury In Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry. SW-846 Method
7473, 2007.

22. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, Nonhalogenated Organics by Gas Chromatography. SW-846
Method 8015, 2007.

23, United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. pH Electrometric Measurement, SW-846 Method 9040C,
2004,

24. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Soll and Waste pH. SW-846 Method 9045D, 2004,

25. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemnical Methods. Volatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8260D, 2018,

26. United States Enviranmental Protection Agency. Test Methads for Evaluating Solid
Waste Phys.icaVChemica‘. Methods. Semivolatile Organic Compounds by Gas Chromatography/
Mass Spectrometry (GC/MS). SW-846 Method 8270E, 2018.

27. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Total and Amenable Cyanide: Distillation SW-846 Method
90108, 1996.

28. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide Extraction Procedure for Solids and Oll, SW-846
Method 90134, 1996.

29. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Cyanide in Waters and Extracts Using Titrimetric and
Manual Spectrophotometric Procedures. SW-846 Methed 9014, 2014,

30. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods. Mercury in Sediment and Tissue Samples by Atom
Fluorescence Spectrometry, SW-846 Method 7474, 2007, !

31. United States Environmental Protection Agency. Test Methods for Evaluating Solid
Waste Physical/Chemical Methods, Ultrasonic Extraction. SW-846 Method 3550C, 200?W

nerTgIEn e Jowioniims nediiaumifouttseislim o T, o oo ook 70 bacnd

nsilsanugaamnsT
omsestd b urinf gy

¥ on oamolel ¢ & b ®

LURTTENT NIV Godoo
Bd WU bebo

oy wWhvuwlasyaansuasionlfjifiniiese

Gou nysunsgiants uidv wueaea uavesmed nfu (Wszmalne) i

:\Uuu/ﬂ‘ua'm/\ﬂﬂuwuamm‘.n'_ W nansuaivre el fUR M weiiena

v LlauaALea uauesmed nju (Usemelve) die Weauodnng

FATIERENYY (AT Ha ANUTRNATH moe TOLTRILINTG <o DULTRNTG WRNTG

LYRATUMATY NALIIIMILAT vBWAnuawRaInT ATuasBeAudw vy
nalsangaamnIsfnTsaud S

& Wiondndmiiivssdiaaiidnsiesmt dui e s

@)U LGH nuduuayh boe-9-cood

o) ey avse neiinuev 2-box-v-osos

JAVING ST

m) WA ﬂw.uﬁ rlibuah 1 voc-1-onng
o, Windnwinifenfiansiieszhonsu Sunu e 18
veidouen 2-bos-v-cadlo

&) usamgiinn nduidion

o) wsamiiygiiaas atwi

m) wisanguY Aunzaad
&) WA 2wNAU

&) wnisuma

) WIWLTING VT
@) Wdviund desamaiy

=) vy
o) wndinfund Ui
®0) Uy 3
®0) WS

olo) WWUIET LLI‘\"JT(:\:J\‘”

yellBueed 9-boe-3-onmm
o 1-bos-3-onge
neidEuenf 1eor-9-oosd
nerleunnd bos-9-oosb
yeiluuari 1-bos-v-onde
yeijeuati 1loos-v-onda

yufuned oo S-oeme

yEiguaTT -bo--omco
veilpuaril 1-ooa 9-oaca
vaufpuanf 1-boe-1-oaxio

vuilivuiani 1-ooc-3-cacm

aiis wisdseduil.




oo & - am

~ w & v . - .
oiis wilidemivssmnny Uul; UidRnedieseiionu
Tutudl o fugneu oeos

FuFuupuionsiy
wouanspamule

remsos nfunten)
swobull WiRinvium
elvimubiugrarang

novituunefoudouafinlssnu

i nsessesauafivwasredodenfian
1. o bewo bmelo KD bmom &

Tn3a73 o lbamo omolo #8 bae's

WewdldGidinnseiind saraban@div.mail go.th

7 on omeolel DEHO

naulsaugRamnIT

mamsri b wsjmyiln
- AT NIV sosico

we dgnen sesd &

4 . & W om .

3o BunandvurefiFnsienehonty

Gou nssumsddnns vish wuesies uauesmed nfu (Wsemellny) S

vomow - . - - < -
b nwwmuuwfnamq/mnwwﬁmnmns uwazvlinmuafwvesien joRmyinsshion
aeiuil et LY ottoe

3 0 -, & - -
deidandne onasuuuieideiuiumadeuioniRnsieneiionty
Vit lousaton uaupsmied nfu (Usemelne) S S o sy

o - - », = -
saanfsfofisnatia Uit tusnia uauasmel nfu (Uskmeing) S veduvedou
WeaufuRnsinseiienu wmsmwnqmuqnnuwmﬂﬁunmmnnsu xé’wumﬂid’l
MBQ‘JJ_‘[UI‘\WI'I%\HTIZ\! I.I.l\“"l'lUn'ﬁH'\ihhﬂﬂh‘w)hﬂ’ﬂ'll.ﬂi‘\ﬂ\ﬂ l\Dnih‘[‘NﬂuQnﬁ’WnﬁN ULI

nuﬁ.m-mqnﬁwnﬁumﬂimuh Tiuddn touoaiea uavasmed niu
(\h..mnlnu) it Funsdowionfianiinzienty Siawnsdo 2-cea anmidaari
vab/ao Wil & Aumuih Sunoumnuas Swiassuns Tneitosusznouiel

n. fmusguavisjoRmsined

@) wnY '51:111 leﬂwmvﬁ -olom-A-cade
o) widianing uidne niTeani 2-wlom-n e
o) wwaney aandiy ot -woo-A-arae
v, Wiiused e URmI AT
@) WNATIUGHA UIIRAAY nafounai closrv-aeee
Io) Wit @mn nadouanh womi-ees
@) wamsing nagiae yeilnuai -eoms-cadn
) e newes neidouani 1-slom 9-etade
&) WA quany verfuendl 1-wlown-9-ciaas
o) il 5.n30ud shan ullvuionf 1-wlor-3-ceto
o) vl Wun neduunnf 2-cloa-cedn
) wvwdniuiung sfane vaiouan 1-wom 1wt
@) wgsdn andu wailpuaei 1-elon-v-satn
£0) UNETINESAR NN verluatil 2-mom-9-cede
wo) wanIng 0w yurlouneil 2-wom-v-cledd
olo) wgrisased TualAtu weilunud 2-slor-3-ccds
B wm) uiaan..
~pamamnasuinglne tizamalwodvait Jufiiau ganmnasufidion” 9
o %

ol wwinen Fullvoid yeiduardl 3 slen vxctn wihAoevuiiiow o 9 fusnfuiinadssnugramnsmueenmida winussasd

o) UATINNG iugRIEna wdiunnd olor-veats wnnmquuqiﬂuwmtﬂuwua\]gunmﬁmﬂ"vﬁunw Iﬁﬁun’wan‘amqwi’numnn'nwivnw

o) wianin wqidnd ool 3 cloar s et Fwasonmdssugrannsmuty mo $u reuiudueguomidoiufumsduuorftRns

o) wiemdv awivilee wedeuendl 2ron oo Anrevhony Sxiwersowfinanvofuldiinalssugramn

el wdyasel @einnade naounedl 2-le-3-cxon S o

o) wipden) WA yifoused -moa-2-ccon MRERTIY

o) vwifunnn udfiiud nelButanfl 2-slom-3-sidon iR

oo} wiaandumild Tnuuvue v Juwani 2-wion-T-cao

o) wipsTiund Sonfum yelouianil 2-wow-ceod

o) wwnatly AdeRus oo -wboa-v-acod ’ o s

o) wwAndy WAFIGAL neduuaui 2-sloe 3 s Fircamraissabeuasiving

os) vanlgumed naatad yeloweni 2-alon-S-acod g

o) wwlen Ful Sy 2ol 9-cabe pe fn, e

'ob) unsAmiRRE dygneiuinind yaduueud 2-moa-3-ario

o) UnIELTRY NG ASYRTDY vaiipuaw 1-woes-cdin _ 2w =

-y . "ﬁﬂ?iﬂuﬁ:lﬂﬂhnu!}!“ﬁti“'ﬂl
::’) :T:::;:::ME :f:,::d’ :::g::::l:. :::::j::: auiifounniouivunivisanunianzuoen
3 o

wo) Wil findeTeg nadouiaed 2-moe-o-ces m:u;g;:w:tmmw

o) WWATIMG oamu WATARTR 1-wiow-S-gatit

o) W dnunn yefouand 2-ao-s-cedo

) WtUgW S3Inaels vardlouiani 2-mow-9-cao

o) unaannnimi Taduni nafluuendl 2-wlom-9-cric

od) WIUNYINS BumTEw WeATEuaT 2-mlom 9-ctaict

b uufnng dewn wedountR 2-wloe-t-wedo

wel) wiwoying MeesAnm yeduntd -mos-vaddn

o) uwnind o nufibutasil 2-son-t-ado

o) winsdased a3 yelpwad 2-son-9-cadn

o) wwiszanins (@ouos vifvuef 2-clor-9-dase

<) wunmngiand Tru yuadouend 1-wee-t-wea

o) wudud Tovur yeuuayi I-sos-3-cad

@) wiwindty winng yelouatil 2-conv-cada

€e) wwiuny [t yufisulesdl I-won-t-cedd

A unumum‘nunwuﬂlﬁi’uﬁummuu'i\nm'smﬂumtiu S e TN
Al (Uapaszuiu) $u A TS unsm‘l fiu U o 3WNs 11miud'nnu ot MY
TR LU




wnansuuuowlidaiufunsdeuiojiinsirnashionsy
viEn wouonion wauesmed nfu (Wrnndlny) shim inunsdou 2-aion

dduit ansuaiie FEhnse

6 Sulfuric Acid lsokinetic Sampling, Barium - Therin Titrimetric Method®
7 Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method!™
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1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method™
2) 5-Day BOD Test, Azide Modification Method®!
2 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method®
2) Closed Reflux, Colorimetric Method™
3) Closed Reflux, Titrimetric Method®!
3 Color ADMI Weighted - Ordinate Spectrophatometric Mathod™
4 |Cyanide Distillation, Colorimetric Method™
5 Formaldehyde Distillation, Colorimetric Method!!!
6 Free Chlorine DPD-Ferrous Titrimetric Method'
7 | Ol and Grease Liquid-Liquid Partition-Gravimetric Method®™
8 pH Electrometric Method™
9 Phenols 1) Distillation, Chloroform Extraction Method!
2) Distillation, Direct Photometric Method'!
10 | Sulfide ZnS Precipitation, lodometric Method™!
11 | Temperature Laboratory and Field Method™
12 | Total Dissolved Solids Dried at-180 C%
13 | Total Kjeldahl Nitrogen Semi-Micro Kjeldahl Method?
14 | Total Suspended Solids Cried at 103-105 °C*®

Aduil msunfiy S

1 Carbon Monoxide 1) Sampling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method®

z Hydrogen Sulfide Absorption Sampling, lodometric Method™

3 Opacity Ringelmann's Method™!

4 Oxide of Nitrogen 1) Absorption Sampling, Phenoldisulfonic Acid Method™
2) Instrurnental Analyzer Method”

5 Sulfur Dioxide 1) Abserption Sampling, Barium-Thorin Titrimetric

Method™

2) Instrumental Analyzer Method''?
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1 Cyanide Distillation, Colorimetric Method™

2 |pH Electrometric Method?

3 Phenols 1 Distillation, Direct Photometric Method™
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1. oedly weswatan uan\gauawm 'lqwﬁﬁ'nﬁ usMIBng. (2547) g'ﬂﬁmﬂdﬁ‘nﬂu.
Funindai 4, nnNe: aupAmnRadeuwsamalng,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater, 23" ed. Washington, DC : APHA, 2017

3. NIENTRQRAMNTTY. UTENANTENTIGRAMNTIY, WA, 2549, Foa fhwupd
mhai’uﬁmuu'lummﬂmzmﬂnnnmnﬂalwawu&uﬂiqiunﬁwnwL‘Q’Jul.imwm
Fwivegiune. 4 Sunau 2549, s 123 moufimy 1254,

4. NIINTNYATMNTTAU, |J1"n1nn1"ﬂﬂiqnﬂwnﬁu w7, 2569, 308 fmuneninn
wmni‘wwauulumn-mvnwwnanmmlaawawaawunuwm‘hmn
FwRvNIUN. 4 Surieu 2549, e 123 poufivey 1259,

5, United States Environmental Protection. Standards of Performance for Mew
Stationary Sources. 40 CFR 60. Appendix A, 2017.

6. United States Environmental Protection. Standards of Performance for New
Stationary Sources. 40 CFR 60, Appendix A, 2019,

7. United States Environmental Protection. Standards of Performance for New
Stationary Sources, 40 CFR 60. Appendix A, 2020.

8. United States Environmental Protection Agency, Determination of Carbon
Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 10, 2017.

9, United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method 7E, 2019,

10.United States Environmental Protection Agency. Determination of Sulfur
Dioxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 40 CFR 60,
Appendix A Method 6C, 2017.

W &
‘* o
(wwariyn Augndee)
fguauns
Audibuasiousvunivlsenunianeiuoen
Pvuniipuibunfivlssaunessiuoen nosituunsioudvasinlim nalssnugaamngai s o edod doom-a

RRISIR!

o1 owioos Bodier naulssnigamnTsL
Mz & wmjigiln
) WRTHN NN mozoo
&b {IF. iy

- - » - . - £

dGoa wasuwdaayransypsfasjiEnsiased

ey nssumsgiang uidh wuoaoa wavesmed nju (Usenlne) $iin

- ) - 3 - e - -

Bafia Avaiavuasyraing veaoaufiEmsiinsedionty aciuf ec fue bdos

puwdeRonigneia 139 louoaon waves el nfl (\'1..mnmu) Hiip Wosfifinag
Junsizdionu ameduu 2-oem sowfiinand sev/ao 'man & muﬂuumn dunpUsInwmg
davimssuny ﬂmuaauuu:wrmnwmnnmﬁunmnum.w arwansuanduds uu

oulssngransnssuRiorsnud Serduied
- w - ., - we - .,
n. DhumBnidwniisspnfifnsheeed $wou & s

®) Wisaeugms #iyyia NATUUDTR 2-oroe-4-cteeien
o} uiamugund st Nafouerh -clom-3-cieelo
o) ueEailing wRatng nufouned el 9-ccde
) wwAnnly Fduiug vsdouae? 1-mlom-3-ctaob
&) wwivEde udung vefouad 2-oon-9-sadn
v, Wifid s ftRmsinsest S ob 10
o) wwolgnad uiaeoun nealouaril 2-obnv-ccon
©) visamifaunsimd i vedouatil J-obo-3-oook
o) uanguidad Avomans ndlouiend 9-con-s-ooom
@ wsaiegm Usuiioagu nafuuavil 2-aom3-coox
&) wwarady fuungy nudituine? 1-clom-v-ooo
o) wwel§l ooumasy Nafuuaf 2-son-v-0oob
e} welnng Aoz veiouatf 1-ma-3-ooow
&) v grvanidmd viduuiai I-mem-s-ooo
«) wwiAniiug @unds vzidouiaef 2-men-t-coowt
@o) oM iaw nrfeuani 1-mba-9-coso
ao) wpgsng usmay nadouar? 2-ebn-9-conn
o) VLA At nedomardl -albm-3-oooi
nd{.

o

oils m.-.3nauuuwunnmqni‘awueﬁafwuwwuwmuﬂunmﬁmmmanw
7l on camolal/ocrio ariift s fquiun beoe ATluTuf e iqurtu baoe Wil runsobudmotiu
ssvuBidnmsefindlimminiulednsulsseugraivnssuniy QR Code Fhewiiod

TuSeunifionsu

wenanimuluiie

(wond Smniug)
gnnensquififbwanioufiuafivlssumany fuaan
Ui enswueBunsulsagramngay

muiiduuaifouiuuaislinunieaeSusen
1. 0 amam bode i tooe-b

o oo

WiwddBidnmsefind eiwadiw.mail.go.th Uudﬂuadwwwﬁ\imwin!

roen indiestr 5 . .
&r- = quammnaialon Uslvodranh Sadinfn ganmnmsfidu




# 8n omoo/e@hE m nsulssagRAMNT Iy

2 - \
OUUWIETIM b ummmq;'ﬂm
R NPT mogioo

80 e W
o o =, (3 - - = 0l
Foe wWhnuwmarsuafivuenioaUfjliinsinnet
Gou nysunsgians uish wuoaiea uauesme’ nfu Weanalne) $1iin
- 'y - o v - . = . »
nfls Aewduuunsasuafevesiosufuinsinssiiansy acufl e AAAY bdDo

datdandy wnamsuiewideninunasusfvie i fiRmsiesshientu
Ui usaind waueimes njU (aelvie) dwnu e wiu

waiisdoREreiia Vit ouonion uavesmed nfu (Wseelne) $1fin HosUFiRin

- . - & . 3 PR SO

Giarzitansy wmediog 2-som ANURRIEYH beb/eo WA ¢ Auawithg dunauainua
- v - - . - &

Jawinizuns vfounnemnafvianisn fEmyiemed aranSunudiui du

naulsaugmamnsiuferianuds iuish wousaes uavesmed njU (Usamelve)
- 0 - ™~ t s ¥ ™ d ;
dain FurpuTsaeReRieTelutds S17U em 110013 wed iRy o 995 nuisitds
Wiy

P v & 3 -, . & W m e w «
atl widoatutsswumonywisuwiidodeoyiviunsdvuwenl juaAnine
x - - wd s &
BNTUR BN omeoln)/oaro NI ba fquiey oox Aaluiud os Suitu eeon ol annsn
fuieesinuspuuBifsetndlauiniuledinmlssnugeamnss

Fadvuunilons

wBuARsmIMILGD

Oy

e dwriud)
ginaunsquiituuanfioutuuafvlssunianyiusen

ufjifrunaumioiufinaulsanugeamnesy

Auiifuuesifeufvuaivlsanuniaaefusen
1. o mnam ot A dooe b
TswildBidnmiatind einv@div.mail go.th

Groon Indusiry v R U]
SR vqmmmnsssnaalng Uanmalnuntami saiusemn gasmnsaifidoe”

wnaruiewidenisunimsunivesioafanishnnehentu
1t euenion wauesmed nfu (Usnmalve) dnin tavnedoy 2-mism
# on omio/e@nEm aduidl o WY, biol

woutemmafeildfuiumadeusnnaulraugammnssy S e mn
¥
Uil $1u9u 13 3ens

Ay Auafy FBhased
i
1 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Membrane Electrode Method
2) 5-Day BOD Test, Azide Modification Method
2 | Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method
2) Closed Reflux, Colorimetric Method
3) Closed Reflux, Titrimetric Method
3 Color ADMI Weighted-Ordinate Spectrophotometric Method
q Cyanide Distillation, Colarimetric Methad
5 Free Chlorine DPD Ferrous Titrimetric Method
6 Oil and Grease Liquid-Liquid, Partition-Gravimetric Method
7 pH Electrometric Method
8 Phenols 1) Distillation, Chloroform Extraction Method
2) Distillation, Direct Photometric Method
9 Sulfide ZnS Precipitation, lodometric Method
10 Temperature Field Method
11 | Total Dissolved Solids Dried at 180 °C
12 | Total Kjeldahl Nitrogen Serni-Macro Kjeldahl Method
13 | Total Suspended Solids Dried at 103-105 °C
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1 Cyanide Distillation, Colorimetric Method
2 pH Electrometric Method
3 Phenols Distillation, Direct Photometric Method
ianansiaBa

APHA, AWWA, WEF. Standard Methods for the Examination of Water and

Wastewater. 24" ed. Washington, DC : APHA, 2023 Qﬁ
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