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: Freq, Calibrate
Sample Name Parameter Equipment Name ID Ne. Calibrated Date Next Cal
(Months)
Ambient Particulate Matter (PM-10) High Volume BKK_F51062 - - On site Calibration
Ambient Particulate Matter (PM-10) High Yolume BKK_FS1060 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_F50374 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume BKK_F50379 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN00O4 25-Feb-22 25-Feb-23 12
Ambient Total Suspended Particulate High Volume BKK_F50363 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_F50373 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0359 - - On site Calibration
Ambient Total Suspended Particulate High Volume BKK_FS0372 - - On site Calibration
Ambient Total Suspended Particulate Qigital Balance BKK_ENOCC4 25-Feb-22 25-Feb-23 12
Ambient Nitrogen Dioxide NG, Analyzer BKK_FS1070 1-jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_F51088 1-jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BXK_F51086 1-Jul-22 1-Jan-23 6
Ambient Nitrogen Dioxide NO, Analyzer BKK_F51072 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SG, Analyzer BKK_FS5106% 1-Jul-22 1-Jan-23 6
Arnbient Sulfur Dioxide S0, Analyzer BKK_FS1087 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide SC, Analyzer BKK_F51085 1-Jul-22 1-Jan-23 6
Ambient Sulfur Dioxide S0, Analyzer BKK_F51071 1-Jul-22 1-Jan-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction BKK_F50975 26-Jan-22 21-Jut-23 18
Stack (CEMs)  |Oxides of Nitrogen Analyzer , System calibration, Sta - - - -
Stack (CEMs)  |Suifur Dioxide Analyzer , System calibration, Sta - - - -

Stack Total Suspended Particulate Console Control Unit BKK_FS0507 3-Jut-22 3-Jan-23 6

Stack Total Suspended Particulate Digital Balance BKK_EN0309 16-Dec-21 16-Dec-22 12

Nolse Leq 24 hrs Sound Calibrator BKK_FSC632 14-Jan-22 14-Jan-23 12

Noise Leq 24 hrs Sound Level Meter BKK_F50099 11-Jul-22 11-Jul-23 12

Noise Leq 24 hrs Sound Level Meter BKK_F50110 14-Dec-21 14-Dec-22 12

Noise Leg 24 hrs Sound Level Meter BKK_FS0107 15-Cct-21 15-Oct-22 12

Neise Leq 26 hrs Sound Level Meter BKK_F50111 14-Dec-21 14-Dec-22 12

Noise Leq 24 hrs Sound Level Meter BKK_F5010% 14-Dec-21 14-Dec-22 12

Noise Leq 8 hrs Sound Calibrater BKK_FS0633 18-Jan-22 16-Jan-23 12

Noise Leg8 hrs Sound Level Meter BKK_F50874 28-Oct-21 28-Oct-22 12

Naoise Leq8 hrs Sound Level Meter BKK_F50878 2-Nov-21 2-Nov-22 12

Noise Leq8 hrs Sound Level Meter BKK_F50117 14-Dec-21 14-Dec-22 12

Noise Leq8 hrs Sound Level Meter BKK_F50880 25:0ct-21 25-Oct-22 12

Noise Leq8 hrs Sound Level Meter BKK_F50922 12-Jan-22 12-Jan-23 12

Noise Leq8 hrs Sound Level Meter BKK_FS0875 2-Now-21 2-Mov-22 12

Noise Leq 8 hrs Sound Calibrator BKK_FS0633 14-Jan-22 14-Jan-23 12

Noise Leq8 hrs Sound Level Meter BKK_F50924 25-Oct-22 25-Oct-23 12

Noise Leq# hrs Sound Level Meter BKK_FS0927 18-Oct-22 18-Oct-23 12

Moise Leq#hrs Sound Level Meter BKK_FS0999 19-S5ep-22 19-5ep-23 12

Noise Leq 8 hrs Sound Level Meter BKK_F50923 25-0ct-22 25-0ct-23 12

Naoise Leq 8 hrs Sound Level Meter BKK_F50926 7-Sep-22 T-Sep-23 12

Naoise Leq 8 hrs Sound Level Meter BKK_F50925 18-Cct-22 18-0Oct-23 12

Heat Heat Stress Heat Stress Monitor BKK_F50682 1-Oct-21 1-Oct-22 12

Heat Heat Stress Heat Stress Monitor BKK_F50672 17-Mar-22 17-Mar-23 12

Heat Heat Stress Heat Stress Monitor BKK_F50673 1-Oct-21 1-Oct-22 12

Heat Heat Stress Heat Stress Monitor BKK_F50676 2-Now-21 2:Nov-22 12

Heat Heat Stress Heat Stress Monitor BKK_F50671 30-Sep-21 30-5ep-22 12

Heat Heat Stress Heat Stress Monitor BKK_Fs0681 1-Cct-2t 1-Oct-22 i2

Heat Heat Stress Heat Stress Monitor BKK_Fs0680 15-Feb-22 15-Feb-23 i2

Heat Heat Stress Heat Stress Monitor BKK_FS0&678 15-Feb-22 15-Feb-23 12

Heat Heat Stress Heat Stress Monitor BKI_F50682 21-Nov-22 21-Nov-23 12

Héat ~ Heat Strass Heat Stress Monitor BKK_FS087T 3-May-22 3-May-23 12

Heat Heat Stress Heat Stress Monitor BKK_F50675 28-Sep-22 28-Sep-23 12

Heat Heat Stress Heat Stress Monitor BKK_F50679 28-5ep-22 28-5ep-23 12

Heat Heat Stress Heat Stress Monitor BKK_F50672 17-Mar-22 17-Mar-23 12
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Heat Heat Stress Heat Stress Monitor BKK_F50681 21-Nov-22 21-Nov-23 12
Muminance  |lliurminance Lux Meter BKK_F50606 15-Feb-22 15-Feb-23 12
Muminance  [llluminance Lux Meter BKK_F51146 13-Sep-22 13-5ep-23 12
Water Lab pH at 25 °c pH meter BKK_ENOOT2 12-Sep-22 12-Mar-26 18
Water Lab Dissolved Oxygen Burette BKK_ENO171 30-Aug-22 1-Mar-24 18
Water Lab Dissclved Oxygen Chamber (Cold Room) BKK_EMO0167 30-Jun-22 30-Dec-23 18
Water Lab |0l & Grease Electronic Top-Loading Balance | BKK_ENQ002 25-Feb-22 25-Feb-23 12
Water Lab  [Oil & Grease Water Bath BKIC_EN0148 31-Jan-22 1-Aug-23 18
Water Lab  [Total Suspended Solids Electronic Top-Loading Balance | BKK_ENQ002 25-Feb-22 25-Feb-23 12
Water Lab  [Total Suspended Sclids Cven BKK_EMNO0007 1-Dec-21 1-Jun-23 18
Water Lab  |Total Dissolved Solids 180°C Electronic Top-Loading Balance | BKK_EN0002 25-Feb-22 25-Feb-23 12
Water Lab  |Total Dissolved Solids 180°C Qven BKK_EM0007 1-Dec-21 1-Jun-23 i8
Water Lab BOD DO Meter BKK_ENO017 24-May-22 24-Nov-23 18
Water Lab BOD Incubator BKK_ENO005 4-Cct-21 4-Apr-23 18
Water Lab  [Ternperature pH meter BKK_LG0023 18-Jul-22 18-Jul-23 12
Water Lab Residual Free Chlorine Chlorine Meter BKK_LG0042 28-Jan-22 28-Jan-23 12
Water Lab  [Conductivity Conductivity meter BKK_EN00S5 19-Nov-21 20-May-23 18
Water Lab Calelum ICP-QES BKK_ELOO37 13-5ep-21 12-Mar-23 18
Water Lab  |Caleium Hot Block BKK_ELO054 T-Apr-22 7-Oct-23 8
Water Lab  [Calcium Charnber (Cold Roorn) BKK_EN0167 30-Jun-22 30-0ec-23 18
Water Lab  |Magnesium ICP-OES BKK_EL0037 13-Sep-21 12-Mar-23 18
Water Lab  |Magnesium Het Block BKK_ELOOS4 T-Apr-22 7-Oct-23 18
Water Lab  |Magnesium Charmnber (Cold Roorm) BKK_EN01&67 30-Jun-22 30-0ec-23 18
Water Lab  |Sodium ICP-OES BKK_EL0Q37 13-Sep-21 12-Mar-23 18
Water Lab  |Sodium Hot Block BKK_ELO054 T-Apr-22 7-Oct-23 18
Water Lab  |Sodium Chamber (Cold Room) BKK_ENC167 30-Jun-22 30-Dec-23 18
Water Lab  [SAR ICP-MS BKK_EL0043 30-Sep-21 29-Mar-23 18
Water Lab SAR Hot Block BKK_ELOD54 7-Apr-22 7-0ct-23 18
Water Lab  |SAR Chamber (Cold Raom) BKK_ENO16T 30-Jun-22 30-Dec-23 18
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ALS ALS
High Volume Air Sampler Callbration Worksheet High Volume Air Sampler Callbration Worksheet
ProjectSite: SulfJP NNKCo Ltd. Barometric Pressure (mm ig) ¢ 758 Project Site t Cuf [P MK Calsd Barometric Pressure (mm Hg) * 755
Callbrate Location s humnsank Temperature {*0): 31 Calibiate Locatlon 1 et 4] 3
Callbrate Date s 225ep-11 HighVolume ID 1 BXEK P1067 Calitrate Dates 12Sep22 High Volume 1D ¢ BKK FS1060
CalibrationSheet No £:220923-BKK FS1962 High Vohume Model 1 TE-S009X CalibrationSheet Nos C-720922-BKK FS1060 Migh Volume Model 1 TE5009%
Callbrator IDt RXK FS0524 High Votume S/N 1 5606 CalibratoriD: BKX, FS0574 High Volume S/N ¢ 5500
Callbrator Models TES0704 Cabibrator Slope s 164942 Calibrator Model1 TE:S07RA Calllratar Slope ¢ 164942
Callbrator 5/H: 2564 Calibrator Intereept ¢ -0.02902 Calibralor /K1 7584 Galibrator Intercepl s 007902
Test No. DBekada® Gu br Chart Linear Regressian Tesbo. Dehndty0 Gt 13 0hart Linear Regression
{inch} fre¥min) {oH) Linck) fr* i) [FH)
1 0 10653 EE e P 1 16 va93? 2 g 228895
2 35 Loz 36 {tmvercep: 159230 2 32 10953 36 tatereep: 2156
3 40 12356 4 | comelation coemeient: 09970 1 38 11953 40} correlation Coefficien! : 03936
+ 48 13338 “ 4 16 13122 4
s 54 14193 ] 5 54 14193 1
16y ey
5.4 £
¥o 4L 590015904 AR A1 B )
o0 00
00 os 10 13 oo s 10 15
Qild I3/ min) itd fafouie)
Cabbratedby____ "L b lf@ Approved by ; b < b ; g @ Dy -
[ MrTecravun Sukder) [Mr. Noppong luntarupan) [MrTeeravut Sukdez ) |Mr. Noppong funtarupan)
Fekd Sctentis (1) Envire Fueid Coordinator Selentlst (3 faeld Scientin 1) Envico Fueld Coardinator Sclentlst (3
FORM NG FO&0T4 REVISIONKO:-.  [SSUE DATE; 14700/16 FORM NO:F 06-074  REVISION Moz« [SSUE DAYE: Ja03/18
AaALs . ALS
ligh Volume Air Sampler Callbration Warkshest High ¥olume Alr Sampler Calibration Worksheet
Panject Slie GulfJ NHK Ca_ttd. Barumelric Pressurs (s Hg) ¢ 256 T Gul|PNNK Coclid, Baromelric Pressure (mem Hg) t 755
Calibrale Locatlont thussaszis o 3 Callbrate Laeatian: Arunatariin Temperature [*C): KN
Callbrate Date £ 223ep 77 High Vahum 12 KK FS0374 Callbrate Date ¢ ZSep72 High Vohame 1Dz KK FS0379
Callbrationsheet No: C-220922.BKK F50374 High ¥ohume Madeli TES00% [: Nox £:320927.KK F50379 High Vohume Madel TES009X
Callbrater It XK FS0624 High Volume 5/N: 5108 Callbzator It BKK FS0624 High Volume 581 A150
Callbrator Hosel: TE5020A Catibrator Slope s 164342 Culitirator Modelt TE:502R4 Callbrator Slope 1 164042
Callbrator §/N: 2584 Catibrator Intercepts 007502 Calibratar 57N bl ] Callbraior Intezcept1 -0.07902
TestNo Berall;o L Tathan Linear Regression TestNo. Dekal;0 Qur Fichart Uness Regression
[inch) [on? frmin} [(=2.]] (inch) [m*fenln), [FM)
1 16 09937 2 | goper 56.106% 1 4 09559 R | gages I
2 30 Logs2 36 |imiercept: 236301 : 8 10301 36 | 1mvercept: s7I72
3 4 uan 40 | corrclation CorRicient : 0s9m 3 34 14322 40 | Corvrlation CocMeent: 0999
[ EL 11953 44 [ T 1225 44
5 " 12840 5 6 13122 48
Tjcrmy L [£4 4]
654 Y]
¥ 56.007 - .6 Ve d3880e. 8,712
%0 00
20 as 10 15 00 os 10 15
Qsid [mifmin} Qatd [l frmla)
h]; 2 & == -hrﬂ Q"‘. C//’ o
cal @ Approved by © < ﬂ? Approved by ¢ -
[ Mr.Teeravut Sukder ) {Mr. Nopp oy funtarupan) [ MrTeerawat Sukdee ) (Mr. Kepporg Juntarupan)
Field Sctentlst(1} Envira $1eld Coordinatar Sclrntist (3] Field Scienin [1) Enviro Field Coordinalar Scientist [3]

FORM NO: F0&-074 REVISIONNO: - ISSUE RATE: 14/00/16
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PENTA CALIERATION CO., LTD. PENTA CALIBRATICN CO., LTD.
P E N T A 884124 Tha Connect 33 Vilage Kanchanaphisek Roed P E N T A 661124 The Connecl 33 Village Kanchanaphisek Hoad
Dokemal Priwal Bangkok 10250 Dokmai Praws Banghoh 10250
CALIBRATION Tol. + 4 (W) 2069-8773 CALIBRATION Tel: +68 {0] 2085-9773
ww pentacal.com www, ponlacal.com
. e - Represenl Lo Cerilicate of Cafibration PTCIOT/22072
Certificate of Calibration Cortiuste e PICRTRZNTZ boger 2el 3
Reprasenl ko Carificate of Calibeation ,PTCHT22072 Measurement Results:
Certficats Na.: PTCIOT22072 Paga: 1ol 3 Withaut Adjustment :
. NEGTISETISI7028
Equlpment: Rigila galance Condltion: Normgl CALRRATION 0324 Funclien Callbration: Not Adustmenl
Marufacturer: METTLER TOLEDO Seriat No: 1123091884 Ecgentric Emon Veight 10 be 173,122 aro! Maximum capacity
Modol: XP105 19 Ka: BKK_ENOOD4 Eccentricly lest 0 @
Typa of Balanca; Multi intgrval Position (g)
3 1 4 v e T T A T
Customar: ALS Laboratory Greup {Thailand) Co.,Lid, N 5 0.0000 | n.0000 | 0.0000 [ 00000 | €.0000
104 Phatthanakam 40 Phatthanakarn Rd., Maximum devialion: 0.0000
knhwaeryy Phatihanakarn, Khel Suan Luang, Bangkok 10250,
Repeatebility Test : Weightto be 125 L, £ Maximum capacity
l Condition: T 21.0°'C + 04°'C
Detarmination of the standard devialion of welghing balance., Reacabhity 0.0001 {g)
Hurldiy B2E %RH  + 3.7 %RH] REVIEW BY -
Akt da 120 7
o s APPROVED BY __K—:L AL [ Nominal fos! valuo (g} | Standard Deviation |
I 100 C.00005
Celibration Place: ALS Laboratary Gi Thaitand) Co. Lid. Dllﬂ l ' l
5 Laboratary Group (Thailand) NExTCALDAT‘E?»BIr
104 Phatthanakam 40 Phatthanakam R,
Ertor of indication : from nominal valise., Roadabi 0.0001
khwaeng Phatthanakarm, Khel Suan Luang, Banghok 10250, o i v iy @
Nominal Value | Conventional Mass Indlcation Cameciien of Balante |  Uncedalnty K
&) {a} (9} [ (g}
The Method used: In house method, PTC-WI-07, base on Evramel ¢, 1B 10 40.00005 £0.0000 0.0800 000016 211
Tracaability: This certificale 15 yeceable i (he 81 Units theogh Thal Calibration Service Co. id. T w 50.00004 50.0000 00000 000015 213
. NSC-GNSC Accraditation No. Galibration D182 &0 60,0003 s0000 | w0000 | D008 208
Dale Received: February 25, 2022 10 7000603 70.0000 6.0000 0.00017 207
Calibration Date: February 25, 2022 s 80.00005 800001 00000 e ] 204
lssued Date: March 01, 2022 Ing ';"'j ® 90.00008 90.0001 00000 C.00020 208
L N Ny 100 100.00002 89,9999 0.0001 oae1d 2.08
Calitwation By: Hir. Rungroje Metakul [;‘\ \\
VY|
POLT Gacaun e g Mote: Weight of adjust . @
dendal  amett’ v By: | <o
{ Mr.Xrdangesk Kalasr } (Mr. Keullisuk Xordin )
Reviewed by Laboratory Manager
Tho CaXCa1e i ki e urds of Mmesslremeat oCcordng 10 1 internptonsl System of Uni (5 h poroe dos weccabley of
o BT 1 InberrDtrial or T shandan v Ol fC OGS0t LN M4 O LY P10,
Tha moamn ot une sty Usiot b Ihe xperdi wico iy which s obanmd o (e otaedard uncorla ity nuled by
1no covarape taotor (X2 10 provica B kevel of wEhi L Tuadh 10
Exprerzion of LIncariandy in Masrorameant IGUM) Tha aftect Ihal the faraks Folale oty K the Bofr c.a¥raied
1nis CALCrALON carifTMe shal Ol ba (8oyDoUCHT 8xDest W iull only, wthout wralen aroegved kom penis caliretion o Lk
FIE WS 7 T 0 P i a FREAE
CALIBRATION CO., LTD.
PENTA 61124 T ormect 53 e Kerchanaioe Ao
Cokrmul 10250
. +88 (1] 2059-
GALIBRATION www, pentacal.com ALS
Represent o Certificate of Galibration PTCG?/22072 High Yolume Alr Sampler Callbratfon Worksheet
Certihcate No.:  PTCAIFFR22072 Page: Jol 3
Measurement Results: Projeetsise: Lo P NNK Co_Lrd. Barametric Pressuce (mm He) 1 55
Withoul Adjustmant @ Callbrate Location: PIUARRINATS (0 ETY
Function Calibrallon: Non Adjusiment Callbrate Date: 2LTep22 High Velume1D ¢ AKX F50363
Eccantric Emar. Weight tn ba 173,122 or ol Maximum capacity Callbratansheet No: £:220922-BKH, FS0363 High Valume Model : TE-5009%
Eocenvidty test 30 [ Callbrator [D: BKK_F50624 High Valume SNt AL60
Pesition (g) Callbratar Model ; TE-502BA Callbrator Slope: 164942
3 1 4 J 1 2 3 4 5 Callbrator 5/Nt 2584 Callbrator [nlercept: -0.03902
/zg/ I\c\s Z 0.00000 | -0.00061 | -0.00002 | 0.00000 | 000000 P p ——
el cl o B
L Warimum devialion: D.00002 Tesbe. ey (it - LinearRegrestion
1 36 11642 40 Slope: 456682
Ropoatability Tast : Wekght fo be 12 5 L, £ Mosimum Gapacity 2 45 12982 4 Intercepts .1214862
Octermination of tha standerd deviation of weighing balance.. Readabilty  0.00001 (g} 3 51 13801 50 Correlation CoeMiclent & 09939
+ 62 15187 56
Neminal tesl valus {g} Standard Deviation H 89 1606 &0
0 0.000005
1icea}
Emor of Indication : from neminal value., Readabity 0.00001 (g
Nominal Valug | Conventional Mass Indication Correction of Aalance | Uincertgimy k 54
g} (9 gt {8! g
¥ 45,6680 - 12,046
[ 0.000000 C.00000 0.00000 0.000016 252
01 0.100000 0.10000 0.00000 0002019 2.00
05 0159999 T.50000 0.8000( 0000018 70
7 2000010 199990 400002 0,000024 200 a0
5 5.000005 5.0000% 0.00000 0.000027 2.00 oo 05 10 15 20
1 10.000015 10.00001 4.00000 0.000031 za0 CQstd [m3/min]
o0 20000015 20.00001 £.00001 0000042 200
30 30000034 3000006 000007 0.000669 200
Nete: Weight of adjust . L Callbrated by h ] ﬂ? Approved by : -
{ MrTeeravat Sukdee | (Mr. Noppanj Juntarupar)
The End of Certificale Fleld Scientlst{) Envira Fleld Coordinator Scientist [3)
FORM NOL F 06073 REVISION N2+ 1SSUE DATE: L0316
LW T e




ALS ALS
High Volume Alr Sampler Callbratlon Werksheet High Yolume Alr Sampler Calibratlon Worksheet
PrejeciShe: Gulf JP NRK Co.Ld. Pressure {mm Hy) ¢ 755 ProjectSite: Gulf P NNK Co.Ltd. HE): 755
Callbrate Location: AT Temperature [*C) ¢ kS [£ 1HuRsDIBTI ren a
Calibrate Date; 22-32-22 High VolumetD: BRK FA9373 Calibrate Bata: 22-5?2-22 High Volume1D: BXK_F5035%
CallbrationSheet No: 220922 BHK F50373 High VolumeModel: Gies1 Calibratlonsheet Nos C:33057THRK $50159 High Yelume Madel ; TES009X
Callbrator ID: BKK_F50624 High Vel 1 1330 Callbrator [D; BRK_FS0824 High Velume 5§+ 5194
Callbrator Made] ¢ TE-SD2BA Callbrator Slope 164542 Calibrator Model TE-5028A Callbrator Slope 144942
Calibrator 5/N: 1584 Callbrator Intercept : 0.02002 Callbratar /N : 2584 Callbratar Intercepi: -0.02902
Test He, Deita 1,0 Qe 1: Chart Linear Regeession TestNo. el HQ Qra TeChart LinearRegression
(insb) [m2{min) (CFM) nch] tmfmin) {CFM}
1 35 11403 0 siope: 67142 1 33 11158 0 |stopes P
2 44 12040 4 Intercept: 137966 2 +2 12551 4 Intercepts 13,0594
2 5o 3668 20| comelation CoeMctent: 09999 3 o 15358 30| corrclatton Coefficient 09594
+ 60 14945 54 4 57 14574 56
5 &7 15776 60 5 54 15426 &0
F{CFM) 1 [eFM)
&54 654
¥ = 467140 - 10,79 ¥ =47.281x- 12,050
oo 0o
0.0 as 18 15 10 ag 05 0 L5 Fd
Qutd [m3/min} et fm3fmin)
Callbrated by l'[ it‘ Approved by : - Calibrated by hl f@ Approved by : -
[ MrTecravut Sukdse ) (Mr. Noppang funtarupan) (METeeravut Sulidee ) [¥r. Noppang Juntazupan}
Fleld Selentlst(1) Envire Field Coordinater Sclentist {3) Fleld Sclentist[1) Envire Aeld Coordinator Scientst [3)
FORMNO, F D6-073 REVISIONNO:- ISSUE DATE: 14703716 FORMNO:F 06:073 REVISIONNO:-  ISSUE DATE: 14/03/14
ALS ALS. MULTIPQINT CALIBRATION REPORT
High Volume Alr Sampler Calibratlon Worksheet
Calbration Dats 1-Juk22 Hima HOx Analyzer
HoRIBA Wadel APNASTO
Troject Sitet Gulf [P HNK ot Barametric Pressure (mm Hy) 5 755 swial Na, PPGMIHKH 1) BKK_FS1070
Callb: 1 hnatinn T o 3 Twladyria AP Madel 700
o 22.5ep-22 High Volume 10 ¢ BXKK F50372 Sorlal No B4T
Lalibratlonsheet No €-220922.BKK F50372 High Volunse Madel : TES009X Skd, Gas Cx (PPMY 5588 Cylindet No. GNOYa T2
Lalibrator ID: BKK_FS0624 High Velune 5/N 5331 Cylindar Preasurs (pa’y 1800 Cartifled By Alrgas Inc,
Callbrator Model s TE-S028A Callbyatar Slape § 164941 Cartfisd Dat Feb22 Expired Date B-Eeb-30
fLallbrator 57N : 2584 Callbrater Interrept 002902 Pt CALIBRATION RESULTS
+Chart idaal | ActusING [ ErorNO | %EmstNO|  Achial NOx | EmerNOx | %Emor Nox
Tesrne. P o p Unear Regresilan ZERD | 000 010 X0 010 010 010 0.10
(inch) [m?/min} S - : - i il -
1 23 11150 0 |sepe oAt 1 100,00 82.80 120 120 100.80 080 0.60
: " 12904 - 2 20000 | =0130 130 0.65 201.50 150 075
; " Py - Intercept 53 3| 3000 | zesa0 70 057 20240 240 080
. - Comelutian CoefMclen: as8897 4 40000 | 29690 E) 078 296.50 -150 0.8
4 SE 14448 56 AVERAGE “) 038 041
5 62 15187 {4
1(CFM) an
s /
60
¥ =d9.444¢- 1532
e
180
a0
00 o5 1c 5 n L}
o 100 00 100 400
Cistd [m3/min)
——r—fdanl ——AruslNO  —— Actual HOx
Calibrated by ‘ T ?@ Approvedbys T Callbraied By Approved By

{ MrTeeravut Sukdes )
Fleld Sclentist(1)

{Mr. Noppong Justarupan)
Enviro Field Sanrdinator Scientist [3)

e

FORMHO-F 06-073 HEVISION KO:»  ISSUE DATE: 14703716

{MrJimwut Bakem)
Fisld Envirenmentsl Sclantat {3)

FORM NO: £

(Mr.Sarayuth  Jittanont )
Agalatant General Managar

ALS Latoratory Group
00058 REVISION NO-+  ISSUE DATE: D2AKNZ




ALS MULTIFOINT CALIBRATIGN REPORT

Date 1-Jub22 Name NOx Analyzar
HORIBA Modsl APNAITO
Snrial Na, FX13CWAQ [ > BKK_F51088
Callbrator Manufacturer Tsiadyns AP| Maodel 700
Barlal No. L
Sid. Gas Concantration {PPH) 35,88 Cylinder Na, GNOC2TZRY
Cylindur Praasurs (pal) 1800 Cartifiad By Alrgaa [na.
Cartifisd Datw Feb-22 Expired Date #Fob-30
Point CALIBRATION RESULTS
Ideal Actial NO Emat NG %ErorNO Actuat NOx Ertor NOx | %Emor NOx
ZERO 0.00 0.10 210 0.10 0.10 0.1 2,10
1 100.00 99.00 -1.00 -1.00 10030 0.30 .30
2 200.00 198.30 -1.70 -0.85 198.10 -1.90 -0.95
3 30000 298.40 =160 0.5 W70 1.7¢ 0.57
4 400.00 39670 -330 -0.63 398.20 -1.70 <042
AVERAGE (%} El] 0,08

400

w /
e /
0 /

9 160 08 Jop L]

—i—ldesl  —4—Aghual NG —m— Artual Hox

Callbiuted By Approved By
{Mr.dlawut  Sskarn) [ Mr.Sarayuth  Jittranont )
Fls'd Enviranmental Sclantist {3) AsaTstant Genaral Manager

ALS Laboratory Group
FORM NO.iF 08056 REWISION NO:- IS5UE DATE: 02man2

ALS. MULTIPOINT CALIBRATION REFORT
L= [+11.] 1=jul22 Nama HOx Analyzer
h HORIBA Wods! APNAITO
Batlal No. BOK{BRHM Edqul [Ia] BKK_F81DA8
Callbeator Manufsciurer Tﬂ.m. AP| Made! 00
Burdal No, $47
8id. Gaa § (PPM) 5584 Cylindar Na, GNOQ2T222
Cylinder Presaure (pal) 1890 Cariifiad By Alrgas Ine.
Cotifted Dabe Fab-22 Explred Dats B-Fab-30
Boint CALIBRATICN RESULTS
Idaal Anhual NO Error NO SEmur NO Aclusl NOx Emor NCx %Emor NOx
ZERD 0.00 0.05 0.05 0.05 010 0.10 010
1 500,00 99.50 .50 -0.50 10020 0.20 0.20
2 200.00 188.30 -1.70 -0.85 201.60 1.60 0.80
3 300.00 258,10 -1.50 0,52 301,10 1.10 0.37
4 400.00 398,20 -1.80 045 40160 1.60 0.40
AVERAGE (%) 0.44 0.37
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Callbrated By Approved By
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{Mrdiawut  Bakamn) ¢ MrSarayuth  Jiirancht}
Flald Environmanial Sclentiat {13 Asalutant Genara? Manager

ALS Labortory Broup
FORM NO. F08056 REVISION NO.:- ISSUE DATE: D2A4012

ALS MULTIFOINT CALIBRATION REFORT
G Date 1~Jul22 Nama NOx Analyzar
Manufacty HKORIBA Medsl APNA-370
awial Ne, PHD1IMC? Eaul, LD BKK_Fa1072
Callbrater Tatadyns AP Model 00
Sazfal No. 47
Sid. Gas Sonceniration {PPM) 58,88 Cylindwr No, GhO02T222
Cyiindar Prassura (pel) 1400 Cariifind By Alrgaa Ino,
Cartifind Daiw B-Fab22 Explred Date 2-Fab-30
ot CALBRATION REBULTS
|den! Actual NO Emor KO KEmor NC Acual NOx Emar NOx SEmor NOxx
ZERD 0.00 .19 DAQ 0.0 o0 0.10 010
1 100.00 98,60 =120 =120 100.50 0.50 0,50
2 200.00 201.40 140 .70 200,70 0.70 035
3 300.00 258.30 -1,70 -0.57 302.10 210 070
4 40000 | 396.80 310 078 401,30 1.50 033
AVERAGE {%) 0.35 040
400 -

30 /
e /

o Rl o £ 400

———ldeal ——AchRING e Artual MO

Callbrated By Approved By

5 B
{MrJimunt  Sakam ) {MrBarayuth  Jitranont)

Field Envirsnmanial Sclantiat (3) Asalstant General Managar

ALS Laboratory Grous
FORM NQ.: F 05058 AEWVISION NG-: . ISSUE DATE: 020412

ALS. MULTIPOINT CALIBRATION REPORT
[ DOate 1=Jul22 Name 502 Analyzer
HORIBA Modsl APSA-NTO
Serial No. TOY1RERD o BKK_Fa1088
Callorator Manufeaturer Taledyrs API Madel 00
Barlal No. 7
S, Gas (PPM) 56.3 Cylinder No. GNoo27222
Cylinar Fressups (pal) 1800 Cattiflad By Alrgas Ine.
Cortiffad Dats B:Fabe22 Expired Dats 6-Fok-30
Point CAUBRATION RESULTS
1dsal At Ermor WEmor
ZERD 0.00 .10 0.10 0.10
1 100.00 88.30 0.70 -0.70
2 200.00 15820 -1.80 080
E] 300.0¢ 288,70 +1.30 -0.43
4 400.00 397.70 -230 +0.58
AVERAGE (%) 2.50
aph
“u /
00
. /
o
0 100 00 00 40
e duad - Aldud ‘
Callbrated By Approvad By

= a =g

(Mr.llrmwut Sakam) {MrSamyuth  Jitiranont)
Flakl Envirohiranial Sclentst (3) Asslstant General Manager

ALS Lavoratory Group
FORM MO F 05058 REVISION ND.:«  ISSUE DATE: D242




MULTIPQINT CALIBRATION REPCORT ALS MULTIPOINT CALUIBRATION REPCRT
C Datn 1-lut-22 l Nama &2 Analyzer Calfloration Dase 1=lul-22 Equipmant Name 502 Analyzer
HORIBA, Madal APSATO HORIBA Mods] APSA-370
Saclal Ne. XHV1835F Equipment|D BKICFa108T Barial Ne 428579RC =] BKK_FB1045
o Tuledyna AP Madsl 708 Callbrior W anufecturss Talacdyns APf Mode| 00
Sarlal Na, M7 Barlal No, 47
B, Gar on (PPM) 53 Syllnder No, GNOO2T22 8. Gas C Hon (PPM) 503 Cylinder No. GHOO2T222
Cyiinder Pressure {pel) 1800 Cartifind By Cylinder Presaura (pel} 1200 Cartifad By Alrgaa Inc.
Cortifind Date BFeb22 Expired Dawe S-Fep-30 Cariifiad Oale 8-Feb-22 Expired Date B-Fek-00
Point CALIBRATION RESULTS Folnt CALIBRATION REBULTS
" 1dsal Autual Error %Ermar Idnal Autual Emer %Emar
ZERD 0.00 0.10 210 .10 ZERQ 0.00 0.10 .10 0.10
1 100.00 95.10 090 .90 1 100.00 99.50 -0.50 050
2 200,00 198.30 -1.70 -0.85 2 200.00 197.10 <280 -145
3 300.00 283.70 «1.30 -0.43 E] 300,00 209,10 D50 +0.20
& 400,00 398.30 -1.70 +0.42 4 400.00 397.50 230 063
AVERAGE (%) 0.50 AVERAGE (%) 055
400 w /
208 200
100 160
o 2
0 o8 200 308 400 0 100 200 300 400
bt —— Al e e Al
Callbrited By Approved By Cullbrabed By Approved By
(MrJirswut  Sakam) (MrSammyuth  Jithninont ) (MrJirewut  Sakam ) {Mr.8armyuth JRtranoat)
Flald Enviroamantal Selentiat (3) Analatant Genara! Manager Flokd Environmaenta! Sclentisl (3) Aaslgtant Ganeral Managsr
ALS Labersrory Group ALS Latonatory Grouo
FORM NO..F 08056 FREVISICN NO.:- 1SSUE DATE: 020412 FORM NG FOBL56 AEVISION NC:+ ISSUE DATE: 020412
43/14-15,67/35-34, Sol Pelchkeaem?,7/1, Pelchhosem Rd,
N Wolthepra, BanghohyalGanghoh 10600 Thalliend.
ALS. MULTIPOINT CALIBRATION REFORT s sSRee Tol: (46) 02-BABOBIZH 13 Fox: (66] 02-B6BLEL0 wwwjranalescom
[« Dabs TJul22 Equipmant Nama 802 Analyzar
M HORIBA Madsl Y. .. .. CCRTIrICATC Or CALIBRATION
Swfal Ne. ROH40880 Eaqu ] BKX_Fa1071
—_— Cerlfratn Ho. WS 03012022
Callbrator Manufschurer adyna API Modsl 700 Vst 1 o 3 Fges
Harial No. 47 Meahuiement Lem 1 0w wrEmomatrs bt era logpen
B, Gas G (PPH) 53 Cyfinder No. Ghooar222 [r— . Date togger Howalyin
rel ure 1200 Cartfind & Al fnc. Cip Bremomater Nowslyns
Gylinder Prasaurs (pal) y — Mmeafe. =~ ’ ! AEENTY Ftigfone 1-
Cutified Dabe: #-Fab-22 Explted Date §-Fe2-30 MoaewType < G roggre 11D WE-250LD .4
Cup aemaTale wisO0RF
Point CALIBRATICN RESULTA APPROVED BY -
I Tdeal aervan] Errer MEmar Sevinl Wanbes Unta logger A3ASD " i
ZERG 0.60 0.10 0.10 0.10 R HEXT CAL. DATE .
1 100,00 101.3¢ 1.30 1.30 0 M ey FL00T0
2 200.00 197.30 2.70 -13%
1 300.00 208.50 -1.50 -0.50
Custamer N ¥ B Tl 08 it
4 400.00 398.00 +2.00 -0.50 b Framantahen 4 Pralnanesn Be BRedrng buet Lutty ol bu wdtg Biigeon 10003
AVERAGE (%) 019 Thagne
Trat Conbibon 200 n”
(R
Linmater of montng pie -
s Faotnige e gt et utient EXIVI
Tesl Cond.lony Ar temperatare p2A) 15T
300 L pesnse OInE 4D Ry
Fdal.e b4 hufd bra 233 RFn
200 Calitstion Prosedue Co.trwion m3n earies &b Page on,
/ K AIAEIIZ €D DO0b Boae Fedoamece Messaeverts o Elechel, Prodatrg Wad
180 ;'cm.ﬁ Arem aTedt CH L g B ikdt - Vetk o
Tarestity Tha caitatan Quretes M rateame 13 mtoral memmer Ve rewge Lk ot
o wemptrees nopresg te foe imeesloes ®oot ot IS Foagn Wilome Inode of
100 200 00 - 0 Hetro.0gy Tael mne (AT}
I i den 4 Autud Mraeurement Date | oan Fo. pUZE
lacued Lnte LAk 21 20220
CHbiated by . Aptwoved Supnatory . :'Elpi)
Catibraind By Approved By
%?/ -SFG(W-_ s O
(Mr.Jicawut  Swkam } {MrSamyuth  Jittrmnent )
Fiald Emvironmantal Sclentat (3) Aselatant Ganaral Manager TG CEINIFICATE MAY NDI B HCHBOTAOUECD EXECDT IN FURL DN

ALS Labonstory Group

FORM NO.: F O5-058  REVISION NO. - )SSUE DATE: 020412

EHALSION FOR ICHISTRICINR HAS [k
GRTAINEL (4 WHIING ¢ ROM THE LABOHATURY
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J 63/14-15,67/35-36, 8ol Pelchkasem?,7/1, Petchkesam Rd,
Banghohys!,Bangkoh 104600 Thelland,
Tel: (66) D2-B4BOB12213 Fax: (66) D2-86B0B40 www.jrenalee.com

CERTEITCATE O

AL IBHATION

Cerlificets No: WDOBD12622
Psge ) of 2 pogms

Meaaurement fem * Wiind direction senson Wi dota Toggar,

Menutacturer | Data togqen Novalyma
LW d18lian sensot Novalyhx
ModelType  Dats logaer, 110-WS-R60L-0

* Wing girecton sensor: WS-D2F
Serlsl Humber - Dms logger; AS443
: Wing grecton sensor: WSD-00R

D No + Datn logger: BKK F50976
: v dvection senson

Customer : ALS aporatory group (Thaland) Coulvd
104 P
Tatens

nansn 46, Phathanonat RLFfwsEng Busn Luang, Khet Sur Luong, Ranghcn 10250

Environmental Conai

9

The megzurement way tanied oul in sn amblent tempereture of (23:3) "G end relative hunidty of (40100 %,

Measurement Mathod:

The wind 0rection Mensod CAUD/ANGN BLLATENG 18 COMABNEGN MEthind with *sleleifo e4Jle Messurenent electronlc theodobie end
e loser la used for pxip coatol Toe measwemeal were lanen ol 450 latervala 1 ciockalie ol tounieiclochetse
directians,

Hte: The LR wob watitad uz 1ot 3 Hous priot L6 the calbrolion Being feratmed
Trateabilly:

Thi measuremznt resd
HWSH /0028,

e aceable to the International tysfem of unita (SN thiaagn Certificals Ho: 21086014, Cerifzate Ha:

Mragutainont Batn 3 JAN 24, 20027,

Isaucd Oala 1 JAM 31, 2022,

Ferformed by
& 14 Sorpah Thognaind

b, Patbygs Boomawoon
[0 5050 Grotnst Winmtwiztaya

JIRAHAT £ ALOCIATES €0, L10, Caltraton Desartrend Mamager

THI3 CERTIFIGATE RERORT 140y HOT 857 REPHOCALUCED Gx00FT M FULL ULLEST PEFLASSION FOA HEFRCOUCTTION HES Py
CHTAIISD B VARITIG FHOM Thl LABISIICHT.
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Tel: {64) 02-8680B12F13 Fax.: (00) D2-8680860 www.[ironnlee.com

Contingallon ol Ceriiicale of Celbralion Numbes Cuililicale Noc wWD-DI01 2027

Pages 2 o 7 pages

Hesull of catbration: T wana st pqusment & win paystment.
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Tel: (66) 02-86B0812013 Foxs [66) 02-8680860 www]irensiee.com

CALIBHATION

SFORT

Canration Ho. : AH-0301202%
Fage 1 ot 1 Foges

Measuroment Hem : Relbtve nuwdty whh 20t logger

Monutathirer : Data dogger Howalpax
: Relatve huTidty pensoe Have'yoa
MadelTypo - Oate logges, 110AWS-260L-0

* Arlative naTidy smens HAPLO

Yerlal Numbi © Dutw eper ABAAY

s Reafhe hunifty semer, R113TITE
10 No : Dota 12230 BRK_FED9TA
RA‘s numian, seona - L.
Cuttomer - ALE mudtalory g {Trs aad) Lo,

wrng 40, Pligtngnasan R1AMween] $1a1 Lusig hhet Sush Lassg Bingeca 10250
Thy.sna

Sirligrumgnial Gamfiliour:

The measa'eTont whs 88T 0L I BN BTN 0T Actate OF (252 3FC, and reiwtive NIy of (60150

Mennutetienl Method:
The P e haridly wiln uale dogger, Uil Undse Coburation §JUCH was cattveicd by comoyr son nethad with the equillocley of
Blbndatd LY 35.ticn DHCUOR Polatslum Azetale. IGNGS? MBJvtum 1

'k, FCL Polysn Crlgnds 1o astermine the ercos

Muazutameht Date - JAH 2a 022

Izaued Oale T JAN 282022
Meouuramenl Rzl

The resutts of cellosstion ore fepotied in table Lmiow

Stndsta sokt sotutlen. Standare (AH) UlCpueet Crrot
CH,OON: PotastiaT. Arstat 2251 221 0.4
WMyiNayt biagnestur Hlinte 5289 126 04
KOl Polassium Chovde £4.34 anz 0.1

Performed by
D 1 Soraatt Taazmaled
[ e Qoo Wowalwiitays

oproved Bignatory: ..

S

HIRARATE ABOCIATES €0, LTh, M Paringn Boonzhatorn.

Caily'at o Dgayirast Masp,

THIS CALIBRATIDN REPDAT MY KOT RE REPROCEDUCED CXCEPT 1M FULL UNLESS POMIASSION FOR RESASILIGTION
HAS BEEN CRTAMED I WHITING FROM THE LARORATGHY.
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N C Wailhaprs, Banghohyat, Banphok 10800 Thailend.
S e e Tel: {86) 02-84B0B12#13 Fax: (66) 02-84B08460 www.jitsnatee.com

CALIBRATION RCPORT

Colibrallon Mumber, : AG-0J012022
Pags 1 ol ¥ Pogur

Moasuoment ftom Fan guuge witt dais fogger

Mgnutgctutet Dt lagge: He.
Fu'n gage: Havaly

MadelTyps 1 D togges 1 HOWS-250L-D
L Psm gaupe 110-45-28R3

Sovial Humber L O agge 42443
As goage. R3-002

D HO + RRM_FEODTS
Custumer ALG wbagtey goap Dl Co i,
104 ¥ Mgt H, Frumienska R ¥nazeng Saan Lusag, RS Yaan Loy

Gangaam 10PN, Tr g

Erwiranmental Cone

The weaLserenl walk ZaMied oul noah el lerperste o P EeD]C, o0 falalive Sty o (A0 YEKE
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Hnaporemenl Date 1 JAH 26, 7023
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Lonlinvallon of Callbretion of Coltratkan Numbar Calibrabion Number, RE-030172022
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Aosult of Colbration: £ Wit adusteent 0 win Agustmens,
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[IXANALE ASSOCATES 05 LTD,

bearales Anoutes Ca Lt
E3714 13, 67735 46

Petuthanem T2 A Ateredited calibration lpboratory
Vearthapea, Bingrakyal, ISOAEC 27025:2017
g et Pressure meosurement loboratory
Mobule, =6aARIAHEY NSC.TISLTIS 17025
Emai. rag- talbaationg ranates com CAUBRATION D367

Vel ite wanw franeia £om

CERTIFICATE OF CALIBRATION

Certificate No. _: CL-004-65 Pace 3 ol 4 Pages
MEASUREMENT ITEM : Digital barometer Calibration arocedure:

. The preswure coibration was done by -
MANUERCTURER  Havatymx house calibration method o Wi-CL-00)
MODEL/TYPE 1 130-Ws 58P aecording 19 Eomponsan method watk
SCRIALNUMBER ;B4 Digited peessure cabibrofor based on DKD-R
1D HUMBER : BRK_FS0975

7 ety

CusTOMER + ALS laboralory group (Thalland) ca., id raceobitty

The mrosurement resulis ore traceabie 1o
the witernotionnl system of wnliy (5
thiough MENSUR which complies with ihe
réquigments  of  ISOAECI?O25:2007,

104 Phatthanakan 49, Phatthanakan Rd,
Khwaeng Suan Luang, KRt Suan Luang,
Bangkok 10750 Thailand.

RECEIVED DATE :12.30 2022 ANSIMNCSL 25401 via Cermificote numbers
MEASUREMENT DATE - 29 lan 2022 201479 .
1S5UE DATE *31lan 3023

The reparted uncertointy i bosed o o
standord wncerfolnly mulighed by o
coverage k=2, providing o level of
CONDITION OF THIS RESULT OF CAUBRATION: tonfidece of oppracimatety 95%.

L Relerence Standard Instrument:

In3frument Model Serlal No, Lertificaly No, Due Date
Absolule Presture Tramsducer  CPG2500 41001811 01479 13 Sep 2022

2.The UUC® way invtalled in vertical orientation above reference standard Instrument ant center of UUG? was ysed a3 the
relerence level

1. Calibeation ¢ondutions:
Fressure Iransmitting medium - Alr

#120°C.0bar} 149 kgfen®
Y DEOm
[ S

Pen + 1008.5 mbar
4. The cortificate s walid anly (o the item calitrated on date snd place of calibrotian.

]

JIRANATE ASSOCIATES €O 37D,

Galibrated by
Z My, Sorawlt Thachalad
T s Gratai Wiwatwittays

aproved signanary....
#r Parlnya Booncharoen
Calibreton Department Manager

THIS CERTIFICATE REPORT #4AY NOT BE REFRODUCED EXCERT 1N FULL UNLESS PERMISSICN FOR REPAODUCTION HAS BEEM
DBTAINED IN WRITING FROM THE LABORATORY

Continuation of Certilicate of Calibration Mumbar CL-004-65 Page I ol 2 Pages

MEASUREMENT RESULTS + [ without adjustmeat [ With adyusiment
CAUSRATION INTHERANGEOF 3950 - 1050 mbar

The results of calibration and associated measurement uneertalnties are reporled in the wble below.

B wucr Errar Uncertalnty(k<2}
{mbary fmbar] [mbat) {mbar}
) 9017 950.838 a.66a 088
i 970.13 LRI n‘.sss 0.57
95010 990493 LR oss
: 1005.98 1010064 o ps0 o
1029.51 1029.713 0173 0.8
I 104979 1049.531 -0.763 035

Hote ULC® Unit Under Lalibration

“Eng of certilicate®

JIRAKATE ASIOCIATFS O, LTIL




63/14-15,07/35-36, Sl Pelchkasem7.?/1, Petchhasem Ho,
NAC Wallhnpra, Banghokyal, Banghok 10600 Thailand.
e Tel (66) 02-8680812213 Fax: (66) 02 www fransl

CERTIFICATE O CALIBRATION

Certificate Mo CL-0U3-65

Page 1of 2

Equipment Nameé: Dala Logger with Temperanie
Sensor

Manufacturer: Kowalynx
Model: 110-W5-250L-0
Serial No.: A543
1D No.: BRE_FS0975
Custamar Received dale; 12 JAN 2022
Hame: ALS Iaboratory Broup (Thailand) Co..Lid. Calibration date: 24 JAN 2022
Address: 104 Phatthanakan 40. Phatthanakan Isaus date: 25 JAN 2022
Ra.Khwatng Suan Luang, Khet Suan Luang. Bangkok
10250Thaliand,
Referance Usod During Callbration Calibration Cordhion
1.5tandma Temperature Probe Modal: STS-100 ASCO, Temperature: {23:3)°C
Serial bp.; 66768209, Due date: 25 Mar 2622 Relative Humidiy: (554 151
2.Digltal Temperature Indicatar Model: DT-1000A MK
H, Serial No.: 67140700584 Due date: 04 June 2022
Calibratlon Procedure Traceabitity
The temperaturg calibration wis done by In-House The mepsureiment resulls ace tracpable (o the
callbration methed a3 WICLO01 aterding 1o intamational system of units {SI) Through National
compaiison method with slandargd digital temperature Institule of Matology Theitand (NIMT) Certificale

Indicator and standard temperature  prote. The number. TI-0036-21, Comficate number; ER0Q32-
temperature scale use was based on ITS-00. 21

Calibrated by
[0 Mr. Sarawit Thaghatad

Atr. Poring ncharpen
Bl Miss Orathal Wiwatwitteya -

Cabbration Cepartment Manager

THS CORTHICATS AT HGE BAE ACPRZCOOUCET €XUCPT N FULL UNLFS R

1 POR REPRADUCTION HAL REEH

OFTANCT B2 WINTAL PRI THS §AGORRTERY,

43/14-16,67/36-2¢, Sol Pelchhaeem?,7/1, Pelchhanam Rd,
Watlhapra, Banghohyal, Banghoh | 0600 Thalland, R
Tel: (66 02-B4800 1213 Foxr (66) D2-BEB0840 wwwliranater.zom ot 07

Cenlficats No.: CL-003 65
Page 2of2

Besult of Caflpratlan & without Adjustment 0 Wilh Adjustment
Calizration Ranga: 20-40°C

This wos ectod with sensor Model ; HMPGO S/N ; R1131111

Dimension : Dlametar 122mm. Length BC mm.

Immersion Slandard g

Repih Beadlng Besding Euor

{rmm} e 4] e
G0 20.053 198 03 0.099
G0 25.001 246 04 0099
60 20,991 29.7 0.3 6.009
80 34.980 34.5 0.5 0.009
60 39,860 395 05 0.098

UUC*: Unit Unuer Catibratlan
Tre repaned expanded vacenainty is based on slandard uncernainty fultiphed by & covernga factor ka2 providing a level of
confidence of cpprodmalely 95%

¥ End of Certificate ¥

HRAKATE ASSOCIATES 0, |, ‘

Lot He. 2284860-1

Lot o, ZIRABS0-1

ALS
ANALYZER CALIBRATION DATA
Chllart t Qo P HNK Co., Lid, Lucmtion B Vilm HWG 11
Dute H 1Y Tas! Qparsior @ Hi a.
Oy AHALYYER
Wadel 1 _ TELEDYRE APl NOEH Horiad No, H “a
Bpan (5} ;M
Cyfndar Yalua Inkial Anslrern Final Analyzers Differsnicn
™) Callorution Catlbration (Maroant of 2 pan}
Rasponmn {K) Powpores (%)
Zoic Gas 0.00 0.00 .10 040
Low-Level Gan BE5 300 250 .00
SpanGar 16.06 16.10 1500 040
NOy ARALYZER
blndal 2 _ THLEDYNE ARL 3OEH Surial No, H 54
Apwn {ppm} 3200
Cyiinder Ve Inkinl Analyzar Firal Analyzemn Difference
{pprr) Callotation, Caloration (Parcant of §pan)
Zoio Goy €00 3,80 030 (X0
Low-Level Gaz 032 T 00 50.00 000
Span Gas 15820 156.00 15740 €30
TELEDVYNE AP} 1! Zolal Ha. H 2%
Tyt Vakia TR AlyTe FI ATWyIe Tifsrance
ippm) Calbrwtion ‘Caltbratiot Pavoant of Bpan)
| | Respoweppn) Rapunes (pprm)
[1) 000 0.10 [
5027 50.20 50.00 (5]
151,60 161,60 161.00 030
Wedel + __ TELEOYNE APl 3008 Horal Ha. H 300
Bpan, (ppm} L300
Cylindier Valis Inkind Analyzeh Final Analyzets Differanon
{ppm) Calloration Calbrmtion ("ermant of #ipan}
Rasporan (ppm) Paspories (ppm]
0.00 [E) 820 .10
LowLovel [FET] 50.00 T0.00 080
SpanGas 15750 15750 15700 025
Callrmind by
Nmﬁp.'wj's
[ MrLHevaphat Brivicdya §
Enviconmentsl Flsid Bolentist 2)

FORMNG | FUS-042 AEVIBION NG 2 135U DATE: RosD
ALS Ladoratory Drou

AL S
BYSTEM CALIBRATION B1AS AND DRIFT OATA
Cliont H Gut JA KNK So., Lid. Locution Udes HRBG 11
Dats : FoY ) Teat Dparsior [N
Q3 ANALVIER
Cylinder Gonc. (%) Bpan (%) ;26
Flral Vit
Byvtem Ayvtem. o
Caflbrmtion Cal Blax % of Bpan)
{% of #pan)
Zuta Gaa .10 040 040
Upscale Goy 16.10 16.00 040 1600 040 000
Oy ANALYZER
Cylindat Cond, {pp) R ] Span (ppm} ; 300
KOy Aralyzer Inkial Vahien Final Vst
Calbratian Eywtem System Bystem Bystsm bt
Pasporan Calbemiion Caf Bisa Callbralion Cal Rlss % of Span)
Ratporas | ol §) Rasporas (% of §pan}
ZetaGns 000 630 0.15 530 CRES [XT)
[Upscals Gas 153.00 5740 045 15740 030 0.15
WO, ANALYZER
Cyfinder Conc. (ppm) ERLIE ] Span {ppm) : 200
B0; AhalyIst Innd Vi Firl Vahow
Caltoraion System Rywam Fyvn Bt
Paaponsa Calloration CalRisa Callbration Cal Bas (% of 8pan}
Peorss | (ioiboar) | Masperss | hofdpeny
Zer Gea 0.00 0.0 005 0.10 0.05 [
Upacala Gas 16160 16100 [ED) 161.00 030 0.00
©0 ANALYZER
Cyinder Conc. (ppm) i Hpan (ppen) : 2
S0 APSNTH () Vinkay Final Valuas
Calloration Hystam Byviem [T [ Drit
Paapones Calloration Callim CoRbeation Col Wan (% of Bpan)
Paspores {% of Span) {3 of &pen)
Zaro Gaa 0.00 oAD [FT] 020 0.10 0,70
Upscaie Gus 157.50 157.10 020 157.00 [ 0%
Caloratad by
Nava,ahufg
(MrNavaplnt Brivirys }
Enviconmantsl Fiskd Soiantist ()

FORM NG, FOS007 MEVIBIONNGL:Z IRSUE DATE: 30and

ALS Laberstory Group




ALS, EMISSION TEST RESULT ALS EMISSION TEST RESULT
L 1 g E]
Chiaet IR WK Ca., Ll Lwmltion et A 11 Cilant Duir JP NHK G, L. Looadion Usdes KA 11
Dats 2 b2 Tst Oparaier Dule 2 hep 2
Stwrt Time 1zM Finish Tima 1208 Farl Tma.
A0 Analymer  Hodel TELECYHE AP 100EH Barid N 1 A0y AralTet  biadal pl- L8
NGOy Amiyrer Model TELEDYNE AP) 008H Barnd Na. [ HOJC, Aralyzar bodet RN
GOy Anabyet bodal TELEDYHE AP 3008 Beril Ha. 200 SO0, Analymer Modsl TELEDYHE AR| 300EW
Tima (min} Og [%) S0y (%) NOx [ppem) B0y [porn} CO [pom) Parmark, Thrw (mir) 02 (%) £ (%) HOx Bt} B0y {ppem) <0 lppm} Ponrrpety.
1248 4 A8 47 001 [ 1308 148 EX 1 4 1] ox
A0 2144 .00 X 1307 1428 EXI 1. [15) 040
18 2150 005 A 1304 1435 AT 1. ond LE:]
ET) ik 004 [ 1309 14.24 aea o O34
b 3T 143 Q! 48 1310 1474 o K]
1280 o2 1 14.25 0.0 o
125 145 0.05 1 14.28 005
1252 14 26 o X 1528 1
1253 423 0.06 4 13- 4,28 000
1254 427 om 7 1 1508 oo
1255 L 1 0. iI [EN 1425 1. 0.00
1258 77 1 .04 ¥ RERT 1428 1 13
1257 a0 20 1318 1428 L AR 0.04 0.0
1238 02 H 1319 1425 i) am [l
1240 .02 I 1370 4.23 E1) A .00 020
13.00 28 0.05 0 1331 14.23 n 0.00 on
7 .04 I} 172 425 . 74 A .05 o
2 vl i 1.1 a0 13 4.2% .73 4 0.05 020
i ol L 1.08 0906 1128 424 am 0.2
o a7 0B 005 1328 473 0.m a4
D5 o ?0_97 0_0_2 1124 4 21 008 0.2
Avernge 148 2 244 LI 5.3 Averngs 4.8 L 0.0 ox
Naw,oiu{'s Nav:phui’g
{ MrNavapied Brhirym ) [MENmmphit Biviyn)
Environmanial Flak! Sokentiet (2) Edronmantal Faid Soantist (2
FORMAG: O340 REVIZON HO: 3 3V DATE: 30078 FORMMD. FUGor RIISGHIG. 7 F3UE DATE 3531
ALY Laberwrary Grow ALS Labawatery G
ALS EMISSION TEST RESULT Lato  oomisnit
. ALS
ANALYZER CALIBRATICN DATA
Shont Ut P HHK S Lid: Vit HABE 41
™ Aawk Hrptat 8. Chnt : QP HNH Con i, Loowtior, : Ader g 12
Sart Tims =i 1347 Oue 3 Aiw2 Tosl Opornit : H; .
Woy Ansbyzsr Wodal TELEDTHE AFf 100EH a2 o, AALYZER
RO, Aralyzet Model TELEDYNE AP J00EH L) Model + _ TELECYNE AR| 2008H Borlal Ho. : (2]
COEOg Aralyvar Nodel TELBEYHE AP 360KM £ Bpan (%) 2
Cyindet Yalus Thitial ArahZets Final Avalyzan Offetence
™ Calloration Callbration [Porosnt of Span)
Tima fmin} 05 (%} G0, (%) Horx {ppm) 0D, (ppm) ©0 {ppm) Aemark Masporss (%) Raspores (X}
13:27 E: . 0.0% .18 200 Gas 008 .00 0.10 oA
REED) 14 Q.03 [ Low-Lavol Gax 2.3 2.00 400 0.00
1329 0.00 28 Span Gey 16.08 18.50 18.00 DAD
15:50 14 0.04 Akl
1331 A .04 23 NOy ANALYZER
5] T 4 1 aal 23 Model i TELEOVNE AP 200TH derial Ko,
1333 4. 37 2095 003 5 .
) 2.7y 1.5 ey 4 g
iE ;‘; L 22 o Cyinder Veiom sl Arwiyzers Fioml Ansiyzas Diffacenos
(ppem) Culitration Callbration (Paroart of § pan)
133 21 .24 5 [~
73350 ) 138 2 ki proth (o)
FEC T ) T 53 Zeto Gan 000 0.00 0.30 015
& e T35 o o Low-Level Gen 5032 50.00 56.00 0.00
T ) re 50 Span Gas 18420 158.00 5740 [ET]
1342 ] ) D06
134 B4 0 [XE] BO2 ARALYTER
] Y E s [T] Uods! 3 _ TELECYNE AP 100BH Sl No : m
[FE) R x 03 07 Span [ppm) 12
1148 i 1.4 5] 025
1347 Tl 372 2144 553 0.1% Cyinda Yalug Tnital Analyzem Firal Anadyzars [
Araege [* AT4 21.90 [ [ {pbm) Calloration Callbraiion (Fervent of Bpar)
Pasporas (ppm) Rasporas (ppm)
2eic Gas 000 0.00 010 .05
LoveLévid Gand £3.27 50 20 50.00 a8
N - Span Gay 181,60 181.60 161.00 038
e pha 5
CO ARALYZEN
[ nNevabht BVys ) Model i TRLEDVHE AP 2008M Harkal Ho. : %0
#pan (ppm) P2
EmAormartal Fivid Eetertel (2) Cyinder Vaka TR ADWIYTe Fioud Arwiyzers [y
topm) Calbration Calbration (Parcert of Bpar:
Masporma {ppm) Masponsa {ppm}
[Zovo Gan CLD) LX) [ET] [EL]
Low-Lovel Gy Ap.65 50.00 50.00 9.0
Span Gay 157.50 157.50 157.00 025
Callbratad by
Navp.ohmi’s
Mt Navaphut 3rivriyn )
Ervironmental Flsid Boksctiel (2)
FORUNG.F 0057 REVBONNG. 7 RSUEDATE d0tnd FORMND.. F 00-002  MEVIZION MO .2 133UE DATE. Y0ena
ALE Labarsrory g ALS Laberwory Grovp




Lot No. 22646611

ALS
BYSTEM CALIBRATION BIAS AND DRIFT DATA ALS EMISSION TEST RESULT
et : M P NNK o, L Looslon : s HRBG 12 - '
Det» : Hiold i vy BN ¥ WK e, Lid Loomtn Uded HABD 12
O3 ANALYZER Deta Y Taut Eporsior [Ty
Cyfindar Conc. (%} T .08 Rpan (%} 1 3 iwet Trne 164 Finsh Tima 10:08
20, Anabyzar  Hodel TELEGYNE AP 100EH Baril Ha. m
G Analyas: Inkiel v"“': 5 F"'"v"". o NOJG; Avalvier Model TELEDYNE API 2008H Sacil He, ]
Mavpores | Calbruion Calies Calbration ol Bios % of Bpany SO Analyau Uads BEYHE AP So0EN Ll L
Rasporas £ of Bpan) P
[Zoro Gaa 900 0.0 [T 540 540
(pscaie Gax 510 T 18.00 .40 0.60 e ) o o T Py pyw— r—
415 A 1604 287
N ANALYTER Zxt) Y 16.04 [
Cylindat Cone. {ppm) Apan {ppm} 1 30 438 EX I aTe
4. 4 1 093
Firal Vakma 0 zR 0 088
Sysbem Bywiem orit 4 15.29 {42
Calbeation Cal Wiax (% of Spanj [ FESY
!*d‘aﬂ 1688 0.87
7o Gm 030 0.15 000 o2 o8
Upnesle Gas 15740 038 515 2 e
B0y ARALYZER x
Cyfinder Cone. (ppim) ' Spen {ppm} ; 200 e
1058 ¥ )
§G; Anatyoer Tniked Vahien Firl Vahion K] X
System apism Sywam Ayatem brin KAET]
Raperss Callbemtion, Cal Blas Calibmtion Cai Bles (% of Span) ::: 2 !
| Pespotns [ (Noflpen) | Pesporns | (hofdpa) | 200 | Thot 7y T
Zoro Gax EE] 010 005 .10 [ 050 R = —
Upsela G 16160 38100, 530 [ 530 .60 T = T Ty v oot
CO ARALYZER
Cylinder Cone. (ppm) HR (12 0] Spanippm) ; 200
CO AnshZnt Inioal Vatues Firnl Vialuss N
Calbeation Enom aptem Ayam Aystem “"F‘R“{'S
Masporas | Callbmtion cal Bins Calibeation Cal Bies (% of Span) PO —
| Peiporws | (Hoflpan) | Pesporss £5% of Span)
ZoroGas 900 040 020 020 50 510
Upatals Gaa 157.50 LEAT 020 157.08 025 005 Emironmantal Flwid Solentiet (1)
Collorated by
me,a.'mi's
{MrNevephut Briviriya )
Envimnmantal Fad Schntiet (2}
FORMHO. F04-002 AEVSIONND 2 {85UC DATE 20
ALS Labermory Orocgp
FORRNG:F ppng  REVISION NG 7 @SUE DATE: smar
AL Lrderatey Gt
ALS EMISSION TEST RESULT
ALS EMISSION TEST RESULT hne 3
Chant GUlJP NHK Ga, Lid Location dne HABG 12
Fund 2 Dute B Taat Oparstor Havaphat 8,
e Oulf JP RHK Ep., 1L Loution Via1 RG12 atartTine T FrishTime AT
Dule LL..L 0y Armiar Model TELEGYNE AP 108TH [T )
Fowt Time P | . BES—— Ll OOy Amiyter Mool TELEOYNE AP 200ER SaiNo. "
Ay Aralzar - bedal TELEOYNEAR tooeH Sual B u TOICO, Analyzar Model TELEDYE API3GOEM BarialHe 3
NE/0, Analyzer Model TELEDYNE AR XetH Suc o, [
COMO; AnaiyarModd TELEDYHE API 305N Bl ta >
Tima {min} &1 (%) €0, (%} N (ppm} A0, (pm} 20 (ppm) Ramark
11:27 14 2T 1526 003 .
(%) C0x(%) ] 204 (ppm) 20 {pom) Remark [E) TE3 X 1557 [X] .
LE LT3 1642 [ 12 1426 1804 6.03 X
i} X 872 CEZ 11:30 1426 15, 005 54
4.2 - 1622 L LIE 14 bl 005
= o2 L1 Tz 12 72 3 3
1428 x CLH (S a 5] [Ty
[B 1428 Z] X oe T2 Ty 007
B 14.28 131 o 061 — —— 4 <ot
1427 ¥ 2 R[] — -
%79 5 = (X — X : :
.79 L (X1l [ . X
A (5] 1 0.8 L 2 3 23T
[IF) ThA; [ 0Bz L 4 o 2 58
a9 540 [ 067 ] 90 58
E [ 1562 @ a6 T U ) .02 50
B 14.28 1578 X 0.T0 B 428 Z] .00 55
1131 142} 588 x 075 B 4. 4 7] 55
11:32 14.27 1547 x o8 K L .78 [ 56
1.3 1477 544 075 B . 77 .00 a7
134 1428 1541 5 087 K 4 77 16. 5t .03 58
126 14.28 154 05 0.68 31:4} 14 73 1606 02 50
L2 ] KEEH L] R Averags ", 178 554 a2 oA
Avetagh e 1680 [ )

Nmaphu.}rg
[ MrNwvaphit Bdrien )

Ervdronmental Plukd Scbentiut (2)

FONMNO:Fatoe2 REVISONHO: 7 ISUE BATE 36416

ALS Laterminy Group

Nﬂrfpﬁu+_§
CMrNavaphut iriviys )

Emvironmantsl Fisid Beietit (7)

FORMMO. F 08007 REVISGNNG.. 2 188U DATE. 30819

ALT LIy DR




Spociatiy
Alrpas USA, LLC
Airgas. i
'
AP Lk COmpany Plumstradville, PA 13549
Alrpa rom
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: ED4NISOE!SA0617 Referenca Numbar.  160-401677168-1
Cyiinder Number,  EB0140265 Cylinder Volume. 1444 CF
Laberelory: 124 - Plurnsteadvilla = PA Cylinder Prassure: 2045 PSIG
PGVP Numbar. A12020 Valve Quilet: 680
Gas Code: CO.NQ NOX 502 BALN Cedificalion Oate:  Dee 22, 2020
Expiration Date: Dec 22 2028
oot it n e wih P THCHOMY P o ey ard Cofotten f Gaveon Fatersoon S g 137 dosrmrt €71
Soipditoichising o 95 Thars am s arlicant hact the e &F ¥ B
e
[ Hos Line Th below 100 le 0T
ANALYTICAL RESULTS
Component Raquanied Aciual Pretocol Total Relative Ansay
Conzantraiion Concanireton Mathod Unterialnty Datem
=3 150.0 FPM 1592PPR G1 +1- D% HIST Tracsabin V24020, 1277272070
CARBON MONOXIDE 1800 FPM 157 5P a1 +1-D 5% NIST Tracsnth 12042020
NITRIC GHIOE. 180.0 PPM 1585 PR a1 0T HIST Trnceable 121442020, 12222020
SULFUR DIGXIDE 160.0 PP 1848 PRU o - 1.0% KIST Traceabie 124020, 122272970
KITROGEN Balance
Ve — —
CALIBRATION STANDARDS
Typs Lot ID CylindarHo___ Gancentation risiaty  Expleailon Dala
NTRM 10016210 KALODINZE 2459 PRM CARBON MONCRIDENITROGEN 2% Ocl 16, 2024
PRI 12358 DERLO2E. .51 PPM ARNITROGEN DIOXIOE o Feo 20,2020
NTRM 13010302 KALDODZZ 2414 PPM MITRIC CXIDEMITROGER L 05% My 5, 2026
GMiS 124200889 cCaTe? 4,028 PP HITROGEN DIOKDEMITROGEN 21% Mg 18,2021
HTRM 1010242 AALOTIETY 2589 PPM. SLLFUR DIOXIDEMNITROGEN 2% Apr 25, 2022
Tha AR, PRM or RDM robrd sbave i only N ryheranca ko B IS Ui I 00 baday b nd 2t of 1N araiyie
L r——
ANALYTICAL EQUIPMENT
del Analytical Princlple Luwt Multipolnt Salibraticn
Nicolol 6700 APV1100391 GG FTIR Hoy 30, 2020
Nucolel 6700 APVI00301 MO IR Dec 2, 2020
Hicole] £700 APWA1DU394 NOZ FIR Dt 02, 2020
Nicokel 5700 APVDG3A1 SO2 Filk Dac 10. 2020
R —

Triad Data Available Upon Raqueal
NOTES:

Grozs Weght: 277 Ko

NelWexghl: 4.7 Kg

"J’fzjt{m/( ﬂ ]lnbLVl

Approved for Release

Paga { ot 1634019711804

= Airgas Spoclalty Ganes
USALIC
Airgas ey
v Ar L comoary Prussadiile, PA 18943
Alrgason
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Pan Numbar: EO4NISSEIHAQ023 Referenca Numbar:  160-4017541371
Cylinder Number: GNOO24388 Cylinder Vohime. 247.2CF
¥ 124 - -PA Cylinder Pressurs: 2215 PSIG
POVP Numbar: A12020 Vahe Outlet: 660
Gas Code: CONDNGX, 802 BALN Cartibeation Da! Mar 26, 2020
Expiration Date: Mar 26, 2628
"GN (AR 1 MCCOTLNG w1 £ Truobabady PrOcDl I0r Adky and C i bavon 20027 ot EPA
. Ut ki ot o Trvs crnrcn has 4 0w anaryhcm
iy 13 SU4TR D v Thery sy R0 BgrCal mpurDes whch * u oy
mcta/oie Eages urips olbarmss nowd
Dottt T Crron e SO e T
ANALYTICAL RESULTS
Compoaunt Requestsd Aciusl Pratacel  Total Relatiee Asany
Concentration Concentratian Mathod Uncariainty .
WOX 53,00 FFIA S032 PRI G WIST Tracesbls DAAB0ZE, GA262020
CARBON MONOKIDE  50.00 PPM 4398 PPM Gt A% MIST Tracoablo 0¥197020
NITRIC OXIDE 30,00 PPM 2022 PPU G +1:0.8% NIST Tracescla 0AMI2020, DAr20/2020
SULFUR DIOXIDE 5000 PP 5027 PPM Gl +1+0.8% NIST Tracoable 0192020, V282020
HITROGEN
—
CALIBRATION STANDARDS
Type Let Ib Lylindet Ho Soncentration Uncartainty Expiration
NTRM 11016130 WALDOSIS  9T.31 PPM CARBON MONIXIDEMTROGEN -04% Ccio4 2002
NTRM 13010405 KALDO3IEM .50 PPM NITRIC OXIDEMITROGEN o-08% 22,2025
NTRY 12030408 KALDO3ES DT80 PP MOTIMITROGEN " 08% AA22, 2025
NTAM 18010238 KALOG1 0780 PPLI SULFUR DIOKIDEMTROGEN +. 0% Dat 232031
ANALYTICAL EQUIPMENT
I Analyileal Principle Last MuHipoint Calibration
MKS FTIR - CC - 000920781 FIR War 12, 2020
MKS FTIR - NG - 000928781 FTIR M 05, 2020
MKS FTIR - NCx - 00D92ET81 FTR War 05, 2020
MKS FTIR - 552 - Q0DU2ETS1 FTR Mar 19, 2620

Trind Cnts Available Upon Request
NOTES:Gross Weighl: 47.7 Kg, Netyveighl T.5 Kp

Approved lor F-!l ]

Puge 3 ol 1604017841274

THE HI0E LRHE

CERTIFICATY. OF ANALYSIS

Cuzomer Deiails
ALS Laborntory Group {Thailand)

E1piny Dute. ghlrecs2025

Cylinder Ieseripuion:

Trodugtion Qrder Numberigg] 4851
Material Nambers J70100-J44
Cartification Dute: ¢Pre-2017

performmd lo secsaan. e nlh e EF 4 T)
procedure C] The

Trateon! 1P 465K 12 M To e Aty AR
b Nasin, gnlmd o1brimbe

2 lisud af eosPaleurent

Crrrificare humber:

S50 MY

Neminal I'rengre:

Analysi

I

Cylinder humber: Anissan T,
w13 ARIMEARA FHONGANURE
Nemlasl Cylsder Cyuteat: Approne:

v

prevauce i below 150pai

ARk RIRCE CUmARERL
# Keepand ose 48 welkvramisieg and secure een

1450 Bar SUKANYR R WAL LHARAT
Valve Oullct; To He-Order Flemsr Quote:

CGA 594 BRASS AN

Commnt: & s recamaznded that this product by nol used brluw £9uof 4fI SEnmm e shoukd Nt be V38 whee 171 g0

13
& Quhey imparines 1A delect by analytical canditon of s mixtare shall be repart of I b mace than 100 of

VB ok isnrivw) dhia (o)
[Pty et
11T B 23w 1 e S S Rueh
el 3 AT 105 P I AL 30 420
Shorumsas 103 W) 3 AUwARE auriing @b a1k

Faer 1) 2 STATETY T i) 30 9T

Fage | efT

Linde (Toarland) Public <ompany Limited

10" ot a0 el 4, 271 Mg 15, R 184 52 8§ Had, Bnpises
Largginn, Jaommcmakice 10SAF, Tot [ 1234 4100
A P 125 Wt L ik, & hppakong, Didownpad 1M

Mhadond bei {J3) HATEATST)

(TR

LR

THE LI GO0

CERTIFICATE OF ANALYSIS
Analytical Result
Comagaret Bequest Cartified Crrelfid Asiat Dale
Seacmtration  Cesecntrpiion  Upcerimialy
Ouygm 0% Bes% & 1% reiative Q) 3FB-54 Do 2617
Iz Netrogen
Aeference Standard wscd in Assay

Bfertnes Collndrr An, Congppsies Regnd Ba
Styndard

Tygen 1138835C 9976 001 % 26-Mar-3013

In Nitrogen.

Anglysical Instruments used In Assay
e bk o] © awhyisl Toseink Lt atipsint Calfration
Sarvomrn 4136 02 Anslyzer Parsmguak -Dec-H1T
Alcinad of AN
3 G Chrargr
1 Pacumapens Oapiva Ay
3 Lobitrvnhoms o Qv gon Analyser
4 Bl mihomni l o, Al it
1 Tt lytrou whon Anesyar
o Ul
Cylimder Nozherdd3) Ceslifcailon Datr: W-Dec 2017
Froduttion Cirder Number JL4SSEY F1piratics Daie:§7-Dre-2025
Pape2af2

ulin M fusurring) die o]
U —
e {3 e ) 1 RTAY A S AT

Samwnmabad 105 a3 Ryaeaie purmine G I
T (M) 31 3P ATE ) LT TIPS ST

Unde {Tharland) Public Company timied

ey

15" Mo, Bangrun b 4, 71 baon M, Rangri Lod K 4.1 oo, Bangha

Dol betprra s, T SN O Fh ] I

Webyww R, 155 Mou 3,1 Aemparust, L Ssvapabiney. Checkaragses 11H
Mol b a1 47 arta) [PUEE L)




Alrga Gnsan

Alrgas. - g
1Ak Uiy compmny ﬂmmndvms.l PABHE -
Arpad.zsie
CERTIFICATE OF ANALYSIS

Grade of Product: EPA Frotocol

Part Number: EMNIB4E15AUTB? B Refetance Number: 180-401B4B145-1
Cylinder Number: ~ CO7: Cylinder Volurme: 1458 CF
Labermlary: 124 - FWumalud\nl\a PA Cylindar Prassure; 2016 PSIG
PGVP Number; A120: Valve Qudlet: 58 -

Gas Gode: OZ.BALN Cerlificalicn Q. Nov 11, 2020

Explration Dats:  Now 11, 2028 -
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ANALYTICAL RESULTS CONSOLE EONTROL UNIT CALILRATION TEST REPORT
Samponent Requasted Actuat Protocel = Total Relative Avzay CuEmon of Dae A Bwomwrc Prestus (mm Hg) 13
Congantrallan Conteniration thed Uncertalnly Datex Nar Calrarrn Dae- Fyre [T R—— Y ™M
GAYGEN W00 16.06% - 0.2% HIST Tracaatie 2020 T UE1 3
NITROGEN Balance Caress Gartat sgir N g 2
e
CALIBRATION STANDARDS Calerin bo TG P07 Rewanca Iy Grdewed 01
| Type Lot D Cylindsr No Concantraflon Uneartatnty DryGatwrwe v bEx Fi0%07 Saekha "
NTRM 16060603 CCibamiz 22.204 % OXYGENHITROGEN 02% Seato i Gorvacton Faciat W1h !
VagalNe Xy e Caienon D *
ANALYTICAL EQUIPMENT
Instrumentblake/Modst Analyllcal Princlple Lasi Multipolnt Calibration &1 -] Bt ek D G gt Enly i Compein Caetri , Crygus Metee
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Approved for Release - Page 1 of 1804011451
Stopwalch Callbration Test Report
DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Callbraiion Date : 3wz Ament T fure {'C) 1 a4
Callraton Date : 3wz NextCol.Date:  3.Jen23 ' . mient Temparature (C)
Calibrafion sheel No. : G-030722.BKK_FS0508 Ralative Humidity (%] 82
Barpmatric Pressure (mmHg) : 756 Temperatura f'C): A0
Dightel Tempersiure [0 BRK_F50508 Refarence Temperature 1D : BKK_F50809
Relative Humidity (%6} : 820 " S o e
Seriel bo. : 1503017 SerialNa.© 7686004
Mods! : HC-5T2N Model ¢ FLUKE 714
Referance Slepwalch Data Console Conlrs! Meter Data Next Callbrate ! 287
Stopwalch 10 Ne. : E18061 Dry Gas Meter No. : BKK_FS050T 1.
Location Refarenc Temp Digital Eror Remack
Meded : Faoe Model : HCST2Y e kel ksl
Stack [ 1 1
Serlaf No. : - Berlal No. : 1503017 25 20 1
Callbralon Date 8Sep20 = 51 1
10 101 1
Cerificate No. : E-2008018 150 161 1
200 20 1
250 252 2
Run No, | Time Aclual (mss:ms) | Time Rending (m:ss) DI, (ms} i, {min} 300 302 2
500 00 a
1 £.00:08 500 8 000012 1000 003 3
2 £:00:1% 500 11 0.00018 1200 1203 E]
3 L0010 G00 1 000017 Frobe 1o 0 L
el . : 125 120 1
4 £:00:10 500 10 0.00017 150 151 1
Oven 100 [T [
s 5:00:10 500 0 0.00017 I 25 3
g 6:00:10 .00 10 0.00017 150 151 1
7 5:00.08 500 3 0.00013 Fites L = <
it ’ - 126 125 [
] £:00:09 500 g 0.0001 150 151 1
Extt o 1 1
El S:00:11 S00 1 0.00018 M m 1
10 5:00:12 500 2 0.00020 20 2 1
Avorage 0.00017 Mutay L o L
25 5 [}
so 0.00002 5 50 []
AUX [ [ [}
25 25 )
50 50 [}
/ E,y_ —_ ¢ w —
Calibrate by : )é— Approved by © ==ty .28 Calibrated by Approad by : =

Mr.Prasert Surakhan

Fleld Selentist (3)

Mr. Samart Roo-ngan

Speclallst (1)

{ Mr. Praaant Suraknan ) t Mr.Saman Roa-ngan)
Fleld Sclentist 3) Spacilel ()
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Pitot Tube Calibration Data

Pitot Tube Calibration Data

Pite! Tube Identification Number; BKK_FS0511 Calibratian Date : 341 22
Labiest ducl Number: 25B8-1-13-01 Slandard PiloL ID BKK_FS0441
Calibration Sheel No. : C-030722-BKK_FS0511 Cp Standard : 093
Type S Pitot Tubs Coetficient Data
Type s pitet | Standard pitollube | Type 3 pitot lube Cp (3} Cpis)
tube Leg AB (AP, mm.H,0) (AP, mm.H,0) Leg A LegB
Test 1 A 12,00 1660 0.842 -
B 12.00 16,60 - 0.842
Tast 2 A 12.00 1660 0.842 -
B 1200 16.60 - 0.842
Tast 2 A 1200 16.60 0.842 -
B 12.00 16.60 - 0.842
Te 0.842 0.842

A Ppag)
TS = T NAr

Crgy —pr] must BE <0.01

Z [ = cpta or 2]

Average deviattonfd or B) =

Calibrated by

El

o5

i BE 5 0.01

Rt = )

(hir, Prasart Surakhan )

Flald Sclentist (1)

¢ Mr.Saman Roo-ngan)

Spaciakst (1)

FORM O, F OB-00d ATV Mk = BAF DT, 34100

Pitat Tube Idenbfication Number : BKK_FS0512 Calibratien Data ! Fgul22
Lab tast duct Number : 258-1-13-01 Stanchard Pitet 10 = BHI_FS0441
Calibration Sheet M. : C-030722-BKK_F50512 Cp Standard H 0.99
Type S Pitot Tube Coefiicient Data
Type s pitat Standard pitettubs | Typs s pitot tube Cp(s) Cpis
tube Leg AR (AP, mmH,0) (AP, mm.H,0} LegA teg
Tesl 1 A 12.00 16.60 C.Bé2 -
B 12.00 16.60 . 0.842
Test 2 A 12.00 16.60 0842 -
i) 12.00 16.60 - 0.842
Teat 3 A 12.00 16,80 0.842 -
e 12.00 16.60 - 0.842
Tp 0.842 0.6a2
= G A o)
Y L AP @
=" —C;-(BJ] st BE 001
E [C‘.c- 13 = Cpid or 5)]
Average deviationfd or ) = — e i BE S 00
E
—
o = N it
{ Mr, Prayert Surakban) {MrSamat Redengan)
Fluta Sinuat € Speciatist (11

N MO F 08008 REVHON ML - SR DATE $e10/02

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibration Date I Hozzle Set ID.: BKK_FS0513
Calibration Sheel Ho. : G-030722-8KK_F50513 Varlar Catipar 1D,; BKK,_FS0626
Mozzte Dlameter (cm.) Hi-lo (D4 0y 0 D3
Nozzie ID #
D, D, N AD N8
1 0315 0.315 0315 0.000 0.315
H 0.475 0475 0478 0.00d 0.475
3 0835 0.635 0.525 0.000 0.635
4 0.780 0790 o.rs0 0.000 0.790
§ 0.950 0.950 0.850 0.000 0850
6 1110 1410 110 0.000 1110
7 1.270 1210 1.270 0.000 1270
wivare: % o
£,0,0, = There diteran nozsie dismetars at 60 degrues o
mach oihwr, aach measured the nesrest 0.025 mm, T
Ap = Maximum distance betw oen any two diametery,
must be = 0,100 mm.
o., =1D,+ 0,* D)3
MEASUREMENT PLAKE
@} —
Colbrated by s T appevedby .;:‘T R
(Mt Prasent Surakhan) MrSaman Poc-ngen
Piald Scientist @1 Spsoiaket (1)
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PENTA CALIBRATION CO., LTD.
687124 Tha Connact 33 Village Kanchanaphissk Road
Dokmak Prawet Bangkok 10250

Tal: +£6 (0] 20629772

wiw,pentacal.com

PENTA

CALIBRATION

Certificate of Calibration

Raprasent 1o Cartificate of Calibralion ,PTC/OT/21181

Corihgate No.: PTCOMIE Page: 10of 2
Equipmenl: Digital Batanco Conditian: tormal Arn oy
Manulaclurer. Sarlorivs Senal No: 3BI0165
Modaol: SECLIRA224-15 IO Na: BKK_ENG309
Type of Balance: Single interval
Cuslomer. ALS Laboratory Group { Thailand ) Co. Lid.
104 Phatthanakam 40, Phatthanakarn Ra.,
Khwaeng Phatihanakarn, Khel Suan Luang, Bangkok 10250,
i [o! ion: T aac r 04°C -
Hurnady S1WRH 2 OT%RH | poveway .
Air ionsity 118 hgm j/ |
APPROVED BY . —J—— AJ—
Galibration Piace: ALS Laboratory Group { Thailand ) Co. g, wlialen
NEXT CAL. DAYE .
104 Phatthanakarn 40, Phatthanakarn Rd.. M
Khwaeng Phatthanakarn, Khet Suan Luang, Bangkok 10250,
The Method used: In house mathod, PTC-Wi-07, base on Eutamal cg 18
Tracaability: This conilicate is traceable to the 51 Units thmugh Thal Colibration Senvice Ca, lid-
+ NSC-ONSC Acereditabon No. Calibrauon 0389
Dale Recalved: Decembar 16, 2021
Calibralion Dalat Decomber Y6, 2021
Issued Date: Docombet 20, 2021
Calibrollon By: Mr. Keatisak Kerdio
sniendal] et Approved By : g e
{ Mr.Kriangsak Kalasn ) { Mr. Keatlisak Kerdlo )
Reviewed by Latoralory Manager
Th of ha Gl Uinks 151 1l pravide traceatsiey of
o B QNP €O OPRG NEIGNAI TN N GO
The stutnd whiah Mpiad by
T CovaragE 14CIOH LE-2) 10 PO iCE B KDl of P i wn e Gua 16

£ panon of Uncoranty 11 Measuremeal (GUM) Tre fiect (hat e L sstet Gy 10 1T Aok Sabraing
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PENTA CALIBRATION CQ., LTD,

B6/124 The Connact 33 Viilaps Kanchanaphisak Road
a

PENTA e e, 2

CALIBAATIORN Tol: +58 (0] 2083-5773
wiew.panlacal.com

Represant to Certificats of Callbralion ,PTCO221161

Cerlificate No.:  FICAOTR21161 Page: 20f 2
Measurement Resulis:

Without Adjustment :

Funclion Celibration: Internal Calibration

Eccentric Error: Waight to be 143,172 or of Maximum capacity

Ecoanirchy lest 100 @
Posilion (g)
3 1 4 I
N 5 obood | 00000 | 00000 | 00001 | 00001
Maximum daviation: 0.0001

Repeatability TosL : Waight la be 122 5 L, S Maximum capaoity
Delammination af the slardard deviatlon of weighing balence., Readebility 0.0001 (@)

| Nominal test valus (g} ] Slandard Daviation I
[ 200 ) 0.00004 |
Ermor of Ingieation ; from nominal valus,, Readabilty 00001 igh
Nominal Value | Conventional Mass Indication Comection of Balance: K
(2} fa} (0) []]
b 000200 o000 0.0000 237
o0 001000 20100 0.0000 2m
0. oaoeoo  f o o008 | coone 212
1 100800 20000 2%
2 200000 00000 220
5 500001 0.000¢ 220
) " 1000000 0000 220
| e s00%0 2
80 50.00004 00500 21
00 [ 10000004 om0 205
e 20000011 0.0001 200
Mota: Weight of adjusl - fg}

The End of Certificate

FICTRCAI0T Toeb 0

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

451-451/1 SirinthomRd Barsgh BangpludBangkok 10700 THAILAND. NSC-TISHTIS 19025
Telg-2435-4800 Fang-2433-1679 e-mallcal-c com hitp:/t i oM

Cert, No, ; ACC2NM

Pages @ 1lof}
. . .
Calibration Certificate
Equlpmoent ; SOUND CAL!BR.:\TUR"' RALEN
Manufacturer RION i e
Madel ; NC-74 i .
Serfal Ne.t 34178119 | L
ID No.t DKK_FS0632 -~ =
Conditlon As Found ¢ GOOD "
|
Customer : ALS LABORATORY GROUP {THAILAND) CO. LTD.

14 PHATTHANAKAN 40, PHATTHARAKAN RO‘!!.D,-
KIWAENG PHATTIIANAKAN, KIET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Locatlon § . REVIEW B)} .
Amblent Temperature ¢ (230 £3) «C / W
Pressure : Iy £3) kPa APPRGVED BY .. i .

Refative Numidlty : (300 20} * g

Recelved Date @ 05 JANUARY 2022 e

Calibration Date 14 JANUARY 2022, - .
Date of Issue 17 JANUARY 2012 -

Calibrated by ¢ Nathakom_ Pistipaisan

i

i

|

!

Appraved by : m .
:; «

( Thanakul Petchurai )

This certificate is issved in d with the

of ISCIEC 17025 standard, may nol be reproduced
other Mt in full. except with the prier wrinen approval of the head of Calibration Laboratory.

QI-TSI-4-D3-030664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2200)
@ VU6SACONE
: 203

Calibratlon Procedure : CP-AC-03

Caliliration Method : i C el
i
This equiprzent was culihruted by bused on 1EC-6942-2003 Stamiard
The xound pressune level, equeney snd ol distortion o:flhc paund calibpator was measured uni

he reference
microphone, |

Conditlon of this result of catlbratlon . .

1. Reference Standard Insirumants : ‘\_‘
Insioumen] Medel Serial Nu, Cert. Ng, DueDate
Waveform Generator 3SR MY 52302742 ET-0i1 :-".l 10-Febe22
Digial Malimeter 3MBIA MYS322014 13F. 050264 10-Febr22
Digital Muliimuter AMBIA MY5222m174 AP, 020264 18-Peb-22
Digitol Multimeter IMeIA MY'§0024273  1-15150728250+ 15:8epe22
Propramutiuble Atienuator MAT-1070 [ILHEE] 1500-01THE, 08:Mar-22
Condenser Micraphone 4180 2977900 AA-IOS-21] 08-Febe22
Measuring Amplificr NA-2KAL II6MHSS AA-JUGJ-:FI 16-Feb-22
Audio Analyzer AVR-3360A  VTHIBEOGY EF-0010-21 I-Feb-22

2. This result of calibration was fourd accurate as shown on date and place of calibration ﬂ:r 1his catibrated iiem only.
3. This ecrtificate Is traceable 1o the inlemativaal sysierm of unit mainkined a1 ;| -
3.1 National Instilte of Meirology { Thailand), ’
2.2 Thailand Institue of Scictific and Technofogical Research (TISTR).
|
i

QETR124HAM-N20664

bt

SITHIPORN; SITHIPORN ASSOCIATES CO, LTI,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACC22003

Jah No, FCESACO04L
Papes 1 3afd
Besult of cplibratlon :
1, Sound pressure level !
:
Specified sound Measured Deviated Tolerunice
pressure level velue stlue | Uncertalnty Limit
{dB) (dB) () - {dB) (dn)
) 91.04 006 0.j4. 040

2. Frequency

Specificd Measured Devinted
Frequency value value Uncerainty
(Hz) {Hz) (%) %)
1000 1001.0 0.1 0.1
;
3. Total distortlan
I Measured value (%) I Uneenainty { 42 ) | . Talerunce limit (25} ]

[ i v [E) |

The reponieyd uncentainty is bused en o standard incertaioty pnlliplicd by voveruge factor & = ;

or any value followitg caleulation.praviding a lavel of d af approximaiely 95 %o

=~ - — EndulCalibration Certificele - - - ——.

QF-TH1 204 H-D20004

5 BLL.




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN)

assoctates

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22167

45145171 5irinthom Rd.82ngb 'y AR

Tel0-2435-8800 Fax0-2433-1679

kok 107wTHMLAND AT 7008

= aal o H Ak M
Iphormucom hitp:/

Cerl No. : ACL21)§Y
Papes ;  lof8

Calibration Certificate

Equipment :
Manofacturer :
Model ©

Serial No.:

1D No.x

Condition As Found ;

Customer 3

Location :

Amblent Temperature @
Pressure ¢

Relatlye Humidity ¢

Received Date 3
Calibratlon Date
Date of Issue ¢

Calibrated by :

Appraved by

SOUND LEVEL METER

RION !

NL~42 Microphane UC-52 / Preamplifier NH-24
00658242/ 157782 1 43097

BKE_Fs0099 o

Goon

ALS LABORATORY GROUP (THAILAND) €0, LTD.
104 PHATTHANAKAN 40, FUATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUAKG,
BANGKOK, 10250 THAILAND. i

(230 %3} C
(1013 23) kPa
(50.0220) * APPROVEDBY ™
06 JULY 2022 HEXT CAL. DATE ..
11-18 JULY 2022
19 JULY 2022

‘Mathakorn Pisuipaisan

74}2@

{ Thanakul Petchumi

This certificate i+ issued in accordance with the requircments of ISQAEC 17025 standard, may not be reprodused
other than in full, exeepl with the prior written approval of the head of Calibralion Labaoratory.

GF-TSI2H-03-42066

Calibration Procedure & CP-ACOI

Calibration Method ;

-

Job Ne.
Pages

This equipment was calibrated by based o TEC-$1672-3 umz) Standard i‘ocmmd level meler {SLM).
The SLM had tests 10 Acoustice] and Elecirical signal tesis ofﬁequmy welghling with Annchalc chamber And Relerence

Sundard Insrumenis,

¢ VCESAC0069
: Zol8

For tests results of each iiems wer mads by chacrvation efemh Instruments duplly and ‘also with SLM: display,

Condidon of this result of callbration :
1. Reference Standard Instruments =

Y

Instrumment Madsl SerhalNa, ‘Coln,  Dusbae
Waveform Generator 332104 MY48011076 F.F'nPOT-ZZ M'FEPQJ
Wavelorm Generator 335118 MY§2302742 EF'03‘08'21 D4-Feb-23
Prigital Multimeter 3M6IA MY53220104 EEL.BP, 040268  09-Febr23
Digital Multimeler N6 A MY51220076 EEL.BP. 93.’0155 09Feb-23
Digital Maltmeter 344614 MY60024273 EEL.DP. 050265 (09-Feb-23
Programmable Atlcnuator MAT-10%0 62100114 EF-D(}bﬁn OFFeb-23
Condenser Misrophone 4180 2977900 M-’!013'72 24:Feb23
Measuring Amplifier NAIKAL 34560495 A?"SNS‘?J 22-Feb-23

2. This result of calibration was fuund accurale as shown on date and place ul'calibmliu:\ ﬁ;r this calibrated item only.
3. This certifienle is tracesble to the inlermationa) sysiem of wail maintained at ¢
3.1 Narional Institute of Metrology (Thaifand),
3.2 Thailand Instituie of Scientific and Tcdmulusical Rcsun:h (TISTR)

QF-TS1 2-04-04-020664

et

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assoclates

SITHIPORN; SITHIPORN ASS0OCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. ; ACL2214T
JobNo. @ VCeSACOI69

Cages  : 4ofB
Besulf of calibration s
1. Ahsolate sensitvity .
Reference Measured Acceplance
Acoustic Signa) Vu;ue Deviation Limit
{dis} {dB) (d8) [{::3]
03.5{03.95) 919 © 00 4.3
2. Self-generated nolse
2.1 Normal text
Measured Value
(dB)
127

Frequency Measured value
Weighting (¢B)
A ~weight 16
C - weight 2.7
Flal 214

CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. Na. : ACL22167
Job No. : VC65AC0069
Pages  ; 3ofB
Summary of Measurement Resuld:
:
R u duty premitted
Paramcter . Pris Fall @R uncertalndy of
. measurement (dB)
. Absalute seasitivity v - 0.2 NiA
2, Sell-gencrmied noise v - 0.3 WA
3. Acoustical signal 1ests of fi ghii
125 1z 4 - 03 0.6
1000 Hz 4 - 03 0.6
5000 Hz v . 03 N 0.7
4, Electrieal sipnal tesis of frequency weightings i
For 10 .10 4 Kliz v g 1 0.6
For> & kHz 10 10Klz v 3 i 0.7
For > 10 kHz Lo 20 kHz - . ! 1.0
5. Frequency and time weightings a4 1 k2 v - 0.2 ! 02
6. Long - term stability v - .1 / 2.1
7. Leve] linsarity on the reference Jevel mnge ' - 02 2.3
B. Level linearity including the level range control v . 02 0.3 -
9. Tone bure response v - 02 0.3
10, Peak € sound level v . 02 .35
11, Qverload ind v 1. 02 0.25
12. High level stability i - 0.1 0.1

QF-TS 12020054

3. Acoustlcal signel teats of frequency welghtings
Meter frec-ficld sooustic responsc al a leivel 6784 dB

2.2 The microphone ol the sourd Teve) meter wis zeplaced by electrical sigm}llnpnl device,

7 2L

Frequency Devialion from various frequency weighting response curve (dB)
(1z) ! . Acceplance
Flat Coutight | Acweight Limits
125 0.2 02 02 1.5
1000 0.1 01 0.1 11.0
8000 =14 -3 <13 5.0

OF-TSI2-M- (1020664

7 .




SITHIPOQRN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

&, Electrical signal tests of frequency wolghtings
Weighting network response with relative 1o 1 Kliz.

Cert. No. : ACL22167
Jeh No. : VOESACODGY
Pager : 5008

Frequency Deviation from various frequency weighting response curve (d3)
(Hz) . Acceptance
Flat C-weight Aswright Limix

63 00 01 -0 +1.0

125 <] 0.0 [ L5

250 wo 0.0 0.1 e +1.5

500 0.0 0.0 -0.1 ~, 418

1000 0.0 0,0 00 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 .00
8000 0.0 0.1 0.1 5.0 4 B

5. Frequency and tlme welghtings at 1 kR,
5.1 Frequency weightings a1 1 kE:

o N

z

Measured Deviated Accoptance f‘
Frequency Velue Valuz Limits |
Weighting (dB) (an) (an)
A - weight 94.0 0.0 -
C = weight .0 00 £0.2
Flat 9440 R0 £0.2
5.2 Time weighting at 1 kHz :
Measured Devinled Acceplance
Froquency Value Value - Limits
Weighting (an) an) {dn)
Tast 940 00 -
Slaw $4.0 09 01
Leq 940 040 =01
&, Long - teros stabllity
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initia) o final Value Limits
Weighting (dn) (dB) [€:3] (dn}
A+ weight 4.0 .0 0.0 0.3

QF-TSI2-HAK-DZ0664

5 B

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Contibvation of Calibration Certificate

Cert. No. ; ACLI2IET
Jok No, ; VCESACH06H
Pages ; £ofB

7. Level linearlty an the reference Level range

Anticipated | Measured ,P.‘:'f{!{ Acceptance
Value Value i Value * Limils
(dB) () |} (dB) (4n)
1310 1370 I 00 %11
1360 $360 |1 o0 1.1
1350 1350 007 ). Ll
1340 1340 00 Hhl
1330 1330 00 IR
1320 1320 0.0 +1.1
1310 131.0 00 1.1 - '
120.0 129.0 0.0 1.1 B
1240 124.0 0.0 1.1
115.0 119.0 0.0 1.1 !
1140 1140 Y] £1,1
109.0 109.0 [ 1.1
1040 1040 3 1.0 ;
99.0 29.0 [ £l
94.0 4.0 00 1.1
89.0 £9.0 [ 10|
84,0 84,0 0.0 210,
9.0 79.0 00 x L1
74,0 14.0 0. - £L1
69.0 69.0 ;00 #1,1
64.0 64.0 i 0o £1.1
59.0 39.0 P00 £ 1,1
540 550 C 00 . &Ll
290 9.0 00 1l
440 440 0.0 £L1
390 20 00 21l
340 40 00 +1.1
30.0 0.0 0.0 1.l
290 29.0 0.0 L
280 27.9 Q. Ll
279 271 ol i1,
260 26.0 [ #1.1
250 25,1 ol 21,1

QF-TSI12-D1-M 020664

> Bl

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pssaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

8 Level linesrlty Including the Jevel range controb

Anticipated | Measured Deviated Acceplance

Range Valug Valwe [ Value' Limits
{dB) {dB) {an) (dB)
Aulo 94.0 0 00 3.1

9. Tone burst responge

Cerl, No. ¢ ACL21167
Job No. : VC65AC0069
Pages @ Tofd

Time Tons burst Anticipaied | Measpred Devined | Acceplance
dusation, Tb Cyele Value Vlue Vlillb Limlts
Weighting {ms} [€:3] () (d8) {48}
028 1 1080 1009 .1 1.5;5-50
Fast 2 § 1179 1170 0.0 10;-2.5
2 500 140 L0 0.0 1.0
2 8 108.0 108.0 0.0 15350
Slow
200 &00 127,6 1276 0.0 ;41,0
025 1 99.0 8.9 -0.] 15750
SEL 2 8 108.0 108.0 0.0 10425
200 800 128.0 128.0 0.0 S 1.0
10, Peak C sound level
Number of eyele Anticipated | Measured Devinled | Acceplance
in Valuz  [Valoe, Lepenk]|  Vielue Limits
tosl signal {dB) {dB) {dB) (éB)
Contizitous 133.0 133.0 00 -
Cmne 1364 135.6 038 30
Mumber of cycle Anticipaicd | Measured Deviaied | Acoceplance
in Valye Value Value Limits
fesl signal {dB) {div) (dI3) {dB)
Continuous 133.0 1330 00 -
Pasitive hall cycle 1354 135.1 -0.3 2.0
Wegative half cyele 1354 135.1 1.3 2.0

QF-TS] 24404020664

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

Continuation of Calibration Certificute

Cert No. + ACL22167
Joh No. 1 VCESACO069
Pagen @ Bof8

11 Gvertoad Indleation

Measured vatue { di3 ) Deviated Acceplunte
TFosilive Negative Value Limits
one-halfcycle | one-half cycle (dB) {dB)
887 89.5 i 0.2 1.5
12 High hevel stabliicy
SLM Display | SLM Display Deviated Acécplance
B
Frequency atinitial acfinal Value Limits
Weighting (dB) (dB) (dn) (dB)
A - weight 1320 137.0 0.0 0,3

‘The reporied unceriinty Is basedd on a standand uncertainty multiplicd by coverage fctor £ =2

arany value loflawing calculation,providing a lavel of confidence of approximately 95 %

————  Endof Culibratiun Certillcate

QF-T512-04-4-030664




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY
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Cert. No.: ACLI1162
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Calibration Certificate

P
Equipment : SOUND LEVEL I}{ETER
Manufacturer ; RION
Model : NL-42/ Microphone UC-52 / Preamplificr NH-24

i
Serlal No.: 00858520/ 158771 58772
1D No.: BKK_F50110 :
Condltlon As Found ¢ Goow N

N

Customer : ALS LABORATORY GROUP {THAILAND) CO,, [.TD.

104 PHATTHANAKAN 40, PEATTHANAKAN RDAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG

BANGKOK. 10250 TIAILAND. i
i

Locatlon ; - ) 'fﬁ'ﬁk”‘l
Amblent Temperature (2303} Ll REVIEWEY .
Pressure: (1013 23) kPa
Relative Humidity ¢ (500 £20) " ““F"O"Eﬂ BY v
rorenone S0 "H -
Recelved Date : 0% DECEMDER 2021
Calibration Date : 14-15 DECEMDER 2021
Date of Issuc t 16 DECEMBER 2021
Culibrated by : i Nathakom Pisulpaisan

Approved by : ; WM

( Thanakul Peichurni

This centi is issued in with the

q ol ISOAEC 17025 standard, may not be reproduced
other thay in fll, except with 1he prior writien approval of the head of Calibration Laboratory,

QF TSI 2404020661

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

Continuation of Calibration Certificate

Cert. No. ¢ ACL2L169

Job No. @ VCESACDO3}

Papes t 2018
Calibratlon Procedure : CP-AC-0)

Calibratlon Method :

This cquipment was calibraled by based on IEC-61672-3 [20|I3) Standard for sound fevel meter (SLM).

The SLM hed tesis 1o Acoustical and Electrical signal tests offroqlumy weighting with Anechoic chamber nnd Referenee
Standard Insiruments,

For tests results of each tems were made by ohservation ofc:u:h Tnstruments duphylnd alip with SLM ‘s display.

Condition of this result of callbration : N

1. Refercnce Standard Instruments : "x_\ .
Instrument Mogel SelalNo, Crrt No, Tup Dute
Waveform Generolor 332104 MY48017076 EFO0I221  10-Fer22
Waveform Generztor 335118 MY52302742 EF-001I2]  10-Feb22
Digital Mutlimeler IE1A MYS3220104  EELDP.OSO264  10-Feb-22
Digital Muttimetc: 3451A MY532200%  CEL.BP.OM264  D&-Febr22
Digital Muttimeter BB4EA 1997025 EELDP.OGNIS4  D5-Felr22
Programmable Atenualor MAT-1070 £2100114 150007748 0B:Mar22
Condenser Microphine 4150 2577900 AAJOOR2] OSFeb22
Measuring Amplifier NA-3KAI 34560495 AAS0032L I6Feb22

2. This resolt of celibration was found accurate os shown on date and place of calibration for this ealibrated ilezs only.
3, This cortifieale §s tracesble 1o the intemational system of wnit niintsined at:

3.1 Nalional Institule of Metralogy (Thailand),

3.2 Thailand Inglitute of Scienlific and T:chnn'lnp:ﬂ'l Rescarch (TISTR),

i
¢

QF-TSLA0--020664

S

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL21169
Job No. 1 VCE5AC0033
Papea ; 3of8

8 v of M Resull:
| Uscertalnty | Maximum-permitted
FParameler : Fas | Fall uncerisinty af
i (48) messureoient {UB)
1, Absolule scrshivil v |- 02 NIA
2, Self-poncrated noisc I - 02 NA
3. A ical siynal 1es18 of weighiil " -
125 Hz v - 0 " [
1000117 v - 63 0.6
R000 Hz v . 03 A [%]
4. Electrical signal tests of frequercy weighlings 5
For 10 Hz 10 4 kHz v . 03 Y 0.6
For> 4 klizro 10kHz ¥ - 03 H 0.7
For > 10 kHz to 20 kHz - - - b 1.0
5. Frequency and timie weightings a1 | kHiz v - 02 : 02
6. Long - ferm stability 4 B 0.1 ; 0.1
7. Level lineasity on the refenence level range v B 0.2 03
&, Level linearity including the level range conim! 4 - [T 03
9. Tone burst response v - 02 03
10. Peak €* sourd level v - |- 0a 0.)5
11. Dverload indication v - .2 0.25
12, High level stahility | ¥ . [X] 0.1

QF-TH1 3-04-1-07066-4

T

Cert. No, ; ACL2I16%
Job No.  : YCE3ACH01)
Papes 1 4of8

Result of callbratlon ;.
1. Absolute sensktivity :
Reference Measured Avcepunce
Acoustic Signal Value Devintion Lleit
(4B} (4B} (4B} {dB)
91.9 (93.56) 939 0.0 303
2, Su:ll'-gen-nrnled nolse
2.3 Normal test .
Measured Value B
(dB) 5
16.6 i
1
2.2 The microphone of the sound fevel meler was replaced by electrieal sipnal inpul:d.wie:.
Frequency Measured volue j
Weighting tdi ) ;
A = weight 10.8 /
.
C - weight 16.9
Flal 126 ’

3. Acoustical slgnal tests of frequency weightings
Neter free-feld necustic respanse ol & Tevel ol"s'l dB

Erequency Devialion [rom varicus froquency weighting respanie curve (dB)
iz Flal Coweight | A-weight . Aoeepiance
- Limits
125 04 0.4 0.5 x5
1000 [L] 0.0 0.0 1.0
8000 -1.3 -1.2 1.2 +5.0

QF-TS12-04-04-02066

70 Bt




SITHIPOR Nj SITHIPORN ASSQCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL21169
Job No. 1 VCESACOI33
Pages  : 5ol
4. Elcetrical slgnal tests of feequensy welghilngs
Weighting network response with relative 1o 1 XHz.

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
essaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CeM. No. @ ACL21169

Frequency Devislion from various fr lghitfrlg response curve (dB)
(Hz) Ackeplance
Flst C-weight A-weight Lits
(2] .1 0.0 00 2.0
123 00 0.0 0o 1.5 -
250 0.0 0.0 0.0 = +1.5
00 0.0 0,0 0,0 RN
1000 0.0 0.0 - 0.0 i}
2000 0.0 0.1 0.0 +20
4000 0.0 0.0 0.0 £3.0%
8000 0.0 0.1 0l #50 4
;
5. Freguency and Unse welghtings at 1 kHz il
5.1 Frequercy weightings ai | kHz /‘
Mcasurcd Devinled Acceptance | [/
Frequency Vilue Velue Limis |/
Weighting (4B) (dB}) 146) < .
A« weight 5.0 00 i
C-weight %0 0.0 £0.2
Flat 4.0 00T s
v
52 Time weighting a1 | iz i
Mezasored Devigled | Aceeptance
Frquency Valug Nalue Limits
Weightfng tB) (d8) LdB)
Fosl 940 00 -
Slow 94.0 0.0 0.1
Leg 04.0 0.0 0.1
6. Long = term stability
SLM Display | SLM Display | Devialed Acceptance
Frequency atinitial at final Value Limits
Weighting €13 tdn) Lam) (dn)
A - weight 24.0 4.0 0.0 203

QFTS1 2-04-04+0 20661

Job No. : VCGSACO3)
Paget  : 6ol
T, Level tinearity on the reference level range

Anticipated | Measured | Deviaied | Accepuance
Volue Value value |~ Limits
(dB} (dB} (dB) (dB)
1370 137.0 08 +1.1
136.0 1360 [ k1.1
1350 1350 [ s ML IR
134.0 1340 0.0 k1)
1330 133.0 0.0 & 100
132.0 1320 [ £ |
1.0 131.0 090 £1.1 '\\
1290 129.0 0.0 +1.1 M
124.0 124.0 ¢.0 1. 3
119.0 119.0 o0 <1 |
114.0 4.6 00 21t !
109.0 109.0 00 1.0 /
1040 1040 [ =10 !
9.0 59.0 00 11 ¢
%40 54.0 00 214 /-’
890 9.0 00 =10
84.0 84.0 0.0 2117
78 790 4.0 x1d
740 74.0 0. *14
620 69.0 I o4 1.1
64.0 64.0 T %1
5.0 5.0 00 +1 .
54.0 54.0 | o8 BEE
420 49.0 R x 1.1
40 40 0.0 1,1
39.0 19.0 0.0 1.1
340 339 . 411
300 209 0. 411
30 9.0 0,0 21,1
28.0 279 0.1 21
21.0 269 . £1.1
260 259 0. 21
250 249 0.1 %1

GF-TS 120402060

T

.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY
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SITH ! PORN, SITHIFORN ASSOCIATES CO,LTD.
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I
ssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. = ACL21169
Job No. ; VICG5ACOD33

Job No. 1 VCESACH03)
Pages 3 TofB
8. Level nearlty Including the Tevel range cantral
Anticipated | Meawred | Devivled Acceptance
Range Valve Value Velue Limits
(dB) (dB) | (dB} (d8)
Auts 940 Mo 00 1.1
: -
9, Tane hurst respanze )
Time Tong burst Anlicipaied | Measured Devisted | Acceptance
duration, Tt Cycle Value Value Value Limils
Weightiog | (mue) (dn} 1401 a8y (4n)
225 1 1080 107.8 €01 1.5:-30
Fast b3 8 170 117.0 04 410125
200 &GO 1340 1341 0.1 i 4190
2 3 108.0 108.0 0.0 1.5:-50
Slow T
200 800 127.6 127.6 0.0 | 1.0
0.25 | 9.0 98.9 0.1 1.5 ;=50
SEL 2 8 103.0 108.0 0.0 1.0:-25
200 800 128.0 128.0 0,0 S &0
1. Peak C sound Jevel
Number of eyele Anficipated | Meusured | Deviated | Acteplance
in Volue i valoe, Lepeak]  Value Limks
105t signal (aB) | (dB) {dB) {d}
Conlinuons 1316 133.0 0.0 -
One 1364 | 136.3 -0.] 3.0
[
Number of eycle Anticipuied | Mersured Devinted | Aeecpuance
in Value Value Valug Limits
lest signal (dB) (dB) tdft } LdD )
Conlinuaus 1330 1330 o0 -
Positive holl cycle 1354 1352 4.2 +2.0
Negative hall cycle 1354 1352 0.2 +2.0

QF-TS1 K420

L.

11, Overloud indlcatlon

Devialed

Yages : Bof®

Measured value (dB ) Ateeplaned
Pasilive Negative Value Limis
oncalleyele | onc-halleycle | ({dB) {dB)
8.8 805 00 £1.5
12. lligh level stabllity
5LM Display | SLM Display |  Deviaed Acceptance
Eroquensy wlinilial at final Value Lirmits
Welghting (68} tdn) 148) tdi}
A-welght 137.0 137.0 0.0 203

!
The reported uncentainty is hased on a standard uncertalnty multiplied by coverape factork » 2

or any value Tollowing caleulation.providing e Javel of confidence oquP"Px‘imlcly 95%

QF-T812-M-04-030664

End of Calibratlon Certificaie
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CALIBRATION LABORATORY —
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SITHI POR N,u SITHIPORN ASSOCIATES CO,LTI.
associates = AT IBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No- : ACL21127
Papes : 1of§

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer ; RION
Madel : NL~42/ Microphene UC-52 ¢ Preasmphifier NB-24

Serlal COSSES17 7 1577811 58099

1 Na.: BKK_Fs0107

Coadition As Found : GOoD

Customer @ ALS LABORATORY GROUFATHAILAND) CQ., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KINWAENG PHATTHANAKAN, KHIET SUAN LUANG,
BANGKOK, 10250 THAILANT. '

Locatlon : : REVIEW BY 'f’:?;’/ﬁ’”.? .
Amblent Temperuture : {23023} ¢
Pressure = (1013 £3) kla APPROVED BY _ﬂ At
Relative Homidity = (500 £20) Yo
NEXT CAL DATE l‘i” le /22
Reeeived Date = 06 OCTOBER 2021
Calibeation Date 15-18 OCTOBER 2021
Date of Issue : 19 OCTORER 2021
Calibrated by : Nathakarn Pisutpaisan

Appraved hy : / M’_\ .
)

( Thanaku! Peichursi

This venificate is jssucd in aceordance with the requirements of ISOEC 17023 standard, may oot be reproduced
wther than in full, exeept with the prior written approval of the head of Calibration Laharntary,

QF-T812-04-04-020604

Cert, No. ; ACL21127
Job Mo, VCSSACDN2
Pages 1 2ofB
Calibratlon Procedure : CP-aC-01

Colibration Mcthod ¢

This cquipment was ¢alibrated by based on 1EC-61672-3 (2013) Standard for sound level meter (SLM).

The SLM had 1ests to Acoustica) and Elecirical signal lests of frequency weighting with Anccheic chiamber and Relerence
Standard Tnstruments.

For wsis results of gach items were made by ohservalion of cach Tnstruments display wd also with SLM's display.

Condlton of (hls result of callbration
1. Reference Standard Insguments ;

Lustrument Muoilel Seriallo. Cert, No, Due Date
Wavelorm Generator 3210A MYJE0I7076 EF-0012:21 10-Feb-22
‘Waveform Generator 3518 MY52302742 EF-0011-24 t0-Feb-22
Drigital Multimeler 3361A MYSI220104 EFLBI’.'Iﬂﬁlﬂzﬁ-‘- 10-Feb-22
Digital Multimewr EIA MYSI220076 L.AP. CA0264  03-Feb-22
Digital Multimeter BR6A 1997025 FEL.BP. 080264 05-Feb-22
Programmable Anenuaior MAT-1070 62100114 1500-07774E 0D8-Mer-22
Condenser Microphone 4150 2971900 AA-1008-21 05-Feb-22
Measuring Amplificr NA-1ZKAL 345604938 AA-2003-21 16-Feb-22

2. This resull of calibration was Jound accuraic as shown on daic and place of calibration for this calibrated item only.
3. This versificate 3s traceahlc (o the inteminianal system of unil maintained at :

3.1 National Institute of Meirology (Thailand).

3.2 Thailand Institule of Sclentific aml Technological Research (TISTR)

QF-TSH1 20 020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
asrodiates CALIBRATTON LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
arsocintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Nn, : ACL21127
Job No. 1 VCGSACOH02
Pagts 1 3dalF

Summary of Measucement Result
Uneertainty Maxlmum-permitted
Parameter Pars Fall (@B} uncerislniy of
measurcment {dB}
1. Absolute sensitivity 'd - 02 N:A
clf-penerated noise v 02 NiA
3. Acoustical signal fests of froquency weightings
125 Hz v - 03 [
1000 )1z v . 03 0.6
R000 112 I - 0.3 0.7
4, Elecirical signal tests of frequency wei
For 10 11z 10 4 X117 v . 03 0.6
Fur > 4 kHz to 10 )z, v B 0.3 i 0.7
For > 11 11z 1u 20 kliz - - - : 1.0
5. Frequency und time weighlings at | kllz v + 0.2 02
6. Long - term stablity v 0.l 0.1
7. Level lincarity on the reference level range v . .2 03
8. {eved lincarity including the level mnge eontrol v - 0.2 &3
9. Toie burst respanse v . 0.2 03
10. Peak C saund Jevel v - 0.2 0.35
11 Overlaad didication v - 02 025
12. ligh Jevel siability v - [X] 0.1

QF TS 04040210

72 et

Cert. No. ; ACL21127
Jok Ne, 3 VCSSACON02
Pages  ; 4of8

Reselt of calibratlon ;.
1. Absolute sensitivity
Reforence Measured Asveplance
Acoustle Signal Value Devialion Limit
{dB) {dB) (dIs) (di)
93.9(93.56) 91.9 0.0 H).3

1. Sell-generated nolse
2.1 Normal test

MMeasured Value
1dB )
17.2

2.2 The microphone of the sound fevel meter was replaced by clecirical signal inpul device.

Frequency Measared value
Weighting 1dl)
A - welght 12.6
C - weight I18.9
Flai 4.1

3. Acoustlcal slpnal tests ol frequency welghtings
Mcter ree-Ticld acoustic response o @ level of 84 4B

Frequency Dicviatien (rom varous frequency weighting respanse curve (I3
(Hi) Ft Coueight | Acigh Accf-pe?ncc
Limils
125 0.5 0.5 0.5 + 1.5
1000 0.0 L] 0.u 110
U0 +1.3 1.3 =13 5.0

QE-TS12-M-0-02 000

7 Bk




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

4. Elccirical sighal tests of frequency welghtlngs
Weighting network response with retatlve 1o 1 kFz.

Frequency Deviatlon from various freguenty weighting response curve (dB)
Nz} N N Accemance
Flat Loweight A-weighl Limis
63 0.1 2.1 -0 ) 2.0
124 0.0 00 0.0 .5
250 Q. 00 0.0 1.5
500 0.0 0.0 0.0 ]
1060 o0 0.0 0.0 +140
2000 04 0.0 0.0 +2.0
4000 [A] 0.0 0.0 +3.0
000 0.0 ol 0.] 5.0

5. Frequency and time welghilngs av | kHz
5.1 Freguency weighrings a1 ) kHz

Measured Deviated Accepance

Frequensy Value Value Limis

Welhting B ) (d8) (dB)

A= weight 940 0.0 -

C - weight 34.0 2.0 +0.2
Flat $40 20 £02

5.2 Time weighting o1 1 kilz '

Mensured Devialed Acceplance

Erequency Value Value Limits
Weighting (dB) (dB) {di)
Fasi 930 0.0 -
Slow 94.0 0.0 +0.]

Leg 94,0 0.0 £0.4

6, Lang - term stubllity

SLM Display [ SLM Display | Devieted Acceptance

Frequency al initisl al final Velue Limils
Weighting (69) 4n) tdB} (48)
A-weight 240 4.0 0.0 + (0.3

QF-TSI12-0-04-N20663

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerd. No. 3 ACL2IT2?
Joh Ne. 1 VCO3AC002
Pages 1 Gof8

7. Level linearily an the reference level range

Anticipated | Measurgd | | Devinted Aceeplance
Value Value Value Limits
(dB) (an} - (dB) (dB)
1320 1370 |, o4 1.
1360 136.0 Y 11,1
135.0 135.0 00 [ =11
134.0 134.0 0.0 41
1330 1320 0.0 21,0
1320 132.0 [ 1,1
1310 1310 0.0 1.1
1280 129.0 00 &1
124.0 1340 0.0 #1L1
119.0 1190 0.0 1.1 :
114.0 1140 0.0 #1.1 ;
109.0 i09.0 0.0 £1.1 !
104.0 104.0 0.0 £1.1 '
99.0 99.0 0.0 1.1
4.0 94.0 0.0 x1.1
89.0 89.1 0.1 £1.1
4.0 841 0.1 51,1
8.0 79.1 0.1 £1.1
740 4.1 0.1 &1, ,
6.0 69.1 0.1 £
4.0 640 L0 1.1
5.0 50.1 0.} £L1
S0 540 0.0 1.
45.0 49.0 0.0 2L
1.0 44.0 0.0 1.1
3.0 9.0 [ 11
Mo 344 0.1 &1
00 30 0.1 41,1
5.0 29.1 [ &1
28,0 281 [ &1
2.0 7.2 0.2 1.1
260 26.2 0.2 1.1
250 25.2 0.2 41,

QF-TS1 2-04-04-U2 0604

7 Bt o7 ...
SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN,; SITHIPORN ASSQOCIATES CO,LTD.
aesocintes CALIBRATION LABORATORY psroctates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert, No, : ACLEINY Cert, No, 3 ACL21127
Job Ko, : YCESACH002
Pages 1 TofB
& Level lincarity Including the level range control
11. Ovrrload Indicatlon
Antivipaied Measured Devined Acceptance
Range Value Yalue Value Lindis Muasured valug (dB ) Devinled Acceplance
{d) (dB) . {dB) {dB) Pasilive Negalive Value Limiis
Aulo @40 94.0 0.0 1.1 vne-hallcycle | onc-half eycle (dB) {di )
895 £9.8 0.3 1.3
9 Tone burst response
Time Tunc. burst Anticipated Measuned Treviated A\Ef.'t:m.lm 12, High level atblity
dumtion, Th Cyele Value Value Value Limits
Weighting Cms } (8} 1Y) L) (da) SLM Display | SLM Display ] Deviated Aécepinncc
825 ! 1050 1079 4 18:50 Frequency ot nitial al finat Valoe Limits
I'ast ] L 11%.0 117.0 n.o 10;-25 Welghting ) Laity (an) can
200 BUQ 1350 134.0 0.0 1 £10
St 3 5 108.0 108G 0.0 1.5;-5.0 A - weight 137.0 1370 Q.0 10.3.
200 £0Q 1276 122.6 Q.0 ' 1.9
0.25 | 95.0 0%.9 0.1 15:-50 :
SEL 2 3 108.0 |NE.0 L2y 1.0:-2.5
200 K00 1280 1261 o1 | #10 The reporied uncertainty is based on 2 tandard unceriainty multiphed by coverige foctor k = 2
or any value ¢ enleulation.providing e lavel of conflidence of approximalcly 95 %
1, Peak C sound level
Number of cyele Anticipsied | Mensured Devisted | Accepiance End of Calibracion Cerlficate
in Value Value, Lepeak Valug Lisnits
st sigoal (dB) (dB) (dB) {dB)
Continuaus 1334 133.0 0.0 -
O 1364 1356 0.8 3.0
Numiber of cyele Anticipated Measured Devinted Acceplance
in Value Value Viatoe Liniis
131 signal (dB) {di3) i) (dB)
Continuous 1330 133.0 00 -
Fositive haif cyele 1354 1352 -0.2 +2.0
Negative hall eyche 1354 1152 0.2 2

QF-TS1 204020604

7 A
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CALIBRATION LABORATORY

45145171 Sldnthor Rd, Bmgbumm, Bangplud Bangkek 10700 THAILAND HIC-TIEHTES 17028
Telt-2435-8800 Faxd-2433-167% e-mailxat httpd? £om (il

Cerl. No. : ACLIIITO
Pages @ 10ofB

Calibration Certificate

T e
Equlpment : SDUND LEVEL B"(EI'ER -
Manufacturer : RION l .
Model : NL-4% Micmphmlic UC-527 Preamplifier NH-24
Serial No.: 00858521 / 158765 / 5B76T
1D No.: BKK_FS0111 T

.

Condition As Fornd ! GOOD
Cusiomer ; ALS LABORATORY GROUP {THAILAND} CQ., LTI,

104 PHATTHANAKAN 40, PHATTHANAKAN RO:\D.
KHWAENG PHATTHANAKAN, KHET SUAN LUANG.
BANGKOK, 10250 THAILAND.

Location ¢ N ,
/ %‘
Amblent Tempersture: (230 £3 ) o REVIEw 8Y R
Pressure® {1013 £3) kia
Relative Humldity : 1500 220) %% A.:’)'*ROVED BY . -
o ¢
Recclved Date s 09 DECEMDER 202 .~ | NEXTCAL DATE . Lu / 2 %,
Calibratlon Date ¢ 14-15 DECF.MBF}R 2021
Date of Issue : 14 DECEMBER :2021
Calibrated by : Nathakor Pisuipaisan

Approved by : / w""

Thanakul Petchurai

This ¢entificate is issued in nccordance with the requirciments <f 1ISOEC 17025 standard, may nat be reproduced
other than in full, exeept with the prios wrilten approvel of the lead of Colibration Labaratory,

QF-TS12-04-04-020083

SITHIPOQR N) SITHIPORN ASSQCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLINTD
Job No, 3 VCESACHA3

Pages s 2of8
Callbratlon Procedure : CP-ACH1

Callbration Method : Cee

This equipment was calizrated by based on IEC-61672-3 (2013) Shndardforwund Tevel meter 1SLM).

The SLM kad tests to Acoustical and Elecirical signial 1ests n.ffnqumey weighting with Aneshoie chamber and Relezvnce
Standard Instriments, | -

For Igsis results of each flems were made by obscrvation of dach Instruments display and also with SLM's display.

Condltion of this result of eallbration : "-._‘

1. Reference Standand Instrzments 3 N .
‘Waveform Generator 332104 MY48017076 EF-00)2:2) 10-Feb-22
‘Waveform Generator 135118 MY52302742 EF-OOII 121 FO-Feb-22
Digital Multimeter 33461A MY53220104 EEL.B]’.‘FSM@ 10-Feb-22
Digital Multimeier 2346lA MY53220076 EEL.BP, PJN!@ 08—F&b_-22
Digital Multimerer BE46A 1997025 EEL.BP.'_(’W!“ Q5-Feb-22
Programmable Avtenuator MAT-1070 63100114 |5w-97ms 08-Mar-21
Condenser Mizrophone 4180 2977900 AA'}DGHQI 03-Feb-22
Measuring Amplifier NAX2KAl J560495 AA-!DOJ-2I. 16-Feb-22

2, This result of calibration was found accurnte as shown on date and place of calibration fnrl.hn calibraled item (mly
3. This centifieale is treccable Lo the intemalivnal sysiem of unil maintained ol : <

3.1 Nattonn] Institute of Mewology (Thaitand). I
2.2 Thailand Insiiiute o Sclentific oed Te Research (TISTR)

QF-TS12-0:4-04-N20664

= 2L

SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACLI1ITD
Job No. ! YC6SACH033

Pagra : 3ofB
Summary ef Measurement Hesult &
i .
Uneertalnty | Masimum-permlited
FParnmeter Fass | Fall unsertalnty of
4 “m ‘measurement (A8}
1. Absalinte sensitivity 4 - 02 NI
2 self: d nolse v L WA
3 A ical signal tests of frequency wrighting “..
125 Hz v . 03 06
1000 |z v - 03 0.6
#000 He v . ) 4]
4. Electrical signal tests of Frequency weightings 3
For 10 Hz 104 kiz v [T 03 ; [
For> 4 klizto 10 kklz v - 0.3 i 0.7
For> 10 kHz 10 20 kliz - - - | 10
5, Froquency and thme welghtings ol 1 %11z v - 9,1 K 02
6. Long - lerm suability b - 0.1 ; 0.1
7, Level lineardty on the reference level mange v - 02 0J
8. Level Hncarily including the Jevel range control v - 02 0.3
9. Tone burst respanse v - 0.2 03
19. Pesk C sound lovel v I ™ 035
11, Cveriond indication v 1= 0.2 0.25
12, High Tevel stability 4 - 0.1 0.1

GF-TS1 24H-H-020060

= AL

Cerl, Nu, ¢ ACL2ITT
Job No. ; VCBSACO0N3
Papes ;4 ofB

Resvlt of callbration ;.
1. Absolute sensltivity
Refercace Measured Acceptance
Acoustic Signal Vatue Deviation Limi¢
[(dB) (&8} (d8) {dB}
93,9 (93.96} 93.9 00 0.3
2, Sclfgenerated noise
2.} Normal test
Measured Yalue i
(dn) Y
14.8 !

2.2 The microphonc of the sound level meter was replaced by clecirical signal input deviee.

Frequensy Measured value :
Weighting (dB) /‘

A - weight 10.8 s

C - weight 173 ’
Finl 231
3. Acoustical sigoal tests of frequency welghtings o
Meler free+ficld mcouslic response ot a level oﬂu &8
Froquency Devintion from varfous ﬁt‘quﬂty weighling response curve (dn)
Lz Acceplance
Flai Crwi, Arweight

i weight R - Limits

125 0.5 .5 0.5 + 1.5

1000 0.0 0.0 04 + 1.0

8000 ] 1.5 & 5.0

QF-TS1 2-04-04-017064

L




SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuatien of Calibration Certificate

Cert. No. : ACLI1STD
Job No. : VCGSACHA

Pages  : 50l
4, Efectrlcal slgnal tests of frequency welghilags
Weighting network response with relative 1o 1 kliz.
Frequency Devintlan from various frequency weighting response curve (dB)
(Bz) . Acceplance
Flat Crweight Asweight Lkis.
63 . 0O Q0 0.1 #2.0
125 0.0 00 00 . | &S
250 0.0 0.0 0.0 T +1.5
500 0.0 0.0 0.0 S, %15
1000 0.0 0.0 0.0 HLO
2000 08 0.9 9.0 +2.0
4000 00 0.0 0.0 3,01
5000 0.0 0.1 0.1 250 \
K
3. Frequency and 1lme welghtings at 1 kliz !
5.1 Frequency welghtings m | kHz '}
Measurgd Deviated Acceptance .,'J
Frequency Value Value Limis |/ :
Weighting (i) (dB) tdn) ~
A - weight 940 00 =
C - welghl 940 L] o202
Flat 94.0 G =0.2
.2 Time welighting el § kMz .
Measured Deviaied | Acceplance
Frequency Velue |, Value - Limits
Weighting {dB) {dB) (d }
Fasi 0 0.0 -
Slow 94.0 0.0 ={.l
Leq 94.0 20 =01

6. Long - term stablllty

SLM Display | SLM Display | Deviated Acgepunes
Frequency at inftinl at final Value Limits.
Welghiing 1d) (UB) {dB} (d)
A - weight 94,0 94,0 0.0 20.3

QF-TS12-04-34-020604

o AL .

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21170
Job No. 1 VCESAC0033
Papes : 6of3

T. Level linearlty on the reference level Tange

Anticipated | Measured Acceptance

Value Vaolue ~ ~Limits

tdB) (de) By |

1370 1310 £L1

1360 1360 |1 #11

1350 135.0 L &l

1340 1340 ¥ L1

133.0 133.0 IR

1320 132.0 gLt

1310 131.0 1.1 5\ ,

125.0 1200 i1l Y :

1240 1240 + 10 ‘:‘ .

1190 1190 21,1 |

1140 134.0 +1.1 1

1090 1990 211 |
. 1040 1040 #1.1 i

9.0 9.0 21.1 i

54.0 940 £1.1 7/

89.0 550 11|

840 84.0 & 1,17

9.0 9.0 L T.1

T40 746 00. | %11

69.0 £3.0 | 00 +1.1

64.0 4.0 ;00 1.1

59.0 53.0 0.0 R

540 338 X R

45.0 480 T 00 4 L1

440 40 0.0 1.1

39.0 389 -0.1 &1

M0 39 0.1 1.1

300 299 0.1 &1

290 289 0.1 AN

280 218 0.1 1.

270 269 0.1 LI

260 259 0.1 1.1

250 24.8 02 1.

QRTSI204-(M-020664

- Ly

SITHIPORN; SITHIPORN ASSOCIATES CO,LTL.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cort. No, : ACL211T0
Job Mo, : VCESACOD33
Papes  : 7of8

B, Level linearity including the level range control

Anticipzied | Measured Deviated Acceplance

Range Value Volue | valee | . Limie
() | amy || qamy | cad
Auto 94.0 940 0.0 x|

3

I.
9. Tune Hur response

Time Tone burst Anticipmed | Measured Deviated | Acceptance
dusation, Th | Cycle Value Value Value Limslis
Weighting (m) (dn) (4B) el ™| ()
0325 ! 105.0 1079 01 [ 15550
Fast 2 [ 117.0 1170 0.0 4
200 500 1340 1340 0.0 b 210
1 [} 1080 1080 0.0 15350
Slow
200 500 127.6 1276 0.0 110
0.4 1 9.0 98.9 4.1 153450
SEL 2 8 1C8.0 1080 00 1.0;25
200 800 128.0 1280 00 |/ 40

10. Peak C sound level

Number of cycle Anticipated | Meosured .. | Deviated | Acceptance

in Value | |Value; Lopeakf  Value Limts
(eat signal (dB) - {dB) (<B) {dB)
Caonlinuons 1330 133.0 0.0 -
One 1364 | 1359 4.5 *1.0
oo o
Number of eycle Anticipaied Mreasured Deviated Acceplance
in Value Value Value Limits
fest signal (dB) (dB) (4B) (dB)
Conlinkous 130 1330 0.0 -
Pasitive hall cycle 1354 1353 0.2 <20
Negative half cycle 135.4 135.2 +0.2 2.0

QF-TSI2-03-H-020004

= LA

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2ZE170
Joh No.  : VCRSACOD33
Pages : Bof8

11, Qwerload Indlcation

Measured value (4B ) Devisied | Acceplance
Pasitive Negalive ;VaIue Limits
one-halfcyele | ene-halfeyele | (4B} {dB)
89.6 £9.7 LAl *|.5

12, Migh Tevel stability

\
SLM Display | SLM Display | Deviated Aécfpun«:
Frequency at initial at final Value Linits
Welghting [4B) (dg) (4B} 148)
A-weight 1310 137.0 0.0 04,

i
The reported uncertainty is based on o standard uncenzinty multiplicd by coverape Tactork =2

or any valug ing on.providing a lavel of confidence of tately 95 %
y

End of Calibration Cerlificate

QF-TS12-4-G4-0200664

= LA




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

431-45171 Siinthem Ré Banghumru,BangpludBungkdt ‘!0700THMLANIJ HECTH-TS 17038
Tel0-2435-8300 Fox.0-2433.1679 e-mallicat weom hitp h

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
assaciates. - CALIBRATION LABORATORY

Continnation of Calibration Certificate

Cort. No. : ACL21158
Pages @ 10f8

Calibration Certificate

P L
Equlpment 1 SOUND LB’EL}IJI:TEI - N
Manufacturer : RION
Alodel : NL-42! Microphene UC-52 / Preamplifier N13-24
Serial No.: DOBSESLR/ 15877;01'5!7"
1D No. BKK_Fs0109 T
.
"~

Condltion As Found ; GOoD s

hY

s

Custamer : ALS LABCRATORY GROUP (THAILAND) CO.. LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN RO:}D
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND, ‘

i

Loeatlon : . /
Ambient Temperature ¢ (23023) R4 RE\.’iEW,BY mﬂ#ﬂ‘ ’U
Pressure: {1013 £3) kPa
Relative Humlbdity : (500 £20) " "‘F"“WED By
- !‘EXTCA'L one M .’il /?2
Recelved Date : % DECEMBER 2021
Callbratlon Date : 14.15 DECEMBER o1
Date of Issue : 16 DECEMBER 2011

|
Callbrated by : |

Approved by : 7 w‘/

( Thannlv.ul Petchurai

Nathakorn Pisulpoisan

This ceni is issued in dance with the

ol ISOAIEC 17025 standard, may nal be reprstuced
ollier than in Tutll, exeepl with the prior writien approval of the head of Calibration Laboratery.

QF-TSI124H-(4-02060M

Cert, No. 1 ACL21166

Job Ne. : YCGSACOHI3

Pages 1 TofB
Callbration Procedure @ CP-AC-01

Calibration Method : i T

‘Fhis cquipment wus calibraied by besed on [EC-61672-3 (2013) Sundard forwmrl Tevel meter (SLM).

The SLM ha esis lo Acoustical and Electrical signal fests nlfﬁ'tqnm:yvm],hl.lng with Anechoic chamber and Reference
Siandard Instruments,

For tesis tesults of cach ilems were made by observation of cach Imn'umn!ls‘diiphy and also with SLM'g display.

Condition of this result of calibration : ..

1. Reference Standand Insuuments = " .
Instrument Mode} Serial No, Cotle,  DueDate
Waveform Generalor 33210A MY 48017076 EF-0012-21 fO-Feb-22
Waveform Generntor 3518 MY52302742 EF-0011-21 1-Feb-22
Digital Multimetcr A3461A MY53220304 EEL.BP, 050264  10-Feb-22
Digital Multimeter EXEIEN MY53220076 EEL.BF. 9310264 D8-Feb-22
Digital Multimerer BRIGA 1997025 EEL.BP. P&D!“ 05-Feb-22
Programmable Atienunior MAT-1070 62100114 ISDG-(’)TJT'IE 0B-Mar-22
Condenser Microphone 4180 2977900 M-‘lmﬂ-!l 05-Feb-22
Measuring Aplifier NAMIKAL 560495 AAI00I2L  16-Feb22

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

3, This centificnte is troseable 10 Lhe intemational system ofunit malatainedats - ¢
3.1 Natfonal fnstitute of Metrology {Thailand). !
3.2 Thailand Instirute of Seientific and Technological Rescarch (TISTR).

QF-TS12-AK-{H-D2068

o LA

SITHIPO R N) SITHIPORN ASSQCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continvation of Calibration Certilicate

Cert. No. 1 ACL21168
Job No, ¢ VCESACDHIIS

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
sssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Fapes : 3of8
Sumesary of Meusurement Besult:
!
' Uneertalnty | Mailmumepermitied
Parameter I Pass | Fall wagertalnty of
! B mitasurement (IR)
1. Absoluic scasilivity v - 0.2 NiA
2. Sclf-gercrated noise v B .02 WA
3. Acousticol signal t2s1s of frequency weightings. o,
128 14z I . 03 . 0.6
1000 Hz v 0.3 0.6
200011z v . 0.3 * 1.7
d. Clectrical sigug! 1es1s of frequency weiphtings 1
For 10 11z to 4 kHz I . 0.3 | 06
Foe> A kHz 1o 10 kiz v - 03 : 07
For> 10k1lz lo 20 kliz - - - ! 10
5. Frequency snd time weightings o1 1 kHz v - 0.2 ! [*]
6. Long - 1erm stabiliy v - 0.1 [X]
7. Level linearity on the reference leve) range I'd - 0,2 0.3
4. Level linearity including the fovel range control v - 02 . 0.3
9. Tone burst eesponse v - 0.2 03
10, Peak € sounds level I I 035
11, Overtoad indication v 02 02§
12, High level stability [ - 0.1 0,1

QF-TS12-4- 020661

b /.OZLI/., .

Cert, No. + ACL21168
Job No. @ YVC6SACH3)
Pages @ 4078

Result of calibratlon :.
1. Absolute sensitivity ; -
Reference Measured Acceptance
Acoushic Sigaal Value Deviation Limit
(dB) (dB) {dB) (dn)
$3.9 (93.96) 919 o0 - 0.3

2. Seil-generated nolse
2.1 Normal 1es1

Meawrad Value 5
481} B
163 |
i

2.2 The micmphone of the sound level meter was replaced by clecirical signal in;un:rkvic:.

Frequency Measured value

Weighting (dn}y

Ao weigh 121

- weight 19.6 .
Flal 25.0

3. Acoustlcal signal tests of frequency welghtings .
Meter free-ficld acoustlc responsz at a level of 4 dB

Frequenty dntion trom various freg ighth (dB)
[{i*3] . Arceplance
Flnt C-welght Asweight L
| Limits
125 04 0.4 05 + 1.5
1000 0.0 0.0 0.0 + 1,0
8000 -1.0 =l.1 +0.9 +35.0

QU-TS12-04-1H-070664

AL




SITHIPOR N} SITHIPORN ASSOCIATES CO.,LTD.
associates CALIBRATION LABORATORY

Continnation of Calibration Certificate

&, Elccirical slgnal tests of frequency welghtings
Weighting network response with relative to | kHz.

Frequency Deviation from vanous F ighting responsc curve (dB)
(Hz) . . Acceplanee
Tlat Cowrighl A-weight Lisms..
63 £l 0.1 0.0 20 -
125 0.1 00 o1 £1.5
250 0.0 00 0.1 e 1.8
500 0.0 00 EAl N 218
1000 0.0 00 00 5.0
2000 0.0 09 0.0 +10
4000 00 0.0 0.0 23.0%
2000 o0 0.1 a.l 450 4
5. Frequency and tlme welghtings at 1 kliz }
5.1 Frequency weightings a1 1kl

Mrasuned Devisled Acceplance /

Frequency Value Value Limits

Weighting (dB) (dB) () S

A - weight 94.0 0.0 -~

C - weight 04.0 0.0 L 202
Fiat 94.0 L 0.0 0.2

5.2 Time weighling at 1 kHz,

Measurcd Devinted Acteptanee

Frequency value | Veloe - |7 Limis
Weighting {dB) (dB) (43}
Fast 940 00 -
Slow 94.0 0.0 40,

Leg 94.0 0.0 £0.1

&, L.ong - term stahlihy

SLM Display | SLM Display |  Devisted Acceplance
Frequency o fnitial o final Value Limits
Weighling (dB ) {dB) (uB) (d )
A e weight 4.0 [ [ %0,
QF-T51 204010664 [
S .

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21168
JobNo. : VCESACDODI3

Pagea  : 6ofB
7. Level linearly on 1he reference [evel range
Anticipated | Meosured Acceplance
Valug Value ) ].Imﬂl
(d8) [(4R) (daB) -
137.0 1310 £11
136.0 1360 T s
135.0 135.0 . £kt
1340 1340 1L
1330 1330 L™
1320 132.0 L1 .
13L.0 131.0 &1 \
1250 129.0 %1
124.0 1240 0.0 %11 \
1180 119.0 0.0 %11 |
1142 1140 0.0 1 i
109.0 109.0 0.0 £ 1.1 i
104.0 1040 0.0 111
99.0 99.0 0.0 1|
94.0 94,9 0.0 XN ¥
9.0 89.0 0.0 a7 .
B4.0 34, 0,1 1.1~
79.0 9.0 00 &1Ll
740 4 [ A e 1.1
69.0 £9.0 i 00 41}
4.0 4.0 0.0 +1.]
59.0 59.0 0.0 a1,
540 540 00 | ¥
49.0 49.0 0.0 £1.)
440 440 0.0 £ 1.1
39.0 39.0 6.0 1.1
34.0 4.0 0.0 +1.1
30:0 300 0.0 1.1
29.0 289 0.1 &1,
28.0 28.0 0.0 L1
270 269 0. £ 1.1
248 259 Qi =Ll
250 349 0.1 x 1l
GF-TS12-4HAH-020604
s 2l

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuuation of Calibration Certifivate

Cerl, No, : ACL2I168
Job Na, ¢ VCESACDOAY
Pages @ 7alB

8, Level tincarity Including the level range corirol

Anticipaied | Measured | Deviated Aceeptance
Range Value Value i Vaue |- Limits
(dBs) (dB) | {dB) (dB)
Auio 94.0 940 | 0.0 1]
!
9, Tone burst response -
Time Tone burst Anticipated | Measured Devinted | Asceptance
durtion, To | Cyele Value Value Value Limits
Weighting Cos) 148) 14B) (aBy | dm)
0.25 1 108.0 107.% -0.1 . 15180
Fast 2 ] 170 e 00 L hose2S
200 R00 33,0 134.0 00 L 410
2 8 108.0 108.0 0.3 1550
Show 200 £00 1276 127.6 0.0 1.0
025 1 %0 98.9 .1 1.5;+50
SEL 2 8 108.0 108.0 0.0 10525
200 800 1280 128.0 0.0 /a0
10. Peak C3opnd Jevel
Number of eycle Anticipated | Measured . | Devinted | Acceplance
in Value |, Value, Lepeakf  Velue Limits
test signal 1dB) ;| ¢dn) {dB) (dn)
Continuous 1330 | [33.0 0.0 -
Onc 1364 | 1360 04 3.0
Numiber af gyele Anlicipaied | Measurcd Devisled | Aceeptanee
in Value Valw Value Linis
wsl signal (dB) (dB ) (dit) (dn)
Continuous 133.0 13 0.1 -
Positive hall cyele 1354 133.2 -0.2 210
Negative hall cycle 1354 1353 -0.1 £1.0

QFTSI2AK-AM02000

= AL

SITHIPORN; SITHIPORN ASSQOCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calthration Certificate

Cert. No. : ACL21168
dob No. : VCESACO03)
Fages @ BofB

11 Overload indicatlon

Meastued value (9B ) Deviated | Acecptance
Pasitive Negative Hyalue Limits
one-half cycle | oncchalf cycle (dB) (dB)

9.5 8O.B 03 15

¥2, High Jevel atablilty

SLM Display | SLM Display | Devinted AEc_epunce
Frequency al initial al final Value l.in'lliu
Weighting (d8) (dy) {dit} (d)
A - weight 137.0 137.0 0.0 0.3
]
f

The reported hnceniningy is based on & standard uncertainty multiplied by m\‘;:n';p fector k =2

o any value fu: calculari it & lavel ol eonfidence of upproimately 85 %

End af Celibration Certificate

QF-TS124H-H 020664

- BEA .




SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45111 Sitlmthem Rd,Bangbumey, Bmgplud Bangkok 10730 THAILAND. NSC-TE-NS 101s
Tel0-2435-8800 Fax:-2433-147% e-mallcalci ¥phomucom hip./fwavwesithiph bl

SITHIPQR N} SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ne. 1 ACC22004
Trycs t laf3

Calibration Certificate

Equipment ¢ SOUND CALIBRATOR" -~ -~

Manufaclurer ¢ RION i -

Model : NC-T4 ! -
Serial 34178120 '
1D Na,: SKK_F50633 0o

Condition As Found : GOOn

Customer : ALS LABORATURY GROUP (THAILANDYCO., LTD,
104 PUATTIANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG FHATTHANAKAN, KHET SUAN LUA}»G
BANGKOK. 10250 THAILAND. l

/

Ly
Locatlon : - REVIEWSY . _ﬂﬂﬂk‘”‘ #
Ambleat Temperature (230£3) <
Pressure : (1013 ) *Pa
Relative Flumldity : (500 £20) % o
whip
> KEXT CAL, DATE oo, st et
Recelved Dale : 05 JANUARY 2022 e
Callbratlon Dote 14 JANUARY 2622 r
Date of Issue 17 JANUARY 2022
Callbrated by : : Nathakom Piswipaisan

Approved by 7 m‘

( Thanakul Peichurai )

This cenificate is issued in

with the i ol ISO.1EC 17025 standard, may not be repraduced
otler than in fall, except with the prior sritten approval of the head of Calibration Laboralory.

QIS 12-H-B-02M

Cerl. No. : ACC22004
Joh No. : VOSSATHOAY

Pages H T K
Calibration Procedure : CP-AC-03

Calibratien Method : J' T

This equipment was calibrated by based on IEC-60942 2@3 Standard. L

The sound prossure fevel, reguency and 1olal distartion nl‘l!n round cabibrator was mﬂmmi sing the reference
micraphone.

Condition of this result of calibration : ™~

1. Referonce Standand Instrumonts : .
Instouneat Madel  SerlslNe, Diiefate
‘Weveform Generator 351D MY'52302742 J’I}-ng-ﬂl
Digital Multimeler 13461A MYS$3220104 1¢-Febr22
Digital Multireier A361A MYSIZ20076 :| DE-Frb-22
Pigltal Multimeter 3361A MY6U02427 |- I5180725251 1 15:Sep-22
Programmable Attenuator MAT-1070 62100114 1500:07774] OB-Map22
Condenser Microphone S180 1577900 M-l()OH-!Ii [Il-l-'r'h-lz
Measuring Amplifier NA~ZKAI J4560495 M-.‘OOJ-Q,I I6-Feb-d2
Audio Analyzer AVR-3380A  VID6068 EF-0010-21 10-Feb22

2. This resul of ealibratfon was found accurate as shown on date and place ol'calﬂmlign for this calitraied iter only.
3. This certificate is traceable 10 the intemational system of unil maintained at : }/ '

1.1 National Instituie of Metrnlogy (Thailand).
3.2 Thailand Instiuie of Scientilic and Tulmulngu:nl Rescarch (TlSTR]

:
i
I

QF- 151 20304020064 m
s -

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
aszocdates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. @ ACCZ20M4
Joh No. @ VO6SACHM]
Pages @ lofd

Result of callbhration s,

1. Sound pressure fevel

Specified sound Mcasured Deviated Tolernee
pressure fevel value valug Uncertinly lmii'
{uB) Wny O ) (aB}
o4 9406 .06 0.34, .40
'
2. Frequeney "\
Specificd Measured | Deviated Tabtrante
Frequency value volue Uncenaimy I:imh
(Bz) (Ha) (*) (%) (%)
1000 1001.3 0.1 .l 10
i’
/
I'd
3. Tow ditartlon

[ Meswrdvatue (%) | Uncemainy (300 | Tolemee limit (%) _|
[ 119 [ aw | [

‘T reported uneeriainty is hased on & standsrd incenatury mufiiplicd by coverage lictor & =

or any valug ing culculation. providing a lav¢l of confid ol imately 95 %2

End of Callbration Certificate ... —. .-

QIF=T5 1240 7—
. ,té%l_ A

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145171 Sldnthom K., Bangbumru, Bingp\ud Bmgkok o704 THMLAND MECTISHTI 1728
Telo-2435-B600 Fax0-2433-1679 om ity h E
Cert. No. t ACL2LEIT
Pages :  lof8
s . >
Calibration Certificate
Equlpment : SOUND LEVEL METER
Manufactorer : RION
Model; NL-42 Microphane UC-52 f Freamplifier NH«24
Serial Nou: 00572565 # 170402 / 72903
D No.t BKX_FS0874
Condltion As Feund : Goor
Customer ¢ ALS LARGRATORY GROUP{THAILAND) CO., LT3,

109 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIWAENG PEATTIIANAXAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Lacatlon . JHREVEW BY '?‘[q
Amhlcnt Temporature ! (23243} *C '
Pressure {1013 £3) kPa | AOPROVED BY
Relative Humidity : {50.0420) % .
! HEXT GAL. DATE g |"|0 /fg
Received Date ¢ 21 OCTORER 2021
Calibration Date : 28-29 OCTORER 2021
Brate of Issue 01 NOVEMBER 202}

Calibrated by : Nethakon: Pisulpaizan

Approved by § ; w/

{ Thanakul Peichurai

This cenificare is ssued in

with the requi of ISOAEC 11023 standard, may ot be reproduced
other than in full, cxcept with the prior writien approval of the head of Celibrtion Laboretory.

CF-T3)2-04-04-DI0664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

Aroplrates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cerl No. 1 ACLZI127
TobNo, 1 VCESACDO0S
Pages 3 2ofb
Calibration Procedure CP-AC-0L
Calibration Method ;

s esuprent s valibraied by bascd on J1.C-61672-3 (201 33 Standard for sound tevel metes (SLM).

The SLM had tests to Acoustiest and Elecirical signal tests of frequency weighting with Anechois chamber sid Reference
Standard Tasirumenls.

For tests Tsulis of each itens were made by sbsersmion of gash Insoruments display and also with SLMa display.

Condition of this result of calibration :
1. Refercnee Standard Instruments &

Tustrument Maslel Serkal Mo. Cert, No, D Prare
Waveform Generator 332104 MY4BOL7076 EF-0012-21 10-Feb-22
Waveform Generator 33511B MYS52302742 EF-0a11-21 {0-Feb-22
Digital Multimeter 2614 MY$53220104 RELHP. 050264 10-Feb-22
Digitel Muliirneier 3ME1A MY 531220075 EEL.BP. 030264  08<Feb22
Digital Mulimeicr BR46A 1997028 EEL.BP. 060284  03-Fel-22
Programmable Alicpuator MAT-1070 2100114 1500-0774E 08-Mar-22
Condenser Microphane a18a 2977900 AA-1008-21 05-Feb-22
Measuring Amplifict NA-42KA] 34560485 An-3003-21 16-Febr22

2. This result of celibration was found atcurate es shown on date an place of calibmution for this calibrated item only,
3. This cenifieate Is taceable to the § iona! system of unil mainlained ot 3

3.1 Notlona] Institute of Metrology (Thailand),

3.2 Thailsnd Inxtitule of Seientific and Techanlogical Research (TISTR).

QF-T512-05-04-020644

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
REapCrates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl.No. : ACL2LIAT
Job No. = YCESACO008
Pages ¢ 3of8

Summaey_of Measurement Result ;

T i N
perms
Parameter Pass | Fail uncertainty of
(B} measurement (UB)
1. Absolute sensitivity v 0.2 NiA
2. Self-genersted noise v 02 N/A
3. Acousiical signal tests of mquency

125 Hr v 03 [
1000 Hz v 03 06
8000 Kz v - 03 [X]

4, Electrical signal tests of lrequency weightings
For 10 Hz o4 kiiz v - 03 0§
For>d kHz 1o 10 kHz v - 03 07
For > 10 kHz 10 20kHz - - . 1.0
5. Froquency and Sime welghlings a1 Kliz v - 02 02
6. Lang - tezm stability 4 - 0.5 o1
2. Level linearity an the referenee level range v - 02 03
8, Lovel lincarity including the leve! ange conirol ¥ - 0.2 03
9. Tone burst response ' - 0.2 0.}
10. Peak € sound level v - 02 0.35
11. Overlond indication i 0z 0.2§
12, High level stability 4 0.1 a.)

QF-T512-04-04-52004

5o (Rl

SITHEPORN: SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 2 ACLIVN?
Job No. = YCESALD00E
Pagm  : 4olfd

Result of calibration :

1. Absolute sensitivity
Refetence Measured Acceprance
Acoustic Signal Velue Peviation Limit
(dB) (dB) (dn) 1dB)
93.9 (¥3.56) 913 Q4 0.3

2, Sell-generaicd nolse
2.1 Norma! test

Measured Value
{dn)
17.5

2,2 The microphene of the sound level meter was replaced by elecirical signel inpuy device,

Frequency Measured velue
Weighling n}
A - welght 126
C - weight 15.0
Flal 23.6

3, Acoustlen] signal tesis of frequency welghlings
Meter ree-fisld aconslic response al & level o 84 4B

Fresuency Deviation. from verious frequency weiphting response eurve [dB)
hied Fai Cowegh | A-weight Acceplance
Limits
12§ 00 00 00 +1.5
1000 0.2 0.2 4.2 +1.0
K000 {4 0.3 0.3 +5.0

QF-TS1 2-0d-04-02060

7 AL

S5ITHIFPQORN SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

DTSCSEAGL
Continuation of Calibration Certificaie

Cert. No. : ACL2N3?
Job No, ; VECE5AC0008
Pages ¢ 5ol
4, Electrical slgnal tests of frequency weightings
Weighting netwurk response with relative 10 L kHz

Frequency Deviation lrom varaus frequency weighting responss curve (dB)

tHe) Pa | Cowcight | Awweight Ausepianes
Limitg
63 0.0 0.1 0.1 1.0
128 00 00 0.0 =1.5
250 0.3 940 0Q .5
500 0.0 0.1 0.0 1.3
1000 0.0 ¢0 0.9 1.0
2000 0.0 ol 0.0 2.0
4000 0.0 0.0 Q0 +10
8000 00 0.l ol +5.0

5. Frequency asd dlme welghtings at 1 kilz
5,1 Frequency weightings ol ! kKHz

Messured Deviaed Acceptance

Frequeney Value Value Limits

Weighting (dB) (T3] (dv)

A - welght .0 90 .

C - weighl 9.0 9.0 0.2
Elat 94,0 ¢0 £02

5.2 Yime weighting st | kHz

Measured Devinted Acecplance

Frequency Value Value Limits
Weighting (dB ) {dB) (dB)

Fast $4.0 0.0 -

Slow 84.0 00 =G

Leq 540 00 9.

6. Lang = term stability
SLM Displey | SLM Display | Devialed Acvepianos

Frequency al final Value Limits
Weighling (dB) (dB) (an)
A - weight 0.1 0.l %0

QF-TRI3-04-D4-020664

7 L. .




SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL2113T
Job No, : VCESACON0E
Pages ¢ §of8
7. Level lincarity on the reference bevel range

Anticipated | Measored Devisted | Acccplante
Value Value Yalue Limits
(dB} 148) (dB) 1d8)
137.0 137.0 0.0 & 1.1
1360 136.0 0.0 +1.1
135.0 1350 0.0 1t
149 134.0 0.0 11
1330 1330 0.0 + 1)
132.0 1320 0.0 1.1
131.0 131.0 0.0 +1.1
129.0 1280 .0 1.1
124.0 1240 o8 +1.1
1190 1190 0.0 1.4
114.0 114.0 00 11
109.0 109.0 0.0 x1.)
104.0 104.0 0.0 1.1
99.0 2.0 a.0 & 1.1
54,0 M0 0.0 & 1L
£9.0 £9.0 0.0 + L3
84,0 84.0 0.0 +1.1
3.0 79.0 00 +1.1
740 4.0 0.0 +1.1
630 9.0 0.0 +L1
6.0 64.0 0.0 =L}
39.0 55.0 0.0 1.1
54.0 540 00 4 L1
49.0 450 0.0 1.1
4.0 44.4 0,0 +1.1
350 90 0.0 1.1
.0 K0 0.0 & Lk
30.0 299 0.1 211
29.0 289 .1 + 11
8.0 279 0.1 11
27.0 269 &l x1.1
260 259 .1 & 1.1
50 249 ol 1.1

QF-T512-04-03-020064

2 Aot

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
peeaoipres CALIBRATION LABORATORY

Continuation of Calibration Certificate

8, Level tnearlty Including the Jevel range eantrol

Anticipated | Measured Devinted | Acceptance
Renge Value Value Velue Limlis
(da} (4B} [€1:))] (dB})
Aulo $4.0 94,0 00 an
9, Tone bursi responsc
Time Tene bunt |- Anlicipated | Measured | Devialed | Acceptance
duraticn, Th Cycle Value Value Velue Limis
Weighting | (ms) (dn) {da} (d8) {48
025 | $08.0 107.2 0.1 L.5:-5.0
Fayl 2 8 1178 117.0 0.0 10:-2.5
200 0o 134.0 134.1 .1 1.0
Slow 2 |3 108.0 108.0 Q0
200 800 12146 1218 0L
0.25 1 9.0 959 0.1 1.5;+5.0
SEL 2 2 1080 108.0 0.0 1.0;-2.5
200 300 1280 128.0 0.0 110
10, Peak C sound level
Number of cycle Anticipaed Measured Deviated Aceeplante
in Valoe | Value, Lepeak| Ve Limita
1en signal (an} (di) (dB) (dB)
Conlinuous 133.0 133.0 Q0 -
One 1364 135.9 0.5 1.0
Number of eycle Anticipaicd Measured Deviated Acceplanee
in Valie Vilue Velue Limirs
test signal (dB) (dB) (du) {dB)
Continuous i33.0 1230 0.0 -
Pasitive hall eycle 1354 1352 -0.2 2.0
Negative half ¢ycle 1354 1352 02 +2.0
QPTS1Z-04-04-020664

> A -

SITHIPORN. SITHIPORN ASSOCIATES CO,LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now ; ACL2HIT
Joh Ne, : YC65ACCN0E
Tager  : Aof8

11, Overlead Lndlcation

Measured value{ dB ) Devialed  © Acceptarce
Positive Kegaiive Value Limits
one-halfeyele | onc-half cycle (ds) (dB)
§9.5 8.7 0.2 4].5

§2, Eligh Yevel stabifity

SLM Display | SLM Iisplay |  Deviated Acceplance
Frequensy at initial 2 final Value Limits
Weighting (dn} Lt} (da) (g8}
A - weight 1370 1310 0.0 03

The Teporied unceriainty i based on s standand uncenainty multiplicd by coverage factoc & - 2

or any value following salculstion praviding a lavel of conflidence of sppruximarely 95 %4

End of Calibration Cerlllicaie .

QI TSI12-05-04-02 0654

7 L -

SITHIPORN ASSOCIATES €O, LTD.
CALIBRATION LABORATORY -

45145171 Sidnthom Rd, Bangbumiry, Bangplud Bangkok 10700THMLAND nsc.m.mgm‘
Tel-2435-8600 Fax0-2433-1679 e-mallicabc ipharrucon hilp. com  CAUNRATIONGIM
s ACL21145
1ol

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer & RION |

Model = NL-42/ Microphooe 11C-52 / Proamplifier NH-24

Seria] No.: 00572562/ 17039§ 172900

ID Na.t DKK_FS0878 o

Condition As Found : ool

Customer ; ALS LABORATORY GROUP (THAILANDY CC., |.-TD.

104 PILATTHANAKAN 40, PHATTHANAKAN ROH.D,
KIIWALNG PUATTHANAKAN, KHET SUAN L UA‘NU.
BANGKOK, 10250 THAILAND,

Laocation : - T Hlo. £
Amblent Tempernture: (230 £3 c J . Heakony +.
Pressure ; 1013 £3) %Pa ; g@:’@
Relative Humbdity : (500220 % .} MATRBY . -
Recelved Date : 01 NOVEMBER 2021 fLrea ot 1/"!22- !
Cuolibration Date : 02-04 NOVEMBER 2021

Date of Jssue © 05 NOVEMBER;ZDZI

Calibrated by 3

Approved by : 7 ’%‘4

'ﬂmnnl.uI Peichurai

Nalbakom Pisuipaisan

This certificale is issued in

with the i of ISOIEC 17023 standand, may het be reproduced
ather than in full, except with the prior wrinen opproval of Ui bead of Calibration Laborziory,

QF-TSI 20441020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaciates . CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, Now : ACL21145
Joh Neo, : YOG65AC0011
Pages  : 208

Callbratien Procedure CP-AC-01

Calibration Methad ¢

This equipment was calibeatzd by based on ITEC-61672+3 (2013) Standard for sound Jevel meter (SLM).

The SLM had tesis 1o Acoustical and Blezirical signal tests of frequency weighting with Ancchoic chambez and Refarence
Standard Instruments.

For lests resulis of each jtems were made by cbservation of each Instruments display and also with SLM display,

Condltign of this result of callbratfon :

1, Reference Stendard Instuments :
Instrument Mode] Serfal Ne, Cert. No, Due Rafs
Wavefanm Qenerator 332104 MY4B017076 EF-0012:2) 10-Feb22
Waveform Generator 33518 MY52302742 EF-0011-2) 10-Feb-22
Digital Multimeler 334614 MY53220104 EEL.BF.05/0264 )0-Feb-23
Digital Multimeter 334614 . MY53220076 EEL.BP. 0370284  (8-Fcb-22
Digital Multimeter BB46A 1897025 EEL.BP, 040264  03-Feb-22
Programmable Allenuator MAT-1070 62100114 1500-07974E 08-Mar-22
Candenser Microphone 4180 2977500 AA008-21 05-Fel-22
Measuring Amplifier NA2KAI 34560495 AA300321 1§-Feb-22

2. This result of calibration was found aceurete 23 shown on date and place af calibretion for this calibrated iterm only,
3, This cenificate Is traceabls to the i ional system of unit maintained al :

3.1 Nutional Institute of Metmlagy (Thailand).

3.2 Thailond Institote of Scientiflc and Technotogical Research (TISTR).

QF-TS12-D4-04-02066¢

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates-” CALIBRATION LABORATORY

Continuation of Calibration Certificate

Pages : 3of8
e
e Ubeertalnty | Maximum-permlticd
Parameter J Paw | Fall ., uncertalnty of
| uam “measutentent {dB}
1. Absolute sensitivicy I 0.2 v NiA
2. Scll-gencrated noise v - [t o02 NA
3. A tical signal 1ests of {r {phtings ~, ~,
125 Hz v - 03 N 05
100011z 4 - 03 06 .
8000 Hz v . 03 \ 07
4, Clecirical signal tests of frequency welghtings i :
For 10 Hz 104 kHz v - 0.3 } 08 !
Far >4 kliz 1o 10 kiiz v - 03 | 07
For > 10 kHz 16 20 b}z - - - i wo
5. Frequency and time weightings at | kl)z ' - 0.2 Ji 02
6. Long - tenm siability 4 - 01 / 0.5
7. Level Yinearity on the reference level range v - .2 0.3
8. Level Jnearity including the Jevel range conlrol ¥ - 02 .~ 03,
9. Tone burst response v - 0.2 03
10, Pesk € sound fevel 4 < Lol 035
11, Overlond indication v ] 032 c02s
12, High leve stability v - o1 . 0.l

QFTS1 --(4-021564

77 Al -

SITHIPOR Ny SI'THIPORN ASSOCIATES CO,LTD,

prsociaies CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No, 3 ACL21145
Jobi No, @ VCGSACO011
Pages  ; 4pf8
Beault of callbeation ;.
1. Abselutc sensHivity ‘[ e
Reference Mcasured Acceplunce
Acoustic Sipnal Valug Deviation Llmit
(dB) (dB) {dR) {dB)
93.9 (93.96) 319 o0 - .3
2, Self-gencrated noise ’
2.1 Normal test
Measured Value t
tdns)
146 4
i
2.2 The micruphone of the sound level meter was seplaced sy clecirieal signal iupull'de\ricc.
Frequency Measured value {
Weighting 168) /
A - weight 99 ra
C - weight 16.5 s
Flat 232 E

3, Acoustical signal 1esis of frequency welghtings e
Meter frec-ficld acouslic response ot a level ot';&fdﬁ

Frequency Deviation from varions freqy ighti pense curve (d12)
tHe) Flat Cowcight | A-weight Avceplane
o Limils
125 0.} 0.2 0.3 1.5
1060 .1 0.1 0.1 & 1.0
BOOC 1.8 k] -1.7 5.0

QP TSI2-AH-1M 020664

77 et

SITHIPOQR N) SITHIPORN ASSOCIATES CO.,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibratien Certificate

Cert, No, § ACL2114%
Job Ne. : VC63AC0011

Pages 1 Sofb
4. Electrlcad sipnat tests of requency neightings
Weighting nelwork response with relstive to 1 kifz,
Frequency Deviation from various fiequency weighiling msponse curve (dB)
{lz) y - Acceplance
Flat Coweight A-weigt Linits

6} 0. 00 L] =20

125 00 1] O - 1.5 K
230 0.0 6.0 06 £1.5

500 0.0 0.1 G0 ., #1L5

1000 0.0 0.0 Q.0 1.0
2000 ue ol [X] 24
4000 0.0 0.1 0.0 £10°,
8000 0.1 Q.1 0.} +5.0 3

5. Frequency ang e welghtings 81 1 kHz

5.1 Frequency welghtings u | kN2

Measuned Devialed Acceplance

Frequency Value Value Limis |
Weighting tda) {dd) (dny |
A - weight 940 o0 -
€ -weight 940 0.0 . E02

Flai 94.0 .00 %02

5.2 Time weighting ot 1 kHz

Measured Devinted | Acecptance

Freguency Value .. Value - | Limiis
Weiglting 1dB) (dB) 1ds)
Fast 4.0 0.5 -
Slow 94,0 00 +0.1

Leg 94.0 00 0.

6. Long - term atabllity

SLM Display | SLM Display | Devinted Acceptance
Frequency ol iitial ol final Value Limits
Weighting (dB) £dB ) 1dB) 148)
A - weight 94.0 94,1 [X] 203

QF-TS12-4:4-0 028

Y




SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No,
JobNo, : VC65AC0011
Papes  : 6ofE
7. Level linearlty on the reference level range
Anticipaled | Measured Deviated Aceepiance

Value Value Valie |- Limgw

(dB) (483 (dn) {am)

1370 137.0 0.0 % L)

1360 1360 00 %1.)

135.0 155.0 00~ 11

1340 1340 0.0 1,1

131.0 1330 0. =117,

1320 132.0 00 %14 .

[ 131.0 0.0 £1.1 A3

129.0 1200 0.0 £ 1.1 \‘

1240 124.0 0.0 1.1 i

119.9 119.0 0.0 £ 1.1 i

1120 1140 00 11 !

109.0 109.0 00 %11

1040 1041 [ 11

9.0 9.0 0.0 %1

540 94,0 00 1.4 /

8.0 9.0 0.0 T |

340 84.0 0.0 1.1

%40 79.0 0,0 21,1

4.0 4.0 00— &1

69.0 690 i o £ L1

64.0 4.0 ) 1,1

39.0 550 [T 1] .-

54.0 540 1 o0 [ -t

49.0 49.0 0.0 # 1L

4.0 “0 0.0 £11

9.0 39.0 0.0 £1.]

340 340 00 1.

300 300 0.0 + 11

29.0 150 0.0 21

2.0 28.0 0.0 x1.]

7.0 210 00 21}

260 260 00, £1.1

30 250 0.0 k1.1

QF-TE12-04-04-020664

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
aisociates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ; ACLZIT45
Job No, 1 VOS5ACH11
Pager  : Tof8

&, Level linearlty Ineluding the level range conirol

Anticipated Measured | Q_c_\_'lntrd Agceplance
Renge Value Value value | - Linsits
(48) (48) (dn) (dB)-
Auta 54.0 94.0 0.0 £1,1
b
9. Tone burst response Tl
Time Tone burst Anlicipated | Measurcd Divisted | Arc
duration, Th Cysle Value Value V.u\li:e L::l.:“
Weighting | (ms) 1d3) €dB) e | s
0.25 1 108.0 108,0 0.0 . 15¢-5.0
Fast 2 ] 126 117.0 0.0 L10:2s
200 300 1340 134, [ \ £10
Stow 2 3 1080 108.0 0.0 15130
200 §00 117.6 127.6 [ 1 21.0
023 1 99.0 $8.9 <.l i5:-50
SEL 2 B 108,0 108.0 0.0 /10325
200 500 1350 128.1 ol /3o
4',‘
10. Feak € saund leve) 7 .
Number of eycle Anticipated | Measured, |- "Devisted | Aceegtance
i Value + |Value, Ccpesk|  Value Limkis
test signal {dB) | {dB) {dB) (dB )
Continuous 1330 1 133.0 0y - .
One 1364 i 1358 0.6 30
Number oleyele Anticipated | Measured Deviated | Accoprance
n Yalue Valug Yalue Limhs
Iest signal {dB) (di} {48} (dB)
Conlinuous 1330 1330 0.0 -
Posliive il cyele 1354 135.1 0.3 2.0
Negative halleyele 1354 1351 0.3 2.0

QF-TS 12040020664

» ALt

?sl ;I'Ol-ci Il E‘SSR N, SITHIPORN ASSOCIATES COo,LTD,
! CALIBRATION LABORA] "ORY

Continuation of Calibration Certificate
Cerd. No, 1 ACL2114S
Job No. 3 VCE5ACON]
Pages & Bofs

11, Overlead indleatlon

Meosured vatue { dB ) De\ri-;ed Acéeplance
Positive Negative Hvaloe Linils
one-halfeycle | onc-helfcycle IrdBJ (dB )
89.5 8.5 loda | as
12, Wigh level stabiliry e
SLM Display [ SLM Displey |  Devinieg Adceplance
Frequency atinitial o final Valpe Limiss
Weighting (dB} rdm) (48} (dﬁ_)
| A - weight 1370 e | oo 403

!
i

The reported uncenainty is based on & slandand encertninry mulfipied by m\mp factork =3

of any vatue following calculation, Providing & lavel af' confidence ol‘npnmxmm:fy 5%

End of Calibration Certificate i

QP-TEIZ4H-MA 0604
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY =

45 1+45141 Sirlnthomn Rd Bangbumru,Bangplud Blngkuk Io?wTHMLAND N HSE-TIHSTIS 27005
Tel0-2435-8800 Fax.0-2433-1679 e-malhcakc iphatrcom hutpidh
Ceri. Nuo, : ACLINI?}
Papes  : lalB
Calibration Certificate
L
Equipment SOUND LEVEL METER
Manufgcturer : RION ‘
Meodel ; Wi-42 Microphane UG53 / Pregsuplifiet NH-24
Serial No.: 00858527/ 15B77R/ 58779
1D No.: DKK_FS50L17 )
Condition As Found : Gaco \.\
Custamer ; ALS LABCRATORY GROUP (THAILAND} CO.. ETD.

104 PHATTHANAKAN 40, PIIATTHANAKAN RU:\D
KHWAENG PIIATTIIANAKAN, KHET SUAN LUANG.
AANGKOK, 10250 THAILAND.

Locatlon : - .

Amblent Temperature : (23043 o & SR .
: (1013 23 ) kia ! L -w

P IPRROVEDBY SmLamsl .

Relative Humidity : (500120 %

’ ZXTCAL DATE " !‘EI,EZ

69 DECEMUER 2021
1415 DECEMB["-.R 1021
16 DECEMBER 2021

Recelved Date :
Callbrstion Date :
Date of Issue :

Nathakor Pisitpaisan

T

Thanakul Petchurai

Callbraied by =

Approved by @

This centificate is issued i accordance with the requiremeats of [SOAEC 17025 standard, may nol be seproduced
other than in full, eacept with the privr wriiten approval of 1he head of Calibration Laboratory,

QF-TS12-4-04-07060




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No, 1 ACLIITS
Job Ko, : VCG5ACI033
Pages  20f8

Cullbratlon Procedure : CPeAC-01

Callbration Mcthod ¢
This equipment was calibrated by based on IEC-6]672-3 (2(113] Standard for ;nnmt Teve! meter (SLM).

The SLM had (¢sts 10 Acoustica? and Electrical signal tests ofDequcncy weighling with Anochoh: chaniber and Reference
Standard Instnsments, ‘

For fesis resulls of each items weee made by observation of cach’ Iastmezs fisplay and also with SLM's display,

Condlilon of this result of calibration =
1. Refercnee Standard Instrements ©

i Dt

Inatcument Model Serlaide, Cort. Na, )
Wavefom Generator 132104 MY480!7076 EFOIZ2l  10-Fob22
Waveform Gencrator 335118 MY52302742 EF-0011-20

Digital Meltimeter 334614 MYS3220104  EEL.BP.0SA264

Digital Multimeler 324614 MYS3220076  CEL.BP. 030264

Digital Multimeter S846A 1997025 EEL.BP. 060264
Programsable Aftenuatos MAT-1070 2100114 1500-0T7ME

Condenscr Microphone 4150 2971900 AA-1008-2) :
Measuring Amplifier NA2KAL 34560495 AR 16Tz

2. This result of calibration was found aceurate as shown on date and place of calibration fnr this calibrated ilem only.
3. This centificate Is tmeeable to the international sysiem of wail maintafned a1:

3.1 National Institule of Metralogy (Thailand), -
3.2 Thailand Institete of Scientifle pnd Technological Rcsemh (TlSTRJ.

QP-TS12-0-05-02060

2Bl

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Contihuation of Calibration Certificate

Cert, No, : ACL21173

Job No. 3 VC6SAC0033
Pages  : 3of8
Summary of Measurement Result:
Uncertalnty | Maximum-permiited
Farameier Pas | Fall |- uncertainty of
By messurement (dB)
1. Abselute sensitivi v [T 02 NiA
2. Sl d naisc ¥ -2 NiA
3. Acoustical signal tesis of ighti .
125 Hz v - 03 N 06 -
1000 Hz v - 03 0.6
8000 Hz I - wlve |\ 0.7
4, Electrical siymal iests of frequency weiphlings Y
For 1011z 10 4 kl1z v - 0.1 ] 0.6
For4 kHz o 10 kllz v - 03 [ 0?7
For> 10 kHz to 20 kHz - . - [ 1.0
5. Frequency and time weightings ai | kiz d - 02 / 0.2
5. Long - term siability v - 0.1 / [ S
7. Level linearity on the reference level mnge 'd - 02 - 03
&, Leve! linearity ncluding the Tevel range control v - 02/ 03,
9. Tonc burst response v - 0.3 03
10, Peak C sound level v - 1. 02 0.35
11. Overload indication AR 02 025
12, High lovel siehility v B 0.1 [N}

QF-TS) 24H-04-020664

= L.

SITHI PORN‘; SITHIPORN ASSOCIATES CO,LTID.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL21173
Job No. 3 VCSSAC03Y
Pages : dofd
Result of culibration ;.
1. Absolute sensitivity ,'
Reference Measured Aveepiance
Acoestic Signal Velue Deviation Limit
- (40) {dB) {dB}) (dB)
93,9 {93.96} 931, 00 0.3
2, Seif-generuted noise
2.1 Nonnal test s
Measured Value ~
d8)
16.8 i

2.2 The microphone of the sound level meter was replaced by clecirical signal :’npul:dc\'ioe.

Frequency Measured valuz !
Weighting 1B ) _.'.
A~ weight 11.2 :
C - weipht 174

Flal 30

3. Acountical algaal tests af frequency welghtlngs
Meter free-field acoustic respense ot o level of‘sﬁi di

Frequeney Deviation from various ightl 15 (dB)
[R1F3] Acceplance
Flat Cweight A-waight
" lgh ¢ Limits
125 1.0 1.8 1.0 = 1.5
1000 0.0 0.0 0.0 = 1.9
S00C 3.1 3.1 -3.0 £5.0

QF-TSI24M-H-0210664

SITHIPORN; SITHIPORN ASSQCIATES CQO.,LTD.

associates

CALIBRATION LABORATORY

Continaation of Calibration Certifivate

4. Edectrical slgnal tests of frequency welghtlngs

Weighling neiwork tesponse with relative (o L kHz

 ACLINZY
: VCS5AC0033
: Sol8

Freguency Deviaifon from various fmquenuywcighlingmmnsc curve (dB)
(lz) . Aceeptance
Flal C-weight Avwelght Limis .
&3 0.0 =0.1 0.0 2.0
125 0.0 0.0 Q0" 11,5
250 0.0 9.0 o] +1.% N
500 0.0 Q.0 00 T k15
1000 0.0 g 00 *1.0
2000 0o o 00 £2.0
4000 0.0 0.0 2.0 £1.0°
800¢ 0.0 0] 1 5.0 )
i
§. Frequency and llme wlghtings at 1 kliz 1
5.1 Fraquency welghtings a1 | k1l ;
Measured Deeviated Aggeplange ,""
Frequency Value Value Limits |/
‘Weighting (dB) (dn} tdny -
A - weight 94,0 0.0 -
C - weight 94.0 0.0 *02
§4.0 00 %02
52 Thing weighting al { kHz :
Measured Deviated | Arceptance
Frequeney Volue Valee Limits
Weighting (dn) (B} 14n)
94.0 0.0 -
Slow 94.0 0.0 +0.1
94.0 0.0 £ 0.1
6. Long - term stabllliy
SLM Display | SLM Display |  Devialed Acceptance
Freguency ot initial at final Yalue Limils
Wei (dB) (dB} 14} {dB)
A - weight 94.0 9.0 0.0 =03

QF-TR1 24K 0402065

k-




SITHIPORN, SITHIPORN ASSQCIATES CO,LTD.
associates - CALIBRATION LABORATORY

Continuvation of Calibration Certificate

Cert. Now 1 ACL21173
Job No. @ VCGSACIO3Y
Pages @ 6of8

T. Level lingarlty on the reference level range

Anticipsted | Measured [ Deviated | Acceptanee
Value Value i Valie - Limits
(dB} tasy | temy (a8)"
137.0 137.0 Y] 3R]
136.0 1360 |1 oo +1.)
1350 1380 0.0 &1
134.0 134.0 [Xi 1.1
133.0 133.0 0,0 Eh0
1320 132.0 0.0 PN
131.0 131.0 0.0 £1.1 N
129.0 129.0 0.0 + 11 Ay
1240 1240 [ £1.0 1
119.0 119.0 0.0 #1.1 i
1140 1140 0.0 21 i
109.0 109.0 0.0 +1.) {
1040 1040 00 +1.0 ;’
9.0 9.0 0.0 +).) /;’
9.0 94.0 0.0 £1.) J
0.0 8.0 0.0 a0 |
4.0 240 0,0 21,07
5.0 9.0 0.0 *1.1
M0 4.8 00 - xi.d
6.0 69.0 i 0o *1)
6.0 54.0 P00 £1.1
59.0 53.0 | oo £1.1
540 540 Y 1.0
59 190 0.0 1.1
4.0 4.0 0.0 £1.1
300 350 0.0 1.1
10 10 0.0 k1.1
30.0 299 0.1 1.1
2.0 289 . t 1.1
28,0 280 0.0 % .1
270 269 0.1 £1.1
260 259 0.1 21
5.0 2449 4. 1.1

QTSI 20434020660

0 bt -

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. INo. 1 ACLINTY
Job No. & VC65AC0033

Pages  : TolB
8, Level linearity Ingluding ibe level moge control
Anticipated | Measured [ Deviated
Range Value Value Vll;c-. -
(dB} (¢B) {dB}
Aulg .0 940 0,0
L
. Tonc burst response T - .
Time Tone burst Anticlpated | Measured | Devlated | Ascepance
duration, Th Cyele Vaolue Value an\m_ Limin
weighting | () 1d8) (48} B} | tamy
025 1 1080 1079 '] . 1.5:-5.0
Fast 2 B 137.0 117.0 0.0 \1.0;-2.5
206 800 134.0 1341 Q.4 ' 1.0
2 8 10.0 108.0 00 15150
Slow
200 300 1276 1276 00 1 £1.0
025 1 9.0 98.9 0.1 1.53-5.0
SEL 2 £ 108.0 108,0 0.0 #1.01-25 ’
200 300 128.0 1281 9.1 /&4
7
10. Peak C sound kvel f-' )
Number of cycle Anliciped | Measwred | Deviated | Aceepuance
in Volue [ |Value, Lepeak|  Value Limits
test signal (an) (dn) (4B) tdn)
Continuous 113.0 133.0 0o -
One 164 1363 A +30
Number of cycle Anticipsted | Meosuncd Devisted | Acceplance
in Value Velue Value Limits
test signal (dB) (di2) (dB) {dB}
Continuous 113.0 133.0 0.0 -
Posilive hallcycle 135.4 135.2 0.2 2.0
Negative half cyele 1154 135.2 0.2 +2.0

QFTS 120484020004

-

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTD.
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACLIEIT3
Jub No,  VCGSACDE)
Fags  ; 8of8

11. Overload) Indlcation

Measured value (B ) ?cvialnd Arcepiance
Positive Negative Ve Limits
one-halfcycle [ one-halloycle {dB) (dB)
9.3 89.5 - 00 1.5

12. High level atabliity

SEM Display | SLM Display| Deviated Acc‘cpme:
Frequeacy at initial at final Value Litmis
Welghting (dB) 1dB) (da) (dn)
A« weight 137.0 137.0 04 403

The repontsd uncerizinty is based on 8 standard oncertainty nultiplicd by coverage factor & =2

or any value Jollowing caleulati iding 0 lavel of confid I i 95%

End af Calibration Certificste

QF-TS1 24444020604

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirlnthom Ad, Bangbumny, Bangplud Bangkok 10700 THAILANG.
Tel.0-2435-8800 Fax.0-2433.1679 lcal Hhj com b ithinh

NSCSTIS1TIS 17025
I

Lom

Cert, No. : ACL21134
Pages @ 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufaciurcr : RION '

Madel ¢ NL—!]J'MicmpM UC-52 4 Preamplifier NH-24

Serlul No.t 00372564 / 176401 / 72902

1D Na.: BKK_FSHE80

Candition As Found : aoon

Customer ALS LABORATORY GROUPATHAILANI CO., LT,

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

Location: . ——— R

Ambleat Temperature : (230 3) C o mm——

Pressure : (1013 £3 ) kP2 APPROVED BY :if:fi;w:_:

Relative Humidity : (500220) % . hol
wexroaL owre LRI

Received Date: 18 OCTORER 2021

Calibration Date : 25-26 OCTOBER 2021

Dute of Issuc : 28 OCTORER 2021

Callbrated by ¢ . Nethakorn Pisulpaisan

Approved by /@j\'
; ‘ .

{ Thanakul Petchurai )

This centificate 35 issued in ! with the ol ISCHEC 17025 standard, may nol e reproduced
other than in Ml except with the prior writien approval of the head of Calibration Loboratory.

QF-TS1 2404020004




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Contittuation of Calibration Certificate
Cert. No, : ACLZIEM
Jeh No.  : VCSSACOD0S
Faper [ 11¢:1

Calibration Precedure : CP-AC-01

Cabibration Mcthod : |

This cquipment wos calibrated by bused on 1EC-61672-3 (2013) Standard for sound level meter (SLM),

The SLM had 1es1s to Acoustical and Elecizical signal tests o!’fuq\mcy weighting with Anethoic chamber and Reference
Siandard Instruments. i

For tests resuis of each ftems wore Tand by observation of aach Instruments display und alsa with SLM's display.

Cenditlon of thls result of callbration :
1. Reference Standard Instraments © -
Serial No, Cerl, No. Reue linte

Inatevsnent Model

Waveform Genertor 332104 MY4B037076 EF001221  TO-Feb22
Waveform Generator 33518 MY 52302742 EF-0011-21 10-Feb-22
Digital Multimeter IMIA MYS3220104 EELD!‘.'PSIDM 10-Feb-22
Digital Multimeter 33618 MYSA220076 EEL.BP. PSIDZ“ 08-Feb-22
Digital Multimeter BBAGA 1997025 EEL.B'P.'DMJZN 05-Febr22
Programmable Ancnuaior MAT-1070 62100134 I SUJJIJTJ'ME 08-Mnr-22
Condenser Microphone 4)80 2077500 AA1008:21 05-Feb-22
Measuring Amplifier NA-42KAI 24560495 AANO0IZ1  16Feb22

2, This resull of ealibration was fourd accurate as shown on date azd place of calibeation (ot thls catibrated fem oy,
3, This ceniificale js traceable to the intemational sysient of unil mzintained a1 : '

3.1 Nmiona] Institute of Metrology (Thailand), .

3.2 Thailand Instituls of Scientific and Technologica] Rescarch (TISTR).

QF-TS12-M-{4 020664

7 AR

SITHIPOR N/ SITHIPORN ASSQOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL2IIM
Job K. @ VC65ACDHI0S
Pages @ Jof8

Summary of Measurement Result ;.
|
i .
! U I : perml
Parameier ‘ Tas Fall 1ntertalnty of
| (G0
| mensurement (dB)
1, Absolulc sensitivity ¥ |- 52 NIA
2. Sollyenerated nojse 4 - 02 N/A
3. ical signal tests of fr ighlings o !
125 Hz v 03 26
1000 15z 4 . 03 0.6
8000 Hz ¥ - 03 \ 07
4. Electrical signal lests of lrequency weightings 1
For 10 Hz o4 kHz i . 0.3 i 0.6
For» 4 kHz 10 10 kHz v - 0.3 | 0.7
For> 10 kHz 1 20 kHz - - - ! 1.0
5. Freguency amd time weightings at 1 kHz v - 0.2 i 0.2
6. Long - term stability v |- or |/ [X]
7. Level Encarity on the reference level range 7 - 02 . 03
B. Level tinearity including the level mnge controt 4 - 02 . 03
9. Tonc bursl response 4 - 02 0.3
10, Peak € sound Jevel v - | o2 0.33
LI Overload § v | = 02 0.25
12 ligh level stability 4 . 0.1 0.1

QF-TS1 24H-AR-I20664

SITHIPORN, SITHIPORN ASSQCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. 1 ACL211M
JabNo. 1 VCESACONS
Pages : 4ol B
Resultof callbration :
1. Absolute sensltlvity ;
Reference Measured Agteplance
Accusile Signal Value Devintion Limit
(d8) {di) {di ) (da)
$3.9 (93.96} 919 0.0 4).)

2. Self-gencraiced nalse
2.1 Nommpl test

Measured Yalue
(dB)
141.8

2.2 The micrephone of the sound level meter was neplaced by electrival signal input device,

Frequency Measured value h
Weighting (da} !
A -weight 0. i
- weight 113

Flat 229

A, Acaustical signal tests of frequency welghtings
Meter frec+fictd acouslic response i a lovel of 84 dB

Frequency Deviation from various frequency weiglilitg response ewrve (dB)
(Hz) 5 Aggeptance
ight A t
Flat C-weight ~weigh Litits
125 0.2 0.2 0.2 + 1.5
10 0.0 0.0 0.0 =+ 1.0
8000 0.6 0.5 0.5 +5.0

QF-TS124H H-02066

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
dssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2IIM
Job No, : VCSSACOD0S
Puges 1 Sof8
4. Eleeitleal slgnal cess of frequency welghilngs
Weighting netwark response with relative o | kHz.

Frequency Devisiion from verious ighting response curve {dB}

{Nz) ., N Atceplanee
Flat C-weight A-weight Lioiis
63 0.0 0.1 20 2.0
125 0.0 0.0 00 .5
250 09 0.0 0,0 - +1.5
500 0.0 .1 0.0 1,5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.} 0.0 £2.0
400 00 03 0.0 £3.0°

B8O Bl 0.1 [4] 50

5, Frequency snd time weightngs at 1 kHz H
5.1 Frequency weightings at 1 kHz ;]

Measured Devinted Accepronce

Frequency Value Value Limils .
Weighiing {48} (4B) (dB)
A - weight 940 0.0 L
C - weight 940 0.0 02
Flat 940 00 - £02

5.2 Time weighting a1 { kHz

Mensured Deviated Acceplance

Frequency Velue Value Limits
Welghting (dB) (d3) (dB}
Fast $4.0 [ -
Slow 2.0 00 =0,

Leq 94.0 00 *0.

6. Long - term stabl ity

SI.M Display | SLM Display | Deviated Acceptance
Frequency ®l imitial al final Value Limnits
Weighting 1d9) (dB) 1dB) tdB)
A - weight 94.0 94.1 Q.1 =0.)

QITSIIHAN-0664

e




SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. £ ACL21134
Job Na, & YCESACOHS

Pages & 60f8
7. Level linearlty on the reference level range
Anticipated | Measured Deviawd | Acccprance
Value Value 1 Valve Limnits
{dB) {dB) i (4B) (dB) "
1376 137.0 [T & [
136.0 1350 [! 00 £,
135.0 1350 0 | =wt
134.0 1340 0.0 E1,0
133.0 1330 0.0 a1l
132.0 1320 0.0 A
1310 1310 0.0 41l
129.0 129.0 0.0 £1.
124.0 1240 0.0 £1, s
113.0 119.0 6.0 x 1.1 |
1140 1140 00 =1 !
103:0 109.0 00 =11 !
104.0 104.1 0.1 £1.]
$5.0 9.0 0.0 £1.]
94.0 94.0 0.0 41,1 .
89.0 89.0 0.0 i1 |
84.0 B4 00 1,1 -
9.0 7.0 00 #1.1
74.0 740 0.0 £1.]
69.0 62.0 i o0 £ 1.1
4.0 5.0 (Y] 1.1
59.0 59.0 Y £1.]
54.0 Ha i 1.1
45.0 49.0 0.0 11
44,0 “0 20 £l
9.0 390 0.0 1.
5.0 30 2.0 .l
30.0 30.0 0.0 11
9.0 EX 0.0 1.1
280 260 0.0 1.1
210 210 0.0 411
260 26.1 0.1 Ll
250 25.1 0.1 £ 1.1

QF-TSI2-H 020664

it

$SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Pages 1 7ol
8, Level linenrity including the Yevel range control

Anticipated | Measwed | Deviated Accopance

Range Value Value :|  Valie Limis
{dB} (dB} (dB} {dB)
Auto .0 B0 0.0 1.1

9. Tone burst respense .
Time Tone burst Anticipated | Mensured | Devisted { Acceptance

duration, Ts | Cycle Value Value Vaite_ Limits

Weighilng (ms) (dB) (4B} {dB}’ (dB)
0,25 1 108.0 079 2.
Fast 2 [ 1170 1169 0.1
200 800 1340 1340 20
o 2 3 108.0 1073 X
200 500 127.6 121.5 0,1
0.25 1 99.0 588 02
SEL 2 8 1050 073 0.1
200 00 1350 1280 0.0

10. Peak C sourd level

Number of cycle Anticipated | Measored, Deviated | Acceptance

tn Valie  [Velug, Leptak|  Value Limits
13t slgnal (dB} | {dB) {40) (d13 )
Continuons 1330 ! 133.0 0.0 -
Cne 1364 1360 0.4 3.0
L. -
Numiber of eyele Anlicipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB ) (48} {da) (dB)
Conlinuous 1330 131.0 0.0 -
Tositive halleycle 1354 135.1 0.3 12.0
Negative halfl cycle 1354 1351 0.3 £2.0

QF-TS 1 2-TH 420084

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLILIM
Job No, @ YCSSACODOS
Pages  : Sof8

11. Overioad indlcation

Measured valuc {dB) Malw Agceplanee

Fosilive Nepative Valug Limity
onc-hulfcycle | one-half cycle {dd) {dB)
8.7 9.5 S92 +1.3

12. High level stabllity

SLM Display | SLM Display | Devimed | Actcptance
Frequency ainfiial ot final Value L%n_xiu
Weighting {dB ) (dB) (d8) (d0}
A weight 137.0 13,0 G0 0.3

The reported uneerczinty is based on & swndard uncerwainty mulriplied by coverage fuctork = 2
or any value following calculation.providing o lavel of confidence of approximately #5 %

End of C1 Ceatill

QF-TSI2-4-04-020664
s -

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY =

45145111 Sidatham Rd , Bangbume, Bangplud Bangkok 10700 THAILAND, NSC-TISI-TIS 17025
Tel0-2425-8800 Fax.0-2433-1679 e-mallcalc fihip com hitp Jfww iphamn.com G 02

Cerl, No. : ACL22039
Pages 1+ 1ol

Calibration Certificate

p-m e
Equipment : SOUND LEVEL METER e
Munufacturer : RION i -
Model : NL~42/ Microphone UC-52 / Preamplifier NER24 -
Scerinl No.s 05724524 171618 / 72360
I Na.: BKK_FS0922 e
N,“\\

Condition As Found : Goch \

s
Castoemer : ALS LABORATORY GROUP (MIAILAND} (0., LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN RO@,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
RANGKCK, 10250 TIHAILAND.

Locatlon: : . evipw gl Ml 5
Amblent Temperature ¢ (23043) C i /:
Pressure 1013 43 ) kpa | / @
APPROVED BY ,...1Y

Relative Homidlty : {s500%20) “ /.jm )

Ao o B0 2
Received Date ; D5 SJANUARY 2022 e e -
Collbration Date 12-14 JANUARY, 2022
Date of Issucs 17 JANUARY 202

i
Nathiakorn Pisutpaisan

Calibrated by § }
Approved by :
f -
{ Thanakul Pewhural )

This cetificate is issued in d with the of ISOIEC 17025 standard, may not be reprodoged
oher than in fitll, except with the privr written approval of the head of Culibration Laboratory.

QFTS 204020069




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates.. CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. s ACLI2039

Joh No. 1 VICE3ACHDA]

Pages i 2008
Calibrotion Procedure ¢ CP-ACD

r‘-"'-w-.

Callberation Method @

This equipment was calibrated by based on FEC-61672-2 (20!3) Sumfud !brwvnd |u\'el mcler (5L,

The 51.M had tests 1o Acnustical and Electrical sigral tests ofrnqumcy weighting

Standard Instnements. \ .

For lests results of each items were made hy observation afduch Tnstrimenis disgih'y wid
-,

.,
Couditlon of this result of eallbration : A
I. Reference Standard Instruments :
Jastrment Modlel Serlal No,
Wavefonm Generator 13210A MYIBOITOTE
Wavcform Generator 33511B MYS2302742
Digital Multimeter A3d61A MYS320104
Digital Multimeter 3MaIA MY53220076
Dipital Multimeter 34ala MY60024273
Programmablc Allcnuator MAT:=loTa 62100214
Candenser Microphone 4180 2071960

Measuring Amplificr NAw2KAI 34360495

I
2, This resuht of ealibration was found aceuraie as shuwn an date and place of calibration Zhi: calibitied ftentonly.

3, This eertificate is rmeeable o the intemational system ol unit maintwined at : e

3.1 Natfonal Insiitute of Metrology (Thailand). e - ni

3.2 Thailand Institule of Scientific and Tl:nhzlblog;l.‘:l Redgirch (‘.I'ISTR)- : o .

\

QF-TR12-AH-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoclates- - CALIBRATION LABORATORY

Continuation of Calibration Certificate

wihaic chamber and Reference
<
N

AR -

Cerl, No, ; ACLI203%
Job No. @ VCE5SAC004]
Pages  : dofB

Summary of Messurement Result ¢
Maslmum-permhted
Parsnicter |1 uneertalny of
I : measurement (d8)
1. Absolute sensitivity SN NIA
2. Self-generzled noise v
3. Acoustical signal tess drl’r!qucnc)' wightings
: 125 11z ' .
1000 11z v -
5000 1z v -
4, Elecirical signal tests of frequency weight
For 10 Hzte 4 kliz I -
For > 4 kiiz 1o 10kHz v .
For> 10 kHz 10 20 k12 - -
5. Frequency and time wrightings at 1 kHz v -
6. Long ~ 1enm stabllity v .
1. Level linearity oa the reference level range v - )
8. Lovel lincarity including Ui Iovel range control v - 0.2/ [N
9. Tone burst response v - 0.2 G 33
10. Peak € soond level ¥ - |02 . 035
11 Overload ind s 6.3 025
12, High level siability I . 0.0 ]
i
1 .
| M

QF-TS12-04-03-0206(4
P 7

SITHIPORN, SITHIPMORN ASSOCIATES CG,LTD.

associates - CALIBRATION LABORATORY
Continuation of Calibration Certificate
CertoNo. ¢ ACL22039
JabNe. : YCESACDD4]
Mages  : 4ol8
esubt of calibration :
1, Absclute sensitivity e .
Reference Meusured ! Adgeplance
Acoustic Signal Value Deyiation Limit .
{8} (a8} (48} (di) -
93.9 192.56) 93.5 Ty 103
ey .
2. Selfi~gencrated nolse \-\
2.1 Nirmal test ™
Measunid Value \
tdB)
14.6

2.2 The microphone al the sound teve! meler wes replaced by electrival signal input dévice.

Frequency beasund value
Weighting 14B)
A - weight 120
- weight IR.8
Flal 24.5 .

2. Avoustical signal lests of Brequeney welghtlngs T

Meter free-ficld scoustic responsc ul & lr"\ii of 84 80 o

Frequency n from various frequency weighting respense cunve (dB)
the) Flat Coweight | Aweighi - |’ Accepiince
: L Limils
125 0.2 0.2 0.2 £ 1.5
1000 -0.1 RiRj 0.1 + 1.0
0G0 -0.5 0.5 14 5.0

QFTS 1200020660
2 (:%2 .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, ; ACL22039
Jeb Ne. 3 VC6SACO04]
Fages  : Sof8

&, Electricul signo] {rstx of [requency weightinps

Weighting network respanse with relative to | kHz

Froqueney Devistion fom varous f:tquemyuelghun[ response corve (413)
Lz} Acgeplance
Flat C-weight Aswelght ' Limks
53 0.3 0,0 o ) 2,0 .
125 0.0 0.0 T aiE
250 0.0 00 -0, S +i.5
500 0.0 00 00 R
1000 0.0 0.0 0.0 B LI .
2000 0.0 0.0 0.0 R -
4000 0.0 0.0 0.0 +3,0%
F00¢ 0.0 0l Ul 5.0 )

i
5 Frequency and time welghtings at [ kiz ]
btings ai 1%l1z /

5.1 Frequene:

Measured Dreviated Accepiance /

Frequensy Valuc Value Limis |/
Weighting (dn) 1dR) dn) <
A-welgh [ 0.0 o
C « weight 9.0 00 02

[lat 94.0 £02

5.2 Time weighting wt | kHz

Measured Deviated A:gcplané-:

Frequency Vilue _ Value " Limits
Weighting (a8 143) un)
Fast 04.0 0.0 -
Slow 940 0,0 01
L.eq 910 00 +0.1

&, Long - term stability

SLM Display | SLM Display | Devialed | Acecplance
Frequency at initial i final Value Limits
Weighting (dny {dB) (€3] {JB)
A - wyight 94.0 94.0 0.0 +0.3

QETRI204-04-020066d 7 3 ;




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22039

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
Bssociates . CALIBRATION LABORATORY

Continuacion of Calibration Certificate

Cert. No. : ACL22039

Job No. : VCS5AC004]
Pages @ 6ofE
7. Level incarly an the reference Level range
Anicipated | Measwed | _Devimed | Acvepiance
Value Vakie | valwe |7 Liniis
(38) (B) | (dBd | qeBy )
137.0 1330 |1 .60 e
136.0 1360 |1 oo TR S
135.0 1350 [ e MY B
1340 1310 o0 FL) "
133.0 133.0 [ FEERN "
132,0 132.0 00 +1.] \
131.0 131.0 00 #1.J \ .
129,0 129.6 Q.0 + 1.1
1240 1240 0.0 # L1 :
1190 119.0 0.0 4.1
1140 1140 0.0 +1.4
109.0 1059:0 0.0 411
1040 104.0 0.0 #1.4 N
950 9.0 0.0 %1, H
940 9.0 0.0 11 )
£0,0 59.0 0.0 EEE
84.0 8.0 0.0 £1.1.- B
9.0 9.0 0.0 _+hl .
4.0 740 I T
£9.0 69.0 Y £ .
64.0 &6 |\ ap s | 7
9.0 5.0 [T £30 -]
540 519 Y] Lol
49.0 45.0 0.0 £1.1
440 19 0.1 +1.
9.0 3G +0.1 £1.4
330 3.8 0.1 £1.
0.0 24 +0.1 1.1
25.0 B8 0.1 [N
280 1.9 0.1 1.1
270 268 0.1 * 1.1
26.0 25.9 A 11l
250 248 .2 411

QI TSIZS--020664

5 A

Job No. = VCESACHOH]
Pages = 7ofd
B. Level linearlty Includlng the kevel runpe contrel
Anticipated Measured . De_:ﬁl:.:i Acceplance
Range Value Value . Value - Limits
(an) (eB) {| . (B} (oY
Auto 940 940 | [T il,l
L "
., Tone bunt response e . L
Time Tone bursi Anticipared Measured Anind Acceplance”
dution, Tb | Cxele Value Value Vil Lomdté |
weighting | (ms) (B} (48) (du\‘ L famy | s
(7] | 108.0 107.9 01 4500
Fast 2 B 117.0 117.0 0.0 \
200 ) 134.0 134.0 0.0 .
Stow 1 & 108.0 108.0 0.0 .
200 500 127.4 127.6 0.0 H
025 1 9.0 98.9 0.4 ;
SEL 2 8 108.0 108.0 0.0 \
200 800 1280 128.0 0.0 ;
16. Peak C sound lpve) // ‘
e ,‘
Number ol cycle Anticipated | Measured, |~ Devistod, Aveeplance
in Value 1| Value, Ecpeak|  Value Lim3is
test signal (am) tl capy [Ti)) _(dm
Contimuous 1330 i 1330 6 .| -
One 1364 1 135.8 08 34
e 7
Number of eycle Anticipaied | Measurd Devimed | Acceptance
in Value Value Value Limits
test signal (dB ) (d8) Ldd} {dd }
Consinwous 1330 1320 20 .
Positive hallcyele 1354 1352 0.2 42.0
Negative half cycle 1354 135.2 0.2 2.0

QUTSI 2020604

T A

:.SSI;I'OI-H 5’8:& N SITHIPORN ASSOCIATES CO,LTD.
: h CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22039

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45)/1 Sidnthom R, Bangbumny, Bangplud Bangkok 10700 THAILAND.
Tel0~2435-8900 Faxd-2433-1679 c-mail:calca iiphom.com http:/fh Ithigh

NICTISINTS LH2S

Job No. : VCESACHMI
Pages  ; Fol8
11 terlund Indlcation
Measured value (dY ) Drrvintad Aceeptance
Positive Negative Valug Lioiis
one-halfeycle | one-halfoycle (48) (dn)
#9.5 5.6 Lo 1.4 '
12, High Level sabllity T
\
SLM Display | SLM Display | Devisied | “Acceplance
\ocep
Frequeacy ariniial al final Value ‘l\_imiu
Weighling {di3) (d8) L1413 ) Cdi}
A - weight 1570 137.0 0.0 03

Cerd. No, : ACL2114S
Papes @ 1ofB

Calibration Certificate

The reported uncertainty is based on & standard uneeringy mulliplicd by coverdge factor & = 2

or any velue following cal

QFTRIZAM-02-41210603

ding a favel of confid

End of Culibratlon Certificate

95 %

7 BT

Equlpment : SOUND LEVEL !;HETER '
Manufacturer : RION [
Modek : NL4Y MimMe UC-52 { Preamplifier NH-14
Serinl No.: 00572566 17040? 17254
1D Nozt BXK_FSD875 t
Condition As Found : GOOD N,
\
Custemer ¢ ALS LABORATORY GROUPATHAILAND)CO., LTD
1H PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KUWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND, i
Location ¢ -
Amblent Tempersture ¢ (230 £3) oL
Pressure ; (1013 £3) kPa
Relatlve Humbdity : (500 +20) %
Recrived Date s 0) NOVEMBER 2021 . B
Celibratian Date © 0204 NOVEMBER 2021
Date of Issue s 05 NDVEMBEREZGZI
i
Calibrated by : . Nathakem Pisutpaisan
Approved by : 7 @‘_/‘,
{ Thanskul Peichurai )
This is issued in with ibe al ISOIEC 17025 siandard, may ned be reproduced

other thae ia fell, except with the prior writtes approval of the head of Catibraion Laboratory.

QF-TH 1 2-0H-H-02000




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No. ¢ ACL21146
JubNo. : VCESACON
Pages ¢ 20f8

Calibeatlon Procedure & CP-AC-01

Calibration Method :
This equipment was galibrated by based on 1EC-51672-3 (2013} Standars for wund Jevel meter (SLMY.
The SLM had (ests to Aconstical and Electrical signal iests oll' frequency weighting wiih Amchm_c chamber and Reference
Sundard Instruments. N
For tesis results of cach items wers made by observailon of cach Instruments dispiay and slso with SI;M'§ display.

iy .

Condltion of (his result of calibration : &'\__ ’

1, Reference Standard Instruments 1 "\_. .
Instrumens Mudct Serleh Mo, Cotfie  RusDale
Waveform Generator 332104 MY48011076 EF-OUI! 2t 1¢-Feb-22
Weaveform Geéncralar sna MY 52302742 EF-O“]'I - 10-Feb-22
Digital Multimeter 334614 MY33220104  EEL.BP, 05.'02“ 10-Feb-22
Digital Multimcter 34614 MY53220076 EEL.DP, PJMM G8-Feb-22
Digital Multimeter 8846A 1997025 EEL.BF. 06’0161 O5-Feb-23
Programmable Autcnuator MAT-1070 2100114 I.SDO-OT."JIE O8-Mar-22
Condeaser Microphone a1s0 571900 Axpbosz osTeb
Meesuring Amplifier NA-4IKAT 34560495 M—!OCI.'S-]] 16—&'1:—22

/
2, This result of calibration was found accuraie as shawn on date and place nrl:n'hhmunn for this calibraled i item unly
3, This cenificole is troceable to the i ional system of unit mainkined at:

3.1 Naional Instiute of Mawrology (Thailand). e
3.2 Thailand Institwie of Sclentific and Technu1omcnl Restarch msm)

i
i
i
I

QF-TS| 244020661

oo 4.

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. = ACL21146
Job Ne. 3 VT8SAC0011

Pages  : dof8
Semmary of Megsurement Result ;.
T
Uncertaloty | Afaximum-permiteed
Parsmeter FPass | Fall ’ ungertalnty of
(8} measurenient (dB)
1. Absolutc sensitivi Ve 02 . NA
2. Sell-generated nolss v - 02 NA
3. Accustical signal tests of frequency weightings B : R
125112 [ - 03 ™ 06
1000 Hz. v - 03 06
5000 Hz v . 03 Y 0.7
4. Electrical signal tesls of frequency weightings i
For 10 Hz 10 4 kHz v - 0.3 \ [T
For> 4 kliz o 10 kHz v 03 ! 07
For > 10kHz t0 20 kHz - - i 1.0
5. Froquency and (ime weightings af 1 kHz ¥ - 0.3 ! 0.2
5. Lang - tezm stability v - 0.1 ! 0
7. Level lhncarity on the referenes level range v - 21 03
8. Level llnearity inchuding the level mnyge control v - 02/ 0.3 7
19, Tane burst respense v - 0.3 03
10. Peak C sound level v - |02 0.35
11, Overload indicatl v | 0.2 0.25
$2. High level stability v - 0.1 . Q.1

QF-TS1 2--H=1 20604

7 .

SITHIPOR N) SITHIPORN ASSQCIATES CO,LTD.
assoclates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 3 ACLIITd
Job Ne. : VCSSACODL
Pages  : dof8

Besult.of calibraclon s
1. Abselute sensitivity .
Refercace Measurcd Accepiance
Acoustle Signal Value Deviation Limit
(dB) {dB) (4B) (dB)
939 (93.96) 919 00" -] 3

2, SelfFgenerated nolse
2.1 Nermal test

Measured Value
(dB) i
14.6

2.2 The microphone af the sound Tevel meler was replaced by elecirical signal mputd-m:c.

Frequency Measuted value ;
Weighting (481 H
A+ weight 99 7
C - weight 163 o
Flat 219 :
3.A lcal signal tests of freg y welghil
Meter free-field secustic respanse ot o I:w:l ul‘SldB
Frequency D from various freqy ighling response curve (dB)
I Hz) Acceplinee
i)
Flat C-wright A*\ltelghl‘ Limits
125 0.5 0.5 0.5 + 1.5
1000 0.0 0.0 0.0 1.0
BOKY -1.8 -1.8 -1.7 +5.0

QF-TS 124K -020664

7 Bl

5ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
essociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

+ ACL21146
Job Ne. = VCESACOI1)
Tages 1 50f8

4, Electricr) signal tests ol froquency welghtlags
Weighting network respense with relulve to | kliz

Frequency Devistion from various frequency weighting responss curve (dB)
(Hz) Acccptance
Flal C-welght Asweight Lirsiis
[2] 00 0.1 0.1 2,0
125 0.0 0.0 01 . 1.5
250 0.0 0.0 01 N +1.5
300 0.0 0.0 0.1 o, LS
1000 0.0 Q.0 00 L0
2000 0.0 Q0 0.0 2.0
4000 0.0 0.0 0.0 +3.0%
8000 o0 ol 0, 5.0 %

5. Frequency and time welghlings al 1 kliz

5.t Frequency weightings at | kilz

Measured Deviated | Acceptance | 7

Frequency Valug Value Limps /
Weighting 1dn) {dn) (dp) -
A - weight 940 0.0
C - weight 940 09 - %02

Fla 94.0 .00 £02

.2 Time weighting st 1 kHz i

Measured Devisted | Acceplance

Frequengy Value | . Value | Limis
Welphting (4B (d ) td )
Frst 9.0 .0 -
Slaw .0 .G +0.]

Leq 4.0 0 0.1

6. Long - term stability

SLM Display | SLM Display | Deviated | Acceptonee
Frequency at initial al final Value Lirnits
Weigliing td3) (dB) (dB) tdB)
A - weight 9.0 940 0.0 +04

QF-TS ) 2 -0d-020600

7 -




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

LContinuation of Calibration Certificate

Cerl. No. 1 ACL2IT46
Job No.  : VCG5AC0011

Pages  : Gal8
7. Lovel lincarity on the reference level range

Anlicipaied | Measured | Deviated | Acceplanes
Value Valge Value [ -Limis
(48) (dB) (a8) {dB) -
137.0 137.0 o0 £11
1360 1360 0.0 + Ly
135.0 1350 001 1
1340 1340 00 10
133.0 1330 00 £
132.0 1320 0.0 11 b
1310 1310 0.0 +1.1 A
129.0 1290 0.0 1.1 by
1240 1240 0.0 1.1 p
1190 1190 0.0 11 H
1140 1140 0.0 L1 |
1090 169.0 0.0 i Li !
104.0 1640 0.0 +1. !
990 990 00 1.1 i
949 940 0.0 21,1 A
9.0 §9.0 0.0 #1.1 ’
8.0 84.0 0. E11
9.0 5.0 0.0 L1
140 740 00.- | AL
69,0 4.0 [ =11
64.0 640 | o0 F1A]
55.0 390 ) 210
540 540 t oo i1
4.0 40.0 00 11
a0 44.0 0.0 %11
20 39.0 0.0 211
10 340 0.0 1.1
300 30.0 0.0 L1
2.0 29.0 0.0 + 1.
280 28.1 0.1 #11
270 7.0 0.0 11
260 260 0.0 # 1
25.0 250 0.0 £ 1.1

Qr-TS1 2040402060

7 .

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTL.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

8 Level linearlty Including 1he level range control

Anlicipated | Mcasured __ng'j:l:d Acceplance
Range Value Valus Valod ™ | Limis
(dB) (an) £:3) (¢B)
Ao 940 54.0 0.0 1.1
9, Tone burst response e
Time Tone burst Anticipmed | Measured Devisted | Acesptance’
dumtion, Tb [ Cyele Value Value Valie,_ Limts |
Weighting (ms) {dn) (dis) (da) S| (dB)
025 1 108.0 107.8 -0} . 15:-50
Frst 2 8 L17.0 117.0 0.0 310525
200 800 M0 134.0 00 Y 1.0
2 8 108.0 108.0 0.0 15550
Slow n
200 800 1276 127.6 0.0 1+1.0
0.25 | 990 08.9 0.1 15350
SEL 2 8 108.0 108.0 0.0 10315
200 800 128.0 128.0 0.0 /3.0
//'
r
10, Frak C sound level o
Number of cycle Anticipated | Measured . " Devinted | Acceplance
n Value ; [Value;Lipend  Valoe Limits
tesl 2ignal (dB) E {dB) {dB} {da?
Continuous 1330 4 133.0 0.0 -
One 1364 ! 1360 04 £30
Lo -
Number ol cycle Anlicipaled Measured Deviated | Acceplance
in Value Value Value Limits.
test signal (a8} (dB ) (dn) (dB)
Continnous 133.0 133.0 0.0 -
Posilive half cycle 1354 1351 03 +1.0
Negntive half cycle 1354 135.1 -0.3 10

Q=TS 121040200801

e,

SITHIPGRN, SITHIPORN ASSOCIATES CO,LTD.
pssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Crert, No, 3 ACL2T146
Job No. : ¥CH5ACODLI
Tages @ Rolg

11. Overload Indicatlon

Measuped value (dB ) Deviated | Acveplance
Positive Negative %Valuc Limits
one-halleycle | one-balf eycle W(dB ) (d3)
89.6 8.7 Lo 415
12, High level siabllity
SLM Display | SLA Display | Deviated J\;.‘c\cplnnw
Frequency at initial an final Yolee Li‘rrl|'|u
Welghting {dB) 1d8) {dB} (d3)
A - weight 137.0 137.0 0.0 0.3

The reported uncertainty is based on a standad uncenainty mulliplied by mvc:‘ge factork =2

ornmy value i o providing  lavel of confidence of approx 95%

Erd pfC. Certlfcate ——

:
H
i

1

QF-TS 20200

7Ll

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

) ]
451-451/1 Sidnthem Rd, Bangbumny, Bangplud Bangkak 10700 THAILAND. NSCoTISISTIS X702
Tel0-2435-8809  Faxd emallcale P =

Cert, No, : ACL2224%
Pages @ laf8

Calibration Certificate

Equipment SOUND LEVEL METER

Manhufactures ! RICN :

Model: NL~42/ Microphone UC-52 £ Preamplifier N11-24

Serlal No.: 00572608/ 170133 / 72947

1D No.: BKK_F80924

Conditien As Found : GOCh

Custemer @ ALS LABCRATORY GROUP {THALLAND) CO. LTD,

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIIWAENG FHATTHANAKAN, KHET SUAN LUANG.
BANGKOX, 10250 THAILAND. '

Location : -

‘.K SIEA
Ambient Temperature ¢ (25.023) °C LYiCeeY
Pressure s (13 £3) kPa v
&
Relative Humldity : {50.0x20) % APPROVEDBY -
|
KEXT CAL, BATE . "/ﬂ: ]

Recelved Date 1l CCTOBER 2022 | RN .
Calibration Date = 25-26 OCTOBER 2022
Datc of Issue 27 OCTOBER 2022

Calibrated by } Naothakem Pisurpaisan

Approved by : ; M

' ( Thanakul Peichorai

This certificate is issued in secordance with the requirements of ISOAEC 17025 standard, may nol e reproduced
other than in full, excepl with the prior written opproval of the head of Calibration Laboralory.

QE-TSI244M-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Callbratton Procedure :

Callbration Method 2

CP-AC-0I

i

Cert. No, : ACL2224%
Job Ne, : YCSSAC0050
Papes 1 Tof8

This equipment was calibrated by based on IEC-61£12-3 (2[i‘l.'3) Standard for sound Jevel meter (SLM),
The SLM had tesis 1o Acoustical and Elsctrical signal (ests of frequency weighting with Anechoie chamber and Reference
1

Standzrd Instruments,

For tests resulis of each ilems were made by observation of ¢ach Inrruments display and also with SLMs display,

Condldan of this result of ealibration :

L. Reference Standard [nstroments @

Inatrbment
Waveflorm Generalor
Waveflomm Generator
Digital Multmeter
Digitel Multimeter
Digitsl Multieter

Programmable Attenuator

Condenser Microphone
Measuring Amplifier

Moslel
332104
315118
JLA6LA
3M61A
J4461A

MAT-1070

4180

NA-2KAL

Serial N,
MY480170%
MY$52202712
MY53220104
MYS3220074
MY60024273

62100114

9771900

34560498

Cert.No, Das Date
EFO007-22  D4Feb2d
EF-D008-12  O4-Fah2l

EELBP.G4/0265  09-Feb-23
EELBP. 030265 09-Feb23
EEL.BP.05/0265  0%-Febr23
EE-0009-22  07-Peb23
24-Feb-23

22-Febr23

2, This result of calibration was found accuraie as shown on date and place of ealibration for this calibrated lem enly.
3. This centificate is traceable to the international syslem ol unit maintaincd a1 :
3.1 Natienal Institule of Metrology (Thailand),
1,2 Thailend Institute of Seientific and Toshnological Research (TISTR).

QF TSI 240404020661

A

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. + ACL22245

Job Na. t VC65ACD090
Pages  : JolB
Summaty of Measurement Reselt:
} )
L Uncertaftny | Mastmubrpermlied
Parameter f Pae | Fall @) uncerisinty of
{ ‘measurement {(AB)
1, Absolule sensitivity v o 0.2 - NA
2. Sell-generated noise v - S 02 A
3. Acoustical signal tests of frequency weightings B -
125 Hz v - 03 - 0.6 -
1000 He v . 03 0.6
8000 Ha v - 03 o7
4, Elcetrical signal tests of feguency weightings i
For 10 Hz to 4 K%z v - 03 i 0.6
For> 4 kiz10 10kHz v - 03 : 0.7
For > 10 kliz to 20 kiz - - - ] 1.0
5. Frequency and time weightings at | kHz v - 0.2 N 0.2
6. Long « term stabiity v . 0.1 ; 0.1
7. Level linzarity on the reference level range v - 0.2 1.3
8. Lavel linesrity including the Jevel range control v -+ 02 - 0.3
9. Tone bursi response 4 - 0.2 0.3
10. Feak C sound level 4 - 02 0.35
11. Overload indication ¥, - 0.2 025
12. High leve) stability Y N 0.1 0.1

QF-TSI2HH-03-D30651

72 A

SITHIPORN, SITHIPORN ASSQCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Now 1 ACLR24S

Job Ne. : YC65AC0090
Pages  ; Sof8
Result of calibration ¢
1. Ahsolute sensitivity :
Reference Measured Aecplanie
Acoustlc Signal Vajue Devintion Limit
(d8} (48} 48} (a8}
93.9(93.95) 9319 0.0 0.}
2, Self-generated noise
1.1 Nomal test

Measured Value

(dn)

15.1

2.2 The microphane ol the sound level mgter wis replaced by eleeirical blp\nl‘input dovice,

Freguency Measured value
Weighting an)
A - weight 11.6
C - weight 1.6
Fla 2).5
3. ical signal dests of frequency welghting:

Moeter free-field ncoustic response at s tevel of §4 dB

Frequency Deviation from various freg: ghling response curve {€R)
(hz) 5 . Acecplance
Flat C-weight Arwright Lintis
125 0.0 0.1 0.1 + 1.5
1000 0.0 0.0 .0 £1.0
8000 0.5 0.6 0.6 =5.0

QF-TS1 204020604
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SITHIPOR N) SITHIPORN ASSQCIATES CO,LTD.
pesociates CALIBRATION LARORATORY

Continnation of Calibration Certificate

Cerl, No. 1 ACL22245
Job No, : YCG5ACHH90

Pages  : Sof8
4, Electrical slgnal tests of frequency weighlings
Weighling network response with relakive to § kHz,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) , , Acecplance
Flat C-weight A-weight Lirits
63 0.0 0.0 0.1 2,0
125 .0 0.0 0.0 +1.5
250 3.0 00 0.0 .5
500 0.0 [R] 0.0 15
1000 0.9 0.0 0.0 11.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
B0 0.0 0.1 0.1 5.0
5. Frequency and tlme welghtings al 1 kHe
5.1 Frequency weightings at | kHz
Measured Deviated Acceptance
Frequency Value Value Limils
Weighting (an) (<B) (dB)
A - weight 94.0 0.0 -
- weight 94,0 0.0 402
Flat S0 0.0 +0.2
5.2 Time weighting at } kHz
Mensured Deviated | Acoeptance
Frequency Value Value Limits
Weighting (en) (im) (d8)
Fast 94.0 0.0 -
Slow 940 0,0 +0.]
Leq $4.0 0.0 +0.1
6. Long - term siabllity
SLM Display | SLM Display | Deviated Acceplance
Frequency al initial at Minal Value Limits
Weighting (4B) (d8) (dB) (an)
A - weight 94.0 9.0 0.0 +0.3

QF-TS) - -t 0206

7 AN




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continnation of Calibration Certificate

Cert. No. 1 ACL23248
Job Ne. ¢ VCESACOIS
Pages & Sel8

7. Level inearity on the reference level range

Anticipated | Measured | Devimed Accopiance
Value Value r value | Liniis
{di) (€B) - (dB) {dB)
137.0 1378 Poa &1l
1360 1360 | 00 £bl
1358 135.0 [ RETH
134.0 134.0 0.0 1.
1338 133.0 0.0 214
1320 132.0 0.0 £1.1
1310 1310 0.0 %13
129.0 120.0 0.0 +1.]
1240 124,0 0.0 +1.
119.0 119.0 0.0 +1.1 |
114.0 1140 09 41 :
105.0 109.0 0.0 211
104.0 1040 0.0 211 _
99.0 2.0 0.0 * L1 ’
4.0 94.0 0.0 21 .
£9.0 89.1 0.1 +11 |
24,0 84.1 0.1 1.1
9.0 1.0 0.0 %11
4.0 4,1 0. %11
69.0 9.1 Lol *11
£4,0 64.0 00 1,1
59.0 59.1 Lol +1.1
54.0 54.0 L 00 Ll
49.0 490 0.0 & LI
44.0 440 0.0 & 1.1
39.0 10 00 1.l
4.0 .1 [X] 1.1
30.0 300 00 &1
29.0 2.1 0l £1.1
280 281 [X] &1
27.0 1.1 0.l £1.
2.0 26,1 Q.1 1.1
250 25.1 [X] #1.

QF-TS 1 2-04-04 020004

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTI.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

o B

Cert. No. 3 ACLI2245
Job Mo, 1 VCSSACHOHH
Pages  : Tof8

8, Level linearity Including the level range control

Anticipated | Measued | Devisled Accepiznce

Range Value Vue (| Value Limils
(dB) (da) - (dB) {di}
Autg 4.0

S0 0.0 &1.1

9. Tone burs response Toel

Time Tome burst Anlicipaled | Measured Devinled
durstion, T Cycle Value Valoe vrlve
weighing | () (dB) () (dB)
025 3 L08.0 1079 0.1
Fost 2 8 117.0 117.0 0.0
20 200 140 134.0 0.0
2 B 108.0 108.0 0.0
Slow
200 800 1216 127.6 0.0
025 1 k] 989 0.1
SEL 2 8 108.0 108.0 0.0
200 800 1280 128.0 0.0

10, Pesk Csatind level

Number of cycle Anlicipaled | Measured Devialed | Acceptance
in Value - [Value, Lepenk|  Value Limits
1651 signal (dB) . (as) (dB) (dB)
Continuous 1330 1330 0.0 -
One 1364 . 136.0 0.4 #.0
Number of cycle Anticipated Measured Deviated Atceplance
in Value Value Value Limits
test signal (dB} (dB) (dB) (B}
Conlinuous 1330 133.1 0.1 -
Tositive hall' cycle 1354 135.3 .1 +2.0
Negalive half cycle 1354 1353 .1 2.0

QFTS 1 2-0444-020661
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pesectates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2224S
Jub No. @ VCGSACI090
Papes 1 BolR

11, Overload ledieation

Measured value (dB ) Deviated Acoeplanee
Positive Negative Valo Lirats
one-halfcycie | one-hall cycle (dB ) [€1:3]
89.6 9.5 AL 115

11, High level stability

SIM Display | S1M Display Devinied Acceplance
Frequency x final Value Limis
Wreighting. {d3) 1dB) {dBR)
A - weight 137.0 0.0 0.3

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

fidesice af imately 95 H

or pny value following ding a lavel of

End of Calibration Cerilficate

QF-TS12-M-M-02060
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451-451/1 Sldmhem R, Bangbumey, Bangplud Bangkok 10700 THAILAND. NSC-TISITIS 17008
Tel.0-2435-6800 Fax.0-2433-1679 ikl ith com hitp/is ith

Cerl. No. 1 ACL22233
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Calibration Certificate

Equipment: SOUND LEVEL METER

AManufacturer: RION

Model : NL-42/ Microphene UC-52 # Preamiplifier NH-24

Scerial No.: O0GT27I7 7 15RTIZF 58713

D No.: BKK_F50927

Condiflan As Found ¢ GOOD

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

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KIIWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10259 THAILAND,

Location : - :F
Amblent Tempersture 3 (230 £3) o TVIEW BY 'Zr”“‘f"‘
Pressure s {1013 £3) kP 1

[ Wrrhoa (¥
Relative Humbdity : (500 £20) %% APPROVED BY LN
Recelved Date: 03 OCTOBER 2022 CAL DATE
Callbration Date : t8-19 OCTORER 2022

Date of Jssuc : 20 OCTOBER 2022

Calibrated by ¢ Nathukom Pisulpaisan

7 k.

{ Thanakul Petchurni

Approved by ¢

This certificale is issued in pccordance with the requirements of [SOALC 17025 standard, may not be reproduced
othier than in full, excepl with Uk prior wrilien approval of the bead of Colibration Laboratory,

QF-TS124H-4 020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continvation of Calibration Certificate
Cert. Now 3 ACL22233
IobNa, 1 VCESACO0SS
Pages : 2of8

Calibration Procedure : CP-ACO1

Catlbration Method : i :
This equipmenl was calibrated by based on IEC-61672+3 (2013) Standard foe seiid level meter (FLM).
The SLM had 1e31s 10 Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference

Standard Instruments, I

Ear lests results of each items were mace by ion of each I s display and also with SLM’ display,

Conditlon of this result of calibration : =

1. Reference Standard Instruments ¢ N\ .
Instrument Mpdet Serfal No, Cort No. Due Date
Wavelonn Generator 32108 MY48017076 EF-O\DO?_'H 04-Feb-23
Wavelorm Generaior 315118 MY52302742 EF-0008-22 (4-Feb-22
Digital Multimeter I3461A MYS53220104 P.El.ﬁ]’.‘.[l-imﬁﬁ 09-Feb:22
Digital Multimeter 334614 MY53220076 EEL 8P, pmﬁs 09-Feb-2}
Dighal Multimeter 4614 MYE0024272 EEL.BP,G8#0265  09-Feb:2}
Programmable Atenustor MAT-1070 62100114 EF-0003-22  O7-Feb-2}
Condenser Microphone 4180 2977900 AA-1013-22 © 24Febe2d
Measeying Amplifier NAMZKAL 34560495 AAO0S2E  Z2Pch-23

,
2. This resull of calibration was fund accerate as shown on date and place of calibration for thls sakbrated item onty,
3, This certificale is traceable to the international sysiem of unit mainlained ai

3.1 National Institute of Melrology (Thailend),

3.2 Thailand Tnsti £ Selentific and Technological Research (TISTR).

QF-TSI2:04-05-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL22233
Job Na, 1 VCESAC0088
Pages 1 3078

. sult 2
Uncertabnty Muximup-permiited
Parameter ; Pam Fall «B upceriainty of
[ messurement (dIF)

1. Absolute sensltivity v - 02 WA
2. Sell-generated nolse v - 02 WA
3. Acoustical signal 1ests of frequency welghtings - C.

125 Hz 4 - 63 . [

1000 Hz v - 03 0.6

8000 Tz v - 0. N 07
4, Electricsl signal tests of frequency weightings . !

For 10 iz 104 kHz v - 0.3 | Y]
Far>4kHz 10 10 kHz v . 0.3 | 0.7
Fot > 10 kHz 0 20 kHz - - - ! [T
5, Frequency and time weightlngs at ) kHz v - 0.2 ! 02 .
6. Long - term stability I - 0.1 [
7. Loval linearily oo (he reference level range v - 0.1 03
5. Level linearily including the level range control v - 0z’ 03 °
' 9, "one burst response 4 - 0.2 0.3

10, Peak C sound level v - 02 035
11. Gverload indication v . 0.2 [F
12. High level stbllity 4 - 0.1 [

QE-TSIZ--04-020564

S5ITHIPORN,; SITHIPORN AS8SQCIATES CO.,LTD.
associales CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL22233
Job No. @ VC65AC0088
Pages  : 408

Beault of galibration 1.
1, Absalute scasitivity
Reference Measured Acceptance
Acouslic Signal Velue Deviation Limic
(d8) (dB) (dB) (dB)
93.9 (33.95) 91.9 00 k]
2, Self-generated nolse
2,1 Normal test
Measured Value
{dB)
155

2,2 The mierophone of the sound level meler was replaced by eleciricsl signa) inpul device.

Frequency Measured value
Weighting {dB)
A - weighl 108
C - weight 17.1
Flat 229
LA tical signal tesis of freg; Ightl
Meter free-field scoustic response at a level of 34 dB
Fregquency Deviation frofm various fi ighting response curve (A3}
[Hz) . . Acceplance
Flal C A
gt ight Limits
115 0.} 03 0.3 =15
1000 0.0 0.0 0,0 1.0
000 0.6 0.5 0.6 *5.0

QFTS12-04-E-02 64

7 A4

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Bssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

A, Ebectrics) signal tests of frequency weightings
Weighting network response with relative 1o 1 kilz.

Cert, No, : ACL2221)
Job Ko, : VC65AC0088
Pages  : SolB

Frequency Deviation from various frequency weighting response curve (68)
(Hz) Acceplance
Flat C-weight A-weight Limits
§3 2l 0.1 .1 +2.0
125 0.0 2.0 4l . 215
50 a8 0.0 .1 ' 1.5
00 2.0 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 welghtings at 1 kilz
5.1 Frequency weightings at 1 kEx
Measured Deviated Acceptance
Frequency Value Value Limits
Weighting {dis ) (e8) tdp)
A - wright 94.0 0.0 -
C + weight 94,0 0.0 +0.2
Flat 94.0 P +0.2
5.2 Time weighting at : kHz
Mensured Devialed | Acceptance
Frequency Value Value Limits
Weighting {dB) (dB) i)
Fast S4.0 0.0 -
Slaw 4.0 0.0 0.1
Leq 94.0 .0 &4.1
6, Long - term stability
SLM Display | SLM Display |  Deviated Acceplance
Erequency at initial a1 Mnal Value Limits
Weighting (4B) (dB}) (dB) (dB)
A - weigh 94.0 94.0 0.0 0.3

QF-TSI2-(4-04-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22233
Job No. : VC65ACOUES
Fage:r  : GofB

7. Lavel linearity on the reference level range

Anticipated | Measured | Deviated Atceptance

Value Yalue {0 Value Limils
(dB) (ap} [ (am) (da8)
137.0 1370 0o *1.
136.0 1360 .00 £1.1
135.0 135.0 0.0 &L
1340 134.0 0.0 1)
133.0 133.0 0.0 #11 -
132.0 1320 0.0 £1)
131.0 1310 00 #1.1
1290 125.0 00 £l
1240 1240 [ %11
119.0 1198 00 N
1140 1140 00 £1.1
1090 1090 00 211
1040 1840 00 £1.1
ErA) 9.0 00 21,4
9.0 940 00 #1.
8.0 9.0 0,0 £1,)
84.0 24.0 0.0 £1,
79.0 1.0 0.0 £1,1
74.0 0 0.0 #1,1
49.0 69.0 R +1,1
64.0 640 L 0o 41,1
59.0 59,0 00 £1.
540 540 . 00 %1
49,0 49.0 0.0 411
4.0 44.0 0. £ 1.1
39.0 390 0.0 £ 1.1
34.0 30 0.0 £ 1.1
300 300 0.0 £l
29.0 290 ng N
28.0 28.0 0.0 £l
27.0 28 0.0 1.1
26.0 260 0.0 1.1
250 280 00 £1,1

QF-TSI3-04-D4-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22233
Job No. : VCE5ACD0RE

Pages : Tof8
R Level linearity including the bevel range contral
Anticipated | Measured | Devisted | Acocptance
Range Vatue Valua Value Limhs
4By (o8) | temy (dB)
Aule 4.0 940 . 0.0 =1.1
9. Tone burst reapomae
Time Tone burst Aniicipated | Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (é8) - {dB)
023 i 108.0 107.% Al - 1.53;-5.0
Past 2 & 117.0 7.0 0.0 -1.0325
200 800 1 14.0 13.0 Q0 =10
2 & 1080 108.0 ] L5350
Slow
200 800 127.6 127.6 0.0 +1.0
025 1 9.0 98.9 0.1 15550
SEL 2 8 108.0 1080 049 1.03-25
200 80O 128.0 128.0 00 C 210
10. Peak C zound level
Number ef cycle Anticipsied | Measured Devisted | Acceplance
in Value Walue, Lepeak] Value Limits
tesl signal (dB) (dB) {dB} (8}
Continvous 1330 ° 133.0 0.0 -
Onc 1384 136, 0.3 13.0
Numiber of eycle Anticipated | Measwred | Devisted | Acceplance
in Value Value Value Limits
et signal (dn) {dB} (dB ) (dB)
Consinuous 133.0 133.0 0.0 -
Pasitive hall ¢ycle 135.4 135.1 0.3 2.0
Nregative half eyele 135.4 1351 0.3 2.0

QF-TSI2-01-04-020684

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTI.
associates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACL22233
Job Mo, ! VCSSACOIES
Pages  : RofR

11. Overload [ndleatlon

Measured value ( dB ) Deviated Acesplanee
Positive Negative Value Lirfis
one-half eycle | onechalf cycle {dB) (dB)
£9.5 89.8 0.0 x5

12. High fevel stabllity

SL.M Display | SLM Display Deviared Acceplanse
Frequeney at inilisl at final Value Usnits
Weighting Len) (iR) (dB) (di}
A - weight 137.0 137.0 0.0 0.3

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

or any volug

ing o lavel of eonfidence of Lmacly 95 %

End of Callbration Cerlilcate

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

451:451/1 Sidnthotn Rd,,Bangbumru, Bangplud Bangkok 10700 THAILAKD, NSE-TISITIS 17028
Telo-2435-8800  Faxt-2433.1679 e-mall:cab-c pdt i onm
Cert. No. : ACLI2198
Pages @ lafd

Calibration Certificate

Eqalpment : SOUND LEVEL METER
Manufacturer ¢ RIOR i ‘
Model ; MIL-42 Microphone UC-52 / Preamplifes NH-24 -
;

Serjal No.: 00597164/ 180407 / BRIT7
1D Noa: BKK_F5095%
Condition: A< Faund ¢ GOOL ' Y

N
Customer : ALS LABORATORY GROUP {THAILAND) CO,, LTD,

104 THATTHANAKAN 40, FHATTHANARKAN RO..QD.
KIIWAENG PITATTHANAKAN, KHET SUAN LUANG,
BANGKOCK, 10250 THAILAND,

Location ; . Crevpwby L Wik 9

Amblent Temperature : (230:3) - i R |

Pressure ; {033} kP i ¢ . H
§ATHE y e 2

Relztive Humidlty : {500 x20 } L h ; M OVED B : :
! rprge e Ml

Reccived Date: 15 SEPFTEMBER 2022 s -

Calibration Date : 1921 SEPTEMB:ER 202

Date of Issue: 2T SEPTEMBER 2022

Callbrated by : : Nathakom Pisutpaisan

Approved by : 7 W’_ .

{ Thanakul Perchursd )

This perti is issued in dance with the of ISQAEC 11025 standard, may not be reproduced
other than in full, except with Lhe prior writien approval of the head of Calibmtion Laberatory.

QUF-TS12-H 04020604




SITHIPOR N) SITHIPORN ASSQCIATES CO,LTD.
associates - CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Now 1 ACL22198

Jab Na. : YCE5AC0083

Fages 1 21of8
Calibrailon Procedure CP-AC-01

Calibratlon Methed §
This equipment was calibraled by based on IEC-61672-3 (2(113) Standard for wmd tevel mmr (SLM).

The SLM had tests o Acoustical and Electrical signal tesis nl'fﬂql-lmq wrighting Wll.'nAnndmlc chamber 2nd Reference
Standard Instruments, I

For tosts resulis of <ach Jiems were made by observation of cech Tnstraments display and also with SLM';‘ display,

.

Conditlon of this result of calibration : \\

1. Reference Standardt Insbrumens
Weveform Generlor 33210A MY48017076 EF-OPCI?-n O4-Feb-22
Wavelorm Gemeralor EXRIRI:] MY52302742 EF-00D822 04-Feb23
Diglial Multimeter 1346LA MYS120104  EELBROJDIGS  D9-Feb2d
Digital Multimeter J3461A MY52220076  EEL.BP, n:mss !D-F:b'-!!
Mgital Multimeter JA61A MY&0024273 EELBP, nsmss 09-Feb23
Progremmable Atteauaior MAT-1070 62100114 CF-0009-12 07-Feb-2}
Condenser Microphane 180 2077900 an) D132z 24:Feb23
Measuring Amplifier NA-42KAl 34560495 A}asms-u 22-Feb-22

2. This resull of calibration was found securate as shown on dalc and place ufcul.ilmllcﬁ\ ﬁ::‘his uh'h‘aled’ll:fﬂ%nly.
3. This centificate is aceable to the Inlemational systern of unil maintained at 2 ,-"'

3.1 Mationa! Institute of Mctrolagy (Thailand).

3.2 Thailand Institute of Scientific and T:chnolngju! Rescarch (TIS'.I'RJ

|

QF-TS12-04-04-020604

a ff/ﬁ_

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
assaclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ne. : ACL22198
JobNo. : VCESACHIR

Pages  : Dof8
Summery of Measurement Result ;.
L
Parameter Pasme ilﬂ uncerislnty of
s ineasurement (dB)
L. Absalute sensitivity v - 02 L, N
2. Sel-gencrated noise v RN A
3. A ical signal tests of frequency weightn S N
125 Hz v - 03 N\ 0.6
1000 Hz v . 01 [THE
5000 Hz v - 0.3 ! 67
4, Tlectrical signal tests of frequency weighlings \ ) B
For 10 Hz to 4 kHz v - 03 } 0.6
For > & kHz 10 10kKz v . 03 j. - 07
For > 10kHz te 20 Kliz - - - ] i0.
5. Froquency and time woightings at 1 kHz 4 - 0.2 i 02
6. Long - tesm sisbility v - 0.l / 01
7. Level Xinearity on the reference level range v - 0.2 | 03
8. Level Kinearity including the level range control 4 - 02 ./ [
9. Tone burst response v - 0.2 03
10, Peak € sound level v 02 0.35
11, Overload indi s 02 05
12. High level siability v - (X 0.1
—
l "
i
GF-TS 12-04-04-020654
o BL .

SITHIFPOR N} SITHIPORN ASSOCIATES CQ,LTD,
associates CALIBRATION LABORATORY

Contineation of Calibration Certificate
Cert Now : ACL22198
Job Mo, : VCESACTIR3
Fapes 1 403

BResult of calibratlon
1. Absolute sensitivity f .
Reference Messured Acceplance
Acoustic Signal Ve}ua Devislion Limit
(d3) (dB) (dB) {di}
93.9 (53.95) 919 ~-0a 0.3 '
2, Self-gencrated nolse .
2.1 Normal lest ".\
Mensured Value h
(dB) :
15,1 }

2.2 The microphane of the sound level meter was replaced by elecirical sigml!'lnpm davice.

Frequeney Meavured vatue :‘
Weighting (dB) !
A - welght L6 S .
€ - weight 1.6 ’
Flal 233

3. Acoustlcal signnl tests of frequency welghtings
Meter Gre-field pecustic response at o level of 34 dB

Frequency Deviation from vmwnhmmwy curve {dB)
(Hz) ' B Acceplance
Fli C it A
" gt Aeigh Limits
125 0.1 0.} 02 +1.5
1000 0.0 (5] 0.0 x1.0
8000 0.0 0 0.1 5.0

QF-TS 1 2-04-U4 12066

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

b /?f/. .

Cert. No. : ACL22198
Joty No. 1 VC654C0083
Pages : Sof8
4, Electrical slgnal tests of frequency welghilngs
Weighting neiwork response with relalive to 1 kHz.

Frequency Deviation from various f ighling response curve (dB)

(1) Flat Cowelght | Awelght “m"

63 0.0 08 00 2.0

125 [ [ 00 - £15

240 0.0 00 0.0 T S

500 o0 00 0.0 T dlS
1000 0.0 0.0 0.0 3.0
2000 00 0.0 00 4210
4000 00 0.0 0.0 £3.0°%
$0600 09 0.1 0.1 250 °

5. Frequency and tlme weightings al 1 kliz

5.1 Frequency weightings at 1 kilz

Measured Devinted Acceptance |

Frequency Velue Value Limits |
‘Wrighting {dp ¥ {dn) (dB) .-
A -welght 4.0 0.0 -
C - weight M0 [ &2
Flal 940 | 00 - 202
$.2 Time weighting a1 1 iz i
Measured Devizled
Frequency Valve Value -
Weighting {dB} (dB)
Fas 94.0 0.0 -
Slow 94.0 00 £ 0.1
Leg 94.0 00 101

6. Lang - term stabllity

SLM Display | SLM Display | Deviated Acceplance
Frequency s initial o fina) Value Limits
Weighling {dB) (dB) (dB) (dB)
A+ weight HY 0 0.9 103

QF-TS 1 2-34-H-U20664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. £ ACLI2198
Job No.  : VO65AC0082
Fapes 1 Gof8

T. Level dineariiy on the reference bevel range

Anticipated | Measured Deviated | Acceplance
|aprreRaat R
Velue Value i Value - Linits
{dB}) (dB) (dB) (dB)’
1370 1B | 00 +1,1
1360 1350 |1 o0 211
1330 1350 [ e MY
1340 1340 0.0 kL1
1330 1330 00 AN X
1320 1320 00 ITEEN \
1314 1310 0.0 1,1 = \
120.0 129.0 0.0 +1.1 kY :
1240 1240 0.0 £1. ",! |
119.0 119.0 0.0 +1.1 ! '
1340 1149 00 211 |
109.0 109.0 0.0 #1.1 |
1840 4.0 0.4 £1.1 If'
99.0 99.0 0.0 &Ll / i
94.0 940 [ +L1 !
89.0 89.0 0.0 1.1 2
840 84.0 .0 £1.1.7
9.0 790 0.0 =10
140 740 00 .| =14
69.0 69.0 T £11
640 640 i 00 = 1.1
59.0 9.0 i 00 21,1
54.0 539 [ - #1)
49,0 49.0 00 £1]
4.0 44.0 0.0 211
5.0 390 00 41,1
HO 340 0.0 411
300 30.0 0.0 +1.]
25.0 29.0 0.0 411
280 280 0.0 411
210 211 0] +1.1
260 2.0 0.0 % 1,1
25.0 250 0.0 £1.1

QF-TS13-04-04 020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22158
JobNa, : VC654C0083

FPages : 748
8. Lave] linearity fncludlng the bevel range control
Anticipaied { Measured _Qe_mlod Acceptanes
Range Value Value Valua |- L\mus
(#8) (d8) (d8) tes)
Aulg 540 94.0 0.0 .1
[ .
9. Tonc burst response T
Time Tone burst Anticipated | Measored D!vad Acocgtance |
duration, Th Cycle Value Value Valie, Limits Y
Weighting [{) (dn) (d3) (aB) ™| {d8) :
025 1 108.0 107.9 0.1 \ 153-50 |
Fax 2 3 1170 7.0 0.0 13,0328
200 [ 134.8 14,0 0.0 1 £1.0 i
Slow 2 3 108.0 1080 0.0 18 : 5.0
200 300 127.6 127.6 0.0 1410
0.25 1 99,0 985 0.1 1.4;-50
SEL 2 [ 108.0 3080 0.0 ;
200 500 1280 128.0 0.0 ;
10. Peak C sound bevel ,
Number of cyele Anticipated | Measured || - Devisted | Acceprance’
in Value i|Value,Lopesk|  Value Limits
test signal (4B) il (am) (4B) (48)
Continvous 1330 il 1330 0.0 -
One 1364 1 136.) 0.1 1.0
Number ol cycte Anficipated | Measured Devisted | Acceplance
in Value Value Velue Limits
Lest signal (4B} (dd) (dB) {dit)
Continuous 133.0 132.0 0.0 -
Posttive half cycle 1354 135.2 0.2 42,0
Negative half eyele 1354 135.2 0.2 220

QF-TS12-04-H-0206604
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. 1 ACL22148
Job No. : VC65AC0083
Pages @ Bal®

11, Overload ndlcatlon

Measured value { dBE ) Deviated Arceptance
Posilive Negative Nelue Limits
onc-half cycle | one-halteycls [ (4B} [48)
89.6 39.6 100 15
12, High level stahllity
SLM Display | SLM Display Deviated Arceplante
Frequency atinkiia) ac fimal Valve "Limits
Weighting {4B) (dB) (dB) (dB)
A - welght 137.0 137.0 0.0 403

The reported uncertzinly is based on a standard uncenainly muliplicd by c\wcrlae facior k =2

or any value foliowing. ionproviding a lavel of

of 5%

End of Catibratlon Certificate

'

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

451-451/1 Slrinthem Rd, Bang‘numru, Bingplud Banghok 10700 THNMND
Tel0-2435-8800 Faw.0-2433-1679 il com hitp:fjs om

NSCoTISISTES 17823

Cert. Na. : ACL22243
Pages = 1nf3

Calibration Certificate

Equipment : SOUND LEVEL METER
Muanufactarer @ RION
Modcl : NL~42 Microphene UC-52 / Preamplifier NH=24
Serlal No.: COSF2457/ 170214 4 72795
1D Noa DKK_F50922
Condlion As Found : GOCD
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHBWAENG PHATTIIANAKAN, KHET SUAN L'UANG

BANGKOK, 10250 THAILAND,
Location : - T
Amblent Temperature : (23043) o I
Pressure (101313 kPa
Relative Humbdity @ (300 £20) % | ATPRUNELEY

!
next e oare 4% ""’ i3

QFTS 1241HH 020004

s BIA.

Received Dates
Calibration Date :
Date of Issue 3

Calibraicd by =

Approved by :

This certi Is Issued in

11 OCTOBER 2022
25-26 GCTOBER 2022
27 OCTOBER 2022

Nathakom Pisutpaisan

e Bt

{ Thanakul Pechurai

with the i Ol ISCMEC 17025 standard, may not be reproduced

other thar in full, exeept with the prior wrilten approval of the head of Calibmtion Labaratery.

QF-T512-M 04030664




SITHIPOR N} SITHIPORN ASSQOCIATES CQ,LTD,
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ¢
Joh Na.
Pages
Callbration Procedure : CP-ACC]
Callbration Method : :
This equipment was calibraicd by bascd on TEC-61672-3 (2013) Standard for sound level meter (SLM),
The SLM had tests (o Acoustical and Electrical signal tesix nk"' quency weighting with A sechui shamber and
Standard Jnstruments, !

For tsts results of each items were made by obscrvation of ach Tnstruments display and also with SLM's display.

Condition of this result of calibration :
1. Referomee Standard Jastruments :

Waveform Generstor 332104 MY48017076 EF000722  O4-Fib2d
Waveform Generaior 33sns MY52302742 EF: X 22 O4-Feb-22
Digital Multimeter 3MEIA MY53220104  EELBP.40N65 09Feb23
Digital Muliimerer 3MEIA MY522200%  EELBP.DMOIES  09-Feb-23
Digital Mulimeter 61 MY60024273  CELEP.0SALES  09-Feb23
Programmable Aneausior MAT-1070 62100114 EF-000922  O%Febd3
Condenser Microphens aigo 2977900 m—}hla-u 24-Feb-23
Measuring Amplifier NA~2ZKAL 560495 AA300522 22-Feb-23
-

2. This rosult of calibration was found accuratc as shown on dale and place of calibration. foc thia calibrated ilem only.
3. This certificale is raceable {0 (he intermational sysiem of unit maintoined at ¢ '
3.1 National Institule of Metrelogy (Thailand). .
1.2 Thalland Inslitute of Scientific snd Technological Resexreh {TISTR).
|

QF-TS 1 2:04-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. ¢ ACL22243
Jab No. : VCESACO090
Pages ¢ Jof8

Summary of Measurement Besolt ;.
i
i . ¥ lited
Parutoeter ‘ Paua | Fall un<erialnty of
! {B) .
i measurement (B)
1. Absoline sensitivity v - 02 T NiA
2, §elt- d noise ' . C D2 A
3. A ical signal tests of frequency weighlis ) )
125 Hx v . 03 . 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 0.3 g 07
4, Electrical signal tests of frequency weighlings \
For 10 Hz 104 Kllz v 0.3 i 0.6
For >4 kKlzto 10kHz v . 0.3 : 0.7
Foe > L0 kliz fo 20 kilz - - - ! 1.0
4, Frecuency and fime weightings at 1 kHz 4 . 02 fi 02
6. Long - Lerm stzbility I - 0.1 # 0.1
7. Level Bncarity on the reference level range v - 02 . 0.3 |
8. Lovel Enearity including the level range control v - 01 7 03
9. Tone burst response v - 02 0.3
16, Peak C sound Jevel v 1 - 6.2 0.35
1. Orverload indicat v S 62 028
12. High love! siability v - 0.1 .1

QF-TEIIH-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢ ACL21243
JobNu. & VCSSACHO9L
Pages 1 Aof8

Result of calibration :
1. Absolute sensltlviey
Relerence. Measured Acgeptance
Acouste Signal Value Deviation Limit
(dB) {¢B) [€:D) (4B)
93.9 (53.95) 1.9 0.0 0.3

2. Self-generated nolse
2.1 Norma? test

Measured Value
(d8)
14.6

2.2 The microphoue of the sound Teve! meter was weplaced by eloctrieal sienal inpunt deviee,

Frequency Measured value
Weighting (4B)
A - weight 5.9
C - weight 16.9
Flat 246
34 tical slgnal tests of freg Ightlng:

Meter frec-ficld acouslic response at s level of 34 4B

Trequency Dicviation from various frequeacy weighting responss eurve (d13)
(i) Flat Coweight | A-weight Aceeptance
Limits
125 0.3 0.4 0.4 =15
1000 00 04 0.0 =140
2000 -1.4 -14 =13 5.0

QF - THIZH-(4-020004

e Bt

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

CerL No. : ACL22243

Joh No, ; VCESACOIKO
Pages @ 5af8
4, Electrizal stgnal tesis of frequency welghtings
Weighting network response with relative ta | kllz.
Frequency Deviation fom various frequency weighting response curve (dB}
{1z} N ) Acceptance
Flat C-weight A-weight Limits
63 0.0 0.0 20 2.0
125 0.] 0.0 0.1 11,5
250 0.0 0,0 0.0 - *1.5
500 0.e 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 flme welghtings 21 1 kiiz
5.1 Frequency weighlings at 1 Wl [z

Measured Deviated | Acceplance

Frequency Value Value Limits

Weighting {dn ) (dB) (dB)

A - welght 94.0 0.0 -

C - weight 94,0 0.0 x02
Flnl 94.0 0.0 £02

5.2 Time weighting al 1 kRz

Measured Devided | Acceptance

Frequeney Velue Value Limits
Weighting (dB) (dn) (dn)
Fast 94.0 0.0 -
Slow $4.0 0.0 0.1

[ 94.0 0.0 0.1

6, Lang - term sisbility

SLM Display | SLM Display | Deviated Acceplance
Erequency &l inflial 21 Einal Value Limits
Weighting (an) (dB} (dB) (dB)
A - welght 54.0 94,1 Ql 0,3

QF-TS 1 24 {12066

77 A




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATGORY

Continuation of Calibration Certificate

Cert. No. : ACL22243
JobNo, : YC6SACHI
Papes 1 Gof8

7. Level Hinearlty op the reference Jevel range

Anticipated | Measured Aceeplance
Value Value Limits
(68) (dB) i (dB)
137.0 137.0 ! +1.1
136.0 1360 H 1.
1350 1350 1.1
134.0 134.0 xL1
1320 133.0 *1.1
132.0 1320 & 1.1
131.0 1310 +1.1
125.0 128.0 & 1.1
124.0 124.0 =).1
115.0 119.0 0.0 & 1.]
114.0 114.0 0.0 +1.]
L09.0 109.0 0.0 x1,]
140 104.0 0.0 £1.]
$.0 .0 0.0 1.1
4.0 94.0 0.0 +1.1
3.0 §9.0 0.0 +1.1
84.0 84.0 0.0 1.1
730 798 2.0 +1,1
740 TA0 0.0 +11
62.0 (324 00 +1.1
640 840 0o 1l
580 350 ) 1.
54.0 3o 00 + L1
A2.0 480 0.0 + 1.1
H.0 4.0 0.0 +1.]
20 80 0.0 + 1.1
Ho HO 0.0 +1.]
300 300 0.0 % 1.]
230 25.0 0.0 = 1.1
280 280 0.0 1.1
214 210 0.0 % 1.1
260 260 0.4 1.1
25.0 253 0.1 1.1

QFTS 1 2-04-4K-020661

5ITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
assaclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

7?/-%‘/4,

Cerl No. : ACL21243
Job No. = VC5AC0090
Pages : Tof8

8 Level inearlty lecludlng the level range control

Anticipated | Measured Devinted | Acceptance
Range Value Value Value Limits
(dB) ¢dsy | (aB) (dp)
Auto 4.0 940 ! 00 1.1
i
9. Tone burst reaponse ..
Time “Tone busst Anticipaled Measured Deviated | Accepance
Aurstion, Th Cycle Value Value Value Limits
Weighting | (ms) (€3] (dB) (dny .| (dB)
025 1 108.0 1079 .1 -~ 15:-50
Fast 2 3 170 1170 0.0 ‘10: 28
200 800 1340 14,1 0.1 L 10
2 [ 108,0 108.0 0.0 15;-5.0
Slow T
200 700 127.6 122.6 0.0 ‘110
025 I 9.0 989 0.4 15;-50
SEL 2 [ 168.0 108.0 00 1025
200 500 128.0 1280 0.0 S 18

10, Peak C stund fevel

Number of cycle Amticipated | Measured Deviated | Asceplance
in Value . {Value, Drpuk Value Limits
tesl signal {dB) {dB) (4B) {d8)
Continuous 1330 133.0 0.0 -
One 1364 1362 0.2 3,0
Number of cycle Anficipsied | Measured Deviated | Acceplance
in Value Value Value Limits
test signal (dB3 } (4B} (dB) (di)
Continuous 133.0 JEXE] 00 -
Posilive half cy<le 1154 135.1 0,3 320
Negative hallcycle 135.4 135.1 -0.3 *2.U

QF-T5 ) 2-H-04-0J008
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SITHIPQRN; SITHIPORN ASSOCIATES CO,LTD.
ssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No- : ACL22243
Job No. 1 VC6SACH
Pages @ BofB

11, Overlond [ndiention

Measured valye (4B ) Deviated Asceplance
Posilive Negalive Value Limits
oac-halleyele | one-half cycle {dB ) {d3)
9.7 89.6 ] 1.5
12. High level stabillty
SL.M Display | SLM Display Deviated Acceplance
Frequency at intiial o final Value Timits
Weighting (dB) {dB) {dB} {dB}
A - weight 1369 1369 00 20,3

The reported uncertainly is based on o wtandard uncertaimy muftiplied by rO\'ruﬂc fxctork =2

or eny valuc fallewing enlk T

g 0 lave] of confidence ol s ly 95 %

End ol C: Certlft

QF-TS12-0444 020004
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY -

45144511 Siimhom Rd. Bmgbumm,Bangptud Bangkok '!G?ODTHMLM!D . MCTTS 1005
Tel0-2435-8800  Fan0-2433-1879 B rucom hilgff

Cert. No. 1 ACLI213D
Pages : 1afB

Calibration Certificate

Equlpment : SOUND LEVEL METER

Manufacturer : RION

Model @ N2 Microphene UC-32 / Preamplilier NH-24

Serlal No.: 05849837 175177785722

1 Noa: BKE_FS0926

Condltion As Found : GCOD

Customer ALS LABCRATORY GROUP (THAILAND} CO, L.

104 PHATTIHANAKAN 40, PHATTHANARAN ROAD,
KHWAENG PIIATTHANAKAN, KIIET SUAN LUANG
BANGKOK, 10250 THAILAND.

Location : -
Ambleat Temperature ¢ (20x3) *C REVEW Bv
Pressure (1013 23 ) kPa ~
Retadve Humidlty : (500 £20) % APEROVED BY
s :' fes
Recelved Date 06 SEPTEMBER 2022 KEXT CAL DATE .. -
Calibration Date 3 07-09 SEPTEMBER 2022
Date of [ssue : 13 SEPTEMBER 2022
Calibrated by 1 . Nathakom Pisutpaisan

( Thanakul Petchurai

This centificate is issued in sccurdauce with the requirements of ISOAEC 17025 standard, may nat be reproduced
ather thar in full, exeept with the priot written approval of the head of Calibration Laboratory.

QF-TR1 044020604




SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO.,LTD.

asscciates CALIBRATION LABORATORY CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. N ¢ ACL22190

Cert. No. : ACL221%0 Joh No. & VCE5ACE0B1

Jeb No. ; VCESAC0OR

Pages : loff Pages  : 3ol
Calibeation Procedure CPeAC-0}
Summary of Measurement Resalt:
Calibration Method : ‘- |
This equipment was calibyated by based on IEG-61672:1 mms) Standard far souid level metez (SLM). I u Y permlited
The SLM had (ests to Acostical and Electrical signal :e-mormqumy weighting with Anochm chamber and Reference Paraieter | Pusf Fall @ . uncerislpiy of
Standard Instrumendts. i measuremeni (dB}
For tests resulls of each items weze made by observation ef:ach Inswursenis display and also with SLM's display. 1. Absolule sensitiviry 4 - 0.2 N/A
. 2. Self-generated noise I - © 02 WA
Condldon of this result of catibration : e, 3. Acoustical signal tests of Sequency welghtings .
1. Reference Standard Instruments : ' . 125Hz ' [ 0.6
Losirsment Mudel Scrlal Mo, feuba  DueDae 100011z v 1 - 03 6.6
Wavcform Generatos 132104 MY48017076 LF-opo'rzz 04-Feb-23 B000Hz v - 03 A 0.7
“Wavefonm Generalor 335118 MY52302742 EF-0008-22 4-Feb-23 4, Electrical signal tests of frequency weightings 4
Digital Mulimeter Exzlaly WMY53220104 EEL‘DI’.‘IIJ‘MZSS 09-Feb-23 For 10 Hz o4 X1z v - 0.3 1 0.6
Digital Mulmeter 3M61A MYS3220076 EEL.DP. I3/0265  09-Feb-23 For >4 kHz10 10 kHz 4 - 0.3 i 0.7
Digital Multimeter 344614 MYB0024273 EEL.DP. 05/0265  09-Feb-23 For> 10 kHz ke 20 kHz - - - ' 1.0
Progrunmable Attzautor MAT-1070 62100114 EF-O?b?-ZZ 07-Feb-23 5. Frequency and lime weightings at 1 kHz v b 0.2 / 0.2
Condenser Microphane a180 2977000 AA-I2 24-Fet-23 5. Long - term stability v B ol 7 ol
Measuring Amplificr NA-42KAI 34360495 AA3005-22 22-Feb-23 7. Level lincarity on the referenice level range v - 02 . 3
) . L 8. Level linearity including the level range control v - a2 - ®3
2. This resuli of calibration was found recumle as shown on date and place of calibraf on for this calibrated item only. . Tone burstresponse 7 - Yy rY)
3. This cenificate is fraceable to the intemational system of unit meintained st = 10, Peak C sound tevel 7 - 22 035
3.1 National Institote of Metrology (Thailand). (1. Ovedoad ind v - 02 0.25
3.2 Thaland Insiitute of Scientific and Technologlul Research (TISTR), 12, High level stal 4 - 0.8 UL

QF-TS 124020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
assoclates. CALIBRATION LABORATORY assoclates CALIBRATION LABORATORY
Continuation of Calibration Certificate Continuation of Calibration Certificate
Cert Na. : ACLIZI9D Cert. No. : ACLI2190
Joh No. : VCESACDOKT Job No, : VCESACDOE1
Poges 1 4of8 Pegra & Sofd
4, Elcctrleal signal tesis of frequency welghtings
Resylt of calibeation ;. Weighting network response with relaiive o | kHz
1, Absolute sensitivity F . Frequency Devinlion from various welghting response curve (dB)
Refirence Meagured Aseeptancy (Hz) Flat Cowelght | Acwwelghy A‘Wfi“.m“
Acoustle Signal Value Deviation Limit Limits
(an) (4B} (4B} (d8) 63 0.1 0.1 00 2.0
91.9 (93.95) 938 © 00 03 125 0.0 0.0 00 - - 1.5
230 0.0 0.0 0,0 B 1.5
2. Sclfpencrated nalse 500 00 08 . 15
2.1 Noemal test 1006 0.0 0.0 0.0 £1.0
2000 0.0 0.1 0.0 2.0
M“’;";: ;’""‘ 4000 00 00 [ 30
Yy 8000 00 [ 0. 50

2.2 The mivrophone of th sound level meler was nepluced by cloetwical signal inpul device. 5, Frequency and time weightings at kil

Frequency Messured value 5,1 Frequency weightings at 1 1z
Welghting {dB) ;
Measored Deviated Acceptance
A - weigh i24 Frequency Value Value Limits
C - weight 18.8 Weighting (4B} (dn ) {dB)
Flat 242 ’ A - welght 940 0.0 -
C - weight 5.0 0.0 £02
3. Acoustical signal tests of frequenty welghtlngs Flat 4.0 0.0 £02
Meler free-field aconsiic response at a level of 84 dB
Frequency Deviatlen from various weighling respense curve (dB) 5.2 Time weighting ol | kHz :
{lz) Flat C-wﬁght A-weight -‘\W'Eiﬂ.!ncc N Measured Deviated | Acceplance
3 Limits Frequeney Valug Velue Limis
125 0.2 03 03 +18 Weighting (d8) (dit) (B )
1000 0.0 0,0 0.0 % 1.0 Fas 94.0 0.0 -
BO00 0,1 .1 -0.1 +5.0 Slow 94.0 0.0 =01
Leg 54.0 0.0 * 0l
6. Long - term stabitlty
SLM Display | SLM Display | Deviaied Acceptance
Frequeacy a1 initial &1 fina) Value Limits
Weighting (dB) (d8) (<B) (4R}
A - weighl 94.0 $4.0 0.9 0.5

QFTS1IHM-H-030661 QF-TS1 10H-4-020664 g;
?"‘ 44 ,t . /‘ . v




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associales CALIBRATION LABORATORY

Contibuation of Calibration Certificate

Cert. No. : ACL22190
JobNo. ; VCG5ACDOBY

Pages @ GofB
7. Level linearity on the reference level range
Anticipated Measured

Value Value

(dB) {dB)

1370 137.0

1360 136.0

1350 135.0

134.0 1340

133.0 133.0

1320 1320

131.0 131.0 .
129.0 1290 0.0 +1,1 ’
124.0 124.0 0.0 211

119.0 119.0 0.0 41,1

114.0 114.0 0.0 £ 1.1

105.0 109.0 0.0 1.1

104.0 104.0 0.0 1l ;

9.0 2.0 00 2.1

4.0 54.0 0.0 x4

£9.0 9.0 0.0 £ 1.

84.0 84.0 0.0 £1.J

9.0 9.0 0.0 &1l

74.0 7.0 0.0 &l

69.0 69.0 L 211

64.0 64.0 |00 211

55.0 9.0 i 00 &1l

54.0 54.0 . 0g $1.1

48.0 49,0 0 #1.0

44.0 4.0 [ +1.1

9.0 .0 0.0 1.1 ‘
340 340 0.0 # 11

300 209 04 * L.l

29.0 289 .1 Ll

28,0 29 04 1.1

270 269 1 P

26.0 25.9 0.1 1.4

250 249 0.1 41,

QU-TS{2-044HA2008

7 A

SITHIPOR N)l SITHIPORN ASSOCIATES CQ,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Ne. 1 ACL22190
Job No. @ YC65AC008]
Pages  : TofB

B. Level Ineardty Ineludlng the level range control

Aniicipsted | Measured | Deviaed | Acceptance
Range Value Viloe || Value Limils
(dB) {dB) i (dB) (dB)
Autp 940 940 i 0 £,
9, Tone bursi response ' .
Time Tone burst Anticipated | Measured Deviated | Acceplance
daion, Th Cyele Value Vilue Valee | Limia
Weighting {ms) (dB) (dB) {dB} - (dB)
025 1 108.0 1079 0.1 . 1.5;-5.0
Fest 2 ] 117.0 117.0 00 103725
200 $0U 134.0 134,1 0. " 410
2 [ 108.0 108.0 0.0 15450
Slow
200 500 1276 1276 0.0 1410
0.25 1 9.0 98.9 -0.1 1550
SEL 2 [ 108.0 1080 0.0 10;-28
200 300 128.0 1280 0.0 ;40

10. Peak C sound Ievel

Number of eycle Anticipated | Measured Devisled | Acceptunce
in Value |, |Value, Lepeak Value Limis
test signal (ap)y | (4m) (dB) (dn)
Contintouy 1330 . 132.0 0.0 -
One 1364 136.3 0.1 3.0
Numbez of cyele Anticipated |  Measured Deviated | Acceplance
in Velue Value Value Limits
12t signal (dB) {dB) (dB ) (d8)
Continuaus 1330 133.0 0.0 -
Tasilive hall eyele 1354 1152 .2 2.0
Negative half cycle 1354 135.2 0.2 2.0

QF-T51205-{H 020664

SITHIPORN, SITHIPORN ASSOCIATES CO.,LTI.
pssoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ; ACLE2LH
Jobt Wo. : VCESACODEL
Pages  : Bof3

11, Overload Indleation

Measured velue (48 ) Deviatnd Accepiance
Posilive Negaiive Value Limily
onchallcyele { onehalfcycle | (9B) {JB)
89.7 £9.5 ' -02 1.5
12, High kevel stabltity
SLM Display | SLM Display Devialed Acceplance
Frequency al initial a1 final Vialue Limits
Weighting (dh) [dB ) (dB) (a8)
A - weight 137.0 1370 0.0 403

The reportad uncentainty s Based on 3 siandang uncenainty muliiplicd by covernge faclor k =2

or any value following calculation.providing o lavel of confidence of approaimalely 95 %

End of Callbratlon Certlficate

QF TSTH-M-0604

7L

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

(]
45%-451/1 Slrinthom Rd, Bangbumry, Bangpfud Bangkok 10700 THAILAND. HSETIS TS 17005
Tel0-2435-8200 Fax(-2433.1679 c-mallcabc com hitps/ iphom.com I
Ceri. No.: ACL2I2L
Pages : lof%

Calibration Certificate

Equlpmcit : SQUND LEVEL METER

Manxfacturer : RICN

Model @ NL.~42/ Microphone LIC-52 / Preamplifier N11-24

Scrfal No.: Q05849827 157781 / 48096

ID No.: DRK_F50913%

Condltien As Found : GOOD

Customer : ALS LAHORATORY GROUP (THAILAND) O, LTD,

104 FHATTHANAKAN 40, FHIATTHANAKAN RCAD,
KITWAENG PILATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Laration : - - 'W‘
Ambient Temperature: € 230 23) °c cvgwey IR 17
Pressure : {1013 23) kPa i
-, Ll [ P
Relative Humialty : {500 £20) % | rePRovED Y DB T
N i o /es
Recelved Date : 03 DCTOBER 2021 { NEXT GAL. DATE

Callbration Date ¢
Date of Tssue @

18-19 OCTOBER 2022
20 OCTOBER 2022

Callbrated by = Nethakorn Pisulpaisan

77@447-

{ Thanaku! Petchurai

Approved by ¢

This centificate is issued in with the ol IBCALEC 17025 standard, may not be reproduced
other than in il except with the prior writien approval of the heed of Calibralion Laboratery.

QF-TS1 HB-04-020664




SITHIPORN; SITHIPORN ASSOCIATES CO.LTD.
associates CALIBRATION LABORATORY

Contihvation of Calibration Certificate
Cert. Now 1 ACLI2222
JobNe. 3 YC65AC0083
Pages : 2of8

Calibration Procedure : CP-ACO!

Calibratdon Method 3 :
This equiptnent wes calibrated by based on [EC-61672-3 (20:13} Standard for sound level meter (SLM).

The SLM had tesis lo Aconstical and Elecirical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard Instruments. :
Far tesis results of cach flems were made by ob ion of cuch

.r"r;,-‘-v and also with SLM's display.

Condltlon of this result of ealibratian

1, Reference Standard Instramens ; .
Tastrument Model Serial No. Lert, No, Dut Date
Waveferm Generalor 3nioa MYA3017076 LEF-D007:22 04-Feb23
Weveform Generator 351B MY 52302742 EF-0008:22 M-Fni:‘-ﬂ
Digital Multimeter IM6IA MY 532200104 EEL.BP. 0410265  09-Febr23
Digilal Multimeter 3M6IA MY 52220076 EEL.BP. 03/0265 09-Feb23
Driglal Multimeter 451 MYG0024273 EELBF. 050265  09-Fcbe2d
Programmsble Attenualor MAT-1070 62100114 EF-0009:22 OT-Feb22
Condenser Microphane 4180 2977900 AA-]013-22 24-Febr23
Measuring Amplifier NA-ZKAL 34560495 AA=3005:22 22:Feb23

2, This result of calibration was found sccurate as shown on dale and place of calibration for this calibrated item only.
3, This eertificale is traceable 1o the internaiional system of unil meintained at

3.1 Nationa! Institute of Mctrology (Thailand).

1.2 Thailand Tnstitute of Scientific and Technological Ressarch (TISTR),

QF-TSI2AN-D4120664 m
Fe .

SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
dssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert No. 3 ACL22232
Joh No, = VWC65ACO088

Fages : 30f8
Summary of Measurement Result s
Uneertaluty Maxlmuorpermltted
Parameter Falt uncerialnty of
. e ey
1. Absolute sensitivity I - 02 N/A
2 Gell- d noise v - 02 NA
3. A tical signal tests of freg ightings
1251z v - 03 06 .
1000 11z v - 03 0.6
B000 iz v - 03 j [
4, Electrical signal tesis of frequemey weightings
For 10 1z 104 kliz ' - 03 . 0.6
For >4 kliz 10 10 kHz v - 03 . 07
For> 10kliz 10 20z - - - 1.0
5. Frequancy and time weightings al I kiiz v - 02 02
5. Long - term stabilicy v - ol [X
2. Level linearity on the reference level range v - 02 03
8, Leve! linearily including the level range contro) 4 - 0.2 0.3
[9. Tone burst response ' - 02 1.3
10. Peak C sound level v . 02 035
11, Overload indication v - 02 025
12. 1ligh level suhility i . [ 0.1

QFTS12-34+0H-02066

7 A

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
asseclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. No. : ACL22232
Job Na. ; VCASACU088
Tagex  : 4ol8

Result of calibration :
1. Absolute sensitlvity
Referonce Measured Avceplance
Acoustic Signal Veluo Devielion Limit
{dn) {d) {dz) (€]}
93.9(52.93) 9.9 090 203
2, Sclf-pencrated wolse

2.1 Normal lest

Measured Value
(d8)
17.3

2.2 The micropbonc of the sound lovel meter was neplaced by clociricn! signal iaput device.

Frequency Measured value
Wrighting {ai)
A-weight 13,1
L - weight 19.0

Fla 24.7

3. Acoustical signal teats of frequency weightings
Meter froc-lield acouslic response &1 2 level of 34 B

Frequency Deyialion from varicus fequency weighting response curve (dB)
(=} Flat Cowelght | A-weight Aesepiance
Limils
125 0.3 02 0.4 & 1.8
1000 0,0 0,0 0.0 +1.0
800a 0.5 -0.4 0.4 +5.,0

QE-TS! 2SAH-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nw. ¢ ACL22132
Jok No. 1 VCE5AC0088

Pages 1 SofB
4. Electrical slgnal 1esis of frequency welghtlngs
Weighting network respanse with relative to 1 kz,
Frequency Deviation from varions frequency weighting response curve (dB)
{liz} . . Acceptance
Flat Cwright A-weight Limits

63 0.0 0.0 0.0 +20

125 0.0 0.l 0.0 +1.5

250 00 0.0 0.0 1.5

500 0.0 o1 (1] =15

1080 0.0 0.0 0.0 1.0

2000 0.0 [ 0.0 2.0
4000 0.0 A 0.0 5.0

£000 0.0 0.1 0.1 250

5. Frequency and e weightlags at 1 kHe '
5.1 Frequency weightings a1 | kliz

Measured Deviated | Acceplance

Frequency Value Value Limits

Weighting (dB) (4B} (dB)

A~ welght 94.0 0.0 -

C - weight 94.0 0.0 +02
Flal 94.0 0.0 %02

5.2 Time weighting at 1 kHz

Measured Deviated | Acceplance

Frequency Value Value Limits
Weighling (dR) (dB) (d8)
Fast 9.0 00 .
Slow 040 0.0 +0,1

Leg 04,0 0.0 +0.1

6. Lonp + ferm siabiblty

SLM Display | SLM Display | Deviated Acceplance
Frequency at inftial ai final Value Limils
Weighling (dB} {dB) (dB) (dB)
A - weight 94,0 .1 0.1 0.3

QF-TS12-05-04-020604 f




SITHIPOR N)- SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. : ACL22232
Jab No. = VCGSACO0S8

Pages i Gof8
7, Level lnearity on the reference level range
Anticipsted | Measured Devinted Acceptance
Value Value P Valve | Limits
(dB} (d8) L tdB) (dB}
137.0 1370 00 211
1260 1360 Lnd 1.1
135.0 135.0 00 - 214
1340 1340 0.0 11
13390 133.0 0.0 11
1320 1320 0.0 11
131.0 1310 0.0 1]
1290 129.0 0,0 1.
1240 124.0 0.0 +1.1 5
1196 1191 0,1 +1.1 \
1140 1140 0.0 211 :
10e 1000 00 41,1
1040 104.1 0.1 L1
990 9.0 0.0 1.1
$4.0 Ho 0.0 1.1
£0.0 300 0.0 1l
24,0 840 0.0 Ll
79,0 79.0 00 +1.)
740 40 0.0 &1Ll
£0.0 £9.0 00 +11
540 540 T & L1
50.0 59.0 .00 £1.1
54.0 340 0.0 . 41
49.0 40,0 0.0 £1.
440 44.0 0.0 11,1
39.0 39.0 0.0 £1.1
4.0 340 0.0 £ 1.1
30.0 299 0.1 £1.]
2.0 289 R £1.1
280 279 0. £1.1
240 269 ol £1,)
260 289 0.l +1.1
230 248 02 &1,

QF-TS122H-04=020664

7 Ay

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No, : ACL12232
Job No. @ VC65ACH08R
Pages  : TalB

& Level Yinenrity [ncludlng the level range control

Anticipated Mensired ,
Range Value Value
(dB} (dB)
Awio Lt Mo
9. Tone burst respanse
Time ‘Tone burst Anticipated | Measured Devialed
dzation, Th Cycle Value Value Value
Weighting {ms) (dB} (dB} (dB)
0.25 1 108.0 108.0 0.0 .
TFast 2 8 117.0 117.0 0.0
200 800 134.0 134.] 0.1
Slow 2 g 108.0 L05.0 0.0
200 800 127.6 12176 0.0
0.25 1 99.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 300 128.0 1180 0.0

10, Peak C sound bevel

Number of eyele Anticipsied |  Measured Devisted | Acceptence
in Value Value, Lepeak| Value Limits
test signal wB) | s (da) (4B)
Continuous 133.0 1330 0.0 -
ne 1364 | 1356 -0.8 14
Numher of cycle Anticipaled | Measured Devisted | Acceplance
in Value Velue Vrlue Limis
tesl signal {dB) {dB) (dB) (dB)
Continuous 133.0 1330 0.0 :
Poshive half eycle 1354 135.1 -0.3 2.0
Negative half eycle 1354 135.1 0.3 +2.0

QF-TS12-04-4 020664

> 2

gisl ;rol-i !f‘[oeft N, SITHIPORN ASSOCIATES CO,LTD.
) CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cert. No. ; ACL222)2
Job No. ¢ VE65AC008E
Pages : Bol§

11, Ovtrload Indlcation

Measuzed valuz (dB ) Deviated Acceptance
Positive Negative Value Limis
one-hall cycle | one-half cycle {dB) {dB}
89.6 £9.6 0.0 1.5
12, HEgh bevel stabltity
SLM Display | SIM Display Dovinted Acceptance
Frequency at initial Al final Valve Limits
Weightlng (dn} (dB) (din) (db}
A = wright 137.0 1370 0.0 +0.3

The eeported uncerainty is based on a sindord uincertainty muliplicd by coverage factar k = 2

or any vadue follawing caleulation,providing a Tave! of confidence of approximately 95 %

= End of Calibratlon Certificaic

QF-TS12-04-04-020009

e gfﬂ,‘,‘

o
63/14-15,47/35-36, Boi Pelchhosem?,7/1, Petchhosem Rd, s://hk B
)
NAC Wollhepra, Banpkokyal, Danghok 10600 Thatland. = :
"X Tol: (66) D2-BOBOB12HIE Fox: {80) D2-B0B080D wwwlranalcecom olair’  cumanwour

SRTIFICAT

0.1
Page 1012

Equipment Name . Heal Struss Monltor wiih Sensor
Manufactures. : DeltaQHh

Model: HDI2.2

Serial Ne: 16002005

I Mo; BRit_FS0682

Customar Recelved date : 8 SEP 2021
Hanie : ALS tboratory Rroup fthailand} Co..Ltd. Calibration date £ 1 0CT 2001
Atldriess : 104 Phatthanakan 40, Pliatthanakan issue dato: 4 OCT 2021

Mg ¥maeng Suan Luang, Khet Svan Luangt Bangkok

10250 Thaitand.

Reference Usod During Callbration Chllbration Conditlon

1.5tandaet Tenperalure Frobs Moded, 515 100 ARIK), Tenperatune 123420 C
Relalive Humidiy ;1551 151

SCHia3 Np. 657682 0. Dur: gater 25 Mar 2022
2 Digital Tempasenine Indicator Model: DTI 1000 AMK
I Seelal Noy 67140700581 Due date. 04 June 2022

Calibiation Procedure
Thhé: L dtae € ANDIDUON v 3% dane by In s
Laliluaton methad o5 WICLDO1  arcording to

1o the
x Hanonal
¢ Melratayy Ih..\l-'md INPATS Cerlibzate

companson methnd witlh st atd diginl tempesiure e
tnccater  and  slandand kempetature probe. The mimbzr. TI-0936 21. Certificate number ER G037
lemparature seale UST vas based on ITS 931, 21
T
e

ABPROVED EY‘_:&{.’.

vextcaowe N0/2

.

Lalibrated by o )
U1 M. Soranit Thichalutg [ W Parlnga Bhoncnatcs
[ Wos Qraing Wisatatlogd Technicat Suppart
NAC ond Candialon Manager
WIRANATL ARSOCIATI3 €0, 11D
THE CEATIFIZATE REPORT MAY HOT BE REPROCEDICED €XCEFT 1Y FLLL MHLESS PERUSS UK PR REPRODUITIN

HAS ROCH DRTANCD 1 WATING ¥ROM T LEHUAA ORF




e,
43/14-15,67/25-30, 8ol Pelehhesem?.7/1, Pelshkasem Rd, S

j , -
Woallhopra, Banghohyal, 8snghok 10600 Thalland, F‘ =
i -
NAC L ol: {60} 02-B4B0812413 Fax: (66} 02-8650860 wwwji com ‘:@"!
Cerificate No.: CLOTS 84
Page Zaf 2
Besult of Call n o B without Ad) t 0 with
Crlipration Range: 20°C-40°C
Teble 1: This equipment vias connected with vet bulb prabe Model, HP3201.2 S/N: 16008205,
Dimenslon: Diameter 14 oun, Lesgin 170 mm,
[mmersion Siandard e Emot Ungenatnty
Craty Baading Besdling -] -
e} re )
30 20.058 120 0.2 0033
n 25041 249 Bk 0089
0 30,023 298 0.1 0093
30 35024 349 o4 0099
ao A0.034 209 01 0.089
Table 2: This equipmednt was conriceted witl temperatory probe Madel: TPA207.2 5/H. 16009355,
Dimengion: Diameter 14 mm, Length 160 nim.
Londngesion Silongard G Ertor Uneadiny
Dol EBeadiog Bonding 8] e
iman) [y (g1
Y 20038 0.1 oo 0098
e 24851 248 ol Q093
0 22837 2.7 0.1 0009
70 34776 35 0.3 0.009
70 Ao74l 395 0.2 Q.ooe

Table 3; This equipment was connected with Globe tharmamutes (walke Kodel, TP3276,2 570 16008195,
Dimension; Dlameter Bmm. Length 170 mm.

Lmmeralon Lendord G
Qepth Heading Beadlng oo =]
frnm) (K] (o]
110 20,0538 201 00 0.08%
110 25030 251 L3} 0088
114 30024 301 0.1 0.09%
110 a5.023 351 o1 0.029
110 ann34 ant 01 0.092

UUG* : Unit Under Calibration
The reported espanded uncerainty is based oa standard uncestainty melliplicd by & coverage faclor ke providing
i levetof confidence of approsimatety 95%,

 End of Certificane %

]
NAC

[IMANATE ASSUCIATLS COL LTLY,

$3/14-16,67/35-36, o1 Pelchkaoem?,7/1, Petchhasem Rd,
walthaprs, Banghokyal, Banghoh 10600 Thaltend.
Tel: (66) D2-808B0B12#13 Fox: (60) DZ-B4B0BS0 www jiranatae.com

CERTIFICATLE QF CALBHATION

Certficate No: A-D53-65
Pago1ot2

Equlpment Name: Digital thermomeler with RTD
Manulacturer.; DaltaCHM

Model: HD32.2

Serial No: 15006710

1D No: BRE_FS0672

Customer Recelvod date: 15 MAR 2022
Name: ALS labarelory group {thailand) Ca..Lid. Calibralion data: 17 MAR 2022
Address: 104 Phatthanakan 40, Pratihanakan Issue date: 18 MAR 2022

Rd. Khwaeng Suan Luang. Khet Suan Lusng Banghok

10250 Tnaitand.

feforence Used During Calibration Calibration Condition
1.51endard Temperature Probe Model: 575100 AS00, Tempersture: (23£3)°C
Serlal No.; 667682-09, Due date: 25 Mar 2022 Relalive Humidity: (552157
2.Dlgjlal Tem peraiure Indicalor Model: DT-1000-A MK

I, Serlal No.: 67140700591 Due date: 04 june 2022

Cafltration Procedure Traceabllity

The |empeiature calibration was dona by In-Housa Thu measurement esults are Iraceable to the
calibration  method as WICL001 according to Imtesnatianal system of units (SI) through Natlonal
comparlson method with stendacd digital tlemperature Instituta of Metiglagy Thailand [NIMT) Certificate
Indicalor and stendard temperalure probe. The nymber: TT.0036-21, Cerificate number: ER-0032-
Lemperature scals use was based on [TS90. 21

v
REVIEWBY . W 7
APPROVED BY #{(ﬁ

nexroaowe 118728

Cailbratad by Approvgd SIgnatory: ...
O Mr, Sorpwlt Thachatay
1 diss Orathal Wiwatwittaya

Mr. Parinys'éo ‘r‘whmoen
Calibzation Department Manager

SIRANATY AMJOCIATES CO., LY,

THIS CERTIFICATE FEPORT MAY NOT BE REGPROREDUCEN EXCEPT IN FULL UNLESS PEAMISSION FOR RCPRODUC-
TION HAS BECN OBTAINED IN WRITING FAOM THE LABGRATOAT.

62/14-16,67/35-36, ol Pelchhasom?,7/1, Petchhosem Rd,

AC Walthapra, Bangkohyal, Benghoh 10600 Thailand,
v e, TEL (66) 02-30B0B12413 Fex: (64) 02-8630840 www,lianates.com
Cestifieate No: GLOS3 85
Pago 20l 2
Besubt of Calibratian I withoul Adjustment ] With Adjustment
ange 20-40'C
Eunclion:
TJele 1: This squipment was connected with wet bLib probe Model: HP3201.2 §/N: 15015852
Dimension: Diameter 14 mm, Length 170 mm.
Lmmerinn Stansiard g {09 Sncestalmy
Dagth Reading Beading e 3]
{mra) e e
30 20082 200 0.1 0099
20 25077 251 00 0.089
30 30.089 200 0.1 Q.063
30 35,084 350 0.1 0.089
30 40.056 40.0 91 0099
Tabla 2! This wos with proke Model: TR3207,2 §/N: 14036714,
Dimension: Diameter 14 mm. Length 150 mm.
Immesslon Sandard LV i Vogematoty
Death Beading Beading it 8]
imm) 1°¢1 [9~]
0 20.082 0.2 01 0.099
0 25,076 250 0.1 0099
70 30.068 269 ) 0,008
70 35.062 334 0.7 0,008
o 40.036 398 0.4 0.099
Teble 3: This was wiih Globe probe Model: TRI2TG.2 5/N; 15021832,
Dimenslon: Diameter B mm. Lenglh 170 mm.
Immsnlien Standarg g Eprge Uncestrinty
Depth Benglog. Bsading ro )
imem} * 4=
110 20082 201 0o 0.099
110 25077 251 [ 0.009
110 30.068 304 0.0 0099
110 35.064 351 0.0 0.09¢
110 40 056 401 00 D098

UUGC* : Unlt Uncler Calibration

The repirted eapanded uncenainty Is based on standard sncarainly mubiiplied by 8 covarnge factor ke 2 providing
alevel of confidence of approximately 85%.

* End of Cartificate W

]

NAC

TTRANATE AMSOCLATES €OL.TTD.

i

63/14.16.67/36-36, Sol Pelehkasem?,2/1, Pelchhasem Rd, = i .
NAC Walthapra, Banphohyal, Banghck 10400 Thaitand. W o Ny,
b Tel: (66) 02-8480812413 Fax: {$0) 02-8680B6T www [ Iranalec.com il Eaumanon ar

CRTICICATE OF CALIBRATION

Caruheata ho, : CL-074.64
Fage 1 of 2

Equipiment Nam : Heat Steess Manior with Seasar
Manufacturer. : DeitnCHM

Model; HD32.2

Sarial No: 15036012

1D No: BRK_FSO6T3

Customer Recelved dolo: B SEF 2021
Name t ALS labot3tory group (thailand) Co. Ltd. Catloraiion date : 1 0CT 2021
Address ; 104 Phatilanakan 40, Phalthanakan Issue date : 4 OCT 2021

Rd. Khwagng Suan Lvang, Khel Suan Luang.Bangkok

10250 Thaliand,

Rafarence Used During Callbration Callkrallon Condition
1.5tanlant Temperalure Probe Model, 5T3 100 a500, Tempeepure 2(23:3)°C

Serial No: GET6B2 09, Due date 25 Mar 2022 Retative Humigiity : (554£151%
2 Rugith] Temperstua Ingicatpr Modsl- DT 1000 A MK

11, Selial Ko, GTLANT G591 Dve dite: 04 June 20022

Callbration Procedure Trageablilty
The temtperatice catibration wirs dune by InHouse The measurement msults are taceable 10 he
calibration method 25 WiCLO001  agcording o International system of units (S1F throupgh Natenal
Companton iEnod with stndet digesl tensaerature Insidule of benciogy Thailand (HIMT) Certificate
wdicatar and standard temprratwe  piobe. The number, 17003621, Cenificate numbes: ER-Q032
tempeatare BCale 1SC was based on TS B0, 21

O ..o

AFPROVEDBY ..

tol
vexteasome 002

Slgnatory. . )Eﬁ‘?‘l’b )

N, Pasinya Ocoricharoan
Technical Suppost
&nd Talibraton Manager

Callbratad by
T Mr. Sorawit Thachatacl

A
7 iy Geatnal Wiantvttaya NAC

JH ARATE ASSOCIATES 0., LTD.

THIZ CEATICCATE AESOAT i ROT R REFADCEDUCET EXCEPT IN FULL ULEST PRRMIGSKN FOR REPACDLISTION
HAE BEEN OBTAINGD N WHTIRG FADL THE | ARDRATOAT




03/14-15,07/35-20, S0l Petchihasem?,7/1, Petchhasem Rd,
walthaprs, Banphohyal, Raaghok 10600 Theitand,
Tel: (64) 02-86B0BIZH12 Fox: (604) U2-BABDASD wwwi ki

Denificate o ; (L0243

Pags 2012
Besultof Callbretion:: & Without Adjustment [ With Adjustment
Calibrlion Bange; 20'C-40°C
Eunction:
Tetie 1: This cquipment was connetied with wet bul probe Mol HP3201.2 8/N; 16008211,
Dimenslon: Diameter 14 mm, Length 170 man,
Immersion Standard g Etrer Uncerataty
Degth Reading Berding ra )
tmmj ey re
20 20.050 199 02 0003
30 25042 249 0.1 Q.0u9
30 30036 98 0.2 0.oge
33 35022 346 0.2 0.093
30 AQQIEB 298 02 0.0%9
Tnble 2 This equipment wus connected vith lemperatus prote Modal TPA207.2 §7H, 16900254,
Dimensian: Diameter 14 mm. Length 150 mm.
Immersion &nndar LG 04 Uneegalngy
Cegth Reading Beading [} o
{mm] [4-] (3]
0 20,055 203 o.u o.eea
0 24,860 248 01 0.099
70 29824 295 0.2 0.0%a
0 24766 34.5 0.3 G043
m 39707 394 0.3 0.029

Tabte 3: This quipment wns connected with Globe thermemetur grotie Modsl TP3276.2 SAN: 16008199,
Dimenslon: Blamater & mm. Length 170 mm.

Immerslon Standarg it Emor Witeralnte
Beading Beadiag [K+3 4
[uum) Ve re
110 20050 20.1 00 0.009
110 25042 25.1 01 0.000
1i0 30036 30 0l 0099
110 35.029 LERD 0.1 0.099
110 400618 40.1 0.1 2009

ULC* : Unit Under Calibration
The reposed expanded unceriainty |s based on standard uncertainty multiplied by & cmerage facind k=2 providing
aleval gl confidence of apprasimately 95%,

W End of Cortficate

TRANATE ASSOCIATES £Q, LT

63/%4-15,67/35-34, Sol Pelchhasem?,2/1, Petehhasem Ro,
NAC Wallhapra, Benghohyal, Banghoh 10600 Thallend. e
peaan s e e 181 (00) D2-86B0B12013 Fax: (60) D2-B6B08460 www jiranalse.com :! EAREATC B

CERTIERTATE: O™ CALIBHATION

Cerliicuty No.: CLO31-84
Poge 1o 2

Equipment Name ; Heat Stress Manttor with Sensor
Manulacturar. : Dita0HM

Model: HD32.2

Serial Ko: 16036016

1D No: BKK_FSOGTG

Customer Rpgelved date: 30 OCT 2021
Name: ALS iaberatory group {Lhafiand) Co. Ltd. Callbration dste: 2 NOY 2021
Address: 104 Phatthanakan 40, Phatthanakon Issue date: 3 HOV 2021
Rd..Khvaeng Susn Luang. Xhat Suan Luang, Bangkok

10250 Thaitand.

Reference Used During Callbration Callbration Conditlan
1.5tandard Temperature Probe Model. $18-100 AS00, Temperature: 123£31°C
Senial No.. 687658209, Due date: 25 Mar 2022 Retathve Humihty, (55215)%
2.Digital Temperature Indicator Model: DT 1000 A MK

It, Serlpl No.. 671407 00591 Due date: 04 June 2022

Callbratlon Procedure Traceablhy

The tempernture cahbration »as done by In House The measurement results are uacepble 10 e
colbration methad ps WICLODA  according ta international system ol onits (31 (hrough National
camparison methed with standard digital temperaturs nsthete of Metology Thadaad (NIMT} Cedificate
indicalor and standmed lemperalure  probe. The number, TT-0036 21, Cenificate number, ER 0032-
tamperature séa's use was basad on ITS 90 21

REVIEW BY %""i‘”" '

ARPROVED BY e ST

Cotibrated by
[ Mr. Sorawit Thachalad
F] Miss Orathal Wiwatwitteya

. Parinya Booncharoen
Technieal Suppon
end Calibration Managar

THI CLATINICATE REPGRT 847 NOT BE REFROCEDUCEN EALEPT IN FULL LNLESS PERMIEIION FON HEFHODUCTIOH
HAS REEN ORTAMED M WRITHIG FROI THE LABCRATORY,

&3/14-15,67/35-24, 3cl Petchkenem?,7/1, Pelchkanem fid,
C wellhapra, Banghohysl, Banghok 10300 Thailand.
i b TeL: (86) D2-86B0812813 Fox: (66) 02-8850860 www/lranal

Corticate No. : T109164
Page 2ol2

Besult of Catibration: 3 Wihoul Adjustment I With Adjusiment

Lallbration Rangod 20-40°C

Eunction;
Tabla 11 Tils eciulmnent wos connected with wet bulb probe Model: HP3201.2 5/N: 20030504,
Dimension: Diameter 14 mm. Length 170 mn.

flsiTulr Sl Standard UG Estor
Pepth Betding Beading [
imim) ey e
o 20067 201 o0
30 25.047 251 0.1
an anoan ani o1
30 35.030 35,1 0.1
30 40,023 40.1 0.1
Table 2 This with probe Mol TP3207.2 5/4; 10009383,

Hilb CI
Dimension: Diameles 14 mm. Length 150 mam,

Immerstan Sandarg Emor Ungenainty
Deotd Rasdng o ey
tmm) [~

10 20063 ¢ 0093
T 74 BEG a0 anags
™ Z0B1b .1 [ATEN]
70 LR 0z 0093
7 T2 02 0099

Table 3: This equipment r.as connected with Globe thermometer prole Model TPI276.2 57N 20008276,
Mimension: Binneter 8 mm. Lengih 170 n,

Immriion wo Enor Uncenainty
Droth Beaging ey e
mm) Lo

110 201 0n
10 351 [L5%
110 204 5
110 350 .1
110 401 na

UUGH : Unit Under Calbration
The reported expanded uncerlainty 15 based on Stendhid untenainly Mulbpied by 8 COvodgt [actor ka? paguigding
& levod ot conlidence of approsimal ety 931,

% End of Certificate %

J
NAC

HEANATE AS5QLATIE OO LR !

43/14-15, 47/35-36, Sol Pelchkasem?, ?/1, Pelchhasem Rd, =
NAC Watlhapre, Bangkohyal, Bangkok 10600 Thalland.
SN Tou (48) 02-56B06 12033 Fax: (46) 02-B6B0BED wwwironalzocom iad

CORTIFICATE OF CALIBRATION

Certficale No. : CL-OTO 64
Pageiol2

Equipmant Mamp . Heat Stress Monitor with Sensar
Manufacturer. : DeltalHk

HModel: HD32.2

Sarlal Mo: 15006708

1D Moz BRK_FSOGT1

Customer Received dale : 8 SCP 2021
Name ; ALS |abaratory growip (thailand] £a. A, Calibration data : 30 SEP 2021
Address : 104 Phatthangkan 40, Phatihanakon issve dote : 4 OCT 2021
Rd..Khwoeng Suan Luang. Khet Suan Luang, Banghol,

10250 Thaitand.

Referance Used During Calibration Cahibration Congition
1Swaitknd Temparabiee Probe Modek: ST5 100 ASOC, Temperature : [23¢31°C
Seizl No, BGTH52-09. Due date: 25 Mar 2022 Reldlye Humidhty 185215}
2.Dignal Temperature Indicalo: Moo DR 1030 A MK

I, §arial N 674007 00391 Dur date. 04 June 2027

Callbration Procedure

The tetnperature ebbralion vws gome by I thoass Traceablity

colibeation method  as WICL OO acteding  to The LEnEnt awsuts are traceabls 1o the

COMEharisan mathiy hoslamdiang oy lemperatune imernationsl system of waits S tiroug! tonst

ngcator - ang dard jempature probs The Iistiduie of Metrology Thirland {SIMT) Caititicete

AU SEAE Uat Vs based on (TS 90 nnber. TTO036 21, Cotficale number. ER 0032
pit

Wﬂ-lffoﬂd f’

'
!

i
{ AFFROVED BY TR
)

PREXT CAL. DATE .. 50/‘j,ff£"

Calmeeted by Approved Sigratoey; ... ).Eﬂ?‘"s :

Mt Sorawit Thachalad Me Paringa Bosacharoen
P2 hhiss Crathai Werateitayn ] Technizal Sugpart

no Calbratian Manage:

J—

HRANATE ASSOGIATES £01. LT,

THIS CEATIFICATE HEPORT KA1 131 BE REPHOSEOULED LrCEPT K FLEL WSR3 PEREBRINN FOR REFROLK
HAS BREM ORTAIED 112 WRITING FHOM THE | AROIWTCRE.




63/14-15, 67/35-36, Sol Pelenhasem?, 7/1. Pelehhaserm Rd, \Ej"
\Walthapra, Banghahysal, Banghoh 10600 Thallana.

‘N{\.g v Telr (66) 02-B6B0B12k13 Fex: (66] U2-BOBOBA0 wwwiranalee.com R

Ceruficala No.: LL07064

. Pagalol2
Rasult of Call Without A T Whth Adjustment
Callbration Range; WC-407C
Eunctions
Table 1t This equlpment was cannecled with wet buld probe Model: HP3201.2 5/N: 15015843,
Dimensipn: Qiameler 44 mm. Lengih 170 mm.
Immerion Slandard Emoy Ungertalnty
Replly Breglng re e
fmm} {'cy
an 20051 oo Q.08
a0 25,047 01 0088
30 30035 0.1 0088
30 38020 0.1 0.00%
3o 40014 a1 0.03%
Tabta 2; Tils equipment, was connrgted viih Wemperature pabe Modek TPR20T.2 S/N: 16015485,
Dimension: Diameter 14 mm, Lengih 150 mm.
ImmesHon Slandard [ Eaue Mneetiniy
Degth Boading Baggding [t} (=]
iy e o}
0 20.045 202 02 Q.08
il 24,87 250 o1 0.099
70 20821 2098 () [ehiH
7a 32779 3847 0.1 0099
[ 38,735 396 Q.1 [l

Tablo 3; This equipnwnt was connected with Glob thermona piat- Model TPI276,2 S/N, 15015975,
Dimenslon; Dismeler 8 men, Langilh L70 memn,

Immensiin Standard wuc Batr unzertality
Ceply Repding Bending e )
L) ra e

110 20,950 199 02 LI
110 25047 248 01 0099
110 30035 209 ¢l [ E]
110 26026 349 u1 n.oes3
110 40014 398 02 v

UUG* : Unit Under Calbration
The reported expanded uncerlainty i3 based on standard unceralnty mulliplied by a covesage frclor ka2 providing
nlevel of confidence of approaimately 955,

% End of Certificate %

]

ITRANATE ASSOCIATES OO, LTD,

G3/14-15,67/36-39, S0! Pelchhosem?,7/1, Pelchhasem Rd,
Walihopra, Banghohyal, Banghohk 10600 Thoiland.
e Tels (60) 02-8680812413 Foxws (68} 02-8480800 www jiranalee.com h

GERTIFICATE OF ALIBRATION

Certilicate No.: CL-075.04
Poge 1ol

Equipment Mame : Hzat Stress Monttor with Sensas
Manufiacturer. : DelaQHM

Model: HD32.2

Serial No; 16002004

1D Mo; BRK_FS0631

Customer Received dals : & SEP 2021
Nbme : ALS {abaratory group (thailand) Co. Ltd. Calibration date ; 1 0T 2021
Address : 104 Phatthanakan 40, Pnaithanaken lesue date ; 4 OOT 2021

R Khwaeng Suan Luang. Khet Suan Luang, Bangksh

10250 Thailand.

Referance Lsed Durlng Calibration Calibration Condition

1.5tandard Temperalure Prole Model; STS- 100 A500, Temperature : {23£3)'C
Serlal No.: 667662 0F. Oue dale : 25 hlar 2022 Relative Humidiy : {552181%
2.Digilal Temperature Indicator Model: DTI-1000 A MK

1L, Serlal No. 71407 00591 Duo gate: 04 June 2022

Calibration Procedurs Trateablity

The teinperature calibiraton was done by In House The measuremetl msulls are lacestlo 10 1he
calibration methed as WICL001  oceording o Internationat systeny af uslis (S1) thirpugh National
comparison methad with standard digdal temperaiure Institute of Melrology Thaidand (NINMTY Certificate
Indicator and  standard  temperiue  piobe.  The rumbes TT-0036-21, Certiticale number: ER-DO32
templerature stale Use was based an 115-90, 21

APy

i
{ WEYT CAL DATE

Callbrated by
CIKir, Sovawit Thachalad
) Rilzs Orathal Wiviatmttaya

Mr. Patings Booncharoen
Technleal Suppon
ong Celintnllon Manager

PAANATE ASSOCIATES CO.,LTD,

THIS CERTIFICATE REPORT 1AY NOT BE REPADCEOUCED EXCERT 1IN FULL LINLESS PERMISSION POR AEFRODOUCTION
HAS £EENH ORTAINED I WRITIHI FROM THE | ARORATORY,

03/14-15,67/35-36, Sol Pelchkasem?. 741, Pelchhasem Rd,

NAC Wallhspro, Bonghohyal, Benghch 10600 Thalland,
C T o Teld (66) D2-BABOAI2E1A Pax: (66) 02-86B0850 wwwjiranniee.com
Cerdifeate Ko, : CL.OT5 64
Page 2002
Besult of Calibration x I Withoul Adjustment [ With djustitent
Callbration Bange; W°C-40°C
fupction:
Tabla 1: This equinment «as connected with wet Buib piohe Morck HPAREL.2 5/N: 16068207,
Dimenson Dignieter 14 mm. Length 170 mm
Immerston Slandard [ Eager Untértainty
Dioth Beadlog Beading ' e
{mm) ) o
3 20,052 209 01 0,099
30 25043 250 o 0,099
30 ElULETS 200 an (IR}
a0 35031 50 on 0088
an AQ.018 RERT 01 0.093
Toble 2: This couiBRIERE wis Connecled with lmpristure pobe Model TP3207.2 5/ 16010559,
Dumension: Diamedter 14 mm. Lengtn 150 mm.
Imuiseaian Stondard WG Ermor Ungeralny
Deuth Reading Aegdiag [ (]
imm) re -1}
0 ELLEY oo 0.7
W 225B3 249 (8]
70 AOE16 m7 a1
4 34 765 a6 [
i as a8 385 [0

Toble 3: Thes urplipiiont was connectee wilh Glebe thermeaieter probe Model: TR3276.2 - N: 16005504,
Dirension: Bharmieter K e, Length 170 mm

lispeien Bgadard e Etrgr Unconalnty
Dopth Reeding feading e e
(mm) [} (]
110 20052 03 o4 0 nae
110 26043 239 {40 n.0oag
1o 034 A0 X0 0,094
1o 35031 Iy 51 0o9a
110 40018 a0 e s

UUC# : Lrui Ungler Colibration
The reported erpanded uncertornty 15 based 03 stantard uncertainty mul
A leve! of confidence of approumazely 95°..

Iy @ coverpge Fatler =2 provaing

* End of Cerlificate *

1M <NATE ASSOCIATES 0., LTD,

63/14-16,67/35-36, Soi Pelchkasem?,7/1, Petchhesem Rd,

‘whtthopra, Banghokyel, Banghoh 10600 Thallond. /"—?@
NAC . Tel: {66) 02-8680812113 Fox: {66) 02-BoB0BGD com (o

CERIFICATE OF CALIBRATION

Conifcste No. : CLO1665
Page 1ol

Equipmant Name: Hent Suess Mondior with Sensor
Manufacturer.: DeltaDHM

Hodal: HD32 2

Serisl No: 15036137

1D Ko: BKR_FSO6B0

Customer Reotlved dale: 10 JAN 2022
Name: ALS luberatery group {thalland) Co.Lid Callpration date: 15 FEB 2022
Addross: 134 Pratthanakan 40, Phatihanakan Issue dste: 17 FEB 2022

Rd, Khwiaeng Suan Luang. Khet Suan Luang Bangok

10250 Tnailand.

Referanca Used During Calibration Calibration Cendition

1 5tanuard Temperature Probe Macpl: STS 100 ASO0. Temperature: (23:3)°C
Seqol No.. 66TGE2 09, Due dats: 25 Mar 2022 Ralative Humithty (5521575
2.Digitsl Temperature Indicator Modal: DT1-1000 AMK.

W, Surlol No. B71407-00583 Due date; 04 Jung 2022

linfation Procedur Trageablity
?:::Dl'e.r:\:ernlum c:\i;ralwon vigs done by In-House The measurement results are iocesble N\o‘ me‘
caliratisn  method 85 WICLDO1  accarding 10 internlnnna\ system of units (S} thraugh ﬂﬁxnnf
comparisgn melbad with stonderd digital lemperalure Institute of Matiology Thallang (RNIMT) Ce;. cg;
indicator and standard \erperature  probe. The numbér: T-0036-21. Cerificale number. CR-OD32-
temperaluta scale usa was based on 1T5.90. 21

Flnene £,

REVIEW BY

APPROVED DY

vexroa, o B2 22

Callbrated by
[ Mr. Sorawlt Thachaled
0 Miss Qrathal Wiwaiwittaya

. Farinya Boancharoen
Gelibration Depariment Managar

JIRAKATE ASSOCIATES €O, TTD,

T PO UMLERS POAMSRITN SR RESAODLCTION
FROM Ted, 1 ARDISAIOHT

THIS CEATIELATE REFGAT MAY HDT B RIF L0 G Of

He5 RECM ORTAN




63/14-16,67/35-36, Sol Pelchhaoem?,7/1, Pelchhozem R, = -
NAC Walthep:s, Benghohyol, Bangkch 10600 Thalland. o)
aonane v o Tol: (66) 02-8850812013 Fox: [46) 02-

www.[lr 1

Cortficela No. : CLO1B-65

Page 2002
Rosuliof Calibeation: & Without Adjustment 0 With Adjustnignt
Calibretion Range: 20-40°C
Euncilon;
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 16015846,
Cimensaion: Diameter 14 mm. Length 170 mm.
Immession Suandard LS Emor Uncartainy
Dessn Heaning Hesding e ra
(i} (-] e
30 20053 201 L1 0008
30 25034 261 o1 0099
o 30.014 304 01 0.009
ao 35018 5.1 [ 0,008
30 40.006 40.1 o1 0,089
Table 2: This equipment was connected with lemperniura prabe Moder: TP3207.2 S/K: 14032352,
Dimension: Dlameter 14 mm. Length 150 mm.
Immesion Sundan It Ermy Encertaldy
Death Repding Reading &) ro
{mm} 4] 4
70 20,051 201 0.0 0098
70 24.99¢ 250 0.0 0.099
0 28017 WA 01 0.009
e} 34872 7 0.2 Q.00
70 39,664 396 o3 0.099
Table 3: This equipmenl was connected with Globe tharmomater probe Model: TPI270.2 5/M: -
Dimension: Dlameter & mm, Length 170 mm.
[mmytrakon Sandan 1.4 Eoor Ueenalnty
Pepth Reaging Baoding (43 e
{mm) 8] 16
110 20054 200 01 0099
110 25036 25.0 0o 0.099
110 30017 @00 0.0 0.000
110 G024 aso oQ 0.099
110 40001 a0.0 o0 0.089

LUG* : Unil Under Cakbratlon
The reponed expandsd uncertainty Is bases on standard uncertainty multiplied by 8 coverage factor ke proviging
alevel of confidance of mpproximately 95%.

JIRANATE ASSOCIAN K3 €0, LTD,

63/14-15,67/35-34, Sol Petthhazem?7,7/1, Pelchhazom Ra,
AC Watlhapra, Banghohya), Banghok 10400 Thalland,
et i e Telt {08) 02-8450812#1) Fax: [66) 02-8080840

CERTIFICATE

T CALIBRATION

Certicate No. : (1-017.65
Pagaiot2

Equipment Name: Heat Stress Monkar with Sensor
Manulacturer.: DeltaOHK

Model: HD32.2

Sarial No; 15036019

10 Me: BKK_FS0678

Customer
Name: ALS labaratery group (thalland) Go..Lid,
agd:;e'ss: 104 Phatthanahan 40, Phatthanakan

L Khwaeng Suan Luang Khet Suan Luang, Ban;
10250 Thaitang, ¢ B Bangok

Received dale: 10 JAN 2022
Calibration date: 15 FEE 2022
Issue date: 17 FEB 2022

Relerence Used During Callbration

1,S1andard Temperature Probe Model: 815100 AS0D0,
Serial No: 66768209, Due date: 25 Mar 2022
2.Digital Temperature Indicator Model: DT 1000-A MK
", Serlal No.: 671407-00591 Oue date: 04 Juno 2022

Callbration Condkion
Temparaluie: (2343]°C
Refative Humidily. 55215

Calibration Proceduna

The emperature calibralion was Gone by In-House
calibration  method as  Wi-GL-ODL accovding 10
£omparison method with stondard digitsl temperatuna
Indicatar and standard temperature prots,  The
temperature seale use was based on ITS 00,

Traceability

The measuredient results are tieceable (o (Mg
Internallanal systers of units (S1) thiough Nallonat
Institute of Metrology Thalland (WIMT) Cenlficate
gl;rm::n TI-0036:21, Certificale number: ERGO32-

nevewsy . Gmebera 7
APPROVED Y

KEXT CAL, DATE |, 1 /g /25‘

Carlbrated by
BT M~ Serawlt Thachalag
O Miss Oratnai Wiwalwittaya

App}uﬂd Slgnatony ..
Mr. Parinya haraen

Cahbration Depaniment Menager

JEARATE AYSOCIATES L0, 171,

THIE COATISCATE FEPOAT LAY KOT B REPADIADULED C<CEPT 111 UL UNLESS P SHION FON PEPADNILCTION

HAS REEM ORTANED 1N WRITING FROID IHE LARORATORY

63/14-16,67/35-364, Bol Peichwazem?,7/1, Polchhasem Rd,

AC Wutlhapta, Banghohyal, Bangkoh 104800 Thailand,
menn e nn e Tels (60 D2-56B0B12013 Fax: (00} 02-84680850 Jiranalee.com i
Cerlifieate No.: CLO1TE5
Pogn 2002
Bagultof & 1 Without Adj O Wik Adj
Caltmtian Bapgo: 20-40°C
Eunctlon;
Tabig 1: This equipment was tonnecied with wel bulb probe Madel, HP3201.2 S/N: 16009206,
Dimension: Dinmeter 14 mm. Length 170 mas.
Immemien Standard e Eeror Uncenninty
Pegth Besding Bending {0 o
{mm) e [y-]
30 20.040 201 01 Q.09
30 25034 251 01 o098
30 3009 201 01 .09
30 35018 asa n.1 0008
320 40.004 401 01 0.092
Tamie 2: This w3s wlin arobe Medel TPI207.2 57N: 16DL0S56.
Demension: Diameter 14 mm, Length 150 mm.
Inmerson Slandard we Eoor Uneenainy
Reath Bending Aeading re e
{mm) ey e
w0 20051 201 fit) (X125
n 24,000 250 o0 0053
0 4817 200 no 0.009
i 34873 24.8 0.1 0.099
iy 39.8064 LN 02 0.099

Table 3: This eyulpment was cunnieeled with Globe thormamete: prote Modek TR3276.2 5/N. 16008185,
Dangnslon; Dinmeter B mm. Lengtn 170 mm.

Immenon Sundard e Emue Uncenalny
Damb Bexding Baading o re
{enm) o {c

110 20,042 20.1 01 0.009
110 25032 251 01 0999
11Q 30019 301 [ 0002
110 35.020 351 0.1 0.099
110 40,001 40.1 0.1 0.093

UG* . Unil Under Cafibralion
The reporled expanded uncertainly is based on standatd unceleinty multiphbed by 8 coverage lactor ka2 providing
2level of conhdence of Dpproadmately S&Y%,.

JMANATL AstocUTE cn, oo,

*

63/14-15,67/35-36, Soi Polchkosem?, 771, Pelchkoaem Rd,
Walthapra, Bonghohyal, Banghoh 10400 Theiland,
TcL: (60) 02-BOBDL12M13 Pax: (06} D2-B&50860 www.jitanolee.com

CERTIFICATE OF CALIBRATION

Ceruficate No. : CL-165.65
Puge Lol 2

Equipment Name: Heat Stress Menitor
Manutecturer,: Delta GHM

Modek HD32.2

Setial No; 16002005

ID Wo: BR¥_FS0682

Custonmor

Noma: ALS labiratory growp (thailand) Co.. Lid.
Address: 104 Pliatthanakan 40, Pharthanakan Rd.,
Khwacng Suan Luang. Khel Suan Luang. Banpkoh
10250 Thaitand.

Recelved date: 15 hav 2022
Calibretion date: 21 Nov 2022
fssue date: 23 Nov 2022

Raforence Used During Catibratlon

1.Standard Tempereture Probe Model: S15-100 AS00,
Serial No.: 66768209, Due date: 23 Mar 2023
2.Digiat Temperature Indicater Model, DT11000-A MIL
). Serint Mo.: 67140700591 Due date: 22 July 2023

Calibration Condition.
Temperalure: {23:31°C
Retatve Hunudity; 1554 151

Calibeation Procedura

The temperature calibrauion was daae by In-House
calibeation  melhod 83 WICL0OL  secording Lo
companson method with standard digital tempeiature [nstitute of Metrology Thatand {MIMTy Cedilicate
indicstor and  standard lemperatuwre  probe.  The number. TT.0034-22, Ceriilicate mumber. ER-O0O2.
tempernlyre scale wse was based on IT5-00. 22

Traceablity
The mcasurement resuls are traceable 1o Ihe
nterndlionat system ol umils (S through Nalonal

B

i EFETOVEOEY _%

Lallbeatod by o o
[£ Mr. Sorawit Thachalad

T3 Miss Jitiraporn Lertsomplhiol NA(

JIZANATE ALSOKIATES €0, 1D,

Mr. Parinya Booncharoen
Catbratiun Depactment Manager

TG CCATNICATE REPORT MAY NOT BE RCFROCEDUCED EXCUFT IR FULL UNLCSS PERMGKION FOR AEFROQUCTION
HAS HEEN OHIANEL IM WHINNG FHOM THE L ABORATORY




G3/14-1567/26-3¢6, Soi Petchhacom?.7/1, Polchkosem Rd, P
AC Wallhapin, Banghchyal, Bangkok 1040 Tholland. y A
Sebmaret e Telr 166 02-8680812113 Fax: (00) 02-80B0840 www]iranalez.com CHBUTHONT

Crrificate Ko, : CL-165-85

Page 2ol 2
Resulof ;[ Without O with
Calieation Range: 20-40'C
Funodon;
Table 1t This equipment was conneeted with wel bulb probe Model: HP3201L.2 S/N: 16008205
Dimension. Diameter 14 mm, Lenglh 170 mm.
Imersicn Sanden! we Em Ynceral
Dapth Reading Fepding a (4]
tam} re 8]
30 20,065 200 -1 0,14
ElY 25.050 24.9 0.2 0.099
an 230.042 - 1 01 0.099
ae 35.040 349 i 0099
30 40.033 39.9 - Q1 0,038
Tabla 21 This equipment was connecled with temperuture probe Model: TR3207.2 5/N: 16010529,
Dimenslom Diameter 14 mm, Length 150 nm.
immerskn Stardan] 174 Ese Unzefiriny
Depth Roading Roading e (3>}
{mm} 3] 3]
70 20066 201 00 0.099
i) 23,082 248 03 0.093
™ 30.042 20.7 03 0099
w0 35.038 34.6 0.4 0.058
m 40.034 396 Q.5 Q.039

Tabla 3: This equipment was connecled wilh Globe thermometer probe Model: TP3276.2 S/H: 16008396
Dlmension: Dameter 8 mm, Length 170 mm.

Immersken Slandand W Ermor Upeettalnty
Depth Beading Rending [y e
{mm) K-} 8

110 20.065 20.1 00 0,099
110 26.052 25,1 00 0.000
110 0042 30.4 0.1 0.099
110 35.039 351 21 0.099
110 40.034 100 ao 0.080

LUC* : Unit Under Calbration
The reporied expandsd uncedtalnly 15 based on s\2ndord uncerainty multiplied by @ cowerage (actor k=2
providing a lovel of cenfidence of apprinknately 95%.

W End of Cettificate %

]
NAC

JRANATE ASSOCUATRS C0.ATD,

63/14-15,87/30-30, Sol Polchhasem?,7/1, Patchhasem Rd,
NAC Walthepra, Bonghchysl, Banghoh 10600 Thalland.
voesen T Tele {60) 02-8680812813 Far: (£4) 02-8680860 Jironelee.com

-3
MG IR

CERTIFIGATE: OF CALIBRATION

Equtpment Nome: Heat Stress Monitor
Manufacturar.: DelpOHM

Model: HD32.2

Serial No: 15036018

1D No: BKK_F50677

Cerltficate No. : CL-OTO-65
Pagoiof2

Customar

Name: ALS laboratory graup hailand) Co.,Lud.
Addresa: 104 Phatthanakan 40, Phatthonaken

Fd. Hiwaeng Suan Luang. Khel Suan Lupng Banghok
10250 Thaitand,

Referance Used Duwing Callbrotion

1 S1andard Temperature Probe Model: STS-100 ASQD,
Sorial No.; 66768209, Due dale: 25 Mar 2022
2.Digjtal Temperawre Indicator Model; DT1-2000-4 MK
WL, Serial No.: 67140700531 Due date: 04 June 2022

Cellbration Procedure

The iemperaturs calibration was done by in-House
calibration method as  WICL-D0L  according to
comparison method with standard digital lempanture
ingicalor and standard lemperatura  proba,
temperature Seale use was based on ITS-80.

Recsived date: 05 Apr 2022
Callpration date: 03 May 2022
lssue aate: 04 May 2022

Callbretion Condition
Temparsture: 12323)°C
Relalive Humidily; (554 15)%

Traceablity

The maasurement results pre tracealle to the
Inematanal System of units (S through Nalional
Insitute of Metroiogy Thailand (NIMT) Certificale
number: TT-0036-21, Cedificato number: ER-0Q32-

wevewer o

APPROVED BY

NEXT CAL.DATE ., 3,{5/g;

Callbratad ty
[ Mr. Sorawit Thachetas
O Miss hitraposn Lertsompha?

AC

JIANATE AS30CIATES OO, L1

o
Mr. Parlnya Bog)nchamen

J Calibration Department Manager

THIS CERTIFICATE PEPORT MAY NOT BE REFROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION
HAD BCEN OBTAINED N WRITING PR THE LABGRATCAY.

63/14-15,67/36-36, i Petchhasem?,7/1, Pelchhaaem Hg,
NAC Wallhopio, Banghakysd, Banghok 10600 Thallang,
B Tel: (36} 02-8480B12213 Fax: [66) 02-8480860 www)iranalee.com

Cerlificatn Ko. : GL-OTO B5

Puga2of2
Resultpf Callbration: () Withoul Atjustment [ With Adjustment
Calibratien Sange: 20-40°C
Eunctlon:
Table 1: This equipment was connetted wilh wet bulb probe Model: HP3201.2 S/N; 16008219,
Dimension: Diameter 14 mm, Langth 170 mm.
Imntectin Sandad LU Empr Hceraity
Depiy Baading Roading e [{=]
(mee) ‘0 [
30 20079 20.1 oo 0.059
30 25.067 251 Q0 e.093
30 30,064 30.4 20 o098
30 25056 350 0.1 0.093
a0 40.056 400 €1 0.099
Tabla 2: This equipmunt was cennectod with lempetature probe Model: TR3207.2 S/N: 15037318,
Diinension: Dipmeter 14 mm. Length 150 mm,
Immeaion Sionderd LG Emgt Uneansiaty
Droth Ezading Beading o ra
i) [5~] )
7 20079 204 [+1+) 0.4
70 25.057 249 02 0.14
10 20064 298 03 .24
T 35.055 TR -0.5 .14
70 40.055 385 46 0.14
Table 3: s was with Globe probe Modsk: TRI276.2 §/N: 16006802
Dimension: Diametar 8 mm, Lenglth 170 mm,
Immersion Standard LG Error Uneortatnly
Caph Baxding fsndlng [ ‘e
{mm) e [R>]
110 20.079 2041 00 Q.10
110 25067 251 00 0.10
110 30.064 0.0 o0 0.16
110 35055 350 0.4 0.10
110 40055 400 0.1 010

UUG* : Unit Under Calibration

The reported expanded uncenalnly s based oa standarg uncartainly mulyglied Ty & coverage facior k2 providing
level of confisence of approximately 957,

4 End of Coriificata %

J 63/14-16,67/35-36, 8ol Pelchhasem?.?/1, Petchkasem Rd, -
Wollhapra, Banghohynl, Bangkeh 10400 Thalland, Q\,@ AR,
NAC .. Tel: [66) 02-84B0812413 Fax: [66) D2-568GB80 wwwilronalee.com i

CERTIFICATE OF CALIBRATION

Certificote No. s CL-446-65
Fagelof 2

Equipment Nama: Heat Stress Monitor
Manufacturar.: DettaOHM

Model: HD32.2

Sarlal No; 15036014

1D No; BKK_FS0675

Gustomer Recelved date; 12 Sep 2022
Neme: ALS |aboratory group (thalfand} Ca. Ltd. Callbration data: 28 Sep 2022
Addross; 104 P 40, 1 Rd., I date: 03 Oct 2022
Hirwaeng Suan Luang, Khel Svan Luang. Bangkok

10250 Thailand.

Refarence Lsed Curing Calibratlon

1.5\andard Temperature Probe Model: $T5-100 A5Q0,
Serial No,: 667682-09, Due date: 23 Mar 2023
2.Digital Temperature Indicator Model: DTL1000-A4 MK
N. Serip! No.: 571407-00591 Due date: 22 July 2023

Cafibration Condition
Temperature: {23231 C
Relative Humidity: (55+15)%

Calibration Procodure

The temperalure calibralion was done by In-House
calibralion  method 85 WICL-001  accordlng 1o
companson methgd with standacd digital temperature
indicator and stendard temperature probe. The
temperalure $cale use was based on ITS-93,

Tracoablity

The mensurement fesults are Uraceabln g the
international system of units {81 through National
Institute of Metrology Thailand {NMT} Centificale
number, TT0034-22, Cenificate number: ER-G092.
22

»

r T
:‘ta\"\aw B ]fm fer  J7
APFROVED BY —r"% .

KEXT CAL DATE ,;y'qf';; ‘

|
|

Collbrated by
[ Mr. Serawit Thachalad
[ Miss Jinraporn Lensomphol

Il JA‘(“

topreved X -

Mr, Patinya Soancnoroen
Calibratian Deparment Manager

T
llluwdl ALAIATH OO

THIS CERTIAICATE RCPORT MAY NOT BE ACPROCEDUCED €XQEPT IN FULL UNLESS PERMISSION MOR RCPRODUC-
TICN HAS BCCN OBTAINED IN WRITIND FROM THE LABORATORY.




J &63/14-15,47/35-36, Sol Feichhasem?, 7/}, Petchhagem Ag,

Wallthapra, Banghohysl, Banghch 10600 Thaltand. @y N
DN Tel: (06) 02-B680B12413 Fax: (66) 02-5680860 wwwjiranzlee.com prim i
Cemificate No. ! CL-148-85
Page 20l 2
Resuft of Callbration: & Withewt Adjustmant [ With Adjusiment
Lelibmuon Range: 20-40°C
Funstion;
Table 1: This equipment was connected wilh wel bulb prabe Moede: HP3201.2 $/8: 16008218,
Dimension; Diameter 14 mm, Length 170 mm,
Immersion Standar! ne £y Uncenelntr
Brpl Beading Henang a 4]
{mm) ro o
30 20,060 200 0.1 0.09¢
30 25.057 250 0.1 0.08%
30 30.053 30.0 -0.1 0.089
30 AnME Mg 1 0.099
ag 40.041 38.9 0.1 0.093
Table 2: This equpmem was connected with temperature probe Medel: TP3207.2 5/N: 16010563,
Dimensign: Oiameter 14 mim. Length 150 mm.
Immersan Sandard ik ot Uncanaloty
Pepth Basding [ieming oG e
{mm) a 4~}
T 20059 202 01 0.059
0 25.056 25.0 01 0,14
70 30054 20.8 -0.3 0.089
0 35047 34,7 -03 0.099
TQ 40.042 39.6 04 0.083
Table 2: This equipment was connacled with Globe thermometer probe Model: TP3276.2 S/N: 16008200,

Dimengion: Dameler § mm. Length 170 mm.

\nmersien Standord g Ermoy Uposrizinty
Degth Reediog Heading [h=1 oo
(mm} [§+] e

110 20.059 200 0g 0.099
110 25,087 25,1 00 0.099
110 0053 301 00 Q.093
110 35.047 35.1 0.1 2.099
110 40.042 40.1 0.1 0,099

UYL : Unil Under Calibratlon
The reparted expanded unceralnty is based on stendard uncertalnly multiplicd by 8 coverage fector k=2
providing a cvel of cenfidence of approdmatety 95%,

& End of Contfficate #

NAC

J 63/14-15,67/36-36, Sol Potchhesom?,7/}, Petchhasem Ro,
Wellheprs, Banghohyal, Banghak 10600 Thakand,
Tel: (04) 028680812113 Fax: (06) 02-8580840 www.jiranatee.com

CERTIFICATE QF CALIBRATION

Cenificate No. : CL-149-685
Page 102

Equipment Name: Heat Siress M
Manufacturer.: DeltaOHM
Modal: HD32.2

Serigl No: 15036021

ID No: BKH_FS067%

Custamer Recehved date: 12 Sep 2022
Name: ALS laboratory group (thaifand) Co..Ltd. Callbretion data: 28 Sep 2022
Address: 104 Phatthanakan 40, Phatthanakan Rd., lesue dete: O3 Oct 2022
Khwaeng Suan Luang, Khel Suan Luang, Bangkok

10250 Thalland.

Referance Used During Calibration

1.S5tandard Temperature Probe Model 5T3-100 ASCO,
Serial No,: 6676682-09, Due date: 23 Mar 2023

2 Digital Temperature Indicator Model: DTI-1000-A MK
1. Serial No.; 671407-00591 Due dole; 22 July 2023

Calibration Condition
Temperature: {23:3)°C
Relstive Humidity: (552151%

Calibeation Procedure

The temperalure ¢alibralion was done by In-House
calipretion  methed 25 WIGL001  eceording Lo
comparison method with standard digital ismpermure
indicatar and standard lemperature probe. The

Trataubility

The meosurement results ere tracepble to the
International sysiem of Units (S)] through National
Institute ¢t Metrology Thailand (RIMT} Certificpte
number; 7T-0034-22, Certificate number; ER-0092-

temperature seale use was based on (TS-99, 22
H 4
frevewsy . il 17
| PAPROVED BY 7
! KEXTC
e et A et et
Colibrated by H
O Mr. Sorawit Thachalad M. Pailnya Boanzharcbn
[ Miss Jitraparn Lensomphol Catibration Depanment Manager

L NAC

LHRAKATE AROCIATEY €, 11D,

HNARSLL ASSLCIATES €01, 0T0
THIO CERTINCATC REPORT MAY HOT BE RCPAOCEDUCCD £XCCPT IN FULL UNLE3S PERMISSION FOR REPRODLC-
TION HAS BCCH OBTAINED IN WRITING FAOM THC LABORATORY.
=
e
62/14-15,67/35-38, Sol Peichhasem?,2/1, Pelchhazem Ad, .

‘Watthopro. Banghokyal, Banghok 10400 Thollsnd,
o Tel: (68) 02-8080812413 Max: |60) 02-8480B40 wwwirenalea.com

v b

J >
NAC.

AN
Vit
CANAIR 0151

Ceruhcaly No. : CL-148-65

Paga20l2
Rosulof Collbration; R Without Adjustment 0 With Adjustment
fallbration Rangs: 26 -40°C
Eunction
Tabla L: This equipment was connected wilh wet bulb probe Modek HP3201.2 S/N: 16008209,
Dimenslen: Dipmeter 14 mm. Length 170 mm.
lopmetsion Stenderd e Erar Vpeodaloly
Oeolh Beaging Reeding e 3]
(mmy o =
0 20046 19.9 N1 0.099
El) 26,058 249 £2 0.089
kL) 30.053 299 0.2 0.099
a0 35.047 349 0.1 sk ]
kL 40,041 399 -0l 0.4093
Table 2! This equipment was connected wilh lenperalure probe Model; TP3207,2 5/ 15037322,
Oimension: Dismeter 14 mm. Length 150 mm.
Immerghon Suandard ne g Uncortnisty
Qxoth Reogling Reasling e g+
{mm) (K=} (=]
0 20,046 201 01 0.009
70 25.055 249 0.2 0.00%
0 30,053 228 0.3 0,099
0 a5.047 4.6 0.4 0.099
70 4D.041 395 05 0.099

Toble 3: This equipment was connesicd with Globe 1hermometet prabe Modet: TP3276.2 5/8: 16008203,
imensien: Diameter B mm. Length 170 mm,

{mmerlog Standard LG Error Uncenainty
Denth Beading Bezding e e
{mm) 3] ra

110 20.048 20.1 o1 0099
110 25.056 5.1 oo 0038
110 30053 0.1 0.0 0.089
110 35.047 6.3 01 0.000
110 40.041 40.1 01 2.090

LUC* ; Unit Under Calibration
The reporicd expanded uncertainly 15 based on standard uncerainty mullipllad by a coverage factol k=2
providing a level af confidence of approximalely S5%.

% Eng of Cartificate %

J
NAC

NPEANATE AGCUTES 00 LTDL

¢3/14-16,67/35-36. 8ol Pelchhssem 7,771, Pelchhogem Rd,
‘Wellhapra, Banghokyal, Danghok 10400 Thaltand,
Tel: (60) 02-B6B0812013 Fax: (66) 02-2680380 www lranatercam

CERTIFICATE GF CALIBRATION

Cortrfente Ko CLOS3 65
Pao 1002

Equipment Name: Digital thermometes with RTD
Manutacturer.: DellaDHM

Model: HD32.2

Seiel Hot 15006710

1D No: BKY_FS0B72

Cuslomer

Neme: ALS faboratory group [thaltand) Co. LLd.
Address: 104 Phafthanzken 40, Phatthanakan
Fd.Khwaang Suan Luzng. Khet Suan Luang Bangkok
10250 Thniland

Racelved date: 15 MAR 2027
Callbration date: 17 MAR 2022
lssug date: 18 MAR 2022

Reforence Used During Calibratisn

LStendard Temperature Probe Model: STS 100 A5G0,
Serial No.: 667682-09, Cue date: 25 Mar 2022
2.Digitg! Temperature Indicator Model; DTI 1000 A MK
1. Sedil Mo $71407 00561 Due dote: 04 June 2022

Calibration Condition
Temparature: {2313)°C
Retative Humidhy: 1552157

Calibration Procedure
The temperaiure catibration wias dons by In-House
calbealon  molhod o WICLODL  according %o
comparison method with standard digital temperature Institute of Melrology Thaitand [NIMT) Cerificate
Ingicator and standard temperature prove. The number: TIO36 21 Cerificate number: ER D032:
lemparature scale use was based on iTS 80, 21

REVIEW BY ., W

P
APPROVED BY -fH{__@

nexror one 18785

Tracesblity
The measuremgnt results are Ureceabls to Lhe
imernational system of units (S1) through Nalional

Calibrated by
O M1, Sorawlt Thachalad
J Miss Orathal Winatwllizya

JTRAKAIT ASSGCIATES COL,LTD.

THIZ CENTIFICATE RCPOAT MAY NOT RS ARPROCCOUCED EXCEPT IN FULL UNLCES PCRMISSIGN FOR HCPAODUG-
TION HAS BECN OUTAINCD N WRFIING FROM THC LADORATONY.




J ©63/14-18,67/35-38, Sol Peichhnaem?,7/1, Petchkssem Rd,
MC Walthapra, Banghohyal, Banghoh 10600 Thaiiand,
vt b TEL (60) D2-BOBOB12113 Fox [66) 02-88B0560 wwiw) rom
Cenifate No.: CLOS2 65
Page 2012
Besult of Calihmtlon: @ Without Adjustment O With Adjustment
20-40°C
Eunrtion;
Table 1: This equipment was connected with wet bulb probe Mods: HP3201.2 5/N: 15015852
Dimension: Diamoter 14 mm. Lengih 170 mm.
Iemersion Stangard e Ezepr Unconainy
Rezh Enmllne Eeading e e
{mm) 'n e
30 20.082 20.0 21 0.099
30 25097 251 0.0 0009
30 30.089 300 4.1 0.099
30 . 3%.084 350 £.1 0.099
30 A0.056 40.0 0.1 0,089
Tl.lbla 2: This I was wlth probe Madel TP3207.2 5/N: 14038714,
Dimension: Dlometer 14 mm, Length 150 mm.
Immecsion Standag) i Eot Uaserainy
Depth Bending Baading r'e [a~]
imm) o e
T 20,082 202 [+2] 0.093
w 25078 250 01 0.039
0 0.068 299 0.4 0.099
0 35.062 3.4 0.7 0099
0 40,036 346 0.4 0099

Table 3: This equipment was connected with Globe thermometer probe Magel: TP3276.2 8/M: 15021832,
Dimenslon: Dlameter 8 mm. Lenglh 170 mm.

Immersion Standard g Enge Uncensinty
Qegh ading Bendlng o re
{mm) (8] (Y]

110 20082 201 0.0 0.080
110 25077 25.1 o0 0.009
110 30.069 301 00 0,090
110 35.064 3s1 00 0099
110 40,036 40.1 0.0 0.09%

DUC* ; Unit Under Colipratlon

Tha reported expanded uncerainty I3 based on stangard uacertainty mutiplied by 8 coverage factor ke2 providing
& evel of confidence of appraximately 95%.

% End of Centificate %

JIRAN \TL ATSOGIATLS €O, LTD,

g
N
03/14+15,67435-30, Soi Pcichhnsem?, 775, Pelchhasein Rd, 1'

NAC Watthzpra, Banghohyal, Banghoh 104DG Thallond, nvay
Bl . Tel: {06) 02-86B0812413 Fex: (66} 02-B4HBDBED www.[Iranalee.com

CERTIFICATE OF CALIBRATION

Equipment Name: Heal Stress Monilor
Manufacturer.: Detta OHM

Miodel; HD32.2

Seral Nox 16002004

10 Not BKK_F50681

Customer

Mama: ALS laboratary group [thalland] Ca., Lid.
Address: 104 Phatthanalan 40, Phatthanalan Rd.,
Khwaeng Suan Luang. Khet Suaa Luang Banghok
10250 Thallai.

Referance Usad During Calibrotion

1.5tandard Temperaturo Probe Model: STS-100 ABDQ,
Serlul Mo 66TG82-09, Due date: 23 Mar 2023
2.Digitan Termperature Indicalor Madel: DTI-1000-A MK
11, Serial No.: 62140700591 Due date: 22 July 2023

Callbrotion Procadun

The temperalure calibietion wes done by In-House
calibration method o5 WICLQ0L  aceording 1o
comparlson methed with slandard dighal lemperature
Indicetor and slandard lenperalurs  probe. The
lemperature scalo use was based on 11590,

Cenlficate Na,: 01164 65
Prge 101 2

Rocalved dates 15 Nov 2022
Calibration date; 21 Nov 2022
Issue date; 23 Nov 2022

Callbration Conditian
Temperature: (2313)'C
Relative Humidity: (S5+15)%

Traceabliity

The measurement results are tracesble to tho
internatignal system af units (S Ihrough Nationa|
Institule of Metrology Thailand (NIMT) Cortificale
number: TT-0034.22, Certificale number: ER-GD92-
22

REVEVBY .. Vorfne ?

ATPROVED BY

TEXT CAL BAVE ﬁ '," Hé .

Calibrated by
1 Mr, Sorawit Thachalad
[ Miss Jittraporn Lersomplio!

U

M. Paringa Booncharocn
Calibratlon Depariment Manager

THIS CEATIFICATE REPORT KAY HOT BE ACPACCEDUCED SXCEPT 1M FULL UNLESS PERMISSION FOR REPRODUCTION
HAS BEEN OETANED N WRITING FROM THE LABGHATORY.

T,
SR
43/14-10,67/35-30, Soi Pelehihasem?,7/1, Pelchhosem Nd, g
J o ' T AN
NAC Waelthopra, Benghokynl, Bangkok 104600 Thaltang. RN 2o

CHIANTION 036

Tel: (06) 02-B0BDS 12813 Fax: (04} 02-BGB0B60 www.jlranatescom

Cowfhcate No. - CL-164-65

Pogz 262
Resylt of & 2 Without LI with Adg
Calibration Range; 20 - 40°C
Funetion:
Tatle 1: This equipment was connected with wet buth probe Modet: HP3201.2 S/N: 1G00B207.
Dimension: Dianeter 14 mm. Length 170 man,
Imipamsien Slandard L1+ Kt Wrerainty
Deanth Acading Beading a e
{rm]) e ra
3 20,066 200 0.1 0.092
30 25.049 250 0.0 0.098
30 30,042 0.0 00 0.099
30 35.037 350 0.0 0.089
30 A0.030 40.0 20 0029
Table 2: This equipmont was connccied with tamperature probe Modal: TP3207.2 8/N: 16010559,
Dimension: Diameter 14 mm, Length 150 mn,
immersion Standard uuG Error Noregaloty
Depln Reading Reating o )
tmm) 5] o
10 20.066 201 0.0 0.099
70 25.049 5.0 00 0099
w0 30.042 298 0.1 0099
0 35,034 318 0.2 0099
70 40,031 308 0.2 0089
Tablp 3: This cquir vias with Globe: U probe Medel: TPI276.2 5:N;: 16006554,

Dimension: Diametes 8 mm. Lenglh 170 mm.

Immerzion Stanaarg e Empr Unearalnty
Doml Reading Reading ta [}
(L] 3+ [e~]

110 20.066 20.1 L] 0.05%
110 25.049 25.0 00 0.05¢
110 30.042 30.0 0.0 0.09%
11Q 35.035 350 0.0 0.099
o 40.021 40,0 .0 0089

ULC* ; Una Unger Calbention
The reported expanded uncenainty is based on standard uncenainty mutuplied by a caverage fagtor k=2
providing @ lovel of coniidente of pppreximately 95%.

¥ End of Centificats &

Certificate of Calibration

Equlpmant ; Lux Mater
Manutscturer; Deta OHM
Mol 22
Earist Nowt 16002028

10 Hos BKK_FS0606

Gonditlon As-Recelved: Used llam
Recatved Dats: OF February 2022

Calibration Date: 15 Fobrunry 2022

Referance: 2202-0252WSC
Amblsnt Tempersiure: (23 £ 27 *C

Relstive Humldity: (B0 151X

TECHNOLOGY FROMOTION ASSOCIATION (TIAILAND-PAPAN)
CORPDRATE SERVICES 3; EQUEMMENT CALIBRATION AND TESTING SERVICES
3344 FATTANAKARN ROAD 501 18, SUARLUANG, SUANLUANG, HANGKOK 10250 K@ﬁ.
TEL 0-2717-3000-24 FAX. 027 ) 8-9435 -

WBCTULTA (Pad

Cortificaly No, : 22PHTE
Page: 1012

This cartificata mary nol be mproaducad olber than in fut
wxcapl wih the prior writan appeoval of the head of
Corporsin Sorvices 3: Equipment Calibration and Testing Sanvicas.

Submitted by: ALS Lboriory Group (Thalland) Co. L.

404 Phallhanakan 40, Phallhanakon Rd.,
Kiwaeng Phatthanakan, Khet Suan Lusng,
Banghsk 10250 Thalland

Procedura uned:  Callbraiion using i

kit procedura CP-PHDI by inoaauring agains!

luminous-Inlansliy etandard lemp {source-based meihod} According 1o lha Inversa square law moasuremant

mathod.
I el
1.Refarence standards instumenls. :

Ingirpsent Mode) Sarlaibo, Certificale No, Due Date
1) Photomeiry & Encordor LMGuida BEm 120RCO03 611400061 30 Apr 2022
2] Luminous intensity slandard lamp OL FEL-U F-1543 TP-1020-21 02 May 2022

2.Thia rasull of calibrtion was mage on requestod al tha poln! speciied by customar.
. Test Equipment : Programmatie Vohage/Currant Sourca { Modal : OLB3A, SIN : 16221384 ).
4.Test Equipmanl ; lluminance Matar { Model : 51002, S/N : 080120 ).

5.The cerificate I3 valid only ta Ine item callbratod on data and place of catibration,
8.Thia Certificalion Is iracaalbée |0 the Intemalional System of Unit malntslnod at-

«Mational Instifute of Metrokgy Thalland (NIMT}

Callbralad by Nuntawat Khamchat
lesue By %7 February 2022

Approved Signitory

REVIEW BY ... Frarthens 7. .

=l

nexr onL, oate L IE028

APPROVED BY

Qﬂ [
|+ Phainee Prabpaipal
| VHuntawat hamchal

B 0281223




" Resuli of calibration: (* ) Wiltholt adjustmant { } Afler adjustmenl|

" Functlon : Muminanca  Moasurement Range: Autorangs
) Standard Valug ULC! Reacing Emor
(ix) () 1)
a 001 0.0
15 1417 083
100 04.76 524
500 480.1 9.8
1000 976.7 213
2000 1885.6 <143
felia] 3006 §
4000 4022 22
5000 5074 74

Tha repored uncertainty of measurement was based en & standard uncertalnly muitiplied by
. acoverage factor k =2, providing a levet of confidence of approximately 85 %

Proba sensor a/n, 15030918
UUC* = Unit Under Calibration.

-0Do-

Cort Not 22PHTG
Page.: 20t 2

a 1084545

TECHUNOLOGY PROMOTION ASSOCIATION (THAILANDJAPAN)
‘CONPORATE SERVICES J; EQUIFMENT CALIBRATION AND TESTING SERVICES
SHH PATTANAKARN ROAD 501 1§, SUANLUANG, SUANLUANG, BANGKOK 10230
TEL. 0-2717-1000-24 FAX. 0-271¢-HM

Certificats No. : 22PHATE.

Certificate of Calibration

Paga: 1002 :
Equipment : Lux Meter
Manufactorer PEAKMETER This cartsfcale may nol ba raproduced cthar han in kil
928D welth tha proc writan Bppiovid of e hesd of
Modal PMESIIL Corporals Barvices 3: Equipmani Calibration knd Tasting Senvicos.
Serlal Noz H12A-K20118
\D Ha.: BKK_FS1146
Canohien As-Recalved: Usod llem
Recalvod Date; 12 Saplember 2022
Calibration Date: 13 Seplember 2022
Rafersnce: 2208-0405WSC Submitted by:  ALS Laborstory Group (Thaltand) Ca.kid.
Amblant Tempetaturer (22 £ 2] *C
Relatlve Humidity: (80t X 104 Phatihanakan 40, Phatthanskan Rd.,

Khwaeng Phaithanskan, Kret Suan Luang,
Bangkok 10250 Thalland
Procedureusad:  Calibretion were conducled using In-house callbration procadure CP-PHO! by mesauring against

Wminous-inlensity standard lamp {sourca-based method) Accordiog 1 ta Wiverse iquare law mesauremant
mathod.

‘1Raference standerds [nsluments :

natrument Mody) Serlal Ne, Gertficata No, Dus Baty
1] Photometry & Enconder Lhiguice B8 m 120RCO0) DL-D084-22 20 Jul 2025 » )
2 High-aczuragy Ivatiance Standard OL-FEL-Y F-4T1 TPAQITZ1 13 Oct 2072
2.This rasult of caibration wha mada on requaslad at the poinl specified by customef. .
3.Test Equipmant ; Programmabile VoitagarCurten Souros | Model ; OLAA, SN ; 85220234 ). " .

4.Taat Equipment : lMuminanca Meter | Modal 1 51002, &N : 080320 ).

5.The cartficale s valid only o the Rom calibrated on Gats and place of callbration. r
.This G i waceabla 19 the Sywtem of Unit ate REVIEW BY ... »ﬁ?fqu
~Natlonat Insiiute of Kstrology Thailand {RIMT) g: E
APPROVED BY ool
wexron. onve .32 las
Colibrated by:  Hivel Nitss pp g oy el

| ]1Phatines Prabpaipal
| 1Cnatchawsn Khunpiluak
LA Phuntawat Khamehal

lb¥un Data ¢ 14 Saplernber 2022

» 0297330

Cert, No.: 22PH478 -

Page,: 20l 2
Result of calthration;=  { ) Without adjusimant (* ) After adjustmenl
Functlen: Numinance Moasuremant Rangs:  Aulgrangs
Beforo Adjust Aftar Adjust '
Standard Value UUC* Reading UUC* Reading Etror Uncertainty .
() {ix) (1z) () (tix)
] 0.00 0,00 .00 0.060 .
15 - 15.06 006 022 .
100 . 100.8 1.} 16 B
500 . 501 1 73 :
1000 1] 1004 1 15
2600 - 2020 an
3000 - 3010 10 45
2000 - 4020 20 50 :
5000 4800 6030 a0 75
Tha toported uncertainty of measurement was based on a standard uncerlalnty multiplied by
8 covarage lacter k=2, providing a leval of confidance of approximalaly 85 % '
Befors adjustmant light source factor setling mode : L0 = 1.000
After adjustment Iight saurce factor setting mede : 10 = 1,047 !
ULIC® = Unit Under Callbration.
=000+ ;
7o
1125582

+ TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
f [ \ CORPORATE SERVICES 31 EQUIPMENT CALIARATION AND TESTING SERVICES
3344 PATTANAKARN ROAD SOI 14, SUANLUANG, SUANLUANG DANGKOK \025¢ i

@ TEL.D37IT-3000-27  FAX.0-I719.544

MiC st
CaLMRnon 103

CortNo.: 22CH1222
Page! 1qf2

Certificate of Calibration

Equipmant ; pH Meler
Manufacturer: Mattier Toledo
Model @ Seven Compact 522¢
Sorlal No.:

%
1D No. : BKK_ENDO72 REVIEW @Y ... ‘;uluk?
Conditlon As-Recehvad: Used Item E ﬂ
Recelved Dat 09 Seplember 2022 | APPROVEDBY .- ! e
Callbration Cate: 12 Seplember 2022 | ovr cu) OATE 11!03 b

220903120861

ALS Laboratory Group (Thailend) Ce. Ltd,
104 Phatthanakan 40, Phatthanzkan Rd,,
Khwawng Phatthanakan, Khet Suan Luang,
Bangkek 10250 Thailand

25 £ 28} *C

50 £ 15} %

In - house mathed :

= CP-CH5 by direct measungmenl with standard
voltage callbralor and ditec] measuramant

with certified relerence material (CRM)

Reterence ;
Submitted by 1

Ambient Temparature ©
Relative Humidity :
Calibration Procedure ;

Callbrated by : Warakem Lemgaglrakul

Approved by .
Approwved Signatory

{./]MBI Butruaa

( ¥Sallhip Maangmal

{ }Warakem Lerngaglrakul

Izssue Date ; 15 September 2022

The Uncertalnties are lor u conlidence probability of approximately 95%

“Thbx cerifheste may nos be rrprodoced ber tnae In I, arcept wich 2 prioe wtines
Agpeavad of ke brad of Corporsie Sarvioes 31 Bulprmem Calibraclon and Teviag Servcrs,

L AnddARA




&

Cert. No.:  22CH1222

TECIINOLOGY PROMOTION ASSOCIATION (FHAILAND-JAFAN)
CORPORATE SERYICES 31 EQUIMMENT CALIBRATION AND TESTING SERYICES
$34/4 FATTANAKARN ROAD SO 14, SUARLUANG, SUANLUAHG BANGKOK 10250

NIC-TRETBATIN
TEL.O-7717-3000.17  PAX.D-IT19.9434 CALTBRATION BN

Paga.: 2ol2
Condition of this callbration result
1. Reference Standard Instrument  : - LertNa: 2206354
Instrument Serial No,  ID No. Cert. Na, Dlue Date Page.: 1012
1) Document Procese Calibralor 54030045 130RC118 22E2769 24 Aug 2023 = H :
This cerification is traceable 1o the | System of Lnlt at- Certlﬁcate Of Callbratloﬂ
- Traceable 16 Naticnal {nslilula ¢f Matrology (Thaltand), NIMT
Equipment ; Burelte
2. Corfified Refarenca Materials  : The measuromant rosults are trsceabls to S| through CPA ¢ham Lid., REVIEW siri'.’df\’ ?
ANSI-ASCQ National Accrediation Boand, Accraciled No, ARF1B3S Capacity: 50 mL HY s o
Bufiar Solution Manufactursr Lot No, Exp. date APFROVED BY LLA-L_
pH 4,008 CPA chem 823320 20 June 2024 Surial No. - \ —
pH £.885 CPA cham 734122 14 Fab 2023 NEXT CAL, 424 /03[90
: pATE %
BH 10.008 CPA cham 823323 20 June 2023 1. Ho.z BHK_ENOITS ATE e faozt
3. Thie ceriificate Is valid only Io tha llem cellbraled on date and place of calibration. Wanufaciurar ; Witeg
LCalibration Results Madein: Garmany
Functlon : mV Measurement )
Perfarmlng eurva by Fluke at pH (4,7,10) Submittad by : ALS Laboralory Group (Thalland) Ca,,Ltd,
Nomlnal Standard Uncertalnty of Coverage 104 Phatihanakan 40, Phatthanakan Rd.
Unit Under Value Valtage | Actual Raading Measurement factor Khwaeng Phatihanakan. Khet Suan Luang
Callbratl _
o lrr.ngvu' — T {amy) * Bangkok 10250 Thaitand
I Mater 2.000 a8 | 1774 | 4.000 G058 700 Amblent Tamperatura : {20 26 ¢
SIN.: Ba20848426 7.000 0.00 oo 7.000 basa 2.00 Ralative Humidity : (50 £ 10)%
10.000 17748 | 4775 | 10000 0.058 2,00 Barometric Pressure : 759 mmhg
Callbration Proceduie: ASTM ES42-01
Functlon ! pH Measurement
Parforming thres bulfers standard curve by uaing butfer nominat pH (4,7,10) Calibrated by ; Panward Pramklam
Unit Under Standard pH Actual pH {Actual m¥| Uncartalnty of Coverage
Callbratlon BuHer Solutlon Rrading | Reading | pH meassremant facior @—
LoV} (%) X Approvad by -
PH Elaclroda 4.008 3060 1528 0.0055 2.08 ‘Approved Signalory
/N POE-B6EXI00! 6.035 o | w3z 0.0084 200 { ) Perltippa Tameyakul
10.008 .99 ~178,0 0.0078 2.06 { )Males Butkruea
[
The reported uncertalnty of measurement was based on a standard unceriainty multipiied by & covarage ( ::np;" l:]plrnlh
factor &, providing 2 lovel of onfidance of approxinalely 95 %. ( )Srisuda Khamiha
-alio- Issue Date ;. 31 Augusl 2022
The Unc for a confidy pi ty of i ly 95%
This centificme may met 1 L full, [
Appaevsl of the bead of Corpocaie Services ¥ : Equipment Calibeatlon aid Testing Services.
A 0044607
a 1126274
Metrological Center
SG1 ECO Services Company Limited
S CG 332 Moo 3, T.Banpa, A Keengkhol, Sarabud 13110, Thailand.
Saraburl Tel: +663627 3096 Fax ; +653627 3100 NEC-TISLTIS 17823
Bangkok Tel: +B68 9205 6B5T , +669 8247 2350 GALIBRATICK bitd
Equlpmant : Buratle CortNo.: 2CGIL5 Websito : www.scleco.coth  E-Mail: calibrate@seg.co.th
Received Date @ 26 August 2022 Page: 20l 2 Certlitcate No. T221644 Pape 1 of 4
Condilon As-Recelved : Usad llem
Callbration Date ! 30 Augus| 2022 N . R
Referanca ; 2205-0918DSC -2 Certificate of Calibration
Conditlon of this reault of calibration .
Equipment : Chamber ( Cold Room )
1. Reference Standarc Insiniments
Instruments Model  SerlalWo, ID.No, Gerlificats No, Traceability —Dua date Manufacturer : KOLDTECH
1) Balanco AE2008 NO2679  140RCOHY 21MMazg MIMY 22 Sep 2022 REVIEWBY
2) Thermo-Hygrograph  THDX-CE  DOOMGG40  140ESO0Y  22H1243  MISTNIMT 09 Juno 2023 Meodel : KM 320 "
3) Thermomeler - 1594562 140ECO10 22131 NIMT 10 Fab 2023
This cerlification is traceabie te SI Unil Serial No. = TBN-1012061/05
2. The contificets [s valld only to tha llem cajibrated on date and place of calibralion. R ) NEXT AL DATE zofse 2%
3, Thue valug I8 converied to true volums at the standard temperatura of 20 °C Customer Code : BKK EN0167
Calibration result: D No : T2463A3
Nomiral capacity Reading Uncertainty K Customer 1 ALS Laboratory Group (Thailand) Co.,Ltd.
(mL) {mL) {tmL}) Faclor
104 Phatthanakan 40, Phatthanakan Rd,, Khwaeng Phatthanakan,
60 49,9859 DO 200

Remark mL = cm’

The reported uncerainty of measurement was based on n slandard uncariainty mullipfied by 8 covorage
factor k , providing a lavel of confidence of approximalely 95 %.

+0do-

PL.

a1123908

Khet Suan Luang, Bangkok 10250

Customer Location : Environmental Laboratory

Date of Receipt ;27 June 2022
Calibrated By 1 Sujjar Naknakred { Site Calibratien Manager )
Approved By : 1 Boonchai Suriyawong (Site Calibration Manager)

Date of 1ssue o UauL

‘The uncertainties are for a confidence probablfity of approximately 95%,

This Cerilficate 15 lssuad In with the conditlons of grantsd by the That Laboratory Accraditation
Scheme which has assessed the measurement capabliity of the laberatory and Hs traceability o recognized national
standards and to the units of realized at the natianal standard laboratory. Thik cortificate may

not be reproduced other than in tull exeapt with the prior wrilten appraval of the Metroleglcal Center.

FM-L14 117401-02-64




QIsCcG

Metrological Center
SCI ECO Services Company Limited

3372 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thaltand, NaC.TSITA 171423

CALIBRATION B341

Metrological Center
SCI ECO Services Company Limited
3372 Moo 3, T.Banpa, AKeengkhol, Sarabusi 18110, Thalland.

®/SCG

NSC.TISLTIS 17028
CALINAATION 0144

Certificate No, T221544 Page? of 4
Calibration Report

Equipment t Chamber { Cold Room }

Date of Calibraticn ¢ 30 June -1 July 2022

Environment

Temperature : 18.9-23.7 °C
Line Voltage : 222.9-2265 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

1. This equipment was ¢alibrated by insert ainc standard thermocouples type T into its chamber |, the other one
siandard thermocouples type T use for ambient temperature measurement . The calibration was done in sccording
ta WI-T20 ( based on ASTM E145-94 { Reapproved 2001) end AS2853-1986 ),

All data show below were final values and the initfal data from request . The le used
was based on [T5- 90,
2, Reference Standard [nstrument =
Instrument Model Instrurnent Na, Certificate No. Due Dale
TC TYPET TNLS-TNLIO T210009 30 July 2022
F1d TYPET TNLITI-THNLED T210009 30 July 2022
DATALOGGER  34970A Ti4% T21000% 30 July 2022

3, This certificate is aceable to :
Nationa) Institute of Meirolopy { Thailand ) through Metrotogical Center { NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Conditior. of calibsated temn.
Equipment Deseription !

Time Constenl 3
Fresh Air Damper ] Open

1 good

Hour ___~ Minme a1__ 3 °C
OMin ] Medium Mux
Close

[X]Net Available

5. Adjustment :

{ } without adjustment

{ X ) sfter edjustment

Approved ny.ﬁi“’é—

Fhe-LIS [17/15-03-63

Certificate No, T221644 Page 3 of 4

Calibration Report

15P
1
! i
T It
€A #
4 -
~
_____ JEEZ N
\ Ha
Tt !
H I
i
1 Z
1 <
168 [ [y
C=Cenke, P=CentrecfFace, A=Coraer, E=Cenkeof Edge
1C = TNI6L 1IF = TNIT1
A = TINIS? 11F = TNITI
JA = TNIG DA = TNIT3
4F = TNIt4 1A = TRIT
SA = TNIGS 15F = INLITS
6A = TNIES 16E = TNIT6
IF = TNIEY
8F = TNI168
A = TNIS?
WA = TNIW

ApprovedBy.

FM-LIS 1715-05-63

e

Metrological Center
SCI ECO Services Cormpany Limited

332 Moo 3, T.Banpa, A.Ksengkhol, Sareburi 18110, Thalland, WSC.TIALTA 11028

CALIRRATION §34d

Cerfilicate No. T221644

Meaurernent Results:

Page 40f 4

Calibration Report

Average Standard Resding at exch pasition {'C )

Callbration Polst TRI61 | TNL62 | TNI63 | TN164 | THLSS | TNEG6 | TN167 | TN168 | Tr189| TNITO
3 27 | 282 | 295 | 289 | 295 | 368 | 302 | 206 | 309 | 285
TNITI | TNL72 | TNI73 | TNLT4 | TNLTS | TH1T6
291 | a0z | 289 ) 30 | 297 | 3:
Camber( Cold Roorm } ‘Temgeratare Distribatlon
Reading (*C} Coversge
Setilag {*C ) Average (C) | Stabllity @47C) |Usiformity 'C)| Uncertalnty {+'€)
Mio, Max Average Fatrar k
0 25,40 22 299 1.05 130 166 200

* The quoted uncestainty extlode * unifommity *

The calibration resull apply only the thove calibrated item.

The result oF test was found sccurate a3 shown on datc and place of test only.

The reported eaptnded uncertainty ix bascd on n standard unccrtalnty mmultplied by & coverage factor k which for & t-distribution, peovicing
# Jewel of eonfidence ofapproximatety 95 % .

ApprovedBy T~ T

FM:L15 L17/15-08-63

PENTA CALIBRATION CO,, LTD.
BEA124 The Connect 3 Vilage Kangharaphlsek Road
Dokmai Prawet Bangkok 10250

Tel: 484 (0) 2085-2773

www. PARLACA £OM

Certificate of Calibration

Represent to Cenificats of Calibrabon PTCI07/220T1

PENTA

CALIBRATION

Certificala Na.: PTCOIR20T Paga: 1of 2
Equipmant: Digital Batancy Condttion: Normal et
Manufacturer: Sartorius Serial No: 26207042
Modol MSE224-100-DU 1D Mo: BKK,_ENGO02
Type of Balance: Singie intanval
Customsn. ALS Laboratory Group (Thailand) Co. LId.
104 Phatthanakarm 40 Phatihanakarm Rd.,
khwagng Phatthanakarn, Khe! Suan tuang. Bangkek 10250
Er Caondition: P N5°C 1 0776 .
Hamidity ELE%RH 1 47 %M |REVIEWRY
Al density 119 hgfor” APPROVED BY Ay, i
. ; 5
Galloration Place: ALS Laboratory Group {Thailnd) Co. Lo, NEXTCAL DATE _:ful" fy
104 Phatlhanakam 40 Phatihanakarn Rd.,
khwaeng Phatihanakarn, Khal Suan Luang, Bangkok 10250,
Tha Method used: In house method, PTC-WI-07, base on Euramet cg. 18
Tracsability: This cerhficate s rateable 16 the St Unis Ihrough Thai Canbration Senace Co. ltd
. NSC-ONSC Accreditation No: Calibraton 0182
Date Received: February 25, 2022
Calibration Date: Febuary 25. 2022
lssved Date: March Q1. 2022
Callbration By: M. Rungroje Metakul

fierdal’  ane ¥ Approved By : ‘é?'—‘+“
Tt MrRnangsak Kalasa) (N Koatimak Kerdtz)
Reviawed by Latoratory Manager
of meoo g I Hie Lzternalxmel Sydlem of Unde (5 N provoes iecasbady of

AT AMENT 16 MIBMALOARI B NTGNET EINGATD 04 Oir 19C0DPEAd nRIGNA] Rarcard mbnoatone s

The Awemrammn uncel il Ested 6 e sxmedod untertanty whh s GOtk 1o ihh Sbrderd uherlanly mulomed by

o coverage fecios (i 2) 10 of contemnce of oo e e Cure &
L osson of Uncarlamly in Mawpul scmnt (GUM) 1k £fact 01 IR (S FOWE GO 10 IV ROMS CRKY A0
Thes caiteaton certicats s ot be Tt anty, wom L

FCTDC LT 0T 2 e %




PENTA CALIBRATION CO., LTD.

667128 Tha Gonnact 33 Village Kanchanaihisek Rond

P E “ T A aws| Banghok 10250

DCokmal Pri
CALIBRATIOR Tok: 4685 {00 2089-
weew poitacel.som

Represent to Certificals of Callbration PTCHT22071

Ceriificale No.:  PTC/G7/22073 Page: 2ol 2
Measurement Results:
Without Adjustment :
Function Calibration: Hon Adjustment.
Eccantric Error: Waighl lo be 173,12 orof Maximum capatity
Ecrentriciy (st 100 &)
Posttion [g)
NN
0.0060 | 6.0002 g 00001 ] 0.0001 | 00001
Maximum deviation: 0.0002

Repeatabiity Test : Welght 10 be 12 S L, = Maximum capacity
Dotormination of the standard devlation ol weighing balance., Raadability ooon (g

] Nominat st value (g) | Slandard Deviation |
{ 200 [ 0.00005 |
Ervor of Indication ; from nominal valua., Readsbility 00007 (g
Nominal Valve | Convenlienal Mass Indication Cotraction of Dalance | Uncerfainty K
{8 {g) {al [:H it
o | owem [ Toowa | oo S
01 0.10004 0.1909 O.I_IDDO 000017 2.29
05 0.50000 0.5000 00 ocome | 228
1| veoom oo00e |z
2 200001 ocwets | 228
5 500001 acoois | 228
ot | snoooo? 000018 .28
20 20.00002 00006 223
0| oo o0 | 216
w 100.00002 . 000020 _2.05
0 120,00004 ]
150 150,00003 200
200 | zo000000 000030 200
Note: Weight of adjust - [i+]]

The End of Certificale

PIC (UC07 02 79eb 300

Metrologicai Center
SCI ECO Services Company Limited

@ l SCG 33/2 Moo 3, T.Banpa, A Kaengkhal, Ssraburi 18110, Thailand.

Sarabur Tel: +66 3627 3096 Fax : +66 3627 3100 i
Banghok Tel : +663 5205 6851 , +860 8247 2360 CALIRATION 0344

Websile ; www.sclece.colh E-Mail ; calibrate@scg.coth

Cerilficalc No, 1220139 Tage 1 0f 3

Certificate of Calibration

Equlpment : Liquid Bath { Water )

Manulacturer : MEMMERT

Modzl : WNB29

Serial No. : Le11.0135

Customer Code :+ BKK_ENG148

1D Ne. : T6455A4

Customer : ALS Laboratory Group (Thaikand) Co,,Ltd,

104 Phatthanakan 40, Phasihanakan Rd,, Khwaenp Phaithanakan,
Khet Sunn Luang, Banghok 10250
Customer Location : ORGANIC PREPARATION LAB

Date of Receipt 1 26 January 2022

Culibrated By : ;chnrupun Sangteng (Technician )
Approved By H ! Sulfar Naknakred (Slte Calibration Manager)
Date of Issue H M

The uncertalnties are for a confidence probabllity of approximately 95%.

This Carlifleats is issued in with the of granted by the Thal Laboratory Accradiiation
Schema which has asaessed the maasureiment capablity of Ihw laberatory and lis iracesbllity fo recognized nalional
standards and fo the unils of reallzed at the panding national standard laboratory. This certificate may
not ba reproduced gther than In full except with the prior written approval of Lhe Matrologlcal Cenler.

FM-LI4 1170140264

Metrological Center
SCI ECO Services Company Limited

332 Moo 3, T.Banpa, A Keengkhol, Saraburi 18110, Thalland. IS TISTIS 17023

@[sCG

CerilfMeate No. T22013% Lage 2 of 3

Calibration Report

Equlptnent 1 Llguld Buch { Water )
Daic of Calibration + 31.Januery 2022
Emironment : Temperature : 224238 °C

Linc Voltage : 221.4-1254 V
Relative Humldity : 55-65 %0l

Candition of this results of callbration :

I, This cquipment wos calibrated by insen ive resistance thermomieicr detectors int it wier ok | the olher one
Ihormecauple type T use for ambica (oo . The ion was done in socording
10 WI-T36 { bascd on ASTM E715-80 [ Reapproved 2001 )).
All data shaw belpw were final values and the initial data from qusiomar request, The lenpamture gcale used

wid based o TS - 90,
2. Refecenee Standard lastrument 1
Instrument Model Instrwnent Na. Certificate No. Dae Dare
RTD 100 0HM M ICHI-CHS) T2IH15 2 Febnuary 2022
DATA LOGQER 349704 ™7 T201S 2 February 2022
3. This certificate Js fraceable 1o -

National Institute of Metrology | Thaidand ) through Metrolagical Center { NSC-TISETIS 17028 CALIBRATION n244.)

4. Condition of calibrated item : good
Equipment Description :
Time Constant L 1T - Minme A 80 C
5. Adjustment :
{ X} without sdjusument €} afer adjusiment

Approven D,L

FNELIS 7715636

Metrological Center
SCIECO Services Company Limited

32 Moo 3, T.Banpa, A Kaengkhol, Saraburk 18110, Thakiand, B

@ISCG

Cortificate No. T220139 Pape 3 of 3
Calibration Report
Sidd View TopView TIM o__dila
ATE3 "2 Geomeiric Contor (Retersncs point)
Hripce -
I /Mm .‘
H /MWIM(M'J_WI 3 T 4
(D= Madivm kol w ‘
1 5 5TM = | iz
5TO) = v~ i ! l STPS = w3 R .«"
— ) UG foor
# |~ &3 = Positian of Working stndards
+D=Mediumlevel: 8 em. working space dimension:_82_ X _ 41 x_ 14 [WxLait}

-UUC s medium: Water
- Warking standurds are located al__2.5 e, avway from cach concr and walls,

Measurcment Results:

Average Standard Reading at each positlon (€ )
Catibrarion Polnt [ CH-2 ci-3 Cli- CII5
(2] 19.93 O0.04 .12 0. 195%
85 6501 5489 434 §a.28 9
L] 916 9414 9381 .08 v

Liquld Barh ( Water ) Temperature Distributlen

- Reading ('cy Stobillty Unifermity Untertalnly Coversyie
Setlng{ €) a D a "
Min,Mas | Average [T *'C) [y Factor &
€10 609,01 1.0 o9 .28 200
B0 439,86 G0 0.3 32 20t
§5.0 48,981 99 0.51 [E] 1

* The quoted unccrialaty eaclvdr uallormity™

The caBibration result spply saly the shove calibrated Item.

ke resull pf teat was found accurale ns shawn an dale and place of Leal anly,

The reporicd expanded wncerialaty Is bused on » saudard uncertainty multiplied by a coverage factar & which far u i-diairlbution, providing

alevel of ronfidence of agprozimataty 95 % .
Appraved Bg‘—t

FASL IS HIT5-05-63




a PR ‘ o N
o
TECHNQLOGY PFROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPRRATY SERVECFS : FOUIPMENT CALIBRATION AND TINTING KERVICFR ))f
SHus PATTANAKARN ROAD SOH 1£ SUANLUART, SUANLUANG BANCKOK 10250 o

TEL 0-2717.NE0-27  FAX. 03719840

Cert No.: 21TM2185
Page. 1all

Certificate of Calibration

Equipment : Hol Air Oven —
REVIEWEY e
Manufactorar : Memmarl
ARPROVED BY KJMAL
Model : UFE 500 ! r
0410611
EME: . ot e
Sarial No. : G511.1674 r_._XTCAL. OATE
1D No. : BKK_ENOOOT
Submitied by : ALS Laboratory Group (Thailand) Co. Ltd.
104 Phatlhangkan 40, Phalthanakan Rd.,
Khweeng Phalthanskan, Khel Suan Luang,
Bangkck 10250 Thailand
Logatlon ; Qven Room
Racelvad Order ; 1 Docemnber 2021
Calibration Daie : 1 Qecembar 2021
Amblent Temporature : (26:10)°C
Relativa Humldity : (50£30)%

Callbrated by ;

Khit Rultanaprapachal

Approved by : 'mflfa .
Approved Signatory
{ ) Pornthippa Tamayakul
{ ¥) Malsa Bulkrioa
() Sewil Imjai
Issue Date : 7 Decembar 2021
ure for a conlids prohabllity of sppr 95%

The t

This cemlieate ruay b e ecpasalus e nchor Eam b (ull e w0 ihe ey 3 fiem

Apreveal e the bwdof Corpetaic 3arshien 8 - Equipams Calibesiion o Tewing i,

A 0032815

Lot o . =
!
.
! 5
Equipment : Hol Alr Qvan
Condition As-Recelved ;  Used liem i
<, Rufaranca 2112-00020C1
* Procedure Used :+
Calloration wars conducted Using calibration procedure CP-0TD2 sccording 1o dineet maasurament
’_: method with Data lion which with I Deteclor [ RTD ) and b
" Tharmocouple Type T. "
-, The tamperature scale used was based on IT5-90.
' Cendition of Ils result of callhzation
' 1. Relarenca standand instument-
Insirumant Medsl Sprial No, Cert. No. Dus Dats -
1) Data Acquisition 349704 MY 44060450 21LM4M 08 Mar 2022 i

2. This cerfficate is valld only Lt the tem callbraled on dale and place of calibration.
3. This cartification Is tracaabie |9 the Intemational Systam of Unit.

Resuli of Callbsation == {1 Wilhout Adjusimant
- Funetion of UUC* ; Temperature Source

Fresh air setting : Clew Environmant during callbratlon
Beginning Flnished .
-{2 . 25 5 i
5 53 ;
. H H {AC Supply { Voll) 22 222
g
" " s Ret. 510,10 #o: ©
7 / Callbratlon Polnt D)
T u s (121,175,180} :
L2 T Position:| (104)°C w IE
1 | 19-14RTDOT | t844TC01 |
L 2 | 194RTDAO2 | 1844TC02 |
. 3 i9441c03 | -
Probs Ingtsllation Detalls s Démansion of Chamber : e j0qaTcod | 4
s 50 om D= 040 m 5 19.14TC-05 |
= 80 om W= 058 m ] gaareos | ..
ce 50 em H= 048 m e = 4
Copacity = 0.11 m* e jotateon 1
. B irel) | TBASRTO.00 | 18a4TC08 |

a 1085618

fa
"' Equipment ! Hot Alr Oven Cerl. No.: 21TM2189
Canditlon As-Received : Usad ltem Page.: 3of 3
Refersnca ; 2112-00020C-1

Resull of Callbration :-

(*) wilhou! Adjustmant

" Function of YUC* : Temperalure Sourco

Fresh alrselting : Closo

Callbeation | UG uuct Temperalure Temperature Overall Covarage
Palnt Sutting | Reading stabllity uniformity Variation Factor
{c) (*Cy {C) (2°C) {'¢) (t) (£°C}) L1
104.0 1040 104.0 0.059 0.52 058 045 z
121.0 1210 121.0 011 0.75 1.2 1.1 2
175.0 1750 175.0 013 0.80 1,6 14 2
180.0 180.0 180.0 0.12 0.83 1.6 11 2

Measured Temperature { °C )

Palnt Poslitlon
[*C) 1 2 3 4 5 ] 7 B B [ref)
104.0 104.265 | 404.228 | 104.080 | 103,922 | 104.300 | 104.304 | 104.284 | 103.584 | 103.909
121.0 120,638 | 120.518 | 120.661 | 120.524 | 121.182 ] 120.855 | 420.703 | 120.126 | 120.726
1750 175.021 | 174,602 | 174.848 | 174.652 ! 175.830 | 175.321 | 175411 | 174.440 } 175.222
1800 178.782 | 179.374 | 179.575 | 17376 | 180.643 | 180.081 | 180.974 | 179.217 | 180.014

Average* : The averege of 20 values In sach position,

Terperature stabliity : One-half of the groatest ¢inerence of at any one sensor.

F y : The of at any sensoms and Lhe measured
(amparalure at the referance lecalion which are cbiserved at the same Uma or ol as close an chservation time as
possibie to Ihe e pallam of 0 y wilhin the chambat under steady-slala conditions.
Crverall Variation ; The Diffaronce of the maximurm and minlmum measured temperatures throughout chservalion.
UUC" : UnH Under Calibration

" Nele @ The raported uncarainty of measurement was included stability and exclyded unlformity .

Tha reporled unicertainty of maasurement was based on a slandand uncortainty mulliplied by & covoraga
faclor k, proviging a lave! of confidente of spproximately 95 %.

~olo-

a 1085617

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBAATLON AND TESTING SERVICES
33444 PATTANAKARN ROAD 501 14, SUANLUANG, SUANLUANG BANGKSK 10250
TEL. (-1113-3000 FAX, -1715-9484

Cert.No.: 22TW122
Page: 1¢f2

Certificate of Testing

Equipment : DO Meter

Manufacturer : Y51

Modat : 5000230V REVIEW BY

Sarial No, : 0BMO1147 k«-

1D No. : ank_enoory | APPROVERBY by

Recalvat Data : oMy 222 | wexr cs oare 2111

Tusl Daie : 24 May 2022

Raferance : 2205-063805C-2

Submitted by : ALS Laboratory Group (Thailend) Ca, Ltd,
104 Phailhanakan 40, Phatthanakan Rol..
Khwaeng Phalthanakan, Khet Suan Luang,
Bengkok 10250 Thalland

Laboratory : Tamp [2525}°C
Humidity {50+ 20) %

Teat Procedure; In - house melhed | CP-CHE
by with Azide Melhod

Tanted by :

Approved by :

(/] Malee Butkruea
{ )Sailhip Meangmai
{ YWarakorn Lemgagtrakul

Isaue Date ;

Warakom Lemgagirakul

Db, -

Approved Signatory

31 May 2022

n 0285244




Cert.No.; 22TWI2
Page.: 20l2

Condiltion of thils result of ealibration

1. Referance Standard mslruments :
This cedtificalion [8 baceable tu the Inlamutional Systam of Unit Ihrough ihe rafarence standards
laboratory of Industrial Calibration Center,Technclogy Fromelion Assadalion {Thalland-lapan).

Instruments Seria! No. 1D No. Cerilficate No. Due Dats
1) Buratle - 130BLMC 21061309 25 Mar 2023
2) Balanca 1126143764 140RCO04 21MIM430 2! Sep 2022
2. Standard Material ;-
Matariat Manufacturer LolNo. Assay
Sodlum Thiosulfate pantahydrale Marck AMITE3IG 100.2%
Rasult ; Cissolved Oxygen Metsr Adjustmant With Alr 100 %

Clssolvad Oxygen Probe No.: 18K100485

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN)
CORPORATE XERVICES % EQUIMMENT CALIBRATION AND TESTING SERVICES
3444 PATTANAKARN ROAD S0f 18, SUANLUAND, SUANLUANG BANGKOK 10050
TEL.C-2112-2000-7)  FAX 0-Z116-9404

NRGTmTIFTROY

Cert. No.: 22Lm83
Page:1of2

Certificate of Calibration

Equipmant ; DG Melar with Sensor

Manifacturer st

Modsl : 5000-230V

Serial No. ; 09J 101147

10 No.: BKK_ENOCIT

Submitted by : ALS Laboralery Group {Theiland) Co,,Lid,

104 Phatthanakan 40, Phetthanakan Rd,,
Khwaeng Phetthanakan, Khet Suan Luang,
Banpkek 10250 Thailand

Tltratlon Method DO Meter Location : TPA Cn Site Callsration Laboralery
Azlda ModIfication Method Readl Standard Daviation
#halda Modification Method) cading Recelved Order : 20 May 2022
(mgil) {mgn) {mgh) Callbrated D 30 May 2022
AmbTent Temperature : (26+10)"C
a.12 8.13 0.015 Ralative Humidity ; (50:20)%
AC Line Yoltage : (220:22)V
Callbrated by : Tawatchal Fama
Thia rapor waa certified only for tha instrument we tested.it {3 allowaba to use for study
tha eystem cificloncy,The environmenlal Impact contrel and presant lo organization it may concorned A dby: %
Intend 1z use for ndverlising and raferral purposs ia prohibiled. This raport may nol be reproduced pproved by : 3 Sianat
othor in tullwithout wrillen approval of the iaboratory . Approved Signatary
(A Pormthippa Tameyekul
(v } Malaa Bulkruea
ol { }Suwit imjal
Issua Date 5 31 Mey 2022
The [, arefors dence prabability of 95%
Thi eni [’ il The peler writien
% Appievad of the baad of Corporata Services 3 :Fament Calforation and Testing Servlces,
6 1110482 A 0033957
Metrological Center
SCI ECO Services Company Limited
SCG 33/2 Moo 3, T.Banpa, A Kaengkhoi, Sarzburd 18110, Thailand,
T Sarabyrl Tel; +66 1627 3008 Fax : +66 3627 3100 NSETIE TS T2s
E Bangkok Tel : +668 5205 6851 , +6568 B247 2360 CALIBRATION 6244
Wabsila : www.scieco.colh  E-Maii: colitvateg@scg.co.th
Equipment ; DO Metar with Sensor Cart No.; 220.MB3
Condition Ax-Recelvad ;:  Used [tam Page.: 2012 Certificaie No, T212123 Page 1 of 3
Referanca; 2205-063805C-10
Procsdure Used Certificate of Calibration
Callbration were conducled using In-houso calibration procedure CP.OTO according (e comparison with
Industrial Platinum Reslslance Thermomelar [ IPRT } into Temparature Bath.
The temparalure scals used was hased on ITS-G0, i
Condiilon of this result of callbratlon Equipment ¢ Chamber (Incubator )
1. Refarenca standard instrument:-
Instrument Rodel Seral Ho, Cert. No. Due Date Manufacturer ¢ SHELLAB
1) Dighal Thermometer 15028 AD3204 218 04 Jan 2023 ) o k7.
2, This cartifieats |s valid only to the ilem calibrated on date and place of calibration. Muodel ¢ 2020-2E REVIEY - LI R
3. Thig eartification |s trateebls to the Inlemalione! Syatsm of Unit. AL
S OVED
Result of Calibratlon - (* ) Without Adjusimenl Serial No. + R02899 APPROVED BY it ey
Functlon : “Temparature measuremanl. I.{J 4!37}
“This Instrumant was wilh sensar , 1D No.; 16K1004592 Customer Code 1 BKK EN00OS THmeT L DATE LLLINE
¢ uuer Error Uncerainiy Covarage ‘ - i - o
Pelnt Depth Temparature Reading — Factor ID No. « T7499A0
¢y {mm ) <) {c) ey (¢ L ) )
20.00 50 20.003 20 o7 038 200 Customer : ALS Laboratory Group (Thailand) Co.,Ltd.

UUE* z Unit Undar Calibrailon

The repored uncersinty of measurement was based on a standard uncertainly multiphed by
covaraga factor k, providing & leval of confidence of approximalaly 95 %.

-alo-

Wk, -

a 1030806

104 Phatthanoknn 40, Phatthanakan Rd., Khwacng Phatthannkan,

Khet Suan Luang, Bangkok 10250

Customer Location : et Chemistry Lab2

Date of Receipt + 1 Qetober 2021

Calibrated By + Sujjor Naknakred (Site Calibration Manager)

Approved By :-j"ﬁ‘(*ﬂ‘ /Boonchal Suriyawong (Site Calibration Manager)
Date of 1ssue : M_

The uncertainties are for a confidance probability of approximately 95%.

This Certificats Is Isauad In with the il of granied by the Thal Leboratory Accredilation
Sehems which has assesied the measurement capability of tha laboratory and its traceabitity o recognlred national
wandards and 1o the unlts of replized H the ding national slandard laboralory. This cartificale may

not b reproduced olher than In full except with the prioe writlen approvat of the Metralogical Cenler.

FAG-LI 1700020t




Metrological Center
SCI ECO Services Company Limited

@ISCG

NIG-TI3LTIS 17025

Metrological Center
SCI1 ECO Services Company Limited

@[SCG

342 Moo 3, T.Banpa, A Keengkhoi, Sarsbur 18110, Thaltand, it AL 3372 Moo 3, T.Banpa, A Kaengkhol, Sarabur 18110, Thailand. e oo
Certifieate No, T212123 Page 2 of 3 Certificate No, T212123 Page 3 of 3
Calibration Report Calibration Report
Enquipment : Chamber ( Incubator )} _‘!/
Date of Calibratlen s 4-5 October 2021 monr nan
Environment : Temperature ; 238249 °C
Line Voltage : 22752311 ¥ L1, et | —cramer 2
Relative Humldity : 55-65 %RH e
‘Condltion of thls results of calibration : H g Hi2 grem
1. This equipment was calibrated by insert ning th detetors into its chamber |, the ather onc I V2 v Rl /'
resistance thermemeter delector use for smbient (omp . The wis dode in 2 bz
fo W1-T20 ( based on ASTM E145-94 { Reapproved 2001) and AS2853-1986 }. 4+
All data show below were (inal ¥altes and the initial data from eustoiney tequest . The tempermture scale used w
was based on ITS - 90, Remark :
2. Reference Standard Instrorent : lslllcm&rllDi:lwku:I;C‘hmbcr : w[:'i:;h}: -H ':u cm..rsc(:;g_gmm; 130 :::. lndbD {Depth) = 35 em.
N ire of |ns Wnsor hum! to pum fa=demobeSemand c=Sem.
Instrument Model Instrument No, Centifieate No, Due Dats Size of Inatallest Smndtard iensor nupiber 29-CH9 : W/2= 10 emJ2 , W2 = 130 2m 2 and 72 = $$emsz
RTD 180 ohm 204CHI-10) T210138 2 Februoary 2022 Results
DATALOGGER  34970A Ta7 T210118 2 Febreary 2022
3. This certificate is trmceable ta ¢ Average Siandard Rending nt cach postilas (°¢)
Matienal Institwte of Metrology { Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIDRATION D244.)
4. Condition of calibrated ftem : smd. Calibraticn Polo1 ICHI| 29-CHL | 39-CHY| 19034 | 19-CHS | 1-C1l8 | 10T | I9-CR3 | 39CHY
Equi Description :
T;:’:g‘:::m‘ "p‘“’: bowr 20 Mie A 2 % 20 2004 | 1006 | 2009 | 1986 | 1968 | 2008 | 2002 | 1080 | 2007
Fresh AlrDamper [ JOpen [ Min  [] Medium [ ] Max # 2499 | 2506 | 2608 | 2480 | 242 | 292§ 2506 | 2480 [ 2500
Dclose
[X]Not Available
5. Adjusunent : Chamber { Incubalor) Temperatore Distribution
( } withoul adjustment { X ) efter adjusumeny . Resding (*C) . . Caverage
Senitag ('C) Stubilly (£'Ch | Unlformity €€} | Uncertatngy ix'c)
Min, Max Average Factor &
200 - 200 008 Lol 038 200
240 - 350 607 056 038 200

Approved By_—:L

* The quoted uncertainty exclude “unifarm|ny*

The calitiration result ipply cnly the abave calibrated [tem,

The result of lesl was found accurat¢ ns shown on date wnd place of 1ent only,

The ceported expanded uncertaloty bs based an & sandard unceriainty mubiphied by & covesage factor & which for & t-fistribution, providing

a level of confidence of approsimately 95 % .
.

Approved By..
FM-LIS NT15-05-63 FM-LLS 17130563
ey :
e '
TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CHRPORATE KERYICES 3 FQUIPMENT CALIBRATION ANDTISTING FERVICTS t,‘f:“\»:’ Cert, Ho:  22CHSS7
2340 FATTANAKAHN ROARD 541 IANLUAKG, AUANLIANT SANGRUK 10250 ke e i Page.: 202 '
THBITRIZ FANTIEHM FALimnATION b Conditlon of thix callbration rasult
1. Rafetenco Standard Instrumant  : -
CenMo.:  22CHEST Instrument Serial Ho. 10 No. Cert. No. Due Date
Paga.: 1ol2 1) Document Procoss Catibrator  54D3004A  1J0RC11E 21E2682 26 Aug 2022
This cortification is ble o th 1 Syslem of Unil ate

Certificate of Calibration

Equipmant pH Malar
Manufacturer : Matiier Tolodo " ?
reviewsy Shpafhm 17,

Madel : Seven2Go ;
SerialNo. : BE03134788 APPROVED BV {ﬁ.’ﬁ Lo ?
I No.: BKK_LGO0Z3 .
Condliion As-Racatved: Used ltam T
Rogaofved Daio : 15 July 2022
Calibration Daie : 18 July 2022
Reference : 2207-041205C-2
Submitted by : ALS Leboratory Group (Thaitand) Co. Lid

104 Phstthanakan 40, Phatthanaken Rd.,

Khwaenqg Phallhanakan, Xhet Suan Luang,

Bangkok 10250 Thalland
Amblent Tomporature (25 ¢ 25 *C
Relallve Humldity : (80 = 15)%

Callbration Proceduse ¢ In - house melhod :
~ CP-CHS by diract moasuremenl with standard
voltage calibrator and direcl maasuremenl

with cartifiad roference materal {CRM}

Calibraiad by = Wargkom Lemgagirakut N

Appraved by @ 'Wa,lu,

Approved Signalory 5-3
(/) Maloa Bulkruca N
{ )Saithip Mgengmal B
{ YWarakom Lemgaglrakul ‘
Isaue D 20 July 2022

The Uncertalnlics ure for a confidence prabahilily of approximately 95% i

Th v ertif 31z may w52 repmodared adher dhan (I exvseps =Tl the fanr nrime

Appenal o e bad 1] Compraste Serves 1 Fapopercal Cellbration ad Testang it

+ Treceable lo Nationat Institut of Matrology (Theiland), NIMT

: The moasuremenl results ara traceatle 15 S1 through CPA chom Lid,,
ANSLASO Nationa! Accrodilaikon Board, Acsredited No. AR-1835

2. Cortificd Refaronte Materials

Butter Solution Manulacturse Lot No. Exp. date
pM 4.008 CPA cham 784120 14 Fob 2024
pH 6.835 CPA chom 794122 14 Fab 2023
pH 10.002 CPA chom 823323 20 June 2023

1. This carlificato is valid only 1o the item calibraled on date and place of calibration.

Callbraiion Resuits
Function ; m\f Measurement
Performing standard curva by Fluko at pH (4,7,40)

Nominal | Standard Uncertalnty of Coverage
Unit Under Value Vollaga Actual Reading Mossurement factor
L+ Input
pH _n% my pH {em¥) *
pH Malor 400 177.48 178 4.00 058 2.00
S/N.: B60B1I478S 7.00 000 Q 7.00 058 2.00
10.00 -17748 ~78 10.00 0.58 2.00
Function : pH Measuremant
Perarming three buHers standard curve by using bulfar nominal pH 5,T.10)
Unit Under Standard pH Actual pH jActuat mV |  Uncertainty of Coverage
Calibration Bulfer Solutizn Reading | Reading | pH meesurament factor
(mv) £ L]
pH Eloclrode 4.008 400 183 0.0071 2.00
SIN.: 1471370 8.985 A0 ] o.on 2,00
10.008 10.00 -168 0.0085 2.00

The raparted uncoriainty of measuremenl wis based on 8 slandard uncartainty multipliad by e coverago
faclor k, providing & love! of confidence of approximately 85 %,

ollo-

Wl .

a 1118337




Equipment

Modat 1

Manufacturss

TECHNOLOGY FRUMOTION ASSUCIATION (THATLAND-JAFAN)

CORIRATE SERYICES 3t FQUIFMENT CALIBRATION AND YESTI

5H:4 PATTANAKARN KOAD 501 1B, SUAXLUABG, SUANLUANG RANGROK 10250
TEL 211780027 FAK. 0-2115-0484

NG SERVICES

Cert, No.t 22LME4
Pay

Certificate of Calibration

pH Maler with Sensor
Mattler Toledo

Seven2Go

HICTRETL Y

1of2

! Equipment :

. Condition As-Recal
o Referance :
* Procedure Usad :-

lved ¢

PH Mator with Sensor

Used ltam
2207-04120SC.3

Cerl. No.: Z2LMB4

Page.: 2 of 2 t

Callbration were conducled using in-house

Instrument

;. 1) Digilal Tharmometer
2, This certificats is valid only to Lhe llem calibrated on date and plece of calibralion.
3. This certification ls trazeable to the Intermational Systam of Linit

Madsl
15024

Serlal Ka.
AS2847

p CP-OTO1
¢ Industrial Platinum Reslstancs Tharmomater { IPRT ) Into Temperature Bath.
Thin tamporalure scala usad was based on ITS-80,
Condition of thig result of calibratien

" 1. Relerence standard instrument:-

Cert, No.

211

44

20 Ot 2022

w with

Dus Datg !

C/0 AB Sclex (Thailand] Limited, Building B Asom Na. D3 11, 3ed floor , Ma, 735/4, Sricakarin Road, Paltanakar, Susnlusng, Baagkek

|Phone +66 (D21 026-3529 Ext. 0| Fax «bH[02} 026-3522]

LABX 2200107
Tost Report
Customen ALS Laborstory Groug (Thaidnd] G, Lid_
Equipmant Chicrine Maler Munudactutet HACH
Gontoliet Mode! DRING ™ Ko T BRK_LGO0Z
Cantralier Sertal Ho. 20040ARNTIE Ssnuor Sedal Ho. Po.
Duis o lomt 28012022 Teriad :
Ermronmont_lempsraturs © 280 °C Humicy 380 %AH
Rasulls
f3tumon Chacked
em G aciarislic e Ao Rermark
1| Visal pect & Fw O fu B Pen O Fai
71 Powsr Sueely [ [T b0 unc
3| Dapley Creas B rin O f | P O Fa
3 | Weynoara Check B ps O Fa | P O
5| Funclion Syvism Propram B Fm L M | fm O Fa
Warnieg And Em (hecadd
o Ewant Brie Aner
R ore, Nora
O sppear [
Check with Stapdar
e Craraciertie A Foma
DPD-CHLOAIME-AR IR AT
[ T mo too g
a Slaodpd CZK 1 (02 & 008 mpd) 02 g
5 | SurceGina 2 { 0% 3 010 mp) g
10| Sunced ORZNo § { 172 3 Q14 mgl o
# Blank (g1 mgA) mA
12| Sewwaczfia 1 122 1 07 g g
13 | SweadCRNo 2 (412 03 mon) gl
W | Sweadczna (703 08 mgd e

APPROVED BY ﬂd‘

NEXT CAL. DATE mf"l%

i .

. f’1 Regult of Calibratlon i« (*) Wilhout Adjustment

}'-. Serial No.: 8508124728 T Functlon : Temperslure measuramant

A 12, " .
“ 1D No. ¢ BKK_LG00Z3 7 . This was with sansor, SIN.: 8351650

15 uue* Errar Cavenage
L‘ Submitted by & ALS Laboralory Group (Thailand) Co..Ld. Point Dapth Temparatuee Reading - Factor ;
"f 104 Phatihanakan 40, Phatthanakan Rd.. {"C) {mm ) I3 ("G) (c) k '
}!: Kinwaeng Phatibanakan, Khet Sun Lusng, 200 100 18.695 0.2 5205 700 -
% Bangkok 10250 Thailand 250 100 24.892 26.2 0.267 2,00

. 0.0 100 20.89% 30.2 0.205 2.00

B H TPA Onsite Callbrallon Labaratory

l . Location: 350 0 35,003 353 0287 260

7 "

‘/5 Rocetved Crder: 15 July 2022 400 100 38984 40.3 0,306 2.00

i-; Calibrated Cate : 22 July 2022 450 100 5003 452 0197 2406

“ Amblant Temparature 3 (26:10)°C He 100 49.887 50.2 0.203 0,18 2.00 )
I: Relative Humidlty ! {50230)% UUEG* : Unil Under Callbralion

I AG Line Voltags ¢ (220222}

'ir'i The repared uncenainty of moasurement was based on a slandard uncorleinty mullpllad by 8

i : Calibrated by : Tawatichel Pama coverage factor h, providing & level of conlidenco of approximalaly 95 %.

% -obo-

o Approved by : .

I ‘Appraved Signatory

w { ) Pomihippa Tamayakul 1
B ( /) Matas Butcruos !

L () Suwit Imjal B .

4 K

i.: Issus Date ; 25 July 2022 ‘|

;I' 4 !

I v

i The Uncertaftles ure for a confidence probulrility of approxiistely 95% :

wt T wemficale may m e repis=hoc oo mibes sham in . evcx g wih the prine =hit

| . Appeonatnf e et ol Cotpunste Seslees 3 Ljopes] Calibestio 3 Tosing Smivsn

4 B e R

T S T g
a 1116086
HACH COMPANY HKACH COMPANY

€401 A8 Seien (Thailand] Uinited, Buitdlng O Raom No. D3 11, 3rd Floor . No. T3S/, Srinakarln Road, Pattanakarn, Suanivang, Bangkok
|Phone +65102) 026-3529 €1, 0 | Fax 6610210263572 ]

Lanx 2200107
Surmenaey of chechad
D Ine inskumant can work normally inlintanmmnatiod Silnfuseiil W
O e nstrumen can wons bt fa reguiing o ile e il Ausfaadgsdonn
a mmmmmmmmmmnmﬂ_hdnﬂﬂdﬂnmmﬂmﬂmuﬁmﬂmhm
Barmak
Lised
Equipment Equoment | O
Sundard Chiorne CPC-CHLORINE-LR LS ADIST Exp dale 2
Standard Chiorind DFD-LHLORINE-HR Lotha  ADIS Exp dain w27
DA i e = 110N Cue date 122
Thivrs hypromeder SH ASHEMT Cue cam : Meeld
TenBy : WILRLLAE S, Aoproved by ¢ B a5
{ Mis3 Wilallak Sawangoun) { Mr. Suanun Saryangkoot §
Service Englapar Fasition : Assistani Service Division Manager
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
CALIBRATION AND TESTING EQUIPMENT SERYICES
33474 PATTANAKARN ROAD SOI 15, SUANLUANT, SUARLUANG RARIKON 1025
TELOITT-M02 FAK.0-2T195484

CertNo:: 21CH1569

Page.: 10f2 1
1 Certificate of Calibration i
: Equipmaent ; Conductivily Maler i\:i
. Manufacturer : Melter Tolado Sl
a Model : SavenCompad REVIEWEY .. .:;
Serlat No. : B420832167 APPROVED BY \
10 No.z BKK_ENOOSS .
Gandition As-Reclved: Used tem HEXT GAL, DATE - :.
‘ Recelved Da 17 November 2021
R Callbration D 18 Novembaer 2021
o Reference : 2111.0586D8C-6
Submitted by 1 ALS Laboralory Group {Thaitand) Co..Lid.

104 Phalthanakan 40, Phatthanakan Rd.,
Khwaeng Phatthanakan, Khet Suan Luanp,
Bangkok 10250 Thalland

Amblent Temperatura ¢ (25 +25 ©
Relatlve Humldlty : {50 » 15)%
Calloratlon Procedure: In -housa mathad :

+ CP-CHE ; basad on direci measurement by
using refarence material (RM)

Calloraied by ; Walalak Sidthean

Approved by ; .
Approved Slgnatory

('/) Muolos Butkrusa
{ 3 aitip Meangmal
i { yWarakom Lemgagtrakul

o

£ondition of this result of callbration

<. 1. Referonce Slandard Inslrumant :-

Cert.No: 21CH1560 |

Pay

Instrument Serial No. 1D Mo, LCadificate No. Due date
1) Tharmomeler 9548224  120RC003 211451 15 Ap 2022

This cetification Is lraceabla 1o the Intemalionz] System af

Unit maintalsod at:-

- Tracoable 1o National Instiute of Matrology (Thailand), NIMT
2. Canified Reforance Materials -
- Conductivity callbration solution, Themme Sdanlific (raceebis to NIST}

Condugtivity Solutlon Manufacturer Lot No.
B4 pSiem Thorma Scientific 031102
1413.0 pSlem Therma Scientific 171102
1£.680 mS/em Tharma Scientific 220101

Exp. dale
23 Fob 2022
30 Apr 2024
07 June 2023

- Controd C‘uriducmly cafibralion solulion tsmperature by Waler bath {25:0.1) °C
. 3. This certificale is valid only to tha lem callbralad on date and place of calibration,

. Calibration _rosults
" Funetlon : Conductivity Measurement

{*} AMer Adjustmentat 1413 pSicm
Gonduetvity Elbetrado Serlat Ne.: 5821270404

20f2

Standard Bafore Adjustment Afier Adj U 1l 'l
Cenductivity Selution UUC* Reading UUC* Reading of Measursimant facior
() x
84 pSfem 85.02 pShem 85.52 |18/em 4.3 pSicm 200
1413 pSfem 1419 piSiom 1413 psSiem 15 pSicm 200
12.88 mSfcm 42.82 mS/em 12,79 mSicm 0.14 m&fcm 2,00

Remark - UUC* = Unlt Under Callbration
« Adjustmant Cel! ¢onstant = 0553925 :l'n's

Tha raporied uncartainty of measuremant was based on a standard uncarainly multiplled by a toverage
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Metrological Center

@' ! s C G SCI ECO Services Company Limited

RN Mg keI 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Serabur 18110
Telephone: +66 2 586 57924  Fax : +66 2 586 5109
Waebsile ; www.scieco.co.th E-Mail ; calibrate@scg.co.lh
Certificaie No, T220730 Page 1 of 6

Certificate of Calibration

Equipement ¢ HEATING BLOCK
Manufacturer + Environmental Express
Model : SC196 aevewey . Javheoin G

An‘k’

APRROVED BY ... S0

Serinl No.

6974CECW328S

NEXT CAL. DATE 3,!‘19.![?‘_’3_._...

Customer Code : BKK_EL0054

1D No. T5306A3

Customer

ALS Laboratory Group {Thalland) Co,Ltd,
104 Phatshanaknn 40, Phatthansakan Rd, Khwaeng Phaithannkan,
Khet Snan Luang, Bangkek 10250

Customer Location

Acld Digestion Lab

Date of Recelpt 30 March 2022

Calibrated By

Wutfhurnpnn Sangteng (Technlelan )

Approved By : 1 Suffar Naksiakred (Sie Calloration M )

Date of Tssue t A2 APR WIE

The uncertalntias are fora confidence probability of approximately 85%,

Thia Cortificale Is l33ued In accardance with the conditions of ucerediialion granted by the Thal Laboratory Accreditation
Stheme which hax assessad the measurement capablity of tha laboratory 2nd its tracuability to recognized nationat
sandards and to the unlts ol realized al tha 9 rational slandard Iaboratory. This cortificats may
niotbe reproduced alher than In full except with the priee written approval of the Metrologlcal Center,

FM-LL2 09 3p08-57

Metrological Center

@ | S C G SCI ECO Setvices Company Limited
pr=r e 33/2 Mo 3, T.Banpa, A.Kaangkhal, Saraburi 18110
Talephone : +68 2 586 57824 Fex : +£8 2 586 5109
‘Websiln ; www.scioce.co.dh E-Malil : calibrale@scg co.th

Metrological Center
SCi ECO Services Company Limited
S G 33/2 Moo 3, T.8anpa, A.Kaongkhol, Saraburi 18110
Telophona : +66 2 586 5792-4  Fax : +6562 585 5109
Woebsite : www.scleco.co.th E-Mail : calibrale@scg.co.lh

(o)

CAVENT: SN WAL

Certificate No. 'T220730 Pape 2of &

Calibration Report
HEATING BLOCK
7 April 2012
Temperatere @ 21.8-231 °C
Llne Voltage ¢ 121.6-2263 ¥
Relative Humldlly : 535-65 %REH

Equipment
Date of Callbratlon
Envlronment

Ceaditlon of this results of callbration &
1. This cquipment was calibrated by insent nine standand thermocouples type T inlo iis chamber | the ather one
standard thermocouples type T use for ambizent icmp » The was dong in ngconding.

to WI-T20.
Al data shaw below were fina! values and the [nitial data from customer request . The temperature scale usad

was bascd on 175+ 20,
2. Reference Standard Instrument ;

Instrument Model Instramens Ne. Ceztificate Ne. Due Date
< TYPET TH22i-TNZ30 T210008 08 hme 2022
T TYPET TN23I-TN240 T210008 08 June 2022
DATA LOGGER J9I0A Ti49 TZ10008 08 June 2022

. This centificate in traccable to:
Hational Institute of Metralogy { Thaitand ) through Mctmlogical Center { NSC-TIRITIS 11028 CALIBRATION 0244,
Condution of colibrated item : good

Equipment Description :

Tirse Constan! 2 Hour __25  Minwe AI__%5__°C

-

Ed

Freh AirDamper [(JOpen (CIMin ] Medium [ Max
Cciose
(X o Available

w

. Adjustment ©

) without adjustment € X ) pler adjusimen

Approved By

FM-L13 108/30-05-57

Certilicate No.  T220730 Page 3 oo 6

Calibration Report

N 7

PP

FM-L1} I0%730-03.57




Metrological Center

@ 1 S C G SCI ECO Services Company Limited
ey e 32 Mo 3, T.Banpa, A.Kasngkhal, Sarabur 181410
Talephona : +66 2 586 57824  Fax : +G66 2 6BG6 6109
Website : www.stlaco.co.th E-Mail : calibrate@scg.co.ih
Certifieale No.  T220730 Page 4ol 6

Calibration Report

Mcasurement Resulls

Callbration Peint Average Standard Rending a1 each position (C

AL dlsle)-1loles] TN TNI22 TH22) TN TNIIS TN126
CAL MOINT M 9) 60 $3x2 4 [XET] M.36 426
s Afin 9107 9326 31 9366 9342 R
Average 9.3 (X7 .78 $3.93 wum $3.9%
RZ lloleT-Rale)2| TN227 TN228 TN229 TN TNISE TN12
Mux 50 4TS 9451 458 9452 50

Min Had 1 .08 5257 9426 HH

Averge k] L] M6 §4.26 5434 M7
R lHolelMHalkel8] TNL3 TN ‘TN235 TN16 TN TNZIE
Man $5.03 5454 9475 51,24 $5.06 (%)

Min s 9198 9420 [ $440 [T

Averug W .26 443 04,56 T8 [T
I R4 Holel9-Nlole2d| TNLS TN140 NI TH122 TN23 TN
Max 353 9482 93,13 9383 wRn 10

Min. .33 9436 9351 95,62 55.51 $5.84

Average sl 9454 9582 937 54,82 9357

RS Ilole3S-Tloled0) TNHS TH12§ TNILT TN124 Th129 TN
Max .18 9639 9631 e 96.1% Fo04

Min 9601 9610 H.01 $6.20 9348 55.71

Average 96.15 96,28 9620 9637 96,04 wde
R6 Joled)-1lolcdé] TNIM TRND2 ThN233 TNLA TN23S TNLG
Max .84 $6.57 97.00 S648 963} $I

Min 941 685 96,71 56.08 9398 5543

Average 96.68 P88 9557 60 9816 55.50

R7 lloled?-lioled2] TNI3T TNLIE TN INUD TNI2Y TN
Mux 9645 9815 96.19 [0 #5.93 9139

Min %.11 95 9588 9822 9664 %6.1

Averig 0 ) .02 [T 9640 96,91
RY oledd-[loled] TNI2S TNZH TN Thile TR TRNS
Moy .91 7658 96.13 %.19 9434 %19

Min 2685 9621 55,50 5337 9693 93,33

Averge %73 640 9596 %6.01 w615 96,01

Approved Dy, _b

FMAL13 108730-05-57

Metrological Center
@ ‘ S c G SC1 ECO Servicos Company Limited
e s 33/2 Moo 3, T.Banpa. A.Kaengkhol, Saraburi 18110
Telephone : +66 2 586 57924 Fax @ +86 2 586 5109
Wabsite ; www.scleso.coth E-Mall : calibrate@scyg.co.th

Cerlifieate No.  T220730 Page Sdol 6

Catlibration Report

Measurement Results

Calibration Polnt Average Stendard Readiag af cask position ()
R1 HalelMlole§| TN121 TN222 TN TNIZd TRES Th1I6
CAL POINT Max 10447 104.55 10479 109,31 19347 10546
103 Min 104,15 10427 104.45 104.52 105.14 10330
Average 104! 10445 HH62 10813 10331 10533
I 2 Nole?llaleld] TNIT TNRS THI9 TNHg TR TNz
Max 10333 103.7) .63 104.54 10357 10607
Min 10328 10341 195.35 10851 103 6§ 105,63
Aveage 105.42 16538 105.50 103,68 103.02 o593
I R3 Jiofe) 3-Halels] TND TNIM TNLS THREI6 TN TN
Maa 108.14 106,06 10481 106.0% 10581 105.51
Min (15 10581 18533 103,80 105,33 103,54
Axrige 106.00 19594 105,08 10492 105.87 10378
R4 Hglel8-Hole2d| TN239 TN250 TNZ2L TH122 TNILY TN
Ma 10586 10540 10944 104.51 104.28 10428
Min 105,61 105,37 10437 10435 1o4.12 104.61
Avmge 165, 10543 10433 1M A) 10420 1469
RS Elole25:[ole30] TNZZS ‘TN226 TNy TN TNIzs TN230
Man 104,04 104.33 10497 103.08 IH62 )M 69
Min 14,77 104.75 104.76 104.90 104.51 10445
Avrrage 04,85 484 10458 104,99 104.60 104.33
6 Kloledi-lloleds] TN23I TN232 TN TREM TNLIS TN
Max 10344 10848 105.61 16593 104.84 1442
M 10327 0337 10444 105,76 1 68 104.25
Aveoge 10336 103,36 105.53 104.36 10473 14,33
I AT loled7-1laled2]| TN2IZ THN1E TN239 TN2O0 TN221 TN122
Max 103.17 10470 1459 10431 10323 10851
Min 105.00 13y 1441 16433 103.04 10837
Average 105.08 13.62 104,30 104.4) 103,13 10345
I RA lloled3-Toledd| TN223 TN224 TN225 TN226 ‘TH227 ‘TNIIE
Max 105.61 10545 103,10 104.77 104.87 105.02
Min 16344 105.28 104,92 104.50 14,70 10483
Avcraga 1H3.8% 103.37 103.0 104,65 1479 10493

Approved By. % p2d

FM.L13 1023p-08.57

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Sarabur 15110
Telephonn : +66 2 586 §792.4 Fax : +66 2 586 5109
Wabsite : www.scieco.ca.th E-Mall ! calibrate@scg.co.th

@ISCG

M- BT MATERALY

Cortificate No, T220730 Poge 5 uf 6

Calibration Report

Measuremeni Resulin;

©3021 by Agliemt Tachnsiogian

b Complance Heeas ¢y

EQUIPMENT QUALIFICATIGN REPORT (EQR

Agilent CrossLab Compllance

Agilant CrossLab Comphance Services

IEEATING BLGCK Temprrtlure [Hubutioe
TReading (*C'}
Satieg ('C) Subllity (2'C) Uncertainty (£€)
Min, Max Avetuge
1000 1000, 1004 100.1 029 043
wio 150, 1054 1051 020 079

* The quoted Lncetainty exclade *unifomity =

apply only the sbe
Thie resull of et was found sccurale ad shown on date and ple of ten odly.
The reported eapanded unceriainty s based on » standard uncertalny multiplied by & covetage foctor k which for 8 r<istribution, providing

o Jeved of confliknee ol appoximalely 55 % .

Approved By.

FAGLLY ORID05-87

( ' Qualification Typa: CPMS-0Q
Syetern |D: JP15471168
EQP Name: AglientRecommended
EQF Revision: ICPMB.02.50
EQP Publish Dale: March 2020
Date: Seplember 30, 2021 4:07:18 PM
Raport Type: Repon
C Org. Kame: ALS Leboratory Group { Thailand) Ca..Lid.
Org. Locallon: 104 Phatianakam 40, Suan Luang, Bangkok 10250.
REVIEN BY L"‘
PEROED EY . At
HEXTEAL DATE 23 Parch foby
Cute: Eepember 33, 2421 40718 PM
Eystem I0: JPIBATIIEY

Page 1134
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Table of Contents Test Summary
Pumose

Swetlon Page
This sactian Inziudes w slalus for sach scheduled Last and (ha overall qualfisaton. Foraach Lot thet ' rin, {1) tha status s

Covor 1 aviomatedlly daternined based on pre-definod imits, and (2] ha Wil number of imag the las) was rn & displayed, For datalied
realil i for o desd, rofer 10 tha text rasidis In this EQR.
Tabie of Conterts z
Text Summary 3
Servics Detals 4
Defalls
Iratrumer Celall . 5
o - R S Test Saatus Rung
Calculation Formules T
Autoaampler Check ! SPS4 Pass 1
Protecol Detuis. a
C - - - - - e C Tiegrated Semple Inloduction System (ISIS) Ghack ; ISIS3 Pesa 1
Tests * Autctns : GBA03A Pass 1
Audonnmpler Check ; SPS4 . ® Backgraund (N Ges Mode): GB103A Para 1
Infegrated Samplo Infrocuction System {ISIS} Check: 15153 © Background {Ges Modes) : GEAD2A Pass i
Auolung : GBAOMA ! 20-Winte Stabllity (No Gas Made) : GB40IA Pass 1
Beckpround [Ho Gas Made) : GB4I3A 13
eckpround (o Gas Made) A . Overstt Qualllkstion Stelus
Background (Gas Modes) : GA40IA 4 Past T Uy
20-Mirta Stabbily (No Gan Mods) : GE403A 15
Dedlaration of thange Eontrol ]
Anachments. 7
Electronls Sgnalura L1

C Transactian Lagy 32 C

Dala: Seplamber 30, 2021 £RTABPM Qut: Sepiamber 30, 7021 4:07:18 PH
Systam0: IPTE4TIED Systam 10: JPISATIIEE
Page2i3d Pageals4
©1021 by Agliemi Technologhes Aglient CroasLab Compllance Sarvices 2021 by Aqlier Tathnolgles Aglient CrossLab Compliancy Bervices
Service Details Instrument Details
Purpass Purposa
‘This saclian Indudis kocsl contact and delvery detalts for ths setvica, This saclion dastrites the as found system configuration.
Ganaral Datailn Detalle
Sarvice Order No/Request: BO0A33T154 ICPMS 1
ECP Hame; AgiismRecommanded Manutacturer Agilenl Technalogles.
EQP Revislon: ICPMZ.02.50 Numa 800
Repert Typs: Report Modal Numbar GB40IA
QOrganizailon Detalls Instatied Options #100H: Standard Package wilh Hydrogen oplien
Name; ALS Laboatary Group { Thailand) Co.,Lid. Datsclor Type 5Q
C Location: . 104 Phattanakam 40, Suan Lurng, Bangkak 10250, C Nebultcar Wira Miat (GA16)
Lotul Contac] Detally Spray Chamber Quarz.
Name: ‘Chalchanal Komarakul Tarch Qusrtr
Job Title: Mardger
Sampling Cone N
CQualificaion Location; Labaralary
Skimmor Cong Kl
I
Opatator Baialts Serlal Number JPIGATI188
Nama: Penihep Kurasathaln
Frmwara Ravision 184
Job Tide: Fils Sondos Empineer, e wone
! 18181
Rata Acqulsition Delsils
Marnutecturet Agitert Tacnhokiglay
Acquithion Scitwars Name: MaszHurler
Acquishion Software Revision: co1a Nams 15153
Mods! Numbar GRALTA
Cuslomar Dals System {CO5) IpivE: MapsH ar Type Perutat; ump syttam
C C/ Serial Number JPiS510227
Autopampler 1
Manufacturar Aghent Tachnologen
Nan 5PS4 '
Modei Number Ga4t0A
Seral Numbar AUISANTZY
Paint Beplbmber 30, 2021 49718 P Date: Seplambar 30, 2021 407:14 PM
Systom [0 JPIBAT1I6R &yt ID: JPH5E18S
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Chifor 1 Caleulation Formulas
Marufachurar Agilent Taknologies Purpose
Name Chiltar This section Inciudes calculation formulas fos all vallable tasts, Depending upan which Lants Bre sehaduied, all or kame apply 1o your
Model Numbar cazza quaiicaton.
Seslal Numbar su1esaria
For a desuriplion ot calcytations for [CR-MS lests parformad by th sottware, referio lha d
documentetion.
Bate: Sapismbar 37, 2021 407,13 PM Data: Septambar 30,2621 40710 PM
Syatams bz JPLBATII09 System 0z Jr1gdTigy
Pageid4 Pan i
© 2011 by Aglent Teshnokoges Aglient CrossLab Comphance Servises © 2011 by Aglhant Techincloghs Aglent CroasLab Compllance Servicss.

C

Protocol Details

Purpose

Thin saciion lists the revialsna far 2l lesL unils uead InLhls report Far completa last-spaciiic and high-leve! changa datails, retar to the
Favlalon, Hislory decument.

Test Revision Tast

ICPMS.02.80 20-Minuta Stabitity {Ne Gas Mada)

ICPMS.02.50 Auvesamplar Check

ICFME.02.50 Aulzlune

[CPMS.02.50 Bachground (Gas Modas)

ICPMS.02.50 Background (Mo Gas Moda)

(CPMS.02.50 Intagraled Sample Intreduction Syxiem {IS15) Chock
Cats: Saplember 30, 2021 &1

Systam D2 Pt

Fage 8134

Autosampler Check
Purpuse

This sect demomitates that the duicsamplar mcdule ks sorectly instelisd and connaciad. It daes not Last moduls parfarmance.

Satpolnl

Fasuite Observad Result

Critara
Afiar the salf (es1, s prota in ths home position?

A3 commanded, Ia the probe pashicrad al vial 27

Satpoiat Status: |Pasa

Overali Autosamplar Chack Teal Status

Expoclod Reault  Status

Hpaw™™ " 7 !

Pass T
puw: Sepimber 30,2021 40716 P
Syaten 10: PRI

Paga 0434




©20H by Agllent Technojogies Apian Croselsh Compllance Services

Integrated Sample Introduction System {ISIS) Check

Purposs
This tast demanatralan (hat the 1515 module 1 coneetly Mslaled nd

cled. ft does not e

Setpoint

Resutts Obesrved Rasult  Experiod Resull  Stolus

Crilerla
As cammanced, doss the pump rolata?

As commeandad, 4o e valved lasd and inject?

Satpolnt Slatua: Pas o o

Ovorall inlegrated Ssmple Introduction .
Poea S ..

Catng Sapinmbar 30, 2021 4:97:18 PM
Syvtem 1D AP1S4THIEQ

Paga 10134

€201 by Agient Technologies Agliert EromLeb S omplience Sarvices

Autotune

Purpase

Thin teat uscs tracaabin chetkoud slindaidi 19 fun & softvare-gxeculod sutstuns |n el modes. The hutm rapon provides values for
preak width, radss axs. sensiibdty, oxide apocles, and doubly-charged spacies lasts,

Swtpalnt
Resulta

Peakwidih Mags T
Agllont Recommendod:

Slatus;

Pealkwidth Masa 83
Agilent Recammendad:

Status:

Pealwidth Mass 206 7z T A
Aglient Recammendsd: [T 1
i

Sitatus:

Mass Axis 7
Aqllent Recommendad:

Stalux:

Maan Axts 59
Aglient Recommandad;

Elatus

sy Axd 205
Agiten! Recomerended:

Stalus:

Date; Sapiambar 33, 2021 4:4T:30 FH
Syntem 10: JPICATIED

Pags 11434

©2021 by Agfleni Teghnoiogles Agliont CrossLab Compllanca 3srvcat

Matt 7 Saraliity No Gay
Agllant Recommendad;
Slstus:

Mass 88 Sencitivity No Gas

Aglient Recommonded:
Status:

Mass 205 Semylibvity No Gns

Agllent Recommendac:
Statya;

Mags 50 Senoltivity He
C Aglent Recommended:
Statux:

Mazs B9 Senaiivity HZ
Agilen) Racommendod:
Status:

Oxide Ratio 158/140
Agilent Rocommended:

Status:
Doubly Charged Species Ratic 70M1dg

Aghert Racommended:
Stou

Sstpolnt Status: Pms 7T - e

C Overall Autotuna Test Stazus.

Pass o -]
Date: Baptamber M, X241 44718 P
Syatemib: Jrs4TiieR

Page 12434

B 28 by Aglient Technologis

Background {No Gas Mode)
Purposs
Thia Lesl examines the background of Lhe ICP-MS in no gas moda by mantaring lone duing  blank run,

Apliant Crasstab Complinngy Barvicay

Selpcint

Conditlony

Masies:

Heasuraments and Resuks
Masues (AMUY

Mazyured Valos:

Aglen! Recommanded:
Satuy

Setpoint Stxtus:

Qverall Backgrourdd (No Gas Moda) Teat Stalus

Pass
Cats: Sepmmber 3, 201 44T:18 P
System ID: PIS4TIHEY

Page 13134




©1021 by Agllsnt Techaatagles Agllent Crowslab Compfiancs Serviees

Background (Gas Mode)
Purpest
Thla teal exarmines the background ot the ICP-MS in the visious gas mads by moniiaring lans during a blank run.

2021 by Agllem Tachnologlas

20-Minute Stability (No Gas Mode)
Purpose

This lest monitora the abundance af kang present in the chackout elandard over & 20-minula peried to verify thal tha signal s slabla,
The %RSD of the atundenca of given fons s cakeulatad infemally by the saftwars ant compared 1o (he lImit

Agllan CrossLab Complianca Services

Declaration of Change Control

This dotument i under chanpe conlrol. Revisian hislory la malntained mnd prinied on sach document. AcCeas b tha mister
s Brmiterd 1o O pariodic cannct ba aseignsd The

qualification prrgrmird scooedIng 1 this document rafers only 1o the herhwere/softwars configuration In placs st the ti.e of the

Aglent Inetrament iof change in place b arder
Fakilal e validation procesa, Any changss to the ansiyical of computar hardware o7 sofwara muslba clearly apesied, A
change ides a means for the degrea af aecordng to the extent of the
changea made, All detads of the changjes must be thorughly reoorded snd documanied, (ogslher with datalls of comphatd tes!s and
thair resulls, Nols:i i the

DTria: Sapiambar 30, 2021 40T:18 FM
Syntam D2 JPISATIIER

Pags i8I

Setpolal Gasioder  [Hakm Sotpoint
Condiillens Conditiora
Mass: ™ J AU Mode: Ispaciim i
Integrasion Time: BT sec Masszs; l?.e, 59, 89, 140, 205 |
Cycas: | Integralion Time:
Measuremants and Renults Paak Parein;
C vosniaau: (T Ropastons:
Measurad Valus: Suweops/Replioato:
Agitent Recommended; Measurrents and Resvits
Slakus: Mazsea {AML):
Etability RS0
- Apllent Recammuandod;
Satpolnt Status: lpage™ T T Ruta:ft Statust
Setpoint GazMode: o
Conditlons Betpoint Status: Pra
Mes: Qverall 20-Minuta Stabllity (No Gas Mode) Tex
begatin Tirw Fas : !
Cycles: :
~ .
C/ Maasusements snd Results C/
Musy (AWMU
Messurad Valua:
Agllant Recommended:
Slalus:
Setpaint Slatus: Pan | Runst |
Cverall Background (Gas Modo) Tesl Stalus
Pons e — 1
Data: Suplumbar 30, 2034 40718 P Dats: Seplumber 30, 2021 4:87:18 PR
Syatem 10z JPIEATHES Sysiem D JPiBATI 16D
Paga 14134 Page 1534
©2011 by Agllem Technologles Aglland Crosst.eb Compllance Sarvices ©202¢ by Agllent Technaloght Agliert GroxsLab Gompliance Services
Attachments

Tralting requirsments note: Tha dellvary engineer allachas an ACE laehniqun-specific tralning carificats to the Equipmant
Quelification Report (EQR). Cblakniing ACE 1eshnk i pre-requisie lralninges fot Data Inlegrity, Ganerat
Compliance lopics (GMP, GLI, ALCOA, £16.), instriehe i hardware and solwars compansnts, and {he ACE lschalque ftsall, Tha ane
canificais sncampasses all pre-requisite tralnings s documanted In the Agilont Leaming Manegement Systam colled Succens

Factors,

Locakon Catogory Document Neme Page

EQR Genaral Cerlificats of Syatam Guakficalion 18

EQR Genaml Opsralor's tlning certificate and quaifications "

EQR Ganeral CerliNcate of Quelification for AGE 20

. EQR Genaral Cartificate of Quaifiowdon for ACE kal

(" EQR Genera! Tune reparta =

EQR Ganerat Tasl Report 25

EQR Gonarsl Test Report @

ECR General Test Repor 26
C

Data: Saplember 30, 2021 40714 PM

System ID; P57

Fage 7184




©7631 by Aglhnt Tachnologles

Agllent CrozeLab Gamphince Sarvicas

©2021 by Agent Tachnologles Agllam GromsLab Compllancs
Gonars! Ganaral
Docamant Name: Ceriiteai olé;hmﬂuulﬁraﬁu;‘ ' Docunent Nume: Cperalars talning ceniicse wnd quatficationy H
H 1
L o B I f : R f e d
Agilent Tachnologies 2 Apten Tochuslagias
Agitent Complfance Englne Self Qualification Certificate of Cempletion
CHe Sapheritat 18, 2071 4.58:18 PM
Dres B w; AR Plaferm Revislon: ALEAW
o pach Lastoet Naram: Panthep Krmatialn
C 10 DrTCHNL. Thide B C
ncromm muAipiy Wl ety empononts o 1be quallad e, ! Thle Of Counz: AN-CEACPAMS-2.038-AuAgilkra 7900 ICPMS FSE updatc tmuirg
Jochtlin Tree Tee Compee i Completion Dwis Juse 2, 2914
Alm Abmorson T Corfowm
Sntery Elcirophorass 1 Ganforms Cectified By Campany: Lesrmiag wt Agifent
Dlssatution L] Cartorm
Eralxten Specioirony 3 Confoma
Oy SOOI 10 KT « GOMS v Conbomma
Gild O ot 'y » Conlomy.
Gl P aBLIN IO Y aphy L] Conloma i 3 rhe u:,h.
ent s Satey Aberts, Bevicn peiiciond
wrug & Comms ‘docncailiva, bt e e pacth o, e, wihrn) helng crployed by A glkom Trrhakigha, i 404
‘ iwa Specrabiogy T Condorra Y
TGS Crebin ALOQFD vt 1w Goertpery.
Ui Chromutography + LGHY [ [
Mgy et 1+ Conforms
C Eangla Pracaraiion - 0 CHomsssgrspny § Cendtons C
Zampls Prop ik - Ui L] Cendpnmy
Caomaionsphy
FuphTEcal Fuld CNOTSDN iy ) Cenlama
Eolwary L onkary
UM Spmeiropholomem L] Canfamma
Qwralh Quaitication Badvy
Cantprma. o R
Calv; Saplymbur 32, 7571 40715 PM :":' o f;m";:”‘ 0 488 Pt
SymtamiDy Pmartios b
Pags 18434 PageiRisd
©2021 by Agllant Tachnologles Apllanl GrosaLab Complisnce 3srvices © 2021 by Agllant Tachnologlas Aglisrt CroveLab Complisnce Sandcea
Genoral General
Documant Name: i'cﬁh;:fa:mmmm‘ﬁéé o . Dotument Name: |Cartificaly of Gua¥icaton for ACE )
i
2% Agiium Taohknoleples X AghmTicastegien
Certificate of Completion Certificate of Completion
Leamer Nome: Parthep Kureatuk Tearmer Name: Panthep Kumaahaln
C C 1350 Cn ‘
TTte OF Course: AN-CE$8-{1-030.A: ACE 3.X User Updale Trainimg Ticle OF Coneae: AR- for Agikom
JCP-MS Sprterms
Compleilan Due: July 3, 2000 Gompletion Date: Orisber3, 200
Cenlfied By Company: Lesiming it Aplere Gestiled Dy Corpeny: Lewmiog wAyiknt
Al Stvvion ani Buppart im e An J—
A Seppt Taiming i an'y vl e T T e ] it oty Agiknt Trchechughes mr vk warking leriv iheriand servies
previce, " T cufren rwrides, treagh which he scrvior emylayer hos supuieg Beces 1w Aot Arr, Sarviow Nows, lescrmad g,y sl g, T
documbecation, Welmcal mppt, v s wnd i cdmer Eeon, Ay Tosbrmdognry, o bt s re g, e ot i puiney Techaulaghe,
avehfy 4n Ditaredan 10 ity el ek Apien probcts walty an imdvedal - midy i, srvict o mainmle AT products. i s vt ek 7 Avi e
Dah: Eaplamber 30, 2GH 40718 PM Date: Seplembar 30, 2021 4.07:16 FM
Syaiem ID: JRYS4TIIER Epvam ¢ IATII80

Puge 2034

Paga 21134




©2021 by Agdam Technologhs

Ganeral

Name:

Agllant CrossLab Complanca Sartes

Tune Report
pwor v Supuran bk
AecOoulm Raleh TN I U Tune_TR00S
Aty Dute Thrm BTN WAL
Papwicimm ooz
Insiramart Ness. GG I

© 2021 by Aglianl Technclogles

jTura repers

Docuristit Nume:

Agilant CrossLab Compllancs Saricas

Tune Report
[reve. o wov
Lt} Lt o
[t} ke O o]
Tk
Tk A Ty arem
™
D agnd A MY Y

orm anv

At v

NowpgPumihrd @1
Wiegon T ] 01
oy Sy by
[ a1 e i iy rmcmg vy
Ouubly Charged TOHR L% L TR Y
Owutiy Chunged T LRAN
“Tems Pararneinry
f | o T T
! o i o R T —
- "
il =l (e 2 . ] AFPun [T Opron O - MELGGH  QIILTR
¥ ECN Y] ara_| AFblighiog. gty Hiduwhny 2 e fian Wyl
f LA I ) LmCophy  dun it 1%
fsi prETeeL ST Lara Panewosn:
Vi Uraar B 1 v oo L. v Detect v
eoar prey Cofbommis X0V Flda By v
C T Pemmon O Orapdm dmav ™ v
rr— ol Panerors
P oy - M Ll Gt TR Ll L LAl g UG s 34 Cus Fiow. - Anergy D mlon 14 ¥
M Fonw Opoas O - AmnGn G¥LTR ¥ P [LrT o aav
Br M e L Harea i e o Lmiimh oo Bov
SaglaDuch A L T 0 oS —
Lova Porsrars Wi Duin s Aiateh s P U
Enat v Omemlat BV Dated v Mem o 15 aeuone wn
o ooy wEmea WY s v [
ompba R e v Yoo
o Py Tachit 43en oy (1o
U G be Homtee - Loy Chcirinaton R ¥
e a2vimn cumur 4ov
a3 Htiiesmtsira
fton s e
Daix: September 30, 2021 407:18 FM Dataz Seplamber 30, 2021 407:18 PH
Iptem ;. SRS System I0: PSR
Poge2iM Page 23734
©202¢ by Agilem Yechnologhee Aglient GrossLub Compliarico srvices 2021 by Aglient Tachasiogles Agllent GrawLab Eomplinnos Sarvices
2 T - Ganeral
Document Nams: i
| R . - . [Rp— “
i e e o [ . Document Name: [Tast Roport '
Tu
ne.Report Ealch Summary Report
-
buorrae agey e nav Pucait v Rl CBALITIG Mk
aasirh fiy: wisasiehbn
Tue Hue
£ ape
ety
l: f ATosNuy | Mted i S )
[
N N e T O
T b 020
C 8 C
OuiarDoubly Charged Rurde
sk 101100 camn
ButhCage  TIMO D
oA Pon
Pt Paramiers
Mumaioy - mibobean 480w O )
R R 1880 Opaencer - Aunlleytm 80 U
' sdurary Ly Weblone Pump LA ) Miavaloe 180 LAen
By Onth. aerm WC Targ e
L .
trnad "y e LW ay Cvivd 2y
Fosd2 oy Exb gy "y U R oy
Omepan dv oaE ay
cHPrm
g w rounm - oy Daiineion 13
e Pom Liniarn S imy v
¥4 o boalmia e v
G P——
Mass Lain A A O onn . -y
Vs Do w Ade Chust a8 P12 FAOH UTH
C b
Tob
ot am Teny Sl
-
Bwerirbnace [LE L Anaiag Wi v L sy
23 S
Duta: Saptamonr A0, 203 407:18 Pkl Baplambar 30, 2021 407:18 P
Gysium Dz PITIE JPIST1160
Pagu 24134

Proeasie




©2021 by Agliant Tachnologles

Agllent GrossLeb Complance Servicws © 2021 by Agllem: Tachnologles Aglient CrossLab Compllants Seruites
o : .- . . . A Gonoral
ocument Name: iTest Roport '
: T S . . s Documant Nama: - o o - o " ) !
Baich Sumrrary Report SR
Aewbin Tobls Ratch Sumevary Report
@ bl it
Anstyun Fie. 1S g o bin
. Tonw e e
T e T =
C
P2/ awer Mt
C Lt W 1KIAN
Data; September 30, 2001 497110 PM Datet Septembor 30, 2021 407:14 PM
Syviemm IP1sETING Apalen iz JPISAT 189
Fago 20/ 34 [N
©2011 by Aglien Technologhia AgRantCrossLab Compliance Sanvices ©20i1 by Aglient Techntiog ey Aavent CrossLsb Complianca Sarviten
e e R FE Guneral
Document N {Tosl Raport 1 o
bo o h eeem— — ra————— © e mem e e — e - P L Dacurmont Hama; i'i'i“lﬂlwf-l.“-——_-_m B B - T - - ) .
i
Sasch Summmary Repart e i m e eia ammmm i e
™ Eatth Summary Report
[N AL MmO B0 lep F2TL20 b 1A,
Aratyel ity H nbaichbin
Torm Hap 1 he Qm
| T | D bir Tamgietore T v Tiewl T g ]
iy Doaune Tonmie 1 sacte 1 | Liza|

[Z3 AR

C C hap1id A9 1204

Data: Baplamber 30, 2021 407:58 PM Dals: Septamtiar 3, 2071 407,18 PM
Bywtem 10: JP1S471109 Systam I0: JP1SezI169

Pagh 28134 Page i3




©2021 by Agent Technoioghes

Decument Rame:

Aglient Crosalah Comphnce Sarvices.

2031 by Aglient Taehis loglus Agllent CrossLab CompEance Eefvites

Electronic Signature

Purposs

THu slgnature pape was created and publiahad baca ke the ACE algn-oH action was exacuted, which le valid for Lhe enfire docum st
Inciuding stischmanls. The ACE sign-ofT is that dhilinct i unique usemame:
and perenal pavsword, The Aglient trve who hay daliversd o the meaning ang legul slalus of an
electronic aignature. Aa s tralned official cperator, the hag & uniqua logen fo pccess ACE aad

®lactronically mign thia document (Ciher e-slgnatures <an ba applied ta this document ualng & Documant Content Managamant ar other
eultable meihad defined In your dofe socoss and contiol pracedures.)

Detalls
Full Nams of Signar Penthep Kursaathain
C Logged On User Name: panthep_kurssathain@aglanl.com
Elgnalura Creation Dete: September 30, 202
Raxzon for Signatira; Exaeuted protoca! and published this criginal version of document
Regulsiory Disclalmar
This vesity and rd Inatn. DN,
f " The document s da1igned ta provkia an impontant comgonan of & eamplale
i L ¥ { Inia peotocat alons doss nol waswry complanca, Aglisnt Technokogles makan no
promles or nii ¥ for any peciic reguisiory prog
et T011-0H B3 VEsAA
C Warranty
Aglhera Tochnclagies maiurs na wiiranty of sy Knd 8 Sk maiarial, Incuding but tha Impled and faneas for
& fatouinr purpase. Adliet Technalogina shal ol b Faslo for io o far ne
famiahing. periormance, of Laa of ihia maieriat,
Date: Seplambara, 2021 40718 PRt Dan; Supiambne 30, 2021 437118 FM
Systam 10z JPIBATIER Syatem 01 JP1mATIIES
Page 30134 Paga di
© 2021 by Agikent Technolaginn Agbent CrossLab Compilance Sarvica © 2021 by Agent Tachnokogles Aghant Crevulab Sompllance Sandaes
Vant Rame: punthap S ssathale : User Nam: panthes_kurmsalhain Bystimbe: apd 541160
s name: ALRKKWISIS Pl Datsc Kephaminr 20, 2071 447,21 $0 Teatnama: ABEXKWO1S IO Tt 10, 2001 XNTIIZ P
ALS DGHW 7300 J089R2 | Teansaction log © ALY ORHW THO J08epit Tramw sctian bog ¢
Time Tramston  Activity Typa ol Tranaacion Optonst Infuinaan T Trabiwctid  Aciivity Typeof Trunsaction Sptional Informadon
Statn Parformad Reate Parigrmyd
Bptamibat 30, 2071 Atk SaAMKACHING  SBKAED Hond Baxemon 30, 1031 Biwt Exscation Acdocee ; GAHOIA Rutoiung 1 o
229m PY BRI PM
Beptomber 30,2031 B Comfuraten  Smskon Mana Saplanber 30,3021 End Exacuton Auarhyrg : GROTA; fwioruny | Run Courd: 1
F1TEN B0 PK
Bl 0, Ael Enemert  Lienaing User i FHER D par Sapiember 30,2621 Sl Exrction Backomund o G bockl:  rvone
L2001 P 628 rof rqurn un unlock dagared GHO3K: No Gan bode
onde Dackgmuna 1
Srumbar i Y st Cgptomin seuna €GP cots Jor pemary BRI N 202 B Eraculon Bachgrmund (N Canbocy]: P Cowni: 4
C Py waehniom sk BEZATPH BB Ho Gk ose
e pik: Backoround 1
IProleas AN Corty Fapramier 39, 2020 ot Exkadon Sackgeund [Ga Modusys  Hora
Vraton2 $0kenkia 0 Gy ' "
2364 P14 GOV Ona Mode
L EQP Fle Haine: Bithgaund S
Uenbs 02 H.4ce. EOP reend 3
N Sopanbario, 0 £ Eriovion Gachprend(dndonee;  Aum Sowez1
tgareRaconmunsac) Isarriu GMEY G Mode
PO X, 2371 (7] Confgualivs  Bedin Honw Becgoand Hietm
LR Tpow 0,303 B Ezeqyton Bockgmond [OmNoder]: Homp
Saphemb 30, 20H LI Cusification Basalon ol R ::m:’:lbﬂ
SSEATPH SprindFidepn
Evplemba 30, usorcn [ - .
Beplomber 36, 2021 St Exarulon Acoaamgle Chack 1 ER34  Nont :::gm” it e B o :5:::;:” Fin Courd 2
SsESTRM Aoy Cree -
:g:"":;“m‘ Ed Lacas Acctanplur Chage | ERGe: - Run Count: | Swicnoar X, M2 dan Eamcuton b My (O GIL Mo
Awiceahilet Chich amATPU Mode) : GOGIA: T0-Minvie
Sapambo M, 7M. S Enacukn Imegered Sampn komdcion ot BBy Mo Gat Mool 1
A5 Sywimm (i515) Chack ; MOEY. Scptambaer 30, X1 End Ersaysan. oM Eplly (N Gur Rum Gowm: o
. Irkagracad Bamgt Inwachcion s ¢
C Hyrten, {1105) Chack 3732PN Mote}! GAGIA 20-Mewtn
. Buabiny (o G Mode) |
Saptamiar 8, 21 Ena Eacuton Idmgruing AR INFORKDON At Lol |
2520 P Sy, () Chc U8 ::',:T,:”'m' b udfals Sason o
IAdwgruind Ehihjd Kok tion
Bysden () Chch. LN B Reperting Zaon Nyew
A2 P
Pi iy Pagazrl
Beplaenbar 30, 2021 457:18 M Date: Sapambar 30, 2021 4:07:18 P
JPISTII00 Byxien 10; JPIETEES
Page 2134 Page 22/34




©.2021 by Agllant Technologier

Agant Crosstab Complikice Sarces

v Bty S ptamer 30,2031

ALN GGHW 7508 Hiept Treneecton ing t

fom 14: JFISATYIEH
oraz Pl

fime Tamatieh  Adwiy Tr o Tramatlion Opaaralimfomation
s Feelomad
Septamver 33, 2021 oy Reparim Sanaion Bapon Garaealsd s
4asren Corttzay
Soplarter 30, 2621 s Reporing S Riporl GHAH: Rapin
AT .
Eaplinber ¥, 2021 [ Cucarcn  faunon =]
40300 P
Ewpember 20, 2021 End Quefcaten b o
TG00
Buctamba 34, 2021 s Reportng Bauun [
e P
Bwptmiet 3, 3071 Ao Atportng Batisa Rapent Ganatannd :
LY Conae
Septambet 10, 2031 ot Ragarting Seson Rport Gamaratid : Racct
40438 PN
Paga i3

Dale:
System ID:

Etplamber 30, 2021 £07:58 P4

JPiB4T189

Page M3




ATANUIN ¥

smtsdeaunnTunsiieuiasluamanmziienyu




RPNy

ovuwserad & anin
© NPNMMIIAT mozoo
kBc EIMAY  lodbd

e snenpmleRetudumedlnonfoamsinmshonm

fonommctal) o b @

Beu nsunTafiAms Wit tauseen wruemes afu (ravelng) 1
$1afe Fvedivednwsomedvanansan weriasnunfvosiondiRnmTiensiom
A mo NINgIM et

Feffdurf o Todegmunpguedeiinminee Snnu e wi
. TededanidisstrfosufiRmsTned S & utiu

o VBT R e Grusnn il s ugRE NI 1IN e wty

pnnldefSnei 1% wueaion waunsmeT 1jU (m:mnhm v‘-nj'n worsTy
atideuiuneduudssilinthnneshoon inonnleu 2oos AMUARINYT mox
HOUWMUINTT oo SUUFAINGS KEARAINNT [WARIUNATE NAMIBMTNAT

. E
nansu‘[qunmumw uu

nafnegramnssuRo s Whid iuasion uaesmed iy (Al
i somynlFatiiumadoursnfifmeimmedionty ndvsiyanoudd

. grveugundsaliiRmeiinred ey o T wwididunia o

v, hwiiuseiinsUfiRmadmmed e e 1y rddanig o

. vovhus e FsRlE el infuds S ee s Hliku
S weks MY emAln ek T Hugjaeninimilaidud fuou ec e tkefu

L3 ! oy -
ST st SIUMT NUTHENINNY aoa TN AmfidEdnAI o

witpetuiievmeluFufl e Moy eos wnUzzfteizeiwiiie
fudunnSoissfiRnsiinmsianty MWEufasoymdomenaimlrenavine
renmlssmmeamnmal Mty mo Ty fotifusyvemtfefutumduribugtiminmat
v Faiweduenghinaoveiulfdinalisrupnamniz

Feduumonamu
wpuamsnuduia

D272,

- fuwhrs Sunfiin)
drmnmarfingn s fmeemrnd
§emrumrim A ouedvtin
redifsunsfeuimmddlasny uihmmpnchinnlnugemn
ndsmasgmiinednredaseuinfouasne DuufowRms
Tm. o vock € o ool dock
et o oot moosd  © lomdal maimd

sonemusuiwnidafusorydumsCewiofiRn vt
U3¢ towamioa whussrad nfd (Wssvelng) i
i bd U weow

 on comala)

o, fpupeguasoalfiriamal $waw v s

o) vanTigns Simind

) wiemrinde Tranang o uay
) wnAzIgre Snsr

) WrnLNNT Loun

& o Aounia

‘o) wwTng gamin

sty Jnoe

verlouauit boc-Aenao
EDUURYA Ssoc-h-crion
neilipuiayd Hoox-A-zricts
rorltua Feos-same-
nidmnaud +oocmbote
walemas 1oocA-oaam

T2

~ (nuRs: Snhin ~
Saman S o Svmrmmmt
fifruminerifwanieafeunfvliio
uidEmmrehukdtg ey

Lun||'|1nuuﬁ1u“ﬁ'~l§ni'un'ﬂn'lﬁuvt:\ﬂuuﬁ'nau;]ﬁn':ﬁmnmiiunﬁa
U3 wouonier anuerive nfU (esanlnod diin
o0 omecte)’ @O b o el WE UNTIN  dbe

'S lﬁ’wﬁqﬂﬁsziﬂﬁau}j\?ﬁmﬁmﬁuﬁ danu abo 12
' ) wnarmatum Tugaorsu

iy -box

waduunei 1eor-t-arod

o) s AT tomsin

) wsandigrged S

&) weanviund s

&) wamiumi suysad

) unaradngT tadudsd
o) wierrini usnedsi
e uermAiEnuel A

o) i fvpiug

wo) winusieryf Tnusad

we) wien ¥in

o) nmainatund wiii
om} tnsEmagiun fudand
&} VHBTIRYIAN 835U
ad) Uramwim foinetunn
wo) wieaanios vyatnd

on] vRaTIMANG fumdms
i} wwBRENS B

e \wAnAES Tnrafiowd
o) Srilipuniuds wasdin uciy
‘om) uwiam Aaguiy

lelo) UMETIDTITSA $hma

tea) Wnaviuwing afunsud
ol 1y Miumd

o) uvmmgind Soar

o) LT Uiy

o) Wiy Wnwiumad

loc) windl rillmuny

o) wiugRn guly

ac) ii¥ount whuifarh owsedniy
ma) wiavaden e

wio) At SnurTustinty
men} wraragmIng Touduifiuz

sidlneril 1boc-t-acion

dsnatd 1eor-a-cono
reiluiani deog t-deind
wiiuneil 1eon-9wrins
vitiunani 9-oor-S-evian
s +oor-v-crnd
ndeuinti 2-bor--anbo
WaTetan? 2oodS-dacd
WeTEnand 2-box-tana
waluueed +bor-s-teae
nelouiand 1 bod-v-dasb
veouierd *eoxv-aaan
VIBURYH eor-i-Eaen
yeilnuierd 2oor-9-Lalon
wuilnuerd ooco-tue
VTl 2ooca-toed
waTuund 2ocn-9-taln
wuouiey? 2-cor--toon
vaoulnnd Hoott-taod

yelowned Heor-v-gaon

wdouend 2oor-a-beat
Wilouenh vescvonast
veifruend 2-bor-s-balo
vsdouiayi 2bag-t-sn
Beilauenh 1o vbnb
weiTouavd 2-bo9-valon
welnine? Foox-tbeod
paiiliiani 2ooce-bakn
vrilinusni 1bor-t-oriod
P TIURTA Hoc-0-balee!
walimueyd Toor-v-vane
vedounri 1oor--vods

m) WRITRITTI R

f 200-rions

-p-

o) UnETNATNS Acliaindnd
i} W ideute wienan
] UNAFIME Ay

et} wdsINs ying

@) umus FFezewie

o) wIsin Uy

ao) wwniias TNy

wie} WEeITAMA Tusineiu
e} LT WIMHAEDIN

wed) vnusuire Treifiin]
) wneranyd 2edtimd

) weniing Al

) tnoieedund asinAlng
«al ety

W) WA pun

o) wwaiiand vy

&) wnEgn Iy n

o) wRETIINT eIl
) NIRRT YRk

& nsnmanunes Wi
&) VNI WS
o} AT ghRsEgR
&) urssTangan wwdand
&) uwamiglaing Ry
) wwlsinnd thigy

o) wibiving oeln

o) gzl 273nigl
i) wwuaT mfing

oo} UMATINUMITIN Suvuin
e wisAsAYT MRy

b wwdnilin sulu

oo} AT layy

] WAETINTIRE M Yuma
o) wsvnyadd iR

o) Weneaine AiTiEY

o) wipgIm vedou

naiduunneil oowsrone
nadouisni 1-bon-v-rodo
#naulath 1oce-v-dodio
WATIuaTH Toon-S-rogn
niadounadl 2bocs-rogw
MBI ooV HorE
vluuid 2o v-dosh
vsoulath o -vorn
Ve Hoox-v-rledd
w2l oow-rod
yeduuned Heex9-voco
vefiuuied Heoa9-rows
valituad 1ecc-a-nodo
AR oot
NATINAYA Y000 3-inc
nerulngh -oor-S-ow
ey Hoox-tsloxs
vadonaTi ooc-a-aoo
veJount 1ocea-nace
iy oo n-rac
werduondl 2eoz-v-rinom
e ook t-rnee
naluuasi veccs-taot
nlussf 1eox-1-racs
weifinnnt il 2 ooet-rinen
M 1oee-cinog
yaUneA -ooa-tsimost
AnaTi oS dnas
verTumavi 2 ox3-ctnmn
st 1oox-9-rnel
i 1ece-vrinan
M THose teo
nrtleweri 1ecr-v-ntos
neliet ooe S dten
naiivurfl Hoosv-ritno
nedivuetd Heoza-nitae

O} e %gﬂuﬂmﬁ' Hoox T-riEmm

) VIR qmn:ﬁ'@

ks Sunfide) wa) wnsTiARnE.. — Qrahe: i) T—
Smuwitnlisnqriens Inemmn . Etrevian AR e NI,
fiwnmmne S rusaRoafrundlan Gwemnseennfioutineittim

A v e o i i v b st b B L [T




eite) wiwzsy o] ynrdund
e} wiTimd Teozan

et witgpumd iy

o) wwdsly vnazos

wio} wiwaulng Fum

eir) ol w3

o) Wt Uninlseedg
wiet) Wi desm

o) il qasiug
aa) wye uniduy

o} wuRmwd nouginn
i) NUUAHA NEAYY

dad wwmyEan n

i) wmangned fianews
ab) winngumy awran]
) Wiy Yoo

ad) wwnngwe Toed

el W i

<o) uiiyth TnsTum

) Wiy FiUseinlg
o) wutindy wimmn

®a) wumdnds Soing

e Fril§nund mopmerd umind
=) wwinilen miis

o) wwsung Sugmn

@n) i tEduls
o) WnenmrRndinedy Sunga
el) wimramtinid Ay
aoe) vaEITaTiL wavauvs
mon) wwiTh Wiz

soe) Wedidu il
mom) tpdasdy quily
wox) Wi Fzvess
med) ANURALKA AULED
aa) Inmiemily quand
o) WILTUAT uwBRNN

wod) W inak tums 8?—%.\;1

o bl Suwhide
ot i Siosmmume

neiDrun Hoor-S-ritas
veiounit Heed voitnd
meideninnh Heox-0-rikas
yeiTEuat oo t-rkan
veulounti Heow-aitac
vudinutonil 2eox-v-rcen
yeJEunti Heod-0-tane
veluuanh 2 os9-sideo
veideuad 1eoc9-idon
veiTeuav 2-eoa-a-ideb
vdiiail 2oox9-siden
yaTuunth Hoon-9-tided
nedouavd 2eoarv-nides
vilyuiovi 2ooxs-rives
nedunnd Haoc-t-ridee
naduanyd 1pox--nded
nailiunans 2iooe-t-ridek
raailnane +ooe-t-nidma
neuwmand ot ridmm
veslnant 2oos-S-ridmie
vl oo v-dame
yediuatd 1oc-vridad
Wzt oot S-eiots
v eoa-v-idan
weuuned 1noxvrikng
sifuuatd 1eon-d-ndmet
Ve Hoor triden
wATUIaYH -wox-9-nktio
vy THoow-g-neam
vioriliesi Hoos-9-<Eab
nelouine -oor- -
werlenand Hoow-9-stac
verloutsnd Heor-4-nitdat
wzieunni 2-boo-S-dtde
veiluine Hoow-v-digcn
Verduavh Heoa-t-ato

BT Hoog-v-cdidn

naumae s Rpuiamiut e
[0 DITIELTLUT o PR A—

woed) MUy,

Lz
mod) wennmy Ui yeafiruenl loog-g-gene
o) WHATgHD AT bt HeorTcided
sea) wiethidind arty - weiowat 2eoc-adtwe
o) Wizl waneed naifivuimi Voo 1t

L mow) womafR3 Trudn nerdeuond >pon-Tdted
ama) widvAwnl fafs vaiuuimni 1eoe-g-tas
o) WIBMRA 1ing nadoum Heorv-dves
nts) AR BTN veufivuisnd] Toor-9-000
wowi) Wienghund el ey +eowo-abal
o) WS vsdu wafuuand poe-a-gom

sna) upY Aumly

vandivunvl oaav-Aoos

alolo) W

wioo) WumAdng Hule veilyuand 1ooco-abot

" wioa) uDvRINGY Feu 2l oo e-dhob
g 13 e Foot-S-door

alom) Ty A verllouieei 2ocari-dood
slo) WIBUEIRSTY uemuin vndauinTi oors docet
vnTBUIAYH Fooe9-gon0

alnd] WIBYNSHOA Sauz

o) Wil lwyoxiie
kel wKiRR AR0IRAN

alea) wmnmng Hontles

wioat wnridy gres

wene) wnemacignsk Smee
ama) WMEIUIEIE YATH

' weslp) Wt dad sy vadnne +ooc-4-dslon
s Wiy Riums ueuaies valuuman eoc-v-soln
) Wresdnd Wipufisne veriituand Hpoe-vriolom
) UETIANNAN YRRUN VennuR ooa oo
i) wETINAM Amaia wailluinn 2-oom-v-oloed
el wiaagtuvd g neranATh 2eox:S-o
qeng) naEmananns fdluriu il 2ece-tioud .
) srermasemd sngdl S TELT, PR
@alo) WIRTINIGAKT RGN neilouiaei Tooe-9-slost
aa) wiarTiwiund #3g0 reiduuned 1eonawoms
aeda) anmdmuns gedyna YerDemani 1leow-9-alonm
i) VHATIAEAT UMD . medinuesd oo s-went
o) yaIEie nenD yrdluwnnil 1ot
w6 yanTITE Fan ot 24ose-v.cfoma

. “funuire Smdidag S~

e fruwgnisfing Smnnanmome”

o
verdurinnh 1pes-v-dons
-
nzifuwnf 1-oox-9-gonke
PeiDLunYh Tkog-S-doan
nenfrwayi ool tdomi
norilnedl Heow-t-rtome:
nalnisti +eoca-dobo

FimnumanaMiemaftufiimfatiew

R IT T BIe,

wa) iNE TRl

-

woo) YHATIYAITE FUMIANTY
aan) wrATAMA] wfuseam

maes) i aiing wilnmn
weed) iy i Allon
adio) yanFyd ddumd
ate) grE (Eenn
oo} A matud

md) UNEINNINT i?ruuqs-l
ade) waramInh AT
et URETITIIOR Hodn
o) wHsnnuanan g
s Unanei ity

o) weaTIingn Yandinwge
o) wuamoim Bofulsrsy
£o0) WRITITTYA WIANSG
wom) e wondund
eole} wisnnlufien dunzqu

&I 1 nor-9clomd:
yedlnisd 1-nor-9-womo

siluuitud 1oon-9-soas

e 1ooe-v-olonct
DTt Tooe-t-clonct
puiouent 1ocx-Tdoro
yifiintfl 1-oca-9-osm
wusiliumei Tosav-oxte
yerdnerA ooaatonm
vaiduuntf Hooa9-vona:
yiivuatd Hoos-v-dord
vslouion 1-ooeo-doxn
Ve ooe-S-dioen
wedlinnani secev-doxd
nadoumd oo Tl
vesiiouavd 1voatt-atodo
yeluAA 1Hnog-trben

wntmanrowidafuseogiusdnfor fiimiinmahony

U3t isuonion waueymes nfy (Wramvalng d1in
#on amealal® aoba

inmnaiou Jnoa
i oG UPTIAN  wdbd

t—N

{unoRss fundidn)
drimpmnadinigm thd fmnrermme
PR R
iRl

vrstmsnAuAlAu M T3 TUGREAMNITY $THIY Fiow TIBMAT
g drsu 55 wnv
il faxnAy Bhareal
1 | Adicaro High-Perfermence Liguid Chromatagraphic Method™
2 | Mdicarb Sulfone High-Performance Llquid Chromatographic Method™
3 | Aldicarb Sulfoxide High-Performance Liquid Chromatographic Methog!d
4 | Mdin Liquid-Licuid Extraction, Gas Chromatographic Method!
5 | Arsenic 1) Digestion, Inductively Coupled Plasma Methoe™
2) Cigestion, Inductively Coupled Plasma/
Mass Spectrometric Method®!
[ Barlum, 1) Cigastion, Inductively Coupled Plasma Method®!
2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method™
7 |oeenc Litguic-Lguid Extraction, Gas Chromatographic Method!!
3 B-BHC Liquid-Liquld Extraction, Gas Chromatographic Method!®
9 | B-HC Liguid-Liquid Extraction, Gas Chromatagraphic Method™
10 |ysHC Uquid-Liquid Extraction, Gas Chromatogmphic Method®!
11 | Blochemical Oxygen 1) 5-Day BOD Test, Azide Modification Method®
Demand 2) 5-Day BOD Test, Membrane Electrode Method™
12 | Carbaryl High-Performance Liguid Chromatographic Methad™
13 | Carbofuran High-Performance Liquid Chromatographic Metho™
14 | Cadmium 1) Digestion, Inductively Coupled Plasma Method"!
2} Digestion, Inductively Couplad Plasma/
Mass Spectrometric Method®
15 | Chemical Oxygen 1) Closed Reflux, Coloimetric Method™
Demand 2) Closed Reflux, Tritimetrlc Methad™
16 |chiordane Liquid-Liguld Extraction, Gas Chromatographlc Methog®
17 | €hromium 1) Digestion, Inductively Coipled Plasma Methad™
2 Digastion, Ingluctively Coupled Plasma/Mass
spectrometric Mathod®!
1B | Color ADMI Weighted-Ordinate Spectrophotometric Method

{urdtniged Smingaila) 19 Copper...
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19 | Copper 1) Digestion, Inductively Coupled Plasma Mathod'S 44 | Methomyl High-Performante Liguid Chromatographic Methad!!
2) Digestion, Inductively Coupled Plasma/ o5 [Nicket 1) Cigestlen, Inductively Coupled Plasma Method)
Mass Spectrometric Method"! 2) Digestion, Inductively Coupled Plasmas
20 |Cyanide Distillation, Colerimetric Method"! Mass Spectrometric Methad™
21 |24'-00D Liquid-Liquid Extraction, Gas Chromatographic Method 45 | OlL&Gresse 1) Uguid-UIquid, Partitan-Gravirnetric Method™
22 |447.00D Liquid-Liquid Estraction, Gas Chromatographic Method™ 2) Soxhiet Extraction Method™?
23 | z2a"-boE - | Liquie-Liquid Extraction, Gas Chromatographic Method" 47 | Oxampt High-Performance Liguid Chromatagraphic Method™
2 | a4™D0E LiguicHLiquid Extraction, Gas Chromatagraphic Method!l 48 [ Peopoxur High-Performance Liquid Cheomategraphic Method!
LR P Licuid-Liquid Bxtraction, Gas Chromatographic Methad® 49 |ed Electiometric Method?
2 laa’ooT UquickLiquid Extraction, Gas Chromatographic Method™ 5¢ | Phenols 1) Cistillation, Chlorcform Extraction Method!
27 | Dteldrin UiguickUiguid Extraction, Gas Chromatographic Method 2) Cistilatio, Direct Photometrc Method .
28 | Endosulfan Sulfste Liquid-Uiquid Extraction, Gas Chromatographic Methad™ 51| Selenfum 1) Digestion, Inductively Caupled Plasma Method
2 | Endosulfant Liquid-Liquid Extraction, Gas Chromatographic Method™® 2) Digestien, Incuctively C°“flled Plasma/
30 | Endosutfan i Liquid-Liquid Extraction, Gas Chromatographic Method™® Mass smme"’i’,‘"m"d{
31 |Endin Ligid-LiauTd Extraction, Gas Chramatagaphic Method! :i _Sr::dermm :fb‘;’::"'c r;m::l P
32 | Endrin Aldehyce Liquid-Liquid Extraction, Gas Chromatographic Methag"! o Tompemmwe dsoids | ores a:go P
33 | Formaldehyde Distillation, Colorimetric Method™ - i ™
38 | Free Chlorne £ DPD Ferrous Tirknetric Methoc? 55 |Total Keldahi Nirogen | Semiicr leldah! Methos
3) lodometric Method™ 56 | Total Syspendad Solids ¢ Dried at 103-105°C o
35 Heptachlor Liquld-Liquid Extraction, Gas Ghremategraphic Method! il To.nphene quujﬁ-l.iqu]d Bdraction, Gas Ehiomatographic Method
36 Heptachlor epoxide Liguid-Liquid Extraction, Gas Chromatographic Method™ ® Tikvalent Chromium ;ﬂf:: el,::t E::&:?Z&‘:::;ﬂ:mma Method;
37 | Hexavalent Chrortum | Fiitration, Colorimetric Method™ 2) Dkgestion, Ind uctiv'ely Coupled Plasma
38 | 3-Hydroxycarbofuran High-Performance Liquld Chromatographic Method® Mass Specirometric Methos, Colormetic Methad:
39 Lead 1) Digestion, Inductively Coupled Plasma Method!® Caleulation!¥
2 Digestlon, Inductively Counled Plasma/ 59 |zme 1) Digestion, Inductively Coupled Flasma Method™
: ass Spectrometic Method” 2) Digestion, Induetheely Coupled PrasmarMass
40 Manganese 1) Digastion, Inductively Coupled Plasma Method™ Spectrometric Method?
. 2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method!® Sy sy 126 fmn1d
L3t Mercury 1) Digestion, Cold-Vapor Atomic Absorption Spactiomertric = ==
Method® Al ARy ECellaL]
2) Digestion, Inductively Coupled Plasmaiass 1 Agenaphthene Liquid-tiquid Extraction, Gas Chromatographic/
spectometric Method® Mass Spectromatrc Method!?
42 | Methlocarb High-Perfarmance Liguic Chromatographic Method™ 2 |Acetone Furge and Trap, Gas Chromatographic/
43 | Methoxychlor Llguild-LIqud Extraction, Gas Chromatographic Method!? iass Spectrometric Method®
= =Y
44 Methomy... FaLY : 3 Aldrin...
tndmigd f‘“'m"‘“‘m_ gnamyed Sty
Iz nane! i unirnae LAY
‘hmmm’::mmwﬁ“ Mw::mm
. s
dndfuil ey 35Tz g Asuefiy )
3 Aldrin Liguig-Liguid Extraction, Gas Chromatographlc/ 18 | Bis[Z-ethylhexylphthalate Ligquid-Liquld Extraction, Gas Chromategraphic/
) Mass Spectrometric Method™® Mass Spectrometric Method®
4q Anthracene Ueuig-Liguld Extraction, Gas Chromatographic/ 19 | Bromedichloromethane Purge and Trap, Sas Chromatographic/
Mass Spectrometric Method™ Mass Spectrometric Method®
5 Antimony 1) Digestion, Tnductively Coupled Plasma Method™ 20 | Bromoform Purga and Trap, Gas Chramatographic/
2) Digestion, inductively Coupled Plasma/ Mass Spectrometric Method™
Mass Spectrometric Method'? 21 | Butansl Purge and Trap, Gas Chromatographic?
6 | Amsenle 1} Digestion, Inductively Coupled Plasma Method™! Mass Spectrometric Method™®
2} Digestion, Inductively Coupled Plasma/ Equilibrium Headspace, Gas Chromatographic/
Mass Spectrometiic Method® E Mass Spectrometric Method™
T Atrazine LUlepaidd-Liquid Extraction, Gas Chromatographic/ 22 Butyl Benzyl, Phthalate Liquid-Liquid Extraction, Gas Chramatographic/
. Mass Spectrometric Method' Mass Spectromatric Mothedt
8 | Barum 1) Digestion, Inductively Coupled Plasma Method" 2 | €admium 1} Digestion, ndustively Coupled Plzsma Method™
2] Digestion, Inductively Coupled Plasma’ 2) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method® Mass Spectrometric Method™
9 | Benzlalanthracene Liguid-.lquid Extraction, Gas Chromatographle/ 2 | Carbazole Liquid-Liguid Extraction, Gas Chromatographic/
Mass Spectrometric Methog!? Mass Spectrometric Method™!
10 Benzene Purge 2nd Trap, Gas Chrematographic/ 25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrematric Methodd Mass Spectrometrle Method®
i1 | Benzo{bMucranthene Liquid-L'quid Extraction, Gas Chromatcgraphic/ 2 | Carbon tetrachlorde Purge and Trap, Gas Chromatographic/
Mass Spectiometiic Method'? Mass Spectrometric Method™
12 | Benzolkfucranthene Uguid-Liquid Sxtraction, Gas Chromatographle/ 7 Chlordane UiguidLiquid Extraction, Gas Chramatagraphic/
Mass Spectrometric Methad™ . Mass Spectrometric Method™
3 Benzalc Add LiguicHLicuie Extraction, Gas Chromatographic/ 28 | pChioroaniline Liquid-Liguid Extracticn, Gas ;hromatngtaphi:f
Mass Spectrometric Methodm Mass Spactrornetric Methed
14 | Benzolalpyrene Liguid-Liquid Extraction, Gas Chromatographic/ 28 | Chiorsbenzens ::::;:;::’e:: ;herﬂ:::\;:]eglaphld
i Gl :
15 Benzolgnparylene r:: :f;m:::,:}h:: Chomatogaphic/ 30 Chloredibromomethane Purge and Trap, Gas Chmme::lugraphld
Mass Spactrometric Mef thod!? Mass Spectrometric Method
16 | Beryllium 1} Digestion, Incuctively Coupled Plasma Method! 31 | Chleroform ::f:::;t::;:: ;:::::ﬁgmphid
:'L iﬁ;ﬁgmﬁ:ﬁ;ﬁw Flasma/ 32 | 2Chlorophenal Liquid-LIquid Extraction, Gas Chromatogrphic/
Mass 5 rometric Method™
17 Bis(2-chloroethiyllether Liquid-Liquid Extraction, Gas Chrometographic/ 23 Chromlum 1 Digegﬂ, Inciuctively Coupled Plasina Meth o
Mass Specirometric Methad"t : 2) Digestion, Incuctively Coupled Plasma/
. Mass Specirometric Method®?
4_3(“ ‘D) 18 Bis(2-ethythexylphthalate... - '
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3q Chromiumn (i) 1) Digestion, Inductively Coupled Plasma Mathod; 51 ds-1,2-Ochloroethylene Purge and Trap, Gas Chromatographic/
Colorimatric Method; Calculation™ Mass Spectrometric Method®!
2) Digestian, Inductively Coupled Plasmal 52 trans-1,2-Dichloroethylens Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method; Colerimetrlc Method; s Mass Spectrometric Methogh
Calculation'™ 53 . | 24-Dichlorophencl Liquic-Liquid Extraction, Gas Chromatographic/
35 | Chromium (V) | Colorimetric Method'™ Mass Spectrometiic Method™
36 Chrysene Liquid-Liquld Extraction, Gas Chromatographic/ 54 1,2-Dichloroprepane Purge and Trap, Gas Chromatagraphic/
Mass Spectramatric Methad™ ) Mass Spectromatric Methog™!
ar Cyanide Distillation, Colormetric Method" 55 1,3-Dichloropropane Purge and Tiap, Gas Chromategraphic/
38 |24D Liquid-Liguid Extraction, Gas Chromatographic/ Mass Spactramettic Method"!"
Mass Spectrometric Method™ 56 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/
39 DDD Liquid-Uquid Extraction, Gas Chromatographie/ Mass Spectrometric Method™
Mass Spectrometric Methad™ 57 | Dleldein Liguid-Liquid Extraction, Gas Chromatographie/
40 | ODE Liquid-Liquigt Extraction, Gas Chromatographic/ Wass Spectrometric Mathod™
Mass Spectrometric Method™ 58 | Diethyt Phthalate Liguid-Liquid Extraction, Gas Chromatagraphic/
a1 | DO7 Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method™
. Mass Spectrometric Method® 59 2,4-Blmutf1ykphenol Ligquid-Liquid Extragtian, Gas Chromatographic/
4z | Divenzlaanthracene Liguic-Liquid Extraction, Gas Chromatographic/ Mass Spactrometric Method™
Mass Spectromatric Mathedt! 60 | 24-Dinirephenal Liquid-Ligu'd Extraction, Gas Chromatographic/
43 | Di-n-Butyl Phthatate Liguid-Liquld Extraction, Gas Chromatographic/ Mass Spectrometric Mathed'®
Mass Spectrametric Method!! 61 2,4-Dinitrotalusne Liquid-Liquid Bxtraction, Gas Chromalegraphie/
a4 | 1,2-Dichlorobenzene Purge and Trap, Gas Chromategraphlc/ Mass Spectrometric Method™
Mass Spectrometric Method"! 62 | 2.6-Dinltrotoluene Uguid-Liguid Extraction, Gas Chromategraghic/
45 1,3-Dichlorsbenzene Purge and Trap, Gas Chromatographle/ . Mass Spectrometric Methog!?
Mass Spectrometrie Method™ 63 | Di-n-Octyl Phthalate Liguid-Liquid Extractian, Gas Chromatographle/
46 | 1,4-Dichlerobenzene Furge and Trap, Gas Chromatographic/ . Mass Spectromnetric Method™
e Mass Spectrometric Method" 61 | Endosulfan Liquid-Liquld Extraction, Gas Chromatographic/
47 | 3,3-Dichlorobenzidine Liquld-Lisia) Extraction, Gas Chrormatographic/ Mass Spactromatric Mathod®
Mass $peciramatric Method® &5 | Endrin Liquid-Llquid Extraction, Gas Chromatographic/
48 1,1-Dichloroethans Purge and Trap, Gas Chromatographic/ Mass Spectrometric Mathod™
Mass Spectrometric Method™ &6 Ethylbenzene Purge and Trap, Gas Chrematographle/
49 1,2-Dichtoroethane Furge and Trap, Gas Chromatographic/ Mass Spectrometric Method!d
Mass Spactrometric Method™ &7 | Fluranthena Liqurd-Liquid Extraction, Gas Chromatographic/
50 | 1,i-Dichloroethylene Purge and Trap, Gas Chromatographlc/ Mass Spectremetric Method'
Mass Spectrometric Method™
St
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[ Flucrene Ulquid-Uleuld Extraction, Gas Chromatographic/ 84 Methanal 1) Purge and Trap, Gas Chiomatographic/
Mass Spectrometric Method® Mass Spactrometric Mathod™
69 Heptachlor Ligu'd-Llquid Extraction, Gas Chromatographic/ 2) Equilibrium Headspace, Ges Chrar phic/
Mass Spectrometrlc Method"! Mass Specticmetric Method™
70 | Heptachlor epoxde Liquid-Liquid Extraction, Gas Chromatographlc/ 85 | Methoxychior Liquid-Liouid Extraction, Gas Chromatagraphic/
Mass Spectrometric Method™! E Mass Spectrametric Methed!
71 | Hexachlorobenzene Liguid-LIqu'd Extraction, Gas Chromatographle/ 85 | Methyl Bromide Purga and Trap, Gas Chromatographic/
Mass Spectremetric Method" Mass Spectrometric Method®
72 Hexachloros,3-butadliene Purge and Trap, Gas Chromatographic/ 87 Methytene Chlorde Purge and Trap, Gas Chromatographic/
Mass Spectromelric Method™ Mass Spectrometric Method!?
73| fleane Purge and Trap, Gas Chrcmelogaphic/ 88 | 2Methyiphanol Liquid-Liquid Extraction, Gas Chiomatographic/
Mass Spectrometric Method" Mass Spectrometric Method™
| oeHoH Uquid-Liquld Extraction, Gas Chromatographic/ 89 | 2-Methyinapthalene Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectromatrc Mathod') Mass Spectrometric Method®!
s ﬁ'HCH Liqld-Linuid Eraction, Gas[; romatographics 90 Methyl tert-B\;tyl Ether Purge and Trap, Gas Chromatographic/
Mass Spectrometris Method Mass Spectrometric Mathod™
| pHH Ugquicklgid Extraction, Gas Chromatogphics 91 | Nephthatene Liguid-Licuid Extraction, Gas Chromatogrzphic/
Mass Spectrometric Method™ Mass Speciometic Mathod
7 Hexachlorocyclopentadiene | Liquid-Liquid Extra.:tiun, Gas Chromatographles 0 Nickel 1) Digestion, Incuuclively Coupled Plasma Meth ol
Mass Spactrometric Method™ i i
2) Digestion, Incuctively Coupled Plasma/
78 Hexachloroethane Liquig-Liquid Extraction, Gas Chromatographic/ 0
: Mass Spectrometrc Method™ i N}“f Spectrometic Mathod .
9 Indeno{1,2,3-cdlpyrene Uiep-Ligui Extraction, Gas Chromatographic/ 93 Nitrobenzene Liguid-Liquid Extractlen, Gaslfhromatographld
Mass Spectrometric Mathod ™ . . tass Spectrometric J.\Ae1hod
& |lsophorone Liquid-Uqutd Extraction, Gas Chramatographic/ 94 | MNitrosadiphenylamina Ligquid-Ligquid Extraction, Gasu?hromatogvaphlcl
Mass Spectrometric Method Mass Spectrometiic Method )
81 Lead 1) Digestion, inductively Coupled Plasma Method® 95 N-Niteosed-n-Propylaming Uquid-LUiquid Extraction, Gas ’Gwcmatographwc/
2) Digestion, Inductively Coupled Plasma/ Mass Specttometic Mathod !
Mass Spectrometric Method 96 Polychlorinated Biphenyls Liquid-Liquld Extraction, Gas Chrematographic/
82 | Manganese 1) Digestion, Inductivety Coupled Plasma Method"! -PCB 1015 Mass Spectrometric Method™
. 2) Digestion, Inductively Coupled Plasma/ - PCB 1221
Mass Spectremetric Method¥ - PCA 1232
83 Mercury 1) Ccl.d Vapor Atamic Absorption Spactrometric - PCA 1262
Method! - PCB 1248
2) Digestion, Inductively Ceupled Plasma/ - PCB 1254
- PCB 1260

Mass Spectrometric Method™
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97 Pentachlorophenol Ligquid-Liquid Extraction, Gas Chromategraphic/ 114 | 1,1,2-Trichlorgethane Purge and Trap, Gas Chromatographic/
Mass Spectromatric Method Mass Spectrometric Mathod®!
o8 |pH Electrometric Method"? 115 | Trichloroethylene Purge and Trap, Gas Chromatographics
99 | Phenanthrene Liquid-Liquid Extraction, Gas Chromatographic/ Mass Spectrometric Method®!
Mass Spectrometric Method™ 116 | 285 Trichlorophanol Liquid-Liquld Extraction, Ges.Chromategraphle/
100 | Phenol 1) Distiation, Direct Photometric Method™ Mass Spectrometrc Methad™d
2) Liguic-Uiguid Extraction, Gas Chromategrphic/ 17 | 28,6Trichlerephenol Liquid-Liquid Extraction, Gas Chromatographic/
Mass Spectrometric Methog' Mass Spectrometric Method™
101 | Pyrene Liquid-Liquid Extraction, Gas Chromatographie/ 118 | 1,35-Tdmethylbenzene Furge and Trap, Gas Chromatographic/
Mats Spectrometric Method'® Mass Spectrometric Mathad™
102 | Selenlum 1) Digestion, Inductively Coupled Plasma Method™ 119 | Vanadium 1) Digestian, Inductively Coupled Plasma Methos™
2) Digestlon, Inductively Coupled Plasenas 2) Digestlan, Inductively Coupled Plasma/
Mass Spectrometric Method! Mass Spectrometric Method'?
105 | Slver 1) Digestion, Inductively Coupled Plasma Method"! 120 | Vinyl Acenate Purge and Trap, Gas Chroma:jog@phicf
2) Digestion, Inductively Coupled Plasma/ Wass Spectiometrc Method!
Mass Spactiometric Methad'¥ 121 | Vinyl Chloride Purge and Trap, Gas Chromatographic/
1
104 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
. Mass Spectrometric Method® 122 | m-Xylene Purge and Trap, Gas Chramatographlc/
; 1 el
105 | 1,1,22Tetrachlorosthane | Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spectremetiic Method®? 123 | c-Xylene Purge and Trap, Gas Crromatographic/
: ” 1q
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometiic Method®
Mass Spectrometiic Method'? 1264 | pXylene Purge and Trap, Gas Chromategraphic/
0]
107 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method
Mass Spactromatiic Methag™ 125 | Xylene (Total) Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methad™!
108 | T Liguid-
waghene M:::ds;l::i::aZt::;:::[‘lchrmamgraphld 126 | Zing 1) Digastion, Inductively Coupled Flasma Method™
igestion, I 1y led Plasma/
108 | TPH GG Purge and Trap, Gas Chromatographic/ 2 Digestian, Inductively Cnulg s
Mass Spectrometric Method"*24 Mass Spectrometric Method
110 | TPH {C,a Cot Solvent Extraction, Gas Chromatographic Method?21 |- N
113 | TPH GoeCan Solvent Extraction, Gas Chromatographic Method®2! mmeia (ensizuin) $aw 16 sen
112 | 1,248-Trichlorobenzene Purge and Trap, Gas Chromatographic/ fRuf ATSUARY SEamTed
Mass Spectrometric Method®! 1 | Antimony IsoKinetic, Digestion, Inductively Coupled Plasma
113 | 1,1,1.Trichloroethane Purge and Trap, Gas Chromategraphic/ Method®
Miass Spectrometric Method™! 2 Arsenic Isokinetlc, Digestion, Inductively Coupled Plasma
Method™
?(m,l 114 1,1,2Trichlaroethane... J
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3 Carbon Monoxide 1) sarmpling Bag Non-Dispersive Infrared Method™ P pr—— PrS—
2) Non-Dispersive Infrared Method™ —
3) instrumental Analyzer Method®! 1 Aldrn 1) Waste Extraction, Separatory Funnel Liquid-Liquid
q Chlorineg 1] Absorption Sampling, lon Chromatographie Extraction, Gas Chromatographic/Mass Spectrometric
Method'® Method" 4! -
Doz
2} okinetic Sampling, lon Chromatographic Methad 2) Saxlet Exraction, Gas ChromatugaphicMethod
5 | Copper Isckinetie, Digestion, Inductively Coupted Plasma 3 Automat’ed Solet Baraction, Gas Chromatogrphic
Method® Mathod 24
6 | Diedrs Isokinetic Sampling, Anatysls by SCAEC 17025 2 | Antimony 1) Vasta Baaction, Digeston, inductively Coupled
\ ) )
Accredited Laboratory or Analysis by Depariment Piasma Metbod‘ !
of industrial Works Registered Laboratory 2) Waste Extraction, Digestion, Inductively Coupled
(Dicdns/Furans Analysis Approved)®] Plasma/Mass Spectrometric-Method'A19
i st
7 Hydrogen Chloride 1) Absorptien Sampling, lon Chromatographic 3) Digestion, Inductively Coupled Plasma Method
Method™ 4} Digestion, Inductively Coupled Plasma/
g
2) lsaidinetic Ssmpling, lon Chromatographic Method™ Mass Spectreme}f’t Method o
8 Hydrogen Sulfide Absorption Sampling, (odometric Method®! 3 Arsenic 1) Waste E’“'ac‘:&':;'mgm”' '!nduchvrz y Caupled
9 |Lead Isokinetic, Digestion, Inductively Coupled Plasma Plasma 'U'Eth"d_ - )
Method™ . 2) Waste Extraction, Digestion, Inductively Coupled
a8
10 Mercury 1) Isekinetic Sampling, Digestion, ColdVapar Atom/ Plasma/Mass Spectrometric Method a
Abscrption Spectremetric Method™ 3) Digastion, Inductively Coupled Pasma Method™
2! lsakinetic, Digestion, Inductively Coupled Plasma A Digestion, Inductively Coupled Plasmal
Method™ Mass Spectrometric Method™®
11 Opacty Kingelmann's Method™ q Barium 1) Waste Extragsicn, Digestion, Inductively Coupled
13615
12 | Cwides of Mitrogen 1) Abserption Samgling, Phenoldisulfanic Acd Plasma Method" ™ )
Mathod®™ 2} Waste Extraction, Digestion, Inductively Coupled
2 Chemiluminescance Method!! Plasma/Mass Spectrometric Method!H#18
3 Instrumentat Analyzer Method™ 3) Digestion, Inductively Coupled Plasma Method™
13 | Sulfur Dioxide 1) Absorption Sampling, Barum-Thorin Trsimetric 4) Digestion, Inductively CMPEEd Plasma/ .
Method™ : ' . Mass Spectrometriz Method™!®
2} 4V Fluorescence Method'® 5 Berylium 1) Waste Extraction, Digestion, Inductively Coupled
h . 18151
3) Instrumental Analyzer Methad™ Plasma Method - i )
15 | Sulfuric Acid Isokinetic Sampling, Barhsr-Thetin Thrimetric 2) Waste Extraction, Digestion, Inductively Coupled
Method® Plasma/Mass Spectrometric Method?4*)
a5
15 | Totel Suspenced Particulate | sakinetic Sampling, Gravimetric Method™ 3 DEgest!on, Inductively Coupled Plasma Method™
16 | Xylene Adsorption Sampling, Gas Chromatographic 4} Bigestion, Inductively Coupled Plasma/
Methog Mass Spectrometric Method™8
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& Cadmium 1) Waste Extraction, Digestion, Inductively Coupled 11 Cobalt 1) Waste Extraction, Oigestion, Indugtively Coupled
Plasma Method V4% Plasma Method™ 1! :
2) Waste Extractian, Digestlon, Inductively Coupled 2) Waste Extractian, Digestion, Inductively Couplad
Plagma/Mass Spectrometric Mathod™14 Plasma/Mass Spectrometric Mathod 448
3) Digestion, Inductively Coupled Plasma Methoa™ 1) Digestion, Inductively Coupled Piasma Method™*
4) Digestion, Inductively Coupled Plasma/ &) Digestion, Inductively Coupled Plasma/
Mass Spectromatric Method™® Mass Spectrometri¢ Method™ 4
7 Chlordane 1) Waste Extraction, Separatery Funnel Liguid-LiGuid 12 | Copper 1) Waste Extraction, Digestion, Inductively Coupled
Extraction, Gas Chromatographlic/Mass Spectrometric Plasma Mathogs5
Method14943 2) Waste Extraction; Digestion, Inductively Coupled
2) Soxhlet Extraction, Gas Chromatographic Method 122 Plasma/Mass Spactrametiic Methog!'414
3) Autormated Soxhiet Extraction, Gas Chromatagraphic 3) Digestion, Inguctively Coupled Plasma Method™
Methiod ©27 ) Digestion, Inductivaly Coupled Plasma/
8 Chremium 1) Waste Extraction, Digestion, Inductively Coupled Mass Spectrometrie Methed™4
. Plasma Method 4% 13 | 24D 1) Waste Extraction, Separatory Funnel Liquid-Liguid
2) Waste Extraction, Oigestion, Inductively Coupled Extraction, Gas Chromatographlc/Mass Spectrometric
Plasma/Mass Spectrometric Method 429 Methad92
3) Bigestion, Inductively Coupled Plasma Method™ 2) Sodhlet Edraction, Gas Chromatograpic Method!
4) Digasticn, Inductively Coupled Plasma/ 3) Automated Sohlat Edraction, Gas Gomatographic
] Mass Spectrometric Method®™4d Method 230
R Chromium i) 1} Wasta Extraction, Digestion, Inductively Coupled 16 | ooo 1) Waste Extraction, Separatory Funnel Liguid-Uiquld
Plasma Method; Waste Extraction, Colodmetric Extractlon, Gas Chromatographic/Mass Spectrometric
Methed; Caleulation Method™#4%1 Method™#23
2} Waste Extraction, Digestion, Inductively Coupled 2)SaxHlet Extrection, Gas Chromatographic Method® 20
Plasma/Mass Spectrometric Method; Waste 3} Automated Soxhlet Extraction, Gas Chromatographic
Extraction, Colorimetric Methed; Calculation Method 23
Methog 6% 15 | DDE 1) Waste Extraction, Separatory Funnel Liquid-Liguid
3} Digestion, inductively Coupled Plasma Mathod; Extraction, Gas Chromatagraphic/Mass Spectrometric
Alkaling Gigestlon, Colerimatric Methed:; Calculation Methogit#25
Methodh 47 2)Sorhlet Bxtraction, Gas Chromatographic Method®®!
4) Digastion, Mductively Coupled Plasma/ 3) Automated Soxhlet Exraction, Gas Chvomatographic
Mass Specirometric Method; Alkaline Digestion, Methog 231
Colarimetric Methad; Calculation Method™ 151 16 |ooT 1) Waste Extraction, Separatory Funnel Liquid-Liquid
10 | Chromium (V) 1) Waste Extraction, Colorimetric Method!417 Extraction, Gas Chromatographic/Mass Spectrometrc
2) Alkaline Digestlon, Colorimetric Method™? Method!###3
e 11 Cobalt 3”“93 2 Soxhlet..
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2) Soxhlet Extraction, Gas Chiomatographic Method™2 2) Waste Extraction, Thermal Decomposition
3) Autennated Soxhiet Extraction, Gas Chromatagraphic Amalgamation and Atomic Absorption Spectrometrie
Mathod® Method! 4 .
17 | Dieldrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid 3 Waste Extraction, Digestion, Cold-Vapor Atomic
Extraction, Gas Chromatographic/Mass Spactrometric Flusrescence Spectromatric Metho4%9
Method™#= 4} Digestion, Cold-Vapor Atamic Aksatption
2) Sonhlet Extraction, Gas ChromatographicMethod! 2 Spectrometric Method!™
3) Automated Scxhlet Extraction, Gas Chromatogrephic 5) Thermal Decompasition Amalgamaticn and
Methoo B3 Atomic Absorption Spectiometric Method!™
18 Englrin 1) Waste Extractlon, Separatory Funnel Liguid-Liquid ) Digestion, Cold-Vaper Atemic Fluorescence
Extraction, Gas Chromatographle/Mass Specirometric Spectrometric Method?d
Method#24 . 23 | Methoxyehlar 1) Waste Extraction, Separatory Funnel tiquid-Liquid
2) Soxhlet Extraction, Gas Chrernatographie Methoa 02 Extraction, Gas Chramatographic/iass Spectrometric
3) Autormated Soxhlet Extraction, Gas Chromatagraphic Methoat#3s)
Method @ 2) Sonhlet Bxtraction, Gas Chromalographic Method 142
19 Heptachlor 1) Waste Extraction, Separatory Funnel Liguid-Liquid 3) Automated Souhlet Extraction, Gas Chromatographic
Extracticn, Gas Chromatographic/Mass Spectrometric Method 231
Mathod™# 2% 24 | Mirex 1) Waste Extraction, Separatory Funnel Liquid-Liquid
2) Soxhlet Extraction, Gas Chromatographic Method! ¥ Extractlon, Gas Chiomatographic/Mass Spectrometric
2} Autormated Saxhlet Extraction, Gas Chiomatographic Method!2
Method 21 . ) Sewhlet Bxtraction, Gas Chromatographic Method ez
20 Lead 1) Waste Extraction, Digestion, Inductively Coupled 3) Autorated Soxhlet Extraction, Gas Chromatosraphic
Plasma Method" A1 Method 2230
2) Waste Extraction, Digestlon, Inductively Coupled 25 | Molybderum 1) Waste Extraction, Digestion, Inductively Goupled
Plasmar/Mass Spectromettic MathocfH5 Plasma Method™4!
3) gastion, Inductively Coupled Plasma methog™!*! 2} Waste Extractian, Digestion, Incluctively Coupled
4) Digestion, Inductively Coupled Masma/ Plasma/Mass Spectrometric Method!59
Mass Spectrometric Method™4 ) 3) Digestion, Indlustively Coupled Plzsma Methad!™)
21 Lindana 1) Waste Extraction, Separatery Funnel Ligquid-Liquid 4) Digestion, Inductively Coupled Plasma/
E Extracticn, Gas Chromatographic/Mass Spactrometric Mass Spectrometric Mathod™®
Method#2 26 | Nickel 1) Waste Extractlon, Digestion, Inductively Coupled
2) Sahlet Extraction, Gas Chromatographic Method 124 Plasma Method 4%
3) Automatad Saxblet Extraction, Gas Chromategraphic 2) Waste Extraction, Digestion, Inductively Coupled
Mathod P3¢ Plasma/Mass Spectrometric Methog 4
22 | Mereury 1} Waste Extraction, Digestion, Cold-Vapor Atomic 3) Digestion, Inductively Coupled Plasma Method™?

Absorption Spectrometric Methed!A™
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2 Polyzhlodnated bighenys 1) Waste Extraction, Separatody Funnel Liquid-Liquid 2B Pentachlorophenol 1) Waste Extraction, Separatory Funnel Liguid-Liguid
(PC8s) Extraction, Gas Chromatographic Method! 22 Extraction, Gas Chromatographic/Mass Spactrometric
- | - Aradlor 1016 2) Spxhlet Extraction, Gas Chromatographic Method!t®#1
- Arcclor 1224 Method"2? 21 Soxhlet Exfraction, Gas ChromatograpticMathod (21
- Arcclor 1232 3} Automated Saxhlet Extraction, Gas Chromatogrephic 3) Automated Seeihlet Extraction, Gas Chvomatographic
- Arotlor 1262 Methed ™0 Method @
- Aroclar 1268 2 IpH Electrometric Methog™!
- Arotlar 1254 0 Selenlum 1} Waste Extraction, Digestion, Inductively Coupled
- Arocior 1260 Plasma Method™+19
- 2Chlorobiphenyl 2) Waste Extraction, Digestion, Inductively Coupled *
- 2,3-Dichlorabipheny PlasmaMass Spectrometric Method™414
« 2,2 5Trichlorobiphenyl 3) Digestion, Inductively Coupled Plasma Method™
- 2,0 5-Trichlorobipheryl 4) Digestion, Inductively Coupled Plasmas
- 2,23 5. Tetrachlorebiphend Mass Spectrametric Method®¥
- 2,2.5,5+Tetrachlorebiphenyl 31 Silver 1) Waste Extraction, Digestien, Inductively Coupled
- 2,34, 4= Tetrachlorobiphanyl Plasma Methoghes
- 2.7 34,5 Pentachlonbiphenyl 2) Waste Extraction, Digestion, Inductively Coupled
- 2,7 4,5 5-Pentachiorobipherd Plasma/Mass Spectrometric Method™ 419
- 23,34 &-Pentachlontiphan 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled
- 223085 Heachiombipheryl Plasma Method!4
- 22,5345 5-Hexachlorobipheryl 2) Waste Extraction, Digestion, Inductively Coupled
L2235 Plasrma/Mass Spectrometic Method!™49
Hexachlorobiphanyl 3) Digestion, Inductively Coupled Plasma Methoo™*
S22 AN 4) Digestion, Inductively Coupled Plasma/
Hexachloratiphenyl Mass Spectrometric Mathod™
223z AR 33 | Toxaphene 1) Waste Extraction, Separatory Funnel Liquid-Liquid
Heptachlorobiphenyt Extraction, Gas Chromatographic/Mass Spectrormetric
2236555 Method!t#439
e 2) Scuthiat Extraction, Gas Chromatographic Method "%
Heptachlorebighenyt 3) Automated Saxhlet Extraction, Gas Chromategraphic
- 2,2.384.56- Methog 2
Heptachlerobipnem! 36 | Vanadium 1) Waste Extraction, Digestion, inductively Coupled
- 223N5 56 Plasma Methodll 44
Heptachlorotiphenyt 2) Waste Extraction, Digestion, Im’ucﬂvély Coupled
- 223388556 Plasra/Mass Spectrometric Methodli4:8
wanachtorobiphenyl 3) Digestion, Inductively Coupled Plasma Method™
I 28 Pentachlorophenol.. ) %{Y"‘P‘l 4) Digestion..,
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4) Digastion, Indyctihvaly Coupled Plasmad g Benzlalanthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectromatrc Method™4l Mass Spactrametric Method ™1
35 |Znc 1) Waste Extraction, igestion, Inductively Coupted 10 |Benzens Purge and Trag, Gas Chromategraphic/
Plasma Mothoals19 Mass Spectremetric Method"4
2) Waste Extraction, Gigestian, Inductively Coupled 1 Benzo{bXluoranthene Automated Soxhlet Extraction, Gas Chromatographic/
Plasma/Mass Spectromatric Methed!4:4 Mass Spectrometric Method™>"
3] Digestion, Inductively Coupled Plasma Method™ 12 | Benzo(kfluoranthens Autornated Soxhlet Extraction, Gas Chromatographic/
4) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method™ !
Mass Spectrometric Methogiiel 13 Benzale acd Automated Soxhlet Extraction, Gas Chromatographie/
Mass Spectrometric Method™21
Bu 7oy 125 319071 14 | Benzolalpyrene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method 531
fd ARy kLl 15 | eenzeghipentene Automated Sorhlet Extraction, Gas Chromatagraphic/
1 Acenaphthene Autornated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™4
Mass Spectromatric Methog?0 16 Berylllum 1) Digestion, Inductively Coupled Plasma Method ™4
2 | Acetone Purge and Trap, Gas Chromatographie/ 2} Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method 29 Mass Spectrometric Method ™
3 Aldrin 1) Soxntet Extraction, Gas Chromategraphlc 17 | Bis(>-chloroethylether Automated Soxhlet Extraction, Gas Chromatographlc!
Methad 02 . Mass Spectrometric Methad30
2) Autormated Scxhlat Exdraction, Gas Chromatographic/ 18 Bis{2-ethylhaxyllphthalate Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometde Method?*¥ . Mass Spectromatric Mathod™!
4 Anthracere Automated Soxhlet Extraction, Gas Chromatographie/ 19 | Bremedichloromethane Purge and Trap, Gas Chromategraphic/
Mass Spectrometec Methoghtsy Mass Spectrometrc Method 429
5 | Antimony 1} Digestion, inductively Coupled Plasma Method™™ 20 | Bromofom Purge and Trap, Gas Chromatographic/
2) Digestion, Inductivety Coupled Plasma/ Mass Spectrometric Method™#?
Mass Spectrometsc Methog™® . 21 Butdnol Equilibrlum Headspace, Gas Chromatographic/
o6 | Arsenic 1} Digestion, Inductively Coupled Plasma Method™ Mass Spectrometric Method 2% .
" 2) Digestion, Inductively Coupled Flasma/ 22 Butyl Benzyl Phthalate Autamated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method18 ) Mass Spectrometric Method™*"
7 | Atrazine 1) Saxhlet Extraction, Gas Chramatographic 23 | Cadmium 1} Digestion, Inductively Coupled Piasma Method™
Methogh2d 2) Digestion, Inductively Coupled Plasmar
2) Automated Schlet Extraction, Gas Chromatogrphic! Mass Spectrometric Method™¢
Mass Spectrometric MethoglS3) 26 | Carbazole Automated Soxhlet Extraction, Gas Chromatographic/
8 | Bartum 1) Digestion, Inductively Coupled Plasma Method™S i Mass Spectrometric Methed?5!
2) Digestion, Inductively Coupled Flasma/ 25 Carbon Disulfide Purge and Trap, Gas Chromatographic/
Mass Spectrametric Methood Miass Spectipmetric Method!'**9
5 & Benz(alanthracens_ ?M‘"']
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26 | Carbon tetrachloride Purge and Trap, Gas Chromatographic/ 40 | DDE 1) Soxhtet Extraction, Gas Chromatogrephic
Mass Spectrometric Method! 3 Method!!#24
27 Chiordane 1) Soxhlet Extraction, Gas Chromategraphic 2) Autornated Soxhlet Extraction, Gas Chromatographic/
Mathod!%22 Mass Spectrometric Methog™!
2) Autamated Sexhlet Extraction, Gas Chromatographic/ a3 ooT 1) Soxhlet Extraction, Gas Chromatographic
tass Spectrometrls Method?Y Method!1%22
28 | p-Chloroanlline Automated Soxhlet Extraction, Gas Chromatagraphic/ 2) Autormated Soxhlet Extraction, Gas Chromatographic/
Mass Spectiometric Method®2! : Mass Spectrometric Method®34
29 . | Chlorobenzene Purge and Trap, Gas Chromatographic/ 42 | Dibenzahlarthracene Automated Soxhlet Extraction, Gas Chromatographic/
Mass Spectrometric Methodl*<9 Mass Spactrometric Methog 3"
30 | Chlorodicromomethane Purge and Trap, Gas Chromatographic/ 43 | D-n-Butyl Phthalate Automated Sexhlet Extraction, Gas Chromatographic/
Mass Spectrometric Method!2® Mass Spectromatric Method™?"
31 Chloralorm Purge and Trap, Gas Chromatographle/ L] 1.2-Dichlorobenzene Purge and Trap, Gas Chramatographlc/
Mass Spectrometrle MethodB42 Mass Spectrometric Metho!!*!
32 | 2Chiorophenel Autemated Sexhlet Extraction, Gas Chromatographic/ 45 | 1,3-Dichlorobenzene Purge and Trap, Gas Chromatographic/
Mass Spectrametiic Mathog?5>1 Mass Spectrometrlc hethod! 3%
33 | Civomium 1) Gigestion, Inductivaly Coupled Plasma Method™ 8 | 14-Dichlerobenzene Purge and Trap, Gas Chrematographic/
2) Digestion, Inductively Coupled Plasma/ ’ Mass Specirometric Mathod"*2!
Mass Spectrometric Method!™9 4r | 3,3-DieMerobercidine Automnated Sexhlet Pxtraction, Gas Chromatographic/
34 | Chromium () 1) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method™
Alkaline Digestian, Colorimetre Metho; Caleulation 48 | 1,1-Dichlaroethane Purge ark Trap, Gas Chromatographic/
MethogP215:71 Mass Spectromatric Mathod!*#9
2) Digestion, inductively Coupled Plasma’ 43 | 1,2-Dichlotcethane Purga 2nd Trap, Gas Chromatographit/
Mass Spectrometric Method; Alkaline Cigestion, Mass Spectrometric Method"*.
Colorimetric Method; Calculation Method™637 50 | 1,1-Dichlorcethylene Purge and Trap, Gas Chromategraphic/
35 | Chromium V) Alkalin Digastlon, Colorimetric Method® Mass Spectrametric Method! 4%
36 | Chrysene Autornated Soxhlet Extraction, Gas Chromatographic/ 51 | cls-1,2-Dichlorcethylene Purge and Trap, Gas Chromatographic/
Mass Spectrometric Method™1 Mass Spectiometric Method!!*44
7 Cyanide Extraction, Distillation, Colorimetric Method5"% 52 trans-1,2-Dichloroethylens Purge and Trap, Gas Chromatographic/
38 |24D 1} Soxhlet Extraction, Gas Chromatugraphic Mass Spectrometric Method421
Methog!!?2 53 | 28-Dichloraphenol Automated Soxhiet Extraction, Gas Chrematographic/
2) Automated Soxhlet Extraction, Gas Chromatagraphic/ Mass Spectrometric Methad™!
Mass Spectrometric Method®53! 58 | 1,2-Dichleropropans Purge and Trap, Gas Chromatographic/
39 |ooo 1) Soxblet Extraction, Gas Chromatographic Mass Spectrometric Methed!*#J
Meathod!?d ' 55 1 1,3-Dichlorepropane Purge and Trap, Gas Chromatographic/
2) Autamated Seshlet Extraction, Gas Chromatographic/ hass Spectrometric Mathog! I
Mass Spectrometrie Method! ) 36 1,3-Dichloropropene Purge and Trap, Gas Chromatographlc/
Mass Spectiometric Method(1%4
. A0 COE... b 57 Dleldrin...
. tndimped drengie wiimggni dnianadlay
fEmaumaiuapuilmussim T CvanmngenmgrAmiar sty
-loa - -
it — Ll - et fafufl L) I
= Dieldin ;:ei:zhdl:;’iﬂ raction, Gas Chromatog:aphic 71 Hexachlorobenzene 1} Saxhlet Extraction, Gas Chromatographlc
o Methed! ™44
3::::&::?@2&"“ Chromategaitlc/ 2 utometes St Bacion Gas Cromaiagaphts
58 Diethyl Phthalate Automated Soxhlet Extraction, Gas Chromatagraphic/ Mass Spectiometyic Mathod .
Mass Spectiomatric Methor e 72 Hexachloro-1,3butadlena Purge and Trap, Gas Chromalfﬁ!aphld
59 2,A-Dirnethylphenol Autorated Soxhtet Extraction, Gas Chiernategraphic/ ' Mass Spectrometric Method
Mass Spectrometric Meth o3 73 | neHexane Purge 2nd Trap, Gas Chromat::graphic/
&0 | 24-Dinitrophenal Automated Soxhlet Extracticn, Gas Chromatographic/ Mass Spactrometric Method"*9
Mass Spectrometric Method®! T4 | OHCH 1) Sewhtet Extraction, Gas Chromatographlc
&1 24-Dintretaluene Automated Soxhlet Extraction, Gas Chromatographic/ Method ™ .
Mass Spectrometric Methog®3! 2) Automated Soxhlet Extraction, Gas Chromatographic/
62 | 26-Dinitrotoluene Automatied Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric MethodH5!
Mass Spectrometric Method 2! 75 | BHeH 1) Soxhlet Extraction, Gas Chromategraphic
6 | Din-Cetyl Phthatate Autornated Soxhlet Extraction, Gas Chramatographic/ Mathod "2
Mass Spactrometric Methad ! 2) Automated Soxhlet Exdraction, Gas Chrornatographic/
&4 | Endosulfan 1) Soxhlet Extraction, Gas Chromategraphic Mass Spectrometric Method™™
Methodio®! 7% 4-HCH 1) Sexhlet Extraction, Gas Chromatographic
2 Automated Soxhlet Bxiraction, Gas Chromatagraphic/ Methgg!!?2d
Mass Spectrometric Method™! 2) Automated Sorhlet Extraction, Gas Chromatographlc/
65 | Endin 1) Soxhlet Extraction, Gas Chromatagraphic Mass Spectrometric Mathod®*!
Method"# 77 | Hexachlerocyclopentadiens - | Autormated Soxhlet Extraction, Gas Chromatographic/
2) Automated Sexhlet Extraction, Gas Chrematographic/ Mass Spectrometric Method?!
Mass Speciramatric Method 39 78 | Hexachloroethane Automatad Soxhiet Extraction, Gas Chromatographic/
66 | Ethylbenzene Purge and Trap, Gas Chromatographle/ B Mass Spectromatric Methad™
Mass Spectrometric MethogH24 7% | IndenolL,2,3-cdipyrens Autornated Sexhlet Extraction, Gas Chramatographic/
&7 Flucranthene Automated Soxhlet Extraction, Gas Chromatographle/ Mass Spectrometric Method"
Mass Spectrometric Methog? 80 | Isophorone Automated Soxhlet Extraction, Gas Chromatographic/
68 Fluorene Autornated Soxhlet Extragtion, Gas Chramatagraphic/ Mass Spectrometric Metheg5s1
Mass Spectrometiic Mathod ! Bl |lead: 1) Digestion, Inductively Coupled Plasma Method™*1
6% Heptachler 1} Soxhlet Extraction, Gas Chromatagraphic 2) Digestion, Inductively Caupted Plasmal
Methogh®2 Mass Spactrometric Method™€
2) Autormated Sexlet Extraction, Gas Chrematogrphle/ 82 | Manganese 1} Digestion, Inductively Coupled Plasma Method™!d
Mass Spectrometiic Method ™20 2) Digastion, Inductively Coupled Plasma/
70 [ Heptachlor Epoxide 1} Seshlet Extraction, Gas Chromatographic Mass Spectromatiic Mathed™4
Meathod!1%48 83 [ Mercury 1} Digestion, Cold-Vapor Atomic Absorption
3) Autormated Soxhlet Extraction, Gas Chromatographic/ Spectrometric Methog!™!
Mass Spectigmetric Mathod 51
4 71 Hexaghlorabenzena... 5 2) Themel...
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2) Thermal Becompesition, Amalgamation, and - Aroclor 1242
Atomic Absorption Spectrophc':ometry‘“’1 - Argclor 1248
3) Digestion, Cold-Vapor Atomic Fluorescence - Areclor 1254
Spectrometric Method™ - Aroclor 1260
a3 Methanol Equilibrium Headspace, Gas Chromatographic/ - 2-Chlorgbiphenyl
. Mass Spectrometric Method!#21 - 2,235 Tetrachlorobiphenyl
85 | Methaxychlor 1} Sexhlet Extraction, Gas Chromatographie - 22,55 Tetrachlorobiphenyl
Method 224 - 23'4,0 Tevachlowobiphenyl
2) Automated Soxdlet Extraction, Gas Chromategraphic/ - 22 345 Pentachionbisheryl
Mass Spectrometric Method* - 22A55-Pentachiorctiphenyl
86 | Methyl Bromlde Purga and Trap, Gas Chromatographic/ - 23,38 6-Pentachlorobiphenyl
. Mass Spectrometric Method!42% - 22.34,8,5Hexachtorcbiphenyt
87 Methyiene Chioride Purge and Trap, Gas Chromatagraphic/ - 22,3455 Heachoobipheryl
Mass Spectrometrlc Method™424 -2,23556
88 2-methylphencl Automnated Soxhlet Extraction, Gas Chromatographic/ Hexachlorobiphenyl
. Mass Spectrometric MethodZ™) - 22 A45,5-
BY 2-Methylnaphthalene Autornated Soxhlet Extraction, Gas Chromatographie/ Hexachlorobiphenyt
: Mass Spectremetric Method ™! -2,233.44\5-
50 Methyl tert-Butyl Ether Purge and Trap, Gas Chromistographic/ Heptachlorckiphenyl
Mass Spectrometric Method! 2% S 22348,55-
91 Naphthzlene Automated Soxhlet Extraction, Gas Chromatographle/ Heptachlorablphenyl
Mass Spectrometric Method 230 _2234,4'56
9z | Mickel 1) Digestion, Inductively Couplad Plasma Method™ Heptathlorobiphenyl
2) Digestion, Inductively Coupled Plasma/ R LT
Mass Spectrometric Method™® Heptachloroblphenyt
93 | Nitrobenzene Automated Soxhlet Extraction, Gas Chromatagraphic/ - 223344556
Mass Spectrometric Method ™+ Nanachlorobiphenyl
o4 N-Nitrosodiphenylamine Automated Soxdilet Extraction, Gas Chromatographic/ 97 Pentachlorophenot Automnated Soxhlet Extraction, Gas Chromatographle/
Mass Spectrometric Method ™" . Mass Spectrometric Method 541
95 N-Nitrosod)-n-propylamine Autamated Soxhlet Extraction, Gas Chromatographie/ 98 | Phenanthrene Automated Soxhlet Extriction, Gas Chromatographie/
Mass Spectrometric Method!31 Mass Spectrometric Method™2!
96 | Polychlorinated biphenyls 1) Sauhlet Extraction, Gas Chiomategraphic Mathod 128 99 | Phencl Autornated Soxhlet Extraction, Gas Chrematographic/
(Pcas 2) Mtormatedt Soxhlet Extraction, Gas Chromatographic Mass Spectrometric Method®!
- Aroclor 1016 Method 252 100 | Pyrene Autorated Soxhiet Extraction, Gas Chromategraphic/
' « Argclor 1221 Mass Spectrornetrle Mathod®"
=~ Argelor 1232
o o . 101 Selenium...
Cw - Aroclor 1242... ARIANELT,
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o - et~
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101 | Selenum 1) Digestion, inductively Coupled Plasma Method™9 116 | 24,56Trichlorophenal #utomated Saxhlet Extraction, Gas Chromatographic?
2} Digestion, Inductively Coupled Plasma/ Mass Spectrometsic Method™s1!
Mass Spectrornetric MathoaM8 137 [ 13,5 Timethylbenzene Purge and Trap, Gas Chromatographic/
102 | Siver 1) Digestion, Inductively Coupled Plasma Method™* Mass Spectromatric Mathod! 2%
2) Digestion, Inductively Coupled Flasma’ 118 |Vanadlum 1) Digestion, Inductively Coupled Plasma Method™
Mass Spectrometric Method ™ 2) Digestion, Inductively Coupled Plasrma/
103 | Styrene Purge and Trap, Gas Chromatographie/ Mass Spectrometric Method™!
Mass Spactromatric Method™2 115 { Vinyl Acetate Purge and Trap, Gas Chromatographic/
108 | 1,1,22Tetrachloroethane Purge and Trap, Gas Chromatographlc/ Mass Spectrometrlc Method!™**!
Mass Spectrometric Method™ 120 | Vieyl Chiericle Purge and Trap, Gas Chromatographic/
105 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometiic Method2!
Mass Spectrometric Method!!*24 121 | m-Xyiene Purge and Trap, Gas Chrormatographie/
106 | Teluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method(#!
Mass Speciromatiic Method"*2 122 | o¥ylene Purge and Trap, Gas Chromatographic/
107 | Texaphene 1) Soxhlet Extraction, Gas Chremategraphlc Mass Spectrometric Method*3%
Methed 20 123 | pXyleng Purge and Trap, Gas Chromatographic/
2) Autornated Sondlet Exaction, Gas Chromatographic/ Mass Spactromatric Method!31
Mass Spectrametric MethogZ531 124 | Xylene (Total) Purge and Trap, Gas Chromatographic/
108 | TPH (Cs-Cy) Purge and Trap, Gas Chromatographie/ - Mass Spectrometric Methog!424
Mass Spactrometric Method' %29 125 |Zne 1) bigestion, Inductively Coupled Plasma Method™
109 | TPHG Cr 1) Solvent Extraction, Gas Chromatographic Method! ' 2} igestion, Inductively Coupled Plasmas
2) Autornated Sexhlet Extraction, Gas Chrématographic Mass Spectrometric Method™'
Method®"
10 | TPH{Cne - Cagd 1) Solvent Extraction, Gas Chromatagraphic Method" ! ionmsiaia
2) Autornated Saxhiet Extraction, Gas Chromatogrephic 1. MICATREPEMATIL, UTENTANIENTIaRARIANTSY, v, 2548, oy mathdindaufignute
Mathodtet! ":’aqﬂhﬂi’uﬁ"x.':wﬁw\ql.uns'\. 25 UNTIAN 2509, Wi 123 maufitey 119,
111 [ 1.2.6Trichtorobenzene Purge and Trap, Gas Chromatographic/ 2. NIEHTHRRETINTY. USEAANIERTHGAITNTN, WA, 2509, Fo¢ nrumAmiusmi
Mass Specirometric Mathod!!429 riufEamhiusmsTnnonsndpst iR Sy Be .
112 | 51,3 Trichloroethane Purge and Trap, Gas Chmm-atographld Twhvesuny 4 i'lmru:l 2549, 18T 123 moyfiiy 1254,
. Mass Spectrometric MethagH424 3, mnesfimnsydanedanintzmeine. g'ﬂu’:u\'n:ﬂl!'nﬂu. Fanindad o ngmy
113 | L3,2Trchloroethare Purge and Trap, Gas Chromatographic/ Souwiansfii, 2547, :
Mass Spectrametic Method!1* 4. APHA, AWWA, WEF, Standard Methads for the Examination of Water and
116 | Trichloroethylene Purge and Trap, Gas Chromatograghic/ Wastewater, 23° ed, Washington, DC: APHA, 2017,
Mass Spectrometric Method!4xd 5. United States En\firanmenml Protectlon Agency. Standards of Performance for
115 | 2,6,5-Trichlorophenot Automated Soxhlet Extraction, Gas Chromatographic/ New Stationary Sources. 40 CFR 0. Appendix A, 2019, *

Mass Spectrometric Method™!

Tl

116 2,4,6Trichloraphenat...
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6. United States Envionmental Protection Agency. Test Methods for Evaluation
Solld Waste Physlcal/Chemical Mathods, SW-846, 1997.

andmge! Swenetla) 7. United States...
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7. United States Environmental Protection Agency. Test Methads for Evaluatlen Solid
Waste Physical/Chemical Methods. Acid Digestion of Studges and Sediments a2nd $olls.
SW-846 Method 30508, 1996,

8. Unlted Statas Environmental Protection Agency. Test Mathods for Evaluation Solid
Waste Physical/Chemical Methods, Alkaling Digestion for Hexavalent Chrombum. SW-8446
Method 30604, 1996,

3. United States Envirenmantal Protection Agency. Test Methods for Evaluation Solld
Waste Physical/Chernical Methods. Separatory Funnel Liquid-Liquid Extraction. SW-848
Method 3510C, 1996,

10. United States Environmental, Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Sexhiet Extraction. SW-B4S Method 3540C, 1996,

11. United States Environmental Protection Agency. Test Methods for Evatuation Solid
Waste Physical/Chemical Methods. Micrasdale Selvent Rxtraction (MSE). SW-B46 Method
3570, 2002. .

12. United States Environmental Pretettion Agency. Test Methods for Evaluatfon Solid
Waste Physical/Chemical Methods, Velatile Crgante Compeunds {VOCs) In Varlous Sample
Matrfces Using Equillbrium Headspace Analysis, SW-846 Method 50214, 2014,

13, United States Environmental Protection Ageney, Test Methods for Evaluation Solid
Waste Physical/Chemnical Methods, Purge-and-Trap for Aquecus Samples. SW-846 Method
50308, 1996,

14, United States Enviconmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemlcal Methods. Closed-Systern Purge-and-Trap and Extrastion for
Vaolatlle Crganics In Scil and Waste Samples, SW-B46 Method 5035, 1996,

15. Unlted States Environmental Protection Agency. Test Mathods for Evaluation Solid
Waste Physical/Chernical Methods. Inductively Coupled Plasma- Atemic Emlssien
Spectrometry, SW-B46 Method £0108, 1996,

16. United States Environmental Pratection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemicat Methods. Inductively Coupled Plasma-Mass Spectrometry.
SW-846 Method 60204, 2007.

17. Unlted States Erwironmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846 Method
T196A, 1992,

18. United States Environmental Protection Agency. Test Methods far Evaluation Solid
Waste Physical/Chemical Methods. Mercury In Solld or Semisolld Waste (Manual Cold-
Vapor Technlque), SW-846 Method 74718, 2007,

19. United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Mercury in Solids and Solutions by Thermal
Decomposition, Amalgamation, and Atomic Absorption Spectrophotometry, SW-§46
Method 7473, 2007 o

(uadimegui ERargeilal 20, United States...

P,

20. United States Environmental Protection Agency. Test Mathods for Evaluation Salid
Waste Physical/Chemical Methods. Mercury In Sediment and Tissue Sample by Atomic
Flucrescance Spectrometry. SW-846 Methed 7474, 2007,

21, United States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemizal Methods, Nonhalogenated Qrganics Using GC/FID.SW-846
Method 80158, 1996.

22. United States Environmental Protection Agency. Test Methods for Evaluation Selid
Waste Physical/Chemical Methods. Org: hlorine Pesticides by Gas Chromatography,
SW-846 Methed 80B1B, 2007,

23. Unlted States Enviranmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Polychlorinate Biphanyls {(PCBs) by Gas
Chromatography. SW-846 Mathod 80B2, 1996,

24, Unlted States Environmental Protection Agency, Test Methads for Evaluation Solid
Waste Physlcal/Chemical Methods. Volatile Organie Compaunds by Gas Chromatography/
Mass Spactrometry (GC/MS). SW-BA6 Method B260D, 2018,

" 25, United States Environmental Protection Agency. Test Metheds for Evaluation Sclid
Waste Physical/Chemical Methods. Semivolatile Organic Compounds by Gas
Chromatogrphy/Mass Spectrometry (GC/MS), SW-B46 Method B2TOE, 2018,

26, United States Environmental Protection Agency, Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Tetal and Amenable Cyanlde: Distillation SW-846
Method 50108, 1956, '

27. United States Envirenmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemicat Methods, Cyanfde Extraction Procedure for Sollds and Ol sw-
845 Method 90134, 1996, ‘

28. United 5tates Environmental Protaction Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Mathods, Cyanida In Waters and Extracts Using Titrimetric and
Manual Spectrophotemetric Procedures. SW-846 Methed 9014, 2014.

29, United States Environmental Protection Agency. Test Methods for Evaluation Solld
Waste Physical/Chemical Methods, pH Electrometrie Measurement, SW-846 Mathad
9040C, 2004. .

30. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods, Soil and Waste pH. $W-846 Methed 90450, 2004,

31. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Autornated Sexhlet Extraction. SW-846 Method 3541, 1994,
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s Aty kelrata]
1 Biochemical Owygen Demand | 1) 5-Day BOD Test, Mernbrane Electrode Method™
2) 5-Day BOD Test, Azide Modification Mathod'®
2 |€hemical Oxygen Demand 1) Open Reflux, Titrimetric Method™
2) Clased Raflux, Colormetric Method™
3) Ctosed Reflux, Titrimetric Method™
3| Coler ADMI Weighted - Ordinate Spectrophatometric Method™
g Cyanide Digtillation, Colarimetric Methad™
5 Formaldehyde Distillatlon, Colorimetric Methad™
6 Free Chlorine DPD-Fatrous Tirimetric Methed™
7 Oil and Grease LituickLicpuid Partition-Gravimetric Method
8§ |pH Electrometric Method™
[] Phanols 1} Distiltation, Chloroform Extraction Method™
2} Distiltation, Direct Photometric Method!
10 | Sulfide Zn Precipitation, ladometric Methad™
11 | Temperature Laboratory and Field Method™
12 Total Dissolved Sollds Dried at-180 °C*
13 | Total Kjeldahl Nitrogen Semb-Micro Kjeldaht Method?!
14 | Total Suspended Solids Dried at 103-105 °C
sy ldeatene divau T 2wng
o apunfiv e
1 | Carbon Monaxide 1) Sarnpling Bag, Non-Dispersive Infrared Method™
2) Instrumental Analyzer Method™
2 Hydrogen Sullide Absorption Sampling, lodometric Methoc™
3 | Opacity Ringelmann’s Method™!
4 | Oxide of Nitrogen 1) Absorption Sampling, Phencldisulforic Acid Method®
2 instrumental Analyzer Method™
5 Sulfur Dioxide 1} Absorption Sampling, Barium-Thorin Titrimetric
tnethod™
2) Instrumental Analyzer Method™

rs’fm 31«?1{,

Ty Svan

Fmaunys

M

Sutfuric Acid..
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¥i13UMARETUDON

2.
it #1uafy e
Sulfuric Acld sokinetic Samypding, Barium — Thorin Tiimetric Methog!
Total Suspended Particulate | lsokinetic Sampling, Gravimetric Method™
il saunfin Famwd
1| Cyanide Oistillation, Colorimetric Methad™
2 pH Electrometric Method®
3 | Phenols Distittation, Direct Phatemetric Methed™
ienaahaa

1. seit msnpieh unriysddvecd GqvBAnd, ussandng, (2547} gifohmmeiindn.
Furindedt 4. pyeenn: mamdnansadaerieuuindssnnive,

2. APHA AWWA, WEF. Standard Methads for the Bamination of Water and
Wastewater. 23 ed. Washington, DC : APHA, 2017

3, MIENTIERATANT I, UTEMANSENTINARATANTTH, ¥ A, 2345, dos frsusdnlinn
R el nadmssensnUioro st s A nriunautudomds.
TrwAeemyune, 4 fuiia 2549, i 123 RBUTLY 125

6, NIEHINERAMNTIL, USENIANTENTRIRAMATI, WA, 2545, Fes sk
e iiSouulummAisueenesestamomdsteeds,
TsRsaIeunn, 4 Fumie 2549, il 123 Roufiey 1252

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

5. 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
Statlonary Sousces. 40 CFR 60, Appendix A, 2020,

8. United States Environmental Protection Agency. Determination of Carben
Monoxide Emissions from Stationary Sources; Instrumental Analyzer Procedure. 80 CFR 60,
Appendix A Method 10, 2017,

9. United States Environmental Protection Agency. Determination of Oxide of
Nitrogen Emissions fiom Stationary Sources: instrumental Analyzer Procedure. 40 CFR 60.
Appendix A Method TE, 2015,

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