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Freq. Calibrate
Sample Name Parameter Equipment Name 1D No, Calibrated Date Next Cal
(Months)
Ambient Particulate Matter (PM-10) High Volume RYG_F50185 - On site Calibration
Ambient Particulate Matter (PM-10) High Volurme RYG_FS0184 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_F50186 - On site Calibration
Ambient Particulate Matter (PM-10) High Volume RYG_FS0183 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance RYG_ENOQO1T 1-Mar-23 1-Mar-24 12
Amblent Total Suspended Particulate High Volume RYG_F50175 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_F50174 - - On site Calibration
Ambient Total Suspended Particulate High Volume RYG_FS0176 - - On site Calibration
Ambient Total Suspended Particulate High Volurme RYG_FS0173 - - On site Calibration
Ambient Total Suspended Particulate | Digital Batance RYG_ENO0OO1 1-Mar-23 1-Mar-24 12
Ambient Sulfur Dioxide 50, Analyzer RYG_F50460 d-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide S0, Analyzer RYG_F50458 4-Jan-23 4-Jul-23 6
Arnbilert Sulfur Dioxide 50, Analyzer RYG_FS0462 4-Jan-23 4-Jul-23 6
Ambient Sutfur Dioxide 50Q; Analyzer RYG_F50456 d-Jan-23 4-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS50461 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer RYG_F50459 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NC, Analyzer RYG_F50463 5-Jan-23 5-Jut-23 6
Ambient Nitrogen Dioxide NQ, Analyzer RYG_FS0457 5-Jan-23 5-Jul-23 6
Ambient Wind Speed / Wind Direction  |Wind Speed / Wind Direction BKK_F50141 5-Jan-23 5-Jui-24 18
Arnbient Wind Speed / Wind Direction  [Wind Speed / Wind Direction BKK_F50143 5-Jan-23 5-jui-24 18
Ambient Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_F50328 31-Jan-22 29-Jul-23 18
Ambient Wind Speed / Wind Direction  [Wind Speed / Wind Direction RYG_FS0329 31-Jan-22 29-Jul-23 18
Stack Total Suspended Particulate | Console Control Unit BKK_FS0468 13-Jan-23 13-Jut-23 6
Stack Total Suspended Particulate  |Console Control Unit RYG_FS0315 13-Jan-23 13-Jul-23 6
Stack Total Suspended Particulate Cigital Balance RYG_EN0003 1-Mar-23 1-Mar-24 12
Stack (CEMs)  [Oxides of Nitrogen Analyzer , System calibration, Standard gas - -
Stack (CEMs)  [Sulfur Dioxide Analyzer , System calibration, Standard gas - - - -
Noise Leq 24 hrs Sound Calirator RYG_FsS0456 17-Jan-23 17-jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_F50438 7-5ep-22 7-5ep-23 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0613 12-Cct-22 12-Oct-23 12
Noise Leq 29 hrs Sound Level Meter RYG_F50027 13-Jan-23 13-Jan-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0025 25-Jan-23 25-Jan-24 12
Noise Leq 8 hrs Sound Calibrator RYG_FSG215 31-Aug-22 31-Aug-23 12
Noise Leq 8 hrs Sound Level Meter RYG_F50612 12-Cct22 12-Oct-23 12
Noise Leq 8 hss Sound Level Meter RYG_F50617 20-Oct-22 20-Oct-23 i2
Noise Leq 8 hrs Sound Level Meter RYG_F50620 20-Oct-22 20-0ct-23 12
Naoise Leq 8 hrs Sourd Level Meter RYG_FS0434 25-Jan-23 25-Jan-24 12
Noise Leq & hrs Sound Level Meter RYG_F50619 20-Oct-22 20-Oct-23 12
Noise Leq 8 hrs Sound Level Meter RYG_F503%0 18-Oct-22 18-0ct-23 12
Noise Leq 8 hrs Sound Calibrator RYG_F50496 17-Jan-23 17-Jan-24 12
Noise Leq B hrs Sound Level Meter BKK_FS0030 19-jan-23 19-Jan-24 12
Noise Leq 8 hes Sound Level Meter BKK_F50098 15-Aug-22 15-Aug-23 12
Noise Leq 8 hrg Sound Level Meter BKK_FS0096 13-Dec-22 13-Dec-23 2
Noise Leg 8 hrs Sound Level Meter BKIK_FS00143 2-Nov-22 2-Nov-23 12
Noise Leq 8 hrs Sound Level Meter RYG_F50384 26-Aug-22 26-Aug-23 12
Noise Leq 8 hrs Sound Level Meter BKK_F50034 2-Nov-22 2-Nov-23 12
Heat Heat Stress Heat Stress Monitor RYG_F50219 14-Feb-23 14-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50223 3-Feb-23 3-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50224 {0-Feb-23 14-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50232 1d-Feb-23 14-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50520 24-Feb-23 29-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0360 03-Feb-23 3-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F50358 02-Feb-23 2-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_F30359 02-Feb-23 2-Feb-24 12
Uuminance  filluminance Lux Meter RYG_FS0201 4-Oct-22 4-Cct-23 12
lluminance  filluminance Lux Meter RYG _FS0536 2-5ep-22 2-5ep-23 12
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Freq, Calibrate
Sample Name Pararmeter Equipment Name 10 No. Callbrated Date Next Cal
{Months)
Rayong Lab  [Temperature pH meter RYG_F50296 22-)ul-22 22-Jul-23 12
Rayong Lab  |Temperature pH meter RYG_FS0574 14-Mar-22 14-Mar-23 12
Rayong Lab  |Temperature Digital Thermometer With Sensor RYG_F50468 7-5ep-22 7-5ep-23 12
Rayong Lab  |Temperature pH meter RYG_F50605 T-Sep-22 T-Sep-23 12
Rayong Lab  |[Temperature PH meter RYG_FS0420 3-Apr-23 2-Apr-24 i2
Rayong Lab  |pH at 25 °C pH Meter RYG_ENO152 22-Dec-22 22-Dec-23 12
Rayong Lab  |Total Suspended Solids Electronic Balance RYG,_ENG002 1-Mar-23 1-Mar-24 12
Rayong Lab  [Total Suspended Solids Hot Air Oven RYG_END010 20-Cct-22 20-Apr-24 iB
Rayong Lab  |Totat Dissclved Solids 180°C Electronic Balance RYG_ENOC02 1-Mar-23 1-Mar-24 12
Rayong Lab  [Totat Dissolved Solids 180°C Hot Air Oven RYG_ENOO10 20-Oct-22 20-Apr-24 18
Rayong Lab  [BOD DO meter with Sensor RYG_EMQ032 16-Feb-22 15-Aug-23 18
Rayong Lab  [BOD Incubator RYG_ENO154 22-Apr-22 21.0ct-23 13
Rayong Lab  |Qil & Grease Electronic Balance RYG_ENO0O2 1-Mar-23 1-Mar-24 12
Rayong Lab  |Cil & Grease Hot Air Oven RYG_ENOOG6 20-Oct-22 20-Apr-24 18
Rayong Lab |0l & Grease Water Bath RYG_ENOO61 20-Oct-22 20-Apr-24 18
Rayong Lab  |Dissolved Oxygen Chamber (Cotd Room) RYG_ENO184 25-Jan-23 25-Jut-24 18
Water Lab Calcium ICP-CES BKK_EL0OO37 20-Mar-23 19-5ep-24 18
Water Lab  [Calcium Hot Block BKK_ELQO5A T-Apr-22 7-Cct-23 18
Water Lab  [Calcium Chamber {Cold Room) BKK_END167 30-Jun-22 30-Dec-23 18
Water Lab Magnesium ICP-OES BKK_ELDO37 20-Mar-23 19-Sep-24 18
Water Lab Magnesium Hot Block BKK_ELOOS4 T-Apr-22 7-Oct~23 18
Water Lab  [Magnesium Chamber (Cold Roorn) BKK_ENQ167 30-jun-22 30-Dec-23 18
Water Lab  |Sedium ICP-CES BKK_ELOO3Y 20-Mar-23 19-Sep-24 18
Water Lab Sodium Hot Block BKK_ELOOS& T-Apr-22 7-Oct-23 18
Water Lab  [Sedium Chamber (Cold Room) BKK_ENO167 30-jun-22 30-Dec-23 18
Water Lab  [SAR ICP-OES BKK_EL0037 20-Mar-23 19-Sep-21 18
Water Lab SAR Hot Block BKK_EL0054 T-Apr-22 T-0ct-23 18
Water Lab SAR Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Rayong Lab  |Total Kjeldahl Nitrogen Block Digestion Unit RYG_ENO188 15-Mar-23 15-Mar-29 12
Rayong Lab  |Total Kjeldahl Nitrogen pH Meter RYG_EN0152 22-Dec-22 22-Dec-23 12
Water Lab  [Chlorite lon Chromatography BKK_END130 11-Jan-23 11-Jan-24 12
Water Lab  [Organochlosine Pesticide GC MSMS BK¥_END284 23-Nov-21 22-May-23 18
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High Volume Alr Sampler Calibration Warksheet

Htigh Volume Alr Sampler Calibration Werlisheet

Profect Site: GUIETSH Lo Lad Barometrie Pressire {mm ig) 1 756
calirale Losation: Tsadeushursdng Temperaiure { *C} A1
Calibrale Date s 16 May-23 High Volume 1D+ H¥G FR0185

CalibratlonSheet Ho.: £;1ED5Z3-RYG FS0185 High Volume Madel: TES069K
Calibrator D High Volume S/H 4793
Calibrator Model: catlbrator Stape s DuAg34
Calibrator $/: Calibrator Intercept: 201292
Test to. Della ;0 e techars Linear Regressian
_ginen) (m*/mia} [CEM),
1 T 0914 N P .
z 26 1490 8 Intereept 120866
? s ras 19 | correiatian Contfickent . 9957
+ 1% 1453 "
5 54 1630 I
=)
654
¥ 72150 s £2.057
o
aq 05 lo 15 0
0z (m3/min]
) IV o Ty
LCulibrated by Appraved by

{ Mr Jaradrawre Sriruken )
Field Seicatisn )

EMr Hoppony Juntarupas)
o Field Coardinater Scicntist [3]

TOHMNG. F 04474 HEVISION NOk: - 15S1TE BATE:

1/03/16

Nigh Yolume Air sampler Calibration Worksheet

Project Site ¢ Gull T39 Lo, LEd Barometsh Pressure (mim HgY 96
Callbrate Location : Lsamabuande samginatdun) Temperature {°C): i

Calibrate Date : 16 May-37

HighVelume 10

BV FSO186,

calibrationSheet Ho.: 149523 1YG FS0166 High Volume Mocr): TE 509X
Calibrater1p; G progns High Volume S/H: 4794
Eallbrator Model : Callbrator Sispe : Dot
Calibratar S/H : 1166 Catlbrator intereepts 051792
TestHa. peltall,o e 1i Ehart Linear Regressian
{inch) m'tmin {CFR)
! i o862 3 bslape 209672
z 28 Lo i Interéept: 137684
3 3z ran it Correhation Caclicent - 0o96T
1 16 1453 4
3 i 1630 I
TEEH
E34
- wr IO 56T+ 11768
00 T
[ (111 14 15 8
Qa {m3fmin)

Zommm

{Mrfaradrmver Srivaken }
Fietd Serrnllst(2)

Calibruted by

O
Ca

{Mr Hoppang [untarupany
Envire Fleld Coerdinator Scientist (3]

Appraved by -

TOIMEA FRG-4T4 HEVISION . {SSUE NATY, $47835/16

Pro|ectsite ! Golf T84 Eo, itd

Calibirate Location : Trstuumnnuddmivenassusan

Caliarzle Date: do-May-2%

calibrationsheel No.: €-160523-RVG FSO1 64

Pressure (mm Hg) ¢ 756
Temperature {40 ki)
#igh Volitme 10 ¢

High Volume Model:

Calfbrator 10: HYG FI0Z0% High Valume S4H s
Calibrator Madel: TE-RB2IA Callerater Slope : 094434
Calfbrator §/M: 146 calfratorintercepl : -001292
Test No. Delia HyG Q= ¥: Chart Linear Regressian
(tnch) () min) [CFH)
! 8 2963 3 Fsope: 205206
? 26 1098 16 istercept: 47618
3 i 1o 20 | comretation Cuetfisicnt 09982
5 1 1389 a1
5 s.a 1514 48
et}
654
l y= 205200+ 4 7613
00 4
ot 0% 18 18 0
an {ms/min)
Jormn Dop P
Cslibieated by Apgroved by -
[ Eirfsradraveee Srirukes ) (M Happung lantsrapan)
Fleld Seientin(2) Envira Firld Conrdinator Sticntist {3}
FOIMNG-F 8R-074 LLSISIOH NO_ - ISSUL ATE: 14703718
High Volume Ajr fampler Calibration Worksheet
Froject site : Sl T Co. L Pressure (ma Hg) ¢ 56
Catibrate Loration ¢ AnanuWaLNEY Temperaturr (50} E1l
Callirate Daze: 6 May- 33 Bigh Volume 1D WG RS
Calibratlonsheet Ho.: C.160523-RYG_F10183 High Voline Sode)s TES005K
caltrator 1D: WY Y0268 High Volumie $/1 1 1793
Calibrator Madel = TE-S028A CaTibraiorSlope ¢ 0454424
Callbrators/n: s Calibrator tntercept: 01262
2 B, 0 :
Tral Ke. Delta By & Vi hars Unear Regresson
{ineh} Imfmin} (£FM)
' 16 vz 32 |swepe: 21.0m6
z 4 1ok 36 Intercept 13002k
: 32 L 9. | COPPClatinn Cacticiem s .0
4 42 1309 M
5 s 1402 W
1{cFra)
(AT -
¥= 1080xe 13683
o
1 as 10 15 b
Qu [m3fmin}

N

[ MrSaradrawee Srirkrs )
Field Sevena| 2}

Calibrated by

P

Approved by

1tér Huppeng funfarupan)
Envire Fledd Coordinster Sclentien {3}

FOIOAN0 Feente NEVIRENEG - SO IATE T84T




Sartorlus {Thaitand} Co., Ltd.
125 Hama ¢ Raze, Hunkwsnp. Huaykwar, Brnghek 10310
Tel. 128 2243 83010 8-mal. servce Balsnc{1anciv com

RYG_EN0001

Q/\?TQ? I LS

REVIEW BY .

ABPROVED 6Y .. y

RSCTESETIS A
CADERATION 0426

DN';xT AL DATE 9'1.{?153.%?1
Hodel Humber:  LAI30S-F. . Carlficale No. . 238CI0110
Deseriplion Analytics] Batance issved Cate:  Friday, March 03, 2023
Serial Number: 25409684 ! Mo : 204833
DM RYG_ENDOOT _ _
Manufactyrer:  Sarorus Page No. . B

Customner Name :

ALS Laboratory Grovp {Thaitand) Co. Lid, (Reyong Branch)

61610 Moo 5 T.Maeonem Khw, A Pluak Daang, Rayong 21140, Tha

Catibrated Place

ALS Laboratory Group [Thailand) Co., Lid (Balonce Room)
61610 Moa 5 T Maanam Kby, A Pluak Daong, Rayong 29140, Thailand,

Calibrated By :
Catibration Date :

M:.Chonchal Inihzna

Wednesday, March 01, 2023 "

Cahhralion
P

. This calibration was. by
ug:glr;:t_»ggx_s_ny bration procedurs number (V41-003)

Based on UKAS LAB 14 2018

Mefologico! dala Ambienls Condiions

Capagity: 150 g Readabilly:____0.0001 g Temperalurg:  _ 242°C = 50°C
Humidity : _600%RH & 100%RH

Reasons for catibration Fressure e * e

O tiewtraaissen [ Sevicr/ Aupaired [ Re-catiormdeny Maleterance: Equipmont Condifian: Icmopam O rar

Measurement Method

UKAS Publication Ref :Lab 14

The measurement uncertainty sialad is the expended uncertainty which is oblained frum the slandand uncertainty mu!l:phcd by the

o5t lLis in o Guide lo

cgverage !adur {k=2) Iu providz a lavel of of

cartficate 1o National . which

Yin {GUM}. The c:

the
Slandprd System of Units (1. Report of Telprance came fonm Ls: of

restisethe uM of according Lo the
Sartprlus Metoiogical Specifitabons.

Traceability:
Maodel Humber Daoseriplion Traceebility Catificnte Mo, Duo Date
YCS011-522-00  Sortorius weight sut mg « 50600 E2 YC5041:522-00 SPC-RT ,Co2212565 . 14.5ep-2023
MHB-382SD  HemidityBarometerTemp Lybon MHB38250 _ DKSH C19220444 5-S0p-2023
This carificate relate and apply this equipmant enly
This cenifizals may nat ba repoduced oot than in full except with N S
the priat writton epproval of Le Verficetion Qperation Division ( ' n = T
Sardotivi [Thailang} Co., LY. A

Mrchonchal intrthana{Technital Manzgan) AF‘:

SOP FM 33 03 February 2022

Ibigh ¥olume Air Sampler Callbration Worksheet

Project Sile Gulf T84 Co. Lrd, Baremelris Pressure {mm Ifg) : 754
Callbrate Lecation : raduuihunifng Temperature (*0) : 31
Calibrate Date: 16:Mayv-23 ligh Volume 1D : RYG FS017§
CalibratlonSheet No.: G:140523-RYG FSD175 Iiigh Velume Mol : TE5170D
Calibrator ID: RYG FS0205 Nigh Volume S/8: 4801
Callbratar Mode] TE-50284 Calibrator Stope : 150765
Calibrator 57N : 1166 Calibrater Intertepi z -0.02043
Tast Ho. Belia 8,0 Quie b:Chart Lincar Regrossion
{Inch) (m’fminy (CFM)

! 26 14765 42 |stope: 254508

z 34 12261 6 intereept: 147900

3 42 13627 50 |corrdationCosfictent 09990

4 sS4 15424 54

5 55 17031 58

V[eFm)
65.4
Y5467 ¢ 1472
0.0 T
00 05 10 L5 0
st (mafmin)
Tovr o el
Calibrated by Approved by -

{ Mr fardawee SHinksa }

Fietd Sciemtist(2)

{4r. Noppang Juntaingpan)
Enviro Fleld Coordinater Sclentist {3]

FORMHG: £ 06073 KEVEION HG--  ISSUEBATE. 1403010

Sartorius {Thalland) Co., Ltd.
124 Rama & Road, Huspieang. Molpaneng, Bangion 10310
Tei: +£4 2043 B3T1-0 P +60 ZEAI-BIET_ - senvite.tra fancisadetus com

“ I
COITE otc

Model Number:  LA1305-F _ s
Description Analytical Balance o
Serial Mumbeor: 25400664 -
1D Ne. : RYG_ENDOOT —
Manufacturer :

Calibration Results : Without Adjustment

SARTORILS

alibration

Certificata No. : 238CI0110

tssued Dale . Friday, March 02,2023
Reference No. @ 204833 .
Page No. : 202

Repeatability Eccentricity {Off-center ioading error)
ighing gt £ Esplay nedTy Thd GX-Corter loadtng CTar i3 yiakded B 190 CATosencs batvoed e
Tre same Lasd vaiin & mOLIutemant 1edet 4 plased [racdsd of i e Ao 14 or 14 cimzeimimcazicny plasadn e
23T0 mansas. Tha AM0SH0S Souidan i wysd Iy mizitia of e waighing gRa and bemoen pach GHoor addsonst
et § defed Ok RTE)
Noreinal Value : (Low Load) . 10,0600 (100.0901  iNominal valug 50 g
1w ] ;_1oe.00cz Toleranca 0.6004 g
Tolerance 100.0001
0.000f g Dilference
R
Nominal Value : (High Load) 2 6.0000
w9 ) T3 -0.00617
Talerance ; To.6o00 5 - ) j_o. 00u1
6o g "o sa0y 1000002 5 To.8000
9.5958 000501 9 % B
Stondard Dovlation  0.00%0¢  0.00U06 -
Linearity
The bosamy. 93 cated. o et foe bnear spa
Tolerance 0.0002 g
Noinlng Valvo Conventionat Mass Value Displaped Va\uo o Deviaton lir;cnrlamry
2 @ ) W = @ [ N - W
i 0.01 Tuldted : 0,010 . 5600 TTpTahEy
: 0.0500 6.050 “o.on00 1073
0.1020 ¢.0000
0.8656 6.0000
B 1.0680 7 ¢.0000
2.0066 4.0008 :
TTEsecE T.0000 T, 0pgzn |
19.0000  i6.6801 3.0001 0.00534
- 26,6660 20,0031 “oano: £.00023
. looeopy i p0.0EeZ 0.0853 "TE.0a02¢
£ng of Repon

SOP FIA 33 03 Febiuary 2022

EHigh Yolume Alr Sampler Calibratlon Worksheet

ProjectSite: LSl TS Go. Lid Barometric Pressure (mm Hg) & 756
Calibrate Locatlon : Tradguisnrmsmheanansiusan Temperature (*0) : 31
Calibrate Date: 18-May-23 High Veolume 1D ; RYG FS0174
CalibratjanSheet Nog C-160523-RY G FSO1T4 High Velume Model : TE-5170D
Callbrator i0: RYG_FS0205 High Velume S/« 4B40
Callbratar Model : Callbrater Slope ¢ 1.50765
Callbrator §/N: Calibrater Inercept @ ~002043
TestNo. Delta ;0 A fihart Linear Re gression
{inch) fm*fmin} [CEM)

1 26 10765 2 [spope 255514

2 36 1.2631 46 Intezcept 15.1899

3 4 13343 S0 | corretation Cocflicient 09983

4 56 15704 54

5 66 17831 58

1erm)
454
¥=25.551x 414,10
oo -
o0 o5 10 15 20
Qstd (m3/min}
o o
Calibrated by Approved by .

{ HrJaradrawee Sejruksa }
Field Sciontist(2)

{Mr. ¥oppony funtarupan}
Enviro Ficld Coordlnator Sclentist (31

FURM HO: F 0007 REVISION NO- - 3850 DATE: 1403714



High Yolumie Alr Sampler Calibratlon Worltsheet

Praject Site: Gulf T84 Lo L. Barametric Pressure (mm Hg} : 756
Calibrate Lacation ¢ Trauuihuszilasyeg S0 S Temperature {*0) : 3t
Calibrate Date 16-Mav-23 gl Volume 1D = RYC_FS0176
CalibrationShect Ro.: C-1605623-R¥G FS0176 Iligh Valume Model TE-51700
Calibrator 1Bz RYG FEp205 Iigh Volume S/N: 4802
Calibralor Model : TE-50204 Calibrator Slope < 150765
Calibratar §/N: 1146 Calibrator Intercept : -0.02043
Test No, Della ;0 Qua b Chart Lirear Regression
(inch) [m?{min} (CFM)

H 28 11164 42 Slope 314580

2 34 12631 6 Ineereept 65084

3 4 13943 30 |comrataton coctiiciont 49984

4 5.2 15140 54

H 60 16248 58

term)
554
¥ & 31.450K + G.5084
o0
[:1:] L1 10 L5 20
aud {m3/min)

Tomr

{ Mrjaradrawee Sriruksa §
Field Sclentisti2)

P PRy

{Mr Happong ntarupan]
Envira Field Caardinator Stientist (3)

Calitruted by Approved hy

TORMROCF 00-073 REVEMIH M- 1SSUE PATE: 14/0314

MULTIPOINT CALIBRATION REPORT

High Volume Air Sampler Calibration Worksheet

Callbratian Date 4+Jan-33 Equipmant Nems 502 Analyzor
Manutscturer HORIBA Medsl AFPBA-D70
Sarlal No, VASFBLEH Eqguipmant ID RY3_FS0480
Ca!lbrator Manufacturst Taladyna AP Modal 700
Sarlal Mo, atd
214, Qas G {PPM) 58.3 Cytndar No, GNopdT222
Cylindat Prosayra {psl) 1400 Caitified By Alrpas Inc.
Corilfied Date B-Fab-22 Bxpled Dela B-Fsb-30
Polit CALIBRATICN RESULTS
Ideal Autual Ermer %Emor
ZERQ agn 010 01¢ 0.1
1 100.00 96.70 -1.3¢ -130
2 200.00 197.80 -2.20 -1.40
3 300.00 296 50 -3 50 147
4 400.00 398.30 V170 g4z
AVERAGE (%) .78
400
300
200
00
o
a 166 260 300 00
—am Ident o A
Calthratad By Approved By

o a
< 4

{ MroJlmwut  Siakam )
Flalg Enviranmental Gelentist (3)

==l

(MrBamyulh  Jitrenont )
Aaslplant Ganaral Manager

ALS Laborskry Group

FORMHNQ FO8:056 REVISION RQ . ISSUE DATE D2MH4/2

Projecl Site : Cuif TS4 Ca. Lrd. Baremelyie Pressupe {mm He) : 756
Cafibrate Lacation : Fovauvariymzgn Temperature (*C) 31
Calibrate Date: 16-May-23 High Volume 10 ¢ RYG F50173
CaibrtionSheet No.: C160523-RYG F50373 High Volume Madet : TE:51700
Calibratar ID: RYG F$n20 High Voluma S/N : 09
Calibrater Madel ; TE-5026A Calibrater Stope s 550768
Calibrator 5/1¢; 1166 Calibraler Intoreopt : 2043
Test No. Deltz 7,0 Que tiChart Linear Regression
[inch) [ frmin} (cFM)

i [ad 1164 82 Islepe. 290720

? 36 12631 95 Lwtercept 95012

3 34 13943 50| correlation Cocficlent 09933

[l sz L3140 54

5 64 16774 8

1erm)
65.4
¥ o 29.072x ¢ 35012
o0
00 08 10 15 20
Qstd {m3/min)

T

{ Mrjaradruvee SHuksa )
Ficld Scientist{2}

Calibrated by

D

[Mr. Happory; [uta rupan)
Envira Field Coordiamor S¢lzntlst{3)

Approved by -

FORRINO. F 66071 HEVISON BO:  LSSUE DATE 140014

MULTIPOINT CALIBRATION REPORT

Calibmiizn Dale 4-Jan-23 Equipmani Name 802 Analyzat
i\ HORIBA Modsl APEAITO
Sarinl Na, PALYOTTA o RYQ_F50458
Callbrator Manufacturer Taledyna AP} Modal 700
Gorial No. 947
Btd. Gas Cencentration (PPM) 0.3 Cylinder No. QHOD2T222
Cylindnt Praasym (pal) 1800 Carfiad By Algas Inc,
Cortified Dala -Feb-22 Explted Datn B-Fab-30
Polnt CALIBRATION RESULTS
ideal Autual Ermor HEmor
ZERO 0.00 0.0 0.10 0.10
1 100.00 95.90 -1.10 110
2 200 00 20140 110 0.55
3 300.00 302 30 230 Q77
4 400 0D 3B EC =140 -035
AVERAGE (%) .04
A0
300
200
100
[l
4 1w ) 300 400
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Pitot Tube Calibration Data

DIGITAL TEMPERATURE CALIBRATION DATA SHEET

Fitat Tube [dentfcalsn Number BREK_FS0473 Catbration Date 13 Jon 23
Lab test duct Number 268-1-13-011 Standard Pitat ID BHEK_FS04d1
Catbration Sheet No. C-130123-8KK_FS0473 Cp Standard 089
Tyna S Pitot Tube Coeificient Data
Type 5 pilat Standard piotiube | Type s piotiube Cpis) Cpis)
whebeg AB | (AP.mmMO) 1AP, mm B 0 LegA LegB
Test 1 A 1200 170G 0840
B 1200 17.00 - Qa4n
Test 2 A 1200 A 0.840
B 1z2.e0 1700 - aaso
Test 3 A 1200 6 ED 0845
B 1260 16 80 - [«F: 1)
Tp 0842 basa

o = o,

Ly ey
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Z [cp {5 Cpld or m]

mnrt BE S 50/
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FROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET
Catbrauan Date t3Jan 23 Hozzhe Set Il BRK_FGD474
Calbtatien Sheet Mo G- 130123-BKK_FSB4T4 Vernier Calper 10, BRK_FENRE
Hpzxie Diamater {em ) Hi-lo 0,4 D, =Dy 3
Hozzie D2
o. o, o, Ao D,

13 0301 @299 0303 a0 036

2 0456 Qa50 0.450 2.00 0450

3 509 0602 D&t 0.003 o6

4 (] o780 [eka] oo o07rg

5 093t 0932 Og32 4o 0g32

] 1094 1.082 1.004 Q.002 1083

T 1264 1263 1.264 aon 1.264

8 1509 1601 1.600 9002 1660
Whera
0.0.0, - Tnere ditferent nozzie diametors 21 0 degreds o

each gifer, each measwied he pearest G025 mm
Ap + baamisn QiStanGe DELLEn My thd damaters.
mustoe 2 0 100 mm
o, <D+ DD} 3
F{EASUREMENT PLANE

Caprated by . Appieied by

(KAt Sakst Phaisenphisut b

Figld Soientst 14

{Mrilemapel Jenguareniong )

Frelt) Spetalisiin

e e w A MArAE Y

Cafibration Date 13 a0 23 Ambiend Temperature (*C) 30
Calibration shoot No. - C-13012-8KK_FS0469 Relative Humldity {%) 55
Digial Temperatura 1D BHK_FE0460 Referenca Temperature i BHK_FS0603
Serlal No 1302005 Seral ko 7686004
Hodel RC-572 Hacel FLUKET1S
Next Colirata 250423
Digial
Locaon Emor I Pass { Fad
'c ' *C
Stack [ a [ 23 Paza
25 24 K +3 Pass
50 A% -1 =3 Pass
100 i) 1 =3 Pass
150 128 E] =3 Pass
200 199 ] +1 Pass
260 248 A =3 Pass
30 208 ki 2 Pass
500 498 - £3 Fasa
Proba 00 9 -1 23 Fass
120 118 Bl 23 Fass
140 139 P 23 Pass
Cuen 100 59 -1 3 Pans
120 19 -1 23 Fass
140 129 -1 43 Fass
Filter 100 93 =1 £3 Pass
120 119 -1 23 Pass
140 ™ - = Pass
[ 2 ] b £3 Pass
10 9 R 23 Pass
0 18 Kl ] Pass
Metae g o i Ex) Pass
2 24 B £ Pass
50 4g 1 1 Pass
AUX [ 2 2 a3 Pasy
25 24 1 el Pass
50 49 ) 43 Pazs
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET

PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Cakbratgn Bate 13 dan &3 Hozze Setld RYG_FL0319
Calbeation Sheet Mo Co130153-RYG_F36319 werner Satper I Bk _F5t123
tozzle Bameter tom.f Hi-io 124D+ D)3
Hozzie 10 &

B, D. o, Ab o,

H 0309 0.300 0300 Qa0 0300

2 LN 0466 Q465 9005 0467

El L] oE0C [Hiled 0090 G 6o0

4 o770 0.760 G155 005 0782

5 0§20 aaan -k Do G027

) 1080 1080 168G 0095 1082

7 1240 1230 1238 Q010 1235

2 1594 1548 T eaf aocd i 1:1:]

whara

0.0.9, Thete ditforent i zria cipmetzis al 60 degrees o
sach ather cach measuted e Koarest G 055 inm

Ao Kiguienum gsiance Beivesn oy b daneters,
mzt e - § 100 mm

2 0.4 D.sD2-3

KEEABURERENT FLANE

il Sy

Ehgisanphizut) ChEr Katthapal  Jiengaereesang i

Sahsit r}m"n\ny it
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Fieia Scients i) Fiold Spociabst (1}

Pitot Tube Calibration Data

Peet Tube Identficalion Number RY( _FH03z1 Calibratoe Dale 13 Jan 23
Lab test duel Humber 5B 11301 Standard Piot 1D B _FE04d4q
Catbralica Shegi No C-130123-RYG_FS0AN Cp Sandard [13n:]

Type & Piot Tube Cosffciont Data

Calibration Date 13401723 Amblent Temperature (°G) 30
Clibration sheet No. - C-130120-RYG_FE0116 Relatve Mumisity {4} 56
Digtat Temperatura 10 RYG_FE0318 Referenca Tamperature (0 BRK_FS0503
Conscle Seriol No + 47046091 Seriat No - 7655004
Modet - XC-ETZV Mocel:  FLUKE T4d
Lant Caibeate 1725722
Lotaion Heteience Temperature | Digital Temperature Enor Remark
o ' o
Btack ] 1 1
25 2% 1
58 51 1
100 101 1
150 151 1
200 291 1
250 251 1
300 301 1
500 £01 1
1036 001 1
1200 12 1
Probe 100 1 1
120 121 1
140 141 1
Flior 1% il +
120 121 +
140 141 1
Eait o 1 t
10 1 t
20 21 t
Mees ¢ 1 %
25 2 i
50 51 %
AUX ) t x
25 2% +
50 £1 t
T
Cobbrated by Apntiyeed by b e
1A Ssneit Prasanpresul tar Netthapal  Jengwasewang
Eiel Soimnystids Specisizt
SO NS PR AT RNMNIND. BT GaN ot
Pitot Tube Calibration Data
et Tube identficaten Number RYG _F5G320 Cabbraton Oate 13.Jan 23
Lab test duct Mumber 258-1-13.01 Standard Pitet 1D BiCi_Fa0ds1
Calibration Sheet Ne C-130123-RYG_FE0A20 Cp Standard 298
Type § Pitol Tulie Coefficient Data
Type & patel Standard piet wbe Tyee s pilot lube Cpisl Cp{s)
whe Leg AB (AP, mm H 0 (AP mm.H Q) Leg A leg B
Test 1 A 1200 700 G BAG
B 200 o - 0840
Tast 2 A 1200 7an 0G40
B 200 17 o0 - 04840
Tont 3 A 1200 Hen 0845
B 1200 W EY 845
Tp 0842 0842
Cus = Op o,

RIS m] st BE <01

E [c*;- 5} = Cpid or m]

st BE S 004

[E]

Averuge deviationtd o By
3

CVA hest [heisr it

Appresad by

1A S Phapsanghitad |

Formare:

P ATE 33 dm fe

Type & pilat Standard pitet tube | Type s piot wbe Cpia} [:315)
Lo Leg A B (AP mmH O (AP, mm H.0j tegh teg it
Test 1 LY 1200 17 0§40 -

B 1200 1700 o840

Tast 2 A 1200 700 0a40
B 1200 170D . 0840

Test 3 A 1200 1660 0845
& 200 580 . D485
©p 0842 0542

, A Ppsads
s = G
- AP ¢

Gy, =€ ,.{m:l st BE <004

Z [Cp ) — Cptd or m]

Average deviation{d pr B = = must BE S 000
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Sartorius (Thailand) Co., Ltd.
126 Rana 9 Radd, Hud pwang, Huapkaang, Bargiak 10110
Tel, 448 204383970, omal senvredriandfaznorhe com

P
{C
Model Humber . MSE2245-10-0U
Description - Analytical Balance lssued Dala-  Friday, March 03, 2023
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KEXT CAL DATE D'l;.o!’,ali’

Certificate No. . 230010115

Serial Number . 0031709552 Refetence No. | 204823

1D No. : RYG_ENGOO3

Manufaclurer Sanarius Page No. 1oz

Customer Name :  ALS Laboratory Group {Theiland) Co. LUd. (Rayong Branch)

616/10 Moo 5 T Maenam Kh Daeng, Rayong 21140, Thailand,

Calibrated Place : ALS La! ry Group (Thailand) Co, Lid{Balence Roem) | N
616710 Moo 5 T Maenam Khu, A Pluzk Daenp, Rayong 21144, i

Calibrated By Mr.Chonehai Inthana Calibration

Catibration Date . Wednesday, Mareh 01,2023 Procedure No. . This calisration was conducted by,
Lising in-house calibration procadure number (W]-003}
Based on UKAS LAB 142018

Motrolegico! dale Amblents Conailions.

Cepacily 220 g Readsbiity : 0.0001 g Temperslure 230G H 50°C
Humidity : S560%RH & 100 %RH

Reagons for catiamlion Progsure 4

[ tew tnststoon [ Service F Repeied [73 Retatibrrtont Mamienanes Eguipmaent Condition: GodOpertn [ Far
Weasurement Methed  LKAS Publication Ref :Lab 14 .

The inly stated is the y which i3 obloingd from the slangard bacenainty multiphed by the
cavarage factor (ks2) 1o provida o level of confidente of approximately B5%. Itis datermined in accardanca with the Guids o
Expressien of Uncartsinty in & {GUM) The rificate dotuments tne tracaability o Mationa! Slandards, which
realise he unit of measuremen) accarding Lo e Intermational Standard System of Units {S1). Repan ot Toleronce came torm lisl of
Sartonius Melrolog'cal Specificatians

Traceabllity:

Modal Humber  Description Traceabitit Cetificata Ho. Dup Datg
YCS011-322-00  Sancrius weight set 1mg - 5000 E2,¥C5011-572.00 SPC-RT_ _C022312865 ' 14-Sep-2023
MHE-38250  HumidtyBorometenTomp Luton MHB-20250 DKSH C19220444 | §-5ep-2023

This cerlficate felale and apply L3 Bnly.
This conifica‘e may nat be reproducad other than in tuj
th prio? writlen appraval of lho Vetification Operation Division:
Sangrius {Thailland} Co., tid

cos with .

Chrs

Mr chanchal ntrhana [ Technical Managen

SOP FM 33 03 February 2022

- et o, 2M5645-1
ALS
ANALYZER CALIBRATION DATA
Clart t Qulf TE4 Co., L. Location : Udos HREG M1
Dale H 15 May 23 Teat Opiky ¢ ok P,
Oy AHALYZER
Model 1 _ YELEDYHE API 200EH Serlsl Ho. : e
Bpan (%) i_ 28
Cybinder ¥aiua Inkial Aradyzery Final Aralyzers Ciffsranca
) Cafbration Calberion [Patcend &f Bpan
Pseponts (%) Faaponss (%)
Zora Goa (1 am 081 [T
Low-Levd Gag [T 791 752 0.4
Span Gas 5 00 1588 15 B8 0.4
MOy AHALYZER
odsl TELEDYHE AP| 200EH Barial Ho, H Fill
Bpan (ppm) :_ 200
Crlincer ¥nhus Initisl Aralyzery Final Anelyzes Differares
{ppm) Callbration Caftaplipn [Parcerd of Bpan}
Raaponss (ppm] R ponss {;
Tero Gas 0.0 002 [ 091
Low-Lovel Gas 5041 51.39 5141 0.01
Spzn Gas sozr B0.26 8027 0.01
502 ARALYZER
Noded i __TELEDYNE AP| 100EH Sadlad Ho. H A
Span (pam} 1100
Cylincier Vaivm Initiad Analyzeny Final Analyzen [
(ppm) Gl bration Cakbralion (Pocand of Bpan)
Faspotias (ppm) Rauponss (ppm)
Zory Gm 000 36 0.00 004
Low-Leel Gas 556t 5157 5161 (2]
ts_ﬁn Gas 78.00 76.98 79.00 .04
O AHALYZER
Nodel 1 __TELEQYNE API 300EM Sarisd Ho. B 4851
Epan (om) 1 8000
Cylindar Vaiue Inkial Aradyzery Final Analyzers Diftwrance
(ppm) Cailrstion Caibrrikn [Percant & Bpan)
Rasponaa (ppm) Raspansd (ppm)
Zoro Gas (1] o032 007 [
Law-Level Gas 031 50.20 5630 000
Span Gas B0 53 8051 8052 900

Calltatwind by

S b

(Mr.8uwol Phalssnphin )

Envvironmarral Flakd Sctantist {4}

FORMNO, F 06000 AEVISION NO. 3 155UE DATE 3061%

ALS taterstoy Group

Sartorius {Thailand) Co., Ltd.
127 Flama @ Read, Huspheang, Hyrdorang, angiok 10313
Tt o5 2043 83318 Fax: +88 SEASANET, a-mait seovcs thaland Eiariorsn tom

T SARTORILS
@ anelle o on
\\.:;‘:@ fiir:j I ] @@]ﬁ@ of Calibration

Model Number:  M§E22451000U0 Certificate Mo, : 23BCI0Y45 .
Descriplion : Analyticat Balance Issued Date Friday, March 03, 2023 .

Senal Number: 0031708562 Reference Ho. 204833
0 No. . RYGEMOOO3 . e
Manufaclurer.  Sadorius Page No. . 2012

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading emor}
T PRI Y 7 I ALY GF D wORAD ATt 9 Caay Restly ! reagoes | Tra ot g 18 yieddad By £ briwren the
umgior B pmced rasoavtof tna Joasd 1o /0 or 1A of manimim capansy pased in the
reaealedy 00 e weghing pan i1 e Apme matvind The flaiwfand daralss @ uiediz i o 25a wuphand pan ant Brbwee “:Q_SIWIMM’:IF
Treys repodunibaly quaniiabenly U] 3 o QYL RIS
Nominal Value {Low Load) 20,0003 . 256, 0600 Nominal valug - 100 k]

0 9 F0.000F 2000000 |Tglgrance 60064 g
Tolerance 20,6093 200.0601

o006 g 20,0005 200.0009 > Ditterence

20,0006 00,0001
Neminal Value : (High Load) i R.0001 200, 0001
200 a [ 20.0000 230.0082

1
2
3
roterance }'55:0553” TN T T 4 0.0000
0ot g . 20,0000 200.0401 /M 5 0.46001
20.9000 220,690 - 8 -

Standard Davinlion 9.00004 0.00008

0.¢001

0.0000

Linearity
The Laeanty. 8l cated ks f £ fa g i AT ine boear Avoe
Taolerance 0.0602 [
Nominal Valug Cerwentional Mass Value  Displeyed Vohue Deviatin Uncenainty |
gt o
00100 §.8i60
[N . R E
0.3000 o.1000 )
05000 ’ o.5060 ’ 0.5000 1 0.00034
i.0000 1.0000 0.6000 { D.opoxd
OG0 7T T e eer T daedoy I p.o081d
10,0000 EEREEN toaeer T G.95659
20,0000 ' 20,4900 6,598 ¢ p.oso2s
50,0058 56,0900 v.oo00 ¢ blopdis
100.000¢ ' 1566.0060 ¢.0000  0.00019D
00,0007 CTTER6.0001 T ;

End of ftoport

SOP FM 33 03 Fotmunry 2022
Lot Ho 234584541
ALS _—
SYSTEM CALIBRATICN bLAS AND DRIFT DATA
CEont H Chelf TR Co., Lt Locxtion B Uit+ HRBO 811
Duin ' 18 May 23 Tesl Dperstor : Bkt P.
Dy ANALYZER
Cylindar Cone, (%} H LA Bpan(%) ;2
Oy Analyzer Intind Valuny Flrual Vahuss
Calibrrtton Byvtam Syt Syatom Eywiwm b
Reaporas Calbration Cal Blaa Crlbralan Cal Blas (% of Bpan}
Asaponss (% of Bpan) (% of Gpan)
Zuro Gay D12 0.0 00 301 0.04 9,04
Upscale Gas 1558 15.98 .00 15.69 L 2.4
HOx AMALYZER
Cytingar Cona. (ppm} 1 8027 Span (ppm) 200
HEy Aniyra Infead Vishoot Final Yeluas
Cafbralion Gyntam, Bystam Bywlem Syatom bor
Asaponse CaToration Cal Blsa Catibmtion Cal Blaa {% of Bpan)
Raspores (% of Bpar) bz (% of Baan)
Zero Gay .02 062 0.00 800 Gt o0l
Upscale Gas 8025 8025 0.00 2027 .01 0.01
B0y AHALYZER
Cyiinsar Cone. [ppm} : 7000 Epan (ppm) @ 100
B0y Analyzer Irdtial Valoes Flnal Veives
Cafbralion Syatnm. Bystom Byalatn Byxiom 5]
Fasporas Caltauiion Cal Blax Callforiion ! Blay {% of Span)
Pasporus | (% of Span) Rasponas {% of Span)
[Zero Gas. 004 00 0.00 .00 0. 004
|15'm:o Gan 7856 7556 500 THEE o0 0]
CO ARALYZER
Cyindet Sanc, (ppm} : 0B Span (ppm) ; 6000
TO Analyzer Inkiad Vahoes Flal Vs
Cakbrillon Syabem. Gyslom Syatam Bystam Drin
Fasporag CaThrabion Cal Blax Calfbeation Cal Blan {% of Bpan)
Rasponss {% ol Spen) Rasponza % ot Bpan)
2010 Gas. 00 ) 900 o0 000 .00
Upscate Gas 8051 8051 9.00 8057 0.00 0.00
Cakbrated by

Sk A
[ Mr.Bsiul  Phalasnphisd )
Emvioamanal Fiakl Belanust (4)
FOAMHG F D062 RFVISION MO 2 1SSUE OATE: 27210
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EMISSION TEST RESULT

A 1
Clism Out T84 Co., Lid. Location
Dais LD k] Tesl Opernise Sekad P,
Bart Time 1208 Flndoh Thma 1436
60, Artyrer Wil TELEDYNE AP (88CH Barizi N, ar
NQJO, Anatytnr o TELECYHE AP 208€H Bartx ka, ™
CO/CD; Anmbyxor bociel TELEDYHE AR H0EW Eorial Ko, i
Tima (min) 0: (%) €0, (%) ROt (o) 80 (ppan) G0 (pon) Remark
1205 1412
1308 1410
1207 1411
1203 1411
1243 1410 A A
1210 1412 4 22
111 1471 £
1T 14.03 A
1213 1407 B
124 1410 4
1215 1411
16 1412
17 1412
g 1412 38 1 A
FAlLl 1411 38 15 78 4
23 1410 3 15 26 A
zh 1412 3 1533 Bl
222 144y EX 1544 137
2.2 1411 83 15.42 a1 141
;24 1411 381 1538 .13 142
225 14.12 383 15 38 L ELY 137
Ay 3 1411 3.82 1544 LA 140

FOINAKG B AL RLVMDMNG 2 L5 GAY

EMISSION TEST RESULT

S

(WrBalnk Fhobianghiou )

Emdronmontel Fiatd Boiontal (4]

218 asrory Goun

Rn i 3
Cliont Gui Téd Ca, Lt Lemartion e HRIG #11
Ot 18 Say 3 Tax Oparinr Sl P,
Enari Tims 1247 Firish Thrm
80y Nym!  biel TELEDYNE AP| 100EH Soriad Mo
HOL0, Analyzsr odal TELEDYNE AP| 200EH o No
SO, Analyznr Modsl TELEDYHE AP H0EM Sortal Ho,
Tiena (min) 0 (%) ©0, (%) HEX {pom) 30, (ppr) GO {pprn) Ramark

12:47 1418 388 14 24 aud 17

1748 1211 B8 1503 008 e

12.49 411 3es 1512 a4a7 t 15

12:50 12 385 1518 a7 117

1251 3 1d Bd 1533 Q10 1312

12452 443 B4 1543 a3 116

1253 54.12 B4 15.58 LRE) 2

1254 1412 &5 18 45 az 120

1055 1412 3E5 1563 015 122

1256 41 183 1522 a2 119

1257 14.12 384 1518 027 173

1258 T4t iee 15239 02 114

1259 41 3B 1551 a2 120

13:00 .1 385 1581 91 110

13401 34 4 385 15 83 Q.50 120

130 14 g4 1545 AL 17

134 415 JES 1533 LRI 114

13:04 1413 385 1530 017 113

130 14.13 BS hl 147

1308 RH BS 1 105

1307 14 §3 BI-S 1 |?2

Aversge, 1412 B E 1 1.1

FOMA e FOBCE! REMBONAG 7 IZAVT DASE 5055

G b

( Wr5aiet Phalanphisut }

Emdrenmeasma! Fladd Bolsntizl (5)

AT Lndmraory o

EMISSION TEST RESULT
Run 2
Ciony Guif TE4 Cow, Lt Locaton N4 HABG 911
[N 16 Wy Ted Opavminr Gasall P.
St Time 1230 Finish Tima 1148
60y Ansymst  Modsl TELEDWHE AP1 1B9EH Bl Mo, 417
HOJOy My Wodsl TELEDVHE AP 260EH Gt His, T4
CORCD, Anadyzer kool TELEDYHE AP{ 300EM Berial ta 41
Tona {mio) 0y (%) C0; (¥} HO {ppn) B8O, feprr} SO (ppm) Remark
FF] 47 E 4
E¥id 47 2 13
738 N 1 T
Fit) 4 ¥
73, 3
123t 4.
173 1411
1731 11
123 1y
3235 141
3238 121 b
3T 121 Bt
1228 117 B
a1z 1414 LH
1243 1411 83
1za) TSN 35
1242 RERA aan
124 1214 38
1204 1z 38
124 1408 aas
1746 1416 3865 .
Aysrugn 1441 3 045 129
e
(M fukell Fhaaspbla )
Emtmnmantal Flakd Soentat (4)
FOIND KU ALVSORAD 2 B BaTE My
A Lmnaratocy G
Lot Ka, 23458511
AHALYZER CALIBRATION DATA
Chierd, T Gul {84 Ca. Urd. Lozaton 1
Durla t 18 My Teat Oporetsr  ;
Oy AHALYZER
Modsi :__ TELEOYNE APl Z00EH Bars! Ha, H 58
Bpan (%) H
Cpfincda: Valun Inkita] Anakyzer Final Analyzss Cifernnce
[43] Calforion ChREbTrion (Pateend of Bpan)
Rasponss (%) Reagcnea (X}
Zerc Gas .00 CXS) 0.12 04
LoveLevel Gas TES 788 (1] a48
Span Gag 16.04 16.60 558 EL)
HOy AHALYTER.
Hhosdda! ¢ _TELEDYHE APl 200EH Barial Mo, B T35
Bpan (ppm) i 1o
Cyfindos Yalttm Intial Annlyzers Final Analyzsms. Diffarpnoa
[0 Calibewtlon CaBbmlian (Percan of Sipan)
Reapenas (ppm) Reapchea (ppm}
FeroGas 0.00 (X5 a0t a6
Lew-Lavel Gas S4.64 kil S5B8 an
Span Gas To42 £33 20 00 FEE]
BOZ AMALYTER
kedad ¢ TELEDYHE APi {008H Bartal Ha, : 410
Bpant (ppm) 1w
Cylindsr Velug Inhlat Analyren Flral Aralyrem Diffsroncs
pem) (=] Catibriion (Paicenz of Gpan)
Reapenas {pom) Reaponss (ppm)
Zers Gas 600 837 a1 008
Low-Level Gas S 4534 EEA1 .77
Span Gag 2022 &0 .4l £3.00 )
CO ANALYZER
Bl + __ TELEDYHE AP} 300EM Earil Ha. H 425
Bpan (ppm) ]
Cylinder Valu s Anakyzars Final Analyears Dffernnsa
(epm) Cafibratinn Calbration (Peroant of Span)
Ponperring {peam) Reapohss {pm)
Zers Sas o 0a [E¥] [RH] oot
Low-Level Gas LYY 5433 5376 Q57
Span Gas 3016 (¥ 7506 o57
Calbratad by
froal I
( MrAnned Moungnal)
Envionmental Flald Belentsl (2}

FOTMND £ 09062 AFVIEIONNO 3 18505 DATE ¥t
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LatNo. Z]5651-1

SYSTEM CALIBRATION BIAS AND DRIFT DATA.

EMISSION TEST RESULT

Cllan, H Gl TBA Co L, Lozxtian H Udat HRAG12 ny 1
B TeelOparmior Airent M.
Det LLLEL o L] Cho Out B4 Co ik oot it RSO
Oy ANALYZER Dea 18 Moy 23 Toet Oparstor Mnaal .
Cyfindar Cone {%) 1 fHOd Bpan (%} 1 18 B Tine 10:40 Finish Time 1499
SOy Antiyze  Wadel TELEDTHE APl 16085 Baria o, 410
Oy Anatyzoe Inkdal Vahica Fioal Yakas OOy Araiyear Modal TELEOVHE AR 20051 Borlar Ho. a8
Cailbrxtion Byvtem ‘Syatam Syslam Syviam Brm
Rasporas | Calibratisa Cal Blas Cafbrnion Cal Bias 1% cf Epan) COTO Awbyw Mol TELADTHEAMIGRM Lkl i
Pt ponas (% of Bgmn) Rasponsa (% of Bpan)
oro Qax .11 0.08 032 S [T 032
lipssals Gaz 16.00 1577 252 1800 CE] [FF] e () o Torh oy pryp— Py vy
10 S81 o T76 148
Oz ARALYZER 10 345 0 FiT3 150
Ciinder Canc. (pem) cieA2 Spantpam) ;00 000000 [T : 292 154 arr 551
: . I arr 3
ROy Anafyzed nitfid Valuws Floal Ve 43 1 5
Caftbradion Systam Bystam fyrism Gywism D i 1134 ]
Raapores Calbraion Cal Blas Casbration Cal Blaa % of Span) L 1129 il
Resporss % of Sipan) Raspons (% of Spand : 139 1128
Zara Gas, 909 (R [X7] [ ) (T} : :: ""‘3;
Upscale Gas 8033 8055 (] 30,00 0.33 055 5 o o
X 53 &
80, AHALYZER : 20 st T
Cylinder Cona, (ppm) % Span fppm) @ 100 1217 [T
1416 [
B0y Anetyrs Iniial Valuas Finad Vishiak 1.1 92 X .
Callbestion Gywtsm Byrism Giratsm Bystam D 1.3 85 CET] A
Rasponss Calbralion Cal Blas Callration Cal Blas (% of Span) :: : ::! :: [E) :
M) (‘ dE lﬂ:E! 1 ‘93 51
zer0 Gas FELd 0.10 [ 0.1t 0.05 [13) = T i i
Upscale Oas F044 8044 000 3033 0.1 XK - vty T ] o
GO ANALYZER
Cylinder Gonc, (ppm} + 8040 Span (ppm) ; 100
O Analyzar Tl Vakons Finel Vaves AW‘ i M
Ealforation B e Fyviam Syetam orn i
Rasponas Catbration Cal Dlsa Cafbrelion Cal Blas % of Bpan} u
Rasponsa (% of Span) Fasporas (% of Span) (i
Tota Gat [XE] [XE (1) (KR A B0z
Uptrale Gay 3022 B000 032 7948 5T .56 Emdromentsl Flkd Sclecsiel (2)

Calbrwiad by

Pl 1

(WrAnuwst Moungealr)

Envirnmantal Fiad iciantir ()
FORMNO: FLL062 REVIEONEG: I 1SSUE DATE 20618

ALS Labereny B

FOuubD FoA0n) REVOMNG 2 IULDATE 30Uty

LT Ladoratary Group
EMISSION TEST RESULT
EMISSION TEST RESULT Runk L
Cls Guit TBA Ca Lk, Location, Uies HABO12
Fone o . Caie 18 May 33 Tow Oporstor Al W
et _ oATEGedw Looeton Jiay HRS012 Siart Thre 1tz Firlsh Tema [
D R ... . S— Tasl Oparatze Arurenl U, S0y Anayzer  bodel TELEGYHE AP 100EH BaralHa, 410
B privy o N0y e TELEIE 5 St T
—_— " Whocel TELEDYME APl 30088 Berad Ho. 425
FO/C Arabyae ot TELEGYHE AP 0B Bertal Ho. COR0n hrafyear
GO0, Anadyzed Wodel TEEDYHE AF) 300EM Bartal Mo, 428
Tume (i) 04 (%) C0, %) Hax (i) BO; (ppm) £C (pom} Ramark
e ¥ ) i a7 Ir)
%i¥) G0 (8 e tpo) B0: [porm) 56 (pemy Remark I e 763 T % E
A 35 o7 [T L) [FLy 14,2 363 1] [T 5
35 ] 28 14 .25 142 362 1 50 1
32 23 2 L5 1126 Iy 383 T 7 va
28 L 2 : TigF X 362 (XE) 7 50
:; 2 - 1128 EX] 0 107 .7 149
2 1 = Yiza Ta1a m (K] i 47
¥ 1oEz g S 530 5 11 78 35
o 1 i - Tiat (] ) IE: ¥ 5
o fi5h iz 0 & X X ¥
o o5 ) ] 53 KO 81 va
= . 5 i 518 52 ] 7 a7
B FEY ¥ I 3% 3T o5 ) [ 147
535 181 Y 5 3 ¥ 0 7 [ 150
430 349 E 52 37 TE CE] Fii 088 15
FEr EYT) T 5 38 iE 18 r3 £ a4 14
271 EXT] a3 A 34 13.22 93 ELE:] 084 14
; ik 39 ; 4 [ IEd 22 5] 11
Y] 5 390 ; 5 [EET] ZED) 5 ! i3 Vi
1120 14, 3 § 1142 1320 3] 34 a5 149
HET] ) EX] : S “Avacsor 120 I3 2 2 T8
Avarags X 3% 1501 00z L

At 11 Aral 71

§ Mrvvsl blourgpalr)

Eretronmamal Fukd Boart (2] Eminmental Fiskd Bolsatin 3)

PO NG b phond WLy o, BATL 301
T Mlysdned 3t * FOAUND £00.081 REVISOMNO. 2 ISZut alt 29510
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- alrgat Specialry Gozes
Ajrga U84, LLE
A 6141 Easttrs Rowd
w1 A it tompan Bz

IMutmeteadville, PA 18349
=

hirgaso
Grade of Product: EPA Protocol
Pait Number E0shi90E 1540440 Refetonce Numbar 150401‘377167.1
Cylinder Numbar EBOT40237 Cylinder Valume
Laboratory 124 - Plumstaedyille - P4 Cylinder Prescure. 2015 PS G
PGVP Number A12020 Valbve Qutist: 50
Gas Code CO,NO HOX, 502 BALN Cenificalies Data Dec 23, 2020
EX|
Genfeaizn EF) 120 B350k (May 2332T dovumand £PA
FERZAT g ve ety promodyes iod ity Tris eylede: haz B el pranytical
urataink 0% 4% Thazy o = na
eisinola Batik Lrent atheraiaa noted.
Doligt Use Tha Oyindes boow 150 mris 10 07 mepzmuraia
ANALYTICAL RESULTS
Companent Requestod Attual Proloce!  Tolal Relalive Assay
Canuentrailon Concenlration Mathod Lngartalary Datap
HOX 20,00 FFH 9,42 PPM &1 - 4 1% HIST Tracaasiy 124320, $272372023
CARBON MONOXDE  20.00 PF4 .16 PPM G1 5% HIST Trazeanls 12347070
HITRIG GXIDE S0U0 PPR 941 PRI 61 11% HIST Trazeanie 12142029, 1202372028
BULFUR DISKIDE 009 PR BO.22FPM 61 -1 1% RIGT Traceable 1243030 1 22002028
HITROGER Galance
CALIBRATION STANDARDS
Type LoliD Cyllnder No Concentration Uncertainty Explrailon Date
HTRR 11010133 KALRGAS3E 07 31 PPM CARRON BONOXIDERITACGEN o DA% Ouda 1672
it 12385 DEREDZS 991 PRIE ATUNITROGER: BIOXIDE 0% Fey 202020
HTRMA 17060228 £BGD?IN0G 1003 FPH RITRIC OXIBERITROGEN 108 14237023
[ 124208089 CeInIGY 4 (20 PPH KITROGEN DIDXIDEMITROGEN 1% g 15 2071
HTRM 16074203 KALDEIORY  OY.69 PP SULFUR DIOXIDEMNTROGEN +0.8% E 25 2021
Tha SN ERM o1 AGM fstedt abevs in only i o #ha CMGS e in e w1rmy N N1 OMLO 1R araiyks
ANAEYTICAL EQUIPM
Instrument/MakelMade! Analylical Principla Lact Multipeint Calibration
i
Kizolet 1553 F1IR AUFZDTEI45 CO FTiR Dirg 10, 2020
Kizolel 1550 FIR AUPZ316245 MO FTIR es 16. 2028
Hizolke! iS50 FTH AUPRDAC245 HOZ TR Deo oz, 2020
Higtto 1850 FTIR AUF2010245 502 TR flec 07 21D

Trlad Data Avillable Upun Reguust
HOTEE:

Gress Vaeight 27 B ¥g

HetWeight 47 Kg

/) L

Approved for Releaso

Page 1 o7 $60-401877157.9

= Alrgas Specially Cases
Adrgas USA, LLD
. G Eaeton Resst
# A L sy Wit b

CERTIFICATE OF ANALYSIS
Grade of Produet: EPA Protocol

Pat Humber EQ4NID9E 15A 0604 Referenca Number  160-401907846-1

Cylinder Number: EBD138200 Cylindar Volume 144.4 CF

Laboratery: 324 « Plumsleadvitie - PA Cylinder Pressure: 2016 PSIG

PGVP Murber A12020 Valve Cutlet 650

Gas Code: COMNOMOX 502 BALN Cortification Date:  Ocl 06, 2020
Explration Date:  Qet 46, 2028

Coeiaton peiomes o eErordance wih T Ahmmm Fratazai e AasEy " Caiteatios flantards {Nay 24357
ing

¥ proceines L1ng T

tor > wetal eratpicnl
Bz wiz F&’\ Tram e mg eftot B e ©f B e
PR cle Eeid uian SEoraisa noied
Dot Uad Sha Doboces oo 190 it 1o B F evvariiices
ANALYTICAL RESULTS

Compensnt Requesled Actual Protocel To1a) Relative Assay

Gontentration Concenlration Helhod Uncertalaty Dates
HOX 55,00 PFIE 4 FPIR [ o1 3% RIST Tepteqbla GHISR0L0, 100612020
GARBON MOHOWIDE 6600 PRk SLAT PPIE &1 1 D.0% NIST Traceasls ORIHEI
HITRIC QNIE £5.00 PRRE 54 5 BRI e 41 1.3% NIST Traceahle CEREL0H. 13001
SULFUR DIOXIDE 35,00 PRI 54 8 PFIE al i- 1.0% NIST Traceabls COR02020 100612023
KITASGEN Ratange

et
CALIBRATION STANDARDS
Type Lot I Cylinder No Concentration Uncertalnty Expiration Date
WTR BCIETE) KALO4EIS P31 PPY CARBGN MONOXIDEATROGEN Py Ocl 04, 2327
RIS 12358 DEBSOZS ©.01 Pt ARHUITROGEN BIGKIDE 20% Feb 20 2082
HTRA 1t0et226 £ROOTSIC 120 3 £F4) NITAIC OXDENITROGEN 100 23,2023
GuI3 120305280 COIAer £.075 PP KITROGEM DIQNIDEMITROGEN 21% B3 15 2621
KRt DIH1E KALOOAEER  £9.6 PRIA SULFUR DIOXICEMITROGEN YT S5, 2023
KTRM 1DCI0 WALROIOET  BT.EDPPM SULFUR DIOXIDEMITROGEN 8% Drcad a2t
The SRS, FITtd oo 51 Gl AcTed azo<e 18 aedy 1 wiertch bz T GMID vead i se5ay ane nat parL ol tha aexl
ANALYTICAL EQUIPMENT
InslrumentiMzkpiModel Anatytical Principle Last Bultipaint
Rigatel 1550 FITT AUP2O10245 €O FTIR Sep 1. 2020
Hicatot 1550 FTIR AUPZIICHS NO: ETIR Sep T 202
Hiselet 550 FTIR ALP201045 HD2 [l Sep 22 2620
Hicciet 520 FTIR AUF 2010245 502 FTIR Seu 36,2820
ey

‘Tried Data Avellable Upon Request
NOYES:Grass Wasght 27 8 Ko, Mel Woight 48 Ky,

/—]/I'/‘L/’mf!/[»{ }’M (LT

Approvad for Release

Fago 1 ol 160401 F0T345-1

Advgas Spoclally Unves.
P
&0 Usioa Landteg Rowd

Airgas.

an o i oy Sneamlemn, ) cEarrosoe
CERTIFICATE OP ANALYSIS
Grade of Product: EPA Protocol
Parl Hurmbar: EDARIZEETHASRY Referenos umber: 524011210581
Gyfnder Numbaz  ND3OOA Cylnder Voluma: 2472 CF
v Lobaretory, 124~ Rivarten {BAP - N Cilindst Pressurs; 2215 PEIG
PGV Number ga2018 Vafes Quliat! 830
Gax Codar CONQ KON 802, BALN Celention Date:  Fab 25, 2019
Bx husﬂ D; 8
VERATIR i o et isoeth B o 1 S roamn i
Fo b
“aherafchunns ket misat ahirdus prad.
CAELALE s ek KL S e
ARALYTICAL RESULTS
Companent Ragueated Actuz! Preoecd  Tolal fldathve Anrky
Censentmiizn Coneentatien Fiethod Uﬂuﬂ.ﬂnm Hataa
O BOEA PPN AT FFU al +F 1% HIGT Tracest wn T, Ge0s
CARBON BOARHDE B PP B PPH o1 RO HAT Trasastl gangadin
HATRIC CYDE EXGOPEM EDIT PR a 5 105 ST trecastiy GI118/7201, 02202016
BULAUR Blosane B30 PRU RO PP o kA 25 HIAT Tracostie it el ozl
HTROGEN Belana
S v
CALIRRATEON STANDARDS
Lyindartia Lencsntalion LUrigartslnty Lxptration D4ty
CCANMMHY 4325 FRU CANBON MOLSIEOEHTAGGEN DA% Feb 12,1020
8 2% Pt
CTAETEN HALPPRHITRIC S)OEMTHGUEN +-04% il gE2g
coanzas AN PPLNTROGEN COGDOATINOGEN oM LAY Har 18,3018
caTng 4344 PP SULFUN BIORDENTRZEN Jon T, 2022
cvtzncios 1 s CLH uesd xd raey e vl pur ok
AHALYTICAL EQUEPMENT
i Luirintita bed ot el Anubytical Principle LII'MK(&EER' CalThraghsn
HEENSI0I AP WIT00IT £ [ T il 3010
Hoalel 705 AP 10630) 11 FIR #ep A1, 3018
il S AP0 o2 Fna Faw 1,210
Fagd TGS RPN 00T 308 i Fab 02,3318
Trisd Dzta Avaliskh Ugan Requeat
HOTES:
Thls cxlorglon sid, has teea cotlied n wiih tha Mey 2012 EPA

Bogunant EPAGDEHMZ531, A lating procavsss snd mesmremaia sanlom o B ogshements o

1BRAES 17025 e to lrgas 150 $001:7250 end relala aey ta hema idantfied en tis carlfostp -
9 cortiied ka ba KIST Tracasols whh folat uncariclnty as dolafied under AnelySez] Untarjs)
daumant thell ned be repredacad In fll witnail wiltis appses] f P s,

TESTING CERT Na, 108205

4 ol B3AN11291E5

Alrgas Speciatty Gxes
E’gﬁ% ey USALLE

n A Ligudea camoany

e.tu Fasten Rimd
Fisnstend i, #4 18920
poerupony

CERTIFICATE OF ANALYSIS
Grade of Product; EPA Protocol

Part Number EQ4NIBEE15A0440 Flefwenc! Humbar: 1604019076471
Cylinder Number. EBMITITT7 der Volume: 1444 Cubre Fest
Laboratory 124 - Plumsteadville - PA Cy inder Pressura 2045 PSIG
PGVP Number. A1Z020 Vnlve Outiel: EED

Gas Code' CO.HDHOX 502 BALN Cenrtification Dato. Oct 08. 2020

Explration Dat

Ctr‘rn::npcrr:’m\d @ Rtcordance wies
EORUR 1233 srvrdt
ity An bisid Sxiom w8 sereeien oot 0 F0 TM'\: are uam:nmm

o Gavmrup 120020 Siandends [Kay 201

anzurnms1 EPA
requTe cestutson b ana'y Caf ftaeracite. Thiacytedos has m il he ol
i #0230 L1 O et eabsten michun A% exscentmiont BTE €8

et Batis anlead Giherwisa e
nuNal\un1Cﬂ‘\4lfboa~ Wewa 14 07 megopuican
ANALYTICAL RESULTS
Component Requesied Atlual Protocot Total Relative Asnzy
Corcenlratian Cancantrallon Method Uncortainty Datan
HOX 8000 FEHE 2027 PRI 61 1 1.4% NIST Tracaatle GWIRI0IC 1062020
CAARONMONCKIDE 8200 PPM a5 PPR &1 411.6% RIST Traceatle 0802020
KITRIC GaDE BO.00 PRt B0.27 BN a1 1 14% NEST Traceatie DAZDIOZG ABOR20I0
SULFUR DiCnatit 5000 PR 7904 FEM 41 +1-1 6% HIST Tracense CIZORC2E. ACOL020
HITROGEN Balsnze
Sy
CALIBRATION STANDARDS
Tyne Lotit Cylinder No Cancentration Unicartalnty Expiration Dals
NTSIA ety KALOCA5IE 57.2% PPM CARBON MONCXIDENITRGGEN A5 GAT Qs B4, 3022
PRM 12356 CEe025 9 91 PPM ARHITAGGEN DICHIDE 29% Feb 10, 2020
HTRK W06 EBCATIICH 100.3 PRI NITRIC ONIDESITRGGER " LD% 2823, 302
Gun 124308885 CC2IOT 4023 FPM RITRGGEN DIOXIDEMTROGER 1% Aug 15 2011
[t aiitrg EECOTD416 100 8 PRI HOGNITROGEN Ao 32, %023
NTRM seiezay KALDG4414 5768 FPI SULFUR DIGRIDEATROSEN <k 0B% Dee 22, 2021
Kt 101G KALOCAECE £36 PP SULFUR DIOXDEMITROGEN 4 08% 228, 2028
Tne 510, FAM or ROM noted sbave 5 0¥y 5 RIEACE T e SIS cied xd st st a0 anclyn y
ANALYTICAL EQRUIFMENT
Instrumant/iakeiidadel Analytical Principls 100t Multipsint Gallbratlan
Rieelat 1G53 FTIR AUPIOHO24E £Q FTHR Bep 2t iliG
Mecolet 135D FTIR AUPEIOT4S O FTIR Sap 14 2220
Kicolet 1963 FTIR AUPE 10245 RUGZ R Gen 23,2020
Nacsiet 320 F1IR MUP2010245 £02 £TIR Sep 16 2020

Trad D2l Avallable Upon Request

HOTES:Gross Waight 27 & K. Hat Weight 45 1y

pproved for Release

Pags 4 of 1634019076471
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- Argas Speclalty Gases Alrgas Bpuelaley Guses
as rgas UBALLC AI as Mrgas USALLE
3 6141 Eaalon Rnad ), :m E-ul:nml.‘hn;lA -
conpay FPluensteadvills, PA 18950 MrLiqrde compeny loruneadville, PA 18848
st ren - Arg rr
CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD Grade of Product: EPA PROTOCOL STANDARD
Custamer: AR LIQUIDE Cuslomen AR LIQUIDE
{THAILANGY LTD (THAILAND] LTD
Parl Numbar: ED2NiGZEZHAQD00 Referenco Number:  160-402340008-1 Part Number: EN2NIBAE3IHADO Referance Mumber;  180-402342010.1
Cylinder Humber: GNDO2TG33 Cylindur Volume,  243.4 CF Cylinder Mumber:  GNOO2720% Cylinder Volume: Z49.8 CF
Labomtory; 424 « Plumsleagvilia « PA Cylinder Pressure. 2214 PSIG Labaratory: 124 - Plumalendville - PA Cylinder Prossure; 2214 PSIG
PGVP Humber. AlZ022 Vaolvg Quliet: 530 PGP Numtor: Af2022 Velve Outlot: 580
Gas Code: 02 BALH Cedification Date:  Feb 10, 2022 Gos Codo: 02,BALN Carlificalion Dale:  Feb 02, 2022
Explrotion Dale:  Fob 10, 2030
) Ay TOET docuraniEPA
Wat;k;:n“g;:::ﬂhn?fun vt 'Irlnntwl’nuuut!ouuwnd Cartscaton o Gawcea Cesbraon Saadara ey 127 mn;::*;; e e i 2 s dcane - S mw" ey
wcaruindy nt siated b wih EBEX, 2L whith ol 93 catiraton mixtire, Al 2ontamions soon s staled balowwl ohaE%. Tae are mugmumwﬁn whih sfiact the ana
mimale beal yirdtsd Othéiwlds RORL N roiefmois barks Lrinss oS LoWD,
02 liel Use Ths. idid Beire 100 0312, i, 0.7 202 %), DoNolL‘Il“uwhlbn 184 pre. ke, D?miamwﬂs
ANALYTICAL RESULTS ANALYTICAL RESULTS
Component Requasled Actusl Protocel Tota! Ralative Aszay Compenent Requasted Astual Pretece! Total Relativo Ansay
Concentration Concenlration athod Uncestalnty Pates Concentratlon Concentration Mathod Ungartainty Dates
OXYGEN BQO0 % THIEN G + 4 AN RIST Traceabls oIz OXYGER 1660 % 16.04 % ot +f- D% HIST Treceatla 02022022
HITROGEN Balanca HITROGEN Balance
e —— T O——
CALIBRATION STANDARDS CALIBRATION STANDARDS
Type Lot ID Cylnger Ho [ Uncartalnty Explralion Data Typa Lot il Cylinder Ho Uncedainty Expiralien Data
E -D.3% 23.20 % QXYGEWHKITROGEN +. 0.4% Jun Q1. 2022
NI EXIIE KOZ2176 5,567 % OXYGENMNITROGEN oD% O NTRM, 0E010220 Kocs228 3.20 %
ANALYTICAL EQUIFPMENT ANALYTICAL EQUIFMENT
InstrumeniMakelMedsl Analyllcal Princlnte Lasi Multlpoint Callbrallan del Analytical #rinciple Last Kultipelnl Callbrallen
SIEMENS GXYMAT B~ N1-W5-551 - 02 PARAIAGHETIC Jian 27, 2022 SIEINENS OXYLIAT G - H145-651 - 02 PARAMAGHETIC Jan 27, 2022
Triad Dats Available Upon Requast Triad Drata Available Upon Reguetl
HOTES:Gross Weighl 48,3 Ky HNOTES:Grots Walght: 48,8 Kg
Mot Weight: 3.1 Kg Kot ¥eighl: 8.2 g
3
Approved for Release Page 1 of 1504023440091 Approved for Rolaase Pago € of 1604023400101

Custumer Detaily
ALS Laboratery Growp [Thnlllm!)

Cylinter Description:

Venduetian Order Number) 65132828
“atérial Number: 478160044
Cerlifieation Dats:10-Jan016
#apiry Date: 20-Jan-200

speritied (e vep

St 47 L,
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Certificate dumb

46T6ILS

T
T BRI 1 Analpas:
) |

550734

Calinder Sumber, M

THENRAYT LOYBAT

£5210M°

Nominal Cylinger Conteal;

Agprove:

Numlnul Pressure;

245.0 Bar T Y A AN Tltad
Vulve Quiter: To Re-{rradie Please Quoles

CGA 530 DRASS 473190444

Commeatt & 1 is tevomimrendad that sht produst be net ured belos 3%% of gotur] coments or shuuld nat be sed whea s ear

Fronstae 1 b haw )40
® Diher wnjruritics thas detez by snatytseat conditnn of this mivieee shadl be teput i i leanre thas 145, af
MmNt minor grmpanen
& Keepand use i wetlig

Iated dod svvuee aren

tage 1ot

CERTIFICATY, {1’ ANALYSIS

Asnaly<i-al Result

Comnonen) Rl Certified Comit Methest

Angr Dag
Congeriralion  Cepseatrallen  Unpertalney
Oxygea 8,00 % T8 Fo 1% 3¢lative {23 1-PB-384 10-Fan-3013
In Mitrogen
Reference Standard nsed it Assay

Releenes 7 Cybider Ko, T Cwemiyatlne . Esnbsd Da ]
S1andard

Oxygen 2436255G 2508 £ D.E3 % 19-Aug 3017

In Ritragen

Analytical tnstraments used irdssey
Make:binde] azligieal frincipls " Lok Myl €aifynic
Servogen 4300 02 Analyrer Paramsgneite 23-Dec-2015

Method of Arakan

I Cian Claveaigrach

3 Paramaanons hgen Astlys
) Flecumhemes! Qyger Ao

€ dranllipiesatan Assler
& Ciher spenfied

Crlindder Mumber 553730
Productivn Order Numbei§01329348

Cerdfeatinn Delet 30-Jan- 1016
Expiraifon Date:20-Jan: 2024

fape 2002

uKn R (Ussinvdnoy duia fuden}
Areit it s
A1 45 RUrTOS 8 170 W] 18 AR A 3 AEEt
a3 armans 1050 beAd )l R asbinesn
Lrowmalmd 103 g 4 ks oumalfe 3mem) 1613
e/ (ee} 16 37061901 Feaw tsstansroan

linde (Thailand) Public Company Limited

(PRS-
15" Hlw, e Teaer A, 370 35 14, Bt Tisd £ & S Eued eoghern
Bingrize, Sy ipakpn sS, TH IINESIGE P @RRIIN GDY
retquem Fnd 103 Lou 5, BRI, A Rbigend o Charhiornzum 14343

Thetind, Tef (363 J.3A0ATITL Fageninsnean
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lierunain: 183 ] © AuRer Gundi SRS TS0
Ve (42) 1B 100280 b (o8} 30130233

Linde {Ihalland) Publit company Limited

[ ——
15" Hozr, Bargra Towet &, 3,70 Mot 14, firrad Mad ol 6.5 2eet, Rawgiare
Rargden, AR 10340, Te (R4 2000 6H8  Taz (154210430
Ervbpem Plard 163 Mea 3, L0angaared, A Reagasban, Chachommgnas J0HI

Thalard, Telfs4] 15329 473 V1 Qs In



Custamer Drteil:
ALS Lshoratory Group (ThsBand}

Cylinder Deterption:
F§. 47 L

Hreduction Order Nember: ggy 31385
Material Number: $57200-1-44
Centification Dare: 14-5ep-2016
Expiry Dates 24-Sep-2024

bmn ;a';r-m.{ uu.w €
Jms' kb

285416

Certifleats Mgl

bers Anelysic

263075

Crlmder Numbar

Thet

FEEEAT LAyPal

6.550 M)

Homiznal Cylindee Content:

Approne:

1450 thar

Hemiuat Pressuere: “

1

A L AU THANAT

Falve Outle:
CGA 550 BHASS

To Re-Order Pltese Quesr:
557200-2-44

Camment:

o 1t i secommended that th
pressure iy beluw Flpug,
© Ouher imputlises st delect by analitical conditian of
AT PR Component

& Keep and use i welbvenriteted and secure 2-ca

s pretact be not used belon 3% ef ectant comens or sheuld not be sed ohen 1o pas

this mastare B2l be repit 1f i B mere thos 10°e of

Uidn Bud Uanaliv) G (e

[N R prp—_,

£ 15 VTR £ 1/3 R 14 St e L 6.3 Riatls
FuruSonmhan 10540 Fodut €1 2300 008 Y (e 18Ty
fiwonaoalrad 105 1y § Aucats cusatey ginre I3

Pt 126 34736709y

451~ i
Tel0-2355-0800 Fax0-2433-1678 e-mallcal-center@sithiphom.com hupJiwwisithiphorn.com

]

Pagtief2

Linde (Thailand} #ublic Company limited
[ETA————

87 lce, R bower & 28 Koo 3. S Tred L 6 3 Rexd, bisghyry
Kgpes, Samatpraaen (6500, Il BAIZVA100 L (012061
st Flan 109 Rea 4, Thangungh, & Bsaielong Chavharngiso MK
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451/1 Sitinthermn Re,Bangbumruy, Bangpiud Bangkek 10700 THAEAND

HSLTIS-TU 19025
CALUBRATION Q183

Cert. No, ; ACCI3005
Pages ¢ 1ofd

Calibration Certificate

Equipment : SOLND CALIDRATOR
Manufucturer: RION

Modet & NC-75

Serial No.: 35002736

D Noa: RYG ¥50494
Condltlon As Fourd 3 GO

Customer ;

Laeation :

Ambie¢nt Temperature :
Pressure: L1033 kPa
Relative Hamidity : {500 220) "

Reecetved Date
Calibration Date ;
Dute of Issoe @

ALS LARDRATORY GROUP {THIAILANDY CO, LTI,
104 PRATTHANAKAN 40, PHATTIZANAKAN ROAD,

KHWAENG PHATTHARAKAN, KHET SUAN LUANG, |
BANGROK, 10250 THAILAND.

(230 +3) -

f5 JANUARY 2023
17 JANUARY 2023
19 JANUARY 2623

Nathakorn Pisutpaisan

T Ak

{ Thanakul Petchumi )

Cafibrated by :

Approved by @

This certificate is wsusd b accordance with the requirernents of ISOEC 17025 standard, may nol be reproduced

orhior than in Foll, sxeept with the prier wistton approval of the herd of Calitsation T ohomtory

QE- 18124020060

'CERTIFICATE DF ANALYSIS -

in Nlirogen

Acterytival Result
Compongat lm.ml Crrljfrd fanifed Mejhod Assay Date
Cepcratrstion Concriralion Lneerininty
Quygen 16.8% 168%  +-1% relative (2) &-PB-224 2452016
in Mirregen
Reference Standard used by Assay

Beferenre Cllnger Ko, e g T T
Srandara

Orypen 24352556 X B BRATY L9-Aup-2087

eal Iastrtancnts wsed in Assay

a ] I incinls Lst Mot D
Servomen 4100 02 Analyzer Paramagictic H-Sep-2016

Mz nf A
[N
3 Prrzttgan roa Angyer

¥ Chesuothustizad Om pon Aslybir
4 Bttt hutssd Mohiure Anafyerr
§ Fos hydresariom Aschyzer

& Chhey specified

CyHuder Humbee 363615

Cestifealion Date: 4-5ep-2015
Production Qrder Numbe 50537189

Fxplration Dare 24.Sep-2024

win Judl {Uanslrs) 9V fuel)

s

& 45 ST 0 170 R] A TATAD S 63 A

Bunoed 3 aps g 103 e0 et 28 2338 0168 o ) TV -613

tinde {Thailand} Public (ompany Lirited

o e g

Fate 2 of 2

15" Host tarna Feom & 37) s A4, Bangny 1134 €. 4 § Eenld Samyhrr

Bargplee, Somutoratya TS, T (bIIBNIEY  engzehTdien)
Tommoadnt 168 ] § %t it poaT FD Saltpera Flast 121 Mo 8, T3aruamsh, A Bangtkosy, Chackaenpran 24180
i (8} 31 378479 1) e (363 30 6021 Thaiind, et 440) 1520 aH L Bonfap] JE 4K A1)

SITHIPx)RN

SITHIPORN ASSOCIATES CO, LT
CALIBRATTON LABORATORY

Continoation of Calibration Certificaze

Cert. N
Job No.
I'apes : Zald

Cafihration Procedure @ CP-AC-03

Calihration Method 3 i
“This equipment was calibrated by based on lECv60942-2003 Stsndard.

 ACCIHDS
L VOG6AC024

Tha sound pressure feved, frequency and 1olal distertion of e sound :nhbraror wah mcasur:d mmg the reference

microphone.,

Condiilon of this result of ealilration :
1. Reference Standard Instruments ¢
Inatrameni Madel

Serlal Mo, Copp, 20, -7
Waveform Generator 33SIB MYS2302742 EF-0008-22
Digilal Mubdmeter 3MEIA MYS3220104  EEL.BP. 040265
Digitaf Multimater 3BEIA MYSI2R00%6  EEL.BI 030285
Digita! Multimeter X36LA MYE0024273  ELLBE, 050265 0
Progrummable Anenuater MAT-1070 62300114 EF-0009-22 7 G7-Febi23
Candenser Microphons 4180 2977900 AAID13-22 1 A Febe23
Measuring Aunplifier NA2KAI 34560495 AABDNS-22°0 0 QRiFE23
Audio Analyzer AVR-3360A  VRHRG06Y EF-00E0-22

2. This result of calibration was found aceurate as shown on date and phace of calibration for
3. This certificats is traceable 1o the intermationat system ol unit maintained at :

3.1 Naional Institute of Metrology { Thailand),
3.2 Thailand lastiute of Scientific and Technological Ress

oh (TISTR), [

QU TS 2otk LH 200

c'alil_:'m_lsti.iiem only.

7 AT




SIT(H! P:’J RN: SITHIPORN ASSQCIATES €O, LTD.
o CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl, Mo, : ACC23005
Jub Ra. : VCE6ACON24
Pages  : 3of2

Result of cakibration ;.

1. Sound pressure level

Specifizd sound Measured | Boviaied | [ . Tolerunce
pressure level value vahig .Unct.:rta.inty " dimit
@B ) @y S )
9 93,98 62 n.ig . 040
2, Frequency
Specified Measured Deviated Tui:mnc; |
Frequency vilue value Uneeruinty Ilrm% )
{1iz) (i) (%) (%) (%)
1006 100HLO 0.0 0. 1.0

3. Total distertion

beasured vatue (%) Uncertuinty (%)

‘Tolesance Aimi (%) ]
0.35 630

30 |

The reparted uncerininty is based on & standard vinceriginty multiplicd by covenipe factor £+ 2

o7 any value following calenlstion.providing a Javel of eanfid of upproximulely 95 %o

Ead of Calibration Certificzie

QFTSE M- 02000

ey

SITHIPORN, SITHIPORN ASSOCIATES CQ,LTD.
AL

puilates CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACLZ2194

JabNo. @ VCESACENS
Pages i 2078

Callhratdon Procednye s CP-AC-0)

Calibration Method :

This equipment was ¢alibraled by based oa IEC-61672-3 (2012) Siandard far sound level meter (SLM)
The SLA had tests to A ticel and Electrical signal (esis ul‘
Suzndard Insinuments,

For tests resultx of each items were made by observation of cach Instruments display nnd also with SLAf's isplay.

| ,'\'\'cighting\\'l;m Anechoic chamber ad Relesence

Cenditior: of {hls resatt of calibration :
%, Reference Standard Instruments ;

Instrument Model Seria) No. Cerl Np e Drate
Waveform Generater 33230A MYJED17076 1-:|=‘not'n_-2;'. 04-Feb-23
Wavelemm Generator 33511 MY'52302742 -0008-22 (1-Feb-23
Digital Multimeter 33614 MYSIR0IM BELDBP HA265  09:-Feh-23
Digital Multimeter 3361A MY53Z20076 EEL.DP, (¥0265  09-Feb-23
Digital Motiimeier 4614 MY60024273  EEL.DP, 030265  09-Feb-2
Programmable Altenuator MAT-1070 621003 14 16-0008-22 07-Feb-23
Condenser Microphone 4180 2977900 AAID13-22 24-Feb-23
Mensuring Amplifier NA-42KAI 34560495 AAJDDS22  22-Feb2d

2. This result of calibration was found recurate os shown ant date and place of calibration for this calibraled item only,
3, This ceniificate is traceable 1o the i jonal system of unit maintained a! ;

3,1 Natiopal Institute of Metrelogy {Thaitand).
3.2 Thailand Instiote of Scientific and Technological Research [TISTR).

QF-TE1ZAH D2

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45%451/1 Sidnthern Rd, Bangbumn, Bangplvd Bangkok 10700 THAILAKD
Tel0-24359800 Fax0-2433-1679 mailcabcenter@sithiphomcom hilpJh ithiphom.com

Cert. No. 1 ACL221%4
Pages 1 1of8

Calibration Certificate

Equlpmeny SOUKD LEVEL MﬁTER :

Manufacturer RION

Model : NL~Y Mccrophanc UC -52 iI’r:mphl'cer[-ld
Serial No.: GO597568/ 179117137524

1 No.: RYG_F50438

Conditton As Found : GooD

Customer @ ALS LABURATORY GROUP {THAILAND) ¢

14 PHATTHANAKAN 40, PHATTHANAKAN ROAD
KIWAENG PHATTHANAKAN, RHET SUAN LU-\T\G
DANGKOK, 10250 THAILAND,

Locadion ; -

o
Amblent Temperature : (2303 o g s
Pressure ! (1013 £3) kPa i
1telatlve Humidity : (500420} L i .
Recelved Date ¢ 06 SEPTEMBER 2022 g : 4
Calibration Date : 67-09 SEFTEMBER 2022 s e
Date of Issne 14 SEPTEMDER 2012
Callbrated by : Nethakeamn Pisuipaisan

Approved by ; / %

( Thanakul Pewhurai

This certificats is issued in accordance with the reguitements of ISOSEC 17025 standard, may not be reproduced
other than in M, except with the prior written approval of (he hesd of Calibration Laboratory.

QF-TS{ 204 -0206064

SITHIPQRN: SITHIPORN ASSQCIATES CO,LTD.
grrpfiatin CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22E%
Job No. : VC6SACO0BE
Pages 3 3of3

n -
. Uneertainly | Mazimum-permltied
Parameter Pass..|.. Falb. g ungertainty of
i measorement (D)
1. Absalute sensilivity v - 0.2 WA
2. Self-generaled nolse v - 0.2 . . NA
3. Acousticel signa! tests of frequency weightings '.
12511 v - 0.3 R
1000 Hz v - 0.3 Ll b6
00D $z v 0.3 R
4. Electrical signal tests of frequency weighti P )
For 10z to 4 kilz v . 03
For > 4 kHz Io 10 kHz. v 03
For> 10 kliz to 20 kHz -
5. Frequency and ime weightngs at 1 kliz v - 0.2
5. L.ong - term slability v 0.1
7. Level finearity on the reference level range v 0.2
8, Level finearity including the level sange control v - 0.2
9. Tone burst response v . 0.2 .
19 Peak C sound level v 02 0.35
11, Overload indication v . 92 0.28
E2. High level sibility G v - 0.1 0.3

7 AL

QFTS] 20402068

P A




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
serociates CALIBRATION LABORATORY

Continuvation ol Calibration Certificate

Cerl, No. 1 ACL22194
o No. @ VC650C008)
Pages  : 4of8

Result of calibeafion ;.

1. Abselute sensitivity

Reference Acceplance
Acoustic Signal . Linul
(dB) ]
93.9 (53.55)

2. Scif-generated noise
2,1 Normal tes)

Mensured Value
(dB)
i15.]

2.2 The microphone of the sound level meter was replaced by eleetrical signal ingsist devi

Frequenty Messored value
Weighting (dn
A+ weight 1hé
C - weight 8.1
Flat 238

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

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
resdLiales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Frequency Devistion from varfoss fredqueacy welghtiog respanse curve (¢B)
(Hz) Elat Coweight |+ Acieeight feccpiance
3 : Limits
125 0l .2 0.2 & 1.3
1000 0.0 0.0 0.8 % 1.0
5000 1.7 LB LR =50

QF-TH 244020664

SITHIFORN: SITHIPORN ASSOCIATES CO,LTD.
R CALIBRATION LABORATORY

Continuarion of Calibration Certificate

L.

4, Eleetrical sigral dosts of frequency weightings
Weighting network response wilh relative te 1 kliz,

Cert. No. : ACL22194
JobNe. @ YCE5AC0081
Pages  : SofB

Trequency Deviation from vacious frédiisniay weipitie:
(=) Flat C-weight
63 ¢4 0.0
125 0 0.1
250 4.0 0.0
500 0.0 0.1
1000 0.0 0.0
2000 0.0 ol
4000 o1 o1
£000 0.1 0.1

5. Frequeacy ahd tlme welghtings at 1 klke
5.1 Froquency welghtings a1 kilz

Measured Devigled Acvceplance
Frequency Valye Value Limits
Weighting (4B} (4B ) (4B}
A weight 94,0 G0 -
C - weight 230 0.0 202

Flat 94,0 04 0| 02

5.2 Time weighting at 1103z

| Acsaptance

Measured i
Frequency Valoe  Vades Limits
Weighting {di) (an) (a8
Fast 91.0 2.0 -
Slow 9.0 0.0 +0.1
Lzq 04.0 0.0 £0.1

6. Long - term stability

SLM Display | LM Display Ieviated Acceplance
Frequeney at initial at final Value Limits
Weighting (dny (dn) (dB) (dl )
A - weight 040 94.1 0 +0.3

QF TS 2004020604

SITHIPOQRN. SITHIPORN ASSOCIATES CO,LTD.
pErerlares CALIBRATION LABORATORY

Continuation o’ Calibration Certificate

7 RLL .

Cert. Ne. @ ACL22ES4
Job No,
Pages @ doaf§

7. Levet linearity on the reference level range

Anticipated | Measared Aczeplance
Value Value Limits
tdn {dB) (dB
137.0 137.0
136.0 1360
135.0 135.1
1340 1341
1330 133.0
1320 1320
13.e LD
129.0 129.0
124.03 124.0
100 191
1140 1.1
10940 109.0
14,6 1041
99.0) 94,1
94.0 9.0
B30 890
4.0 §4.0
720 790
740 7440
69.0 630
40 4.0
550 550
34.0 340
490 420
HO O 00 +1.1
3.0 390 0.0 =11
o 3.0 LRy 1.1
300 3D 0.0 41,1
25.0 2640 IRy 1,1
2840 2148 -0,1 + 1.3
210 288 0.1 311
26.0 259 .1 1 1.1
5.0 249 0.1 + 1.1

QF TS 2030001

7 VCSACOIBL

> -

&, Level lineartly including the Ievel range central

Cerl. No. @ ACL22394
Jeb No. @ VCBSACHDET
Puges 1 Tol?

Anticipated | Measured Deviated Acceptance
Hange Value value | n]
(dB) (dB)
Auto 54,0 94.8
9. Tene burst respense SRR .
Time Tone burst Antizipsted 3 Measured Devigted | ‘Acceptanee
duretion, Th Cycle Value Value Valie . Lzmn.a 3
Weighting | (1) (4) dn) (em) | (B
0.25 ! 168.0 e -0.1 155350
Fast 2 § 117.0 1163 -0 10523
200 500 1340 1340 40 1000
2 g 108.0 108.0 64 L5550
Slow
200 300 127.6 127.6 0
0.25 i 9.0 988 0.2
SEL 2 8 108.0 107.3 0.1
200 860 128.0 125.0 2.0
14, Peak C sound level
Number of syele Asticipated | Measwred | Devinted | Acceplance
in Value : Valii Limits
test signal (an) (dn)
Conlinpous 133.6 -
Ons 1364 3.4
Nutnber of eyele Anticipated Measured Deviated Acceplance
in Valug Value Valug L.inils
test signal CdB ) {dB} (dB) {4 )
Lontieln 133.0 133.8 2.0 -
Positive hall cvcle 1354 135.1 8.3 2.0
Negative halfeyele 1154 1351 .3 +2 .0

QF-TSI 2120604
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SITHI PD_ RN,; SITHIPORN ASSOQCIATES CO,LTD.
arsaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerd, No. ¢ ACL22194
lah Ne. @ VCE5ACODE1
Peges  : HofB

11. Overload indleation

Measured value (dB )
Pasitive Negative'

ore-hatfeyele § one-hall cyele
89.5 80.5

12, 1ligh Jevel stability

SLM Display | SLM Display Deviated Acceptane
Frequency at iniiut at final Vilue miis
Weighting {48 ) (dB ) (a8}
A~ weight 137.0 176 0.0

The reported uncertainty is based on a standard uncenainty muttiplicd by coversge fa.:}{_;r_i -2

or any velue following calculation,providing a lavel of destee of irmately 95 % 0

End of Calibratien Ceriificate rrem———

QF-T 1241132060
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTI.

e dater CALIBRATION LABORATORY
Continuation ol Calibration Certilicate
Cert. No, 1 ACLI2E27
Job No. @ VC65ACO086
Tapes i 2ol®
Calibration Procedure @ CP-AC-01

Callbration Method :

“This cquipment was calibrated by based en TEC-61672-3 (2013) Swndard for sound tevel meter (Si.M},

The SLA! had tests f0 Acoustical and Elecirical signal tests of Bequency welghting with Andthoic chamber and Reference
Swndard Instruments.

For 1ests results of each items wore made by obscrvation of cach Trstument display and glso with SLAs display.

Condition of this resukt of calibration ¢
1. Refercnee Standard Instruments :

lnatrumeni Model Verial Mo, Cert, Mg, Due Daig
Waveform Generator 33210 MY4501 7676 EF-0007-22 4-Febr23
Waveform Gemerator 335118 MY52302742 EF-J()08-22 04-Feb-23
Digite} Multimeler I361A MY53220104  EEL.BP.04/0265  09-Feb-23
Digitst Multimeler 3361 MY53220076  EEL.DIP, 030265 09-Feb23
Digilal Multimeter H61A MY 60024273 LEL.BP. Q540265  09-Feb-23
Programmable Attenuator MAT-1070 62400112 EF-0009-22  O7-Feb-23
Condenser Microphone 4LED 2977900 AA-01322 24:Fcb:23
Measuring Amplifier NA-S2KA] 34560495 AA-300522 22-Feb-23

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

3, This certificate js waceable Lo the i joned systein of unit maimained a1 :

3.} MNationel Institute of Metrology {Thailand),
3.2 Thailand Institute of Scientific and Technological Research (TISTRY.

QF-TSI12-H-14-0266-4

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY g /AN==

S
351-451/1 Sieinthom Rd, Bangbumny, Bangpiud Bangkek 10700 THAILAKD, ~THITIS 17025
Tel-2435-8800  Fax.0-2433-1679 e-malicalcenter@sithiphoricom hlip/fwwwsiihiphorncom  CAUBRATIOHEIN

Cert. No. : ACL22227
Pages @ 1lofB

Calibration Certificate

Equipment ; SOUND LEVELMETER .-

Manufacturer : RION R i .

Modd : NL-42A/ Microphone UC-53 / Preampliller NEI-24

Serinl No.; DOG2I3BE / 198635 / 26416, - :

1D No.: -

Canditlon As Found ; GOOoD

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

104 PIIATTHARAKAN 40, PEATTHANAKAN ROAD,
KHWARENG PHATTEANAKAR, KHET SUAN LUANG,
DANGKOK, 10250 THAILAND. L

Laocetion : - VB
Ambient Tempeentere {23023) °C :
Pressure ! (L3 =3) kPa s rigt;ln;l;;)gﬁ-%

Refatlve Humidity : (500220) ] mn ,"10/”
[ A R
Received Date 28 SEPTEMBER 2022 e
Calibration Date : 12-17 OCTOBER 2022
Date of Issue : 18 OCTOBER 2022
Callbrated by : Nathakom Pisuipaisan

Approved by ¢ 7—- w"‘ .
)

( Thranakul Petchuri

“Ihis centifeate is issued in avcordunce with the requirements of ISOAEC 17025 standard, msy not be reproduced

ather than in full, except with the prior writen approval of the head of Calivration Labortory.
QF-TS12-04-(H-020664

SETH ! PORN; SITHIPORN ASSOCLATES CO,LTD.
Armeciater CALIBRATION LABORATORY

Continuation of Calibration Certificate

- EE

Cert. No. ;: ACL22227
Jok No. @ VOS5AC0086
Pages & 3afB

. Uncertalnly | Mazimum-permitted
Parameter Pass™| Fal T . uncertataty of
. (an sneasurement {(dB)
1. Absolute sensitivily 4 - 0.2 N/A
2. Self-gencrated nofse v - 0.2 WA
3. Acoustical signal texts of freq ighting: o
12511z v . 03 0.6
1000 11z v - 0.3 0.4
8000 Ha. v - 0.3 0.7
4. Electrical signal texis of frequency weighlings T
For 10z fo 4 kllz v 03 j 0.6
For>dkifzio10kHe - i - 03 L0
For > 16 kHz2 10 20 Kliz - - : 1.0
5, Frequency and time weightings ot 1 kiz v 0.2 SR
6. Long « term stability v 0.1 0.1
1. Level linearity on the refcrence level range P 4.2 . 0.3
8. Level linearity including the level range control v - 0,2 R 03
S, Tone burst response I’ 0.2 . 0.3
10, Peak C sound level 4 - 62 £.35
11, Qverload indication v - 02 025
12. 1figh level siabifity v - 0. 0.1

QF-TS 1 2-1H-0H {2060

P,



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

arsecrerrs CALIBRATION LABORATORY
Continuation, of Calibration Certilicate
Cert. Ne. : ACL22227
Job Mo, : VUG5ACO086
Pages @ 4ol§
Besuld of ealibratics :
1. Absvlute sensltivity
Relerence Ageeplance
Acalstio Signel . Lamit
{dB) L(dB}
93.9{93,05) R~ I
2. Self-gencrated noise

2.1 Norma) fest

Measured Value
{dB)
14.8

2.2 The microphone of the sound leve! meter was replaced by electrical signal input _d‘_e’vic‘e

Frequency Measured vafue
Weighting (dB)
A+ weight 116
£ - weight 17.4
Flat 23.2

1. Acoustical signal tests of frequengy welghilngs
Meter frec-ficld acoustic response at a level of 4 dB -

Freguency Deviation from varinis froquency weighting response curve (0B}
Hz D R Aceeplance
() Fial Coweight © ] - Azweight -p'
P Limits
125 02 0.3 03 2 1.5
1066 0.0 0.0 0.0 +1,0
OGO 0.8 0.3 0.9 5.0
QEF-TSEZ-AH -2 ZL
= ZEL A

SITHIPORN,: SITHIPORN ASSOCIATES CO,LTD.
bt CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Ferociater CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical signat tests of frequency welightings
Weighting network response with relative to 1 kHz,

Cort. No. ¢ ACL22227
Joh No. : YC63AC0086
Papes  : Sald

Frequency Dreviation from various frediighey weighting response curve (dB)
(e Flat C-wright
43 -] 0.1
125 (] 0.0
250 0.0 0.0
500 0.0 0.0
100 0.0 0.0
2000 0.0 0.0
4080 1.0 00
3000 2.0 4.0

5. Frequenty and tme welghzlngs at 1 kitz

5.1 Frequency welghtings a1 klz

Measured Deviaked Acceplagee
Frequency Value Value Limiis
Weighting (dB) (dB} (dB)
A~ weight 94.0 o0 -
C - weight 914 0.4 =02
Fla 94,0 0.0 02
5.2 Time veeighting at 1 kIfz
Measured . Adeeplance
Fregueney Valug Limits
Weighting {d8) {dn)
Fast 94,0
Slow 3.9 0.1
L.eq Mo 0.1
6. Long - term stahllity
SLAM Display | SLM Display | Deviated Aceeptance
Frequency atinitinl at it Value Limits
Weighting (dB) {dB) {dit) (dn}
A~ weight 24,0 ad.} ol =03

QI-TEI2AR-04-020664

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

[ERCNER O I R

CALIBRATION LABORATORY

Continuation of Calibradon Certificate

- AL

Cert. Mo, 1 ACL22227
Job No. 1 VOGSACHHEEE
Pages 1 Gol¥

7. Level Bnearlty on the refecence fevel ranpe

Anticipated | Measured Deviaied Acceptance
Value Vale | o Valie -Limits
(45) (dB) | iitady | T{am)
1370 L TR
1360 1360 R I
135.8 135.) 0.1 LLTELY
134.0 134.1 0.1 BEE
133.0 133.0 00 41,1
1320 1320 0.8 1.4
1310 1310 08 #1.1
1290 129.0 00 411
1240 1240 00 N
112.0 121 0.1 £1.0
114.0 114.1 0.1 &1
109.0 1000 0.0 1,0
1640 1041 9.1 £ 1.1
w0 99.0 0.0 £1.1
240 940 00 #1.1
9.0 w0 0.0 x5
840 30 0.0 £1.
9.0 9.0 0.0 £1.1
740 740 0.0 EL
6.0 650 I RS
$1.0 4.0 00 £1.1
500 58.0 S 2 A
544 540 N T
450 5.0 0.0 1.1
440 4.0 i 11,1
30,0 390 0.0 £ 1.1
3.0 340 00 1.1
300 304 0.0 +1.1
290 29.0 60 111
250 8.0 60 + 1.3
210 211 0.1 1 1.3
260 263 1} % 1.3
250 25.1 0 11

QE-TSI 2401020001

AL

%, Level linearity including the level range control

Cert Ne, + ACL22227
Jdoh No, : VOGSACONRE
Tages @ Yoffl

Amicipated | Measured Devinted Aceeprance
Range Value Value “Wale Limits
(dB) {dB ) _{aB)
Aato 040 040 )
B, Tone bisrst respotise 3
Time Tone burst Anticipated | Measured Devinted | Acceptancé
duration, Tb Cycle Value Value Valug Li.l"n.i_t:é'
Weighting | (ms) (dn) (dn) (dn) ).
0.25 1 1080 07,9 -0l
Fast 2 & (.0 1169 0.1
200 500 134.0 1340 0.0
Stow 2 § 105.0 105.0 00 LS -.'«s;f} :
200 0 1276 127.6 [ L
0.25 1 99.0 98.8 0.2 15§50
SEL 2 & 108.0 1099 -i3.] 105725
200 500 1280 128.0 9.0 ELD

10. Peak C sound Jevel

Rumber of cycle Anticipated | Mewsured Devidted | Acceptince
in Valwe  [Valug,Lepedk] © Vahie Linits
test signal {dB) tasy -l (am) {dn)
Continyous 133.0 1330 02
One 1364 R el Al 230
Number of cvcle Anticipated Measimed Deviared Acceplance
in Value Valuz Value Limils
test signal (dB ) {dB} (dn) (B}
Continbious 133.0 1330 0.0 .
Posive hall cyele 1354 135.1 0.3 20
Negative half cycle 135.4 135.1 A3 2.0

QTS 220664
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$ ITHI PVD RN; SITHIPORN ASSQCIATES CQ,LTD.
assoctates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL22227
Jab Mo, @ VCESACO036
Papes @ Bof8

11. Overlead indieatlon

Measured value {dB ) Deviaicd |- Atceplance
Posilive Negative anu: “| Limils
oue-halCeycle § onehalf cyele (d.i}') s (dB)
89.6 9.5 R T

T2, High Jevel stabiility

SLM Display § SLM Display Devinted Aceeplance’
Frequency 2 indtial st final Value Timits
Weighting (48} (dB}) (dB} (@B} i
A - weight 137.0 e 0.0 0.3

The reporied eneertainty is bosed en & standand uncersinty multiplied by coverage factor k =2

or any velue Tollowing caleuliion providing a laval ef confidence of approximately 95 %

Ead af Callbratiea Certificate —

QF TSI 244020004

> gz‘/z .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
R CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23H41
Job No. 1 YC6EAC0024
Fapes 1 2of8

Culibration Precedore CP-AC-Bl

Calibration Method =

This equipment was calibrated by based on 1EC-61692-3 (2013} Standard for sound level meter (SLAS).

The SLM had tests to Acoustical and Eleetrical signal tests of frequency weighting with Ancchoic chamber and Reference
Standard [nstruments.

For tests results of cach items were made by ohservation of ¢ach Instrumenis display end also with SLM's display,

Condition of this result of calibration ;
1. Reference Standand Instruments =

Instrument Medel Serlal Ne, Cerl No, Rue Date
Wavelorm Geperator EXPALEY MY48017076 EF-0007-22 [4-Fen-23
Waveform Generatar 335118 MYS2303742 EF-0008-22  (H-Feb-23
Digital Mulfimeter 33461A MY53220104  EULDBP, 040265 00-Febe23
rigital Multimeter 3361 AY53220076  EELBP. 0370265 (9-Few-23
Digital Multimeter 1A MY60024273  EELDBP.05/0265  09-Feb-23
Progranimable Attenwatnr MAT-107G 62100114 EF-0009-22 B7-Febr23
Condenser Microphone A1%0 29717900 AA-LDI3-22 24:-Feh-23
Measuring Amplifier NA-42KA1 3560495 AA-I005-22 22-Feb-23

2. This result of calibeation was found aceurate as shown en date and place of calibration for this calibrated item only.

A, This ceptificate is wnceable 1o the i ional system of unil g at :

3.1 Natfonat Institule of Metrology {Thailand).
3.2 Thailand Institute ol Scienlific and Technological Rescareh (TISTR).

QF-TS1 242312000

I

SITHIPORN ASSOCIATES €O, LTD.
CALIBRATION LABORATORY

451-451/1 Strinthorn Rd,Bonghumny, Bsngplud Ban,
Bengtume, gkok 10702 THAILAND
TelD-2435-0800 Faxd-2433-1679 e-malkeakcenterQsithiphorncom hllpffwarwsithipharmcom  tausrarionoin

Cert. No. : ACL2IM]
Peges ¢ Lofg

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufucturer ¢ RICN PO :

Model ¢ NL~42 Microphond UC33 / Preimiplifier Ni-24

Serfal No.: 00734221/ 145286 / 34371 '

ID No.: RYG_F80027

Condition As Found ; Goon

Customer ; ALS LABORATORY GROUP (THAILAND) CO.,, I.TD:

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, : -
KHWAENG PHATITHANAKAN, KHET SUAN LUANG, .
BANGKOK. 10250 THAILAND, Do

Locatjon ; -
Amblent Temperature ; (2303 ) ¢
Pressure (1013 23) kFe
Relatlve Humidity {500 £20) %
Recelved Date « 06 JANUARY 2023
Calibration Date ; 13-18 JANUARY, 2023
Date of Issuc ; 19 JANUARY 2023
Calibrated by : Natliskom Pisuipaisan

Approved by : rin M
}

{ Thanakul Felchymi

Uhis certifivate is issued in acconlunes with the Fequirenients of ISOAEC £7025 standard, may not be reproduce:d

other then 1 Muli, except with the privr written approval of' the head of Calibration Laboratory:,

QF-TS124H-04- 020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prEesiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL2304L
Jdoh No. 1 YCEACD024

Poges 308
 of Meas 1
Uncertalnty | Alaximum-permitted
Parameter Paas | Fal uncertainty of
[ . C@oy |-
: mepsurement (dB)
1. Absolute sensitivity v . 0,2 NiA
2, Selfgenemiod noise v . 92 A
3. Acousltical signal tests of frequency weightings
125 Hiz v - 0.3 06
1000 Hz ' - [ 0.6
SO0 1z ¥ - 03 07 .
4, Elegtrical signal lests of frequency weightings - L
For 1011z w04 kElz v - 03 06
For > 4 kHzto 10 kHz. v - 03 [XE
For » 10 kilz 1o 20 kB2 - - - . 1.0 -
5. Frequency and Gime weightings at | kHz v - 0.2 [
6. Long - lerm stability v - [ [T
7. Luvel linearity on the relerence level range v - 0.2 0.3
. |.uvel linearity including the level range contro) ' - 0.2 0.3
9, Tone burst responsc 4 - 02 0.3
10, Peak € sound level 4 - 02 034
11, Overload indication v . 02 0.8
12. Yigh lovel stebifity v - 6.1 0.1

QF TS 1 2-(H-H-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN,; SITHIPORN ASSOCIATES CO,LTI).

desoi CALIBRATION LABORATORY pepeivtes CALIBRATION LABORATORY
Continuation of Calibradon Certilicate Continuation of Calibration Certificate
Cert. No. 1 ACL23041 Cerl. No. 1 ACL23041
Job Ne. 1 VOESAC00Z4 Job No. : VC66AC0024
Pages  : 40fB Pages ¢ Sofd

4. Eirelrical siina) tests of frequeacy weightings
1 calibra H Weighting network response with Telative 10 1 KTz

1. Absolate sensitivity Frequency Deviation from various frcijienzy weighling zosponse curve (4B}
Reference T Aecepance (Hz} Flat Coveight
Acoustic Signal
{d8) 03 2.0 00
93.9 (93.95) 125 0.0 0.0
) 250 0.0 0.0
2. Self-qanerated nolse e 500 0.0 0.1 0.0 A
2.3 Normal test s E N 4.0 2.0 [Ri] 1.0
i 2000 0.0 0.1 0.0 42,0
M‘“’;’;‘j‘: )V"‘]‘" 4060 g 00 [ 3.0
171 BGOD 0.0 0.1 0.1 5.0

2.2 The migrophone of the soend level meter was replaced by eleciricad signal fnput 5. Frequeacy and time welghtings nt ) ¥Hz

Frequency Measured value 5.1 Frequency weightings ot | kKHz
Weightin (4B}
of - 2 Measurad Deviated Acceptunce
A - weight 134 N Frequency Value Value Limits
C - welght 19.6 s Weighting (d3) (¢B) (dB}y
Flat 5.5 A - weight 94,0 0.0 -
C - weipht 54,0 .9 +0.2
3. Acoustienl signal tests of frequency welghtings

Flat 93.0 0.0 L %02

Meter free-field acouctc response 21 a level of 84 40

Frequency Dievintion frowm Visious fequenty woighting response curve {dlb) 5.2 Time weighting at 1 kHz L
thz) Fla C—weigh:.z. i ;\.-w.eigl;l Accfpl:m o Meusured .Ac“b(nmc
i . Limits Frequency Vahse Limits
123 04 0.4 04 +1.5 Weiphting {an} {dB}) {48}
1000 0.1 0.3 0.1 + 1.0 Fast 94.0 .0 -
8000 1.5 1.6 1.6 5.0 Stow 4.0 0.0 % 0.1
Leg 24.0 0.0 20,4

6. Long - term stahitity

SLM Display | SLM Display | Deviated Agceplance
Fresuency at initial at final Valug Limis
Weighling (dB ) (dp) (d) )
A - weight 94,0 94.0 0.0 .3
Q=TS 2-04-1-0200¢ L’ OF -TS12-04-H )06
ol =¥ T -
SITHIPORN: SITHIPOBRN ASSOCIATES CO, LTI SITHIPDRN: SITHIPORN ASSOCIATES CO,LTD.
S gt §a e . s — (VR & I R 4 1 r
: CALIBRATION LABORATORY ' e CALIBRATION LABORATORY
Continuavion of Calibration Certilicate Continuation of Calibration Certificate
Cert. Mo, t ACL23041 Cert. No. : ACL2ZMSE
Joh No, 1 VCESACDIZ4 Ieb Ko, 1 VOE6AC0024
Papes @ 6of8 Pages  : 7of8
7. Level Hacarlty an the reference Jevel range A Level linearity incleding the kevel ranpe cantrof
Anticipated Measured Deviated Acceplance Anticipated Measured Deviated Aceeplance
Valye Valug S Valig | Limiss Ttangs Vilue Value CWes | Limis
(dB} (dB) RO ERENT (dB) (dB) - {dB}
i37.0 1310 R e R Aute 94,0 94.0 1,2
1360 1360 R K 11 : :
1350 1350 [ R LS B VO 2. Tont burst respanse i .
1340 1340 0.0 GEL I Time Tone burm Anticipated | Measured Devidted | Acceplance
1330 1330 00 i1 ) duration, Tb | Cyele Value Value Valee Limits
1320 1320 [ 211 : Weighting (me) (d) {dn) (a3 (as)
1310 1340 00 1.0 0.25 ! 1080 1079 ol 18150 )
1200 120.0 00 #1.1 . Inst 2 % 1L 1170 04 [T
1240 124.0 0.0 211 R 200 B 1340 1341 0. 1570
1190 120 L] 1.1 Stow 3 § 1080 0RO 0. L5 LS
1148 1140 00 %11 col o 00 00 1176 1275 60 2.
102.0 163.0 0.0 211 L 0.25 1 99.0 98.9 0.1
1040 1040 0.0 £1.1 B . SEL 2 3 1080 1080 4.0 10325
99.0 29,6 08 4 1,] DR 260 A0 IR0 128.1 0.1 0
24.0 94,0 08 = 1.1 S
550 B9.0 [ * LI .
20 a0 oo 11 : 10, Peaki C sound kevel
190 7.0 e _*_1 1 Humber of cycle Anticipated | Measured | Devinted | Avceplanes
T 0 211 in Valse  [Value, Lepeskl | Value Limits
690 6.0 : _*'1»1 test signal (dB} HEES {d8) (dB)
640 610 SEL Continuous 1310 4330 o -
590 598 21l Onz 1364|0360 ] 0d 3.0
540 4.0 £1.0 s
90 90 L1 MNumber of cycle Antivipated Measured Deviated Acceptance
440 440 4 1.
in Viloe Value Value Lirgits
36.0 389 + 1.1 )
test signal {48} (B} (B3} (dn)
340 339 # L1
Continuts 1310 1330 0.0 -
300 294 +11 -
Positive hall eycle 1354 135.2 1.2 £2,0
220 83 21 N hstf eyl 1354 1352 0.3 2.0
pasive histloycle 32 2 iy |
o 319 T rpative hutl eycle 3.
210 269 +1.]
260 258 41
250 244 + 1]

QE-TS1 201020664

QF TR0 0000
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SE(IIIT ! I:—‘{?QR N SITHIPORN ASSOCIATES CO,LTD,
) CALIBRATION LABORATORY

Continuation o’ Calibration Certificate

Cert. No. : ACL2304}
Joh No. : VOS6ACOD2Y
Pzges  : RofB

11. Overlead indicatlon

Meagured value (dB ) Deviated | Accepuance
Positive Negative Valde Limits
onebalf cyele | one-half cycie (d.B yoo ( B )
89.6 89.6 [0 AR T N

12, High leve! stabiiiry

SLM Display | SLM Display [  Desiated Acseptarie,
Frequenzy at initiat at final Value Limis.
Weighting (dn) (dn) (dB) (dB) Z'.
A ~weight 1370 137.0 0.0 0,3

The reporied uncerainty is based on o standard uncenniaty meltiplicd by covemgr fasior £ =2

or sny valoe fellowing cakeulation.prosiding a lavel of confidence of approximatcly 95 %

sess—emee End of Calibration Certificate

QF-T51 2 (MM 020664

7Rl

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
esacinins CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACLI3077
JobNo. : VCE6AC0031
Tages i Jel8

Calibration Procedure : CP-AC-0}

Calibration Method :
This equipment was calibraled by based on 1IEC-61672-3 (2013) Slandnxd for soisd level meter (SLM).

The $1.M had tesls o Acoustical and Blectrical signal :l‘_-SLsof’L ‘it Anechaic chamber and Refl
Standard Instruments. :
For Lests resulls of each items were made by observation oi'ea'ch Tnstruments disp

(2 SLM's display,

Condillon of this result of eallbration :
1. Relerence Standard Instruments @

Instrumend dlagde] Serlal Na,
Waneform Generator 33210A MY45017076
Waveform Generator 33511D MY52302742
Digitel Multimeter J3461A MYS53220104
Digital Multimeter 33461A MY53220076
Digital Muttimeter 34461A MY 0024273
Progmmmable Atlsnuater MAT-1070 621001 14
Condenser Microphone 4180 2977900
Measuring Amplifier NA-ZKAL 34560495

2. This result of calibration was found aecurate as diawn on date and place of calibration for this éalibml_ﬁi_ ig:r:i only,

. This certificate is bucesble (o the i ioral system of unil
3.3 Naticnal Institute of Metrolegy (Thailand).
3.2 ThaHland Tnstimte of Scientilic and Technologlca! Research ('TISTR)

atl

QF-T512-0-TH 020664

AL

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/} Sirinthorn fd 8angbumn, Bangplud Bangkok 10700 THAILAND. ns: -TISI-TI5 47025
Tol0-2425-6800  Fax0-2433-1679 c-mailealcentergsithiphomecom http/fvwwwistthiphotncom CALIBRATION 0194
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Calibration Certificate

Equipment : SOUND LEVEL METE
Manufacturer : RION
Modck : NL-42/ Microphons
Serial No.: 00233184/ 144837 23232

ID No.: RYG FSO025 :

Condition As Found : GODD

Custoruer ALS LABORATORY GROUP (THAILANDYCO,, LTE:
104 PHATTHANAKAN 48, PBATTHANAKAN ROI_
KHWAENG PIATTHAMAKAN, KIZET SUAN LUANG,
BANGKOK, 10250 THAILANIL

Locadon @ - 7) -

Amblent Temperatnre : (230 £3) °C -

Pressure : (1012 £3) kPa

Reletlve Humbdlty = (500 =20) 2% R
NIT

Received Date ; 24 JANUARY 2023 )

Calibration Date : 25-26 TANUARY: 2023

Date of Issuc : 27 JARUARY 2023°

Cslibrated by : : : .I‘.hihakom Pisvipaisan
7 Rl
{ Thonakul Petchurai

This certificats 1% issued in socordunce with the requirements of 1SQALC 17025 stundard, may not be reproduced
other than I R, except with the prior swritten approvel of the head of Calibration Loboraiory.

QF-TS 12040402064

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
prrvciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. © ACL23077
Job No. : VCEEACHIM
Papes  : JofB

Maximune-permitted
Faramcier uncertalory of

measurcmcul (aB)

1. Absolute sensitivily NA

AN

2, Sell-gencrated noise

3, Acoustical signal fesis of freg fgthtings

125 Hz

1000 Hz

RV RN

8OO0 Hz

4, Electsical signal tests of frequency weightings

For 1011z 10 4 kilz

AN

For> 4 kHz to 10k

For > 10 kilz 1o 20 kHz

5. Frequency and time weightings at § kElz

6. Long - term stability

7. Level lineanity on the relerence level mnge

8. Level linearity including the leve! range control

9. Tone bursl response

10. Peak C sound level

11, Overload indication

EAECEAEIEAENEN BN

12, High level stability

QF-TSI2-HAE 20604
7 A5




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
areeciates CALIBRATION LAEORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23077
Job Neo. 1 VC66AC0021
Pages : 4of8

Result of ealliration:

1. Absolute sensitivity

Reference Meas
Acoustie Signal
(dB)
939 (33.95)

2, Self-gencrated noise
2,f Normal test

Measured Value
(dB)
14.2

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

Frequency Measured value
Weighting (dB)
A - weight 10.8
C - weight 171
Flat 22.8

3. Acoustical slgnal tests of frequency welghtings
Meter free-field acoustic response at a levial of 84

Frequency Deviation from variolis fhagiiensy welghting yeiponse curve (4B)
(Hz} Flat A::.cpt.ancc
Limits
125 0.2 1.5
1000 0.0 + 1.0
J0U0 ~1.4 +50

QF TSI 2 H 20464

SITHIPORN; SITHIPORN ASSOCIATES CO, LT
d e aTen CALIBRATION LABORATORY

Continuation of Calihratien Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD
FrRociates CALIBRATION LABORATORY

Conzinuation of Calibration Certificate

4. Edectrical signal ¢osts of frequency welgblngs
Weightng network response with zelative to | kliz.

Cerd, Now 1 ACL23077
Job No. : VCS64C0031
Puges @ 50f8

Frequency Deviation frem verions fregiizasy Waiehlipg response eurve (dB)

iz} Flat C-welght

43 00 0.0

125 04 0.1

250 0.0 00

500 0.0 0.1

1000 0.0 0.6

2000 0.0 0.1

4000 04 0.1

5000 0.1 0.1

5. Prequency and tme weightiags at 1 k¥z
5,1 Frequency weightings at 1 Kliz

Measured Dreviared Acceplance
Frequaicy Valug Value Limits
Weighting (dB) (dB) (dB) i
A - weight 940 G0
C - weight $4.0 1]

Flat 940

5.2 Time weighting st 1 kHz

Meesured
Frequency Valye
Weighling (d8)
Fast 94.0
Slow 94.0
Leg $4.0

6. Long - term stahility

SLM Display | SLM Display | Devialed Acceptanee
Frequency &L indtiel 1t final Vatue Limits
Weighting (43) (dp) {dn} (dn)
A - weight 94.0 94,1 0.3 0.3

QF+TS12-04-4-020604

$ IT‘H | FO RN: SITHIPORN ASSQCIATES CO,LTE
Aviariates CALIBRATION LARBORATORY

7 RS

D,

Contituation of Calibration Cevtificate

Cert. Now 1 ACL2307?
Jo¥ No. 1 YCGHAC0031
Pages  : Gol%

7. Level linearity on the relerence level ranpe

Anticipated | Measured Acceplance
Vidue Volue i Limits
(dB) {dB)

137.0 1370
1360 1360
1350 135.0
134.0 134.0
1330 1330
132.0 132.0
1310 131.0
1290 129.0
4.0 124.0
1190 [REA]
1140 114.0
102.0 109.0
.0 1.1
99.41 9.0
94.0 34,0
£9.0 89,0
§4.0 §1.0
9.0 79.0
740 744
69.0 £90
G40 &40
50.0 3940
540 34,0
REAU 49.0 0.0 £1.1
440 440 0.0 % 1.1
390 390 0.0 +1.1
Mo 340 G.0 £1.1
30.0 298 0.1 1.1
29.0 29.0 3,0 £1,]
28.0 279 <01 £ 4.}
29,0 270 0.0 1.1
26,0 259 - 4.0
25.8 24.9 0.1 + 1.1

QF-TS1 24031020004

8. Level Unearity Including the level range controb

Cert. No. 1 ACL23077
Jok No. 3 YOGEACHI3I
Pages  : Tol8

Anticipated Measured Acceplance
Range Value Value Limits
(a8} (a8} 483
Autg 94,0 4.6
9. Tenc burst respanse
Time Tone burst Anticipated Muasured
durstion, Th Cyche Value Value
Weiphting (ms) {dB} {ds)
0.3 ! 108.0 108.0
Fast 2 8 117.0 117.0
200 800 134.0 134,1
Slow 2 L 108.0 1080
200 800 127.6 127.6
0.25 1 S0 04.9
SEL 2 5 1080 1080
200 800 128.0 128.0

10. Peak C sound Jevek

Humber ol eycle Anticipated | Measared

in Valoe
{251 signal (4D}
Cuonunuous 13340
One 1364
Mumber of cycle Anticipated Measured Deviated Acceplance
in Valuz Value Value Liwits
tgst signal (dB } (aB) (dB) {dB)
Continuous 133.0 1329 0.1 -
TPositive half cycle 1354 1351 .3 220
Negative half eycle 133.4 135.1 1.3 2.0

QF-T512-04-03-0I2teAL

o St
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HIPORN; SITHIPORN ASSOCIATES CO,LTD.
peiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

LXh

Cerl, No, : ACL23077
Jeb No.  : YCEGACHIIT
Pages ! Bof8

11 Overload ludlcation

Measured value (4B )
Positive Negative

one-half eycle | one-half oycle
89.5 89,7

12, High leve] stabllity

SLM Display | SLM Display Deviated
Frequensy at initiul at finat Valoe
Weighting {dB ) (dB) (dB)
A -weight 1378 1370 0.0

End of Calibration Certificate

QF-TSI2HH DG

S AR

SITHIPORN; SITHIPORN ASSOCIATIES CO,LTD.
arrmelele CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY  p /20

451-451)1 Sitfnthorn Rd Bzngbumry, Bangpiud Bangk ok 10700 THAILAND. MSC-TiEITH 37015
Tel0-2435-6800 Fax0-2433-1679 cmaileal {thiphomucom httpi/i IthiphotrLcom CALBRATION 0334

Cerl No, 1 ACC22023

Job No, 1 VCESAC0077

Pages 1 2of3
Calibration P'rocedure ¢ CP-AC-03

Callbration Method :

This equipment was calibrted by based on [EC-60942-2003 Standarl

‘The sound pressure fevel, frequency and total distortion of the sound calitrator was measured using Uie reference
microphons, ’

Conditlon of this result of catibration :
1. Reference Suandand Instrumems

Inatrumenl Medd Serlak Mo, Corl. No. Dus Daie
Waveform Generator kX313 hY52302742 EF-UCI.\H-!;‘ . 04-Fecb23
Digitai Mullimeter 33461A MY53220104  EELLP. (4/0265 03-Febr23
Digilaj Mullimeter IM6LA MY33220076  EEL.DP, 030265 05-Feb-23
Diglal Mullimeier IM6LA MYG0024273  EEL.BP, 0510265 03-Feb23
Programmable Alenusior MAT-1070 62100114 EF-0009-22 07-Feb23
Condenser Microphone 4180 2977900 AN1013-22 24-Feb-23
Measuring Amplifier NA-A2KA] 34560405 AN-3005-22 22Feh23
Audic Analyzer AVR-3I60A  VTHBS06 EF-0010-22 07-Fcbi23

2. This resull of calibration was found accurate as shown on fate and place of calibration far this calibrated item only.

3. 'This cenificate is traceable 1o the § ional system of unil maintained a1
3.1 Nadona? Institste of Metrology (Thailand).
3.2 Thailend Institate of Scienfific and Technological Rescarch (TISTR)

QF TR 120511210

7 2L

Cert. No, : ACC22023
Tapes : ol

Calibration Certificate

Equipment ; SOUND CALIBRATOR

Manufacturer RION

Nodel : NC-74

Serlial No.: 34178123

ID Ne.: RYG_FS0215

Condition As Foupd ¢ GOoD

Customer : ALS LADORATORY GROUP (THAILAND) €O., LTD, -

104 PHATTHANAKAN 40, PRATTHANAKAN ROAD; - -
KIIWAENG PHATTHANAKAN, KIET SUAN LUANG,
BANGKOK, 10250 THAILAND. P

Locailon -

Ambient Temperature @ {2303} *C
Pressure {1013 23) kPa
Relative Humidity = (500=20) %
Recelved Date = 22 AUGUST 2022
Calibrutlon Date : 31 AUGUST 2022

Date of Issue ; 02 SEPTEMDER 2022

Calibrated hy : Nathakom Pisuipaisan
Anpproved by : %\-
5 . -
{ Thanakul Petchurai )

This centificale is issucd in accordance with the requirements o 1SOAEC 17025 sundard, mey not be reprodaced

other than in full, eacept with the prior written appmyal ol the heed of Calibmtion Laborakery.

QF-TRIZM-HN A

SITHIPORN, SITHIPORN ASSGCIATES CO,LTD,
prmmaRe CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACC22023
Job Nn. 1 VOSSACOHOTT
Pages  : 3of3

Result pCeallbratlon ;.

1. Sound pressurc bevel

Specified sound Measered | Disviied | Tolerance
pressure level valug valee Unceruinly - limit
(dB) (dli} €B) {dn) {dB}
4 94.04 [tR] .14 _ a0
2. Frequency
Specified Measured Devizied Tnim;n:c
Frequency value value Uncertainty liri‘uzt. ’
(i) G} %} %) (%)
1000 10015 0.1 0.1 1.0
3. Totat distorlion
[ Measured value (%) Uncertainty { % ) Tolerance limit ( % }
170 0.1 10

The reported uncenainty is based on a standard wncertainty multiphied by coversye faclord ~ 2

or any value fellowing ealeulation providing a tave) of confidence of approximately 95 %

End of Culibratlon Certificate

QF-TSI2AHAH DN

= ZES



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY .

45145171 Slrinthorn R Bengbumey, Bangplud Bangkol 10700 THALANG. RAC-TISITIS 37005
Tel-2435-8800 Fax.0-2433-1679 e-mallxcalconter@itiphom.com hilpffwwwsithiphorneom  Catiskamonoise

SITHIPORN,; SITHIPORN ASSOCIATES COQ,LTD.

CerL No. : ACL22226
Papes i lofg

Calibration Certificate

Equipment : SOUNT LEVEL Mi»:‘r"Ek":

Manufacturer ¢ RION

Model : HL-4ZA/Mn:mp'mnc UC- 52 i Frenmphﬁer NH -24
Serial No.: Q0623387 £ 1986347 26415

1D No.: -

Conditdon As Found @ GaoD

Customer ALS LABORATORY GROUP {THAILAND) CO., LTD,

104 PHATTHANAKAN 48, PHATTHANAKAN ROAD, X k
KAWAENG PHATTHANAKAN, KHET SUAN LUANG,: !
DANGKOK, 10250 THAILAND. Do

Location & -

Ambient Temperature : {23623} C
Pressure: {013 23) kPa
Retatlve Humidity : {500 220} e

peae L?/w/z;

Received Date s 2% SEPTEMBER 2022
Calibration Date ; 12417 OCTOBER 2022
Dateof Issue : 18 OCTOBER 2022

e e MR et s

Calibrated by : Nathekom Pisutpaizan

Approved by ¢ ; M

Thanakul Petchurai

This cenificate s issued in accordance with the requirerments ol ISOTEC 17025 standard, may not be reproduced

other s in Tull, except with the prior written approval of the head of Calibmtion Labamiory.

QF-THIZ-04-04 020665

SITHIPORN . SITHIPORN ASSOCIATES CO,LTD.
et CALIBRATION LABORATORY

Continuacion of Calibration Certificate

Cerl. Ne. : ACLI2276
Job No.  : VOESACOINE
Fages  : 3ol§

Summary of Measurement Resalf

o ;| Uneertaloty | Maxtimunepermited
Parsmieter Fass | Fall [ uncerainly of
BRENCE e {4B}
i - . mensurement (dB)
1. Absolute sensitivity v B T R NIA
2. Belf-generated noise v - 0.2 SN
3. Acoustical signal tests of freq ighting S
125 12 v - 03 LD
100 iz 4 - 0.3 TG
HOOO 132 v - 0.3 R
3, Elecirical sipned tests of frequency weightings Ll
For 10§z to 4 kilz v - 0.3
For >4 K1z (0 10 kHz v 0.3
For > 10 kiix to 30 kiiz - - -
5. Frequensy and time weightings ot 1 ke v - 0.2
B, Long - torm stabifiiy v - 0.1
7, Level linearity on the reference fevel rmge v - 0.2
5. Level linearity including the level range control v - 0.2
9. Tene burst wsponse v - 0,2
10, Peak C sound level v - 02
11, Overload indicatio v - [¥]
12. High fevel stability vo|TE ol

QF TS E20-D4-020064

5 A

praaciaes CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No. : ACL22126
Jab Na. : VCE5AC0086
Papes @ 20(8
Calibratioa Procedure @ CP-AC-01
Calibralion Methed ;

This equipment was calibrated by basedon JEC-61672-3 (20!3)5 dsied Tor Soimd level meter (SLM).

The 81.M had lests 1o Acousticsl and Elecirical signal tests offruqucncy oty gvmh Anechmc chamber and Reference
Standard Instruments, :

For tests results of exch items were mads by sbeervation ofcn:h Ins'tru

s display,

Condition of this resutt of calibradon :
i. Reference Standand Instrumants ;

Insteument Mogel Serial No, Cerlbin, - ooe Nate

Waveform Generator 332104 MY4ECIT076 [‘F43007-21 D4-Feb-23
Waveform Generalor EXLTR] MY52302742 EP-DME-2;'._ * p-Feb-23
Digital Multimeter 334614 MYS§3220104 BP, B4/0265 * 0023
Digital Multimeter THEIA MYS3220076  BELDP. 030265 - D9-Feb-23
Digital Multimarer 34461A MYEU024273 EEL.BP. 0370268 | 09-Feb-22
Progrmmable Auenuator MAT-1070 52100114 EF0009:22 . D3Pel-23
Condenser Microphons 4180 2077900 AACLOI392 ¢ 24-Fob23
Measuring Amplifier NA-32KAT 34560495 ARAQ0SEY 22-Feb-23

2. This result of calibrulion was found sccurate as shovn en date and place of catibration for dus callbm{ed item only.
AT

his centificate is racesble to the intenational system of wnil maintained al =
3.1 Nationat Institute of Metrology {1hailand).
3.2 Thailand ngiituie of Bcientific and Technelogical Research (TISTR).

QF-THIZHA-020064

7

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
arreehate CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, Mo, : ACLZ2226
Jab No. CESACHNEG
Pages r dof8

Resull ol culibration ;.

1. Absoluie sensitivity

Refereace Measured |- - | Awceplance
Acoustic Signal Valie | Devistion Limit
(4B} By " [Coqdey | {dny
3.9 (9195} 939 00 203 -
2., Sedf-generated nolse

2,1 Normal west

Measured Value
(dn )
148

2.2 The micraphone of the sound Jevel meter was replaced by elecineat signal mpul dcmc_ o

Frequency Measured velue
Waighting {dD)
A - weight 1.6
C - weight 17.7
Flat 215

3. Acousticat slgnal tests of frequency welghtings
Meter Gee-ficld acoustic response at a level of 84 48

Frequency Drevintion frem various frequensy weighting response curve ()
) Flat Covreight | © A-wtight Acceplance
Limits
125 6.2 0.3 0.2 + 1.5
1004 G.0 0.0 0.6 + 1.0
5000 0.4 0.5 0.5 =50

QF-T§12-05-04-200 ,/_/
7 "e/j— .



SITHIPQRN; SITHIPORN ASSOCIATES CQ,LTD.
SRR CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22226
Joh New @ VCRSACDISG
fages : Sef§
. Electricat signal tests of freguency welghtinpgs
Weighting network response with relative o | k2,

Frequency Deviation fom vareus frequencey weighting response curve {dB)
{H2) N T TR DT Acceploate
Flal C-weight ! i " Limits
63 0.0 LA SR T P D |
125 2.0 0.0 0.0 LS
250 0.0 0.0 0.0 ]
500 0.0 0.0 ~0.1 wo#1S -
1000 040 00 0.0 *.0
2006 00 0.0 9,0 2.0
4000 0.8 00 2.0 =300
8000 0.6 0.1 0.1 5,0

5. Frequeacy and time welghtings ot § kKiz
5.1 Frequency weightings at ¥ kHz

Measured Deviated Aceeplance
Frequency Value Velue Limits
Weighling (Gl (dB) (dn)
A +weight 94.0 0.0 -
C - weight 94.0 0.0 02
Flat 94,0 0.0 +0.2
5.2 Time weighting a1 1 kiiz
Measured Tieviated Acceplance
Frequeney Yalue Yalue Limits
Weighling {dB} (4} (un)
FasL 94,0 0.0 -
Slow 93.0 0.0 * 0.3
Leg 940 0.0 0.1
6, Lang - term stability
SLM Display | SLM Display [ Devinted Acceptanes
Frequency wtinitial al finel Value Limits
Weighting (dB) (dB) (dB) (dB)
A+ weight 94,0 94,8 00 =03

QF-T51 2-(4-(4-02066=

.

SITHIPQRN, SITHIPORN ASSOCIATES CO,LTH.
arrecdeie CALIBRATION LABORATORY

Continuation of Calibrazion Certilicate

SITHIPORN; SITHIPORN ASSOCIATES CQO,LTD.
arsecraiey CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. ¢ ACL22226
Joh No. 1 YCE5ACO086
Pager : GofB
7. Level Hneazity on the reference Ievel range

Anticipaied §  Measured Devisted Acceplance
Value Valus : anue .. Himits
(dn) (dB) (dBY: | (dB).
137.0 137.0 R EIn
136.0 136.0 T B 8
1350 135.0 06 - 3 &Ll
1340 1340 0.0 11
1339 1329 -0,1 1,1
1320 1319 -0.1 ).}
131.0 1309 0.1 £1.1
1290 120.0 G.0 % 1.1
124.0 124.0 0.0 L1
1180 1:9.0 0.0 [a8]
1140 114.0 0.0 * 1l
102.0 L09.0 9,0 + 1.1
1640 1040 2.0 + 1.1
99.6 5.0 0.0 % 1,1
9.6 51.0 00 1.4
89.6 89.0 0.0 £ 1.1
84.0 24.0 0.0 +1.1
79.0 79.0 00 x1.1
74,0 740 0.0 +1.1
9.0 59,0 0.4 x1,1
64.0 £4.0 0.0. =11
59.0 50.0 L og Cooxl)
54.0 54.0 o £ 1.1
9.0 49.0 0.6 =11
4.0 4.0 [ %11
0.0 39.0 0.0 £ 1.0
M0 e 0.0 £ 1)
30.0 0.6 0.0 1,1
9.9 20.0 0,0 £,
280 28.1 0.1 +1.]
270 2% 0.1 £1.1
26.0 26.1 0.1 1.1
25.0 25.1 0,1 13

QF-T512-4-H-020654

..

.S:l T‘l-(l !l:—’l(?R N, SITHIPORN ASSOCIATES CO, LT,
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL22226
dah No. ¢ VOSSAC0086
Fages @ Tol®

8. Level ¥ncarity including the level range conieol

Anticipated Measured Devized | Acceptmnce
Range Value Valwe Value Limits
(dB) (d43) {dD} (dB )
Auto 94.0 4.0 00 &L
2. Tone bukst response
Tiric Tone burst Anlicipsed Measured Neviated Acceptance
duration, Tk Cyule value Valur Valie Limils
Weighting (ms) (dB) (B3 (dB) (dB)
025 1 108.0 1079 0.1 L5;-5.0
Fast 2 8 117.0 117.0 0.0 1.0;-2.5
200 800 1340 134.0 0.0 *1.0
2 B 108.0 J08.0 2.0 1.5;-5,0
Slow
200 G0 127.6 i27.6 0.0 %10
0.25 1 99.0 98.9 -0.1 1.5:-50
SEL 2 B 108.0 108.0 G0 1.0;-23
200 800 128.8 1280 0.0 =10
10. Peak C sound level
Kumber ol eycle Anmicipated | Measuned Devinled | Aceeptance
in Value Value, Lepeak Yalue Lirnits
1est signal (dB} (dR) {dB ) {48}
Cantinnoys 133.0 1330 L) -
One 136.4 1358 -0.6 3.0
Number of evele Anticipaed | Measured Deviated | Acceprance
in Value Value Yajue Limil
1wt signal (4B ) (dB) {dB) (di)
Contitnioss 133.0 130 0.0 -
Positive half cycle 135.4 135.1 0.3 22.0
Negative hall’ cyele 135.4 135.2 -0.2 2.0

Ch-TEL 2[00

. AL

Cerl. No, t ACL22236
Job Na. 1 VCESACO0RS

Pages  : Bofg
1%, Overload Indicstion
Measured valee (d) ) Deviated Acceplance
Pasitive Negative Value Limits
one-halleyele | oneshalf eycle (dB) - (dB)
39.5 52,5 0.0 1.5
12, Hlgh levet stablity
SLM Display | SLM Display Devialed Atteplance
Frequency at nitig] ol final Value Limits
Weighling (dB) {dB) (i) (dB)
A < weight 137.0 137.0 [£54) £0.3

The reposted uncertainy is based on o stadard wmcenainty mubiplicd by coverage factork =2

orary value following caleulati

providing a lavel el confidence ol " ty 95 95

= End ef Calilestion Certiflcate

QF-FS12-044H-020660
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Strinthorn B, Dangbumry, Bangpiud Bangkok 10700 THAILARD, HSC-TULTIS 17838
Tel0-2435-0800 Fax.0-2433-£67 emailcalcontes@ithiphornacom hltp/ ithiph

com [ M

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
arseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22234
Pages ¢ 1ofE

Calibration Certificate

Eqguipment : SOUND LEVEL

Manufactarer ; RION

Model : W1L-42A! Microphi

Serial No.: 00623392/ 1986394 26

FD No.: L T

Coneitlon As Fonnd : GGOD

Customer : ALS LABORATORY GROUP (THAILARD) CO., L

104 PHATTHANAKAN 40, PHATTHANAKAN RO,
KI'WAENG PEATTHANAKAN, KHET SUAN LUARG,
BANGKOK, 1025¢ THAILAND.

Locatlon ; - §
Ambient Temperature : (230 £3) “C
Pressure ; {1013 £3) kPa H
Relative Humddity : {500 £20) %

Received Date & 07 OCTOBER 2022
Calibration Date : 20-21 OCTOBER 2023 i
Date of Issue : 21 OCTORER 20622 7:-7

Calibrated by : C1T Nathekors Pisutpaisan
Approved by : 7_W B
.
{ Thanaku! Petchurni )

This centificaic is issued in accerdance with the requirements of ISOAEC 17025 slandard, may not be reproduced
other than in full, ¢xeepl with the prior written approvat of the head of Calibration Laboraiory.

QF-TS12-(H-04-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Aesociatoy CALIBRATION LABORATORY

Contiration of Calibration Certificate

Cert, No. + ACL22238
Jdoh No, : VC63ACHIBS
Pages  : Jof§

Mazlmunrpermitied
larameter uncerlalnty of

i measurgment (A1)

1. Absclute sensitivity

2. Self-generated neise

3. A ical signa! tests of fi ightil

325 Hz
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8000 Hz

4, Eleetrical signnd lests of frequency weightings

For 10 Hz o4 k2
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For >4 kHz la 10 kHz

For > 10 kifzto 20 kHz

5. Frequency and lims weightings ot T kB2

6. Long - term siablily

7. Level linearity on the reference level range

8. Level linearity including the level range control

9. Tone burst responss

10. Peak C soumd level

11. Overload indication
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12. High level stability
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Cert. No. © aCL22138

TabNe, : VCEIACO0EY

Papes : lol®
Cabibration Procedure : CP-AC0]

Calibratlon Method ¢ :
This equipment was calibrated by based on JEC-61672-5 (2013} %
The SLM had tests to Acoustical and Electrical signal tests o 3
Swndard [nstrumsnts,

For tes1s resulls of each items were made by observation of éach Listrim:

Condition of this result of calibration :
1. Refercnce Siandard Inatruments ¢

Intrument Mpde] Serld No,
Waveform Generator 332104 MY48017076
Waveform Generator ExLIRL: MY52302742
Digital Multimeter INBIA MY53220104
Digital Mullimater 33461A MYSI220076
Dipital Mulimeier MGIA MYE0024273
P'rogrammable Attenuator MAT-1070 62100114
Condenacr Micraphone 4180 2977900
Measuring Amplifics NA-2KAL 34560455

2. This result of calibration was fobnd accurate 23 shown on date and place of calibration foi ihis
3, This certificals is treccable to the imternational sysiem of unit maintained at ¢ y
3.1 Netional Institute of Metrology (Thailang).
3.2 Thaitand Institute of Scientific and Technologi

OF-TS 1 2-04-4-02M0654 /r.
o BS s
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Continuation of Calibration Certificate
Cert. Ko. : ACL22238
Jal No. : VCE5AC008%
Pages 1 408

Result of calibration ;.

1. Absalute sensitivity

Reference Measured " Asteptance
Acoustic Signal : T Lt
dB) {48
939 (93.95) 93.9 N

2, Self-generated nolse
2.1 Nomal test

Measured Value
(do}
15.)

2.2 The microphone of the scund level meter wes replaced by clectricel signal fap

Frequency Measured value
Weighting {dd)
A weight 12.0
- weight 184
Flab 24.4

3, Acoustical slgral tests of frequency welghtings
Meter [ree-fichd acoustic response al a le

Frequency Deviation from vari  vidighting response curve (AR}
tHz} Flat Cewei) we?gﬁr Ar:.eptlancc
R Limits
125 Q.1 Q.1 0.1 %15
1000 0.8 Q.0 0.0 £ 1.0
R00 0.8 0.8 0.8 +35.0

OQF-TS1 241044030604
LS4 7{_//
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Continuation of Calibration Certificate

Cert No. : ACL22238

Job No, : VCE5AC0089
Pages -3¢ 1
4, Electrical signal tesis of frequency welghtings
Weighling netwerk respense with relative to 1 kHz
Frequency Devintion from various frequéncy weighting response eurve (dB}
{Hz) Fim C-wright
63 0.0 0.0
k25 0.0 20
250 0.0 0.0
500 0.0 0.0
1000 0.0 0.0
2000 0.0 0.0
4000 0.0 0.0
BODO 0.0 0.1

5. Frequency and time welghtlngs at 1 kHz2
5.] Frequeney weightings at § kHz

Measured Doviated | Acceplance
Frequency Value Vilue Limits
Weighling (dB) (dB) {dB)
A - woight 9.0 P
C - weight 54.0 . #027
Flat 54,0 02
5.2 Time weighting at 1 kHz
Measured 7 Adgeptance
Frequenicy Value Limis
Weighting (4B} (4B}
TFast 4.6 -
Slow 4,0 0,1
Leq 940 10,1
6. Lang - term siability
SIM Display § SLM Display | Deviated Atcepuance
Frequency at initial at figal Valee Limits
Weighting {di) (dB) (dD ) (dB)
A - weight M0 94,0 0.0 +0.3

GF-TS | 2-04-H4-020664

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

Continuation of Calibration Certificate

assogiates

Cert. No. : ACL22238
Joh No. : YCS5AC0089

Fages : Talf
8. Level linearity Including the level range contral
Anticipated Measured Devisted Acecplance
Range Value Value i’
{d8) (4B) (aB)
Adlo 940 940 [T 08T
. Tone burst response : ; IR
Time Tone burst Anticipated | Mensured Deviated ' | Accépirnce
duration, T Cyele Value Value Valiie~ | ;. Limit: .
Weighling | {ms) (dB) (dn) (dn) (any |
025 | 108.0 107.9 0.1 15550 [
Fast 2 8 117.0 117.0 1.0 1038
200 800 134.0 134.0 0.0 210
2 3 108.0 108.0 0.0 L5 135,02
Stow -
200 8K 127.6 127.6 0.0 1410
023 1 9.0 959 0.1 LS5-50:
SEL H H 108.0 108.0 0.0 10725
200 800 1280 128.0 0.0 T
10. Peak C sound keve)
Number of cycle Anticipated | Measured | Devisted | Acceptance
in Value Valie Limits
tost signal (di) {di) (du)
Contineous 1330 S8 = L R 1) -
One 1364|7361 | -0 430
Number of cycle Anticipated | Measured Devialed Accepance
in Value Value Yalue Limits
test signal (dB) (dB3) (dn) (dB)
Conlinuaus 1330 1330 2.0 -
Pasitive half cycle 1354 135.2 -0.2 +2.0
Nepative half eyele 1354 135.2 0.2 2.0
F TS 1204 0402066
¢ NS ¥

‘% Level Encarity on dhe reference level range

Anticipated | Measured
Value Value
{d8) (dB)
137.0 137.0
136.0 1360
1358 135.0
134.0 134.0
133.0 133.0
132.0 132.0
131.0 131.0
129.0 129.0
124.0 1240
1190 1120
4.0 114.0
9.0 109.0
4.0 1050

59.0 95.0
94.0 94.0
30.0 §6.0
84.0 84,0
294 50
74.0 74.0
£9.0 62.0
£4.40 64.0
59.0 59.0
$4.0 5.9
49.0 42.0
4.0 4.0
39.0 389
4.0 339
0.0 299
29.0 28.9
28.0 219
270 269
26,0 25.8
25.0 248

QF-TSIZAH 020604
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Cert. No, ; ACL22238
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22238
Job No. @ VCGSACHSER

Papes t BofB
11 Overload Indlcation
Measured value (B3 ) Agceplence
Tositive Nepative imils
one-halleyele § onehall eyele 5
£9.6 49.5
12. High leve) stability B
SLM Displey | SLM Display Devinted Acceplanee
Frequency at indiie! & final Value Lifila:
Weighting (d8) (dn} (dB) (a8}
A~ welgh 137.0 137.0 0.0

The reponed uncedainly is bassd on 2 standard uncertainty multiplicd by coverage l’m:l.ork -3 .

o pny value

QF-T51 - 02066

End of Calibratiun Cerdficale
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Sirinthem Rd, Bangbumru, Bangpiud Bangkok 10700 THAILAND, REC-TISH-TH 15
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§ ITH I POR N’; SITHIPORN ASSOCIATES CO,LTD.
ansociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. ¢ ACL22241
Papes ¢ TofB

Calibration Ceriificate

Equipment : SOUND LEVEL
Manufacturer ; RON

Model ¢ NL-424f Microp!
Serlal No.: 00623395 £ 19864,
1D No.: L

Condidon As Found : GOOL

Custemer & ALS LARBORATORY GROUP (THAILAND) CO.,
104 PHATTHANAIAR 40, PRATTHANAKAN ROAD),
KHWAENG PHATTHANAKAN, RHET SUAN LUA]
BANGKOX, 16250 THAILAND,

Locatlon ¢ - . ) £ o ? ;
Amblent Temperature : (2303} *C ’ i
Pressure 3 (1013 =3) kPa :
Relatve Humidity : (506 £20 ) %

Received Date G7 OCTOBER 2022

Calibration Date 20-21 OCTODER 2622

Date of Issue : 21 OCTOBER 20_;;2_

Calibrated by ; ‘" Mathalern Pisutpaisan

Approved by @ 7 w .
)

( Thanakul Petchumi

This certificate is issued in accordance with the requirements of ISOAEC 17023 standard, may not be reproduced

other than in full, except with the prior wrinen approvs] ol ihe head of Calibration Labotatory.

QF-TS12-H-01070664

§IT_H 1POR N; SITHIPORN ASSOCIATES CO,LTD.
Fesuciatuy CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. ¢ ACL22241
Jabr No.  ; VC65AC0089

Peges ; 3of8
Spmmary.of Measurement Resnlt ;.
Musimum-permitied
Parumeter uncerlalnty of
B " measurement (dB}
1. Absolule sensitivity v :
2. Selfsgenerated noise I

3. Acousticnl signal testa of frequency wrightinps
12511z
1000 Hz
000 He
4. Electricel signal tests of frequency weightings
For 10 lizto 4 kliz
For >4 kHz1o 16 klz
For > 18 kHz o 20 kHz
5. Frequency and ime weightings a1 1 kHz
6. Lang - term siability
7. Level linsarity on the reference level range

RYRNAN

RN

B. Level lipearity inc!udinmg the level range conirol
9. Tonc burxl response

10, Peak £ sound level

11. Overload indicativn

12, Migh level subility

A R N A A A

Q=TS 2-04-0-020664

7:/%4’.2,,

Cert No. 1 ACL22241
Job Na, 1 VCGSACORSD

Tages : ZofB
Calibration Procednre : CP-AC-01

Calibraton Method : E
This equipment was calibrated by based on JEC-61672-3 {20]
The LM had tests to Acvustcal and Electrical signal 1251 0F S
Standard Instruments,
For tests resulls of exch items were made by observation of ¢

Aneehoic chamtber and Reference

Condition of this result of callbratios :

I. Reference Stendard Tnstruments :
Instrument blade] Serlal No,
Waveform Generator 332104 MY48017076
Wavelomm Generator 335118 MY52302742
Digital Multimeter 33461A MY 53220104
Digital Multimeler 334614 MY$3220076
Digital Multimeier 344614 MY&80024273
Programmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2577900
Measuring Amplifier NA-ZKAl 14560495

2, Thig result of ¢alibration weas found accurate as shown on date and place of calibration &
3. This centificate is traceable 1o the intemational system of unit maintained at :
3.1 Nationel Lastitute of Metrology (Thailand), i
3.2 Thaiand Institute of Scientfic and Taelnological Rmsmhmsm}

QF-TS12-04-04-020664

> Zf/t., .

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
aEsociates CALIBRATION LABORATORY

Continuation ol Calibration Certificate

Cert. No, ; ACL22241
Jok Na. : VCG5AC0089
Pages ¢ 4ofR

Besult afcalibration s

1. Absclute sensitivity

Reference
Acoustic Signel
{4n})
3.9 (93.95)

2, Self-peserated nolse
2.1 Hormal test

Measured Value
(dB}
14.2

2.2 The microphone of the sound level mster was replaced by electrical sipnal i

Frequency Memured value
Weighting {dn}
A - welght 99
£ - weipht 164
Flat 224

3. Acoustieal slgnsl test of frequency weightlngy
Meter free-field aconstic responss st & level o

Frequency Deviation from vi viighling response curve (413)
(Hz) Flat Coa i Acceplance
D : Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 2.0 0.0 £ 1.0
2000 0.4 0.5 0.5 +5,0

QF-TE12-04-M-0200664

o 20A



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
pseociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

$ITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22241
Job Na. : VCSSACH0RS
Pages : Sof8
4, Elecirical signal tests of frequency welghtings
Weighting ntetwork respanse with relative to 1 XHz.

Frequency Deviation from various hiting response curve {dB)

(12) Flat C-weight

63 08 0.6

125 00 0.1

250 0.0 0.0

500 0.0 0.1

1000 0.0 0.0

2000 0.0 (8]

4000 0.0 G.0

8000 0.0 0.1

5. Frequency and tlme welghtings at 1 kHz
5,1 Frequeney weightings at 1 kl{z

Mearured Devinled Acceptance

Frequency Value Valye Limits
Weighling (d8) (4n) (dB)
A - weight 94.0 2.0 =
C - weight 940 0.0 £93
Flat 940 ; “$03

k02

5.2 Time weighting at 1 kHz

Measured | :i1 - | Ascsplance

Frequency Value i

Weighting (dB) {48) (dB)
Fast 94.0 6.0 .
Slow 94,0 0.0 £0.]
Leg 94,0 0.0 £0.1

6. Long - term stahllity

SLM Display | SLM Display | Deviated Acceplance
Frequency ot initial et final Vialue Limits
Weighting (dn} (dan) (4B) (d8)
A« weight 94,0 940 .0 +0.3

QF-TS1 23M-04-0208404

7*/,‘2//%

SITHIPORN, SITHIPORN ASSQCIATES CQO,LTD.
pssaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 3 ACL22U1
Joh Ne. : VC6SACO0R9
Pages : Tof8

8, Level lnearlty including the level ranpe control

. Devimed Acceptance

Anlicipated | Measured

Range Value Valus ;.. Limits
(dn) (dn)
Aute 94.0 9440

9, Tone birst response

Time Tome burst Antizipated
duration, Th Cyele Value
Weighting (ms) (dn)
0.25 | 108,0
Fast 2 3 117.0
200 800 1240
2 3 108.0
Stow 200 800 127.6
.25 1 994
SEL 2 8 108.0
200 800 128.0

10, P'eak C sound Jevel

Number of cycle Anticipated | Measured |- Deviated | Acceptance

] Value | Valye, Tepeak|: - Valiie Limits
test signal Capy | gdm) Ul (dmy | (dB)
Continuous 133.9 3 iR -

One 1364 ) | +3.0

Numtber of cycle Anticipated | Measured Devirled Acceplance
in Value Value Value Limiis
1¢51 signnl (dB) (dB) {dB) (dB )
Contincous 133.6 122.1 0.1 -
Positive hall eyele 135.4 135.2 0.2 2.0
Negetive half eyele 1354 1352 0,2 2.0

QF-T5{ 2-04--020684

= 2l .

Cert. No. 3 ACL22341
Jab No. : VC65ACH089
Papges @ Gal§

7. Level Hneardty on the reference Ievel ranpe

Anticipated | Measured Davialed Agceplance
Value Value
(dB) (dB)
1370 1370
136.0 1360
135.0 1350
1340 134.0
133.0 133.0
1320 1320
314 131.0
1250 1290
324.0 124.0
1i%.0 119.0
114.0 1140
109.0 108.0
101.0 104.0
9.0 980
9.0 $.0
89.0 890
84.0 §4.0
80 9.0
746 4.0
69.0 69.0
£4.0 64.0
59.¢ 55,0
54,0 54.0 . e,
49.6 48,0 0.0 x1.1
MG 4.0 0.0 =1.1
3.0 39.0 0.0 L28)
40 340 0.0 L1
0.0 30.0 0.0 &1
29.0 29.0 0.0 11
28.0 28.0 0.0 1.1
270 26.9 &1 1.1
260 25.9 0.1 %1l
5.0 250 9.0 +1.1

QF-TS12-04-04-020664

- /?ZZA .

SITH|PORN, SITHIPORN ASSOCIATES CO,LTL,
pssociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22241
Job Ne. @ VCGSACGDS?
Fages : 8af8

11, Overload [ndicaticn
Measured valug { di8 )
Positive Negative
otiz-halfeyele | one-half eyele
§9.5 83.6
12. High Jevel stablllty
SLM Display | S1.M Display Deviated
Frequency a inftial &t final Value
Weiphting (dB) {4B) (dn)
A - weight 13140 137.0 0.0

The reported uncenzinty is based on a standard uneertainty multiplied by covernge f'ac%or

or any value following calculation.providing & lavel of confidence of approximately 955 .

End of Callbratlon Certifleate E—

QF-TS1240M-14-020684
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45%/1 Sirinthern Ad, Bangbumru, ﬂanngud Bangkok 10700 THAILAND HSC-TISI-TH 17025
Tol0-2435-8900 Fax.0-2433-1G679 e-maltcalc hiphomeem hitpdfwwwsithiphorncom  CAUBRATION 0334
Cert. No. : ACL23080
Pages @ olB

Calibration Certificate

Equipment &
Manufacturer

Model ;

Serial No,: 00296517 /135220 {

iD No.: RYG_FR0434

Conditlon As Found : Gaoor

Cusfomer : ALS LABORATORY GROUP (THAILAND) CO,, LTI
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANARAN, KHET ‘SUANIUAN(‘,
HANGKOK, 19250 THAHLAND.

Lecation : ‘;D

Ambient Temperature ; (23843 “C

Pressure : (1013 £33 ki

Relalive Humidity : (500220} %%

IURERPY
Reeeived Date 24 JANUARY 2023
Calibration Date ¢ 25-26 JANUARY. 2023
Thte of Jssne @ 27 JANUARY 202

Calibrated by ¢ Heihakom Pisutpaisan

Approved by 3 7 m"
{ Th'mal.ul Peichurai

“Fhis certificate is issued dn accondance with the requirements of ISOJEC 11023 standard, may not be reproduced

olber thas i full, except with the prior writien approval of the head ef Calibration Luboratory.

QF-TS1 20404020004

SITHIPORN; SITHIPORN ASSOCIATES CO, LT,
gL CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL23080
Job No. : VOE6ACGD33
Pages @ lof8

Summary of Mensurement Resall ;.

Maximuso-permliied
Parameter uncertaloey of

castrenient (dB)

1. Abselule sensitivity 4
2. Selfpencrated noise 'd

3. Acoustical signal tests of frequency weightings
125 Hz v
100G Hz v
8000 Hz v

4, Eleetrical signal tests of fregq t

For 10 Hz to § kliz v
For >4 kHzto 10 kliz v

Fer » 10 kliz 1020 KMz

5. Frequency end time welphtings ar 1 kilz

6. L.ong - teusn stabiliny

7. Leveld linearity on the reference level range

8. Level linsanity including the fevel range control

9. Tone burst respanss

10. Peak ¢ sound level

ENENENENENENENY

11. Overload indication

12, High lavet stabitity

QF -T2 04D

7 A

51 T IPORN; SITHIPORN ASSOCIATES CO,LTD.
arsaciares CALIBRATION LABORATORY
Continuation of Calibratich Certificate
Cerl No. : ACLII0R0
Jeb Ne. 1 VC66AL0031
Pages 1 2008
Calibration Procedure : CP-AC-0]

Calibradon Metlod
This equipment was ealibrated by bazed on [EC-61672-3 {2013} 5
The SLM had 251 1o Acoustical and Electrical signal tests o
Standard Instruments.

iind Jevel meter (SLM),
i¢ chamber and Reference

For tests results of each items were made by observalion of cach Tstnimenis

Condition of this resut of talibration :
1. Refercnce Standard [nstruments :

Instroment Maode! Serlal No,
Wavelorm Gengrator 33zi0A MY4R017076
Waveform Geaerator 335118 MY5230214z
Digilal Multimeter 33461A MY53220104
Digital Multimeter 3461A MY53220076
Digital Multiracter 34461A MYG0024273
Programmable Atlenuator MAT-1070 62100114
Condenser Microphone 4380 2977500
Measuring Amplifier NA-2KAL 560495

2. This rezult of celibration wes found accurate as shown on date and place of calibration for
3. This certifieate is traceable 19 the inlernationat system of unit maintained at
3.1 Natiunal Institute of Metrology (Thailand),
3.2 Thailand Institute of Seientilic and Technolopical Regearc

QF-TS 1244040206064
> Al

s ITHI PQ RN; SITHIPORN ASSOCIATES CQO., LTI,
ARRRER A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. : ACL23054
Jab No. 1 YC66AC0031
Papes @ doff

Resuld of ealibrurion

1. Absolute sensithvity

Reference
Acoustic Signal
{4B)
93,9 (02,95)

2, Self-gencrated nolse
2.1 Normat test

Measured Value
(af)
[XA]

2.2 Tha microphons of the suund level meter was replaced by eleetrical sipnal

Frequency Mcasured vaiue
Weighting (dD }
A weight 14.2
- weight 19.9
Flat 255

3, Avoustical slgnal teats of Erequency weightings
Meter [ree-ficld acoustic reapamse a1  level &

Frequency Deviatos from Varis Ticy mghnng ehponse curve (dB}
() - Ascepiance
i o 1imits
125 0.3 0.3 0.3 +1.5
1000 0.8 0.0 0.0 + 1.0
E000 -LS -1 -4 5.0

QE-TSI MR 02066

7 ke



SITH ! PORN,; SITHIPORN ASSOCIATES CO,LTD,
prrodates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23080
Job No. : VCEGACH03]
Fages : 5cfB
4, Efectrical sigoal tests of frequency welghtlngs.
Weighting network response with relztive to | kHz

Frequency Deviation from varions fremqicicy weighting response curve (dB)

(Hz) Flat Coweight '

63 0.0 2.0

125 0.0 .1

250 0,0 2.0

500 0,0 0]

1000 0.0 0.0
2000 0.0 0.]
4000 0.0 0.0

2000 (] G.1

5. Frequency and tme welghtings &1 I kHz
5.1 Frequency weightings at 1 kHz

Measured Deviaed | Acceptance

Frequency Value Valve Limits
Weighling {dB) {dB} {dB} .
A - woight 94.0 0.0 [

© « weight 940 0.0 $02
Fiat 940 | 0B |dadls

5.2 Time weighting atl | kHz

Measured
Frequency Value
Weighting (dn) (dn) (48)
Fast 94.0 20 -
Slow 94,0 0.0 0.1
Leq 94,0 0.0 0.1

6, Long - term stability

SLA Display | SLM Display | Deviated Aceeptinee
Frequenay al initial at finud Value Limits
Weighling (B} (dB) (diy)y {dn)
A - weight 2.0 94,0 0.0 £0.3

QF-TS) 2-H-DL-G20664

7 AL

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Genmiiaie CALIBRATION LABORATORY

Continuation of Calibration Certificite

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Ereediétes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23GS{
Jobr No. : YCG5ACO03L
Popes  : GolB

7. Level Hinearity on the reference level range

Anticipaied | Measured Aceoptance
Value Value 2|5z Limnits
(dB) {d8)
37,0 137.0
1360 136.0
13340 135.0
1340 334.0
133.0 133.0
132.0 132,0
131.0 1350
129.0 129.0
124,60 1240
119.0 11940
1140 1140
102.0 109.0
104.0 194.0
99.0 96,0
930 94.0
85,0 89.0
8.0 84.0
9.0 79.0
7.0 14.0
6.0 £9.0
64.0 64,0
59.0 50.0
54.0 54.0
40.6 45.0
44,0 4.0
39.0 354
34.0 340
300 209
29.0 289
28.0 279
220 26,8
26.0 259
25.0 24.8

QF-TS12-04-0H-020064

7 At

SITHIPORN; SI'THIPORN ASSOQCIATES CQ,LTD.
pEraciaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL23E80
Job No. 1 VCO6AC003L
Pages  : 7oiR

. Level Haearlty Incleding the level range control

Anticipated | Mensured | Devisted Ageceplance
Renge Value Value ¥ .. Limits
{dB} (dB) {dB)
Auio 540 94.0 (|
9. Tone burs? response
Time Tone burst Anticipated | Measured
duration, Th Cycle Value Value
Weighting | (ms) {48) dn)
0.25 1 108.0 107.9
Fast 2 8 ML 1170
260 00 L340 134.1
2 8 105.0 1080
Slow
2{) 800 127.6 127.6
0.25 1 99.0 98.9
SEL 2 ] 108.0 108,0
200 BOD 128.0 128,]

16, Peak C sound level

Number of cysle Anticipated | Measured . Devisted' | Acceplance

in Value Valug Limiis
fest signad () ey [ cany
Continuous 133.0 00 -
Cne 1364 02 £3.0
Nomber of vyele Anticipated Measured Deviated Acceptanee
in Value Value Value Limits
Lest sigmal (dB } {dB} [dB) (di)
Continugus 133.0 1331 Al -
Positive half cycte 135,4 135.2 0.2 42,9
Negative helf cycle 1354 135.2 0.2 +2.0

QUTEEZ-0- (M1

I

Cert. No. : ACL23080
Jab No. @ VC66AC0031
Pages 1 Bal%

1. Gverload |ndiesilon

Measured value { @B }
FPosiive Negative

one-half cycle | coc-half cyele
89.5 89.5

12, High kvel siability

SLM Display | SI.M Display Deviated
Frequency &l initial al fingl Value
Weightizg {4) {da) (din)
A - welght 1370 137.0 0.0

B — End of Calibration Certlfcate

QFTS12-04- 040120640
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd.Bangbumry, Bangplud Bangkok 10703 THAILAKD. HEC-TISETRS mz‘
Tel.0-2435-8300 Fax.0-2433-1679 e-mallczhcenter@sithiphomueam hitp/wwwiithiphomeom  causRATIONaIs

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.: ACL22240
Pages : 10of8

Calibration Certificate

Equlpment :
Manufacturer :

Model :

Scrial No.:

ID Now:

Conditon As Found : GOOD

Customer ; ALS LABORATORY GROUP (THAILAND} CG,, 1)
104 PHATTHANAKAN 40, FIHATTHANAKAN ROJ@D,
RHWAENG PEATTHANAKAN, KHET SUAN LUAN
BANGKOK, 10250 THAILANI.

Location : -

Amblent Temperature ¢ {230 43)

Pressure : (1013 23 )

Retative Humldity : (500 +£20)

Recefved Dade : 07 OCTOBER 2022 ]
Calibration Date : 20-21 OCTOBER 2022 °
Date of Issue : 21 OCTODER 2032 -

Calibrated by REEE Meihakom Pisutpaisan

Approved by : 7 /%,

( Thanakul Petchumi

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

other than in fall, exeept with the prior written approval ef the head ef Calibration Laboralory.

QE-TSI24HDL-0064

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
asseciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI2I40
Jab No. : VC65AC0089
Pages @ 30f8

. uncerlalnty of
‘measurement {dB)

Parameter

1. Absolute sensitivity

2. Self-penerated noise

3, Acoustical signal 1ems of Frequency weightings

125 Hz

1000 Hz

R000 Bz,

4, Elestrical signal tzals of [requency weightings

For 10 Hz 1o 4 kHz
For>a kHate 10kHz

NANOPNNA NN

For > 10 432 to 20 klix

5. Frequency and time weightings at 1 iz

6. Long « term stability

7, Level tinearity on the reference level range

8, Level Jinearity including the leve] range control

%, Tone burst responss

10. Peak C sound Jevel

11, Overload indication

A RARN EARR BN RY RN F

12, High level stability

QF TS 1 2-04-4-0120664

27

Cert. No, 3 ACL22240
Job No. : VC63ACDOBY

Pages ¢t 20f8
Calibration Procedwre : CP-AC-01
Calibration Method :
This equipment was calitrated by bared on IEC-61632-3 (2013) eter {SLM).

“the SLM had tests t0 Acoustical and Eectrical signal tests of
Standard Instruments,

ole chamber and Reference
Tar tests reanlis of ench ilems were made by observation of ich Tns

Condition of this result of calibration :
1. Reference Standand Instruments ;
Instrument Model Serlal No,

Waveform Geaeralor 332104 MYa8070%6
Waveform Gencraloc ssnm MY52302742
Digital Multimeter 31461A MY53220104
Digital Multimeter 33461A MYS53220076
Digilal Multimeter 344614 MYS0024273
Progremmable Attenuator MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Amplifier NA-IKAL 34560495
2. This result of calibretion was found accurate a5 shown on date and place of catibration £ : L:.n_'l only.

3. This cenilicate is raceable 1o the itenational system of unit maintained at ¢
3.1 Naticnal 2nstilute of Metrology (Thailand},
3.2 Thailand Instinute of Scientific and Technolog:cal Re:wch (T!STR).

QE-TE 209402066

— D

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
pReGLiaten CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert, No. : ACL22240
Job Ko, : VCGSACOESS
Papes @ dofB

Besult of calibration ;.

1. Absoliste sensltivity

Reference
Acoustic Signat
(dB)
93.9(93.95)

2. Self-generated noise
2.1 Norma! test

Measured Valus
(dB}
14.2

2.2 The microphong #f the sound level meter was replaced by electrical sip;nl‘l’:np de

Frequency Measured value
Weighting (dn)
A -weight 10.4
- weight 17
Flat 23.0

3. Acoustical signal tests of frequency welghtings
Meter free-field acoustic response a1 a eVl of

Irequency Deviation from aghtmg teponse curve (d8)
Elz} Flat fo Aceeptenee
i Limits
125 0.1 0.1 0.1 + 1.5
1600 0.0 0.0 0,0 +1.0
£000 0.4 0.3 2.1 3.0

QE=TR12-(4-(H 42006 }1_
— FLA



SITHIPO R Nl,- SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Electrical slgnal tesis of frequency welghtings
Weighting network response with relative to 1 kHz.

Cert No. : ACL22140
Joh No, ¢ VCE5AC0089
Pages 1 5of8

Frequeney Deviatien from various frequenicy weighting responsc curve (dB)

) Flnt Coweight

63 0.1 -0,)

125 0.0 0.0

250 0.1 [+%1]

500 0.0 0.0

1600 0.0 0.0

2000 0.0 0.0

A0 0.0 0.0

R00¢ 0.1 0.0

£, Frequency and time welghtings at 1 kHz
5.} Frequency weightings at | kHz

Measured Deviated | Accoplance
Frequency Value Vilue Limits
Weighting (dB) (dB) (dn)
A - weight 94.0 0.0 LT
C - weight 4.0 0.0 02
Flat 94.0

+0.2;

5.2 Time weighting a1 1 kHz

+ Acceptance

Measured
Frequency Velue Limits
Weighting (dB) (dR)
Fast 94,0 -
Slow 04,0 =0.)
Leq 94,0 40,1

6. Long - term stability

SLM Display | SEM Display |  Devialed Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (d48) (4B} (dB)
A - weight 54.0 84,1 D, 0.3
QF-T512-03-(4- 02066+
- 27

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
aosociales CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

8, Level tincarlty Including the level range canirok

Cert. Now + ACLZ2H0
Job No, : VC65AC008%
Papes : TolB

Anticipated Measured Devinied Accepiance
Range Valge vie [ ¥
{dB) {48)
Anto D40 24.0
9. Tone burst response .
Time Tone burst Anticipated §  Measured
duration, Th Cycle Yalue Value
Weighting | {ms) (d8) (dn)
0.25 L 108.0 107.9
Fast 2 8 117.0 1169
200 800 134.0 134.0
2 8 103.0 307.9
Slaw 20 80 127.6 1276
0.25 1 99.0 98.8
SEL 2 § 108.0 J0R.0
200 800 128.0 128,0
10. Peak C sound Jevel
Number of cycle Anticipaied | Measured Devisted | Acceptancs
in Valps | Value, Lepeak Value Limits
test signal (aB) J2-¢dB)| 0 (dB) (dB)
Conlinuous 133.0 G0 00 -
One 1364 {01363 )0 0 3,0
Number of cycle Anticipaied | Measured Deviated Acceplance
in Value Value Value Limits
Lest signal (dB) (dB ) {dB) (da)
Lominuous 133.0 1330 0.0 -
Posilive helf cycle 135.4 135.1 -0.3 42,0
Negative hall cycle 1354 135.1 -0.3 2.0

QF-TS12-M-05020664

- 27

Cert. No. 1 ACL22240
Jab Ne. ; YCE5AC0089

Pages : 60fB

T. Level lincarity on the reference devel range

Anticipated Measuzed
Value Value
(dn) {dB}
137.0 13740
136.0 136.0
135.0 135.1
3340 134.1
1330 133.0
1300 1220
131.0 13.0
129.0 1250
124.0 1244
119.0 L12.0
114.0 114.0
109.0 109.0
1640 1041
9.0 996
by &40
E9.0 89006
84.6 240
79.0 79.0
74.0 740
69.0 9.0
640 640
$5.0 59,0
4.0 34.0
49.0 40.0
44.0 440
390 9.0
34.0 340
3040 300
250 290
) 289
219 2140
260 26.1
25.0 25.1

QFTS12-04:D4-020084

- /f"/?

SITH l PORN) SITHIPORN ASSOCIATES CO,LTD.
associales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22240
Job Ne. @ YCS5ACHSY
Pages : BalB

11, Overload indication

Measured valus (4B }

Tasidve Negative

one-halfeyele | one-hall cycle
896 206

12, High leved stabillty

Accepiance.

SLM Display | SLM Display Deviated
Frequency at initial at finnl Value Limits .
Weighting (4B} (dB) (dn) (B

A-weight 137.0 1370 0.0 20.3:7500

The reported uncertainty is based on a standand unceniainty multiplicd by coverage Detof k 2

or any value following calculntion.providing a lavel of confidence of appmximaicly o5

Edd of Calibration Certilicate

QF-T§12-04-4-020664

‘“ﬂf.#



SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN;: SITHIPORN ASSOCIATES CO,LTD.

453-451/1 Sirlthom B4, Bangbumry, Bangplud Sangkok 10700 THAILAND. ‘HSTTEHTL 37018
Tel0-2435-8800 Fax0-2433-£67% c-mailcal-center@sithiphorncom mlpffwwwsithiphomeom  CAUBRATION 0394
Cert. No, ; ACL22237

Pages :  lof8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION e .

Model : NL~42 Microphode U(f-_§2 4 Preamplifier NiI-24

Serinl No.; O1173611/ 172173 /74023

10 No. RYG_F50390

Condition As Found : Gooaw

Customer ; ALS LABORATORY GROUP (THAILAND) 0L, LTD.

4 PHATTHANAKAR 20, FHATTHANAKAN ROAD,
KIIWALNG PHATTIANAKAN, KUET SUAN LUARG,
BANGKOK, 10250 THAILAND.

Location ; -
Amblent Temperneure ¢ (230 +3) N

Pressure ¢ CIH3 23D ki's
Relative Humidity @ (500 +£20 ) %
Recelved Date s 63 OCTOBER 2022
Calibration Dade : 18-19 OCTOBER 2022
Date of Issne : 20 OCTOBER 2022
Calibrated by : Nathakom Pisnipaisan

Approved by : 7 /@M

( Thanakul Petchurai

This cerificate is fssued in accordance with the requirements of 1ISOAEC 17025 stzndard, may not be reproduced

other than in Fall. except with the prior written approval of the head of Calibration Laboratery.

QF-TS12-04-0-020663

S IT H E PORN: SITHIPORN ASSOCIATES CO,LTL.
CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cort. Mo, 1 ACLIZ217
Job No.  : VCO5ACO08H
Pages  : Jaff

Swinmary of Measuremens Result ;
Uncertainty | Maxlmum-permiticd
Farameder Fam Fall oncertalngy of
(@) measuretient (E1)
1. Absolute sensitivity v v 0.2 NA
2, Self-gencrated noite v 02 WA
3. Acoustital signal tests of frequency weightings o
125 iz v 03 N
1000 Hz v 1 - 03 06,
500 Hz, v 0.3 01 ..
4. Clectrical signad tsts of Dequency welghtings 3 : L
For 10 Wz 1o 4 K3z v - 03 06
For - 4 k42 10 10-kHz v - 0.3 07
For > 10 kliz 10 20 kliz - - - 10
5, Frequenicy and lime weightings at § kHz v - 0.2 02T
6. Long - term stabilily v 0. KES
7. Level linearity on the reference level range ¥ - a2 " pa
8. Level lincarity including the level range contral " - .2 &3
9, Tone burst résposse v - 2.1 0.3
10, Peak € sound level 4 - 02 033
11. Gverload indication v . [¥ 028
2. High Jevel stabitity v - %! 0

QE-TH1 2122

7 A

arher ey CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No, : ACL22237
Joh No. i YC§SACO08B
Pages 1 2of§
Calibratien Procedure 1 Cl-AC-01

Calibration Method ¢
This equipment was calibratzd by based on IEC-61672-3 (2013) Sland.ud fnr soing Jevel meter (SLM)-

The SLM had tesis o Acousticat and Elecmicat signal tests of E':qumcy u.c:p,'hlmg with An:;huu. chambet snd Reference
Standard Instruments.

For wests resulls of gach iterns were made by observation ef cach lnﬂmmznw dxspluy and alvo with SLM's display.

Condition of this result of calibration :
I Meferenee Standard Instraments ©

Instrument Model Srrlal Mo, Cerl. Mo,

Waveform Generator 33210A MY4E017076 EF-0007-22

Waveform Generator 33518 MY52302742 EF-0006-32

Digital Mulimeter 34B1A MYS3220104  ELLBP, 0470265

Digital Multimeser 334614 MY53220076  ELL.BP, 030265  09-Feb-
Digital Multimater 3HBIA MY6002427)  BELRP. 050265 00-Feh-23
Programmable Aticnuator MAT-1070 62100114 EF-0009-22  OF-Feb-23
Condenser Microphone 4180 2577900 AA-HDE322 24-Feb-23
Mesuring Amplifier NA-42KA] H56095 AABMS-R2 23Feb-23

2, This result of calibration was found accurate as shown on datg and place of calibration for this calibrated jtem only,
3

is centificate is raceable o the fatemational system of unit maintained at :
1.1 Mational Instilate of Metrology {Thailand},
1.2 Thailand Institute of Scientific and Technalogical Reaearch (TISTIY,

QUF-TSE2-03-04-020004

SITH ! PORN; SITHIPORN ASS0CIATES COLLTD.
et CALIBRATION LABORATORY

Continuation ol Calibration Certificate

Cert. No. 1 ACL22237
Jeb No. 5 VOSSACEY
Pages  : 4ofR

Result of calibration &

1. Absolute seasilvity

Relerence Measured Accepiance
Acoystic Signal Valge . Da_:\'iéliun Limit
(dn) (dn) (dn) (a8}
93.9(92.05) 91.9 0.0 +0.3

2. Setf~generated nojse
2.1 Nosma 1est

Measured Value
(di)
15.4

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

Frequency Measared value
Weighting (dB}
A - weight 12,0
C - weipht 8.1
Flat 23.9

A Aecgustieal signad tesls of frequency welghtfnpgs
Metor free-field acoustic response 2t 5 lovel of 84 dB

Friquency Devialion from variens frequancy weighting responze cupve (433}
fHz} Flat Coweight | Aneeight Acteptance
Limits
115 .5 0.4 0.5 1.5
T600 a 00 0.0 £ 103
00 2 -2 0.} 5.0

QF TS 2040447066

o .



SITHI PO RN;: SITHIPORN ASSOCIATES CO,LTH.
et it CALIBRATION LABORATORY

Cantinuition of Calibration Certilicate

Cert. Na, : ACL22237
Job Na, 3 VCESACO08R
Pages : 5ofB
4. Electrical signat tests of [requency weightings
‘Weighting network response with refalive to 1 Kliz

Frequency Deviation from various frequesioy weighting response curve {dB)
(H2) " : e ’ Acecplance
Flat C-weipht A-weight Lamits
63 -0 00 00 #2.0
125 .0 0.0 0.0 . 1.5
250 o0 0.0 0.0 1.5
500 0.0 6.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 o1 o6 *20
4000 0.0 0.0 0.0 +3.0
8600 0.0 0.1 0.1 +5.0
4, Frequency and time weightings at 1 kliz
5.1 Frequeney welghiings o1 1 kliz
Measured Deviated Acceplance
Frequency Value Value Limils
Weighling (dir) {dB} (4)
A« weight 94,0 [y h
C - weight 4.0 0.0 9,2
Flat 24.0 2] £0.2
5.2 Time weightng a1 1 kliz
Measured Deviated | Accoptsnce
Frequetrcy Value Value Limits
Weighting (dn) (dB} (dB)
Fast 94.0 0.0 -
Shaw 94.0 0.9 0.1
Leg 94.0 0.0 =01
&, Long - term stability
S1M Display | SLM Display}  Devinwed | Acceptance
Fregquency at initia} at final Value Litnjts
Weighting (dB) (dB) (dB) {d8 )
A - weight 94,0 040 0.0 +0.2

QF-TS] 2-(H+iH 120603

A .

$IT HiPORN. SITHIPORN ASSOCIATES CQ,LTD.
fEroctazes CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN: SITHIPORN ASSOQCIATES CO,LTH.
CALIBRATION LABORATORY

Continuation of Calibration Cercificate

&

LRTEER N 2

Cert, No, 1 ACL22237

Job Na. : VCE5ACO0ES
Papes 2 708
8, Level Hacarily In¢luding the kesved range control
Anticipated | Measured Deviated Acceplance
Range Valug Value Value Limils
{dB) (dB ) (dz) (dB}
Auto 940 94.0 0 E1.§
9. Tane burst Tesponse
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th Cydle Value Yaluc Value Limits
Weighting (ms) (dn) {8) (dn) {¢B)
0.25 1 108.0 107.9 0.4 1.5;-5.0
Fast 2 5 1100 117.0 0,0 10:-2.5
200 800 134.0 134.1 0.1 1.0
2 8 105.0 108.0 0.0 1.53:5.0
Slow
200 800 1276 127.6 0.0 +140
0,25 | 953.0 285 ~0.1 1.5;-5.0
SEL 2 8 108.0 1080 0.0 10;-25
200 800 1280 128.0 0.0 +31.0
10. Peak C zonnd Jevel
Kumber of cyele Anticipated | Muasured Deviated | Acceplance
in Yalue Value, Lepeak Value Limits
test sigmal {di) {d8) {dB) (dB)
Conlinuous 1130 1320 0.0 -
One 1364 1354 -1.0 13,0
Number of eyele Anticipated | Messwed Devisted Acceplance
in Yalue Yalue Yalue Limits
test signol (dB) {dB) {dB) (uB)
Conlinueus 133.0 1320 0.0 -
Positive hell cycle 1354 135.2 -0,2 =2.0
Negutive alf cyele 1354 135.2 0.2 =2,0

QF TS E2 DH-UH O30S

= Ll

7. Level linearity an the reference Jevel range

Anticipaked | Measured Deviated Acceplance
Value Walue Vﬁlﬁé Limits
(dB) (B} (aB). .| . {B)
137.0 137.0 [X] & 1.1
136.0 136.0 00 ° +1.0
1350 135.0 0.0 YRS
1340 134.0 0.0 kLY
1334 1330 2.0 #1.1
1320 132.0 0.0 £1.1
1310 121.0 0.0 x4
129.0 129.0 0.0 A
124.0 124.0 0.0 1.1
119.0 119.0 0.0 #1.1
[ 114.0 0.0 +1.1
109.0 109.0 0.0 £ 1.1
1040 14,0 0.0 £ 11
9.0 9.0 0.0 211
94.0 910 L] 21,1
55.0 £9.0 04 41,0
34,0 84,0 0.0 11
3.0 79.0 0.0 *1l
74,0 74,0 0.0 1.1
630 69,0 0.0 £1.4
64.0 6.0 0.0 1.
59.0 59.0 0.0 £
54.0 544 0.0 .t
43.0 4950 0.0 1.1
4.0 440 2.0 # LI
9.0 38.0 -0.1 +1.1
1,0 33.0 0.4 +1.]
30.0 25,9 0.3 211
29.0 289 0.1 £1.1
28,0 27.0 0.3 £1,1
27.0 26.9 8.1 +11
26.0 25.9 -0.1 =11
25.0 249 0.1 111

QF-T512-04-04-070464

Cert. No. : ACL22237
doh Mo, ; VCESACTUEE
: Gol8

Pages

7 At

SITHIPORN, SITHIPORN ASSOCIATLES CO,LTD,

PR

[SNI PTR ¥ RN

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. o, 1 ACL22237

Job No. @ VCESACLOBE
Papes @ Bol§
1L Overload indleation
Measwed value (dB ) Deviated Agceplance
Positive Negative Velue Limits
one-halfcyele | one-helf cyele (dB).. {dB)
$0.6 89,6 0.0 =1.5
12. High level stabllity
SLM Display | SLM Displsy Deviated Acceptence
Frequency at initial et final Valoe Limits
Weighting (dn) {dB) (di) (B}
A - weight 137.0 1370 Q0 0.3

“The reponied uncertainly is based on a standard uncertainty niultiplicd by eoverage factor k 2

or any vatug foliowing cafeulationproviding a lavel of confidence ol approximately 95 %

QF-TS 12t {1 20ihd

End of Calibrallon CertlGesie
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

251-451/1 Siinthorn Rd, Bangbumny, Bangplud Bangkok 10706 THAILAND. l::fj;‘l:::&l;g;:
Tel0-2435-8000 Fax.0-2433-1679 e-mail:cabrenter@iithiphomcom hitp ffwwwasithiphatncem

SITH IPOR N; SI'THIPORN ASSOCIATES CO,LTD.
""" CALIBRATION LABORATORY

Continuarion of Calibration Certificate

Cert, No. ; ACC23005
Papes <+ 1of3

Calibration Certificate

Equipment ! SOUND CALIBRATOR, -

Manufacturer: RION §

Model : NC-75

Serial No: 35002736

I3 No.: RYG 150496

Cuonditlon As Found : GOOD

Custamer ALS LABORATORY GROUP {THAILAND} CO., LTD.

104 PHATTHANAKAN 40, FHATTIIANARAN ROAD,
KHWAING PHATTHANAKAN, KHEY SUAN!U.-\N'G,
BANGKOK, 10250 TIANAND,

Location -

Ambient Temperature : {2303} °C
Pressure (1013 45) s
Relrtive Humidity : (500 =203 %3
Received Date 05 JANUARY 2023
Calibrztion Date & 17 JANUARY 2023
Date of Issue: 19 JANUARY 2023
Calibrated by ¢ Nathakom Pisutpaisen

Approved by 7 MZ\( -

{ Thanakul Petchurai )

This certificate is fssued In accordance with the requirements of IS0AEC 17025 standand, may not b reproduced

attier than in fill, except with the prioy writtes approval of the head of Calibration Labomatory.

QF =TS 220665

SITfH | Py)H N: STIHIPORN ASSOCIATES COLLTL,
CALIBRATION LABORATORY

Continuation of Calibration Certificute

Cert, No. : ACCI3005
Job No. ; VCGEACDDZY
Prges @ 3of3
sult of calibirstin
1. Saund pressore level
Specified sound Measwred | - Dovinled Tolerines
pressure Jevel viluz valge' Unceriain Ly iir;lil
(413} () (e (B) (s
94 93,98 .02 0.4 040
2, Frequescy
Specified Meapyred Deviated Tulaz“ancc .
Freguency vatue vitlue Ungertainty lirh:il
dlz) (He} (%) (%) (%)
1000 1068.0 0.0 6.1 !.0
3. Totat dlstertion
| — " -
Measured valee { 25 ) Uncertainty { %) “Tolerance limit (% } 7
0.35 0,10 ) 3000

The reporied uncerningy is hased on a standand un:crm:nry rrinlh‘pimd by coverspe factor k- 2

orany vaiug foliowing caloutation providing 4 favel of conrfidence of spproximately 95

End of Calibration Certifieate

QTSI 244 G 1030

a2l

Cert. No. @+ ACC23005
Job Na.  : VOCOGACDE

Pages T 203
Calibration Procedure ; CP-AC-03

Calibration Method : s
This equipment was culibrated by bazed on IEC-60942- 2003 Swn. d.

The sound pressare fevel, frequency and total distortion uﬁhe sound ali
microphone.

or Was ineasured using the reference

Condition of this resuit of ¢alibration :
1. Referzncz Standard lostwments :

Instrument Model Serlal No,

Wavelorm Generator 33518 MY32302742 EF-0008-22
Digital Mulimeter BGIA MYSI220104 P, 040065
Digital Multimeter IMEIA MYSE0076 BE, 030263 -
Digsital Multimetcr BtA MYE0024273 1P, 0541265 -
Programmeble Atcinalor MAT-107¢ 62106114 EE-0D9-22 -
Condensar Microphone 4180 2977900 AA-101322
Measuring Amplificr NA-ZKAl 34560495 AAI00522
Audie Analyzer AVICAIBOA  VTHBEIEY EF-0010-22 )

3. This cenificate is Laceable to the international system of unit maintained at ;

3.1 National Institate of Metrology {Thaflsnd),

3.2 ‘thalland lnstivate of Sciemific and Technolopicst Research (TISTRY, -

QF-TS12-05-04-120664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451451/ Sirithora Rd, Bangbumi, Bangplud Bangkok 10700 THAILAND

HEC-TISHTIS 17025
Tel0-2435-B800 Fax0-2433-1679 c-mallcabcentergsithiphorncom hitpffvavwsithiphomeom  CALERATIGHTsM

Crerd. Mo, + ACL23059
Iages  : 1ofg

Calabratmn Certlﬁcate

Equipment ;

Mannfacturer : RION

Modet : NL-a2/ Microphos 2

Serial No. 0302226} / 180399 BRI B9

1D No.: BEKK_F80010

Condition As Fourl : GO0

Customer ALS LABORATORY GROUD (THAH.AND} COL, LT

104 PEATTHANAKAN 40, PHATTEANAKAN ROAD,
KIWARNG PEATTHANAKAN, KHET SUAN LUANC
BANGROK, H250 THAILAND. :

Location ; .
Ambient Temperature @ (23043} T

Pressare 3 (323 ) kPa
Relative ITumidity ¢ (500 £20) %%
Recelved Date : 17 IANUARY 2023
Catlliystion Date ¢ 19-20 FANUARY. 2023 ©

Dote of Issue : 23 JANUARY 2023

: Nathakom Pisutpaisan

{ 'l'h:mahul Petchuns

Cnlitrated by ¢

This certificate is issued in accordance with the requirements ol 1SOAEC 17025 stamlard, may not be reproduced

other than in fult, exeept witk the prior waitten approvad of the head of Calibration Laboruory,

QF-TS1 230402006604



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

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSQCIATES CO,LTL.
Fsruciates CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. ; ACL2305%
FabNe. : YCE6ACTHZE

Papes t 2old
Calibration Procedure @ CP-AC-0t

Calibration Method ; ¥ :
This equipment wes calibrated by based on TEC-61672-3 (2013) Sisndzrd for sound level meter (SLM).

The $£.M had tests 1o Acoustical and Electrical signal rests of fréq s.wilﬂ A_:iec_lmic chamber and Reference
Standard Instramenis,

eighs

For tests resulls of vach s were mude by vbservation of cach Instniments di

Coudition of this result of calibracion :
1. Reference Standerd Instraments :

Inglrument Mpdel Serlal Nm
Waveforn Genetator 332104 MY4R017076
Wavelorm Generator kX:300:] MYS2302742
Digital Multimeter 33461A MY53220100
Digital Multimeter 3461A MY53220076
Digital Multimeter JH61A MY 60024273
Programmable Auenualor MAT-167¢ 62100114
Condenser Microphene 4180 2977900
Measuring Amplilicr NA-42ZKAL 34560495

2, This result of ealibration was found sccurate as shown v date and place of calibeation for this cal
3. This certificate is ke 1o the i ional system of unil maintnined at : Co

3.1 Natonal Institute of Metrology (Thafland). L R
3.2 Thailend Instirute of Scienfific and Technological Rescarc (TISTRY. -

QF-TSI2-04-bd-260

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
arrectatu CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. 1 ACL2305%
dnbNn, 1 VCB6ACON2G
Pages ! 40f8

Result of calllratlon ;.
1. Absolute sensitivity B
Reference Measiired Accepiance
Acoustic Signal ; " Limit
(dn} {dB)
93.9 (93.95) 40,5

2, Self-generated noise
2.1 Norme test

Measured Value
{48
15.7

2.2 The micraphone of the sound level meter was replaced by elecrrical signal inp.ut.dmce._--

Frequency Measured value S
Weightiog (dn) :
A - weight 1.6
C - weipht LY
Flat 23.6

3. Acaustlcsl signal tests of frequency weightings
Moeter free-feld acoustic response al a lovel of 84 4B

Frequency Deviation from ¥arious fregiency weighling response curve {dB}
(Hz) N B Acceplance
Fist Cweight |~ A-weight -
b A Limits
123 0] 0,1 0.1 1.5
1000 3.0 0.0 0.0 = 1.0
BOGO 1.4 1.1 1,1 +5.0

QFTSE2H 2

B

o2 LA

Cers. No. 1 ACL23059
Job M. VCE5ALCO026
Pages : 3ofB

S Ay en. 1 t:

Uncerialnty Maximum-permitted

Parameter uncertaloty af

asurement (¢B)

1. Absolute sensitivity

|

2, Sclf:gencrated noisc

3, Acoustical signal Lests of frequency weightings
125 Hz

1000 Bz

ANAEN

2000 H:
4, Llectrical signal tests of frequency weightings
For 10 Hz 1o 4 kilz
For >4 kHz o 10 kilz

N

For > 10 kHz to 26 klz

5, Frequency and time weightings o1 I kliz

6. Loug - lerm stability

7. Level Yinearity en the reference level range

8. Level Hncarity Incloding the Jevel range control

9. Tone hursi response
10. Peak € sound level
1], Chverload indicalion

12, High level stability

HENANESENRN SRR AN

D - 0.1

QF-TS13-H-H-030663

B

SITHIPORN: SITHIPORN ASSOCIATES CO,LTE.
Frenciete CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23059
Job No, : VCE6ACDO2G
Papes  : Sof8
4, Eteciricak slgnal testx of frequency welghtings
Weighting nelwork response with relative to 1 kHz,

Frequensy Deviation from various frequency weighting response curve (dH)
(Hz} , TSN Acoeplance
Flat C-weight ; A-'qul.gbl. : Limits
63 0.0 4.0 SO0 424
125 0.0 0.} 00" £1,5
50 60 1% 0.0 LU LS
560 o0 3] 0.0 B T O
1000 00 o0 2.0 ALl
2000 0.0 0.1 0.0 #2000
AN 0.0 0.0 0.0 +3.0
$000 Q0.0 0.1 0.} 5.0
§. Freguency and time welghtinps ot £ Kllz
5.1 Frequeney weightings at 1 kHz
Measured Devinted Acceplaned
Freguency Value Value Limit
Weighting (dn)y (uB) (dn)
A - weight 94.0 0.0 .
< - weight 94.0 00 0.2,
Flat 94.0 000 | E02:
5.2 Time weighting a1 1 kHz L 5 .
Measured Deviated Accéplance
Frequency Value Value Limits
Weighting (di3} (di3 ) (dB}
Fast 94.0 0.0 -
Slaw 24,0 0.0 +0.1
Leq 94.0 0.0 + 0.}

6. Long - term stabillty

SLM Display | SLM Display | Deviated Accemance
Frequency atinitigl at Tinal Vulue Limits .
Weighting (dB) (dB) (di) (dB)
A~ weight 94,0 940 0.0 1 0.3

QF-TS1 2404 D200

o Bl



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Eswd ey CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Arreciaies CALIBRATION LABORATORY

Continvation of Calibration Certificate

Cert No. : ACL23059
Job No, @ YCEGACONZ6
Pages @ Gof8

7. Level linearity on the reference feved range

Anticipated Measured Acceplance
Value Value i
(dB} (da)

137.0 1370
1360 136.0
1350 135.0
1340 1340
1336 1330
132.6 1328
131,65 1340
129.0 1280
124.0 1240
119.0 1190
1140 114.0
1.0 162.0
104.0 104.0
99,0 9.0
94.5 94.0
£9.0 89.0:
44.0 .0
75.0 79.0
74.0 4.0
£9.0 65.0
64.0 64.0
59.0 380
54,0 540
43.0 49.0
4.0 44.0
39,0 350 cQ + 1]
34.0 339 -0 =1.]
3.0 22.9 ~0.1 E2R
29.0 28,9 0.1 Ean!
28,0 27.9 -0,1 EXR
1.0 269 0.1 =].)
26.0 259 .1 = 1.4
25,0 M9 -0 x4

QF-TRI24HAH-020N0E

PN

$ ITHIPORN : SITHIPORN ASSOCIATES COLLTD.
mE e CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

Cert. No, : AUL23D5%
Job No. 5 YCe6ALO026
Papes : BofB

11, Overioad indication

Messured value { 483 }
Posilive Negative

one-half cycle | one-half eyele
39.7 89.6

12, High level stabiiity

SLAM Display | SLM Display Daviated

Froqueney at initial at final Valug i. :
Weighting (dB3) {dB) (B}
A+ weight 137.0 137.0 0.8

The reported uncentzinty is based on a standard wnecdainty maltiplicd by cmrmgf:'r ot &

or any value following caleutation.providing a lavel ef fidk of

e Ead of Calibeation Certificate

QF - TRI2HM-TH-AINMIEA

S AR -

Crerd. No. : ACL22058
Jeb Ne. @ YCE6ACHI26
Pages : Tof8

8. Level lincarity including the tevel range ceatral

Anlicipated | Measured | Deviaied 1§ Acceptance

Range Valug Value .. Limits
(4B} (dB)
Aulo 040 24,0

9. Tone burst response

Time Tone burst Anticipated Measured
duration, Th Cyele Value Value
Weighting {ms) (dn) (dn)
0.25 1 108.0 1079

Fast 2 g 1170 1378
200 500 1310 1341
2 B 108.0 108.0
Slow
200 300 i21.6 12796
0.25 l 99.0 98.9
SEL 2 g 1084 1080
208 R00 128.0 1280

10, Pexk C seund level

Number efeycie Asticipated
in Yalue
test signal {48}
Continuous 1330
One 1364
Number of cyele Anticipated | Measured Deviated | Accepiance
in Value Value Value Limits
st signal (dB ) {dB} {dB) (dB)
Continuous 133.0 133.0 0.0 -
Positive hatl cycle 1354 135.2 L2 2,0
Negative half cycle 1354 135.2 .2 +2.0

QF-T51 212060

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 Siinthorn Rd, Bangbumeu, Bargplud Bangkok 10700 THAILAND. PSE-TISI-TI5 37028
Tel0-2535-8000 Fax0-2433-1679 e-mallcal-center@sithiphorn.com hitpffwwwsithiphorncom  CalUBRATIGN 6332

Cerl No.: ACL22177
I'ages : torg

Calibration Certificate

Equipment : SOUND LLEVEL METER

dManufactaree TION T .

Model : NL-42/ Microphions UC-52 / Preamplifier NI3-24

Serial No. 00658241 /158767 1 SB169

1D No.: BKK_FS0098

Condition As Fousd : GODD

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

1 PHATTIANAKAN 40, PHATTHANARAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,
BANGKOR, H250 THAILAND.

Locatios ; -

Amblent Temperatare ¢ (230423 kS
Pressure : I3 23 kP
Relative Mumidity ¢ {500 20 %
Received Date : 25 JULY 2022

Calibration Date : 18-18 AUGUST 2022
Dute of Issue 12 AUGUST 2022

Calibrated by ¢

Approved by : 7 W
.
3

{  Thanakul Peichurai

Nathakam Pisutpaisan

This centificate Is issued in accordancs with the requirenyents o ISOEEC 17025 standard, may not be repreduced

atfser than in fall, except with the prior written approval ef the head of Calibration L shoratory

QF-TS12-H-04-00] 0664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

preeciates CALIBRATTON LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL22177
JobNo. : VOGSACH0T
Pages s 2of8
Calibration Procedure ¢ CPACO1

Calibratlen Metkod : Vo

This equipment was calibruted by based on EEC-51672-3 (2013) Slandard fof sound lovel mmeter (S1.M),

The SLM had tests (6 Acoustical and Electrical signal tesis nffrequencj.‘ w:ighling ith Anechoic chamiber and Reference
Stendard Insiruments. R S

Fur tests resulls of each items were made by obscrvation of cach Mstruments display and also with SLM's display.

Conditian of thls result of calibrativn ;
3. Reference Standand Ensiruments ; . B
Insleument Model Serfal No, Cerl. No, D Dt

Wavelonn Generator 3323104 MY48017076 EP0007-22 H-Feb-23
Wavelom Generator II/NB MY52302142 EF-0008:22;  O04-Fehe23
Digital Multimeter 334614 MYSI2201  EELBP. 040065 . 09:Fe
Digital Mulimeter 339614 MYS3220076  LELDBP, 030265

Digital Mukimater 34461A MY60024273  LEL.DP.USN265
Programmable Alicmuztor MAT-1070 6250044 EF-0009-21 . 07Feh-23
Cendenser Microplione 4180 2977900 ANIGI-22 . 24-Feb-23
Measuring Amplificr NA-42EAl 4560495

AA3005-33 . 22-Feb23

2. This result of calibration was feund accurale as shown on date and place of calibrtion for this cah;h'nlcd ftrem only,

3. This eenificate is traceable to the i ionel systemn of unil maintained a1

3.5 National Instinse of Metrology (Thailand).
3.2 ‘Thaitand Institule of Ssientific and Technolugical Research (TISTR),

QF-TS12-044M-02065

7 b

SITHI _P{) RN SITHIPORN ASSQCIATES CQ,LTD.
gEreerEre CALIBRATION LABORATORY

Continnation of Calibration Certificate
Cert, Na, = ACLINTT
JobNo. : VCGSACDETS
Pages 1 4ol

Besultofcalibration ;.
1. Absolute sensitivity
Relerence Measured Acceplance
Acauslic Signal walife " [ Deviatioa - Limit
(di) (dn) (dB) (dis)
93.9 (93.95) 93.9 2.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Yalue
(dB)
16.1

2.2 The miveophene of the sound level meter was replaced by eleetricat signal input device,

Freguenty Mreasured value
Weighting {dn)
A - weight 11.6
< - weight 18.0
Fla 2.7

3. Acoustical signal tests of frequency welghtings

Meter frec-licld seeustic respense al a level of B4 dD

Freguency Deviation from varions frequency weighting response curve (JB)
{Hz) 3 , Acceplanee
Fla C-weight A-weipht Limits
125 0.5 2.5 0.6 =15
F000 o1 0.1 0.1 + 1.4
8030 -1,7 +1.7 1.7 =50

QF-TH1 21020664

= 2l

SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
arrmeatis CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. : ACL211T?
Job No.  : VC65ACEIT]

Pages @ 3of8
vit LA LASH o H
o] &L [ Uncertinty | Musimunepermitted
Parameter “Pass: Fail L uncertaincy of
Sl : {dB)
S R SR measuremend (AB)
1. Absolue sensitivity 4 - e . NA
2. SelCgenerated noise v - 02 COMA
3. Acoustical signal Lests of frequency welphiings B IR
125 He v 03
1000 Hz v - 0.3
8000 Hz v - 0.3
4, Electrical signal tests of frequency weightings
For 10 Hz 104 kHe v - 0.3
For > d kifz 1o 10 Kiz v - 03
For = 10 kliz 1o 20 kHz - - -
5. Frequency and lime weightings i 1 kiHz v - 22 . :
5. ong - Lerma stability v - 0. ol
7. Level nearily on the reference level range v - 0.2 Rk
%, Level Sinearily including the leve) range control v + 0.2 i kN
9, Tone burst response v - 0,2 0.3
10. Peak C sound Jevel v - 0.2 0.35
11. Overloud indication v - 0.2 0.25
12, High level stability Y - 0.1 4.1

QF TSR0

> Bt

SITHIPGRN, SITHIPORN ASSQCIATES CO,LTD.
phrseiate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Ceri. Na. ; ACL22177
Jab Me, ; VCE5ACHDTY
Tages @ 508
4. Electrical slgnal tests of frequency welghtings
Weighting neswork response with relative 1o | kHz

Frequency Deviation rom varfous frequency weightling response curve (UB)
{Na} . ’ ~ Acceplance
Flat C-weight 5—% |§hl Limits
63 00 0.0 of |- *2.0
125 0.0 0.1 0.4 1,5
250 0.C 0.0 0.0 1,5
500 0.0 0.1 0.6 1.5
1000 0.0 0.0 0.0 £1.0
2000 00 0,1 0.0 2.4
4000 0.0 0.1 0.0 3.9
£000 0.0 0.1 0.l 5.0

5, Frequency and time welghtings at 1 kHz
5.1 Frequency weighlings at 1 kllz

Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (dn) (dn}) (dn)
A - weight 94,0 (] -
< - weight 93.0 00 %02
Flat 550 [H1] 0.2

5.2 Time weighting at § kHz

Measured Deviated } Acceplance

Frequency Yalie Value Limits
Weighling (dn ) {di}) (dB)
Fasl 94.0 0o -
Slow 94.G 04 + (.1
Tea 550 0.0 0.1

&. Long ~ term stability

SL.M Display | SLM Display | Deviated Acteptance
Frequency al initial 2t final Value Limits
Weighting (dB3 ) {dB) (dB) {dB)
A - welpht 940 .1 0.1 =03

QF-TSI214-(1-0268664

bt



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
petariaten CALIBRATION LABORATORY

Continuation of Calibration Certilicate

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

GNENCiates

CALIBRATION LABORATORY

Continuvation of Culibration Certificate

Cord. No, ; ACL2Z2ITT
Jab No. 1 VCESACO0?
Pages r Gaf8

7. Leved lnearity on the relerence kevel range

Anticipated Measwred Deviated Acceplance
Value Value Vi Limis
(dis) {dn} {d4B)
137.0 137.0 11
1360 136.0 £,
1350 135.8 W)
1340 1340 £,
133.0 1330 0.0 £ 1.1
132.0 132.0 0.0 *1.0
131.0 13 0.0 :1.]
128.0 129.0 0.0 1.1
1240 124.0 0.0 £}
119.0 119,1 0.4 £1.1
1140 1140 0.4 £ 1.
109.0 109.0 0.8 =11
104.0 1041 0. =11
99.0 99.0 i 211
940 54.0 [ =11
9.0 9.0 00 RN
840 34.0 0.0 + 1.1
790 794 0 =11
74.0 74.0 0.4 IR
59.0 50 00 (&1
530 4.0 00 | Lt
50,0 59.0 [ T
540 34,0 60 £1.
494 19.0 4.0 £ 1.1
444 4.0 0.0 + L
5.0 39.0 0.0 +11
344 340 G4 £ 11
300 299 0,1 = 1,1
29,0 89 ] = 1l
258 719 0l =1
210 269 .1 =10
26.00 259 -0.1 =11
25.0 2439 0.1 214

QF TSI H-AM-D2060

SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.
cromrree CALIBRATTION LABORATORY

Continuation ol Calibration Certificate

o AL

Cert. No. 1 ACEINTY
Jobh No.  : VC65AC0071
Pages @ #ofB

11, Overload indization

Measured value (43 } Deviated 'Accrpi-!n:e
Positive Hepative Vahiz Limite
one-half cyele | one-half cycle (dB) : X (d.B )]
§9.6 8.5 D1 Es

12. High levek stabifity

SLM Display | SLM Display Deviated Acceplance
Frequency at initial 4t final Value Limits -
Wrighting (dn ) {d) {dB) (dB)
A - weight 137,0 1370 00 0,3

The repenied uncertainty is based on a standard unegrtainty mulripglicd by coverags factor k =2°

of any value following ealculation.providing a lavel of confidence of approximataly 95 %6

et = End of Calibration Certificate

Q=TS E-0d 8- 020664

7

Cert. No. @ ACL22177
Jub No, @ VOGSACRDT]
Pages T Tol8

4, Level Hnearity including the level range control

Anticipated | Measured Deviated Aceepance
Renge Value Vahaz -. Limits
(dB) (é8) (48)
Autg 94,0 91.0 CUELL
9, Tone hurxt Fespapse . .
Time Tone burst Anticipated | Measured Deviated Acc'eﬁa:ziee
duration, Tb Cyele Velue Value Valug Limits -
Weighting {ms) (dB) (d) (dt) ()
0.25 1 1080 1079 -0 1510807
Fasl 2 % 117.0 1169 .1 10525
200 800 134.0 134,0 00 105
Stow 2 3 1080 1029 0.1 15550
200 B0 127.6 127.5 ~0.1 ZLG
025 [ 990 984 6.2 151750
SEL 2 8 1080 107.9 0.1 1032578
200 800 1280 1280 i TS
10, Peald C sound leve]
Number of cyele Anticipated | Measured Davinted Acceplance
in Valve  [Value,Lopeak| Ve Limits
et signal (dn) (i) | tdmy (di)
Continuous 1336 [ta3ae | oo -
One 136.4 136.3 0.1 +3.0
Numiher al cycle Amticipated Measured Ocviated Acceplance
in Value Value Value Limus
test signal (i) {diy) (dn} (4B}
Continuous 133.0 132.9 0.1 -
Pasitive hall ¢vcle 1354 135.1 0.3 +2.0
Negative half cycle 1354 135.1 .3 22,0
QF-TS 1204020664 P

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-45%/) Slrinthorn R, Bangbummy, Bargplud Bangkok 19706 THAILAND 1-TI517015

Tel 024358200 Fax0-2433-1679 e-maiical-center@sithiphorn.com hilp/fwwwsithiphormcom  CALERATIONO3M

Equipment

Afanufacturer : RION DL X .
Model @ NL-2/ Microphone U_c—;jz { Préamiplifier }
Seriak No.s 0658239/ 157785 /48089 - 1

10} No.z OKK FS0096

Cendition As Found ¢ GOOD

Customer ;

Loeation :

Ambient Temperature 1023 T
Pressure G 3 KPa
Rebative Humidity : {500 £20) i

Recetved Date:
Calibragion Date ¢ 13-16 DE
{ate of Issue :

Cert, No. ;s ACL22286
Pages @ lofB

Calibration Certificate

SOUND LEVEL METER "

ALS LABORATORY GROUP (THAILAND) CQ)., L'ID .
104 PRATTHANAKAN 49, PRATTHANAKAN ROAD,

KHWAENG PIIATTHANAKAN, KBET SUAN I.UAI%_?‘
DANGROK, 10250 THAILAND. i

30 ROVEMBER 2022
EMBER 2022
19 DECEMRER 3022 -} -

Calibruted by : Mathzkom Pisutpaisan

7@%

{ Thanake! Perchuni

Approved by 3

This centificate is issued in scconlancs with te pequirements of 1SO3EC 17023 stendard, may not be reproduced

other than in full, except with the prior wrnen approvad of e head of Calibrtion Laboratory,

QF =TS0 ]



SITH{PORN; SITHIPORN ASSOCIATES CO,LTD.

SRR CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert No, : ACL22286
JubNo, : VCEACODIS
Pages : Joff
Calinration Procedure : CP-AC-0}

Celibration Method : R
This cquipment was calibrated by based on IEC-61672-3 uﬂﬂ) Sta 2
The SLM had 1ests 1o Acoustical andé Electrical signal tests o_ff‘z:qu 1
Standard Insiruments,
For tests results of cach ftems were made by observation of each nsthments

ol d level meter (SLM).
i Ainechoic citamber and Reference

Condition of this result of calibeation :
1. Reference Stondard Instruments ©

Insipumens Mudel ScrlplNe,

Wevelorm Generator 33z210n MY480170%6

Wavelorm Generator asue MY52302742

Digitel Multieter 33461A MY353220104

Digital Multimeter 33461A MYS3220076

Digital Mullimeter 3HELA MY®0024273

Programmable Aftenuator MAT-1070 621001 14

Condenser Microphone 4180 2971900 AA-_]O_13- .
Mersuring Amplifier NA-ZKAI 34560495 AA-3D05220

2, This result o calibration was found accurate 35 shown on date and place of calibration for this galbraied iténs only.
3, This certificate is ble Lo the i ional system of unit maintained gt : ’ S

3.1 Kational Instilule of Metrology (Thailand). -
3.2 Thalland Insutute of Seiendfic and Technological Research (TISTI

QF-TS12-0A-H-02066d

SITHIPORN: SITHIPORN ASSOCIATES CQ,LTD.
s tete CALIBRATION LABORATORY

Continuation of Calibration Certilicate
Cerl, No, 1 ACL22386
Jdob No. 1 VCEGACE015
Pages : 4of8

1 1 M
1. Absolute sensitivity L o
Reference Measured [ 0 Acceptunce
Acoustic Signal Do | Limis
(B) (diFy | - rdn) (dB)
93,9 (93,95) 93.9 Coa 103

2, Self-generated voise
2.1 Normaol test

Measured Value
(dn)
15.1

2.2 The wicrophone of the taund level mater was replaced by elecirical signal inpul device:

Frequency WMeasured value
Weighting (dD)
A+ weight 12,0
C - weight 181
Flal 21.7

3. Acoustical signal tests of frequency weightings
Muter free-field acoustic respanse atn levet of 84 dB

Frequency Deviation from varicus frequency weighting responise curve (dB}
) Flat Coweight "~ | Acweigh Acseplamce
Limits
135 0.1 0.2 .2 +).5
10640 -1 L0 0.0 +1.0
A000 1.2 1.3 -1.2 +3.0

QF TS F2AH-L 204

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

prrarieniy CALIBRATION LABORATORY
Continuation of Calibration Certilicate
Cert. No. : ACL22186
. 1 YC66ACO01S
Pages  ; 3off
1] LYY 215311 1] H

I_J_!l‘cﬂ!!“'}' Maxlnwm-permitted
Parameter ungertainly uf
12 measurempat (AB)
1. Absolule sensitivity v D NA
2. Selfigencrated noise v
3, Acoustizal signal tests of requency weightings X
12511z v 03
1000 iz v - 0.3
8000 iz v - 03
4, Flecrrical signal fests of frequency weightings
For 101z 104 iz v - 63
For> 4 kIl 10 10 kl1z v - 03
For > 10kHz 10 20kHx - - -
5, Frequency and lime weightings at | kHz v - 0.2
5. 1.ong - term stability v - 0.1
7. Levct linearity on the reference level range v - 02
8. i.evel lineanity including the level range contral 4 - 0.2
9, Tone burs| reaponse v - 02 ST
10. Peak € sound level v - 02 T D3S
13, Overload indication i o T P T 0.25
12, High level stability AN R TR 0.1

m AL

QU-THI ML
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTL.
rentene CALIBRATION LABORATORY

Continuation of Calibration Certificaze

2L

Cert, No. : ACL22286
Joh No, : VC66ACO015
Pages  : 5oi8
4. Electrieal slgnal 10818 of fregueney welightlngs
Weighting nenwork respoase with relative 1o 1 kllz,

Frequency Deviaton rom various (reqiency weighting response corve (dB)
{Hr) . L Acceplance
Flal C-weight . Akuisht S Limis
£3 -1 -0.1 R 8 N
125 0.0 00 [ B 2
250 0.0 0.0 2.0 1.5
500 0.0 G0 0.1 1.5
1000 .0 0.0 0.0 10
2000 0 0.0 0.0 *2.0
4000 Px] 0,0 (1] +3.0 -
$000 G4 0.1 0.1 5.0

5, Frequency and time welightings a1 T kHz
5.1 Frequency weighlings al 1 kHz

Measured Devialed Acceplance
Frequency Value Value Limits
Weighting Lan) (dB} (dB}
A - weight 94,01 0.0 .
- weight 44,9 0.6 £0.2

Flatl 2.0 0.9 - 202

5.2 Time weighting at } kHz

Mensured Deyiated | Acceplanee

Freguency Value Value Limits
Weighting {dB) (dB) (i)
Fast 9.0 0.0 -
How 94.0 1.0 £ 0.1
Leg 24,0 0.0 & (1

6. Long - term stubility

SLM Display | SLM Displuy ] Devigied Acceptance
Frequency o initial 1wt final Value Limits
Weighting {4l ) (ds) (d8) {en)
A - weiphn 99.G 94.0 0.0 +0.2

QF 181 2-04-1d-{120b0
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTI.
A CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22286
Job Na, 3 VCE6AC001S
Pages : 7of8
B Level linearity Including the hevel range conlrof

Anticipaied Measured .

Acveplance

Range Value Yalue
(dn} {dn}
Autg 4.0 940

4. Tone bursi responze

Time Tane hursy Anticipated | Measured Devidted 7 { ‘Accepiance |
durstion, Th Cyele Value Value Valis ’
Welghting | (ms) (dB) (dB) (dn)
0,25 1 108.0 i07.9 ~0.1
Fast 2 B 1170 117.0 0.0
260 800 1340 134.0 0.0
2 8 1080 108.0 0.0
Slow
200 SO 127.6 127.6 0.0
0.25 i 99,0 989 0,1
SEL 2 4 108.0 108.0 06
200 $00 128.0 128.0 0.0

10. Peak C sound level

| Accepiance

Number of cycle Anticipated | Measured
in Vahe ; Limits
test signat {38} (dB)
Continuous 133.0 -
One 1364 =30
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
fiest signat (a8 ) (dB) (dR ) {dB )
Continyous 1134 133.0 0.0 -
Pasitive half eycle 1354 135.4 -0.3 L0
Negative half eycle 1154 135.1 0.3 12.0

QF-TS 1 2-iH-A-0T0U604

SITHIPORN ASSOCIATES CO.LTD.
CALIBRATTON LABORATORY

451-45141 Sldnthem R, Bangbumry, Bangplud Danghok 10700 THAILAND. RTINS 17025
Tel0-24359800 Fax0.2433-8679 o-mailicalcentes@siiiphomeom hitp/fewwsiiiiphonoom  CAUBRATION OIS

Cert. No. : ACL22253

Pages 1 ef8
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Calibratien Certificate
Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model ¢ NL~42/ Microphone UC'SZ i l‘mmphﬁn-'N'll—Id
Serial No.x 01122504/ 169436 / 12457
ID No.: BRK_F30033
Conditice As Foand : Goan
Customer 2 ALS LADORATORY GROUF (TIIAILAND} CO., L.TD.

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

Location ¢ -
Ambient Temperature : (230 £3) R
Pressuro: (1003 23 kPa

Refative Humidity = (500 20 ) bt

Neecived Date s 0 NOVEMBER 202
Calibration Date : 02-03 NOVEMBER 2622

Date nf Issue @ (4 NOVEMBER 2022

Cadibrated by : Nathakom Pismpaisan

p .

Thanakal Petchumi

Approved hy ;

This centificate is ssued i accordance with the requirements of 1IS0TEC 17025 standard, nray oot be reproduced

other thar in full, execpt with the prior writtes approval of the head of Calibrotion Loboratery.

QU-TSE2AH-H-D2H

SITHIPOAN, SITHIPORN ASSOCIATES CO,LTD,
AR CALIERATION LABORATORY

Continuation of Calibration Certificate

# A

Cert, No. : ACL222d6
Job No. & YCE6ACODIS
Papes ¢ Sof8

11, Overload tadication

Measured vatue (4B )
Pasitive Hegative

onehalf cyele | one-half eyele
39.5 89.6

12, Hlgh eved stabiiicy

SLM Display | SLM Display | Deviated
Frequency at inigial at finat Value
Weighting 140y (dn) (dn)
A - weight 137.0 137.0 0.0

The reporied uneertainy is biased on a stasdard unconainty muktiplied by coverape

or any valiue following calculation.providing 2 lavel of confidence of spproximately 9!

— Exnd of Calibration Certificate

QF-TSI2-03-{H-020064
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTD.

e ren CALIBRATION LABORATORY
Continuvation of Calibration Certificate
Cert. Mo, ; ACLIZZ53
Jah Ne. 1 YCS6ACO004
Tuges r2ofB
Calibration Procedure : CP-AC-DE

Calibration Method ¢
This equipment was caliheated by hesed on JEC-61672-3 (2013) Siandard for sound lovel meter (SLM).

The SLM had tests 10 Acoustical and Elecrrical signal teels nf[nqumcy we:g]mng w1|.|| Anuhmc chumber and Relerence
Sandard InFruments.

For 1ests resuBts of each fems were mads by observation of each Tnstrumsnti d.|q|1ny and olsa vith SI.M s display.

Cugdition of this result of calibration :
1. Reference Stendard Instruments

Instrument Madd Sxrlad N, Cerbin, - DueDate

Wavelorm Generator 332104 MY45017676 EF-0007-22 . 04-Feb-23
Wavelorm Generator EREIRIL) MYI2302742 CI000822 04-Fel-23
Digital Muldmeter IMGIA MYS32200104  EEL.DP. 040265  0-Feb-23
Digital Muimeter 334614 MY$3220076  EELBP, 030265 -03-Feb-23
Digital Mulfimeter I44BIA MY60024273 RLLDP, 050365 09Febe2d
Programmeable Attentiator MAT-1070 62100114 LE-000923 - T Feba3
Condenter Microphone 4180 2977900 VT L RS TR

Measuring Amplifier NA-12KAL 34560455 AAS00SE2 - 23Feba3

2. This result of calibration was foumd sccurate as shown on date and place of calibration for this calibrated item only,
3, This certificate is traceablc lo the inemational system of uhit maintained ot ¢

3.1 Nutional Instiiue of Mewrology {Thailand),

3.2 Thailand Instivte of Scientific and Technological R h (TISTR)

QF - TSE2-G 40026



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
phrne bty CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Ko, : ACL22253
Job No. : YCA6ACIO0H
Pages  : 3of8

4 .
R Uneertaloty [ Masimum-permitied
Parnpmeter P: X 5. (da) _. . uncertaiaty of
| c R ;. measurement (dB)
1, Absoluic sensitivity v - (SRR A
2. Self-gencrated noise v - L0 WA
3. Acoustical signal tests of frequency weightings e
1253z v - 03 . B
1000 Hz v - 03 06
5000 Hz v - 03 0
4. Flugtrical signal tests of frequency wei L
For 10 Hz to 4 kilz v - 0.3 06
For >4 kliz to 10 kHe v - 0.3 0.7
For > 10 kliz 10 20 kHz - - - 1.0
5. Frequency and time weightings a1 1 kHz v - 0.2 0.2
6. Long - term stability v - 0.1 0.1
7. Level linearity on the relezence level sange v - 0.2 03
%, Level linearity ineluding the level range contral v . 02 0.3
9, Tons burst fespense v - 0.2 0.3
10, Peak C sound leve} v - 92 035
11, Ovesload indication v - 92 0.25
12. High level stability I [X]

QF-T51 2-(4-04-020603
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SITHIPORN.: SITHIPORN ASSOCIATES CO,LTD.
hren it CALIBRATION LABORATORY

Continuation of Calibration Certificaze

Cerl. No. : ACL22253
Job No.  : VCE6ACDOD4
Pages @ 50f8
4. Electrical signal tests oF frequensy weightlngs
Weighting network response with relative 1o L K3z

Frequency Deviation [rom various fr {ghting response curve (1)
(Hz) 3 .\ Acceplance
Flat C-weipht __{\-\Af_c_mh! AN Limits
63 06 0.0 0.1 120
125 0.0 0.0 0.0 1.5
250 0.¢ 0.0 0.0 £1,5
500 0.0 0.0 0.0 =15
1000 0.0 [X1) 0.0 =10
2000 0.0 0.1 C.0 2.0
A000 0.0 0.0 0.0 3.0
3000 0g 0.1 0] 5.0
&, Frequeacy and time welphilngs ut T XHz
5.1 Frequency weightings at § Kz
Measured Deviated Acceplince
Frequency Value Yalue Limits
Weighting (dB) (dB) {48}
A+ weight 94,0 0.0 -
C - weight 24,0 k] £0.2
Flat 94.0 00 =02

5.2 Timne weighting at | kliz

Measared Deviated Acceplance

Frequency Value Value Limits
Weighting {di) {di) (dB}
Fust 940 0.0 -
Slow 94.0 .0 & 0.1

Ley 94,0 0.0 = (L1

&. Long - term stability

SEM Display | 81 M Display]  Deviuled Arceplange
Feequeney at fndtial al finul Value Limits
Weighting {dn) (483 (dB} (dB)
A - weight 94,0 4.0 0.0 + 8.3

QF-F51 2104120003
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SITHIPORN: SITHIPORN ASSOCIATES CO,LTL.
aRTatiRtey CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢ ACL22253
Job Ne, : VCEGAC0004
Pages  : 4ol§

Resuit ol eallbration
. Abselute sensifbvity
Reference Meagured 700 Aeceplance
Acoustic Signnl Valie ;. §© Peviation Eimit
(dB) (aBy | (dB) | (dB).
03,9 (93,95) 439 0.0 0.3

2. Self-penersted noise
2.1 Normal test

Measured Value
{40}
16.4

2,2 The microphane of the sound level meler was replaced by electrical signat input device. ©

Frequency heasured value
Weighting (dB}
A - weight 13.8
C - weight 199
Flat 257

3. Acuustival abgnal tests of requency welghtings
Meter free-fick! acoustic response at o level of 4 4D

Frequency Deviatdon from various frequency weighting response curve {dB}
(U . . . Accepiance
Flat Cweight A- 4
3 cigh welgh Limits
125 04 04 0.4 :1.5
1000 2.0 04 0.0 + 1.0
OO0 -1.3 -1.2 -1l 25.0

QF-TS1T-M-H-02066
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SITHIPORN, SYTHIPORN ASSOCIATES CO,LTD.
AR CALIBRATION LABORATORY

Continuation of Calibration Certilicate

Cert. No. : ACL222583
Joh Na.  : VUGGACHINM
Pages @ GoF8

7. Level Hnearity on the reference level range

Anticipzied | Measured | Deviated { Acceptance
Value Value © Value Linits
(d8) (dB) |: (dB) (dn)
131.0 137.0 Lo 00 ] 2L
136.0 136.0 0.0 1.1
1350 135.0 0.0 1,1
134.0 134.0 4.0 1.1
133.0 133.0 0.0 +1.1
1320 1320 0.0 4 1.0
131.0 131.0 0.0 + L.}
129.0 129.0 0.0 L3
124.8 1240 0.0 2 LI
119.0 1190 0,0 1.1
115,60 1136 0.0 1
100.0 1090.0 0.0 % 1.1
HH.O HH.G 0.0 £ L1
99.0 95.0 0.0 % 1.1
4.0 24,0 0.0 =11
850 89.0 9,0 =11
840 §4.0 0.0 1,1
760 75.0 2.0 +1.1
740 74.0 0.0 1,1
6.0 69.0 2.0 + 1.1
640 64.0 2.0 +1.1
560 50.0 09 +1.]
54,0 54,0 0.0 1.1
49,0 49,0 0.0 211
44.0 4.0 0.0 1.1
3.0 38.9 -0.4 1.1
34.0 33.9 0.1 & 1.1
300 29.9 0.4 % 1.1
24.0 28.8 -02 * L1
28.0 27.9 0.} + 1.1
27.0 26.9 -0.1 +1.]
260 259 0.1 N
250 4.8 -0,2 = 1.1

OF-TSE2-04- (020664
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Continuation of Calibration Certilicate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

EEEE AN O N

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL22253

Job No, ¢ YOS6ACOONS
Pages  : 7of8
B. Level Bnearity inctuding the level range contral
Anticipated Measured | Deviated Acceplancs
Renge Value Value - .Limits
(48} (4R) {d)
Auto 94,0 94.0 A
%. Tone burst response =
Time Tone burst Anticipated | Measured Deviated
duration, Th Cyele Value Value Value
Weighting (1) (di) {d ) (as)
0.23 1 1080 107.9 0.1
Fast 2 3 1i7.0 1170 0.0
200 800 1340 134.1 0.1
2 8 108.0 108.0 0.0
Slow
200 800 1274 1214 0.0
0.25 1 £9.0 98.9 0.1
SEL 2 3 105.0 108.0 0.0
200 8O3 128.0 128.1 0.}
10. Peak Csound Jevel
Number of eyele Anticipated | bleasured Deviated ! Acoeplance
in Value  [Valu, Lepeaki  Valu Limits
tes1 signal (dB) (dB) (dit) (dB)
Continuais 113.0 133,0 00 -
One 1364|138 0.7 +3.0
Number of eycle Anticipated | Mensured Devisted | Acceptance
in Value Value Value Limite
1est sipnal {dB) (dB3) {dB) (4B}
Contimioos 1330 133.9 0.0 -
Posilive hall eyele 135.4 1352 -0.2 2.0
MNepative hall eyele 1354 1352 0.2 2.0

QF-TH1 2AH-I-02006%

SITHIPORN ASSOCIATES CO,LTD.

CALIBRATION LABORATORY

451+451/1 Sivintharn Rd.Bangbumny, Bangpiud Bangkok 10700 THAILAND.

Tel0-2435-8800 Far0-2433-1679 c-maficai-center@sithiphom.com hitp/fewwiithiphomeom

HEC-TISETS 47025
CALIBRATION O3

Calibration Certificate

Equipment ¢
Macufactorer:

SOUND LEVEL METER -
RION i

Modeck: NL-a2 Microphone t_JC-SE fPr_eurnpliﬁer Ni{-24
Serial No.: 00873007 371842/ TMBS

1D Now: RYG_F50384

Condition As Found : gooen

Customer !

Cerl. No. : ACL22EH2
Pages @ leofB

ALS LABORATORY GROUP {THAILAND) CO,, LTD,
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PRATTEARAKAN, EUET SUAN LUANG,

BANGEKOK, 1025¢ THAILAND,

Laocation : - %
Ambient Temperature : (2303} “C 'E
Pressure ¢ (101323} kPa E
Refative Humldiny & (300 220) i) g

A

Received Date :
Calinration Date ¢
Date of ssue ¢

23 AUGLST 2022
26-31 ALUGUST 2022
02 SEPTCMBER 2022

1. Overload Indication

Cert. No. @ ACL22253
Jab Ne.
Pages

: VOGBACH0NS
: Balk

Messured value { 433 -Atgeplance
Posilive Negative
onc-halfeyele | one-halleyele
80.6 9.7 A CALS
12. High level stability
SLM Display | SLM Display Deviated
Esequency at initial al final Value
Weighting (dB) (dB) (4B)
A - weipht 137.0 1370 0.0

ar any value following caleulation.providing 5 bvel of confidence of approximatzly 95 %,

End of Calibratlon Certificate

OF-T$I H04-120664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation ol Calibration Certilicate

Czlibration Procedure @

Calibragion Method :

CP-AC-01

Cert, No. & ACL22182
Zob No. : VC45ACO0TT
Pages ! TofB

This equipment was calilbrated by based on IEC-61672+3 (2013}Slmdsrd for ;nmd lavel meder (SLM).
Tiie SLM had tests te Acoustical and Electrical signal teats ofﬁ-equ ¥ weighting wnh Agirchols chamber and Reforence

Standard Inswruments.

For tests resulls of each items were made by obacrvation of each [mtmments digpy 5 nnd a]sn mLh SI M‘

Condition of this resnlt of calibration :

b Reference Stendard Instrumems ©

display,

Iastrument Muole] Yierial No,

Waveform Generator 22004 MY48017676

Wavefom Generator asn MY52302742

Digital Mulimetcr 33A61A MY3322614 i Fe
Digital Multimeter IHIA MY$3220076 . 09Feb23
Digital Multieter IHEIA MY60024273 " 09-Eebr23
Programmabls Atenusior MAT-1070 62100114 B _07-}’@-23
Condenser Microphone a0 2977900 24 Fehr23
Measuring Amphficr NA-42KAL 14560405 T 22-Feb-23

2, This resylt al calibration was found accurate as shown ot date and place of calibration for this cnlabrnled item only.
3, This centificate is travexble 1o the intermationa! system of unit nztintakned at :

3.1 National Institutz of Melrology (Theitand).
1,2 Thetland Institute of Scientific and Technelogical Rezearsh (TlSTP)

Calibrated by :

Nathakomn Pisuipaisan

7%

{ thanakul Petchurm

Approved by

This centificate is issued in accordance with the requirements of ISOARC 17028 standard, may not be reproducad

wther than in Mol exeepr with the priar written appraval of the head of Cadibration Laboratory.

QF-TS 124454070604

QTSR0 -006iH
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5 ITHIPORN; SITHIPORN ASSOCIATES CO,LTLD.
Areouiatns CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. No. s ACL22182
JabNe. : VCSSACHTT
Pages @ Joff

T EUE | Udeertainty | Masimum-pernstied
Parameter : l'ass .F_ill . (dﬁ) . uncertainty of
I ;- measurement (dB)
1. Absolule sensitivity 'd - 0.2 S WA
2. Self-generated noise v - 2.2 N WA
3. ical signal tests of freg: ighli R
125 Ha v 0.3 RS T L
1000 He v . 0.3 [
8000 12 i 04 R
4, Elecirical signal tests of frequency weightings L Sl
Tor 10 lizto 4 Kl Iz Y - 0.3 L 0400
For>d kiz 1o 10kHz v - 03 EU g
Yer > 10Kz to 20 K132 - - - T SR
5. Frequengy and lime weightings ot 1 kiTz v - .2 . L3
6. .ong « lerm siability v - '8} FRRNE A BoE
4, Level linearity on the reforsnee level range v . 02 | 03
8. Level linearity ineluding the level ranpe control < - 02 s 0.3
9. Tone burst response '3 - 0,2 . 0.3
10. Peak C sound Tevel v - [ 035
11, Overlosd indication v - 0.2 0.25
12. High Tevet stability i - 0.1 0.1

QF-TS12-08-04- 02K

$!T_H JPORN; SITHIFORN ASSOCIATES CO,LTID.
Frrociaies CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 Al

Cart, No, : ACLIZIE2
Job Ko & VC65AC007T
Papes i 50fR
A, Electrical signul tests of frequency welghilngs
Weighting neiwork response with relative to 1 kRHz

Frequeney Deviation from various frequency weighting response curve (dB)
(Hz) Flut C-woight | Asweight. {... . .. Accfpl-nncc
i Limits
63 &1 -0, 0.1 . 2.0
125 0.0 00 0.1 *1.5
250 -G.1 0.1 -0.1 x1.5
500 0.1 0.0 0.1 1.5
1000 0.0 0.¢ 0.0 1.0
2000 0,0 0.0 0.0 2.8
4000 6.0 0.0 0.0 =30
8OO0 3.0 0.0 0.0 +5.4

$. Frequency and thme weightings a1 1 Kilx
5.1 Frequency weightings ol 1 kBz

Measured Deviated Acceplance
Frequency Value Value Limits
Weighting {48} (dn) [1:]]
A~ weight 94,0 0.0 -
C+ weight 4.0 0.0 &2
Flat 940 00 02
5.2 Time weighting at | kHx
Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (an} (dB) (d8)
Fast 5.0 0.0 -
Slow 95,0 0.0 £ 0.1
leq 940 0.0 E1'
6, Long = term stablliny
SLM Display § SLM Display |  Devialed Acceplance
Frequency ut initiat at final Value Limils
Weighting {dB) (aB) {dB} (dB)
A - weighl 94.0 94.0 0.0 + 0.3

QF TSI 240402068

el

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
et CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cerl. W, : ACL22182
JobNp, : VCESACI0T?
Papes  : 4ofB

Result of callbyation ;.
. Absolate sensitivity R
Reference Mengured |77 2 Acceptance
Acoustic Signal Value . | - Devistion | Limic
[§:1:3] (dn ). (dn). | (48}
3.9 (93.95) 039 00 [ 03

1, Self-penerated nolsce
2.1 Normal lest

Measured Value
(dn)
163

2.2 The microphone of the sound level meter was replaced by cleetrical signnl_in{)u(' dovice:

Frequency Measured vatue
Weighting (do}
A - weight 1i.2
- weight 1.6
Flal 23.3

3, Acoustleal slpna tests of frequencey welghtings
Meter [ree-ficld acoustic response at o level of 84 dD

Frequency Deviation from vatiobs frequency weiphting response curve (dR)
(1iz) : Acceplrnie
Flat C-weipht A-weight
i Wsli!,h weigh Limits
125 04 0.5 0.5 * 1.5
1000 0.0 0.0 0.0 10
8000 -2.4 =24 ~24 =5.0

GF-TS12-G4-(H-20664
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SITHIPQRN; SITHIPORN ASSOCIATES CO,LTI.
fraetiote CALIBRATTON LABORATORY

Continuation of Calibration Certificate

Cert. No, ; ACL22132
: VOESACOMT
Pages 1 6ofB

7. Level linewrity on the reference Tevel range

Anticipated | Measured Devinted Acceplance
Value Value Valus Limits
{dB) (dis) (dn) (dB})
1370 1371 L) b L
1360 136.1 0.1 x1.1
135.0 135, 0.} 1.1
134.0 134.1 0.} % 1.1
1330 1320 0.0 1.1
132.0 1320 0.0 +1.1
131.0 1318 0,0 1.1
125.0 128.1 a,1 * 1.3
124.0 124G 0.0 41,5
$19.0 119.1 9.1 + 11
1140 114.1 9.1 1.1
109,0 109.1 0.) + 1.1
1.0 104, 0.1 +1.1
240 9.1 0.1 + 1]
94.0 940 0.0 1.1
89,04 49.0 0.0 1,1
3.0 84.0 0.0 1.1
9.0 79.0 0.0 +1,1
74,0 73.0 0.0 & L}
59.0 60.0 00 £ 1.1
64.0 §4.0 80 1.
59.0 59.0 6.4 +1.1
540 54.0 0.0 +1.1
49.0 49,0 0.0 +1.1
43.0 44.0 0.0 411
390 39.0 0.0 & 1.1
34,0 34.0 0.0 41.1
30,0 29,9 -0.1 &)1
29.0 289 <01 11,1
280 250 0.0 #1.3
270 2740 0.0 + 1.1
26.0 26.0 0.0 1,1
250 24.9 +0.1 +1.]

QF-TS) 2060

L.
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Fosneiatey CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FRRDelates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cerl No. @ ACL22:62
Jab No. @ VCESACOHT?
Pages : 7of8
8. Level licearity including the bevel range conlrel

Anticipated Measured Deviated Acceptance
Range Valee Value ... Limits
(any L4B) Loty
Altto 4.0 94.0 AL
9. Tane burst responge R
Time Tons burst Anticipated | Measweed Devinted | Acoepiance
duratien, T Cyele Vilue Value Valde ;
Weighting (ms) (dn} (4B ) (am)
0.25 1 108.0 1079 -3
Fast 2 & 117.0 1169 0.1
200 &IX) 1340 tH.0 0.0
2 g 1020 10R.0 0.0
Slow
200 300 127.6 1276 0.0
.25 1 9.0 58.9 0.1
SEL 2 8 108.0 105.0 0.0
200 800 128.0 128.0 0.0
10. Feak C sound level
Number of cycle Anticipated | Measured Devisted | Accepiance
in Velue Value, Lepeaks  Velue Limits
Lesi sipnal {dB) c4aB} (dB) (da)
Conlinuous 133.0 L1330 00 -
Cne 1364 1363 ¢ 0.1 3.0
Number of eyele Anticipated | Measured Theviated Acceptance
in Vaue Value Value Limits.
test signal (di} (dn) (dB} {dB)
Continuous 1330 133.0 00 -
Pozitive half cycle 135.4 135.1 -{.3 22,0
Negative half eyche 1354 135.1 -0.3 2.0

QF-TS1 2-04-05 120604

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

453-451/1 Sitinthorn 8d, 3anghumiy, Bangpiud Bangkok 10700 THAILAND. 4sc-w-ns 1o ’
Tel0-2435-8300 Far0-2433-1679 e-maliicel-centerdbsithiphorncom hiip/fwwwatithiphorneom  CANBRATION 634

Cert. No, ; ACL22254
Papes :  1ofd

Calibration Certificate

Eyuipment : SOUND LEVEL METER

Manufacturer : RION . o

Model ; NL-42/ Microphone UC-52 / Preamplificr NH-24
Serlal No.: 1322547/ 140452 /22584 P

TD Ne.: REK £50034

Condition As Found GOoD

Custamer ALS LABORATORY GROUP (TIHAILAND) (O, L'J."D‘

104 PEIATTHANAKAN 46, FHATTHANAKAN ROAD,
KHWAERG PRATTHANAKAN, KHET SUAN LUAKG,
DANGKOK, 10256 THAILAND, )

Location ¢ -
Ambieat Temperature - {230 3} C
Pressure (108323 ) kPa
Relatlve Humidity « { 500420} %
RET AL T
Recclved Dafe 0l NOVEMBER 2622 £l

Calibration Date :
Date of Issue :

02-03 KOVEMBER 2022
0 NOVEMBER 2022

Calibrated by : Nathakom Pisutpaisan

7@/%-

( Thanaku] Peichurti

Approeved by

This certificate is issued in aceordance with the requirements of 1ISOAEC $7025 standard, may net be reproducesd

other than in full, sxeept with the prior written spproval of the head of Calibrotion Laboratary,

QETH1 20441620644

Cerl. No. : ACL22182
Job No. : YC63ACODT?
Puges 1 BolB

1L Overlead ladicatian

Measured value {48 }

Positive Negative

onc-hall cycle § onc-half eycle
89.5 B9.5

TEE

12, High lavel stahiliy

SLM Display | SLM Display Devlated Ampchp
Frequency at nitial at final Valug Limils
Weighting (48) (dB) (48) (48y -
A - wright 137.0 1310 0.0 403 -

“The reported uncertainty is based on a standard ungertainty multiphicd by coverage factor k -3

or amy value following caleulation,providing a lave] of confidence of approximately 95 %%

End of Caliliration Cerlificale

QFT512-4K-04-02066-4

SITHIPORN,: SITHIPORN ASSOCIATES CO,LTD.
b CALIBRATION LABORATORY

Continuation of Calibhratien Certificate

Cerl. No. 1 ACL22254
Joh Mo, : VCE6ACIN
Pages : 2ofB

Calibrztion 'rocedure : CP-AC-01

Calibration Method : . .
This aquipment was calibrated by based on IC-61672-3 (2013) Standard for sound Level meter (S1M),

‘The SLM had tests to Acoustical end Bfccirical signal tests of (requency weighting with Aneehoie chamber and Reference
Standard {nstroments, e

For lests results of each itens were made by observation of each Instruments Hi;plny and also with SLM's display.

Cozdition of this result of cabibration :
1. Reference Standard Instruments

Insirument Modeal Sexinl Na,

Wavelorm Generator 33104 MY45017070

Wavelorm Generator REESRILS MYS32302742

Digital Multimeter 36lA MY53220104

Digital Multimeter 33461 A MY$3220076 1P, 03/0265
Digital Multimeter 344614 MY60024273 BP, 050265
Programmable Atteinstor MAT-1070 62100114 EE-0009-22
Condenser Microphone 4140 2977900 AA-1013-22
Measuring Amplificr NA-ZKAL 34560408 :\A'3OU‘S'?‘2

2. This result of calibration was found accurate as shown on date and place of calibration for Gris calibmted fiem only.
3, This certifizate is traceable to tie intemational system of unit maintained at :

3.1 Nadopal lnstinute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Teclhnological Research (TISTR).

QF =T8I 2-04-04-02t k]



SITHIPORN; SITHIPORN ASSOCIATES CQ,LTI.
CALIBRATION LABORATORY

BT ST

Continuation of Calibration Certificate

Cert. No. 1 ACLI2Z54

Joh o, : VCGEACO004
Pages @ 3of8
Summary. of Measnrement Resnll ;.
i 07 P Undertalnty | Maximum-peemitied
Parameter . Pass | Fail L uncertalnty of
SRR (dB) measurement (dl)
1, Absolute sensitivity v = 02 NiA
2, Sellgenerated noise 4 - 0.2 WA
3, Acovstical signal tesis of frequency weightings ) L
125 Hz v - 03 26
1000 Hz v - 03 D D6
8000 Hx v - 0.3 0y
4. Elecirical signal tests of frequency weightings .
For 101iz w4 kilz e - 0.3
For > 4 kliz to 10 kIlz v - 0.3
For > 10 K1z 10 20kl - - -
5. Frequency and time weighiings at 1 kHz v - 0.2
6. Long - term stability v - 0.1
7. Level linearity on the refecence level range v - 0.2
8, Leve| lincarity including the Jevel range control v - 0.2
0. Tene burst respotse v - 0.2
10. Peak C sound level v - 02
11, Overload indication v - 0.2 .25
12, Tigh Jevel stability 4 B (X 0.1

QF-TS - =H-020064

SITHIPQRN, SITHIPORN ASSOCIATES CQ.,LTD.
CALIBRATION LABORATORY

asshafate s

Continuatios of Calibration Certilicate

o et

Cer1. No. @ ACL22254

Joh Ne.  : YC66ACO004
Tages : 508
4. Electrical sipral tests of frequency welphlings
Weighting sietwork reaponse with relative o 3 Kllz
Froguency Devialion from verious Frequency weighting response curve (6B)
(hiz) Flat Cowelght | A-welght Aeepronce
(TR Limits
£3 0.0 0.0 0.0 240
125 0.0 0.0 (1] +1.§
250 0.0 0.0 0.0 1.5
560 0.0 0.1 0.0 +1.5
100 0,0 0.0 0.0 +1.0
2000 0.0 0.1 0.0 2.0
A0 0.0 0.1 0.6 3.0
8000 0.1 0.1 0.1 254
8, Frequency 2nd me weightings at 1 kHa
5.1 Frequency weightings 21 1 kliz
Measured Deviated Aceeplance
Frequency Value Velue Limits
Weighting (dB) (4B) (48)
A« weight 9.0 0.0 -
C - woight 9.0 0.0 0.2
Flat 24.0 0.0 +0.2
5.2 Time weihting ai I kHz
Measured Deviated Acceplance
Erequency Value Value Limits
Weighting (dB) (4B} (a8}
Fast 94.0 0.0 -
Slow 94.0 0.0 +0.
Leg 04,0 0.0 + 0L}
&, Lang - term stabiliey
SLM Display [ SLM Display [ Deviated Acceplance
Erequency at initial a1 fnal Value Limits
Welghting (dB) (dB) 1diz) dB)
A - weight 94,0 ML 0.1 =113

QF-TS12-03-H- 02066

B

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

preotistes CALIBRATION LABGRATORY
Continuation of Calibration Certilicate
Cert. No. : ACL22254
Joh Np. 1 VC66ACO00
Pages : 4of8
Besult of crlibration ;.
1, Absolute scnsleivity i
Reference Mensiwéd | R Accepiance
Acoustic Signal Value 7| '_Iie'_vialicm © Limit
{dB) (dnj - |t (dB) - (di)
03.5 (93.95) 93.9 Can’ H.3:

2. Sclf-genersted nolse
2.1 Normal test

(dB)

Measured Value

158

2.2 The microphone of the suumd level metes was replaced by elecurical signal input device.

Frequency Measured value
Weighsing (db?}
A~ weight 108
C - weight 17.2
Fla 229

L Acoustlcal signal tests of frequency welghtings
Meter free-licld acoustie response al a fevel af 89 dB

Fregueney Deviation (rom various frequency weighting response curve (dB)
(Hz) L R Accapiance
Flat C-weipht A-weight Limis
125 0.6 0.6 .6 + 1.5
1000 0.0 0.0 &0 1.0
000 -2.2 -2.2 -2.1 =5.0

QF-TS12-04-04- 020664

SITHIPORN: SITHIPORN ASSOCIATES CO,LTL.

PRI B FE

Continuation of Calthration Certilicate

CALIBRATION LABORATORY

7. Level linearity on the reference level ranpe

Cert. No. : ACL22254
Job Na. : YC66ACON04
Pages @ Gof8

Anticipated Measured Deviated Acceplmie
Value Value : Valye Limits
(dB) {dB) . (dB) (dB)
137.0 1370 08 +1,1
1360 1360 e R D
1350 135.0 0.6 *1.]
134.0 134.0 0.0 4 i
133.0 133.0 0.g =11
1320 1320 0.0 4 1.1
1310 1310 0.0 E2A
125.0 129.0 0.0 Ll
1240 124.0 0.0 11.1
119.0 119.0 0.0 ERA
1140 i14.0 0.0 +1,|
109.0 102.0 0.0 % 11
1040 104.1 0.1 ES A
9.0 59.0 0.0 £ 1,1
.0 $4.0 0.0 A
5.0 55.0 0.0 + 1.l
84.0 B0 0.0 1.1
79.0 7940 0.0 +1.]
74.0 4.0 0.0 + i1
69,0 68.0 0.0 & 1.1
64,0 G40 0,6 11
59.0 59.0 0.6 & 1]
54.0 54.0 0.6 4 1.1
49.0 49.0 0.0 4 1.1
44.0 4.0 0.0 + 1]
39.0 39.0 0.0 4.1
4.0 34.0 0.0 +1.2
0.0 29.9 .1 a3
2.0 289 0.1 + L1
2350 29.9 0,1 1.1
200 2.0 04 + L
26,0 25.0 0.1 + ]
25.0 24.9 .1 +i.1

QF-TSI2-0H - 20K



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD. SITHIPORN: SITHIPORN ASSOCIATES CO,LT1).
EARMALE R CALIBRATION LABORATORY prhmereti CALIBRATION LABORATORY

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cert. No. : ACL22254
Job No, FCG0AC0004
Poges : TolB

Cert, Ne, 1 ACL22254
Jok No. 1 VOG6ACOM
Papes @ Boff

B. Lovel Hoearkty Including the level range control

1. Overload indication

Anticipated Measured Deviated Asceptance o
Range Value Value gl o Limits Measured valus (dB) Devisted |- Acseprance
(dn) {dB) {am) Positive Nepative valge T Limiis
Auto w9 94.0 A one-halleyele | one-half eyele famy o idey
o 8.6 39.5 VIR e K
%, Tone burst response : - -
Time Tons burst Anticipated | Measured Devinted Ac,cfpi‘épc.g. 12. High level stablity
duratien, Th Cycle Value Value Velue L
i fms) {d) LdB) Ld8) SLM Display | SLM Display Deviated Acc:pt‘a‘n‘t‘:c .
02 : 1080 1079 o Frequency atindtint atmal | vale L.
Fast 2 8 1170 1t6.9 0.1 Weightin s
00 800 1330 1340 0o i tan) (any (48) )
Slow 2 3 108.0 102.9 03 A - weight 137.0 1370 o 03
200 $00 106 1205 0.1
025 1 59.0 98.8 -2
SEL 2 8 108.0 107.9 0.3
L 09 1280 1280 00 The repatted uncertainty s based vn 3 standard uicenainty multiplied by coverage factor & w2 |
. or any value following calowlation providing a favel of confidence of approximately 95 %
10. Pexk € sound level .
Number of eycle Antivipaied | Measured Drevinted | Avceptance wwm = Endof Cafibratien Certificate r— e
in Valuy Velue, Lepeuk| Yahe Limits
test signal (df1) . (dB) {4} (dB)
Conlintous 1330 - 3330 0.0 -
One 1364 1364 00 30
Number of cycle Amticipsted | Measured Devialad | Acceplance
in Vale Value Valoe Limits
test sigal {dB} {dB} {aR) (di)
Continuous 133.0 1320 0.8 -
Positive halleycle 135.4 135.1 -{0.3 +2.0
Negative half cycle 135.4 135.1 ~0.3 2.0

QE-T512-M-04-028HH QF-TS12-04-04-120664
e (—% zj% S s
.

63714 15,67/34-34, S Pelchhasem?, 771, Petchhosem Rd,
Watlhapre, Bangkohyel, Banghak 10400 Theiland.
N Tel: {66} OP-0600812413 Fax: (46} 02-04600860 wwwjlranaleecom

43/14-14,47/35-36, Sol Pelchkasem?.7/1, Pelchhssem R,
Vallhaprs, Ranghohysl, Banghoh 10600 Theiland. T
NAC . Tel: (606) O2-B4BOSIZEYD Fax: (66) 02-8680840 wwwiltansleeLon "Chnanoneser

POTITRTN

Catiticste No. CLO3G6A

Page 2612
Razult of Calikmilon; B Without Adjustment T2 With Adjustment,
Cerifizate Mo, - CL-O3G-6E o .
Poge1of2 Cufibration Range: 20-45°C
Eungion:
Equipment Nsme. Heat Strass Manitor Tabla 11 TI6s eouipment wis connecled with wal bult probe Madel: HP3201.2 5/N: 22035263,
Manufacurer.; Delta O Oimension: Oiameler 14 mm. Length 170 mm.
HModsl: 1032.2
Sarlal No: 15008714 Immazzlan Standard it Eemy Uncedulnty
10 Ho: RYG_F50216 Oepin Reaslng Reading 4] =]
{mmy 5%} (%>
. T &0 20.082 20.4 0.3 0.099
Customer Recelved date; 07 Feb 2023 2] 25.0060 254 03 0089
Harme: ALS laboralery group {thailana) Co., L. Galibralivn date: 14 Feb 2023 (=] 30.051, 0.4 03 0.099
a?‘drcss: 1504 :iam\.an’a(!;ang[?. Prall:nngk:nkl;i“ Ixsue date: 34 Feb 2023 a0 25,080 36,4 03 0.099
Tabie 2: This egulpment was connncled with temperature probe Moder TR207.2 S/h 150154581
Dimension: Dizmeter 14 mm. Lergth 160 mm,
Referency Uaed Duting Callbratlon Catibation Comfitian
L.5tandard Temperature Probe Mode!: S15-100 AS00, Temperature: (22£31°C ol 0
Seral No.: 667662 0, Due xte: 23 Mar 2023 Relative Humicay: (8541575 e Sranded b Bt ey
2.Bigitsd Temperature [nticator Model: DTHE000 A MK (g (‘lf} ?C)
il Seriat Mo, §71407.00591 Due date: 22 Jufy M
i ue date: 22 ufy 2023 0 20.062 05 04 0,088
70 25.060 25.3 oz 0.099
e 30,081 an.2 0.1 D.0g9
Calibration Progadura Traczability T0 35050 351 0.0 0.0%8
Tne temperature eafibation was dong by In House il results are cablfe to dhe k) 40.048 401 o1 0.093
colibration method as WRCL-BOL  actording 1o nternational system of units (S8 through Matona!
compansen methed with standard digital temparature nstitide of Mewolopy Thailang (NIMT) Centificate Tabis 3 This " - d vith Glot ter pr Mosek TPIZTE.2 8/8; 17023217
indicatar and standasd temperatwe probe. the romber: 71003422, Gertificale number. ER-0002 Aimension: Diamele: B .:f, Lengin 17,3‘:“,"‘ e e prbe i S 2
Temparature scale use was based on (1590, 22
[mmgrsizn Sendmd g 304 Hacentaloty
Peptn fizzding Reading o :
) {0} 1]
e 20062 0.3 2.2 0.050
116 25.060 5.3 02 0052
B 110 30,051 0.3 0.2 .0g9
110 35.050 353 az c.og9
110 40.043 40.3 Ui 0.099

7 UUG* : Undt Unger Calibration
The tepanied expanded ercoriainty s based on standa:d unsorainly muwtiphied by 4 toveraga facior ke

N
&

Cakbraied by ! fppreved Signstony: . e ren s . providing a leved of confidence of approximately 853,
L] My, Sorawit Thachalad P I Parirya Beonchataen
] Migs Jitrepors Ledsemphaf j 1 Calbravan Dapatment Manager % End of Certificate &

THIS CORTFICATC RRPOAT wAY NOT B2 NEPROCSDUCCD CRCEPT I FULL UNLESE PERMISSIOR MO REFADDUC
FION HAS GRCN QETAIKED 3N WIRITNG FROM THS LARORATGHRY



o di EABATEA £357

J A4/14-15,07/35-38, Sol Pelchkasam?,7/). Pelchkpsem Ad, 63/14-15,67/35-36, Sal Peichhosem?7,7/1, Pelchkasem Ad, b=
Watthopra, Banghohyal, Bonghohk 10600 Thulland, Walthepra, Banghohyal, Banghok 10600 Thailand. g“»ﬂ,@f Gy
. NAC .. Tel: (66) D2-B6BOB12813 Fax: (66) 02-8480860 wwwjlrapslea.com NAC ., Tet: (66} 02-86BORIZ2413 Fax: {(04) 02-86808B60 wwwjlranslee.com AR G1H

Cettiticate No, 2 0101866

Poapelof2
Eguipment Name: Heat Stress Monitor
Hamufaclurer.. Deita OHW
Model HD32.2
Serlat No: 15006718
10 Ko AYG_FS0223
Customer Recelbved date: 23 Jan 2023
Name: ALS {aboratary proup {thefland) Co., Lid. Calipration datg: 03 Feb 2023
Address: 104 Phatthpnpkan 40, Phattianaian Rd., Issva date: 06 Feb 2023
Whwaeng Suan Luang, Khet Suon Luong, Sanghok
10250 Thaliand.
Referenco Used During Callbration Calibrotion Congiltion
1 Standard Temperalure Probe Model: STS-100 AS00, Temperature! (23£3)°C
Seral Mo B687882-09, Due date: 23 Mar 2023 Relalive Hymidity: (352153
2.0ighal Temperatute indicotor Model: DT)-E000-A MK,
11, Seriaj No; 672407-00591 Oue date: 22 July 2023
Callbration Procedure Traceablliy
Tho lemperature colibeatlon was done by In-House The tesults are le to the

calibration method as WICLOQL  accardingd to
comperisen mathod with standard digital temperalire
indicater and standard temperature probe, The
temperstura scale use was based on TS 90,

international system of unlts (S throuph Natlonat
Instite of Motology Thadand (NIMT) Cerlficate
number: TT-0034-22, Centificate number: ER-0092/
22

AEVIEW BY ...

APFROVED BY ...

{ HEXT CAL, DATE ...

Callbrated by
[ Mr. Sorawil Thachalad
O t4iss Jittrapoin Lertsomphol

¥ RANATE “8s0eiares

-
#}:prwcd . X /C?W/W

f Mr, Parinya Booncharoen
Calibration Qepartment Manager

o)

THIS CERTIFICATE HEPORT MAT NOT BE HEPHOCEDUGED EXCORT 16 FULL UNLESS FERMISSION FOR REFROLUC.

Certificale Ho. : CL-O18-56

Page2of2
Resultof Galthmilon: [ Without Adjustment O With Adjustment
H 20-40°C
Eunslom
Toble 13 This equipment was connested with wet bulb probe Model: HP3201.2 S/h: 18008588,
Bimenslon Dfametar 14 mm. Length 170 mm.
Immersian Standard e fmor Upsanalaty
Droih Beading Basdlng {6 o
immy ‘o '
60 20,062 201 0.0 0.099
[i1a] 25.054 261 00 0099
80 30.042 sl 01 0.098
60 35,031 361 0.0 0.14
80 40.014 40,0 0.0 0.089

Table 2: This equipment was connected with temperelure probe Model: TP3207.2 S/N: 180154986,

Olmenston: Dlameter 14 mm, Length 150 mm.

Immrsion Stindard uug Ermr
Dty Baading Reodlag re
{mm} 4} {0

70 20,062 202 153
70 25,053 B2 0.1
10 30,042 30.1 01
0 35.029 35,1 (58
0 40.016 400 0.0

0.059
0.048
.08
0.009
0.099

Table 3: This equipment was connectad with Globe thermomoter probe Modek TP3276.2 5/N: 20019638,

Dimuension: Olameter 8 mm. Lenglh 270 mm.

Immeraion asandargd uue Etmn
Ceoth Reading Reading v'o
{mm) Ic {‘c)

110 20,062 202 454
iie 250853 25,2 D.A
110 30.042 302 o
110 35,031 353 .3
1i0 40.013 40.3 .3

UUC# ; Unit Under Calibeation
The reported ded is based on d:

Unceralaty
e

0.085
0.038
0.09¢
0.089
0.099

uncerainty iplicd by o

providing a leve! of confidence of approxmately 95%.

W End of Certificate %
- I
MNAC )

H
P IAREY vr it nangs o |

He foctor k=2

TICN HAS SEEN OBTANED [N WRHING FROM THE LABURATORY.

G3£14-15,07/35-36, Sul Pelchwazem?,7/1, Pelchiasem Ad,
Whallhapra, Banghohyul, Bunghob 10400 Yheilend.
Tol: {66) 02-BABOEIZH 1Y Fax. (648} 028480860 wwwjiranstcecom

¢34 5,67/35-14, Soi Polehhatem?,?/1, Pelehhosem Ad,
Watlhapra, Banghokyaf, Banghoh 10600 Thallend.
NAC .. Toi. (66} 02-8680812213 Foxz (64) 02-8680860 www firanstee.com

Cesitizate No. ; CL-O27 66

Page 202
Resuit of Calibration; & Without Adjustment 03 With Agjusiment
Ceaniticnte Mo, 7 CL-037-68 . .
Page 10l 2 Chiiation Range: 20-40°C

Fencllen;
Equipment Haome: Heat Stress Montier Tabio 1t 7n.is eguipment was connected with wot bull probe Model; HP3201.2 5/8; 150156854,
Manufacturer.: Oeita OHM Dimension: Diameter 14 mm, Length 170 mm.
Modal: HO32.2
Serlal No; 15006720 Immerston Siendard kg Esros Uncedsinty
1D No: RYG_FS0224 Demh Reading feaclng e ve

mm) o [

T B T 60 20.048 19.7 03 0.099
Cuslomer Recaved date; 07 Feb 2023 €0 25,058 24.7 0.4 0,089
Hame: ALS {aboratary group {thattand} Ca., {td. Calibratlon dalo: 14 Feb 2023 G0 30,049 29.7 0.3 0.093
p

L i & ulng, Lol
10350 Tharang. £0 40.045 38,7 0.3 0.089

Table 2: This equipmenl was senneeted with temparature prote Model: TP3207.2 §/N: 18015498,
QImension; Digmoter 14 mm. Length 250 mm,
Roterence Used During Catibration
1.81andard Temperature Probe Moedel: STS-100 ASQO,

Cafibralkon Conditkan
Temperaturo: (23£3)°C

Serint No,; G57682.06, Dua date: 23 Mar 2023 Relathvo Humidity: (5551514 Immarshn Sandurd e i okt

2.0k Temprrature indicator Medel: OTH1000A MK (mm} o )

11, Serlal No.: GT1407-00591 Que date: 22 July 2023 0 20.048 202 03 0.085
70 25.088 5.4 0.0 ©.099
0 30.049 300 00 0.09%

Catibratlon Procedure Traceablliy 0 35.046 318 0.2 D.0g%

The temperature calibraticn was done by lnHouse The sl ate o the 0 A40.046 30.7 03 0.009

calibratlen method as WHCL-GD1  according lo Imternetional system of uniis (S)) threugh Navlonal

comparisan methed with standard digital temperajure

Institute of Motrology Thailand (NIKMT) Cenlificate
indizotor and standard temperdivie  probie. The

Table 3¢ This equipment was cannectod with Globia thermometer prabe Modek TP3276.2 5/N; 20032618
number: T7-0034.23, Cenificate number: ER-0G92-

Dinmension: Oiameter 8 mm. Length 470 mm.

lemperature seale use was hased on 1590, 22
H ﬁ.’f;) r?zc‘fm ? i Imemten Stendard uug Enoe Unganalnty
K - : B Oessh Rearing feading (%] o
S {nar} "] ]
YL ‘—'h;(__fﬁ i 310 20.048 20.0 0.0 0.099
s 110 25.058 25.0 2.1 0.099
il | 10 30,048 300 00 o089
210 a5.040 3E0 eX] 0.089
110 40,046 40.0 oe 0.099
N /7 " QUC* 1 Linit Under Calibraton
. 2’” rﬂ'(. The reponied eapanded unceralnly is based on standard uncenainty multiplied by a coverage faclor k=2
Colibrated by 4 S| f_ i 1/ providng a level of confidence of spproximalely 85%.
C1 Mr. Somwit Thachalad ’ bz, Parinyn Booncharoen
B Mist Jiraparn Lernsomphol H E i Calibration Department Manager % End of Cenificate &

TARATE A%ein batgs o,

THIS CERTIFICATE REPORT MAY NOT BE AEFHOCEDUCED EXCCRT & FLLL UNLESS FCRARISHION FOR REFRONUC
HION HAG BEEN ORTAINED IN WRITING FROM THE LABORATORY.



J a3/14-18,67/35-36, Sol Pelchimser?,2/1, Pelchhasem Re,
Wallhapra, Banghohysl, Banghoh 10600 Thelland.
NPLS: . Tel: {4} 02-B6B0812813 Pax: (66) 02-8680860 wwwlirenalvecom

A3/14-16,67/35-20, Bol Pelchhasem?,7/1, Pelchheoem Rd,
Watlhepra, Bonghohyoal, Bengkoh 18600 Thelland, AN S ‘S
L
NAC | Tel: {64) D2-B680812¢13 Fox: (86} 02-8650860 www [romslec.cam harananosis

Lertificata Ko, : CL-038-85

Pagz 21 7
3 Resultof Cakbrallon; I Without Adiustment 0] With Adjustment
Canificele No.; CLDIBES ) .
Page 1ot Catibmtlon Range: 20-40°C
Funrilon:
Equipmant Name: Heat Sirezs Manitor Table L Tiis equipment was cotrected with wet bulb probe Model RP3201.2 §7N: 15027737,
Manutaclurer.: Delta OHM Cime&ngian: Dizmeter T4 mm. Length 170 mm,
Moded: HDIZ.2
Sgrial No: 15020736 tmmersinn Sranderd Lt Errr Uresrtalnty
1D No: RYG_F50232 Dagth Reaing Reaetng e -
—— e R {mm) (] {'q
T 50 20047 20.3 9.1 0.082
Customer . nucleive_e dalet 07 Feb 2023 60 26,058 FERY oo 0.089
Mamae: ALS laberatery group {Mhailand) Co.. Ltd. Cakbration date 14 Feh 2023 &n 30045 a2 0z 0.008
Address: 104 Fhatthanakan 40, Phatthanakan Rd., Izsue date: 14 Fab 2023 & 25,006 351 o1 0.609
L u Khy . ik y " . N
?32558%13”::; angL Khet Su.an Luang, Bangiak i 10,048 01 o1 s
Table 2i This povipment wais conhectes with lemperature probe Modek TRI207.2 5/N: 15015503,
Dimenslor: Diametsr 14 mm, Langth 150 mm,
Reference Used Durlng Cakbration Calipratlan Condlifon
1.S5tandard Temperature Probe Model: 5T5-100 ABOO, Temparature: (2323)°C
Setial No.: GETER2:09, Due uale: 23 Mar 2023 Relalive Huridivy; (6521504 'ﬂ"ﬂmm"‘“ Smi,’“’ " e Faror Uasedelny
2.Digitst Temperature fndicatar Motel: DTEZ00D-A MK oty Beading eading e ta
¥, Setial Mo 671407.00581 Due date’ 22 Jiuly 2023 {mm} o re
0 20,048 20,1 (53 G068
ki 25.058 25.0 01 G003
X i0 20.049 29.9 1 0.088
Catibration Procedura . Traceabltity ) 35,046 348 o2 0.080
The tempermture calibiation was done by In House The measurcment sesuls are taceabie fo the 19 20.045 506 4 0.093
caliration method a3 WRCL-001  according 10 wernational system of units (55 through Nalbignal 3 - - -

camparnzon methed with standard digital temperature
indicates and stardard  temperature probe.  the
temperature seale use was based on 11580,

Institute of Meuolopy Thaitand INIMTY Certificate
number: TT-0034-22, Cedifcaie number TRO05Z
22

N

Table 3: This equipment was connected with Globe thermometer probe Madel: TP3276.2 57N 15031164,
Rimenslor: Clameter B rm. Length 170 mm

Immesmion Standaig L1105 Etror Uncerainy

i . Dapth Reading Reating e ¢
) #’f{{ tm ) ‘o

bt 110 20.048 20,1 0.4 0.093

omwlata 110 25.058 25.1 0.0 0003

. 110 30,049 ana 04 0093

. 10 35.040 5.1 0. 0093

110 40.04G 40.1 01 0009

UUGH - Unit Unger Calibration
Tire repented expanded encertninly (5 based on standard uncertainty meltiphied by 8 coverage thoter k=2
e providng a level of confidence of approximately 955,

Catorated by
T Mr. Sorawit Thachalag
i Miss Slraparn Lensomphal

Cativration Jepartment Managar

¥ Entt of Certificate &

THIE GERTIFICATE RCPOAT MAY NOT 8€ HEPAOCEDUCCD EXCERT 1N FLAL UNLCSS PCAMIBSION FOH ROPRODUG
TIOM HAS RBECHN ORTANEDR N WRITHG FROM THE LABORAATORY

e
‘;&“Z

o
ZEA
=

eI/ A-1567/735-20, Bol Pelchihgsem? . 7/1, Pelchbasem Ad,
Walthepro, Bonghkokyai. Denghok 18600 Theiland.
Tel: {66) 02-0480012813 Mox: (68) 02-5680060 www |itonnteecam

N } O3/1A-1567/35-36, Soi Petchhasem? 7/ 1, Pelehkosem Rd,
EEIN E Wallhapra, Banghohyai, Banghoh 18600 Thaiterd,
"z’:“::"'{:;’;‘_”" NAC Tel: {66 02 86008124813 Fax: {46} 02 8680860 wwwjronaleecom

RETE YA
EACEAA T 161

Centicate N, G042 66

Pogs 2of 2
Result of Cajfibiatian: 2 Without Adjustment T3 Wah Adgustment
o R CalbrenRerds  20-40°C
Function:
N Tabiz 1: This souisment was connacled with wat hulb probo Model: HP3201.2 57K 21001213
Equipment Name: Hagt Siross Monitor i g
Munlfaclursr. Pt Qi Oimersion: Biameter 14 mm, Lenmh 170 mm.
Madot: HD32.2 ‘
Sanal Nor 20032240 fmmzzhon 5\%5?!0 e Emar Uagenalpy
D Mo: RYG_FE0520 Bapth Beating Roading ro g
tmn} o '

it} 20.064 201 0.0 0.059
Customer Recsived date: 21 Feb 2023 Gy 25.081 75,2 0.1 0093
Kamo: ALS Iatorplary group fthailzngs Co., Lid Cathration date: 24 feb 2023 &0 30,054 agz Q1 0.0¢3
£duress: 104 Frattivdaien 85 Phatthanskan R, teun dotes 25 Feb 2023 P 3G 352 o2 e
Khwaeng Svan Luanf Khet Suae Leang, Barghat N ; = v
L0550 Thakand. o 40.043 40.2 o2 0.033

Teble 2: Tis eguipinest was connecied with temperatenm probe Modek YPI207 2 5/4 21001730,
Dimersien Diamaeter 14 mim. Length 156 men,

Referenca Used During Calibratlon Callbratlon Conditlen
1.Standard Tempemture Prabe Model: 5Y5-100 ALUD Temperature (23131 C b s Standay Etrer i
Seriat ¥o. 087682 09, Due dute: 25 Mar 202 Relative Hymigiy (5544615 e Fandact e o e
2 Degitat Temparature indicator Mogdel 0710004 Mi “;.\“,.;) ” ‘-6
i, Serinl o G71407-00581 Due date. 22 July 2023 o 204 o0 0,089

0 24.9 0.2 sy

i 9.9 82 G059
Carpratien Pratedure Trecsabiity 70 35.046 318 0.2 €099
The temerature cabbrotion was dona by In House The meesurement resubs are waceabl to the W 20,045 /7 0% o093
colyratin mewmod as  WICL00L  according 10 witemnstional system of units (513 through Natigea!

comipansor methot with standard digitad temperattre
LAY and  Grandand  tempeditere probe, The
Dorats e s0e eve was bazed on TS 90

it of Moteolngy Thailnd (HNIMT) Cer te
rumber TT-O03422, Cotifieste numbar ERDODZ
a2

g?]iﬂﬁmm »

Tablp 3 Ths cquipment was cotnected wih Globs tharmamater prabe Modet TP3276,2 S7h- 23003245,

Bimapng

Diarmeter Brun. Lenpih 170 min

Immesion Slengard LG (2514 i
Dazin Hending Rzewng =] e

| . tmm) o} -]
‘qut 110 20.064 0L 08 .00
faila fia 110 23.051 251 0o o0ey
. SIS 110 054 301 08 0053
130 36.045 33 01 2.083
130 40045 403 01 ©.099

UUC* Urit Unter Calibraten
TR FEpORE] expantet Lne
provd g a lovel of confide:

Iy Ml ipded by 8 CovEIRET fantor ke

=
sproved Biznatons ( i M

hir Panrys Beonchaeen
Cabieatios Depanimnt Menager

Crlhiratod by
KA Sorawh Thachadad
Iaapom Leisantphal NA

FIRARATE ASSOCIATES £ : -

5

¢ ot approximately

¢ End of Cartilicste &

JAANATE ASEOCIATES 0O
THIZ CIATFMCATE RERY NOT NCCUDULCT CXCERT B FLRL

BYAIMETE I wslNG PRI Tl

SN ECAT RETHOBUL TN #AG
# ARFIRATONY

N




} A3/14-15,07/35-34, Sol Pelchhasem7. 2/, Pelchkasem Rd,
Banghah 10600 Thalland,
- NA(': ... Tel: (¢4) 02-BSBOBYZEIS Fax: (64} 02-8480860 wwwiirnnalee.com

Wallhupro, Bangkokysl,

Equlpmient Name: Heat Stress honier
Manulgclurar.; Delis OHM

Model: HO32.2

Serlal No: 18018316

10 Net YG_FSO366

Carficate Ne. : CLOIGGE
Pagp a2

Customar

Hama: ALS laoborstory group {thalland} Co., Lid,
Addreses 104 Photthanakon 40, Phatthanakan Rd..
Khwaeng Supn Lupng Khet Suan Luang, Bangkok
10250 Thalland,

Raferente Used Durlng Cadbration

1.5tandacd Tampeeature Probe Model: $15-100 ASO00,
Serint No.: 667682-0%, Oue dale: 23 Mar 2023
2,Digial Temperature Indicator Modek: 0T1-1000-A MK
I, Serial Mo 671407-00591 O date: 22 July 2023

Calibration Procedure

The tamperature calibration was gone by In-House
callrntion  method a5 WICLOOL sccording to
cpmparisen methed with Standard digital tetperawure
indicoter and standard tompersture probe. The
temperature scale usc wos based on T8 80,

Recelved date: 23 Jan 2023
Callbratlon date: 03 Feb 2023
Issun dato: 06 Fely 2023

Cailgration Gondition
Temperaturs: (2323)°C
Retalive Humidity {85151

Traczabllity
The

resulls ate bl to the
Internotionsl system of units {SI} through Netional
Institute of Muetrelogy Thailand (NEMT) Cortificete
aumber: TT-0034.22, Certificate numbert ER-D002-
22

T o
Cetibrated by ; Apprevad Slgnatont i L

EY M. Sorowit Thaclialag T R 1 Mr. Parinya Seonchareen

01 Miss Jittrapemn Lersemphel I }5&(\" ' Calibeation Depattmant Managsr

LRILETNC Iy

oo

&3714-15,67/35-24, 50t Pelchhosem?, 7/1, Pelchbusem Nd,
pre, Dongholypl, Benghok 10600 Thoilend.
B NAC .. Telr {66) 02-8080812713 Foxz (66) 02-B8680860 wwwlitanatee.cam

Cerificate No.: CL-O16-65

PageZol 2
Result o[ Callbratian; B Without Adjustment O With Adjustment
Callorollon Rongd: 0-40°C
Eunclion:
Table 1 This equipment was cenneciet with wet bulb probe Modeh HPI201.2 S/N: 18021475,
Dimension: Diametee 14 men, Length 170 mm.
Immersten Standard e Enor Uncerdinty
il Beading Baaiting (gl ey
{mm} r'c o
60 20.061 00 0% 0.099
Lo 25.063 25.0 Q.1 0.089
60 30.042 00 00 0.099
[:19) 35.028 35.0 0.0 0098
an 40.014 40,0 0.0 0.009
“Tatla 21 This equipment was connetied with tempatature probe Model; TP3Z07.2 $/N: 18021266,
Cimenskon: Olameter 24 mm. Length 150 mm,
|mrarion Standard LG Enor WUngagalnny
Depth Beading Reading e =]
{mm) (R '
70 20.062 204 0.0 0.099
70 25.053 250 -0 0.099
70 30.043 1 2] oo 0.099
0o 35,030 LR 01 0.059
7o 40,015 395 Qo 0.059

Table 3: This equipment was cornectod with Globe thermemeter probe Motiel: TR3276.2 S/N, 18020502,
Oimension, Dlameter 8 mm. Langih 170 mm.

Immarston Stenderd g Eqot Uneanzinly
Dasth Feading Beading o (4]
memj re) [

110 20,059 20.1 o.e 0,099
110 25,053 28.1 00 0,098
110 30.044 3041 01 0,098
110 35.028 3B.E 0.1 0.099
110 40017 40.1 ot 0.088

LUC* : Unit Under Colitration
The reparted expanded uncertainly 15 based on standard unceralny mulifphied by 2 coverags pcler k=2
alevel of of i ly 95%.

¥ End of Centiflente ¥
Mt -t

H

VR T
CmIATCH T

{:mmg\i[f%c ‘!

ST

THIS EEANIFICATE BEPORT KAY NOT BE REFROCEDUCED €XCEPT i FULL UNLESS PERMISSION FOR REPROOUC
TION HAS BEGH GOTAINED N WRITING MO THE LAGORATORY.

&3/14-16,67/35-30, Sal Polchkasem7,7/1, Pelchhasem Rd,
NAC Wolthopta, Banghohyal, Banghoh 10800 Thalland.

&3/14-15,67/35-36, Sol Petchhesem?,7/1, Pelchkasem Ry,
Viutthopro, Banghohyat, Banghok 10600 Thaliand.

PR { Wi -t
Tet Attt 34 . NA - e

Equipment Name: Heat Stress Monitor
Manufacrer.: Befta DHM

Modeh HG32.2

Sorlal No: 18018313

i0 Ne: RYG_FS0358

Pagelof2

Gustomar

HWamae: ALS Taboratory group (thattand) Go., Lt
Address: 104 Phatthanakan 40, Phatthanakan Rd,,
Hhwaeng Suan Luang, Khet Suan Luang, Banghok
10250 Thatland,

Reference Used Ouring Callbration

t.5tandard Temperature Probe Modek STS-100 A500,
Serlal No.t 667682-09, Due date: 23 Mar 2023
2.0igita! Temporature Indicater Model: DT-1000-A MK
1F, Serlal He.: 67140700591 Dus date: 22 July 2023

Callbration Procedute

The {emperature calibratlon was done by In-House
caliration methed as  WICL0DY  according to
comparison method with standard digital temperature
indlcalor and slenderd lemperaturd  probe.  The
Lemperatere scale use was based on ITS-90,

Rocelved date: 23 Jan 2023
Cetibration date: 02 Feb 2022
Isstp dale 06 Fab 2023

Calibratlan Condilen
Temgerature: {23£3)°C
Relatlve Humiday: {654 1554

Traceablty

The mesaurement results are tocesble to the
intarnational system of units (S through Natioral
Institute of Metrology Thadang {NIMT} Cerllficate
number: T1-0034-22, Certificate number: ER-GOD2.
2

weviowpy Tl V

{APPRHOVED BY .73 % 4.]}

P i 'Ii‘f

S LEXT AL BAYE

Cofbratad by
=1 Mr. Soramit Thachalad
O Miss Jtteaporn Lensamphol

NAC

FIIAANATY L IOTETES €0, 10 ¢

)
‘ o LA

Fpynic.ad Shg)

” it l‘{!ri‘i’!)’-l Heancharoen
Collbration Deparimenl Manager

THIS GCERTFICATE REPORT MAY NOT BE ACPACCCDUCED CXCEPT IN FULL UNLESS PERMISZION FOR REFRODUC
THON HAS BECN DYIANED N WRINEG FROM THE LAGOAATORY

Tel: {06) 02-8480812413 Fax: {66) 02-BOB0BGD www ransles.vom
Ceriifieate No.: CLO14-66
Poge2af2
Aesukof Callbration: M Without Adjustmient [ Wit Adjustment
Galiration Range: 20-40°C
Eunetlon:
Toble 1t This equipment was connccled with wet bully probe Model: HPI201.2 S/0: 18021467
Dimension: Dlsmeter 34 mm, Lengih 170 mm.
\mmerzicn Ssandard e Erray Ungereinry
Renth Repding Braglng {'c ]
{mmj [+ o
6o 20,055 201 oo 0.098
103 25,048 251 0.1 0.c89
o 30,039 301 .1 0.089
60 35.029 351 0.1 0.098
€0 40,018 40,1 (4 0.098
Table 2: This equipment was connected with temperature prabe Model: TR3207.2 S/K: 18021270,
Dimension: Olameter 14 mm. Lengeh 150 mm,
Immatsion Slandard VR Ermay Uneanalndy
Coplh Reading Beading e [&~]
{mim) (R ]
70 20,061 20.2 0.1 0.088
70 25051 25.1 0.0 0.099
70 30.039 30.0 0.0 0.059
i0 35.029 35.0 0.0 0.069
70 40.021 39.9 01 0.099

Table 3; This equipment was connected with Globe thermometer probe Model: TR32Y6,2 S/N: 18020457,
Dimanslan; Dlameter & mm. Length 170 mm,

Lmmeratan standarg wig Enar Ungeralny
Deoth fleadlog Aopding (] 't
{man} 'c} [

110 20.082 201 0.0 0.003
110 25.050 251 0.1 0.099
110 30.038 304 0.1 0.099
110 35.02¢ 354 [s5:1 0.099
110 40.020 40.1 0.1 0,099

UG - unit Under Calibration
The reported expanded ynceralnty |s hased on standisd ungertalnly multiplicd by a coveragle foctar ke2
providing a tevel of confldence of appraximateoly 85%.

% End of Certificate &

E A
NAC |

HKARATS Ssuivtstan o n




G3/14-18.67/35-36, Sol Pelchiasem?,7/1, Petchhasem Ay,
Walthopre, Banghokyni, Danglioh 10600 Thalland.
Tel: (66) 02-B4BOB1Z2#13 Fox: (66) 02-BABOBSD wwwlrennlen.com

GI14-10667/35-38, Soi Potchhasem?,7/1, Petehbasem Rd,
Watthapra, Bangholiyal, Banglok 10600 Thaband.
. Tel: (66) 02-BOBOBT2413 Fox: (64} 02-BAHOUSAD www fironolec.com

J
NAC .

i m s
CRBRATION G357

Cesificaln No. « CL-O15-68

Page2olZ
s Result of Callbratlon; Without Adiustment 0 With Adfustment
Certificate Na, ‘F;:ﬂ:eﬂzisufg Cally Ranga: 2040
Function;
Eculpment Name: Heat Stross Moniter Table 1: This equipment was connected with wet bulb proba Model: HPI201.2 $/N4: 18021463,
Henufacturer.: Celta GHM Dimension: Otamater 4 mm. Length 170 mm.
Modal: HD32.2 .
Sevial Mo: 18018344 ImmesEin Swandard e Earor Ungzrialno
1D Ne; RYG_FS0359 Ozpi Hepding Bozd'rg 'a v
{mmy o e
o B0 20.061 200 0.1 0.086
Customer Recelved date: 23 Jon 2023 80 25048 250 0.0 0.089
Hame: ALS taboratery group {thailond) Co., Ltd. Calibratlon date: 02 Fab 2023 60 30.045 30.0 0.0 0.089
i&:\d-ress: 150-1 Fnanhan::(man 40, Ptauhang;ankni.. Izsie dote: 06 Feb 2023 60 35,030 aBo 0.0 0.059
A moLG Juan Luang. Knet Sdan tuang, Bangid 50 40,021 40.0 0.0 0.008
Table 2: This equipment was connected viith tempratuee probe Modek TP3207,2 578 18021762,
Dirnension: Diamater 14 mm. Lengh 150 mm.
Reference Used During Calibration Calibration Conition
1.51anderd Tempersture Probe Modal: 5T5.200 ASCO, Temperatre: (23+3)°C S1npdned [T saaniny
Serial to.; 66768209, Oue date: 23 Mor 2023 Rpfativg Humidity: {55+ 15)% Dagth Reading Deding %“é’,‘ ”n o
2.Digital Temperaturs indicatar #odel: DT-1000-A MK mm 6 t'c)
Serf K nte:
Il Serial No.. 671407-00591 Due date: 22 July 2023 20 20,062 204 8.0 0,009
k] 25.048 243 0.3 0.059
e 30,040 29.9 Q.1 0089
Calibration Procedure Traceablity 70 35032 348 D2 0.085
The temperature cafibration was done by indause The measurement tesults are Baceadle 1o the 70 40021 358 0,2 0.089

calibration  mothod as  WLRCL-ODL  according to
compatison methed with stondard digital temperature
Indicator and standard temperaiute probe. The
termnpeeature scale use was based on 1TS.90.

istemational system of units (S) through Maticnal
institute of Metrolopy Thafland {NIMT) Cerlificade
aumber: TT-0024-22, Cenificate number: EROOGE.
22

Tabls 3: This equipmert was connecled with Globe thermometet prabe Model TP3276.2 §/N: 20008280
Dimension: Clonictar 8 mm, Length 170 mm.

: . Immerian m@ Erro: Bngenginty

Death o )
i T _:E‘]'_J{E’r mm} [

| AFFROVEDEY .. 110 20060 o1 095
i Falga E 120 25,050 01 0.082
AL BATE (s 130 30.039 01 ©.089
110 35.032 01 0.092
130 40.022 01 0.099

UNG* ; Uit Uneeer Calibration
The reported expanced uncenainry 5 based on standaed uncenanly multlplict by b coverge factar k=2
providing 2 leved of confidence of approximately 95%.

"”“]_F““ N L Ay

|
Caltrated by I Approved Szantent ...

3 Mr. Serawit Thecholad . L |
lONAC

B3 Miss dietreporn Lertsampnol
UTRARAL ol AT 0y 3 | |

M, Parinya Booscharoon
Calibration Depariment Manage: ¥ End of Centlcate %
G-

H
EHRAKATE asbii far .

THIS CERIIPICATE BREPORAT MAY NOT B€ NCPAOCCDUGCD SXCOPT N FULL BNLESS PERMISSION FOR HEFRODUC.
TION HAS BREN CORTANCD IN WHAITING FROM 1T LANORATCORY.

.
el

¢ PROMOTION ASSCCIATION FHANLANDJAPAN) ]
Ey T CALIBRATION AND TERTING SERVICES g?_:'_\ﬁg B
SH PATTANAR ARN ROAL SO1 3 SEANT TANG. SUANLUANG, HANGROK, (ol f/f_?\

UL -IH3000-24 FAX 02Ngadds

Cart, Ne.i 22PH515

. . R N [ Page.; 2 of 2
Certificate of Calibration Gorifealy o 2
Rasult of calibration:- (") Withow! adjustment () Afier adjusiment
Funetlon : Huminanca Measurament Range: Automnge
Baulpment: L et Standard Valu uuCT Reading E Uncertal
Manufachires — This sartifcate may nt be opraduced sther than Stanoard Valug eadin Error Unceriainty
: excapt vith the prict wiiten appeovat ofing head of () {Ix}) (48] (£be}
Hodel: HG2Z10Z.21 Corperats Services 3 Equinment C tion sad Testing Sarvigey. 8 0.00 0.00 0.060
Berlal Ho.t 36022047 15 14 42 058 024
1D Ko RYG_FS0E 100 96 51 -3.49 16
Conditien As-Recelved: Usad Bam 500 4835 -i65 79
Recatved Date: 2B Scplemter 2022 1000 o742 <258 16
Callbration Dale: 64 Oclober 2022 2000 19763 237 32
3000 2970 -30 &8
Refarance: Ze0B-005 TWEG Subimitled by ALS Leberatory Group (Thaifend) Co.Ltd. 4000 01 - 64
Amblent Yemporatue: [ 23 223 °C 5000 5031 3 80
Reefaive Hursldly: (528151 % 4 Prafthanakan 40 Phalthanakan R
rhiwaeng Phatkanakan, Kngt Sean Liuang, .
. The reporied uncerainly of measurement was based on & standard uncertainty mulliplied by
fsngkok 10250 Thattand wcor k=2 i | of confid ) imatoly 95 &
. 4 covetago laclor k= 2, providing a sovel of confidenca of approximatel z
Procedure ysod: Califration vire condut1cd using InBouss catbration procodurs CR-FHOT Dy measutng sgakst 4 » 9 PR Y e
lutrifous-intensity stantard Bmp (seurce-tased mathad) Ateordiag fo tha inverse square law measurement
method. Calibration with probe sensar sfn. 20011861
Fanditlan af thls resall ot £allbrafion uuc* = Unit Under Calbration.
1 Ruferenee BHNGARIS INSlUMOnts
Insteumeni Mol Soral Ha, Certificale Ho. Due Bale -ofe-
1) Pictomatry & Encenrder bidguice 9.6 m 1I0RCHC3 DL-0084-22 20 Jut 2025
2) High-aceuracy fradiance Slandsrd oL FELU F-1472 TP-I030-28 15 Dee 2022
2.Tnis ot of calbention was mada on mgussted at tha peint spacfiod by customat
Aot Equipmenl : Pragrammatia Voftage/Currant Sourca { Moon! . CLOZA, 5N 0D2I0284 )
4 Tust Equipment  Bumifance Moler { Medat 51002, 9N 080120 ),
5.Tre certificate is vatid only o (he item caliialoa on dato 2nd plasa of calitration.
G Triz Corifeation is traceatio to he Internationa! Bystem of Unit maintsined at.
“Mional Institite of Metrology Thadand (HIAT)
Callbrated By :  Nival Kilas Approved Signatory : Ll
lssup Data : 05 October 2022 [ ]Fhatines Prodpaipol
| ] Chatchawan Khuepivck
‘\/‘m;m:nwal Hhmchal
e

5 0299524 a 1129366



Equlpmont ;
Manufaclurer:
Model:

Serlal Ho.!

10 Ho,:

Condllion As-Recalved:

CORPGRATE
5344 PAITANAKARN ROAD SO (R, SUANLUANG, SUANL ARG, IIANGROK 10340

TECHNOLOGY PROMOTION ASSQCIATION {INAILARDJAPAN)
IRVICES ): EQUIEMERT CALIERATION AR IRG SERVICES B

THL 037 1 3000-24 FAX 0-2

LR

Carlificslo Ho, ;. Z2PH447

Certificate of Calibration

Paga: 1oi2

Lux Mater
PEAK METER This comtifzale mby not be ropicdized Gthet than in full,

excapt with the pilot vaitien approval of the head of
PrGo12L i i d

Corparate Sarvicos 3 Equipment Calkbration and Testing Senvices,
HIZA-D18324
RYG_FE0536
Usod liem

Racelvad Date: 3 August 2022
©: Dato: o2 2022
Reference; 2200-1093WSC

Amblent Temperature:
Relative Humldity:

Procoture used:

Caiistation were condueled using tn-house ion

Submiited by:  ALS Lobotatory Graup {Thailana) Co. Ltd
{2tz

104 Phathanpken 40, Phafihanakan Rd.,
Knwaeng Phatthanakan, Khot Suan Luang,
Bangkek 10250 Thailard
CP-PHO by

{80215 X

2 gainat

1ur|-.i:|::s.-mlensfly stardard lamp {source-based method) ACCorting L Lo Lnvarse square faw massurement
mey

g I 1hil

bralk

*Reference slandards nstemens

Ingirument WModel Sorial Mg, Gorllfigals No, Dup Daje
1) High-aecuracy eradiance Standarg OL-FEL-U F147% TP1037-21 16 Oct 2022
2} Prolometry & Encordar Lhiguide 0,6 1ICRCO03 63-140004-1 20 Apr 2022
2 This rasull of catitration was made on TEGUES1E0 af tho point spacified By customer
3.Test Equipmant ; Programmabla Volirgo'Curronl Saure { bodel: OLBMA, S/N - 08220204 )
4.Test Equinment . fluminancs hoter ( Model: 51002, 5N : 080525),
¥.The conificate is vahd orly 1o te dlem calibratod on data and mace of calibration T

€.Tris Cerification is trzceable lo e Mlemationat Sysiom of Unit maintained s 7
Horianiat Instile of Motrokey Thailand (BT}

Calibrated by :
tesue Do

The Uneerlaintes are fora

Hival Nilas
05 September 2022

FTECHNOLOGY PRONIOTIO
CORPUHATE SERVICES 3 201
SLLEPATTANARARS ROAD KO HCSANLUAKG

vr Frons P |

Approved Signatory :

| 1Phatinee Prabpaipal
{ }Chalchewan Khunpitok
[ (T p——

1 0296366
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CALIBHRATIGN 71

Corl.Ho.; 22CH588
Page: 10f3

Certificate of Calibration

Equipment : aH Metor

Manufacturer : Metler Teletio

Modal Seven2GoS2 l

Serial Ho.: 6712660204 REVIEW Y -

1D Ho. : RYG_F 50206 APPROVED BY 5#5:\
Condition As-Rocelved! Used llem

Recaived Date ¢ 21 Juty 2022 NEXT CAL DATE 21/9?}"1323 -
Collbratlon Date : 22 July 2022 .

2207-06100SC1

ALS Loboratory Group (Thailand) Co. Lid. {Rayong Branch)
§18/40 Moo 3, T.Maenam Khy, A Pluakdagng,
Rayong 21440, Thalland

(25 = 25 'C

(50 £ t5) %

In - house methad

- CP-CHS by dircel maasutement wih slandard
voltage cafibraler and ditect metsaremant wilh
cerlified reforence malerial (CRAM)

- GF-CHB by cemparisan with standard thermometer

Referenece
Submitted by ¢

Ambient Temperature :
Relative Humidity :
Callbratlon Procedyre !

Warakotn Lemgegiakul

ol

Approved Signatory

Cailbrated by :

Approved by :

{ '4Mu!cc Byikruea

{ ) Saithip Meangmai

{ ) Warakorn Lerngagirahul

27 July 2022

prohubility of approxi Iy 95%

Issue Dale :

NELTEY

hen e fi

spaht { moad Teniang Bariee

A BB43544

Cert Ho.: 22PH447

Page.: 2 of 2

Result of callhration;: ( } Without ad) t ("} After
Function: lluminanco Megasuremont Range:  Aulornnge
Before Agjust Aftor Adjust
Stndargvaly  UUC*Reading  UUC* Reading Ercor Uncontainty
L} () (ix) (k) (k)
0 0.00 0.00 000 0,060
15 - 1426 -G.75 .22
00 - 94.3 35 1.5
500 - 492 -& 7.3
1000 881 992 -B 15
2000 - 1986 ~14 30
aoco - 2980 -10 45
4000 - A020 20 59
5000 4550 5080 €0 T4

The reported uncertalnly of measurement was based on 8 standard uncertainty multiplied by
8 coverage facter k=2, providing 3 laval of conlidence of approximately 95 %%

Before adjustmant ight source factar sotting made : LO = 1,088
Altar adjusiment lght source factor setting mode : LG = 1.208
UUC* = Unit Undor Callbration,

~o0o.
e
a 1124178
Cert.No.:  22CH988
Page.: 2003
Conditien ol this catibration result
1. Referenco Standand Instrumant -
Instrumnnt SerlalHo. 10 No. Cer, Mo, Dug Date
1} Degumen! Process Calibrator 54030040 13QAC146 21E2682 25 Aug 2022
2) Ref. Standard Themometer 4982034 $10RCO44 211201 26 Ocl 2022
This cedificalion is lraceable to the Inlemational Sysiem of Unil maintzined al -
- Trageable fo National instituta of Malrology {Thailand), NIMT
2. Cerlified falerin . Tha results me raceable lo 51 khrough CRA chem LI,
ANSI-ASQ Notlenal Acereditation Board, Accredited Ne, AR-1835
Buffer Sclutlon Manufaciurer Lot No. Exp. dale
pH 4.008 CPA chem 823320 20 June 2024
pH 6.98% CPA cham 794122 14 Feb 2023
pH 10008 CPA chem 823323 20 June 2023
3. Thie certificate is valid only lo the item culibrated on dale and place of catibration
Calibrotivs Rosulls
Funetlon : my Measurement
Performing standard curve by Fluke at pH (4,7,10)
Homira} Standard Uncartainty of Coverage
Unit Under Value Voltage Actual Reading Meoasurement factor
Callbration Input {amv) X
pH mv mv pl
oH Mater 400 17t a8 178 4.00 0.58 2.00
S/N: BT 12868291 71.00 000 [ T.00 0.58 2.00
10.00 -177.48 -178 10.00 058 2.00

Pk, .

n 1119180



CenlMo.:  22CHSEB
Paga.:  3of2
Calibration Results
Fungtio H Measurement
Parforming thrae buffare standard curve by using butfer nominal pH {4,7,10}
Unit Under Standard pH Actual pH | Actual my Uncerlainty of | Coverage
Calibration Bufier Salutien Reading Reading pH measurement factor
(mv} (£) k
pH Electrode 4.008 301 176 00085 246
SIN.: 90553659 65.985 6.28 2 0.0099 200
10,008 10.01 -166 0.01% 207
Funetign : Temperature Measuroment
{ ') Without adjustmant
Thiz eguipment was connected with Temperatare Probe;
- Modat inLab Experl Go-iSM
- Seriat Ho ¢ 055659
Cimension of probe,
~lenglh 120 mm,
- Diameter : 12 mm.
- Immersion Depth 1060 mm
Callbration Standard uuce Error Uncerainty of | Coverage
Point Temparature Roading measurament facter
[ReF} (°c} t'e) (") (£7C} k
26.0 25.003 258 -0203 013 200

Remark : - UUC® = Unlt Undaor Caltbration

The reported uncenainty of messuremant was based on a standard urcedainty multiplicd by a coverage

fazior & . providing a level of confidence of spproximately 95 %

-olo.

Coniflcata Number CPH-0073-22

Cuortification Tools
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a111s179

METTLER TOLEDD

Eontitled digital wofnater

Conitnd Temparaiure  Myederon METILER-TOLECD
Hnlsters Trpe BIALIE

Basnt mvher UE:
Camtals humbmt
Dt of Confzates Qatebet
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Customer

METTLER TOLEDO

comonrazs REviEw sy ..Mk L
- <
APPROVED BY .. 5/»75 N
Calibration Certificate MEXT o a8
Seven2Go™ pH/mV mefer 52 S

Camparry

Addrean

Custamar i number

ALS LABORATORY GROUF [THAILAND) €O LTD.

BRI E,

FAYONG 21140

331841423 1

Custoiiat raprassntsthes -
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Trow
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Firmaare veralon 108

Fnatrumem Sadat Humbar G335

Mapsuring Rangs
fivechnlon
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Reaghidion
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1o 001
Ermy 1001 pH
E

BN 1 e ]

[N

£030T

Pracedura Statamant

€ by e Tt K T

Contlficate Number

METTLER TOLEDD Sevarif St Setvity Marsaf Secian B (000 Mo, J0732216) wil ba ued 23 161100 mlmantauan 1o
Wtius 0 Centy the pkymeal sgesied b dhe Trpe” and Heast number yastan The measiumonl rosulls of fhia

CoAt LG o Ghinnad 81 erbicht NS
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NTE J0 RO 00 ‘ Fastes
[t BT A Z Payead
WTCI0L0, 50°C K (5 T Faied
RTC 3060, 75°C 750 [ k3 Pagag
CEET R TR0 e [T Faesen

Remprin
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METTLER TOLEDO

Matter-Toludo [Thaitand } Limtod

Performance Test

Atacheront o Cerviiexts Ha. CPHAIT3-12
pH Electrode
Trpe. InLab Expert Ga-iSH SN 2015870
Cenlified standards used
Stantare 1 Type: BH Bufter | Narfactarer METTLER TOLEGD ] Bp ase Ol |
Hominalvalus: gH{  23.00 "Ck: 455 [ Lt to FIF |
Stndant I Tyom pH Butar | Manfactrer  METIERTOUDO | Emeam  Dwdr |
Kominalvatue: pH{  25.00 "€y 7,08 i Lol Mo, FMsE |
Sundant:  Type: £H Bular | Mantastuer  METTLERTOLEDO | Ewp. cam sy |
Komlnal vafus: pH{ 2568 °Ch: 5.2 | lelho.  1GORG |
Stengants:  Type: AwdoaSelaton | Mowtadeer  METTLERToLEDG | Ex gi'e - |
Hominal valos: pH{ 2400 *Ck B | Lot Ho. B |
Adfustment
Sui Calfbration Duffe: B3 00, £OLP A RILINGD
Sofect Caltbration Moda $-Pelat caltbration 2-Paint calioration 2.Polnt calfbation
3polnt Callbraiion " BH © tH “C I
Tai ATc_ 240 | 700 | AIC | - - fac ] - B
Co'2 AC 299 | a01 | AlC | - - | arc ]
Oftsat {miv} 3 . .
Siope % {er mVipH) "o . .
Cald ATC__ 240 | 97
Siop0 % lor MAVGEH) 2
Measuremenls
Bofore adiuatmant Attar adjuatment
Botter Valves | Mersured [ Eutfervalons | Weasured Dittarsnce
oH T PH ¥H [ C E tH
a5 28 | AlC 397 o0 401 245 | ATC 402 0.01
3 234 | alc 595 .05 105 240 | ATC 708 001
2.2) 243 | ATC 9 o0 923 242 | ATC [E3] 000
Radge Myspuremant fnscs . my
Moo Tha diftaraca resul of calieated irstode Bhaud be wikin - 0.0 ¢H
Remaks -
Fage Labotaiony rasm Caigratan Date Match 14, 2027
Service Spezatist Sackjul Briwlsall Signanm. Electronit Signalure

Gerl, Ho,: 22T1601
Fages 2ol 2

Regult of Calibration:- Without Adjusimant
Function: Toemparalure moasunemen!
Dlmensich al probo : Dlameter 3 mm, Lenglh 55 mm. Sheath maoleral © Stainless Slea!

Immersion Standard uug- Uncertainty
Depth Tomperaturs  Reading Error of Measuremant
{mm ) (c) tc) (c) (+¢)

58 250049 249 -0.1049 01z
60 300039 209 01038 612
50 39,9969 38.9 +0.0968 012

UUG* : Unil Under Calibration
The reported unceroinly of messurement was basad on standard uncuriainty multiplicd
by & coverage lacior k = 2, providing a fevel of confidence of approximately 85%

~ofio-

//

a 1126041

2R,

TECHNOLOGY FROMOTION ASSOCIATION (THAILANI-IATAR) St

CORPOIATE SERVICES 3 EQUIPMENT CALIRRATION AND TESTING SURVICES ﬂ%

$344 PAYTAKARARK ROAD 50/ 18 SUANLUANG, SUANT UANG, BANGKOK 10250
FEL. BATI2-3000-24 FAX 0-2719-04R%

CALIBAXTION B2t8

Certificate of Calibration ~ Setifieatefo.: 2211603

Page: 1012
£qulpment : Digital Thermomater With Seacor
Manufacturar Tasto This corfieste may rot be seproducod cihe: than inful,
escaptwih the prior weitten apgraval of the head of
Madel : 103 Corporate Services 3: Equipment Catbralion and Testing Sdrvices.
Sarial No.: 312821671504
10 Ho.: RYG_FSC468

Condillon As-Received: Used flem

Received Data: 01 Septombat 7022
Golivration Date: af Saplembar 2032
10 08 Seplembor 2022
Reforence: 22050057030 Bubmiited by: ALS Laborulory Group (Thailand) Go Lid Reyong Branch
Ambtenl Temperature; (25 2 31 °C
& g
P— (st % 81610 Moo & T Macnam Khu, A Pluakgaeng,  Rayang
21140, Trrtand
used: liaration woro Lsing in-houto calibratioh pocodute CR-T01 aesomelng to campatlisen with

Idustrial Flatinum Resislance Thermomator (IPRT] Into Juid bath tempsrature controller
Tha temperatuee keale used was basod on ITS5.00.

&andijlon ol {his resuls of galitwation

1 Refurency sinndords insluments

lnstrument Model Serfal No, Cenifigate Mo, Dup Date
1) Brack Stack Thormomelsr 1560 BC4A5e 220616 23 Moy 2023
2} PRT Scanncr kiodulo 2562 AO1302 221618 23 May 2023
) tndustinl Péatinum Res:stance Tharmameter 562752 ST1971 226616 23 May 2023

2.The condcate [s vid anly 1o the item eafitiated on dato ong place of calibration.

8.This Cortification ks trndaubla 1o Ihe Sysiem of Unit 8t-

~Hatkenal kstitata of Mabmiogy Thalland {NIMT]

REVIEWBY , T

APFROVED BY .Y S

HEXT CAL DATE .(N'

Eolbrated by :  Sompom Mulkamnigs Approved Signatary : /
Issue Date : 15 Saplember 2022 [ ]Pralinog Prabpa

| ] Ghustchzpian Knunpilink
1 Waniop Lasphurm

B 0296764

R56 FSOLOS

METTLER TOLEDO

Cerlifizate Humbor SPH-0205-22

Calibration Certificate
Seven2Go™ pH/mV meter 52

Customor

Company ALS LABCAATERY GROUR §THALAND| £O LID

Addrass 61610 Moo 5. T Mamnamise A Pudhdeve
RAYOHS 21140

Guaomer W mwmber Q1ESS0TY

GUADMOF DRI

Instrumant

Trpe SrwenlGo™ phim¥ 83 insirumand Serlal Kumbar CI314

Ihtaenal iantiticalion Flemetrs vergiea 1401

Yachnicat specifications

Mesyuing Hangs 1S4E ARG 2 23
[reyed sorgm
Umtolbrrar L1y 100t REVIENBY ..
Termotatuta g BIE 8 103 °C \FPROVED BY 5
Taromsr g ATE 5 105 | APPROVED BY 5
Russiutlea 41°0 ‘ a R
[ {neeTea onre Sep 7 22

Procedurs Statement

UETTLER 10K DO SavendCa Servess Warmay Sechin D i0oe Mo K232 157 wh b uaed aa selseryy
g : o1e Ty and "ot pemttrt 102ton The
rens o W webte cetadln

G lore Lok 13T Papeur Tien B BTN B KT by VDT R



METTLER TOLEDO TAETTLER TOLEDD

- ifi mber
Cortificate Number CPH.0206-22 Certificalo Numbor GPH:0
i stion M
Certiflcation Tools Cenifle epsuremonts
" o i . i Jai 8§ Passrd f Facledd
Certified digutal velmateyr  tiseraciuos FALKARS ¢ 38400k Senihote GEISIIWY BHm Sentor ingut _,.D"'s;—;_;'::v C'ﬂ';':x;‘:y Heaiprd raide, ey °:::r
T o Carttoale rember € - T Ve
fiata of Corbltangn T B
30’ P
] o
T i
Corlfied Tampmaiivn  Mstutactontt WETTIEALTOCEDD. Setal ur it T e
Fiovlatars P Cantants turter GRIT = T
Catw of Corldeabon Ak 21 7153 o T Fapsan
4 Homlngtvalin, Temperaturs Sensar inpan [Fry n Hosmingl vatyy Lyvired e {Har Tomepoce] Pases] Feoas
45k eh T T3°C 7oL 847°C
W53 kD i YR Frei £y
X LG - A 00 By
AEEn 45750 b0 4 R G
STCENE TS T000 k) Fiecr nn R 7mae T6G

Summary of Caniflcation

S

T i brarmeen ceherta fa b E32 S ifcit fpn heiled he Gt d Ihe confean H
BB by 8 RSO Pastgd T e el stave !

Mewmhs Sone hasrpesene . {3H10005

Teot Tzt npacarial ot 3900 8 10V Rinmaly NG mid

Silevenss + G 6% W UST 3 141

CHESUL 2 i ihstumsnt wiss posioeTad by

Mams Wstnen Thongod Fumeties Seteae Peulwdson

Company WETTLLRTOLESO

Dete Septdmbar 56 2T Siz=miure Ngﬂ'inee T

v B 5 6750 H T e g
Tam i) I 300030 a8 i o e 3y UHBIRA TAE Y Gy dane bt i 6T ik e

o ra was m i PR Y

TECHNOLOGY I'HOMOTION ANSOCIATION

(THAILANS JAIAN;
LR

LRUICER 3 LOUGEEME NT CALIIATION AND TISTING SERHVICLS

FMTAMARARTROAISON S S1AN] A% $LAN {AnG HANCREH, &
™ g

1A I RAN g3k i HeThinm
AUBAATIDS pty

ver-Yeiods {Thailand} Limeed METTLER TOLEDO

Partormance Test

Aftachment ip Corftficaty No. CEHOI0S.22
pH Electrode

CorlNo:  23CHz4t
Page.:
Tipe InLab Expert Go-188 SN 2304443 C . 1ar2
R Rt e s . . .
ertificate of Calibration
Equipmant :
Cortifiod atandards used quip oH Meter
Manufacturer Hl
Stangrgt Jyeo  pHSuiter | Mondsouor METIERTOEDD | Esp ame  Junid | Metller Tolodo e
emrinal valva g (2500 °C). aat | Loi Mo 1IV1SEG. KModei: SevenCo . "'——p= ;
gy, 3
Sundardd Typo sHtutter | Manditie: METRERTOLEO]  Ero wae  dan2d | Serial Na, - 531256375 SEwEY b Efl’-“nl ]
" “Hominal weius: gH{ 25.80 *C): ) | Thetko BN ] DN
Sundard ¥ Typa aHDutter | Mzndscrer WETRRERTOUEDD|  fap dale  Maypt . RYG_FS0420
Hominal value: gH{ 5.0 *C): 2.20 [ Condltitn As-Recelved: Used flem
Stamptaref £ _Typy _ Redox Solution | Manulachoer METTLER TOLEDO]  Exs date . Roce
vad H
Tominal valon. i1 7500 96T, f Y : Ived Datg : 31 Morch 2023
Adfustment Callbration Date : 03 Aprit 2023
Referentce ;
o1 Calibration Dutrer BI[15°C} 100 4.017.60 p3T0087 s 2303.113305C.1
ubmitted by » ;
Setect Cakiby Hade Il 2-PoiH calidration | 2-Peint catitrstion S:S‘L;iffat:ryTGmup (Thaitand) Co. Ltd. Rayong 8ranch
a0 5, T.Magnam Khu,
3Poim Crilbrmion C H G wH - pH APluzkdacng, Rayong 21140, Thailang
Cal 1 atc as3ismiatc|me]| - |aie | o . Ambient Temperature : @ 5 25 o
Ca? AT sz {FoalMICts0] - | AIC| 50) - .5)
Reiative Humldity : £0 = 15) %
Offscl (v} 18 - 5 Callbration P £0 = %
Slape % tor mEH) 977 - . on Procedure : In - house methad
a3 BEE ;535 321 - CP-CHS by direct measuremant with sltandarg
Slzge % ot MV Fexy voltage ealibrater and ditect measuremant
Measurements with certified reference masenal (CRRY
Befers oifiuetnant afier ecfustment e
e s ahbrate, B
Duffer Volves | Measured Ditfarenze | Buller Vahues weaured Mifleronce d by Warakem Lerngagtrakul
M C oH o 7] 3 11 T
401 a4 | AIC FES EYE sgr Jwmalmc] s FED Approved by : ]
voo (i ATC] 056 o LN S T V5 00t -
T [ T a7 vra  frsy|arc|  aee ot pproved Signatory
222 AL ™ { /) Malee Butuea
[ ent () Saltip Meangman
The Sllermaos rost of Caitralod teuTrote should Te witin + B 05 pH

() Warakarn Lemgaqraket

lzaue Date : 5 April 2023
Setaner 79, 2377

E&'}II’\EE T

Cherical Luborstary

reite Specdist Wattare Thangrad

The Uncertaing

e

€ IBFES Werior foindp T Tuss el £l o
Mo Iypnen L Ra 2077 P lofl TG G e R by Marten YeTeg T

A 062953



Cort. No.:  23CH441

Page.: 2012
Condition of this calibration result

1. Reference Standard Instrument ;-

instrument SarialNo, 1D Wo. Ced. No. Due Date
1) Documant Procoss Calibraler 54p30049 136RCI1G 22¢2769 24 Aug 2023
This Hication is Lo the | System of Unlt malntained at-
- Traceablo to MNotioral Institte of Melrology {Thailand), KIMT
2. Cedified Roferanca Malerial: : The rasulis are & ble 10 51 Lhrough CPA chem Lid.,
ANSFASD Nabona! Accreditation Board, Aceradited No, AR-1835
Butfer Solution Manufacturar Eot Mo, Exp. date
pH 5.008 CPA cham 863822 28 Dec 2024
pH 6.587 CPA chem 8266589 0B Jury 2023
pH 10.010 CPA them 863835 28 Dot 2023

3. This cotificate is valid only 1o the #em calibrated <n date and place of calibration,
Calibration Resullg

Function : mV Measurement

Performing standard curve by Fluke at pH (4,7,30}

Nominat | Standard Uncertalnty of Coverage
Unit Undes Value Veoltage | Aclual Reading Measurement factor
Calibraticn Input
pH r:\.' my pH [2mi) *
pH iMeter 4.00 17748 17 4.00 0.58 2.00
SiN.: B531256371 7.00 0o [+] 700 0.58 200
10.00 -177.48 78 10.00 0.58 2.00

Function : pH Measurament
Farforming threp bulfors standard curve by using butfer nominal pH {4,7,10)

TECUNOGLOGY FROMOTION ASSOCIATEON (THAILAND-JAPAN)
LURPGRATE SERVICER 3, EQUIRMENT CALIIRATION A%D TESTING SERVICES
FHIPATTANAR AR ROABSOE . SUANLEANG SUANLTANG BANGROR 102841

NITTR. RETFUY
T RITERNON T T AN 0.2 0akd umﬁvz;::

Cert. Mo.. 23LM8S

Pago.: 1gi 2
Certificate of Calibration
Equipment ; PH Muter with Sensor
Manufaclurer ; Mattigr Tolado
Modal . SeveniGo
Seriel Na. . B531256371
10 Na. : RYG_F50420
Submilted by , ALS Laboralery Group {Thailang} Ca. Lig.

Rayeng 8ranch
&16/90 Moo 5, T.Maenam khu, A Pluakdaang,
Rayong 21140, Thailang

Location TPA On Site Calibration Laboratery
Recelved Order : 31 March 2023

Calibrated Date 05 April 2023

Ambtani Temperaturo : {26:40)°C

Relalive Humigity - (50=30)%

AC Line Voltage

Calibrated by :

(220:22)y

Preacha Highib

Unit Undor Standard pH Aclual pH |actual my Uncortainty of Coveraga
Calibration Buffer Sohution Reading | Readlng | pH measurement facior
(m¥) 2] X
pH Elscirede 4.008 401 ™ 0.0071 200
SiN.; 2465880 6.987 [:7: 4] 16 0.0 200
10.010 1602 -162 0.0005 2.00

The reportod uncerainty of measurement was based an 5 slandard
factor k, providing a love! of confidenca of approximalely 05 %.

~Gho.
4 1156433
Equipment : PH Melor with Sonsor Cerl. No.: 23LMa5
Condition As-Recelved :  Used llem Page,: 2 0f 2
Referonce : 2303-113308C-2

Procedure Uged :-
Calitzation were canductod using in-houso calibration procodure CP-OT01 accarding lo comparison with

Industriat Platinum Resi: Th { {PRT } inlo Temp o Bath,
The temparature scalo used was based on ITS-88.
Cendition of this result of calibralion
1. Refarente standard instrumant:-
#nstrument Model Serlal Ho. Cen. No. Due Date
) Digitel Thermometer 15024 AS2B47 2211325 31 Oct 2023

2. This certificalo is vafid only lo the item calibrated on daie ond placo of calibration,
3. This cortificalion is Iraceablo 1o the Intornalional Syslem of Unit.

Result of Calibration :- {* ) Without Adjustment
Function : Temporalure measuremanl.
This Instrumant was connectod wilh temperature sensor, SiN.: 2455866

The Uncertaintivs ars for g confidence prabibility of appri
by el 2 0 APPON

Approved by : m .

Approved Signatory
(/) Femthippe  Tameyakul
[/} Malee Butkruea
{ ) Suwit Imjai
tssye Date : 2% Aprit 2023

ki i fi ke ey et b Biprontoea it Puam bl e ik g
AEE T U boal o Conrels Sitieey 3 Lsops
Spuitesion el Gl b

Laliaation and Tevs

A 0645967

TECHNOLOGY PROMOTION ASSOCIATION (FHALLAND-JAFAN)
CORFORATE SERVICES 35 EQUEMENT CALUIRATION AND TESTENG SERAICES =\
S04 PATTANARARN ROAD SUL IS SUANTUANG SUANLE ANG BARGR O 181 bt
TEL 0TI 0T FAN GITREE EMIBRATION B3

Cerl.No.: 22CHY733
Paga.: 10f3

Certificate of Calibration

Calibeation| Immerslen Slandard uug* Coverage
Erroc Uncertainty

Paint Depth Fampprature Reading — Factor
{C) (mm} (<) C) {C) {x°C} k
250 160 25,003 253 0.287 c.1e 2.00
300 100 30.003 30.3 0.297 0.16 2.00
40.0 100 40.001 404 0.399 Q.16 2.00
0.0 100 50003 50.5 0497 0.16 2.00

UUC* : Unit Undar Galidration

The reportad uncerlainly of measurement was Laged on a standprg uncorginty multipiied by a
coveraga factor k, providing a tevel of confidence of approximalely 85 %,

«obo-

.

01157394

Egulpment : pH Meter
Manufaciurer : Metder Teledo REVIEWBY . n-_s-“'-"'lﬂff
Modal : Soventxcelignce
Sarkal No., @ B84251445 APFROVED BY .. i
H RYG_ENO152
e HEXT CAL NATE 577 T0E b
Conditlon As-Recalvad: Used ltem Y
Recelvod Date : 21 December 2022
Callibration Date : 22 December 2022
Reference : 2212-580R05C-1
Submitted by : ALS Laboratory Group {Thailend) Co. Ltd.
Rayong Branch
61610 Moza 5 T.Maeram Khu,
A Pluakdaenp. Rayong 24140, Thailand
Amblent Tomparaturo ; (25 £ 2.5) °C
Relative Humidity ¢ {50 & 15)%
Callbratlon Procedure : In - house melhod :
- CP-CHS by diroct measutament with stendard
vollage callbrator and direcl measurement with
certified reference matoriat (CRM)
- CP-CHB by comparison with slandard thermemeter
Callbrated by : Wargkorn L.erngagteakul
Approved by : “mﬂ.lu .
Approved Signatory
(/) Malce Bulknea
{ ) Salhlp Meangmai
{ }Warakom Lerngaglrakui
Issue Dote ¢ 26 Ducamber 2022
The Uy prohah G
T 2 caay md b st as W farex:
AppreaAl ot s Lot Corpgets S
A 0048758



Cert.Ho.! 23CHI733
Page.: 2013
Condition of this callbratian result
1. Relerence Standand inslrumenl @«

Instrument Serial Mg,  D.No. Cert, Na, Duz Date
1) Documont Process Caifbralor 54030049 120ACTI6 22E2785 24 Aug 2023
2) Rel Standard Thermameter 4982054 {10RCO44 2211308 27 Oct 2023

This certification is Iraceable (o the Internaticnal System of Unit malmained st-
+ Traccoble 1o National Instiute of Malrolegy (Thailand), NIMT

2. Cerifice Reference Materials . The meussurement results are tacsable 1o 5t through CPA chem Ltg.,
ANS-ASQ National Accrediation Board, Accredited Mo, AR-1835

Buffer Sotution Manufacturar Lot Mo, Exp. dalg
pH 4.008 CPA chem 826569 00 July 2024
pH G 987 CPA chem 0822322 20 June 2023
pH 10.008 CPA chem 826500 O Juty 2023

3. Thiz cerlificate is vakid only to the item colibrated on date and placa of calibeation
Calibration Mesulta

Function ; mV Measurement

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

Nominal | Standard Uncartzinty of Coverage
Unit Linder Valus Voltage Actuatl Reading Measurement factor
Calibration tput
PH v v pH {am) *
pH Matar 4.000 177.48 1713 4.000 0.058 200
SN BB342G1445 7.000 o.ns 0.1 7000 0052 200
10.000 -177.48 -1775 10.000 0.058 2.00

ol .

a 1141167

TECHNOLOGY MPROMOTION ASSOCIATION (FitATLAND: I\I'.\\)
CONPORATE SERVICES J: LOUIPMENT CALIRILATION AND TESTIN SO
B34 PATFANARARN ROAII RO IR, SUANT UANG, SUANL ARG H-\‘-(‘}\Oh (AL AN
TEL 0-277.3000:24 FAX (-2719.8484 - RETTETEIY

ety

Certifieate of Calibration C“‘k“"';:‘;i v

Equipmaent ; pH Meter
Kaanutaciucer: Matias Totado 1t C2TISBS dy Aok e eRIGOUCAd Gitier thafin ol
except with thie prios whitten 3ppravas 6f the Read of
Hadel : SovanExselona Gomarate Stivices 3 Equipmant Guitatinn sad Testng Geredes.
Serial o BBILZIIA4S
10 Na.: RYG_ENG152

Conditlon As-Recelved: Usod lem

Neceived Dale: 21 Docambs: 2072
Callbretion Data: 23 Decombwer 7072
Reterence: 2212-005208C Submitted by:  ALS Lasaraiey Group (Thattang; Ca.ltd. Rayang Sranch

Ambulent Temperature: 73 2 23 °C

Tatative Hurmidity: (B r iGN B16AD Mo &, T1dawasm iKhu, APiuakdaenyg,
afative Hum . - ~
Rayong 21140 Thadland

Proceduro ueed: Catbraton vware condugied using Inhouss calb:|
methed with Muiti Product Caibralor

on Progedure CEAE 7 Astarding 19 diresl measurement

Gondition of Ih)z esul of exlibration
1 Refurencs standards instamants

Inatrument Horel Sertal Ho. Gartil ¢
1) Musti- Prosunt Calibeator 5500 B315011 22ET43 05 May 2073

7 This reauh of calkraton was inada on mquested &t 1he pemt specificd by customhor
5 The cortilizate 5 vatil only 1o the item catbratad on gasa and piace of calbmtion

P

Canificalion it traceimie o e i Systam of Unit i B

Natonal ettt of Metrarsgy Thaiard (NEAT)

Calibrated by - Witcharespor Wongthalitane  Approved Sigastary - qu L~
tssue Date 28 Detember 2022 [~ Praines Pravpaipat

[ | Huntesat Khemchat

[ |Peintippa Tamagaket

# DI04863

Cart.Mo,;: 22CH1733

Page:  Jof2
Gallbration Resulls
Funchion : pH Measurement
Performing three bulfers standard curve by using buffer neminal pH {4,7,10)
Unit Undez Standard pH Actual pH | Actual mV Uncertainty of | Covarzge
Cafibzation Bufier Salulion Rezding Readlng | pH measuroment|  factor
(v} (%) k
pH Elecirode 4008 4011 185.2 08082 208
SN 1475510 6867 6.930 104 Q.0088 200
10.008 10014 -186.5 0.0072 2.00
Funetion ;: Temperature Measurement
[ ") Withaut pdjustment
This equipment was connecled with Temperature Probe;
- Madaf © Tnlal Expert Pro-SM
- Seral Mo, . 1475512
Dimansion of probe;
-tength . 120 mr.
- Diameier 12 mm.
- Immarsion Dapth 100 mm.
Calibration Standard uuec* Error Uncenainty of | Coverage
Falnt Temparatura Reading measurarment factar
("C) ey {°c) ("¢} (+°C) k
255 25001 249 0101 0.3 200

Remark : « UUCT = Unit LUnder Calibration

Tha raperied uncaralnly of measurement was based on a standard uncarlainty multiplied by a coverage
factar k, providing a lavel of confidenca of approximalely 95 %.

~olo.

Hflals, .

i 1141168

Carl. No.. 2264088

Page: 2 of 2
Reault of ealibraion - {*) Without adjusiment | ) Alter adjustmant
Functlan:  OC voltage measurermor Range: 2000 mv
Sfandard Valua UUC* Reading Esror Uncenainty
{mv) {mv) (mv} {2v)
-200 0000 =300 L] 72
-150.0000 -1500 o0 69
-100.0Q00 -10%.0 00 33
-50.0000 -50.0 0.0 62
0.0000 40 ag 58
50.0000 500 DR 62
100.0000 1000 a0 65
150 0000 1500 ao B9
200.0000 1989 0.1 72

Tha reported uncerainty of messuramant was hased on & slandard uncerlainty multiptied by a caverage
tacior k=2, providing o leval of confidenco of approximately 95 %

“UUC= Unit Under Calibration.

-600-

C%';c/

@ 1140616



RYG_EN0002

SARTORILS

ahapll.
pEviEw ey e au'

Sartorjus (Thaifand} Co., Ltd.
2% Rama § Aoad. Huaybwang. Haarkwang, Ewgroh 10310
Tel o646 2342 820 1-8 , o-mad se-wies thailara Gzanaius.com

HSS-TERTIS 1T0AS
CALIBRATION DA25

UCC] @ of Calibratic serroveD Y T

n
NEXT CAL DATE ml%f&f

Cerfificate No.: 238CI0312

Hodet Numbar:  MSE2245-500-DU

Desttiplian : Angiyllca!Bolanee Issued Date . Friday, March 03, 2023

Serial Number . 0026207038 o Referance Ho. : 204833 e
IDNe.: RYG ENODDZ

Manufaclurer Sartorius Page No. : 1012

Cuslomer Name . ALS Laboratery Greup (Thaitand) Co.,Ltd {Rayong Branch)
B16/10 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand.

Batance Room)
Rayonp 21140, Thailand.

Calibrated Place : ALS Laboratery Group (Thailan
B15/10 Moo 5 T Maenam Khu, AF d

Calibrated By : Calibration

Calibration Date . Wednesday, March 61,2023 Procedure Mo, . This was d by
Using In-house cafibration @ numbar {WH-003)
Based on UKAS LAR 14 2010

Mr.Chonghai Inthana

Matrofogical data . Ambients Conditions.

Capacity: 220 g Resdablity 0.0001 g Temperatira * 236°C & _ 80°C
Hurédity 500%RH : 100%AH

Reosons for calibration Pressure .

ricw mstatativn (] Sevice / Reprred Re-catirtieny Maintenonce Equipment Conditien: h

Measurement Method UKAS Publication Ref :Lab 14

The inty stated is e which i3 obuained frnrn lhe smndnru uncerainty mulipiied by the
covernge factor (k=2} 30 pn:vrdn 2 levelof of y 95% ltis with tha Guide lo

' in (GUM] Tha :nmﬁr.sla me y 10 Netional which
renﬁ:e the umt of according La the Ir Srangard System of Units {81} Report of Toleranze came form list of

Sartorius Melrological Specifications.

Traceability:

WModel Nymber___Deseription T i Celificale Mo. Due Date
YCS011-522-00 _ iSenartus weight aat 1mg - 5000g E2YC5011-422-00 SPC-RT | C02212565 i14-Sep-2023
MHB-3025D wotorTemp Lunron MHB-38280  DKSH C16220444

5-5ep-2023

This certficate retate ang 2pply Lhis aguipmant onty

“This cartficate may not be reproduced other than in full axcept with .
tha priar written approvat of lhe Verification Opgraton Divialon
Sartorius (Thailand) Ce., ttd

Mr.chonchaiinrhana[Teehmical Manages)

S0P FM 33 03 Februaty 2022

RYG_EN0010

TECHNGLOGY PRONOTION ASSOCIATION (THALAND-JABAN: ﬂm
CORPRRATE SERMILTY & FUUESSIINT O ALIBHATION ARD TS TG NI Es 2ty

S PATTARARARN IOAG S0 1%
TL1 @271 Al

AL LANLL ANG BANGROK sI4E
FAX 0 TR MEd

N3CTISENRITGTS
CALmRATEgS BR

Cerl. Ho.: 22TM1517
Paga: 1013

Certificate of Calibration

Equipment : Hot Alr Quan

Manufaciurer : Memmert REVIEWBY .. “Y\'\@“i)\‘,
Model : UFE 500 APPROVED BY .(p%
Sarlal Ne. 1 G511.1572 HEXT CAL. DATE ép!"q’la”‘
1D Ne. : RYG_EN0OID

Submilted by : ALS Laboralary Group {Thailand} Co. Lid. (Rayong Branch)
B16M0 Moo & T. Maenzm Khu,

A. Pluakdaong,

Rayong 21440 Thalland

Locatlon : Quan Ropm

Rucelved Order ¢
Calibration Date ;
Amblent Tomparature ;
Relalive Humidity ;

20 Oclober 2022
20 Oclober 2082
{26£10)°C
{50£30)%

Calibraled by :

Approved by : Wlh:. .

Approved Slgnatory

Man Patianapongpaiboan

} Pornthippe  Tameyakul
(/) Maee Butkruea
{ )} Suwit Imja)

2 Novembar 2022

ls5up Dats :

Pl Uneerlainties are Tor a conlid

A 0046908

Sarterius (Thalland) Co,, Ltd.
128 Rama § Rzad, Harprang, Huapkumt, Ringhok, 15310
Tet s 3843 23018 Fax +48 26430287, g-mad. survice thand S 1anonus om

Model Number:  MSE2245-100-DU e
Descriplian Annlytical Balance

Serial Number: 0025207038

1D No. : RYG_ENODO2

Manufaclurer:  Sanonus_

Calibration Results : Without Adjustment

SARTORILS

‘Tm H UU@ of Calibration

Cerificate No. © 238CI0112 S
lssued Date:  Friday, March 03, 2023
Referance No. - 204833

Page No. . 20f2

Repealability Ecceniricity (Off-center ioading ermor)
Sty 1 e Abaily oF, ESTAL 12 2, Tna crcanier oty 13 pirided by
eader canatanl feal condions whin the swbc:fml'mtm:u\ﬂme'r!umansd'w readcar of e Jord, (e 130t V¢ ol manimim pacly. placedinne
reneiady on Ive wo'ghing pac in Ihe ppme masner Tho 3pnaed dovater Iy vaed iy riditie of e mwmpm snabetasen wach of four ecdonat
0var033 reprotey quanitalvely Qb RS
Mominat Value : {Low Load) 2000000 395,999 [nominal value: 100 2
20 g 20,0000 203.0090 Totarance 0.0004 a
‘Tolerance 20.0308
0.0001 g 204060 2£0.0020 Ditterence
- H 1
Nominat Value : {High Losd} 5 3 2 -0 f_mi
00 g 19.959% 250.0000 3 -0.0091
Tolerance i 20.0008 " 245,000 3 T 4 G.ooon
o001 g i 20,0098 195,9339 S 50,0002
"uon “Z0t.0500 H [ -
Standerd Devialion Q. 00”‘0’ 0.00005
Linearily
Thr kagady §h0 celed Sagarky e Bestnias the dadalpe ol Eurve of d wgnng ST boedr acse
Tojemnce 0.8002 g
Numlnat\.’muo Convantional Mass Valua Displayed Value Devislion uncerainty
- I )
‘T.oton 5.6100
o d.0500 G.0500 To.u0014
0.zg00 E‘Iﬂ _ 0.00014
B 0.5000 ¢.5000 §.90014 "
1.0000 1.0000 9.00074 -
E BPE . 5 . “o.o0C14
_ o000 _b.oocld
LR
50,0000 0.00013
“100.0000 k 0.00019
200.0000 200, 0000 0.00632
£nd of Report
SOP FIt 3203 Febraary 2022
Equipmenrt : Hot Alr Oven Corl. Ho! 22THMI517
Candltlon As-Received :  Used llom Page: 2of 3
Reference : 2210-03766C-2
Frocogura Usod ;-
Cali were conductad using calibrali CP-OTO2 sccording lo diroct monsuremenl

melhod with Data Acquisillon which connected with Resistance Tamperature Dotector { RTD ) and

Thermocouple Type T.

Tha lemperature scalo used was based en IT5-80.
Sondition of this zesult of calibration
4 Reforenca stendard instrument:-

Instrument Madal Seriat No. Corl. No, Oue Dala
1) Data Acqulstien B4T2A MY48023932 22.M87 29 Jul 2022

2. This cerlificate Is valid only to lho ilem calibrated on dale and place of calibration,
2 This cerlification Is traceable lo the International System of Unit.

Result of Calibration :«
Funstlon of UUC* :

{* ) Without Adjustment
Temparature Source

Fresh air selting : Close Environment during calbration
i Beglnning Finished
/‘y/ Tamp. (°C ) 235 25
REL.Humd. { %} 54 58
? AC Supply ( Voll } 223 225

Proba Installation Detalts : Dimension of Chamber :

5= 50 em 046 m

be 50 em w= 056 m

c= 50 em H= 048 m
Capacily = 011 m?

Rof, Sté, ID Na.: £
Callbratlon Point

Position:| (188)°C | {104)°c
1 21-16TC-01 | 20-18RTD-0%
2 21.16TC-02 | 20-16RTD-02
3 21-16YC-03 | 20-16RYD-03
4 21-167C-04 | 20-16RTD-04
5 21416TC06 | 22.16RTDAD5
[ 21-467C-06 | 20-16RTD-06
7 21-16TC-07 | 20-18RTD-07
8 21.16TC-08 | 22-16RTD-08
9frot) | 21-967C-09 | 22-16RTD-09

Wol..

21132466




Equipmant : Ho! Air Quen Corl. Ho.: 22TM1647
Condition As-Recelved ¢ Used Hemn Page: 30of3
Raference ; 2210-03760C-2

Resuli of Calibralion :- {*} Wihout Adjustment
Function of ULC":  Temperature Source
Fresh aft sclting 1 Closg

Calibrotion | UUE* et Temy (] Tan Quorall Coverage
Pafnt Setting | Reading stabllity unifarmity Verdation| ] Factar
(C) (*Cy cy {£*C) £ (ch (£'C) ¥
W40 040 1040 0.07G 0.52 160 Q.42 2
180.0 1800 1800 0.13 0.58 1.2 1.1 2

Calibralion Measured Temperature { "C )

Pokit Positian

[8l=D] 1 2 3 4 5 1 7 8 9 (ref)
104.0 103768 | 103.7234 | 103,723 | 103.600 | 104215 | 104.131 | 104132 | 102.740 | 103747
1600 175.723 | 179,369 | 179.439 | 179489 | 160.361 | 60114 | 180,131 | 100.243 | 170805

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

Temparature stabillty : One-half of Ihe greatest maximum difference of measured temperature at any one sensol
Termperature uniformity : The maximum difference of measured temperaturas al any sensors and the measured
tsmperature at {he reference location which are observed at the same time or al as close an observatlon Lime as
possiblo fo determing the temperalura paltern or hemoganaity within lhe chamber under stendy-siate condilions,
Qverall Varlistlon : The Qifference of tho maximum and minimum measured tempesaturgs throughstt sbservalion
Uuct ¢ Unlt Under Calibration

Note The reporied yncertainty of measurement was included stablity and gxch/ded anilomity

The reported unceralnty of measrement was Based on a standard uncerlainly multiplied by 8 covarage
facter &, providing a tevet of confidence of appreximalely 95 %.

-clo-
al132465
Cert,No.: 22TW24
Page: 2ot 2
Result : Dissolved Oxygen Meter Adjustment Wilh Air 308 %

Dissolved Oxygen Proka Ho.; 15E1004064

Titration Mothod 00 Meler
Slandarg Deviation
{Axide Modification Methed) Reading
{mgfL) (mgil} (mg/)
802 802 0.0084

This report was cerlified only for the instument we tested it 5 afiowable 1o use for sludy
the system efficiancy, The erwironmental impact control and present 1o drganization i may concerned
intend to usa for sdvertising and ralerral purpose is prohibited. This reporl may nol be reproduced
other in Rillwithout wrilten approvat of the laboratary

~olos

Smﬂrjﬂ

a 1094744

14
TECHROLOGY PROMOTION ASSOCIATEON (FHAILAND-JAPAN)
CORFORATE SERVICES 31 EQUAPMENT CALIBRATION AND TESTING SERVICES

3346 PATTANAKARN ROAT SO1 1%, SUANLUARG, SUANLUANG BANGEGK 16250

Equipment ; DO Mater

Hanufacturer : 51 REVIEW BY N B""“MIT —
Model : 5000145V ﬁ
Sorial Ko, ; 152102795 rerrouensy A ¥y
1D Na.: RYG_ENO032 HEXT CAL. DATE w]gf&'}
Recelved Date ; 11 February 2022

Test Date © 14 Fabruary 2022

Referance : 2202-0404D8C4

Submitied by =

Laboratary Canditian :

FLL G3NT-3H0 FAX G2T19-9484

Certificate of Testing

Cert.Mo.: 22TW34
Page.: 1 of 2

(Rayong Branch)

ALS Laberatory Grobp (Thailand) Co.,tid

610/10 Moo 5§ T.Maenam Khy, A Pluzkdaeng,

Rayong 21140, Thailand

Tempotatere {25+ 6}°C
Humigily {502 20} %

Test Procedure @ fn - houze method : CP-CHE
by Comparisen Technique with Azide Maodification Method

Testad by : YWalalak Sirithean

Appraved by ©

{

Seithip

Approved Signatery

) Malee Butkiuea

{4 Saithip Meangmal

{

§ Warakorn Lermngagirakul

Issue Date : 13 February 2022

TECHNOLOGY PROMOTION ASSOCIATION tFHATLANB-JAPAN)

CORPCRATE SERVICES 3 TQURNMENT CALINRATION AND 2
B PATTANARKARN ROAE SOLIR SUANER,

NG NERNVIUFS
SUANTEANG HANGREN 10240
T OEAN 03T 05A2

T 0

B 0281285

5975

it
CALIRATIEN 00

Cerl. No.: 220M12

Page.: 1 af 2
Certificate of Calibration
%
Equipment ; DO Meter with Sensor
Manufacturer: Y5I
Model © 5000-115v
Serfal Ho. 1 15E1D2726
1D Ne, ¢ RYG_ENDO32
Submittad by ; ALS Laboratory Groug (Thailand) Ca.Ltd. (Hayong Brane

816710 Moo 5 T Maenam Kha, A.Pluakdoang,

Rayang $1140, Thadand

Location: TPRA On Sits Calibration Laboratory
Recelved Order : 11 February 2022

Calibrated Data : 21 February 2022

Amblent Tempersture ¢ (2B 10}C

Relative Humidity : (50:301%

AC Lina Voltage : (2205 22}V

Callbrated by :

Appreved by :
{ ) Pomthippa Tameyakul
(/) Matee Bulkrues

[ ) Suwit imjat

tssue Date &

Kunchi Prompral

Approved Signatary

21 February 2022

A 0038008



Equlpment ; DO Mater with Sonser Cert. Ho.: 22LM12
Condilion As.-Recelved ;. Usad flem Page.; 2 of 2
Roferonce ; 2202-0404DSC-5

Procedure Used -
Calibrotien wern eonducted using in-house cafibration precedure CP-0TO1 according to comparison with
induslial Platinum Resislance Thermometer { IPRT ) into Temperalure Bath,
The Ismperakire scale ysed was basad an (7580
Cendillan of this result of calibration
1. Reference slandard Instrument:-

Instrument Mode! Serist No. Cerl. No. Cue Date
1} Digilal Thermomeler 1523 2188080 211273 22 Nov 2022

2, This centficalo i5 valid only to the item calibrated on dale and plase of celibration.
3. This erlification is traceable 1o the Intetnational System of Unit.

Resuit of Callbration :- [ '} Withoul Adjustmant

Funetion ¢ Temperature measuremont.
This was connocted wilh lemparatire sensor, S/N.. 15E100464
Calibrat uuc* Coverage
E Uncoriain|
Polnt Dapth Tamperaturg Reading e Uneorainty. Factar
D] {mm}) {'c} (¢l (¢} (£°C) *
20.00 4% 20001 19.88 <0124 015 2.00

UUC* ; Unil Undar Catibration

The reported uncerainty of mensurement was based on a standard uncartninty mulliplied by 3
coverage factor K, providing a lavel of confidence of approximately 85 %.

-o0o-
-
Wl -
a 1695714

Equipmont ; Low Temp. Incubater Cert No.: 22TM317
Condilion As-Recobvod : Used ltem Paga.: 2ol 3
Reference : 2204-07480C-1
Procedure Used :-

Calibration ware conducted uaing cafi CP-OTO2 ¢ direct moasuremenl

The temperaluro 2cale usod was based on 175-00,
Canditlgn of this result of calibratian
1. Referonce siandard instrument:-

Ipstrument Model Serlal Ho, Cert. No. Dug Dats

1) Data Acquisilion MET0A MY44021769 21LM12 02 Sep 2022

2 Thls certificale is valid enly to Ine item catibraled on dele and pace of calibralion.
3. This certification i3 tratesble 10 the Inlermationat Systam of Unit.

Result of Callbration ;- (*) Without Adjusimant
Funclion of YUCT ; Temperaturg Source
Frosh air astting @ Closg Environment during ¢alibration
Beginning Finished
Temp. (°C } 25 25
REL.Humid. ( % ) 54 58
AC Supply { Yoli } 221 223
" Paosition : Raf. Std.
1D Ho.:
1 SRTD-2
. pii)
3
Probe instaliailon Detalis © Dimensian of Chamber & 4
a= 1% cm D= 060 m § BRYP-2E
b= 10 em = W m 6 SRTO-VS
c= 10 em . 2 m 7 SRTD.27
Copocity = 075 m B ..} SRTD-2E
9 {ref.} SRTD-29

Tk, .

a 1106485

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN;

CORIDRATESERVICES 1 EQLIPMENT CALIDRATION AND TESTING SERVICES
FLA PATTANARARY KCAL SO IE SEASLUAKG STANLUANG BANCKOR 1629 i e
TLL 02717 W17 FAX R27p0u281 CAUBAATION 3%

Cart. No.! 22TM317

Certificate of Calibration Pago.: 5 of 3
Equipment ¢ Low Temp. Incubatar
Manufacturer ; Memmart REVIEW 8Y Wa}W?
Model : 1PP750 APPROVED BY .. % i
Sarial No. : VB18.0084 WEXT cAL DATE ¥1 [ i?‘.)__,:
BN, : RYG_ENO1SH
Submitted by : ALS Laboratery Group {Thofiand} Ca.Lid,

{Rayang Branch)
B16/10 Moo 5 T.Maenam Khu,
A.Pluskdaeng. Rayeng 21140, Thailand

Lacatlon : 800 Room

Received Qrder : 22 April 2022

Callbrativn Date ¢ 22 April 2022

Amblent Temparature ; {261 10)°%C

Relative Humldity : (5030} %

Callbrated by : Man Fattanapongpaitoon

Approved by : ‘md.[u -

Approved Signatory

{ ) Pomthippa Tameyakul
(/ 1 Maloe Butiruea
{ }Suwit Imjai

Issue Date : A May 2023
The s are for o conlidence probability of approsmately 455

Thas exrmiacne may s b peprad

Asprnd

Il et vl I st Wt

i o ! Crgmne eving St

A 0040735

Equlpment Low Temp. Incubator Cart. Ho.: 22TM317
Condition As-Recelved : Used Hem Pago.: 3ol 3
Reference ; 2204-01460C-1

Rosult of Calibration :- { ™) Withoul Adjustment
Function of UUC” : Temperature Source

Frash alr selting : Close

Calibration | LUC* uuc T Overall | Cavarage
Polnt Setling | Aeading stability unlformity Yariation Faclor
{'¢) ("c) (*c) (+'C) [%H] [ (26 L3
200 200 200 0.022 0.20 082 0.30 2

Calibration Measired Temperature { "C )
Falnt Pasltion
{*c) 1 [ 2 [ 8 T 4 [ & T 8 [ 7 T & ]e8en
200 20209 | 20.374 | 20199 | 20.41c | 20075 | 20062 [ 20027 | 20088 | 20030

Average® : The average ol 30 valuas n each pesilion.

Temperature slability ;: One-half of the greatest moximum differance of measured lamperalure at any ono sonser.
Temperatuse unlformity : The maximum diference of measured tomperaturas ot any Sonsors and the measured
lemperature at the relerence location which are ohserved ot the same Ume or at as close an observallon fimo as
possible o ino the ter pattern or her within the chambar under sleady-slate candilions.
Owvarall Variatlon ; The Oifference of the maximum and minimum measured iomperaturas thraughout chservation.
uuc* @ Unll Undor Calibrallon

Nole : Tha reporied uncarlainty of measuremenl was included stabilily and excluded uniformity |

The roported uncerialnty of measurement was based on a standard uncartalnty multiplied by 2 covemge
lastor &, tding a lovel of of i y 95 <.

-000-

Paly -

a 1106484



RYG_ENOO0G

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAX}

UORFGRATE SERVECEN 3 BOUIIMENT CALIBRATION ANT TESTEN ERVICT
MLLEATTANAKARN ROAD 5011 SUANLUANG. SEAST UANG DARGROK B2 . . Equipmant ; Hol Alr Oven Cort. Now 22TMidse
TEL 03T Gon? paN e vls: " ) et
(IR e ha camnann 3 Condition As-Recoived 1 Usad ltom Page: 20l
Reference ; 2210-0376CC-1
Cort, No.: 22TM1492 Procedure Used i~
Page: fof3 Calibration were eonducled using cakibralion procedure CP-OTO2 accarding lo direct measurement
H H 3 thod wi g il i
Certlficate Qf Cahbratmﬂ method with Data Acguisiton which sonnected with Resistance Temperaturo Detector { RTD ).

The temperature scale used was based on 17890,
Conditfon of this result of calibration

Equipmert ; ot Air Sven " 1. Reference standard instrument:-
Manafacturer: " . REVEWBY . Trawibalt Instrument Model Serlal o, cert. No, Dus Data
nulacturer : rermer i : 1) Data Acqulsition 570 MY44035217 21LM30 23 Doa 2022
Rodel ; UM 480 AFEROVEDBY ol 7l 2 Thfs ced\»ﬁcatle is valid onky 10 the item calibraled on date and F;;m of calibration.
J 3. This certification s traceable to the International System of Unit
& Result af Calipration i )W i
Serial No. : b495.0859 KEXT GAL DATE ,;3.;!0}-# a4, n (") Withou! Adjustment
Function of UUC® : Temperature Source
D Mo.: RYG_ENOOOS Fresh air setling : Clese Environment during catlbration i
Beginning Flnighed
e
Submitied by ¢ ALS Laboralory Group {Thagand) Co. Ltd. {Rayang Branch) Temp (C) 20 29
REL Humid, (% } 43 47
61610 Mao &, T. Maenam Khu, R Sopety ( Vel ) 0 =
5 o)
A Plugkdaeng, it
R 140, Thalland
2yarg 21149, Thalan " poskion . | Fet 5.
Location ; Over Room oston; 1D Wo.:

. 20 Cctober 2022 1 18-10RTD-01
ne:.nive.d Order ; ctobar N 18-0RTD02
iailll,:;rat:c;n Date .l ?02(?:1:1;6}\'02‘:022 T a 1840RTO03

mbient Temperature
° & Prode installation Deteils : Dimension of Chamber ; 4 18-10RTD-04
Refative Humldlty : (50+30}% 5
as  BD  em D= 03 m 10-16RTD05
Calibrated by : Preacha Hishib b= 50 em W= 040 m & 18-1GRTD-06
cx 50 em M= 040 m 7 18-10RTDL?
i a 1D-10RTD-0B
Capacity = 0053
Approvad by : Waly . 9iref) | 10-10RTD-09
Aparoved Signatary
{ A Pomibippa Tomeyakul
{¥ } Malce Butkruen
{3 Suwil imjal
Issue Date : 2 Novembar 2022
The of approximately 955
1 B prin we bl -
A DG46905 41132473

RYG_EN00GA

FECHNOLOGY PROMOTION ASSOCIATION (THAILANIFIADAN)
CORPORATE SERVIUES 3 EQUIRME ST CALISATION AN TESTING SERVICES

Equipment Hot Air Dven Cerl. Ho.: 23TM1492 D8 BT Wt 1A% ““\:‘u‘.“' SANGRR 1
Cendltion As-Recetved & Used ltem Page: 3af 3
Reforence : 2210-03760C-1
Result of Catibration :- {*) Without Adjusiment Cert. Ho.: 22TM1491
Functien of UUCY:  Temperalure Soutce Page: 1o0f3
Fresh alr setting : Close Certéficate Of Calibration
Callbration | Uuc* uc Temporatura Tamparatura Ovarall Coverage
Point | Selting | Reading stabiity unifarmity | variation Factos Equipment : Water Bath
c) {Ch £C) tx°C) (Cy {C) £2°C) L3 HE
700 0.0 70.0 0.079 047 077 042 2 Manulacturer : Memamert REVIEW BY L JDRTARL
Calibration Measurad Temperature (*C ) E //:/"
PoinL Pasition Model : WHE22 AEPROVED DY d-camto .
¢ T T a1 a4 b s |8 |7 | & [ewen QG]OQ{M:
700 70262 | 69095 | 70076 | 70177 | 70664 | 70030 | oess | fniad | t04528 Serlal Ne. : 1L513.0648 REXT CAL, DATE S0 HT
Average® ; The avarage of 30 values in each position. ‘
Temporature stabiity : One-hall of e greatest maximum of mensured temperatura at any one 56NS0 10 Mo.: RYG._ENOOG
‘Temperature uniformity : The maximum difference of measured lomperatures 84 any sensors and the measured
temperature at the roforence location which ara observed at the same fime o at as tlose an observation limea at Submitted by : ALS Laborstory Group {Thastand) Ca 4id. {Rayong Branch)
possitlo lo delerming e tomperature paltem or homogeneily within e chambar under steady-stale condibons G1GM10 Moo §, T Macnam Kha,
Qveralt Variation ; Tre Difergnca of the maximum and minimum measured temperatures throughout ebsarvalior A, Plugkdaeng.
UUC* : Unit Under Caibration Rayong 21140, Thaitand
Hole © The reporied uncerlalnty of measurement was inchided stability and excluded unilarmity . Locatien ; Wet Chamistry Lab
‘e reported uncerlainty of measwrement was based oA @ standard uncertainty muttiplied by a coverage
tactor & gr:viaiﬂg  lovc of confetonen of approximately 95 t e By ¢ Racefued Ordor s 6 Celobar 2022
' Calibration Dale : 20 Cclebar 2022
. Amblent Temperature ; [286£18)°C
Relatlve Humidity © (50x30)%
Calibrated by : Preschi Hiohib

Approved by l{‘ulb'

Approved Signatiry

{ Parmthipps Tameyoku
{/}Malee Butkruga
{ ) Suwit imjai

Issue Date : 2 November 2022

probabifily of approsleiiely 955

Db .

a 1132472 A 1946908



Equipment : Water Bath Cert. No.: 22TH1481
Condition As-Received:  Used ltem Pege: 20f0
Reforence : 2100376084

Procodura Used !-

Calibration were conducted using in-house calibmbion procedure CP-OT04 according to direst
measurement mathod with Data Acguisition which connected with Indusidal Plalinum Resistance
Trermometer { IPAT ).

The temparalure scale used was based on {TS-80
Conditton of this result of calibration
1. Reference standard inslument:-

Insirument Mode! Serial Ho, Cont. Ko, Dug Date
1) Oala Acgulsition 349704 MY44035217 21LM30 23 Dec 2022

2 This cortificato is vakid only to lhe ltem calibrated on dale and placa of calibration.
3. This cedificatian is troceable {o the International Systen of Unil,

Result of Cafibration = [} Wilhout Adjustmenl

Function of UUC* < Tamperslure Source

Envirenmental AC Voltage Supply
B {'C) { %RH. ) { Vol }
Beginning of Callbration 24 53 22
Finishad of Catlbration 24 S0 221
Raf. 51d
Pasitlon : S
o oo S = + NITE300726
A 2 2 NA7PI0CTZT
$ref) Pa
4 3 - ) NI7P300728
R el 4 NI7P300728
5(tal.) NTP3I00TI0

IFront

b

21132471

Metrclogical Center
SCI ECO Services Company Limited

% @@ 332 Moa 3, T.Banpa, A Kaengkhoi, Sarobur 18110 Thailand

Sarabun Tel +66 36273036 Fax 4663627 3100
Bangkok Tel +668 9205 0851 , +669 8247 2360

Woebsie | wwws 5CH0C0.C0 th E-Miad - calbrate@scg com

7y
L0

DISCG

Egulpmant : Wator Bath Curt. Ho,; 22TM1491
Condition As-Recalvad : Usod Itam Page: Jof 3
Reference ¢ 2210-037€0C4
Result of Calibration ;=  ( * ) Withoul Adjusiment
Function of UUC™ ; Tomperature Source
Calibraticn uuc* uucH Avarage* Sandard ('c)
pofnt Setting Reading Paosltion
{¢) ('c) (C} i i 2 i 3 [ a 1 Etret)
85.0 85.0 55.0 B4527 | B4563 | B4 | 64516 | BabeQ
':"":1:":“'““ Uniformity | Stabiity {uncenalnty| C;::::f_'"
(D] {"c) (z'C) (£'C) L]
85.0 012 D081 0.18 2

Average® : The average of 30 values In gach position.

Unilormity : Tha maximum dierence of measured tomperatures al any sensors and Ihe measured lemporature
at Lhe refarence locallon which are cbserved at the same time or at as close an observation lima as possiblo
10 datarming the tamparalure paltern or homogeneity withln Lhe chamber under sleady-state conddions.
Siability ¢ One-half of (ho greatest maxmum difference of measured lemperature al any ong probe.

uuc® @ Unit Under Cabbration

Kote : The reported uncerainly of measurement wes Included siabilily and axcluded uniformity.

The reportad uncerlainty of measurement was based on a standard uncertainty mullipliod by o
coverage facler k, providing a levat of confidence of approximalaly €5 %.

«0fo-

Tt .

al132470

Metrotogical Center
SCI ECO Services Company Limited

33/2 Moo 3, T Banpa, A Kasngkhoi, Sarabun 18110, Thaitand I

Certificate No. T230116 Pape 1 of 4

Certificate of Calibration

Equipment . Chamber ( Cooling Room )
Manufacturer : MODULAR .
EVIEYT BY Wi
Modct ;. IREVCOHCOO -
-
AEAROVED BY :'7&
Serial Na. o COD35145%

anloslan

Customer Code RYG _ENGIS4

1D No. : T1939A5

Customer : ALS Laboratory Group (Thailand) Co.,Ltd. { Rayong Branch}
616/10 Mao 5 T.vaenam Khu,
A.Muaakdaeng, Rayong 21140

Customer Location : Laboratory

Date of Receipt 1 23 January 2023

Calibrated By : Atipheng Rongrat { Technicin )

Appraved By : W Boonchai Suriyswong (Site Calibration Munager)

{7 FEB W0

Date of Issue :

The uncertalnties are for  confidence probability of approximataly 95%,

This i i5 Issued In wilh the of aceraditation granted by the Thal Laboratery Accreditalion
Schems which has assessed Lhe measuremenl ¢apabllity of the laberatary and its traceabllity Lo recogalzed national
standards and te the unils of mzasuremant sealized at the corresponding nativnat standard taboralory. This certificale may
net e reproguced other than n fulf except with ihe prior willten approval of the Kelrologleal Centor.

AL LA V-0

Certificate No. T230116 Page 2 of 4

Calibration Report

Equipment t  Chamber ( Cooling Rnom )
Date of Calibraticn : 25 January 023
Environment : Temperature ;234249 °C

Line Yolage :  221.4-230.2 ¥V
Relative Humidity :  35-65 %RH

Condition of this resules of cafibration :

1, Thisequipment was calibrated by insert 16 standard thennecouples type T into its shumber |, the other one
standand lhermocouples type T use for ambient temg . The calib was done in necording
1o WI-T20 [ based on ASTM E145-34 ( Reapproved 2001) and AS2853-1986 ).
All dzta show belew were final valucs and the initial data from customer request , The tlemperature scale used
was based on 1ITS - 90,

2. Reference Sundanl Instrament 3

Instrument Mode! Instrument No. Centificate No. Due Dawe
TC TYPET TNI141-TN150 T22123 5 October 2023
TC TYPET THNISI-TNIG0 T222123 5 October 2023
DATA LOGGER 34970A T150 T222123 § October 2023

3. This certificale is tmeeable 102
Natienal Instirute of Mewrolopy { ‘Thailand ) throngh Metrolepicst Center { NSC-TISI-TIS 17025 CALIBRATION 0244}
4. Condition of calibriued item @ good
Equipment Description .
Time Constant 1 Howr - Mioueat __3_°C
Frosh Air Damper ] Open OOsin [ Medium [ Max
DClus:
Not Avaifabie

5. Adjustment :
§ X ) without adjustment (1 after sdjustosent

Approved By.

PR LIS 1T 150503



S - s . . 3 = Eond E o d
@ SO Metrological Center i - Mietrological Center
Gro BT | S ) o Siaih g T . .
Gl | S 3CECO Savices Company Liniisd G = SCECD Sevices Company Limited
332 Moo 3, T Banps, A Koengkhai, Saraburi 12110, Thallang 332 Mow 3, T Banpa, A Knengkhoi, Saraburt 18110, Thadand. ATt
Certifieate No. T230116 Bage 3 of 4 Certificate No. T230116 Page A of 4
[ IR v IR The e 2o
Selibration Repost Calibration Repott
I5F
t Measurement Results
A | \
1 T : 34 Averape Stondard Heading at each potion i)
d :6’\ w Callbration Paint TRETPTNIZ) TNIG3 | TNESS | T4 ETNES6] TRIY] TNI4B P TN 09| TS0 | TRI51 TSt
11 . N
5, . AF - 1 o3 g 3an ) o305 foaag bosds poaar poam | Ao [ ase ] 2 oam | M
¥ l‘ : s TRIS3 TNI8] TRISS | TNISE
134 | T a5 | 322} 3 | s
Treee HA
s
- ' y P
, ’ : i Chamber { Cogling Room } Temperature Distribution
anke” ! / 3 Reading {C) R . . Caverape
i - Betting 1 C)) Stabiliy (+ C )| Uniformity ( C) | Uncertalaiy (£ C)
R T A Min, Max | Averuge Facior k
C=Centre, F=CentreofFoce, A=Comer, E=Centreol Edge A0 2% 410 15 120 i 1.4 a7
IC = TN 121 - TNISY ‘The callbration resitht apply onty the abeve calibrated {rem,
The result of test was found accurule as showa o dete ned place of tost only.
2A = TNWM2 13A = TM153 The reported expanded uncertuinty v based on a stundard uacestalaty muliiplled by o coverage factor & which for 3 (-distributfsn,
3A = TNISS 1A = TN154 providing 2 kevel of confidence of approslmately 85 %% .
4F = TN I5F = THIS3|
5A = TNI4S 168 = TN1S6| ‘-1)‘ !
ed By, Ay Loy
A - TN Approved By
TF = TNHT
F = TNI4g
%A = TN
104 = TNI50
HF = TNISI
Ao i,
Approved Dy, il V
FALETSTIY ESbhd TAELLS TE7 15-05-3
BKIK_ELO03?
fptem Technsipen halas) Limzed ¥l e RI E3
MU LIANG OLDE 2205 UnTT AD fa +EE2SIZ 4338 Sevlea Gonfirmutinn Numaber: 6304800024
Agilent Technolpgies 18 RAMA 4 FOAD. SILOK, BAHERAK Emad coxsmRaghens e Servite Conlirmation Date: 20.035.2023
Boryhok EDAET Thaizand Webute  wemwagilent ams chem "
Customer Sonlact
ALE Labmratory Ureap (Trailand) o ¥ R Sanvice instrument:
Lud { Customer Purchase { Custamer Humbar: - -
Head GLiite | Orger Rueber: S0Inna Wodet Mudet Desealptiaon Serlnl Numbor System Handle Parent Asscl
H ) Kamber
canny Thatt fhet Duan beercen 3 gervie fscurst Dot TR0, | ICP-DESSION/E11E System
TAXID . 0105540004858 i eroce Request _ Gervice Hoquest Date: 5100
i 5
Ehanatisgan. nchomBatsglobal com ; GROTEA ;gllentﬁlﬂﬂ SVRVICP-OES MIY150T0005 1GP OES 5100 &Y5.10-5130
T760A0GR ; , Spuctromelzr .
Scrvice Order: Service Canlirmation: LGE41BA SFS 4 Autozampler L AUISA40068 1EP QES K100 SY540-5130
| EE0B03341) ;6904800024
Invoice To: )
ALS Lakbrstery Sroup (Thailand] <o Service Rema:
Ltd
Mead Cffica HEWEwW Gy | Tihimy ), lam iSeries/Pan# |Doscripion Oty Entilement  fSendoe Start Servica End
£34 Fhatth 4 . 1060 1£02 Entarpiise Operational LE0 ‘ greesenl 20032023 | 2002.2023
frureny Fhatthanaia Duaiification Enfitlgraant +
e 21008 coveres

Additionat Information:

Direet nguiries ta:

Centact Hame. Lastemer Lontact <onter
Cantacl E-mant cec-smiBagilint.com

Lt Contact Telephona +E67 637 B33

Hoad Gtiies Cantact Fax +662 6324334
194 1 -

Bruaof Fhat

Delivery Site:
ALS Labsratory Sreup (Thiilard) ©o

Lacation:
Rocm
Bldg
Lsb
Dept

Eyptorr's Epecid B, Pradir 2o and 03
sroductuity %

e teohoaleges T
th e 200k A

. Baegih,
& fze Ha 1124457 LAY

TH Rpsg Thsi Pk TS

Sapn Bgleace O AL/ T Rere ¢ Purtmwven, EXK 101755
Thaded

DRIGNAL
it Read, Kigngocy gy
Bangrok 19H1L Thadard

Pagefol 3 Page26f 3



WMetrological Cenier

@éﬁ%* gg@ SC! ECO Services Company Limited
= LEMINE BTN NaTraa s

Sarvice Confirmation Humber: 6304200024 33/2 Moo 3, T.Banpa, A Kaengkhol, Sarabun 18110

Service Rentirmation Dale; 20012023 Telephone +66 2 586 5792-4  Fax : +66 2 586 5109
Website : www.scieco.coth E-Mail . calibrale@scy co.th
Sepvice Information: CertlE No, ]
cate No. T220730 bage 1ol 6

Prokfem Du:liplior;
WU-S.00-10-5100-5081 143313 Certificate of Calibratior
Service Provided:
Somplete DEHW 5100ICPOES Equipment ¢ HEATING BLOCK
Equipmen ID: BKK_ELO037, all tests pasked

Manufacturer 1 Environmental Express

Mode! : SC 196 revieway .2 apoin Ge

Serlui Na, : 6974CECW3295 APPROVEDEY . <ﬁﬂ°/“"’

NEXT CAL. DATE "7} 19..{[‘.‘:.’)_. ..

Custemer Code BKK_EL0054

Scrvice Gverviaw Code: ID No. .
Reason Code; Scheduled Service T5306A3
Diagnosis Code: Scheduled Survice
Rasolution Code: Schaduled Service Customer i ALS Laboratory Group {Thailand} Co.,Ltd.
Reaertad Hours: Traval Hews: \
A 20 104 Fhatthanakan 40, Phatthanakan Rd., Khwaeng Phatthznakan,
Custamer Fisld Service Gustomer Fisld Sarvice Dats: .
Ropraseriafve Name: Reprasuntative Signainm; 20 Mar 2023 Khez Suan Luang, Bangkok 10250

Kenyakezn Sukpathra]srern
M Customer Location : Acid Digestion Lak

Date of Receipt

30 March 2022

Customer Hame: Custamar Signature: Bate:
Thitima Boenpenp 24 Miar 2023

'ﬂlﬂ'mg E Calibrated By

Approved By :

Date of Issue 1 ADLAPR R

Wntfhurapun Sangtong (Technicinn )

I Sujjar Naknakred (Site Culibration Manager )

The unceriaintles are for a confidence probabilily of approximately 95%.

This Cerfficate is issued In with the i of i grantad by Iho Thal Laboralory Accreditation
rage 23 Scheme which has assessed the measurement capablilly of IRe laboratary and Us iraceabliity to recognlzed nationat
standards and to the unils of realized at the correspending nationsl standard iaborataty. This certiticate may
nrot be reproduced elhor than in fulf except with the prior written 2pproval of the Melralogleal Center,
FME L2 HAY W08, 5T
Metrological Center Metrological Center

5C1 ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkho!, Saraburi 18110

SCI ECO Services Company Limitad
332 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110

ollel

a

-
Telaphona @ +66 2 585 5792-4  Fax : +B60 2 686G 5108 Telephone : +&6 2 566 5792-4  Fax : +E62 586 5109
Websile : www.scieco.co.ih E-Mail : calibrate@scy.coth Websile : www.scieco.coth E-Mail : calibrate@scg.co.th
. ap ¥ r s
Certifieate No. T220730 Page 2of 6 Cerlificate Mo, 1234730 Fage 3 0
Calibration Repoii Calibration Report
Equipment : HEATING DLOCK
Date of Calibration : T April 2022

Temperature ; 1LE-23.1 °C
Line Voltage : 121.6-226.3 V
Relative Humidhy : 56«65 9LRi1E

Enviranmen!

Condition af this results of ealitiration :

1. This cquipment was calibrated by insert nine siandard thenmocauples type Tinto its chamber |, the otherene
standard thermocouples tpe T use for ambient . The culibration wes dune in
to WI-T20
All data show below were final vatues and the inttial dala from custoner tequest . The lempermiune scale wsed
ws based on IT3 90,

2. Reference Standard Instrument
Tnstrument Mael Insirament No. Ceriificate No. Dus Date
Tc TYFET TN22)-TNZN T210008 08 June 2022
TC TYPET TH2I-TN240 T210008 08 fune 2022
DATALOGOER 9704 Ti49 T210008 08 June 2022

. This cestificats is traccable to
Natwonal nstitute of Metrology ( Tharband } thraugh Metrologica] Cetiter { NSC-TISI-TIS 17025 CALIBRATION 0244.)

-

4. Candition of calibrated item : good
Equipment Description
Tite Constant 3 Houwr 25 Minwe A9 °C
Presh iz Damper [_JOpen [ JMin ] Mediom [ Mux
Clese
Not Avaitable
5, Adjushnent
¢ ) withow adjustment X ) ofler adpsiment
|
F
i

Approved By.

FRONT CONTROL

Approved By, mmww_ b

FMALGD R 30.05.57 FAGLED [0 30-05.57



&

Mairological Center
SGEECD Services Compzny Limitad

33/2 Mao 3, T.Banpa, AKaengkhoi, Saraburi 18110
Telephone . +66 2 586 5792-4  Fax : +B6 2 586 5109
Website : www.sciaco.coth E-Mail ; calibrale@seg co Ik

SOV BT leATeR

Metrological Ceniter
59 SCLECO Services Company Limitad
WISC

CENTUT. U PR ATATERALL.

332 Moe 2, T.Hanpa, A Kaengkhoi, Saraburi 18110
Telephone : +66 2 586 5v62-4  Fax : +66 2 586 5108

Websile . www.scieco.co.th E-Mail : calibrate(@scg calh

B

@

Certilicute No.  T228730 Page  d4of &

Calibration Repart

Measurcmont Results

Callbration Point Average Standard Reading at esch position { €}
i1 Nodel-lole6t TN2Zi | TN222 ¢ TN223 | TN 1 TNRXS | TN
CAL POINT Max P60 43 52 #5058 $4.20 4.3 420
98 Ain 9307 9336 351 GLES 9382 978
Averzgs p2E] 9 5L #3578 93.93 P30T 2198
R Eloler-llote1z] TNzzz | Tnzes | TNz2e | Thzan | rNams | T
Hfan 0455 947 0463 9435 5387 93.00
Min 9405 #4125 $4.08 9397 05 26 9444
Avergge 9432 9452 8430 9426 9454 72
HY Fole1d-Hateld] TN23 | TNz | INDS | Thame | oTMI3Y | TN
M 5503 B84 TR RIR: U506 473
Min A5 EAR S 8426 4428 9449 315
Average G474 9426 5449 9156 9428 G443
Re Holedp-lolezd| To2se | Tnzso | TNna | rNan: | OTRam | Tean
Max s L4831 957 U585 VST 5.1t
Min, Y423 94.36 9331 Y162 5551 7385
Averige %4 6i 9454 9562 9571 9561 9597
RS Zlole25-loledd| TN225 | TN2z6 | Th2z7 | TSNS | TNIIB | TNZID
Max 94.28 96.39 96,37 95,34 §5.19 Sh04
Min 56.01 Ub.tQ 96,02 9520 9350 #5.71
Averajpe 9613 5624 9630 5537 56 5 8F
RE Muled)-Wole3d| TH231 | TNz | TN233 | TNZ | THIS | TN236
Aar 96 i h8T 1 oh A% Lk 9304
Mz 9653 96,65 9571 0508 9508 3543
Aversge GEGE it 58T .20 Y.t 95 el
R7 Holedt-Holed2| TR2)Y | TNzs6 | TN239 | TN40 | TNt | TNID
Man 6 4G 56,13 Fo.19 G508 $0.55 ksl
Ain 13 9584 58S 592 64 9678
Average 9630 953 S6.02 93,85 95.85 9693
R Moledd-Haless] TN2I3 | TN22 | TN2Z5 | TR;e | TNz | TR
Max 2691 $6.58 9513 .19 .14 54 E%
Min 5 5% 621 9530 9587 45,01 7584
Averaps 673 A0 LlEd 46,063 o618 55.01

Appronved By, :‘E :

TALLII 108300857

WMatrologicsl Center
% SC1 ECO Services Company Limitsd

f?j 3312 Moo 3, T Banpa, A Kaengkhei, Saraburl 18110
Telephone : +6G 2 586 5792-4  Fax : +86 2 585 5109

Websita . www stieco coth E-Mail : catibrate@scg.co 1h

CoMauy mUmENG MATERIAL]

Cergificate No. T220719 Page 3 of &

Calibration Repori

Mensurement Resnlts:

HIEATING MLOCK Yewperature Distribution
Reading 00}
Serng () Stabiflly (£°C) Uncentainty (=C
8B, Max Average
1k [ul L) 1018 0.8 [Eal
1050 165.0, 105 4 1081 028 039
* Tha quoted ubtertanty exclode * wrafummity *

Thie calibratsaa teselt apply only the abewe calibtated iten,

The rezuit of fegt was 2 aziuratg 24 shown on dale sl plis ol s only

The repasted capanied uncenainty is bascd o s ssndard un

rideiplied by 5 2overage fottor b which [or s disecbeption, providing

# level el contidens

fappresmmaely 95

i

Approved By.

LSRR ER HEICHER o

Certificaie No,  F220730 Page Sof &

Calibration Repoit

Measurement Resulls

Callbratlen Polnt Average Standari Resding 51 each posiilan {'C )
RI Notel-Nole6] TN TNzl TH223 TN22 TN21S TRIG
CAL FOIRT Man 104.47 i ad Hili] 103.3) 10547 10545
108 Tfin 1D4.t5 16427 10445 104 58 105 14 020
Averags 104,34 18544 104,62 10515 { %} s3]
I HokT-Holcl2f TN227 T2 TNI29 TR THiN TNZF2
Max D333 10523 10563 [1333) w97 16607
in 082 10543 10833 0352 [loRi) 16553
Average (0341 105 58 10830 105 64 16582 16398
i3 Holel}-Holkell| THN213 TN TN TN236 FN2AT TNLYS
M, 106,14 16303 JiEEd) 10605 10583 10547
Min 10385 [1&3:1) 165 5% 10880 103553 105.64
Aversgr 180 [[=32] U358 105 %2 108 67 o575
W4 Holel$-Holezd] TNII9 | TN20 | TN2n | TNM2 | TNI23 | Th2n
Man 105 86 65 £0 [y 144 8% s 104.74
Min 10361 10337 FB4.07 E04.3% ™2 o461
Avcragt 10374 105 48 10435 104 43 L 20 104 .65
RS Hole15-12ole}d] THN15 TH12G N2 THN2IB TN223 TN2I0
Man i3] 1049 1040} 10308 L0461 10465
M (M7 10475 {0436 0350 FBE51 10449
AreTigd 104 55 4 84 104 45 {1y 104,60 .55
RG Moledl-1oleds| TW231 T3 TH233 THRIM TNIIS TN136
Man 1L Wi543 105 61 16405 104 R4 442
Min 16527 10821 1054 164.76 109 e6 104.23
Averagr 10536 45536 10533 10486 TS 043
{ R Holed-leted2] TN237 | TS | TN23S | Thao | TNmmg | reaar
Max 18547 M T 10439 HH ST 105232 6551
Min 185,00 E04.53 D4 41 I 35 [{Gei] 16337
Avernge 0308 0462 164 50 10443 [li=3h)] 16345
RS Motedd-Moleds] TN23 1 TNz [ tnass | Taaze | TN227 | orwon
Aan 105 6} {65.43 10343 0477 10487 10502
Min 10544 10524 10492 104 64 104% 10483
Averuge 105 53 16537 103,04 10463 0478 10443

Approved By, 2

Frd-L 13 108:30-05.57

Metrological Center
SCI ECO Services Company Limited

&ISCG

33/2 Moo 3, T.8anpa, A Keengkbol, Saraburi 13110, Thaliand,
Saraburi Tel; +65 3627 3096 Fax @ +56 3627 3100
Bangkok Tel : +6G8 9205 $85% , +659 5247 2360

Website * www scleco.coth E-Mait : calibrate@seg.coth

HEG-TIGATIS 17035
CALIBRATION 0244

Certillcate No. T221644 Page 1 of 4

Certificate of Calibration

Equipment 1 Chamber { Cold Room )

Manulacturer ;: KOLDTECH

Mode! . KM 320 REVIEWBY ... Sk ?

Pl Z-.L- AL

Serial No. : TBN-1012061/05 APPROVED BY cront o,
wexroa oare 22/12f2y

Customer Code : BKK_EN0167

1D No. 1 T2463A3

Custamer 1 ALS Laberztory Group (Thaitsnd) Co, Ltd,

£04 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan,
Khet Suan Luang, Bangkok 10250

Custamer Location Environmental Laboratory

Date of Receipt 27 June 2022

Calibrated By

Sujjar N'a!makred { Site Calibration Manager )

Approved By H ! Boonchzi Suriyawong {(Site Calibration Manager}

Date of Issue H m

The uncertaintias are for a eanfidance probability of approximately 85%.

This Cortificate is fssued in with the itions of
Stheme which has asseszed Lhe measurement capabiiity of the lab ry and s biity to | natignal
standards and to the units of realized at the nztignal sandatd abaratery, This certificate may
not be reproduced olher than In full sxcopt with the priar wrillon 2paraval of the Metrological Genler,

granited by the Thai taboratory Accreditation

FM-LI4{1T05-02-64



oy Metrologicai Center Ry, Metrological Center
'@)‘ |SCG SCI ECO Services Company Limited }\@)‘!SCG

SCI ECO Services Company Limited

3372 Moo 3, T.Banpa, A Keengkhol, Saraburi 18110, Thakiand, HECTIEITS 1raze 3372 Moo 3, T.Banpe, AKaungkho, Serabust 18110, Thalland. At

Certificate No, T221644 Page2 of 4
Certilicate No. T221644 Page 3 of 4
Calibration Report Calibration Report
Eguipment : Chamber ( Cold Room )
Date of Calibration + 30 June- 1 July 2022 Is]F
Environment : Temperature : 18.9-23.7 °c 1o ! 1
Line Yoliage : 222.9-226.5 V ! T T e
Relatlve Humldity : 55-65 %RH | 1eA 7
[ -
£F, i 4F
Condition of this results of cakibration : : a P
1, This equipment was talibrated by insert aine swndand thermozouples type T into jls chamber |, the other one T l| 1
sizndard thermocouples bype T use for ambienl lempersture measurement . The calibration was done in according 134 ; "_; _______ 9l __ . 12F_
10 WI-T20 ( based oz ASTM E145-94 ( Reapproved 2001) end AS2853-1086 ). T, L ! 144
All data show below were finai valaes and the initinl deta from customer request . The temperature seale used e s i 1
was based on ITS - 90, i : i
2. Reforenee Standard Instrumeal @ i i
Instrument Model [nstrument No. Centificate No. Due Date wmle ! " -
T< TYPET THIGI-THITO T210009 30 July 2022 16E ' 'J'F__I" SA
TC TYPET TRITI-TNISO T210009 30 July 2022 C=Centre, F=CenueofFace, A=Comer, E=CentreofEdge
DATALOGGER  34970A Tia9 T2j0009 a0 July 2022
3, This eenifiente is tracesble 1o ¢
Natienal Instiwuie of Metralogy { Thailand ) durcugh Meuological Center { NSC-TISI-TIS 17625 CALIDRATION 0244.) 1€ = Tl UF « TRIT
4. Condition of calibrated item : good 24 = TNI&Z 12F = TNI72
Equipment Description
Time Constant 3 How _ -  Mine m__3_ °C 3a = TR 13A = THID
Fresh Air Demper [ JOpen  [(Min  [[] Medium Mex 4F = TN164 14A & TNIM4
Close
[Xrct Available SA = TNIGS I5F = TNI7S
5. Adjustment : 6A = TNIGG 16E = TN1§
{ ) without adjustment ( X ) afer adjustment o= TNIET
8F = TNI68
$A = THLG9
10A = TNITO

Approved By, M § : r

Approved By,

FM-LIS117/15-02-83 FAELIS 11715-05-63

@ | S cG Metrological Center RYG_EN0188 DKSH

SCI ECO Services Company Limited

332 Mo 3, T.8anpa, A.Kaengkhol, Saraburi 18110, Thailand. e H

Certificate of Calibration

Cerlificate No. T221644 Page 4 of 4
Calibration Report Equipment: Bloek Digestion Unlt Cartificata No.: C22230010
Medal: KT-203 {ssued Dals: 1B Manch 2022
Sordal No. (& 1Dy 672021000%5770200073 Job Mo.. KEPRZA4382
Measurement Hesulis: Manutecturer Garhardl Page: 114
Conditian: In Condition Cigastien Block: 20 holea.
Customen ALS Labaoratory Group (Thatland) Go,Lid, (Rayeng Branch}

046/10 Moo 5 T.Maenam ¥hu, APluakdaang,
Raycnq 21140, Thailand.

Average Slandard Reading at each position ¢y

Calibration Polnt THNI61 | TNL6Z | TN163 | TN164 | TNIGS | TN166 | TNI6T | TNIS8 | TNT69 TN170 REVIEW BY
Emvonment Condfion Tempershure: 25 "¢ & 05°C Y P
3 271 | 282 { 275 | 289 | 285 | 3 02 | % ¥ 8
5 348 | 302 | 286 1383 | 288 Hurmidity: 65 MAH & 87 %RH APPROVEDBY ,, Aol £
THITL| THLIZ [ TH193 [ T | Toeos | ThaTe WYoltage: W VAG = BAVAC NEXT CAL, DATE 12 302124‘
297 | 20z | 289 | 304 [ 297 | 233 Calbrtion Plas ALS Loboratary Group (Thalland) Ce.,Ltd, {Rayeng Branch)
( Wat Chemistry Lok }
616410 Moo 5 T.Maenam Khu, A Pluakdasng,
Chumber { Colé Room) Temperature Discribution Rayong 21140, Thalland.
Cafhration By: ir, Hekarin Ruenros
Reading (°C) Caverage
Setting (€'} A () | siatiigy (£°C) | Unitormity (€)]  Uneertaluty (£'C) 15 erch 2023
E verage ability riformity neertataty N
¥, Maz Average Fattor k The Mathod uzed: n . besa on by son wih
Traceabiy: This carilficals is taceable to the 51 Units malntzned by Hational instituls of
Matrology (NIMT), Thaiend threugh N.M. Technlcad Cerer Leberalary (NTL)
3.0 19,40 12 299 508 130 166 260 Certifcola No.: TC22/0080

* Th quoted unesrainity ¢xclude ™ uniformiey ™ L) (%/
The calibration result apply only the abave calibrated item. M uI i

“The result of test was found accurate af shown on date snd place of test only,

Thz reported tapanded inty i3 based on 2 yandard inty mukiiplied by a caverage factor & which for 2 -distribution, providing (Mr, Nokarin Rusares) (Mr, Udon Srichana)
o fevel of confidence of approximately 95 % . Peraon In ehango Authorized eignalony
Th's cnrfoiomia 1 Buts B9 4033 of Pwanasmen oowdig b P ieemalions! SR of Unhs (24, B prrddem ymoackOey of reesrement b
rsmmfiorm o Patenel sinlard & 64 RENEAS atsnal Tiundard berarion,
urzzrTny retad It B cheird ralulied by B GOz L= forl)
15 Pt owed € T W T Gl 1
‘ “Thanio tautts may ba pfiscted by cadaEons Bom epefied emnarioms. The reaulis felste enly 1o D Rt lesied, coianoad o sameded, Th Rpen chd
:‘2 ’/_‘ 1ot b FeproauEad e 11 A3 ol erpepvel of [TCSH Tochnooyy L.
Approved By YV T~ "
vhin oy puTalad $+ia

BT T
T3 RN TR P s s (0350
Dargarmk, Phrmihineg. B

5 Pstuand A
Phora +02 2233 7500

FRELES 1471 5-05-63 Deilvaring Growth - In Asla and Beyond, OApEp———



DKSH

Cerlficzte No.: CZ3230010 Pega: 2of 4

Flg. 1.5 Front visw

(sand)

c

-

@ + -

)

N ow

PO0O0®
N

Logation of standard

Fig. Z.: Digostion blosk
DzAnlons
fming Tewpencise, The avarage reading of ndksing ¢avits which kvma ma inteprel port of s Dlgsstion Mok,
Aia=urod Tampaatrz The avercgs reading of woring wtandsant ol eriy poaions 8¢ extion,

Vi st e TuD 4

EHEH] Tochemabogy Linded

22373 pusietn AT e o inemnariung 1622
TE1 Eutuctoet o B0 3k, POWCGAAG, BanoWoh 16260
Fhang: «28 3634 T3 Emat: e i

Dediverlng Growth - in Asla and Beyond. CAL-FA-CI0-GT: 20 Juf 3823

DKSH

Canificata No.: C20230010 Pape: 4of 4
Calibration Reaula;
Afier edjusiment
Bosived s et Mossured Comscikn " "
B in| inating nzanzl
Lecatiens e " (?; ? ot ? Temgerature of uc. ey "
{'ch LG .
Al 378.0 18 1.5
A2 aray =13 15
A3 704 6 13
s L o5 15
5 570 .
1] .3 0
52 W Y
B3 3785 o :
B4 78.9 1. 1.
BS 78,1 29 1
(1] e 80 it 3794 04 15
c2 anz 2.3 : i5
[t 378.4 ~1.6 1.5
4 3782 -18 15
5 378.0 2.0 1.5
01 373.5 0.5 135
D2 IT8.7 ~£3 1.5
D3 3737 0.3 1.5
D4 a7a.s 43 15
ns 784 .4 15
The End of Corlificats

e Basciy el €odia

DI Toarmetzmyy Uit

Y CMLET I TN L T ISR SRS

509 fukduamot Resad, BarceAed, Mooy, Bargiah V2250

Fiang: 463 SO TR Bk Wi St Wolitha: s ha GRS v G

Defvaring Grewth - n Asks snt Boyant: CALEMCIIOT. 20 bt n2E

Cerificsta No.: CZ9230010 Page: 3of 4
Celibralion Reautiz:
Befora .
Mezzured Cemecilon
Lacatians Besired Beting Indicating Unearalnty
rel [y=H e Yemparaturo ef LUt (£*C)
{1C) {'c}
A 378.% 4.9 1.5
A2 3743 5.7 1.
A3 74 54 1.
At 278.! 3.7 1.
A5 372 «54 i
=1} ard.d 58 5
a2 3749 -5T 5
B3 374.6 54 &
B4 AT6.2 4.8 15
BE 754 4.9 15
T 380 [0 360 35 T TE
o a12.8 12 15
Ca ke8] -ig 1.5
(Y] 3722 78 15
=] 3745 5.5 1.5
™ 3r4.7 5.3 15
o2 ATE, 47 1.5
03 A75.! -4, 18
D4 375, 4. 15
5] 9761 4] 15
Vil Esmsad en'lTd gvia

D1 Yucrmongy Lbnvee

2% s SATIET Mo P 4G260
g, Rt Babprabd, PRGNS Chrgi 18R
Froeg: 154 1259 1500 i

Delhvaring Growth - in Asla and Beyond. CALFMW-C20.07: 20 Jd 2020

DKSH
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TECHROLDGY FROMOTION ASSOCIATION (THAILAND-JAPAN) i\
CORMERATE SERVICES 3 FQULEMENT CALINKRATION AND TISTING SEHVICES 7

AU PATTANAR AR ROAD SOHLY, ¥
TEL (31T 03T FAN 41093000

Huang

3G BANGHQR 10250

AICTRLER IO
CALRRATION £33

CerlNo.: 22CH1733
Fage.: 1013

Certificate of Calibration

Equipmant :
Manufacturer -

Kodai:

Sotial Mo, !

ID Ho,:

Conditlon As-Received:
Received Date :
Calibralion Date :
FRaforance @

Submiited by :

Amklgm Temperature :
Relative Humidity :
Calibration Procedurs

Callbrated by :

Approved by :

(/) talce Bulkruea
{ ) Sailhlp Meangmal

{ )Warskomn Lemgagtrokul

1s5ue Dato :

Apgrenal ol the head of Coepr

Uncertalnties are for u confidence probahll]

FH Meter
Meltier Toledo

review gy . (15090
SovenExcellence

BB34251445 APFROVED BY D}_
gt/ fes

RYG_END152

Used flem HEXT OAL DATE FEERERS | g

21 December 2022

22 Decomber 2022

2212-0602D5C-1

ALS Laboratory Group (Thalland) Co.Lid.
Rayong Branch

816010 Moo 5 T.Maenam Khu,

APlyakdaeng, Rayong 21148, Thailand

(25 + 28} *C

{50 & 15) %

n - house method

- CP.CHS by direct mensutement wilh standard
vollage calibrator and direct measurement with
ceriified reference material (CRM)

- CP-CHB by comparison with slandard thormamoter

Warakarn Lemgaglrakul

Mk -

Apgroved Signatory

26 Decembar 2022
of apgroximalely 95%

T Bympes Celzeolivn end Tealieg Semicrs

A 0048758
Carl.Mo,: 23CH1733
Page. 3el3
LCallbration Results
Funttien : pH Measurament
Parfozming thros buffera standard curve by using buffer nominal pH {4,7,10}
Unlt Undar Standard pH Actuzl pH { Actual mV Unceralinty ¢f | Covarage
Callbraticn Bulfor Solulion Reading Reoading | pH moasurement factor
(m¥) () L3
pH Electrods 4008 4011 185.2 0.0052 206
SiN.: 1475518 6987 6.890 104 0.0088 2.00
10.008 10,014 -168.5 0.0072 2.00
Funcilon : Yempersturo Measurement
(*) Without adjustmeant
This equipmenl was connectod with Temparatur Probe;
- todal . InLab Export Pro-1SH
+ Serial No. . 1475518
Dimgnsion of probe;
- Langth © 120 mm.
- Dlamatar : 12 mm.
- immarsion Degth © 100 mm,
Calibration Stendard uuc* Error Uncertalnty of | Coverage
Peint Temperalure Reading measurement factor
(*c) {'c) ("c) [§=] (£*C) [
250 25001 249 -0.101 013 200
Remark : » UUC* = Unlt Under Calibration
The reperied uncorainly of measurement was based on a slandard Y iplied by a g

faglor k. providing a lovel of confidence of approximately 85 %.

~alo-

Maly, .

a 1141168

CorlMo,; 22CHIV33
Page.: 2013
Candition of this calibratlon result
1. Refsrence Slandard Instrument  : -
Instrumant Sorial No. 1D Ko, Cen. Mo, Dug Date
1) Decumenl Process Calibralor 54030048 130RCH18 22E2769 24 Aug 2023
2] Rel. Slandard Thermomaler 4982054 110RCOH 2211306 27 QOct 2023

This canification Is Iraceable to the Internationat System of Unlt maintained al.-
- Tracesbln to National insitute of hMatrology (Thailand), NIMT

2, Cedified Reference Malerials
ANSI-ASQ Nationat Accreditation Board, Accrodited Ho. AR-1835

- The measuremont resulls are raceabla to SI through CPA chom Lid.,

Buffer Soluticn Manufacturer Lot Ho. Exp. date
eH 4.008 CPA chem 826688 03 Joly 2024
pH 6.987 CPA chem 523322 20 Jung 2023
pH 10008 CPA chem B26590 09 July 2023

3. This cerificate Is valid only 16 the ilem cakibrated on date and place of calibration.

Calibration Resuits
Function : m¥ Measurement
Performing standard curve by Fluke at pH (4,7,10)

MNeminat Standard Uncartainty of Coverage
Unlt Uncter Value Vaoltage Actual Reading Measuremant facior
Caiibration Input
pH mv i oH (zmV} k
pH Moter 4,000 177.48 13 4,000 0.058 2.00
SIN.: BB34201445 7.000 0.00 04 7.000 0.058 200
10.000 -177.48 -577.5 10.000 0.058 2.00

Mol .

o 1141167

3 X 3 2
P
$3454 PATTANARARE RUAD SOI 1K SUANIUANG, SUANLUANG. HANGKOK 16240 /7620y

ANt
FLL G 27T 200021 FAN 022195481 *
<

Certificate of Calibration

Page: 5of2

Equipment pH Moter

ranulacturen; Molller Tolado Thiz cl"!fb@ﬂﬂ may nod be repreducad othar han in
except with the phiof wiithen approval of the head of

Modol : SevanExcelonce Corperate Sewvices 3 Euipment Calibration sed Te

Sedal No.: BHI2D1445

10 No.: RYG_END15Z

Condltion As-Racelvad: Used Hem
21 Docombor 2022
23 Docomber 2022

Reccived Date:

Calirralion Date:

Referen 2212-0602D5C Submlited by:  ALS Lebomtory Group (Thaeiana) Co. bid Rey

Ambicat Temperature;  © 23 £ 23 °C

YR IR G110 Moo 5§, T Maenam Kru, APluakdaeng,

Rayang 21140, Thailand

Relative Humldity:

Procadura usec:
maothod wilth Mu'thPreducl Caiibrator.

Gondition: of 1814 regull gt callbrallon

} Ruference standangs instumants

[natrumgny Hodel Sprig! Mo, Cerlificale Mo,
13 Muit-Product Catbrater 5500A 6315011 22E1431

2 This rasull of caBliralion whs made on requested at the paint specified by custome:
3 The conificate is valid only to the item caktratad on date and place of calixation
A This Castfication 15 Iraseante 1o e Intermational System of Unii mainllhird 1+

-Matenal Institute of Mafrology Thailand (NHAT)

[

Calflbrated by Wuicharespom Wongthulivane  App

WAL TE TR

ALEATID #30

Caorlificate No. : 2284036

futt

stng Services.

ong Hranch

Cospraton wora conductud uzing k-house catbralion Procedure CR.E17 Acsorzing 1o diract maasaeemont

Oua Date
G5 May 2023

[~Phainco Provpaipat
1 BMuntowal Knpmenat

Issue Date © 26 Dacembar 2022

{ FPusmthipps Tamsyuku)

B 304803



Gert, No.: 2254088

Page.: Z of 2
Result of calibration i« {*) Without adjustmant {} Alter adjusiment
Function:  DC volage measurenie: Range: 2060 sy
Standard Value UUC* Reading Error Uncerainty
(mv) {mv} {mv) {£¥3
-200 8000 <2000 (13 T2
-150.0000 -150.0 o 68
-160.0000 -100.¢ o 65
-50.0000 500 a0 62
0.0000 00 00 58
50.0000 500 00 62
100.0000 000 00 G5
130.0000 1500 oo eg
200.0000 1998 -1 72

Tha reported uncerainty of measuremant was basod on a standard uncerainty multiplied by o covetags
factor k=2, praviding a level of confidence of approximalely 95 %

*UUCs= Unit Under Callbration.

-olo-

G?r/

a 1140616

© 2021 by Aglhent Technologies R LFTRLETUgmplinnce Servicen

eveway ik St

Certificate of System Qualification . '
GC-00 + GCMS-00 1s ROVED BY .. L:’éu’-'

2 AL DATE 1]

Sysiem D GM-10

Qmanization Mame: ALS Laboratery Group (Thaitand} Co L LH

Omanizaticn Locstion. 104 Parthangkamn 40, Patthanskat RA . Kwang Suan Luang, Khat Suan Luang, Banghok 10250

Date Movernbir 23, 2021 1.12.35 P8

EQP Nane . Agl wied
EQP Revision: GC (1252, GCM5.02.51

Qverall Quatification Status: Pary

G Logen Verification - GG
Legon: MNaolhawadee Somluon

Qvarall CDS Logon Verificaticn - GC Tast 51atus
Pass

Sysbem lnspection and Basig Salsty and Operation
Kame: el

Setpeint Stotus; Pass

Ovetait Syatam Inspection and Bask: Sately and Operation Tes Status
Pags

et Prasbre Avtursty

Hame: X
From KA

Setpoint Status: Pass.

Setpoint Acius!
intot Prossure: R50 et g o5i
Aczuracy ot [
Apdlant Recsmmanded: == 12
Date; Hasermber 23, 2021 § 1235 P)
Sratem 107 Git-10

Page 1 115

Qi FROBD

&
%)
.f:,'_\:.:-
i
g
{

r ARCHEMICA

C
APPRGVED Gy 7O

3

REXTCAL Datg )

EARTY

[
Cr
s,

IC5-2100: Anion {ID#488)

This certificate is to vezify that instrument below are ealibrated

AR

&
@G‘

, %@ﬁ%ﬁmv,@admaf—m&w@ Yo

Certificate of Calibration B(B
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Agllzal Crozalab Complisnce Servicen

Owerell Inle? Prossura Accurecy Test Strus

Pags

GC Oven Tomperators ACCHY

Name: 7800
Setpoint Sletua; Pags
Zoma: own

SetpoinyActaal
Tempatalire 2300 e ‘'c
Accuracy: o2 ¢
agitent Recommended: = .10 hsstpoint in K { 50 A

= 10 4 setpoint in K L 50 Ty

Salpoint Status: Pass
Zoow Oven

SelpaintAciont
Temperatuze: 0o 9.8 c
Actumncy 0.2 oo
Agient Recommentded: >= 10 %setpoininK ¢ a7 )

<= 10 % gatpaint in I i 3r ‘G
Qvorali GC QOvan Yemparalure Accurecy Tost Status
Pass
GG Oven Temperature Stabiity
Hame: 7490
Salpoint Status: Poss
SelpsintAverage
Temperature. 00d 29.78233 'C
Slabality 01 el
Agirert Hetommended: = R E
Qversll GC Qvon Temperature Stasillly Tett Status
Pass
Date; Fovember 23, 2021 112 35 FM
Systom 1D: GhE1B
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fune El

Teslod Combinakon! Froml v ¢ Extemol Ta

Hame: [7ece B B
Satpolnt Sualus; ‘Pau i
Filament: ]

Salpeint Slalus; |P-n i
Fiamant: 2~

Oversll Tune €1 Test Status.
p P
Faes ]

Stoullng Aun

Teswd Cambinationt Front MM 1 Exigmal @

: Injecton Towes

Heme: [78928

Saurca; Bl Extraztor ]

Satpoint Status: {Compioted ]

Injeciian Votume an Column:

Gvanall Seowling Run Bratus

"Comploied

Instrument Delection Limit

Tested Camblnatiant

Front

Injection Tower
Namo: [7e8an !
Source: IEI - Exractor
Date: Novermbes 23, 2024 £AZI6 Pt
Syslem (D: GM-ID
P32 3715
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Instrurment Details
Purpaze
This seclion deseribes the as {ound system configuraton,
Detalls
System
System D Gh-10
Manufacturer Agiam Technologios
Hame Y800
Flow Data Input Manun! Data

Tomparatre Oata Inpul
Tosied Combinationt

Injaction Tachnique injection Tower

Intgl From
Ooaciar Extoinal
LIM Includod? Ho

Samplor 1
Manutactuter Agilant Tochnalogias
Type Injection Yewer
Name 6934
Hodel Numbar G4513A
Sonial Humber CH18780402
Firmwarn Aevissan AT

lanual Dala or Qhor Data Logging

Usage Sampfo Injection
Localion Frant
Syringo Voluma (ul) 10

Data: Hovermbar 23, 2021 112:35 PR

System D: [-ZR11
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Saipelnt Slalus:

Agitera Crozalob Comp¥ance Gercas

i

injectian Volume on Column: m L
fugn Ralenton Tima
Kinlmum ASD: 5,00 “ 0.05 %
Aglen Recommarded: = Jizg0 ! e L
Status: Pazs ; Pass !
i e e

Inztrenart Detecslon Limis 1.04800 ig
AgHlant Recommended: <a 1402800
Bralus: Pazs
Overal Instnament Detecilon Limit Tasl Slalus
lPais l
HMass Rallo Preclsian
"I:D!lad Cambinalion) Front HH # Extormal T

injection Tower

fressa

Injeciion Yoluma an Cokuimn:

Area Mass 4 Mazs Aatlo
Abundance’s
ASD: 4.07 L
FAgilent Rocommended: <= 500 ]
Pass
Qveralt Mass Ratio Proclalon Tesd Sislus
!.Pa:s ]
Datez Hovamber 23, 2021 11235 ¥4
System I0: GHal
Pagad’1n
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Sampler 2
Manufaciurar Agilent Technologies
Type Tray
Name T693A
Fod et Kumbar G4514A
Sorial Numbat CN18170137
Firmwara Ravision A11.03
Viat Healer Notinstalied
Mainfiarme 1

Manufacturer

Agilont Tachnologios

Name 7850
Medel Numbar G328
Sarial Number CH18153080
Firmweare Rovision B.02.05
Oven Type Standard

Infet $
Manufaciyrer Agitonl Tachnologias
Name 7%
Type M
Location Front
Camier Gas Helium
Conuol Type Efoclranic Prassure Gontrol {EPC)
Purged Inlat Yol

Celector 1
Manufacturer Agian! Tachnologias
Name Mass Spectrometer
Type 14ass Spoclromatar
Locavon Extemat

Date: Nowembar 23, 2021 1 12.35 P4

Syaten I0: Ghe-10

Paga b/ 15
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Mass Spaclrameter 1
Manutaclurer
Typo
Nome
Sarial Humber
Fiernware Revision
High Vacuum System
Scouting Run Standard

445 El Sourcy 1

Agilent Tachnologias
fa

000D
USTH26L108
G.7000.085A0

Turho Pump

QOFN Std

Agilent Gronslab Complangs Servien

Manufaciuser Agitart Technologies
Source Typo Et - Exiracior
Number of fHaments 2
Date: Howemnter 23, 3027 1 1236 8M
Syalem iD: ate
Page 7715
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AT Htns: Jotap e chd e oo Syetam i GALAD
Hostrams. ASOHEWXILS Howsmber 23, 2028 14238 PN
ALS_GH 190 Trenasction fog 1
Tiot Tmieckon Aty Trpe of Frunasction Qptians Informaten
30 Partanmad
Neomzer 25, 2621 [N SestanCresy  Sewsin Hanm
16:23.25 AW
Maovmzar 25, 23621 Sian Contguoton Sevsion Hire
10E3.25 A0
fezvomear 23, 2671 At £yt tesesng ket & Fing-reet and
18145.25 AM dows o ragquite an unizch
emde
*iseettar 23, TO21 At £apinted Eervion QP dutas for primary
02T AM Toheiun [Ge}
Fiepar.
[Prets P ekt Conlguel
At EMOAEY S e
EQP Fila Nama
19207 52 5t} LOP Hame:
|AgieniRecommended}
QP rsis for huphaaand
Tt (2] -
Fiig g
|Prets 2P ack B Ty
s ST
a5l EQF Fi Hama.
|Gots £2 61 egz ] EQ>
Hamy
[ p—— |
Hiverber 23, 2631 £ad Confgaaren Faqsina Hzop
W EEIT AN
Hovembar 23 2524 £ad Contgza Sosaimn Hane
1021 3AM
Haverber 23, 1031 Btas Taa'fizaten Bassinn elr)
L TE
Hovemiar 23, 2071 £ €% pagen Verteanen GE  Mgne
1D313E AN Grapnsivs 550
Movermbet 21 5221 nd Ersostion CBf Logon Verdagban € RunGeasst 1
ILSEAD A Coaisgei w23t
Pagn 147
Date: Movembar 23 1621 112 36 BA¢
Systam ID: GH 0
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Electronic Signature

Purpose

This signature page was creatad and pubkished because the ACE sign-olf action was executed, which is valid fof the entire dotment,
including attachments. The ACE sign-olf is an elecironie sigaatura that raquiras twa distinet i ponenis: yRigun

ond personal password. Tha Agilant representative wha has defivared this servico understands the meaning and legal status of an
elsetronic signatury, As a trkned official operalor, the Agilent ropresentative has a unique password and logen to access ACE and
eloctranically sign this documant, (Qther s-signatures cin be applied 1o this docurient using a Document Contant Managermant of other
suitoble malhod defined in your dats access and control proceduras )

Datallz

Full Namna of Sighar Januwat Channarong
Logged On User Hama: jaruwat chennarong@agitent.com
Signatura Creation Dale: Houvamber 23, 2021

Reason lor Signature: Exscuted pratosef and published this ofiginal version of decument

Requlalary Disslaimer

This goumerd pravides a protocal to verity and record mistiument contiguration and evidente of proper opee:
F! P

It has been prepared Iram our
intemietation of ppizatlo fegulations 25 well 23 induslry bast praciices. The dacument 15 designid ta provida 11 [EprIAN ComEGNN: of & COMTEts

packagy Vatidations depends upon many factors and use of thia procscot aling doss N0t HE3UFS
promises of regrezentatians as to I sufSciangy for any speciic fequistany progran.

Agient MASOS

Warrenty

Agilent Technelogies makes na warranty of any kind 10 this material, Inckiding but net b
A partcular purpcae Aglent Tachnoiogies shail not be kiabia for emars oo

6 b, M implied watisnties o mefchartabilzy and fess far

e hetesn of for Incidental of Eonseduenal damagss in €otrecton with the
furmishing, purfzrmance. ar wse of this material

gat Newvember 23, 2021 4 12 35 Pa
Systom ID: Gl 1g

Paga 8118

22021 by Agitemt Technolagies Apilent Creaslab Complisnce Services

Ugar by, jusymest ehanespices Syatem ki GU0
Moutarme: ASBNIWXZ0E Hovermber 71, 201 142,38 7%
ALY_GLHE Transaction beg ¢
Tima Trandeton  Activly Typa of Yeansaction ptianad priormatizn
3t FPactarmad
Hzwamner 73, 20710 [ Erecuzn Ltrem upectan b Base:
T0:26.42 M Satoty and Gpacatan - 2832
Guesatiy Tast - Ha selrsing
assaciated
Howmter 23, 121 £ Erecutza Srwam lupecin sndBase RunCaum -
254 AN Safoty nd Dreraion TG
Quatrsiven Texd - Mo betgsing
svsscieind
Hovemzor 23, 2 St Intgt Preatoen Ac ey
260,58 At B - Pressa ©
5280781
Haverier 23, K2t Enf Crodricn Inted Presere Accsny Frast RuaCoent 1
W IGL AN B Pt Comrshedive
BI8QpA L < 12 pH
Uzpeomier 33, 721 Stan Erection GG Duen Terpaiglon Neng
12705 A Aecaney TEEL - Temseranie
Quwen 8 2T - Law 10
AN e 10 % et
Hevertos 23, 708 Aaza Cata BE Cven Tempersture tanual Gata Eazy
1077 73 A
AR 02 1.0% wipnit K
Hevermtmr 28, 2601 253 £ Oven Tompusaies Muntount
27 AN Aegurasy -TASE: - Yesperatm
Qwen B IFHCLT Lo D
RO €x 10 Y vezem i K
Hevembes 33 2021 sun 62 Cven Tempsative Home
narn A Recurazy THSE - Tempeam
Oven 5 HEEET Lawag
D €5 10 % tstpoint in K
Hovember 23, 3021 ez L2 68 Dven Terganutre Mavae ana Evry
1.2t 4 aip hocutary - TE pRrETar
Owen 3 IE0GEC L7210
A0 = 16 Y prtpcine in K
Fage get
Oate: Haverbor 23, 2021 1 12 35 Fh
SystemiD: oMt

Page 10415
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Hostrams: ALBHIGNE29S

ALS_GH10 Transaetien lop :

Fulot Dale: Hovembe: 33, 7671 1

Synismid Gui0
]

Tune Transscton  Awthny Typs of Transastion GotlomtInfapmation
Stale Paddormes
Hramear2h, 2621 B [ B Ovan Tempeny Aot 1
02145 Al Accwacy . 165E < Tmzecatre
Oven - 5 1000°C L >= .10

AND < 1.0 % spaintn K
MHercemar 2, 2621 Sian Erezuion GC Qven Temparatoe Stadity Nihe
1EZH78 AN 185 . Tamparatiw Ovan -

516C-L e ese
Hivermier 23, 2825 Sl Exesston 6C Oven Temperatirn Stabiity Nane
BIS2AAM - THGE - Tempeesty Qyan

510U L s 05T
Havember 23, 202t Buan Eansrim G Dren Tampassiure Siasiny Nane
163572 AM « 7R Temperatire  Gin -

5 100.0°C L ev 05T
Hoxemaar ), jt2n Saa Ercnon G Ovan Tamearztrs ety Nane
103740 A - 78S« Tampenstire  Oven -

51006°C L 4=05C
Hovmmbet 23, 2671 Auat Duta Syl Das Doy
103920 AM

50050 L <208T
Heorder 23, 18H End Faagution G Qven Terrpetwiure Sty RerCount |
103730 4% LT85, . Temperstrn  Oven -

S1004°C L DI
Hrerrder 71 FTH Stat Faaguton Tune [1 - T60C0 TR - Scwza. - Hone
10:30:26 AME 1 Bevactor Faavan 1

(Qurratva - Ha setconn

wsecinnd)
o 23, 5521 2%} Eaagnon Tune E) - ROCDTQ: - Sourrn. - fun Gt ¢
10411040 0 - Eettiet Franeet 1

[Quaastsive - H selptnis
mincialad)

©2024 by Agilent Technolagles

Aitent CrosaLab Compllance Sarv

Usae Hume: jaruwst channatong
Hevtnams, XIBKIKWEIS

ALS_GMID Tramanztionlog :

Primi Date: Hovember 23, 287 112,33 FMl

Syuemid: Glg

Tima Trnuaston  Acty Type of Transaation Optonallnformaton
Bate Perfonnsd
Havember 13, 7621 sun Luatmen Tune B+ FE0E0 T0: - Seures: - Hane
HATITAM EF- Exttazzs Faurnbn 2
(Qustineg . Na wipants
mcciannd)
Hovrebar 23, 2021 End Faseutan Tuna Bl 70600 TO « Sowrce: - RnCannd 1
104134 A - Ervpemar Flamant 2
{Guatave - Mo wetonn
BT}
Nevarber 23 2021 Sun Exacrien Sezusng Run kyeesor Towwr, Nom
1Az AU Front 2y 10 - Scurse - E1
Estracior. Ped I GEME.
Sratem Prepwaton
Regmar 20 307 Rt Cea Sotusng Rt Injesscn Towws, Batatas Pata
1E:6520 AN Fromt ML TO: - Sowse: [ BilassHamiarGEME\ s
Evtractar. Partcl GCMS Aglen00EZISE 631D
Spgem Bracaeason
tivemear 22, 700 Era Espruzen Suauma Run peian Towar. Run Coust 3
BAEAC AN Front hisdl, T - Saurca €
Estraciar- Part e GCME
Syvarm Pupeaien
Hzeamear23, 101 Sun Exectan Insatat Diteskalind - Havw
0451 AM Injuction Towar, Frant M. 10
- Sewee: - €1 Erveciar - RED
L v ex 12.00% RSO L
(Ao Thma): <e 1.60%
Hoverter 23, 271 Autt buts iwvumanDancioalms. DamfusPrh
104379 AN ingectan Towah FIot MVE TG D:0assbtanterGOAS I ana
Ssypae . Bl [xlractar R3D UglentOGIS2140L 003D
Ltkmak ex 1260% - ASBL
IRt Tora): €2 063
Hovemsar 73, 7021 Asar De irsvumag Cateon Lime.  [1gca fims Bath
104537 A4 gezon Tamr, Frots M8, TO' DabaasHumtarGLME s

- Bowoe: Bl Ervaster RS0
Ltkmaf <2 1706% RS0 E
(et Temey: e 4 03%

AgentOQRGIS0L CH O

Page 311
Date: Nuverbor 23, 2021 1-12:35 PR
Syvtem I0: TR
Poge 11715
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Lt Mathd [arumal LHannareny Syelnm id GRAO

Nowtrame: ABBKKFXZES Priot Date: Navwinbar 23, 10711 12,38 Pt

ALS_BM1D Tranasctonieg s

T Tnmection  Astvey Typs ol Transartion Cplions Infarmation

Suts Pertonnd

Navesar 23, 2028 Autt ore Urruman Deaction L. Data fies Paty

D3 AN Viacion Towar, Front MU, T0: OMutiHstprGORE data
-Bewek: 1 Exvactor. RS0 WQaarOOR2IDL 0530
1 Area} <v 12£0% - REDL
(Rt Tame): < 1,00%

Neverbar 73, 2021 Autt Taa Ensvumerd Deteclion Lmit - Oxa Ly P

DA AM irjatkan Towar, Frort MAB, 70 B-MassHumier-GEMSIdata
- Sowoe: . E} Evvacar- RS0 $AgiantOORRIUOL 008 0
LtArasg <o 1200% . REDL
(Ret Time): <+ 1.00%

Naverrzel 22, 2021 L D brithoment Deteticn Limit - Daca bey oty

10335 AN ezt Tawar, Frank MW, T0: D-MettHumisr GORIS datd
~Gowen OF - Exvecoor - RS0 gantOQ3I DL 0070
L threst < 12.00% - REDL
et Tama): €4 1.00%

Nt 23, 720 Augt ora Wirvument Betoctan LIt . Do bk Paah

164533 A njecten Townr. Frore MAS, 7t D°MassHuvierGCHSIIdols
+Sawrce:- - Extractor- RS0 WRHNCOOES2INL B0R.0
L Ghreal wa 1200% - RSDL
(Ret Temey: €& 004

Naveber 23, 2624 Autt Drn Invremam PrisctionLims - Data Lius Path,

105,37 AM Vipcton Tomsr. FrOrm MU, Tk © MassddumipriGONS date
- Sewek: €1 Evtacar. RSD WgantO0H2HDL 009D
| phreaf <o 12.08% - REIL
(Ra Tomed; €x 1.06%

Horambet 23, 2021 e Guta imtuman Drtecton Lmd -+ Dieta by Pt

(A3 AN Inincton Towar, FrartMAB, 6 B WassHnterGENS: Didata

Seuror: Bl -Ervacar - RSD “AiancQQNZI4L 010D
LApaf <= 1200% - REDL
RN Teme): <9 1.00%
Howermbar 13, 2021 Azt Dath Ingyrara e Gateeton Lima - Oatatus Paen
1RaBHAN Injectan Tower, Front MM, TC- DAMusHuntarGOIAS: Didita

Eawoe - [ Eovecesr - ASD
L Powaf < 1260% - REDL
Rt Tern). € 108%

Pags 517

ORI, O11 5

Date:
SystomID:

Novamber 23, 2021 1 12.35 PR
GHL 1D

Page 13715

Pagesi7
Hovambar 23, 2021 11235 PM
Ght-10
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Vasc Hama: fanwat channarding Syutem K GMAD
Haatnsma: ASDKEWRZSS PantDae Woveinbat 3, 7001 112738 PR
ALS_OM 50 Yennasciion fog *
Time Trntscuon  Aetvay Trss of Tranancilon Optinrat infanmaticn
It Farturmad
Herartitar 3, 2034 Audt owa Invouan Detsstion Lims . Dstaflen Path
WS AU Inzoan Tewnr, Fror MM TR DA HuaeiGO M ideia
- Btart - £ Ereetars RAD g DAILI TN G120
L ek <2 12.25% - REDL
{3, Timal; 4% 60%
Krmmbet 23, 707 [2%) Executan Instrarank Detecton Lims: Ran €t |
104550 AM Injectan Towsr, Feont MAG, 101
~Sawes - €1 -Canmntar . RSD
L [Areag 4 1200% -RED L
{Ret Timak <3 105%
Kovambar 23, 521 Sten Exviasian Hais Rale Prezitan - eckan Hone
104763 AM Towsr, Frone MM, T8 -
5a F- Exvactor - LAREDY
5004
Movamear 3, 5624 Autt D sy Rarm Precinen - ecten QatafanPath
104723 AM Tower, Frone W, T0: - DrMassHmon GO e
Scurte: BF+ Exvacssr - LRSD) Wgiant 00202 10RP 001 D
v 0an
Novambar 22, 2821 Audt Bas. KMt Rate Preciaan. INecion Oeatea Pan
104723 AU DAMbHnOCM S sl
- L{REDY Mplant DO2MRP, 002D
Haamber 23, 520 Y] Des Mast Fate Pmcuisn - Iyecton Cota bes Path
104723 AU Tower, Fron %, 70: DRI EGOM ety
Sawce B Evaaast- LREDE WA entDOIEEsMRE 001D
e 500%
Hesvambar 23, 7625 Audt Oate Mast Reda Prvcaon - Wjezen Catatios Pain
10:47-23 AW Tower, Fror b, 70 DAMMOLAmAGENS i
Fowow B Ervacor- LIRS UgientOOTOZ1MRP_004.D
<= 5.00%
rmear 23,3621 L] Dae Mass Rece Prpcsaon . egton Dataties Path
10477 Al Towet, Froa bW, 7Q: - D2MassimiarGOM S ot
Bewcw: B+ Eivacior - L RS Apant 002 1HRP_055.D
< noan
Pagedi?
Novernbar 23, 2021 112.05PM
G0
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Urer Hama. jarumstehbannsrong
Hottnahe AZDIHWATIL

AL3, QUAD Transaction oy 1

Print Dota” Roversier 23, 2024 £:17:88 P4

Bpstam g U0

Tima Trinkaction  Adiivry Yype ol trancastian Opuinnal Informatien
Buxte Perlormed
Nzamter 23, 2621 Aust -1 Mot et Prisiaion - bjuzton Ceta fas Paty
AT AN Towt. Froat Mt TG, O MassHintsraEM S Edsta
Sowea: Pl - Ervactss L (RST: QUIIZIMRP (950
= siat
Navarmber 23, 2621 Ena Erecaion, Resza Rabg Precisian -Iniecian fln Count 1
154852 R Townr, From MY TQ: -
Seurta: Bl Eattaiat LIRSDE
s 80ah
Npsgber 23, 2671 [25] Qg fratn Gmsnen sa
[RLIT
Neamber 33, 3024 S Hezatag Secrien
Wit Ar
et 23, 2621 st Acatin Sevsien
(BT RET)
Newermter 33, 2021 At Acefieiiesd Gewsid Hane
1E330 P
Havamwbe 22 2071 Agtn Sessicalletzadad Savsica
(RN
Newasrbar 23 7071 san Sasaen =]
[R=LENN
Hovesrbar 23, 2621 axdn Rezaring finsyion Resen Ginatates
(RN Corstsin
Poga 717

Data:
System 10:

Navember 23, 2031 1 3235 P2
GM-10
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