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High Volume Alr Sampler Callbration Worksheet

Calibrated Freq, Calibrate
Sample Name Parameter Equipment Name D No, Next Cal
Date [Months)
Fmbart | [Pateuate wat Pr10) A voiume PTG FSa1oT O ste Gt Profect ite : Gulf|P NLL Co. Ltd. Barometric Pressure (mm Hg) :
Ambert  [Palculate Matlm (Ph-10) 51 Votume o, FS0191
Ambers [Palcutate Matler (PRA10) i votume Fr6_Fsol Calibrate Locatlon : 1T RsEnauNTY 0 316
Partculere Matler (P12-10) i votume A1G_FS0557
i<uiate Matter (FI-10) Deea Baance RG_ENOCOL 22Febzi Callbrate Date : 21.0ct-24 HighVolume [D RYG F50192
Tos Sumenoma Paculae | [Ren vatume B
rotz Sutpenced Fatutaist i volume o F50395 c No €:211024-RYG.FS0192 High Volume Model: TE-5009X
[Fo! Bnpanae Palaatae g volums 502 Callbrator ID: RYG_FS0205 High Volume S/N: 5331
Tetal Susoended Patculare [Hen velume
Tolal Susperded Patcuale  |deta Baarce Calibrator Model : TE-5028A Callbrator Slope : 0.95561
Gallbrator $/N: 1166 Callbrator Intercept : -0.02266
ger Diwide 0, Ardycet TN Delta Hy0 Q T:Chart s ragrission
| Speea 7 vina b Wira Speaal o o (ineh) (i) (cEm)
[Wed Speed / Wind D1ecton ¥eind Speed / Wing Diect 1
oo Speed / wina Diecon  [Wénd Speed 7 Wird Diecus BG_ESON3 14 0.808 2 Slope: 285617
vicat Speed / Vird Dieclon /3o Bt Br sl 2 21 0.984 36 .
Ty e Intercepl : 84937
) Doade yetom Calibia i, Sem% i 2 L3 40 |comrelation Coefficicnt : 09974
o S = . ”
Tl Saperoed FaTema 3 1720
Total Susperded Partculate B 4z 1,383 18
[Teral Suspended Patculate
ez Susperiasd Paliuiate
Tota! Susoended Partulate
Ceqmres i
Leq 24 ey HeEM)
Q 2ty 654
5cunc L vel Wi tee
Sound Level Mete
¥= 265620 + 6,4937
w3t Stress Monner
=3t SUets Manaor
oy 00
e oo os Lo 15
- Qa (m3/min}
e
- o 5
Momearcs
. marce ‘Q_} e ﬂ?—-—’
6515 d E —
Totaes Callbrated by Approved by :
ot Ar Ot 2-hratedd
e — [ MrChatchal Sukpla) (Mr. Noppong Juntarupan)
ot Fleld Sclentlst(1) Enviro Fleld Coordinator Sclentist (3)
Tlecuons Ba ree RvG_ENDDD2
it 2c Qv
wiaer B
et
FORM NO:F06-074 REVISIONNO-2 ISSUE DATE: 20/11/23
1 alaglabaleom
High Volume Alr Sampler Callbration Worksheet High Volume Alr Sampler Callbratlon Worksheet
ProlectSlte : Gulf IF KLL Co. Ltd Pressure (mm Hg) : 7526 Profect Site : Gulf |1’ NLL Co. Ltd. Barometric Fressure (mm Hg) 1 752.6
Callbrate Locatlon: s TN o 316 Callbrate Location : A Taugiueuas Temperature (°C): 316
Callbrate Date : 21-0c1:24 High Volume ID + RYG_F50191 Callbrate Date : 21-0ct-24 High Volume ID : RYG_FS0184
2 No: €:211024-RYG.FS50191 High Volume Model : TE-5009X Callbrationsheet No: €:211024-RYG F50188 High Volume Model: TE-5009X.
Callbrator ID: RYG_F50205 High Volume S/N: 5330 CallbratoriD: RYG. 50205 High Volume S/N + 4796
Callbrator Model : TE-50284 Calibrator Slope : 095561 Calibrator Model : TE-5028A Callbrator Slope : 095561
Calibrator 5/N: 1166 Callbrator Intercept : :0.02266 Calibrator S/N: 1166 Callbrator Intercept -002266
TestNo. Diint;0 Q2 LEchany Linear Regression Test No, Delta H20 e 1= cxiart; Linear Regressien
(inch) {m’fmin) (cFm) (inch) (m{min} (CFM)
1] 1.5 0.835 32 Slope s 29,8013 ‘ L6 0862 32 Stope: 309922
z 21 0.904 36 Intercept: 7.0936 2 21 0,984 36 Intercept : 56030
3 26 1093 fio Correlation Coeflicient : 09985 3 &6 1093 40 | correlation Coefficlent: 09978
+ 23 1220 I 4 33 1228 “
5 42 1.303 48 5 42 1383 8
HeFm) 1[Fm)
654 654
¥=29.801x + 7.0836 y=30.992x+ 5,603
00 00
00 0s 10 15 o 05 10 15
Qa m3/min) Qa {m3jemin
561568 el 615 e
Calbibrated by Appraved by : Callbrated by Approved by :

(Mr.Chatchal Sukpla)
Field Sclentist{1)

[Mr. Noppong Juntarupan]
Enviro Fleld Caordinator Scientlst (3)

FORM NO:F06-074 REVISIONNO:2 ISSUE DATE: 20/11/23

{ Mr.Chatchal Sukpla)
Fleld Scientist(1)

{Mr. Noppong Jumarupan)
Enwiro Fleld Coordinator Sctentist (3)

FORM NO:F06-074 REVISIONNO:2 ISSUE DATE 20/11/2)



s memacee (SR A SARTORILS

Tel: +66 2643 83315 , e-rmmil: service talland@sartorius.com

High Volume Alr Sampler Calibration Worksheet NSCTEITIS 37025
CALBRATION 0426
Project Site : Gulf [P NLL Ca. L1d. Barometric Pressure (mm Hg) : 757.6 ' of Cal ibration
Callbrate Locatlon : Eentiawdnhussuisly 9: 316
Calibrate Date : 21.0¢t:24 HighVolume ID : RYG_FS0667 Model Number:  LA130S-F =~~~ Certificate No. : 24BCI0088
CallbratlonSheet No.: £-211024-RYG_FS0667 High Volume Model: TES004% Descripllon : | Balance Issuad Date:  F Fi 23,2024
Calibrator ID: RYG.FS0205 HighVolume $/N: 6266 Senal Number: 254096684 Reference No. : 229198
Calibrator Model : TE-5028A Callbrator Slope : 095561 IDNo. : RYG_ENO00D1
Callbrator S/N: 1166 Callbrator Intercept : +0.02266
TestNo. PHh0 @ B chart Linear Regression Customer Name :
{inch) {m”{min) [(52°)] g
1 14 0,808 32 Slope: 27.8675 NEXT CAL. DATE --ﬂ.-..*?fg
2z 20 0961 36 L itercept: 94012 Calibrated Place : ALS Leboratory Groy Co., Lid.(Balance Room| i
3 26 1,093 40 Correlation Coeficlent : 09997 616110 Moo 5 T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thalland.
: 2 A2t “ Callbrated B Mr.Chonchal Inth
allbral : 2 inthana "
5 4.2 1363 48 : — e Calibration
Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (W1-003)
Vcrm) Based on UKAS LAB 14 : 2019
654 —— Melrologicat data : Ambienls Conditionis:
Capacity : 150 g Readability : 0.0001 g Te 2 23.6°C + 5.0°C
Humidity : _B40%RH & 100%RH
y=127.867x+9.4012 Reasons for calibration Pressure %
[ Newlnselaton ] Service / Repared [ Ae-cafiationy Mainteunce Equipment Candition: Good Oparate [ Fair
Measurement Method  UKAS Publication Ref :Lab 14
b Tha measurement uncenainly stalod Is the expended is obtained fro inty muliplied by the
i o5 i = mmmormwmamu. 5%, s In .-me@ﬁﬁeln
g N efl UM). The r.nlhralnn cedtificate M which
Qa (m3/min} mmmdmmmmm I tne Ezemational Standard Sﬂlemalumtsn. Report of Teleranca came form list of
Sarlorius Melrological Specificalions.
Traceability:
o Q_)ﬂ?._? ;
= %5/% T—— - — Mode! Number | Deseription Traceabilty __|Cetificate No. |Due Date
1-522-00  |Sanedus weignt - 50005 E2.YCS011.522-00 TCS M23081 |
( Mr.Chatchal Sukpla) {Mr. Boppong Juntarapan]) YOSO11-522.00 |Sakeivs mabtt oot 1950004 E ! 3031978 -2 25
Fleld Sclentist{1) Enviro Fleld Coordinator Scientist (3) MHB-38280 __ |Humidity/Baromeler/Temp Lutron MHB-3826D DKSH C19231845 | 23-Aug-2024
This certificale rafala and apply this equipmant only.
This certificate may not be reproduced other than In full excepl with . s P\
o 19SUE DATE: 20,1123 the prior writien approval of lho Varification Operalion Division Qs - T SARTORILS
Sartorlus (Thalland) Co,, Ld. e, o A ‘*o
M
Mr.chonchal Inthana(Technical Managen) e pot
SOP FM 33 03 February 2022 P
Sartorius (Thalland) Co., Ltd.
128 Rama 8 Road, Huathang Huuwwiﬂﬁ Bangkok 10310 QA?TO? I bg
High Volume Air Sampler Calibration Worksheet
f of Calibration
Model Number:  LA130S-F Certificate No. : 24BCIONSS Project Site : GulfJP NLL Co. Ltd. Barometric Pressure (mm Hg) : 757.6
Description : Analytical Balance Issued Date:  Friday, February 23, 2024 Calibrate Locatlon : utnineigadiznouniit T Q: 316
Serial Number: 25403664 No.: 229198 Calibrate Date: 21-0ct-24 High Volume 1D < RYG.FS0179
ID No. : RYG_EN00O1 " No.: C-211024-RYG_FS0179 High Volume Model : TE:5170D
Manufacturer : Sartorius Page No. : 20f2
I ——————— — Calibrator ID: RYGFS0205 High Volume S/N: 4805
Calibratlon Results : Without Adjustment Calibrator Model : TE-50284 calibrator Slope : 152567
— - Callbrator S/N : 1166 Calibrator Intercept : -0.03613
Repeatability Eccentricity (Off-center loading error)
it abiiy of a S s TestNo, Delta 120 Qus :Chart Linear Regression
placed  radout of tha oad, Le. ¥ or ¥4 of mazhmim capacy, seced o nch] (m*/min) (cFM)
ol Busedio middie of the weighing pan and belween each of faur adlitions!
g Rw. 1 28 11192 40 Slope : 43.3543
Mominal Value : (Low Load) 10.0000 59,9999 Nominal vaiue : 50 g 2 33 L2120 4 |intercept: 83456
0 g 10.0000 100.0000 Tolerance 0.0004 g 2 40 13307 so Correlation Cocfficlent : 09989
1p T— 10.0000 100.0301 4 47 14394 54
06001 g 10.0000 100.0001 Difference
R T p——— 5 57 15815 60
Meminal Valua : (High Load) 10.0000 100.0001 =0.0001
100 g 10.0000 100.0000
Telerance 10. 0000 100.0001 n 1{crm)
00001 g 9.9939 100.0002 ) 654 —
5.9993 100.0001 _
Standard Deviation 0.00005 0.00008
y=43,354x - 83456
Linearity
Deserdes sope.
Tolerance 0.0002 g
Nominal Velue | Conventionel Mass Valup Displayed Value Deviatlon Uncertainty
o0
(9) @ )] @ @ | 0 05 10 15 20
0.01 0.0100 0.0100 0.0000 0.00020
0.05 5.0500 0.0500 0.0000 0.00021 | Qstd fm3/min}
0.1 0.1000 0.1000 0.0000 0.00021
0.5 0.5000 0.5000 0.0000 0-00021_“
i 1.0000 1.0000 0.0000 0.00021
F; ] Z.0000 2.0000 0.0000 0.00021 o 2. .ﬂ?_’
5 ] 5.0000 5.0000 .0000 0.00021 %615% - —
10 i 10.6000 i 70,0001 0.0001 .00024 Glbeaedby,______— Approved byt T
20 20.0000 20.0001 0.0001 0.00021 ( Mr.Chatchai Sukpla } (Mr. Noppong Juntarupan)
100 1 000 i 95,5959 -0.0001 0.00028 Field Scientist(1) Enviro Field Coordinator Scientist (3)
Endof

SOF FM 22 03 February 2022 FORMNO:F 06-073 REVISION NO:2 [SSUE DATE: 20/11/23



High Volume Air Sampler Calibration Worksheet

ProjectSite: Gulf [P NLL Co. Ltd. Barometric Pressure (mm Hg) : 7576
Callbrate Location : i uEwuen T 0 316
Callbrate Date : 21-0ct-24 High Volume ID : RYG_FS0395
C No: €-211024-RYG_F50395 High Volume Model : TE-5170D
Callbrator I1D: RYG_F50205 High Volume S/N: 5692
Callbrator Model : TE-5028A Callbrator Slope : 152567
Callbrator $/N: 1166 Callbrator Intercept : -0.03613
TestNo. Delta H;0 Quaa 1:Chart Linear Regression
{inch) (m?frmin) {cFm)
1 27 10997 40 Slope: 414752
2 ol 12120 il Intercept: -5.7954
2 40 13307 59 |correlation Corflicient : 09981
4 48 14543 54
5 57 15815 60
1 (cFm)
65,8 = e eo e
v u41.475x-5.7954
oo
0o 05 10 15 20
astd (m3/min)
Calibrated by iﬁ ¢ Approved by : -
( Mr.Chatchai Sukpia ) (Mr. Noppong juntarupan)
Field Scientist(1) Enviro Fleld Coordinator Scientist (3)
FORMNO:F06:073 REVISION NO:2 ISSUE DATE: 20/11/23
High Volume Air Sampler Calibration Worksheet
Project Site : Gulf [P NLL Co_ Ltd. Barometric Pressure (mm Hg) : 757.6
Callbrate Location : amfnndnfussuasts T4 (°0): 316
calibrate Date : 210ct-24 High VolumelID: RYG.F50176
No.: C€-211024-RYG_FS0176 High Volume Model : TE-5170D
Calibrator [D: RYG_FS0205 High Volume /N : 4802
Calibrator Model : TE-50284 Callbrator Slope : 152567
CaltbratorS/N: 1166 Callbrator Intercept : -0.03613
Test No, Deltahtz0 Qe — Linear Regression
(Inch) (m*/min) (CFM)
1 26 10798 40 Slope: 39,4650
L 31 11758 £ Intercept : 25507
3 40 13307 g Correlation Coefficlent : 09998
4 47 1439 54
5 57 15815 60
1{cmm)
654 —
V= 39.465x - 25507
00
a0 as 10 15 20
astd {m3/min}
8561567 Rl -
Calibrated by Approved by :

( Mr.Chatchal Sukpia )
Ficld Scientist(1)

(Mr, Noppong Juntarupan)
Enviro Field Coordinator Scientist (3)

FORM NO.:F 06073 REVISION NO.2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

ProjectSile: Gulf JP KLL Co. Lid. Barometric Pressure (mm Hg) : 7576
Callbrate Locatlon : yurulausl wawag (°c): 316
Callbrate Date: 21-0ct:24 High Volume D RYG_F§0393
c No.: 211024 RYG_FS0393 High Volume Model : TE5170D
Callbrator [D: RYG_F50205 High Volume S/N: 5682
Callbrator Model : TE-50284 Calibrator Slope : 152567
CallbratorS/N: 1166 Callbrator Inlercept : -0.03613
TestNo. PellaH0 Qua HzIChare Linear Regression
{inch) (e’ fmin) {CFM)
= 27 10997 40 Slope : 425340
2 34 12297 44 Intercept: 23705
J 41 £ 50| corretation Coefficient: 09975
4 47 14394 54
5 57 156815 60
1 {cra)
650 ——
¥ =42534x- 7,3705
00
00 as 10 15 20
Qstd {m3/min}
45615757 el
Callbrated by, Approved by :
{ Mr.Chatchal Sukpia ) (Mr. Noppang Junarupan)
Field Sclentist(1) Enviro Field Coordinator Sclentist (3)
FORM NO:F 06-073 REVISION NO:2 ISSUE DATE: 20/11/23
ALS MULTIPOINT CALIBRATION REPORT
G Date 3Jul-24 Name NOXx Analyzer
HORIBA Modal APNA-370
Serlal No. NVOER3YH D RYG_FS0459
Teledyne AP Model 700
Serial No. 847
Std. Gas (PPM) 55.88 Cylinder No. GN0027222
Cylinder Prassure {pel) 1800 Cortifiad By Alrgas Inc.
Certified Date 8-Feb-22 Explred Date 8-Feb-30
Point CALIBRATION RESULTS
'al
Ideal Actual NO Ermor NO %Emor NO Actual NOx Emor NOx | %Emor NOx
ZERO 0.00 0.05 0.05 0.05 0.10 0.10 0.10
1 100.00 99.50 0.50 -0.50 101.20 1.20 1.20
2 200.00 198,70 -1,30 0.65 199.70 0.30 0.15
3 300.00 301.10 1.10 0.37 301.40 1.40 047
4 400.00 400,30 0.30 0.08 396 80 -1.20 0.30
AVERAGE (%) -0,13 026
400 e —
300 —
200 e
100 4— s
°
[ 100 200 300 400
|_ o ldes e ARRING  —B— Actual NOx

Callbrated By Approved By

_SFCM.—

{Mr.S8arayuth  Jitranont )
Asslstant General Manager

- 3
77
(Mr.Jirmwut Sakam )
Fleld Environmental Sclentist (3)

ALS Laboratory Group
FORM NO.: F 06-056 REVISION NO.: - ISSUE DATE: 020412



ALS

MULTIPOINT CALIBRATION REPORT

C Date 3Jul-24 Name NOx Analyzer
HORIBA Modal APNA-370
Serlal No. ALPOVOWY [[+] RYG_FE0455
Callbrator Manufacturer Teledyne API Model 700
Serlal No. 947
Std. Gas C (PPM) 55.68 Cylindar No. GN0027222
Cylinder Preseura (psl) 1800 Certifiad By Alrgas Inc.
Certified Dale B-Feb-22 Explred Date 9-Feb-30
Potnt CALIBRATION RESULTS
o
Ideal Actual NO Ermror NO %Ermor NO Actual NOx Emor NOx | %Error NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98.60 -1.40 -1.40 101.60 1.60 1.60
2 200.00 198 80 -1.20 -0.60 201,30 1.30 0.65
3 300,00 301.00 1.00 0.33 30180 1.80 0.60
4 400.00 398.50 -1.50 0.38 401.30 1.30 0.33
AVERAGE (%) -0.39 0.66
400 -
300 {—
200 41—
100 4
]
° 100 200 300 400
| - ldeal —=—ActalNO  —s— Actual NOX
Approved By
{MrJimwut  Sakam ) (Mr.Samyuth  Jitranont )
Fileld Environmental Sclentist (3) Assistant General Manager
ALS Labororory Groun
FORM NO,: F 05-056 REVISIONNO.: - ISSUE DATE: 0210412
i
ALS MULTIPOINT CALIBRATION REPORT
Callbration Date 3Jul-24 Nama NOx Analyzer
Talsdyns APl Modal T200
Serial No. 7238 [[s] RYG_FS0535
Callbrator Teledyne API Model 700
Serlal No. 847
Sid. Gas (PPM) 55.88 Cytinder No. GN0027222
Cylinder Pressure (psl) 1800 Certified By Alrgas Inc.
Certified Date S-Feb-22 Explred Dale 8-Feb-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Error NO %Emor NO Actual NOx Emor NOx | %Ermor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100,00 99,80 -0.20 -0.20 101.00 1.00 1.00
2 200.00 198.30 -1.70 -0.85 201.30 1.30 0.65
3 300.00 298 80 -1.20 -0.40 301.20 1.20 0.40
4 400.00 398.70 -1.30 0.33 402.30 230 0.58
AVERAGE (%) -0.33 0.56

o
0 100 00 300 400
I_ & Idoal —e—Actial NO  —=—Aciual NOx
Callbrated By Approved By
A

Fe '_'-///
(MrJdirawut Sakam )
Fleld Environmental Sclentist (3)

ALS Laboratory Group
FORM NO. F 06-056 REVISION MO - ISSUE DATE: 0204/12

ﬂ@@r

{Mr.Samsyuth  Jittranont )
Assistant General Manager

ALS MULTIPOINT CALIBRATION REPORT
q Date 3-Jul-24 Name NOx Analyzer
HORIBA Modal APNA-3T0
Serlal No. ROGKO177 ] RYG_F50463
Callbrator Teledyne AP| Modsl 700
Serlal No. 947
Sid. Gas Cancentretion (PPM) 55.88 Cylinder No. GN0027222
Cylinder Pressurs (pal) 1800 Certified By Alrgaa Inc.
Certifisd Date 9-Feb-22 Expirad Date 9-Fab-30
Polnt CALIBRATION RESULTS
Ideal Actual NO Emor NO %Ermor NO Actual NOX Enor NOx SEmor NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 98 80 -1.20 -1.20 101.30 1.30 1.30
2 200.00 201.30 1.30 0.65 201.20 1.20 0.60
3 300.00 299.40 -0.60 -0.20 302,60 2.60 0.87
4 400.00 398.70 -1.30 -0.33 401.50 1.50 0.38
AVERAGE (%) 0.20 0.65

100 200 300 400

| —- ldeal —e— Actual NO  —&— Actual NOX

(MrJirawui  Sakam )
Fleld Environmental Sclentist (3)

NAC

TIANAT

ASSOUTATH

Page 10f 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUAMER

1D NUMBER

CONDITION AS-RECENED

CUSTOMER

RECIAVED DATE
MALASURIMINT DATL
UL DATE

ENVIRCNMENTAL CONDITIONS:
Ambient contition in the laboratory are as follow.

Temperature
felatve Humidity
Atm.oiohent Pressure

PLACE OF CALIBRATION

CAUBRATION CONDINIONS

Preconditianing

Measusemen: Conditizn

TABUATION OF RESULTS:

The Lable on rex: page gie T c messurec alues

Calibrated by:

T M Sotawi: Tharhad
Z s Jatraporn Lerscnghal

Ramade.
" s e 1 m-mection
! Projecnd

o’y

of re wingeerl

e

o

Approved By

=i

(Mr.Sarayuth  Jittranont )
Assistant General Manager

ALS Laborstory Group
FORM MO F 0608 REVISION NO. - ISSUE DATE: 02/04112

Accredited calibrotion lobaratary
ISO/IEC 17025:2037
NSC-1ISHTIS 17025
CALIBRATION 0367

Arr speed measurement loboratory
Catibrotion services department

Certlficate Number

ccols g6

CERTIFICATE OF CALIBRATION

Colibration procedure:

cup onemometer wos calb'otad nga'iit
Stanacrd @i wlooly frorsoucer mode! §255-32
ond pitel tube with prec.sian deferential pressurc
meter model. DPMZ500 in an rlo: letsect.on of
ffei-type wind ucael witk 500
Data logger: AS980 a=ction arec The WI-Cu-007 basec ar: (EC 61400
RYG_FS0642 17:4 Wind energy gencrar'on systems — Per 12
New ltem 1 Power peformonse  megsurements ol
ALS laboratory group (Thaliand) Co , Lid elecitity producing whw! luitines, Marcti 2017
0 4

Cup anemomerer
Hovalynx

Sersor: WS-02FA

Data logger: 110 WS-250L D
Seasor, WSO-ASS80

pt ) 3 2 Suan Luang, o et Pyt
Knie: Suan Luang, Banghok 10250 Trailend.
Pacenbiliy:
S0 This certificate pravies a traceobuity of The
20Jun2023 meT: yrement to recoqied the notiono!
o Standards, and 1o reaizalion of the internatione!
201un 2023

system of units (51) througr the NIMT [ricnona’
Metrology institute of Tholland) via Cemtijicore
Auinber MVWV-0052-22 and AW-X066-22

230230 “t Uncertainty of Meosurement:
5504150 BRH The reported uncertoinly of nieasurement
1010410 P Eased on the stondard uncang Aty muriceed oy a

coverage jactor k=2, Which for & rarmaot
distribulion corresponds Ko u coveroge arodadity
&f antroureately 95% The stondard
fus seen detarniien i, excordunce with the GUM
“Evalation of meosurement

dota - Guide 1o the exp-essian of uacertaiity i

Ettfel type winc tunnel of liranatee Assocmtes Co., [td

W.nd turnel eross saction ares 00 em’ y
, L imcosurement

Win direztlon froma, ares 100 om

Diameter of mourting pipe’ - mm

Dlockaga ratie f test oot LEE I |

24 hewirs at amiwent condimions
The avetage values during measurement are (24,41 °C, (£1 8] %Ak and (10115} hPa

(T Im

Mr. e uys Uoancnaroer:
Cal branon Department Marage

!
F Approved signatary

NAC

JERANATY asicearys pes

ST A o e Trited bt kel ortg ipe
* Dimemm of mosming

90/!_; /3

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

IN WRITING FROM THE LABORATORY



Certificale Number

€015 66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The cup aaemameier, Urll Under Callhranan (€} was exercise at 10 m/s fac § minutes prios Lo cahbration hemg nerfarmed The standarc air velncisy 0.3 mis
105 m/s was talculaled by a standard axr velocity transducer and above 5 m/s Lo 30 m/s was calculated by a piol tube with prec von differential pressure
meter which was installed 40 mm anc 300 mm respectively away from wind tunel nozile, UUC was inste Ied al center of the Lest section The calibratian was
corned out under both rising ane fa'ling air velocity n the range of 1 m/s (a 16 m/s at cahbravon interval of 1 m/s The resulls of ca'ibratoa and asiociated
measurcmnen’ wrertamiios are reparted in the taplr hrlaw

Vo' Temp, wind tunnel Temg. toom Vo Error U]
imdn) ra [11] i) imfs) imj;
1023 24.30 2440 03 01 031
2025 2450 2240 19 0.1 031
2,%¢9 2420 2440 2.2 <01 a1
<108 2434 2440 40 0.1 031
503 2432 2440 43 0.1 03)
601 14,32 2440 59 -01 031
705 pIPL] 24.40 7.0 01 0
2414 24 40 BC 0.2 031
2420 24.40 30 -0.1 0.31
2230 24.40 9.9 01 0.31
114 2420 2440 11.0 01 031
1213 24,10 24.40 120 0.2 0.31
1319 412 2440 130 0.2 03]
1423 2410 24.40 14.0 0.2 031
1533 2410 2400 153 0.2 031
1633 2410 24.40 16.1 -0.2 032

L

L ngwiuchcansrat o toak place
“veloay of standard

Velocli o) Unls Unte? Callbradon

PHOTO OF CALIBRATICN SET-UP

Calltration set up of the cus anemometer 2alibralion i the wand lwnnel of Jranates Assariates Co, Ltd. The cep anemomeiet shown may dter from Ihe

caliorated une Remark. e propirtion of 1he se- up 16 107 e ST a 3078
1
“*{indol tion®1*

SRANATE ASSO0 ATES CO,

Centlficate Number

€D-015 65

Page 2 ¢l 2 Fages

MEASUREMENT RESULTS *

The wine direrron semor was calihraled against standace cotary encader by campanson method Dunng calibrazion, the measuremenl was camed out at 45"
intervals ir clozkwise and canmerclackwise direcliors after offsel adustment has bren made The flow speed of wind wanel {usuaky 5 m/s) is kept constan:
while the sensor Is rotated a-ound fLs vertical axls. The resuns of calibration and assozialed measurement uacertainties are reporied in the tabie befow.

Alr speed D' D'an Trrer U (k32)

mfs Degree %) Degree ) Degree ') Degree (°}
0000 0 [] 19
45,000 a3 2 . 10
920000 4] 3 10
sm 135.000 133 -2 10
183,000 180 o 10
225000 226 ) 10
270,000 272 ? 1.0
315.000 18 3 10

Remark:
< i 105k plazs

“ Durect an of clandard

Dumeption o L Lo s Calbrabeor

***€nd of CerfMicute of Callbratian™**

pr——

-

LRANATL Asivagyy o,

Accreared calibration faboratory

JHRANA T A%t 1A e c T D ISO/IEC 17025 2017
NSC-TISHTIS 17025

i CALIBRATION 0367

LML M Air speed mewsurement laborotory
T Colbration services department.
By -odBebhan. Centiflcate Numbe:
e sakETYARL

Fonas sl
Wel air wwen

s @paratadcan
ater om €D 015 66

CERTIFICATE OF CALIBRATION

MEASUREMENT ITEM Wind Direztion Sensar Calibration procedure:
MANUFACTURER Novalynx The wind direceon semiar wat colanmied ge i
MODEL/TYPE © Sensor: WS-D2FA Slardord Rotary Eeccder medeh  ATEEOY

Data logger 110-WS-25DL:D DMO9.P3 5-UDin un Cluse
tyoe wird tuonel vath 900 i

LU TUEES ;’”“;"WSD;’;:’;“ area The WICLONS based on IEC 62400 17.1,
21a glacd Wind encigy generotion yitems ~ port 121
D NUMBER ¥G_FS0649 Power perfarmonce megsus omeets of electiry
CONDINON AS-RLLLVID .« New item prodacing wond turkire, Mok 2017 asi wved
cusTamMER : aLS labaratory group (Thalland| Co,, Lid aitration pldene,
104 Phianlianakan 40, Phatihanaan Ad, Khwaeng Suan Luzng,
Khet Suan Luang, Bangkok 10250 Thadand Treceobty:
Thut cenlzate reovides o tracranivt of The
RECEIVED DATE “16.1un 2023 mecstirement te 1:coanized the naionat
MEASUREMENT DATE 20 Jun 2023 SIS IR o dre 30 o] PR e pes
ISSUE DATE 20Jun 2023 systerr: of unils (51 1hrozh the %ipT (Noricaos
tetsalogy institute of Thaard) vio Certiicate
ERVIRONMINTAL CONDITIONS: wurber DA-QGLE-2)
it ot o Uncertolnry of Measurement: :
e o e Tie resrteduncranty of meauemerrs
£ used on the standura uncertainty multipne b
Armospheric Prossure 10 0 Hba o sacerany e by o

Coveroge factor €2, Wi 4 for & raema
distribution corresprr s to o caverage probaoiiry
o} apororimately 5% The stundard uncertataty
PLACE OF CALIBRATION Eiffel-type wind tunine] ol Jiranalee Associares Co. td. 163 been determined in azcortonce with the GYAA
*Evaluation of measurment

Gt - Guide (6 the expresion of uncertiety i

CALIBRATION CONCITRON + Wind unnel crass-sartion area® 200 o’ mea.urement!
win ditection trontal area® 129 m’
Diameter of mounung nipe’ mm
Blozkage rat:n of tesl cbject® 0123 |

Precondtioning + 24 hours atambien: condivions,

Bemsurement Condiion :The average values dunng measurement are {24,3)°C, (47.4) ¥RH and (1010 8} hPa

TAQULATION OF RESULTS: i

The table o reat page ghvr Lhe messured valies - /z

Nr Panina buonc!
Cahliration Departn

20m Lertigmgnol

-
Calibrates by. J Apgroved vgratody
e NAC
IRANATE Averiratys op
—

Ammark:
* ket crom-yers o area of $he wind Wunnel
? proectad rrugs-secton ares o Lhe tested abject include mo.rirg e
! Bumete- ol mowing pipe
!

* Ratio”

THIS CERTIFICATE OF CAUERATION MAY NOT BE AEPRQDUCED EXCE?T IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

63/14-15,67/35-36, Sol Pelchkasem7,7/1, Pelchkasem Rd,
Wallhaprs, Bonghohys!, Bangkok 10600 Thailand, =
NAC Tel: (66) 02-8680812813 Fax: {66) 02-B6BOB6D www.jiranalce.com b e e

CERTIFICATE OF CALIBRATION

Curtincute Nu, : CT-025-66

Paze1c’2
Equipment Name: Dala Logger with Temperature sensor
Manufacturer: Novalynx
Model: 110-WS-250L-D
Serial No.: A5980
ID No.: RYG_FSC613
Customer Recelved date: 16 Jun 2023
Name: ALS laboralory group (Thailznd) Co., L1d. Callbration dale: 20 Jun 2023
Address: 104 Phatihanakan 40, Phathanakan Rc., Issue dater 22 Jun 2023
Khwaeng Suan Luang. Khet Suan Luang, Bangkok
10250 Thatland,
Relerence Used During Callbration Calibration Condition
1.Standa-d Temoerature Probe Model: STS 100 AS00 Temperzlure. (2313)°C
Senal Ne.: €676B2-09, Due date: 28 Mar 2024 Relative Humidity: (£52151%
2.0 tal Temoerature Inoicalor Model; DTI-100C-A MIt
11, Senal No.: 671407-C0591 Due date: 22 July 2023
Calibration Procedure Traceability
The \emperalure calibration was done by in-House The measurenrenl results are traceable Lo the
calioration methoa as WICL-001 according  to intemaiional system of unils (SI; througl: National
comparnson methad with standard dignal temperature Instute of Metrology Thadand (NIMT) Cenificale
wdicalor and slandarc lemperature probe, The number. TT-003€:23, Cenufcate numper: ER.0022:
temperalure scale use was baset on ITS-8Q. 22
Noted: The centificate is vahid only (o In= tein catibraled on date ana place of calibration

S/

Calibrated by y oved Slgnatory: /7 . -
- Mr Serawit Thachalad Nir. Pannya noorcnarocn
I Wiss Jitlraporn Lerisomphiol N,b\ Calibraviors Depsrment Manager

T Miss Rusrgrumog Phoommit JIMANATE A3SCIATES €,

LI CEHTPCALS MAY NOT BC
£

TIOCEDUCED CXE N FULL UNLESS PGAMIEAION PON HICIEODUCHION 1A%
o OBTAINGL IN WHITING £R0M THE | AHORATORY




63/14-16,67/35-36, Soi Pclchkasem?,7/), Peichkasem Rd,
Wallhapra, Banghkohyai, Bunghohk 10600 Thailand,
NAC Tel: (66) 02-8680812#13 Fax: {66) 02-B680860 wwwijiranales.com

Cenficate: No, : CT-025-66
Page 2 of 2

Resuhuof Calibration: & Without Adjustment T With Adjustment

Callbration Range 20-40°C
Eunctlon;
This equi was with sensor Model: HMPEO S/N: V1920214,

Dimension : Diameter 12 mm. Langth BO mm.

Immersion Standard uue

Depth Reading Beading Error Uneerainty

(mm) o e (Rl o
70 20,057 20.0 0.1 0,098
70 25,051 24.8 0.2 0099
70 30,044 208 0.2 0.099
70 35,032 348 02 0.099
70 40.034 39.7 0.3 0.098

UUC* : Unit Under Calibration
The reported expanded uncertainly i1s based on slandard uncertainty multiplied by a coverage faclor k=2
providing a level of confidence of approximately 95%.

¥ End of Certificate %

JIRANATE ASSOCIATRS €O,

S,
A

=k
%
Accredited calibration laboratory -.,ﬁ‘

JIRANATI L ASSOCIATLS COLLTI, ISO/IEC 17025:2017 ordy fy ™

N
P NSCTSTIS 12025 NSC- TIS! - TIS 17025
RlId1E 73S JE ALIBRATIO!
M A CALIBRATION 0367
" (Thdigr

Fresture mesiuremend laberatony
Calibrotian services department.

CERTIFICATE OF CALIBRATION

Centificate No. 1CP-009 &6

Page 1 af 2 Pages
MEASUREMENT [TEM Dig:tal harometer Colibration procedure:
MANUFACTURER Novalynx The pressure calibratian was cone oy in-
MODEL/TYPE Sensor: 110-WS-2587 house colibration methed as ‘Wi-C1-103
Datz logger: 110-WS-25DL-D according 1o comparisan method with Digrtat
SERLAL NUMBER Sensor UP-AS950 pressure ealidrotor based on DKD-F € 2
Data loyger, AS980 p
1D NUMBER RYG_F50649 Troceobility:
CONDITION AS-RECEIVED New item The measurement results ore traceable to
CUSTOMER ALS laboratary group (Thattand) Ca, Lid the international system of units (S1) theough
104 Phatthanasan 40, Pratibanakan g, the NIMT (Natlena! Metrology instiiute of
Khwaeng Suan Luang, Khet Suan Luar.g, Thol'und) We Cerifficale number. MP 0205 22
Bangkek 10250 Thaianc.
The reported unertamty i baied oa g
RECEIVED DATE 16 Jun 2023 standard uncertamty multiphed by a coscrage
MEASUREMENT DATE 20 Jun 2023 #=2, provaing a level of confidence of
ISSUE DATE 201un 2023 argtoximotely 953

CONDITION OF THIS RESULT OF CALIBRATION:
I Arletence Sandeid lastrument.

Insirymen; Made Serial No, Lortificate No, O Dte
Absziute Prenvure Tranudaset CPG2500 41001262 MP2-0205-22 07 Dec 7023

1 Calisration eflarl for calitration sequence C
2 The UUC* was installed in vertical onentation above reference standard instramert and center of UUC® was used as the roference [evel
3. Culioration conditions:
4 Condilron i Narmal O abno—al
ruatting e um ut

bar) . 119 kg/m®
$(55225) %

232

(1010#30) mbar
5. The certifizate is valid only to the item Qb aued on dale and place of cabbration

PR
Calibrated by: TIRARATY, 2 34m Approved wgnatery L FL e
2 M torawit Thachale Abrianis oo Mr Paringa Booncharoers
T Miss Jitwrapern Ler tsomphol Calibratian Depanment Wanager

TH!S CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT (N FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY

63/14-15,67/35-36, Soi Pelchkasem7,7/1, Pelchkasem Rd,
Walthapra, Banghokyai,Bengkokh 10600 Thailand,
NAC Tel: (66) 02-86B0B12#13 Fax: {66) 02-86B0B60 www.jiranatee.com

CERTIFICATE OF CALIBRBATION

Callbralion No. : RH-08062023
Page 1 of | Pages

Measuremenl llem Felative humisily with dals logger
Menufaclurer : Novalynx

Model/Type : 110-WS-250L-D

Serial Number * A5980

1D No, : RYG_FSD649

Cuatomer 1 ALS laboratory group (Thatand) Co., Lis,

: 104 Phatthanehen 40, Phalihanskan Ad, Khweenp Suan Luang, Khel Suan (uang, Banghak
10250 Thalend,

Environmenlal Condilion:

The messuremen! was cardied oul in s emienl lempeiglute of (25:3)'C. and relative humidily ol (504 16)%.

Measuresent Metnod,
Unit Under Calibration (UUC) was calibreled by comparison melhod wilh slandaid chilled micror hygromeler modet: 1860-
3 in the humidily genreraler chamber to defermine Ihe erromm

Tracesbilily:

Fhis insirument wes caiibraled umng stondord cquipmenl whose accurscy fs Iracesbilily through Nulional Inslilule of
Slsndards and Technalagy to lhe inlernational syalem of unils (S)) via MCS Culibration, Inc Cerlificale number: 20926-
601, Due dater Sep 26, 2024,

Measuremenl Dale + Jun 20, 2023
Issued Dnle : Jun 22, 2023

Meazurarsent Fesuits
This equipmenl was connecled wilh Indoor air quelity probe and Displayed (UR) on display, Medel HMP6D, Serisl num-
ber: V1920214,

Callbrallon was periormed in lhe renge ol 20%RH lo HO%RH

The results of colitwolion are reportcd e labie beiow.

Delesminsd ST (opping! UUC sy o Unzertainty
150RH} (%RH) (%RH) (%RH] HBAH)
20 20,04 19.3 0.7 =4
} o0 P | — . | T i 08 .
80 2032 805 02

Performed hy ] Apprawed Sigratary . /[

) Mr. Sorawit Thachelad N.R‘
4 Miss Jillrsporn Lertsamphiol

[THANATE ADUNIATES CO i
Miss Ruangrumpsi Proommit ol

Mr, Perinye Boancharoea
Calitration Oeparlment Manape

THIS CALIBRATION FEPORT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BCEN OBTAINED (N WRITING FROM THE LABORATORY,

N AC Aceredited calibration loborotory

VEHE ASSOCTATE S GO LT ISO/IEC 17025:2617 L Dy
NSC-TISITIS 17025 NSC - TIS! - TIS 17025
ALBRATION 0367 CALIBRATION 0367

Pressure measurement iaborotory
Cofibration services department

CERTIFICATE OF CALIBRATION

Certiflcale No. CP-009-66 Fage 108 2 Pages
MEASUREMENT RESULTS Without adjustment I With adjustment
CALIBRATION IN THE RANGE OF + 50 mibas 1o 1050 mbar

The results of caibration and associated measuremenl uncertairis are reported in the Lable below,

sTO [ | Uncertainty (ke2)
| {mbar} {mbar) : fmbar]
; : 06 i [T R
970.04 o4 0,60
990 10 02 ) Q.40
1010 02 00 ! 037
1030 10 0.5 : 0.50
1050 05 .08 | 075

Note. UUC* nt Under Calification
To convert the result in report unit 1o Pa should be mulliply by 100

"End of certificate®

—

NAC

FRANATE ASriatss 00,




NAC

FRANATIL ASSOCIAT

I o atne e 7105 Ca Lo

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SUMLAL MUMELR
1D NUMBER

CONDITION AS RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT DATE
I5SUE DATE

ENVIRONMENTAL CONDITIONS:

.;Iﬂ-v ﬁl"

4 (FPROVEDEY

Accredited atbratian laboratory i

oL 1SO/FC17025.2017 H )
NSC-TISI-TIS 17025 N M /,’7‘7
CALERATION D30T 37 CALLDATE ..o ”

Air sreed mensurement labaratory

Calbration services degartment

Centlficate Number

CWS-0146
| I

CERTIFICATE OF CALIBRATION

+ Cup anemometer Caifbration procedure;
Novahyns Tne cup anemomeler wos califrzted ogainst
Sensor WS02F Smndunll:ﬂ;vrbci!v lmnsduj‘(;m Z/uss-u
Gnat i ol fube with prece1on dfe. el pressure
F '::::::“;5';}\;:?5““” meter moel. D#M2500inon laseest-secun of
o Tonaert aEes Eiffettyoz wind tunned wath 503 o’ cross test
seclion arca. The Wi CL 007 based o:) {EC 61400
RYG_FS0534 121, Wind energy genreation systems - Port 17
'::_:‘I’ ‘;:“ — 1 Power performonce  megsurements  of
aboratory group (Tha:iand) Co, electricity producing wind turbines, Morun 2017

104 Phatthanakan 40, Phatthanakan Re, Khwaeng Suan Luang. s “,:,,y,‘; o ,,,,bf,w:,,u,,,,,,,,t

Khet Suan Luang, Bangkak 10250 Thaliand. #

Paceobiflty:

Tis cortif e pruwides o traceobihty of The
mecaurerent to recognized the nanonia!
stanctard, ond to reauzation of the  ternztional
systom of units (Si) Lhrough the NIMT (Netonal
Mezrology institute of Thaiicna) aa Certjxate
number MW-0052-21 ond MW-0065:22

£11u1 2023
121 Jul 2023
211u12023

Ambien: condilion In the laboralory are a5 follow

Temperalure
Relative Hum:dity
almosphenc Pressure

PLACE OF CALIBRATION

CAUBRATION CONDITIONS

Preconditioning
Mesvurwment Condition.

TABULATION OF RESULTS:

The table on next page jive e nedsured Vs

Calibrated by:
T Sorwat Tharhalet
L Muss Jmsapes s Lerts s mp

Pamnaric
* Aatin crustsectian area af the wind wanel

230130 c Uncertointy of Measurement:
15502150 HaH The reported uncertainty of megsement rs
:1010410 hPa bosed on the stendora uncerfainty multiphed by a

coverage factar k=2, Wich for a normal
distribution cormsronds lo o co.eruge probabiitty
of epproximately 9% The stenderd uncertainty
has been determined in oecurdance with the GUM
‘EvoNictian of memsurement

Erfel type wind sunne! of liranalee Assocmes Co, Lid,

dorG = Gudr to I rexston of uncertamzy 1
* Wind tunnel crossisanan area i e’ RAGCE . &
g . measurement
Win direction tromar e 100 o
Diameter o* mounting pipe’ . mm
Dlockagy o of lest abject’ [ L S}

24 bown 3t agvbaert condeom
e average values during measurement are [24 0)°C, (41 7) %RH nnd (1009 1) hPa

| ]
w7 (%
L] ya BUoATRIRCEn
Calibration: Depariment Manager

F NAC

JRANATIF ASOARS ) TR

Approved signatory

* projectin
7 Diamete of mourxing plpe.
*Rita 1o

7
1

Page 2 0f 2 Pages

MEASUREMENT RESULTS *

Cortificate Hamtar

WS 001 6F

The cup snemoimeter, Ur it Under Calbratlon {UUC) was exertise al 10 m/s tor 5 mnutes prior Lo calibration bewng performed The standard a velcey 05 mys
105 mfs was caiculated by a standard alr velacrly transducer and abave S mfs to 30 m/s was caleufated by a pilat Tube with pres »on drerential pressure
meter which was inctalled 40 mm and 300 mm respeclively away from wind lunael no22 « UUC was instalied at center of Ihe test sectior: The calltation was
carmed 0.t under bth riyinz and alllng arr velocity i1 1he range of 1 m/s 10 16 m/s al calib-avion interval of 1 m/s The resuns of caloratior ard associares
meatutement uncertainiles are reported In tar tabie below

Vs Temp. wind tosrel Temp. reom Error [
[mfa} (i3] ims) jmdsl
1023 S s EE] o
2079 2408 2385 03 0.31
3.019 2204 2395 02 LEL
4.150 2412 2385 03 031
5.00 2572 2395 01 931
5.99 23.88 2395 02 0.31
7.04 2368 2395 02 031
8IS 2364 2395 07 031
9. 2330 2385 01 031
10.05 2340 2355 01 0.3l
1113 2348 2385 02 031
1241 23.40 2335 o1 031
1316 2350 2385 01 031
1422 2340 2395 02 031
1522 2350 2395 02 031
16.27 23 44 2395 02 031

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

NAC

HEANATLE AMROCIAT S ¢

Page ol 2 Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUMBIR
1D NUMBER

CONDITION AS-RECEIVED
CUSTOMER

RECEWVID DATE
FHASUREMINT DATE
15SUEDATE

ENVIRONMENTAL CONDITIONS:

(ST

N WRITING FROM THE LABORATORY

Accredited co e miron loboratory
ISO/IEC 170252017
HSCTiSiTiS 17025
CALIBRATION 0367

Alir speed meosurereni laborotory
Calbraman services department
Cortificate Number

CWD-001-66

CERTIFICATE OF CALIBRATION

 Wind Direction Sensor Catuntion -

 Novalyns The we d déecton seesss wet ealbagted Spamt

: Senspr: WS-D2F Steedawd Rotory [rooder mode ANSO0STY

Data lagher: 110 WS 25000 FRESEANAAKS W a0 e o FUSEH

Sensor; WSD AS662 fyge wof funnel with M0 o’ Ercs ber? Bechis
: v Selyly: :

Data logrer. ASB52 1008 b on T £1400-

RYG_FS0544

Used tem

ALS Taboraory group (Thailand) Co, L1d £ slnete mgudtiee
4 anpapian R, L

At Suan g, Banghad 19050 Thailand
e certifinats crgeacs n brocentd
11ul 2023 Mo B troghaed e
$21 vl 2023 SN, 0l 10 fews - ahor of the interst g’
21 )0l 2023 83 510 EvDuph Ehe NEWT frlotionst
Metiadogy imtiute of Wedona) ez Certfeets
et DA-00L3-20

ATbien: condition n 1he labaratery are as fallow:

Temperature
Relatve | lumigity
Atmosphenc Pressure

PLACE OF CALIBRATION

CAUBRATION CONDITION

Precesnditioning
Measurement Consition

TABULATION OF RESWLTS:

The table on nexl pagr give the measured vakves

Calbated b
LM Sorwa Tt
Raiss etrapom berse win

Ramartc
! w2l ¢4 cng-section area of the wind ha el
1

1230430 2d Lncertninty of Measurement:
<55 Y The reported uncertainty of measurement i
jzz,: :;0 ::: bosed on the standard uncertamty muttphed by o

coverage foctor k=2, Wrch for o normol
distribulion corresponds to @ cverage arobabilty
of oppronmotely §5% The sionourd imcertumty
BT Bren SPEPTEARD M ENSEIA0NCE welh Ihe GLY
“Tialugtiar of measurement

data - Guide 1o i esg ressian of unceranmly i

+Elilel-type wind unnel o liranaree Assnciates Co, Ltd

Wind funnei ¢ross-zaction sves’ 00 cm? measuement!
Win dieect on frontal anes’ 129 em”

Diameter of maknting pine’ 2 ™
Blockage ratio of test objed” 0143 B}

Foun 2t Bmbse condlicm.
Tne guerage values during measurement are {23 BY°C, (43 0) %MH anc 1011 €) hPa

N AN
e
Mr Paninys 8conzharcen
Calibratior Department Marager

Approved signatory

%
S|

T ASOOSTIE
e

* Dumete” ot mourt eg pige
“rrn'es

THIS CERTIFICATE OF CALIBRATION MAY NOT 82 REPADDUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Remark:

“c

“velouty of Nandard

" Urladity of Unit Under Callurat.on

PHOTO OF CALIBRATION MT-UP

Calkration set up of the cap Anemometer celiaration in the wing tunael of Jirznat

1ok place.

Assatiates Co. ld The cup anemometer shown may differ [rom the

calbrated one Remai< The [iroportion af the sel- up 15 not 1rue | scale dup 10 imaging geometry

Page 2 of 2 Pages

MEASUREMENT RESULTS *

Certificate Number

CWD-001-66

Th= wind direttian sensor was calibrated ag4rst standard rolary encoder by camparison melhod Dunng cafibration, Lhe measarement was carried aut at 45°
\menals In clockwise and courtercloghwise direclions afler olfsel adustment has been made The flow speed of wind tunnel (usually 5 m/s) 15 kept constant
whie the sensar I rotated around iz veriscal ais. The results of calibrallon and assaclaled measurement uncertainties are reported in the mble below

Alr speed 4 o'e Error Uk=z)

mfs Degree [’} Degree [*) Drgree ') Degrue )~
45,000 a1 -4 10
50000 87 El 10
135000 132 3 10

il 182,000 160 [} 10
225 01 28 3 10
270000 m 3 0
315.000 318 3 10
360,000 359 1 10

or the lestee creumitanz o during whi yiowh place
" st on of staderd

Qe ol Unid Un. e Calinstior

***[nd of Centficate of Cal bration®**

> )
NAC

M1 A L3N 1T |

| i




63/14-15,67/35-36, Sol Pelchkasem?,7/), Pelchhasem RAd.
Walthapra, Banghokyai, Bangkok 10600 Thailand
NAC Tel: (66) 02-BOBOBI2K13 Pax: (66) U2-86BOBAU wwwjiranalee,com

CERTIFICA

5 OF CALIBRATION

Certiticale Mo : CT-037.66

Page Lof 2
Equlpment Name: Data Logger with Temperature sensor
Manufacturer: Novalynx
Model: 110-WS-25DLD
Serlal No,: A5662
ID No.: RYG_FS0544
Customer Received date: 11 Jul 2023
Name: ALS lahoratory group (Thailand) Co.. Ltd. Callbratlon date: 21 Jul 2023
Address: 104 Phatthanakan 40, Phelthanakan Rd., Issue date: 21 Jul 2023
Khwaeng Suan Luang, Khet Suan Luang, Banghok
10250 Thatland.
Reference Used During Calibration Callbration Condition
1.8tandard Temperature Probe Model: STS-100 AS00. Terperalure: (23+3)°C
Beriaf No.: 557682-08, Due dale: 28 Mar 2024 Relative Hunuaizs: {S5+15)5%
2.Digital Temperature Indicator Model: DTI-1000-A MK
1. Serial No,: 671407-00591 Due dale: 22 July 2023
Calibration Procedure Traceabllity
The temperature cal bration was dore by In-House The measuremenl resuls ure :raceable 1o Llie
calibration  method as  WI-CL-001  according Lo nternalional system of unds (SI) Ihrough National
companson method with standard digiial temperature Instule of Melralogy Thailand (NIMT) Centilicsle
irdicator  and  standard temperature  probe. The number: TT-0038 23, Certificale numoer: ER.0032-
temperature scale use was based on ITS-80, 22

Noted: The certificate ts valid anly to the item calibrated on date and place of calfibration

Callbrated by ved Slgnatory: . . =
O Mr. Sorawnt Thachatad £ M. #arinya Booncharoen
[ Miss Jittraporn Lertsomphinl N}“( Calibration Drpartment Manages

O Miss Ruengrumpar Phoomnir | BEASYITE ARO3ATIN Co. .
7 oy - o

THIS CERTINICATE MAY NOT BC NCPROECLRUCED GXOEMT IN FULL UNLCES PFCHRMISSION FOR NEPHOLUCIION 1HAS
BEEN DBIAN BOWHITING FROM THE LARORA]OHY,

J 63/14-15,67/35-36, Soi Pclchkasem7,7/1, Pelchkasem Rd,
Watlhapra, Banghohyai.Bangkok 10600 Thailand.
NAC Tel: (66) 02-8680812413 rFax: (66) 02-8680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Calibration No. : RH 01072023
Page | of 1 Fages

Measurement tlem Retabve humidity wilh dnin logger
Manutacturer Novatynx

MadelType ¢ 110-WS-250L-0

Serlal Number T ABBAZ

1D No. : RYG_FS0544

Customer : ALS leboralory group (Thaitand! Go., Lld

: 104 Phatlhanakan 40, Phallhanohen Rd, Khwaeng Susn Luang. Kbel Sunn Liang, Ranghok
10250 Thailand,

Crviensaenial Condilion
The messutcment wes carried oul i an ambienl lemperalure of (26<3)°C, and relalive humidity of {50+ 15)%

Mrnsusement Melhod
Unit Under Culibration {UUG) was calibraled by compenson method wilh standerd chitled mirrar lygrameter model. 1860-
3 in the humidily generstor chamber to delermine (he errora.

Traceability

This Instenment wis culibrnted using standerd equipment whose wsecutscy 18 raceabllily (hiough National Instlule o
Standerds and o the intes syslen of unils () vis MCS Galitenlion, Inc, Cerliicale number: 20926
6D1, Due daler Sep 26, 2024

Mogsurement Cote t il 21, 2023
tssued Date St 21, 2023

Mensurement [esulls:

This equipmenl was connecied wiln lidoor mt quslily prabe and Displayed (U on display, Modes IMP6D, Serial oum
ber: 12320591

Calloration was performed Ie the range of 2D%AH o 80%M

Thie resulls of enlissabion ere reporsed B 1sbe below

Delennined | SIMIUAET pngt VUG g Error Unceitainly |
(%RH) | (%RH) (KRH) (S6RH] £%AH] |
20 20,07 163 38 D.61 |
&0 L0220 AL s (LE]] |
L 80 2023 734 | 6.7 051 ]
J ‘P}E}'n’ I
Performed by I\LA Approved Signalory; ... 0o, \/ bl
0 Mr. Sorawit Thachalsy i \.C Wi, Parinys Booncheroen
[ Miss Jireporn Lertsomphal i wedvve oy | Colbraton Depaitment Msnage

O Miss Ausngrumpsi Prioommil

THIS CALISRATION BEPORT MAY NOT BE REPHOTEOUCHD €XCEPT IN FUIL UNLCSS PERMISSION FOR REFACNUCTION HAS
BUCK OBTANGD 1IN WRITING FROM THE LARCHRATORY

63/14-15,67/35-36, Soi Pelchhasem7,7/1, Pelchkasem Rd,
) . =
Wallhapra, Bonghokyal, Banghok 10600 Thailand. s

S

—

o )
R

NAC 1ol 661 026680812013 Fa: (66 02-8680860 wwwjirsnales.com Chimaaronans

Cerufizale No.: CDT-027-66

Page 2ol 2
Result of & 2 Withaut Ad)us L with Ady
Calibration Range: 20-40°C
Function:
Thi L was with sensor Model: HMPBD S/N: T2320591.
Dimension : Diameter 12 mm. Length 80 mm.
Immersion Standard uue
Depth Beading Reading Error Ungertainty
(mm) (o Q] (0 0
70 20,060 1.6 -0.5 0.088
70 25,054 24.6 0.5 0.089
70 30,050 29.7 0.3 0.44
70 35,043 34.5 2.5 0.082
70 40.036 3585 0.5 0.14

UUC* : Unit Lnder Calibravion

The reported cxpanded uncertainly is based on standard uncenainy multiphed by o coverags factor k=2

providing a ievel of confidence of approximately 95%.

# End of Certificate %

Nm Accredited cotorotion kaboratons

HEAs AenH AT R ] ISOAEC 17025:2017
NSC-TISITIS 17025
CALRRATON OBET

it speed meosurement Bborotary
Colibratian services deparment

NSC-TISI - TIS 17025
CALIBRATION 0367

CertiRcate Number

W5 13667

CERTIFICATE OF CALIBRATION

rage 1612 Pages

MEASUREMENT ITEM Cup anemometer Callbemion proceery:
MANUFACTURER < Novalynx The Cun cremometer i calbeomd pommir
MODEL/TYPE T Stondord - vekcity transducer meoe! 445502
Data logger 110-WSs-25DL-D Ang pEnt fut Wil PrrCran S ran e f Arper
P mieni] E S s mete mage (OIS0 an rleset et pecton of
Dal iogewr. ASTEO Fifel 1wl tune w969 0517 choas teud
s BeY ] ' Sretion cera The WL 007 Bavrs G IFE 1400
15 NUMSLR $RYG_F50531 32 3. Wind enevgy SoncraTion aysteri - Pan 12
CONDITION AS-RICENED *Used hem iRl W
CUSTOMER ALS laboraiory group (Thalland] Co, Ltd Faiety proSeE -
104 10, , Kb L B e
Khet Suzn Luarg, BangFok 10250 Thaitand
Tracead ¥y,
RECEIVED DATE 1108 Aug 202% Ten o o sopceies @ beteobiey of The
MEASUREMENT BATE 18 Aug 2022 megrwemant 1o fecogaivd the matenet
i 28 Aug 202¢ stadards, anc (o veof.zctian of the intcrna® ongl
system of untts (S1) thrcuyh the AT (Notiona!
Metroingy institute of Thoand) v Certficote
NVIRONMINTS NDTIONS:
L AL 0 Mumber. MW UODT 74 And MW 0355 27
Ambient condr o i Uhe laboratary re 2 follow
Temperatune 230230 i Uncercainry of Measurement:
Relative Humidity 15502150 %RH The reported uncertoinly of meosttement is
Asmospheric Pressure :10102 10 hpa basedon the stondord uncertaintymis v fied by o
courrage fottor 7a2, Which for @ normat
drsteInation carrespanas o a coversge probopity
FLRCE OF CALBRATION = (ifleltype wand wane) ol ) ranatee Assoriates Co , Lid o! apprasmntely 95X The stondard encertamty
123 bieen determinedn accorapnze wth tne GUM
“tucluotinn of measurement dota - Gude o the
CAUBRATION CONDATIONS < Wind Lunnel cross wation srea’ s oml  afaeresvonejuncertabijhmestiieen
Wind direcuon lrons! ares’ 100 ot f ” ol ;‘)'
D ameter ol mau g pipe" - mm H REVIEW BY ’;'i!’ *
Blockage rauc of et abect’ oiny (] it s i
Pretsagneey 24 fows s abiert condAlons é APPROVED By,
et emme et Conditiem 0 average values during measurement are (23.9) °C, (43 7) X&H and (mﬂ%ilhh
} NEXT CAL. DATE
TABULATION OF RESULTS:
Thetaoln on next pags Eve the erragtired valics 9
Calibrated by: ) Apneoved dgnatory F

Tt Sorawn Thacndias |
L M3 Jtrane Lerescmael ‘

Reroaric

s ot aetion wwa of B wircl vl

o et 7 o B LD R s o g SR
" Zincrter gt men g e

P!

M1 vaiinya onznaram
/e ation Departmert Mangger

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISS!ON FOR REPRODUCTION HAS REEN QBTAINED
IN WRITING FROM THE LABORATORY



Certiflcate Number

| FINR——C
CW5-036-67

Page 761 7 Pages

MEASURIMINT RESULTS

The Cup ancmometer, Unit Unider Cal bralen (UUC) was eaercie at 10 mjs for 5 minutes priot ta calibration being performed The slandard mir welosir 0.5 m/s

ta 5 m/s was calculated by & standard e veloqry Uransducer whch was rstalled 50 mm away from wind (uanel rozsle ant mstalled £0 mm dway Iro wp ol

the test seqton and the sandard arr velogty 5 m/s 10 30 m/s was caloulated Ity 3 ol be with Trecson dteential pressure reter which was installed 59

e awsy rom wind tuanel norale and nstall=d 40 mm sway from top o the test section, UUC was mounte on 2 round verticai 1408 ol Lha lower plate al

center af test secion The calibratinn was cained out under bulh 11sing and faling éi velocity in thr range i 1 m/s 1a 16 mjs at callratian ini ! 2l 1 m
i tekim

The rejuis of glbeatean and &
Var Temgs, wind tuneal Trme. room Ve Lrror =T
0] ra e i) s}
1027 T80 150 [ €1 031
2089 2172 290 19 02 031
2991 2402 2390 29 01 031
083 2004 2390 Et) 03 LN
4% 370 2290 s o 033
602 2360 2190 50 00 TS
703 2370 790 7 ot 031
798 256 2390 51 02 031
B39 FERT 2180 81 0l 031
957 2150 2390 101 01 011
109 237 2% 1uz 01 031
1203 2150 2190 22 0z 031
1297 1380 1% ua 03 LE
1403 2356 2390 3 03 031
1502 2a 2393 153 03 o
16.02 e 9 103 03 021

Remar

" Callrat om st orly cou o

* ety of wandaid

Velocmy ol Ut Under Cal brettan

PHOTO OF CALIBRATION SET-UP

Calmratier seLup of 1ne Cup 2aemometer calibration it e wind tuinel at Jiranatee Assoriates Co. Ud The Cur amemameder shown sy difier un the
231 rates ane Remars, The proj<irton af thy sets gy s it Irue S sealv duk [0 Imaging geometry

Cartficate Numbar |

CWD-03G-67

Page 7 ol 2 Pages

MEASUREMENT RESULTS *

The wird directian sensor was callbrated against standard ratary encoder by companson method During calibration, the measurement was careicd ot at 457
intervals In dackwise and counterdockwise directions after offset aarastment has been made. The Aaw speed of wind tunrel (usually S m/s) & kept canstant
Wit the senscr 15 rotaled aroune s vertical axis. 1he résults of callbration ang assaniated measurement ucesTaniiEs are reperied if he Lable below

Alr speed D'm D' Lrror Uiy

mh Degree ) Degree ] Dagree 1) Degfec (1
Q000 o o 08¢
5000 42 -3 oac
90000 A7 -3 Q.80
i 15000 13 2 A
180 000 160 D 0.80
2500 227 2 080
IMoace m 2 D8
315000 pH ] 3 DB
Remoric
N only tourd Laon

Dreciian of siandard ?

" Durectian of Un Under Cailtat on

End of Ce-TMcate ot Callbratlon®

I,
S

o

NAC Acerenod cobbratian iaboratory "iv/—\ ¥
TEASATE | ASSOCIATLS GO 1B 1SO/EC 17025:2017 'm\“}
NSC-TISI-TIS 17025
CALIBRATION 036/ NSC - TISI - TIS 17025
CALIBRATION 0367
Wind drrection mpasurement ioboratary
Calibratian services deparmient
Cortficate Number
CWo-03667
CERTIFICATE OF CALIBRATION
Page 1012 Pages
MEASUREMENT ITEM +Wind Direcion Seniar Colibration procedure:
MANUFACTURER < Novalym The wind arection senuor was colbeoted s st
MODEL/TVPE +Semior: WEO2F Stordord Rotory Encoder, mict 4XA0091S:
B e o ws 0 S s e
| o TaE A area The Wi-CLO0S base on L€ G140D 12-1,
D33 lapger: AS769 Wing energy generovon stems - Port 12-1
Lot e 1RYG, FS0531 Power performnce megsurements of slecurc ty
CONDITION AS- M CENVED Used hem prodiing wind bt nes, Mareh 017 veas used as
custoNE + ALS labortory graup (Thalland) Ca, ttd 5 culivarie uideura
108 3 R Lwang,
Khet Suan Luang, Banghok 10750 Thaland Traceoby:
s cenfleate mavioes o tracean ty of The
FECEVED DATE 08 Aug 2024 sttt 13 teooceded e eatioral
MLASURIMINT DATL .28 Aug 2024 stondords @2 1o realuar n of the internat ~al
15SUL DATL 18 Aug 2024 systecs of umis (SI) through the NIMT (Not-al
Metwaiogy fnstitute of Thwnd) v Cerprote
ENVIRONMENTAL CONDITIONS: exsnbeDA-003C21,
Ambient condition In the iaboralory are 4s fohiow: . .
o T % Uncertainty of Meosurement;
The reported uncenoiny of meosurement s
Reatne Hurrdity, 3501130 A based on the stondord uncertanty matvisied by o
Atmospheric Pressure 11010230 o3

wovernge foctor k=2, Which Jor @ narmal
EAtrin Lo O TEIpOas [0 § COverope Frobatdiy
of urprc malely 95% The stancard uncertonty
PLLCT OF CAURRATION Eitfel-type wind tnnef of Jiranates Assoclates Co., Ltd has been determined i accordance with ihe GUNE
“Evalua’«m of measurement gata - Gare 10 the
dapression of uecert 4ty in ineownement

CALBRATION CONDTION Wind lunne' crass section smes’ 200 em?
Wind direction frorimanma* 129 e’
Diameler of mounting pipe' mm
Blackage ratle of test nbject’ 0343 M
Bertondnioning 74 hours a amblent condrtions.
Mnssussment Condition 1¢.e sverage values dunng measurement are (13 8]'C, (%0 C) %H and (1003 #) hea

TABULATION CF RESULTS:
The table an next page give

Callbrated by: K Approued signatory
M Sarawil (hadhelag ‘
1 Mus itraparn Le Ssmpn 3

HAr Patings Buuncharon
Ca'ibration Depariment Mangger

Pamark:
" hozge <1 comrsecrion area of e wind furnel

! Diameter cf mounting p pe
Cmantt

THIS CERTIFICATE OF CALIERATIDN MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR RFPRODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABCRATORY

NAC Accredired colibration faboratory

CRARATE T ASSOCIA VTS €O T ISOA1EC 170252017 Dnfuutite™”
NSC-TISITIS 17025 NSC-TISI-TIS 17025
CAERATON Cov CALIBRATION 0367
Temienitate ot labaraony
Cowiam on senaces depariment
Certificate No.  : COT-163-67 Page 10t 2 Pages
MEASUREMENT ITEM : Dats Logger with Temperature sensor Coiibration procedure:
MANUFACTURER + Navalymx The temperature cohbration was donse &y
MODEL/TYPE L 110WS-25DL-D I housr colaration methad o+ WI-CLO0)
SERIAL NUMBER Mresas occarding fo cora‘son methoo with slandurd
bN i Egral temporaier sduater and standav
UMBER + RYG_750531 tempetoture swobe The temogralure szale Lse
CONDITION AS-RECEIVED : Used item was based on 175,90,
CUSTOMER + ALS laboralory group (thailand) Ca,, Ud
104 Phatthanakan 40, Phatthanalan Rd., Traceabiiiy:

Khwaeng Suan Luang, Khel Suan Luang, The meo. ramen: resulls are lroceoble 1o the
Bangkok 10250 Thailand imernauonol system of tats (S)) thiough

Nationol Initire of Metratogy Thufend (NIMT)
Cortncote  number 11-0047-24. Ceritficore

RECEIVED DATE : 08 Aug 2024 Fovbec R 0303 33
MEASUREMENT DATE +28 Aug 2024
1SSUE DATE :28 Aup 2024 Heference Used During Cakbration:

1 Bteadoed Temperatune Frobe

Podri ST5-100 A300, Serial My £676¢2-05,
o Mar 10X
Temperatune ind cotae

Modei DTI-1000 A MX 1. Seviol i w7140/
QSBE Br it 14 Sen 2018

ENVIRONMENTAL CONDITIONS:

Ambient condton i the laboratc-y are as follow
Temperature 1230£30 ©
Re:ative Humdity 1550¢15.0 %RH

Uncertainty of Measurement

The repwted sncen=ery of measurement
NOYED: The certificate is valid only o the item mibrated on date and piace of calibration based on fhe.standord ucerioluf g wiliEicd by
@ towrrane foctes kvd, WWCH for @ mormat
dntibvron commpands o o cowerme
Bromalay of BEptow TSy BRI The jratdees
uncertamnty hos bren deterruned tn occomance
with the GUM “Evatuc on of measurement data
- Guide to the expression of wertuity in
meosurement’

TABULATION DF RESULTS:
Tne tble an nest page /6 the measured values

5 ¥ | -y

} | Approved slynatory

1A Sor st Thachalad 5 T M Fatings Goonznaroes
iy iitrapom Lertiomzho! 2 Calibation Department Manager
M Buangrumpa Proomemit

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



JIRANATTL ASSOCIATE S CO LD

Continustion of Centificate of Callbration Number CDT-163-67 Paye 2 of 2 Pages

s of Calibeation; Withaut Adjustment [ ) With Adjustment
Sallbrgtion Range:  20°Clo40°C
Funclion:

Table 3: This equipment was connected with temperature sensor Model: HMPS0 S/N: T0210901,
Dimenslon: Dlameter 12 mm. Length 80 mrm.

bpwaeriige Depth Standard Reading. ANC Raading. Ermor Uncentalnty
{mm] ra ra ra rel
80 20049 156 EX] 0083
80 25.053 26 -as 0003
50 30084 297 03 0.003
80 35027 35 05 0099
80 40019 385 5. - 0099
WUE™: Unis Under Cabiaration
“**tnd of Certificate of Callbration®
—
| 1y —~ i
i L3k T N |
NEAN ALY ASSOCIAT | €63 T
Page 2 of 2 Pages
Measurement Resul
The results of calibration arc ascoaied red in
Fanly of Cattrwtape. ‘Wil hout Adjustment [ with Adjostmenn
Table 1: The results al callbrriw of relatve humidsly at 30 °C are reported n table below
Callbration Range:  20%Rx ta BO%AH
Rt Yemperature Sndare Headey MUC Resging Erior Uncedainty
(] (%RH) [%RH) A%RH] L{KR
Twme wsa . ws a1 1
29m 5070 a5 32 13
- E237 716 4N 23

UUC*; Unit Under Calibration

End of Certificate of Callbration

| !
7,
R
JRANT B =3A 2 tvn

NAC

NRANNTE L ASSOUIAT

Franarer Asszeamie Lo Il
US4 b G265 36

Petchhmsens 7,7/1, Re Wailhaca Bangiokyn
Bong: 4 30500{ Thawsnd)

£ mau s xRater @) canates com
W W aaes e

RN

Accredrted cibratin labaratary

ISO/1EC 170252017
NSC-TISI-TiS 1725
CALIBRATION 0367

Cnlintoon sermors doparteent

CERTIFICATE OF CALIBRATION

Page 3 0l 7 Pages

Collbration procedure;

The Relathe humidy and A- Tempermiure
cakbrution wai Uone by in Rouse cabibration
method s W1 C-009 and Wi (1010 actaraing fo
ramparman method with Stantard Chiled Meror
hygrometer with Tempetature serisor and stancard
Hurmany generator chambar

Troceabiiity:
The médw rmentt ove hotradle 10 the

Certificats No. + CRTA 67

MEASUREMENT ITEM  Relative humldrry with dals logaer

MANUFACTURER +Novalynx

MODEL/TYPE + Data Logger: 110-W5-25DL-D
Sensor: HMPED

SERZAL NUMAIR Data Logger: ASTES
Sensar: T@10901

10 NUMEER RYG_Fasal

CONDITION AS-RECENED Used Rem

CUSTOMER + ALS laboratory group {Thaland) Ca., Ltd
104 p "
Khet Suan Luang, Bargkok 10250 Thailand

RECLVID DATL 108 Aug 2024

MILASURIMINT DATE 28 Aug 224

SSUEDATE 28 Aug 2024

ENVIRONMENTAL CONDITIONS:

Amblent condition Inthe laboratory are a follow-

Tumperawre 120230 €

Relative Huniidity 15504150 Wi

NOTED: L

TABULATION OF RESULTS:

The table on niext page give the measured valuss

Callbrated by

TIMr. 5017t Thachalad
1 Mis. Miraporn ertsamhol
23 My Buangrurmgal Plioammit

Tyrtem of wrts (5] theeuzh tistoes!
altate of Mooy Thanand (NMT]. Cesniteate
somber WNHBUIs 23 ond Wheeugh granoter
Asmnewrtas o, I7d Cernfuont nomber. (T 001 47

Bamruement.

The eported unteriomcy of measuremend 1 based

cn the stondand uncentasty mutgeed be o
-3, Which

topands 19 @ iowecgr  probeblly of
apprevimately 558 The slaecord wrdertanty b

e G2

Mr. Panrya Bonncharnen
Callbration Departmart Manager

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

NAC

TRANATIT A OCIATL

O
AT e

Fage Lo I Pages

MEASUREMENT ITEM
MANUFACTURER
MODEL/TYPE

SERIAL NUNRER

D NUNMSIR
CONDITION AS-RICEVED
TUSTOMR

FICEVID DATE
BEEASURIMENT DATE
S DATE

ENVIRONMENTAL CONDTIONS.

o

Accredited caflbration laboratory

SOAEC 17025.2017
NEETLTI 1005
CALIBRATION 0367

&7 sped mearusement

Cororotion services department

MSC = T8 = TIS 17025
CALIBRATION 0367

I Certtficate Number |

CW5-030-67

CERTIFICATE OF CALIBRATION

Dala logzer WS-250L
< Sensor: WSD-A4562

Dala logger A562

$BKK_FS0143

tUseditem

+ ALS (aboratory group (Thalland) €o., Ltd

104 Phatthanakan 40, Phatihanakan Rd, Ktwaeng Suan Luang,

Ve Suen Luang. Bangisi 15250 Thavwsd

08 AUg 2024
.20 Aug 2024
10A0p 2024

Emiant ConeTon v Tt Liazealany a'e s felea

Temperature
Relalive Humidty
Almosphens Pressure

FLACE OF CALBRATION

CALRRATION CONDITIONS.

Precondinoning
Measurement Conditien

TABUGATION OF MESLLTS:

The ble on next page g the mews. e atus,

Ealibrazed by
M Seraws Thachgles
Sk Mt Letuomg ik

Remari:
! wcls goe-1echn a'ea of the wind turned

or30 C
R KRH
10584 18 hPa

Cafibration procedirs;

The Cup anemometer was cabl o agest
Stondo'd v velow v Iroridicer mose §955-12
sad ptot tabe Wil B o SlfeiRle s
mrte e’ TERAISO0 D oW s Beb e €f
[iffettame wond tannel wn 500 0" erty feat
secton ave The WiTL007 baser % K 61800
322, Wird ey graesios upsfams = bort 12
1 Jewer pefmmanie men o
il Ty et v tines, March 20T
B

Tht eondoate poccet o trocrasdy of Tre
regerment 0 tersgeiged b e
Vit A B e st b the et
I B T (U] D e AT (Agrm
Mrtrolngy beartae af Theload via Crtiicate
nier. MALDO0T 34 o MRS 503

Uncenointy of Measurement:

The reparted uncerionty of mezsurerment i
based on the siandond uncertaly mur o1ed by o
coverage foctor k-2 When for o noiwl
v edition carresprads ta & overage rolioti ¥

Wind tunnel crosi-section area 900
wind directlen frontal area® 100
Olameter of mam 1 pos’ *
Blockage o of test abyect” 0111

T4 bt 2 bl et

395§

of 9b% fhe stcodora uncertainty
11 Loy, e lesnaned n e R AINY wt TR GUNY
“Fuatualion of measurciTrol data Gesie to the
expression of uncetainiy in meusurement’

+ 1he average values dunng messurement are {24 2} C. (41 §) %RH and (1007 5] hPa

F e thas v bk of e Seatnd Einct it e ountg e

" Diamere o mcunting s
oy ok

e triicds

Mr variny eooncnatoen
Cakpration Sepa-tment Maraper

! REVIEW BY ...

APPROVED B

+ NEXT CAL. DATE ... ﬂa/

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



Certificale Number

cws 03067 NAC Acerretind e beatan oblony

ASLOHLIAT S LI 1SO/1EC 17025 2017
NSC-TIS T75 17025
‘ . . Co.lis CALBRATION 0357
Page 2 0! 2 Pages % Coals CALIBRATION 0367
Bz Raltneots Rarpioics Wind direction meosurement latorarory

. o (i lend Caheror on sevvices depurtment —__|
PMCASUREMENT RESULTS e 0L Certificate Number

[-a aoat
Wy e

en@yranaree com

Jhe C.p anemometer, Ui indor Cal beatien {UUC) was excretie al 10 m/s lor S minues priur ta calibration beig e rfarmed. Tho stancard an velo ity 05 m/s neT R

105 mfs was calculated by a stancard alr veloarry transducer which was insialled 50 mm away [rom wind funnl nozaie ann instaiwd AQ nim 2way from topr of
e 1p51 sect0n and the standard alr velarsry 5 m/s 1o 30 mfs was cafeutalec by a pol lube with precision diliereatial pressure metar which was instalied 39
trit away (1om wind tanel nozzle and mlallec A0 men away lror (o5 of the Lest seciior, UUE was mountee! on a rewnd verlizal 19oe of the frwer olate at CERTIFICATE OF CALIBRATION
ceter of 1est seclan The cairation was carried oul under bioth fising amd 1a'ling air velocily in the range of 1 m/s 1o 16 m/s et eslibratian inleraal @1 1 mfs

The res.is of calibratiun end 3:s0c/ated measurement uncerlanlies are reporleo m the lable talow

Page I of 2 Pages

Vs Temg. wind tusnel Tems. rosem =y [ FLET]
imfsl e e (L] (L7 Imh —
Ti08 ETEE) T o1 31} MEASUREMENT (TEM *Wing Direction Sensor Colibwatian procedure; ;
e i o e o A ANUEACTURER savamy The wint direction sensor was calwotee 230150
. W = - R MODEL/TYPE R e welo2E Standard Rolary Lecoder mosel, AYAO(.S-
Data lofger W5-250L DMP4 P35 UDIn on ciose testsecion = Tffe!
B2 720 3 a3 on o tyoe wisd tunnel with 230 em” orass test exctien
2182 220 a5 01 on ERIALNUMAER +Sensad VISAESS] crea ite Wi LL WS Sased or IEC G800 121,
2384 2420 60 oo 03 Data logger. A4562 Wind eneigy generation ystems = Past 17-1
2146 2420 70 0o 03 LLULLG “HKICES01E3 Powtr performance meczureTents of CkOITATy
2380 2420 ao 00 031 O e CEIVED) :Used item prodating win furbines, tarch 2017 veas used as
2330 2430 51 01 03 CUSTOMER + ALS laboralory group (Thailand) Co, Lt o colibronion guideline,
230% ek o i o 108 Pratthanakaa D, Fhatthanakan Rd, Knwaeng Suan Luxng,
B T el 0 5 Kiret Suan Luang, Bangkok 10250 Thattand Trareabry
28 o e o o s ceniRuis @pandes a tocealsy uf e
e o7 ot e 03l RECEIVED DATE +08 Aug 2024 mesuspmer: f tecogeied Dar motoeal
2366 220 uz 01 R MEASUREMENT DATD 120 Aug 2024 s1cwids ard fo reabrouen of e irternstona
b5 o o - 1SSUE DATE $20 Aug 2024 syate= of units (51) througr e MMT {reouionc!
Jeematagy tstute of Thavend; viz Cemncate
25.5% 2420 162 02 R S— ~unsbers DA 0336. 73
Reniie ::l::ﬂ::::immr&»:umwu! ;,{rf;:-;' - = A O
= g Relatve Hurmidry 15501150 NRH Bie-Mporro sscaviacty. of nmimmen o
Syt iy ol wandand Almosphenc Pressure 10802 13 hea
" velocity o Uit Lnder Calbraia=
PLACF OF CAIIBRATION Tiltel-type i ternel of lranatee Assoiaies o, Ud
FHDTD OF CAURRATION ST e 0ri0n of megtusement aaa -
e of nt - mesrement
CAUBRATION CONDITION Wind tunnef crass s etion area’ 900 om’
Wand direction fronial area’ 128 em’
Dianieter of maust = mipe’ mm
Bockage ratin o trst oy D1z (]
Freconditiceing 28 hours a7 wrbient condst ons
Mastutemant Cendiion The average vales during measurement are {23.7]°C, (42 6)% <4 and (1007.9) hPa

TABULATION OF RESULTS:
The table on next pzRz Ave the measured valves, -

Callbrated by ; Apnroved signatory ;;%?2 e %

4r Sarawlt horhzlec ] W Pty Bocharcen
leiss linteapom etwenpnal et Cad matian Depariment MaARer

Calibration iel:u3 2 the Cap anemometer cabbralin In the wind tunnel of hranalee Assaziates a_ (td The Cup auemomielvr sl sy o e hor tie
casirated one Remark 1he propemion of 18 sel- up 1s 10T true 10 scale due 10 IMaging gecmistry Tarraric,
—: - w1 otreeeeon 310 o the wind tunnel
* proeme cross secor peea of the Lene SEject inclume ma-=tng prpe
* Duareter 2 ity 2y
‘s re

THIS CERTIFICATE OF CALBRATION MAY NOT BE R[PROBUCED EXCEPT (N FUILL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
(N WRITING FROM THE LABORATORY

Cortificate Numbar

cwpows totNo.___ 2anb2m
ALS
ANALYZER CALIBRATION DATA
Page 2 of 2 Pages
Client Gulf JPNLL Co,, Ltd. Lecatlon 3 Aspa HRSG 11
Date 250c1 24 Tost Opsraler  : SaksitP.
3
s
MEASUREMENT RESULT: 0, ANALYZER
The win eecton 1ensor wirk CHbTatEd A Not 1LASESNE FRany REEOder by tomgtion metrd DUrg (aViratian, Hhe il emes Wit Caed et ot 257 Model _JELEDYNEAPI200EH _____ SerlalNo. E 774
sstereals n cisciwise and counterciockense daectot aftr St scantment hat bees mace The Fow treed of wind funne? futsally 5 mith i kept comsne Span (%) 1 25
whie Ihe sens0t 1y 19t3tec 3rond its vertizal asis The restils uf calin21iun and associaled meas.rbment meertaintiss are iwauried 0 tae [able below
Tylinder Vaius Tnitlal Analyzers Final Analyzers Ditferanc
- . %) P t of Span}
Alr spaad D . Ecror ) Rasponss (% Response (%)
m Degree ) Ongree [°) Degree ) Degrae 7 o Gan OO0 AL TI5 10
= wLe BO0 BO5 LEL]
45,000 4 ] 0.88 ey S T Sl
50000 87 a 050
118000 13 3 a0 NOg ANALYZER
Model TELEDYNE API 200EH Serial No. b 774
i 160,000 181 3 000 Span (ppm) 50
paiY) 29 4 080
P00 275 5 0o Tylinder vaiue Tniiial Analyzers Final Analyzars Difierence
{ppm) Callbration Calibration [Percent of Span)
8000 120 5 .80 i Fedit kg don
350 000 359 R (1] 7o Gan U0 T35 TWEL LAES
Gl BII0 L BZAT LAE)
Ramark: &N Gas TEAA0 TEATE TO4.50 T3
£ Eeatian 1rals Onty 14 o i Lmbied £ FEAMALAREw' 370 emnrnmental CONBUOTS Buring W Ch 2 b1t =12 olaca
Tirepon of standare 802 ANALYZER
“ Model : __TELEDYNE API 100EH Serial No. 5 437
e inan o U Les €0 37000 Span (ppm) —_—
Tylinder Valus | inHial Analyzars Final Analyzers Ditference
(ppm) Calibratien Calibration (Percant of Span}
Response {ppm) Raspanss (ppm)
510 Gan U0 TOT
“etind of Certifiate af Calibration® ** TETE TEIE TETY LL1)
; . . T" B Gan TEE T TETET TET A ToT
i - 1 CO ANALYZER
1} Model : _TELEDYNE API 300EM Sarfal No. H 451
1 1 T Span (ppm)
by Tylinder vaiua Al Analyzers Final Analyzers Diflarence
tppm) Callbration Calibration {Parcant of Span)
B0 Gos —on_ g & LT BT
owLevel Gas TO4E TOAT 9T — 00T
[Soan Gas 0740 20735 307.39 LE1]

Callbrated by

Sk -P

(Mr.Sakalt Phalsanphisut )

Environmantal Fleld Sclentist (4}

FORUNC FO606 REVBONNO 4 (BSUEDATE MTHT4

ALS Labratiry Growd
Page10l5.



Lot No, 241187211
ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Cltart Gull JP NLL Co., Ltd. Locatlon diing HRSG 11
Date T Oct 2t Test Operator Saksit P
0, ANALYZER
Cylinder Conc. (%) ;1802 Span (%) : 28
Oy Analyzer Initial Values Firal Values
Calibration m m Systam Drift
Respanse Calibratien Cal Bias Callbration Cal Blas (% of Span)
Res {% of Span) Respanae |'/-ust
e LAL] 5 L1 NB?E 2 L]
scaie Gay. K 01T LL] TB07 [Fi] LEL] — ]
NO; ANALYZER
Cylinder Cone. (ppm) 2 1844 Span (ppm) : 200
NO, Analyzer
Calibration Drn
Response {% of Span}
o LR LA
pacaie Gay THA.75 TR LA}
S0, ANALYZER
Cylinder Cone. (ppm) 1 15990 Span (ppm) ; 200
50, Analyzer Inftial Values Final Values.
Calibration System System System System Drif
Response Catibratien Cal Blas Calibration Cal Blas (% of Span)
Respanas |'/.aﬂann| Rnggns 1% of Span}
(I T3 D08 X x L2 LEL)
acal TSG BT 5% &5 - TEDBS 007 LK}
€O ANALYZER
Cylinder Conc. (ppm) : 407.80 Span (ppm) : 500
CD Analyzer Vaiues
Calibratien DriRt
Response Cal Blas (% of Span)
of
o 05 K [X]]
= LL:]] TOT
Callbraled by
Saborr-?
(Mr.Saksit Phalsanphisut )
Environmental Fleld Sclentist {4)
FORUND FOLOE) MEVINONMNO 4 GSUEDATE WU124
ALS Laberatsry Sroie
Page.2.0.5,
ALS EMISSION TEST RESULT
Aun® 2
Chient GulfJP NLL Co,, Ltd. Location dna HRSG 11
e 250024 Test Operator Sakait P,
Start Tima ¥0:51 Finfah Time (50
$O; Anabzer  Model TELEDTHE API 100EH Sorial No, a1
NOO, Analyzer Modal TELEDYNE APt 200EH Serial No, 74
COVED, Anatyrer Model TELEDYNE AP) 300EM Serlai No, 4
Time {mink Q3 (%) CO, (%) NOZ (ppm) 50 (pRm) CO (rPm} Remark
CE) TaeT XD
] ) E [ED]
) Taeh [E:]
= ) E])
[ES) TE07 0 )
) Taew B CED
LE A G [XE] [E:)
058 a1 (A LE]
05 T [0 (X
160 74 6s it =) 7
T a5 [0 7
Tigz T ) EE
) 7408 T (5l T
04 T T [XE) ()
1108 AT T [EE) i
1108 T 7l (X1 3
07 LT ¥ (X e
108 20 3 ¥ "
7108 LI T 18 ]
110 L ) o Fil
[IKY) L] 1205 [T T
Avarnge 1408 T 158 [X1] 030

Pagadars

Sebor P

(MrSakan Phakanphiut )

Environmental Flald Sclentit (4)

FemANG FOA089 REVISONMO | BSUE DATE WILTH

LS Latoranry G

ALS

EMISSION TEST RESULT
Rune 1
Cliama GulfJP NLL Co,, Ltd. Location dos HASG 11
Date 250ct24 Test Oparstor Sakuit P,
Start Tima 1830 Finish ims 108
SO, Anahyaer  Modul TELEDYNE API 150EH Sertal No. 7
NO,O; Anulyzer Modsl TELEDYNE API 200EH Sertal No. L]
CONCO, Anadyrer Madel TELEDYNE AP| J00EM Sarial No, 451
Time {mis} Oy %) €O, (%) NOx (ppm} S0, (ppm) €O (ppm) Remark
530 LA} O T13% I
N W i)
E:] W TI4%
1033 ] 11,73
10.34 " 115
[ 11 44
0 B 1.3
o 0
1411 1
T
141, 81
T 2 L
10042 14 0 Wi 11 EL
10 43 141 + v 10 E2]
10.44 141 BE 1187 14
104! 4 rE 1207 14
70t T [EA] ]
104, 4 ELd 12 64 12
75 4 I ] 300 ]
10 4 4 £ 1, 14
10 5 & EXT) 1; 11
Aversge 4 3. 1.8 A1 .3
SL’?&J‘P
{Mr.Saksi Phamanphhut)
Environmental Fistd Scienbut (4
FORMNO F0080 REVISIONNO 1 ISSUE DATE 180124
ALS Latcrarny Grap
Page 3ot 5
ALS EMISSION TEST RESULT
Rund 3
Cllart Gulf JP NLL Ca., Ltd, Localion 1l HRSG 11
Date 250c124 Taat Operator Sahan P.
Start Time 11:12 Finlsh Time 1:22
SO, Analyeer  Modsl TELEDYNE AP} 100EH Serlat No, 47
MO0, Anatyzer Madsl TELEDYHE API 200EH Serlal No, 774
COICO, Analyzer Model TELEDYNE AP| 300EM Serial No, 451
Tima {mia} 04 (%) €O, (%) NOx {(ppm) 50, (ppm) CO (ppm) Remark
LIAE] =) 30 208 [XE) [EL)
[EAE TH10 (H 7796, (0] [E?
1114 1411 1) 120 o1t 0.1
1115 1491 .87 121 012 024
1116 14.90 (1) 12.1 012 0 26
1117 1408 ] 121 13 02
D Taoe E: 21 e 533
1408 [T 1207 14 026
T4 08 ¥ 205 75 ¥
1408 [ 1218 12 LEL
1405 ) 1209 0.10 030
1407 3.8 12 06 ooy [EX
1408 3.8 1199 oo8 026
(AT 386 T 010 ¥
1411 386 1200 o1 »
127 1417 386 12 02 oo T
1178 1411 [] 12.13 ooe T
1128 1412 5 1220 [ T
1130 1411 s 12.14 010 027
T A 5 2.8 (XD [Ei
11323 14,10 86 12.14 Q.11 025
Aversge 1400 8 1208 0.10 0.5
(MrSaksht Phalaanphient)
Environmastsl Fisld Selentiat (4)
RO F o080 REVEONND 1 S3UE DATE oL
Page 50l 5 e

ALE Lastratery Gt



Lol No.. 241187271

ALS
ANALYZER CALIBRATION DATA
Chant : Gulf JP NLL Co_ Ltd. Location g sine HRSG 12
Date 5 25 Ocl 24 Test Operator  : Bathaporn 1.
0, ANALYZER
Model : __TELEDYNE AP) 200EH Sarial No. : 735
Span (%) 125 ==
Cylinder Valus Initial Analyzare Final Anaiyzers Diiference
%) Calibration Callbration {Parcant of Span)
Responaa (%) Response (%)
I LL] = ~E5oT L]
wLova B0 B.20 B.27 TOE
an TETT TO0E oW oo
NO, ANALYZER
Modal : __TELEDYNE API 200EH Sarial No. : 735
Span (ppm) : 100 e
Tniiial Analyzers Final Analyzera Differance
Calibration Gallbration (Percent of Span)
Response (ppm Responas
_Eﬂ'mmu—. _Em”&!m_ )
LK) LLELE] LLL]
A1) BIAE LEH
$02 ANALYZER
Model : __TELEDYNE APL100EH Serfal No, 3 410
Span (ppm) b
Tyfinder Valun Tnitlal Anafyzars Final Analyzers itterance
{ppm) Calibration Calibratlon {Parcant of Span)
Response (ppm} Response {ppm}
Zaro Las OO0 | L
Tow-Leval Gas G555 TEEY SE5Y 000
[Epan Gas 7878 7975 T6.74 TOT
€O ANALYZER
Model : __TELEDYNE AP| 300EM Serlal No,
S8pan (ppm) =
[ Tnitial Analyzars Final Analyzers Differonce
Galibration Calibratlen {Parcant of Span)
Response (ppm) Response (ppm)
L] LA
SRS BT QLA
LiAL) LiRE] oY
Callbrated by
Sd\mpm\'
(Mr.8alhaporn Thakaew )
Environmental Flald Sclantlst (3]
FORM WD Foa047 REVIBON MO 4 ESSUL DATE MOI
s
Pags.1,015, L
ALS EMISSION TEST RESULT
Rund 1
Cllam Gl JP NLL Eo Lid, Location wsins HRSG 12
Dutn 25 Ot 24 Test Operstor Sathapom T.
Start Tima 10:50 Flnkah Time e
50, Analyzer  Model TELEDYNE API 106EH Sarta) No, a1
NO,/0, Analyzer Model TELEDYNE API MSEH Sarial No, 735
€OICO, Analyzer Model TELEDYNE API 300EM Sartal No, a5
Tims {min) 0, (%) €05 (%) NOx (ppm) 0, apm) €0 (ppm) Remark
1 3 EET 1197 04 e
1 ) A 11 S 343
1 4 ELL 1. L) 341
1 4 EEE 1 oo EEL
1 4 E] ki 01 XL
3 I i 7 [0 EED)
1 4 1. LI EEL)
3 I3 T 7 LX) EE]
10 4 3 13 F oy EE:]
10 4 T 12 %4 L EED)
11 4 T 13T 004 EXi
11 4 T 1269 ) EXD)
11 4 7 1377 054 317
11 4 & kil o4 an
11 4 0 04 EXE
T 3 (IS (1] 314
11 4 bid 04 EXE)
T I3 7] CH 30
11 4 £} bl ] 304
11 4 3 (1 =] 287
119 4 3 13 94 CE EX)
Aorarage a3z 287 1.2 003 EET]

Emvironmental Flsld Schatint (3]

TOmIND ¢ OES63 REVESNND 1 BIVTOATE WU

A3 Lt ey G
Paga3of §

Lot No. 2411872741

ALS
SYSTEM CALIBRATION BIAS AND DRIFT DATA
Gult JP NLL Co., Lid. Location dsizg HRSG 12
250ct24 Test Opsrator Sl T
0, ANALYZER
Cylinder Cone. (%) : 1807 Span (%) 1 25
C; Analyzer Initial Values Final Values
Calibratian System System Bystem Sysum DAr
Response Callbration Cal Blas Callbration CalBlas (% of Span}
Response (% of Span} Ri Lot Span)
1) LA T L] _ﬁn B0
[Up scale Gas 608 LAH LAL] LLXF] LAL] LE2]
NOx ANALYZER
Cylinder Cone, (ppm) : B2S1 Span (ppm) : 109
NO; Analyzer initlal Values. Final Values.
Calibration [ System | Sysem | System System Drif
Responss Calibration Cal Blas Callbration Cal Blas {% of Span)
Res; % of 9 Response 1% of 8
a LLE) o.?ml!__‘_ﬂ'ﬂr_")_—‘ﬂ% 1 L2
pacaie Gas BIE0 LHELY LLH] BEAS LR LE
S0, ANALYZER
Cylinder Conc. (ppm} : 7078 Span (ppm)
S0, Anaiyzer Initial Values. Final Values.
Callbratlon Systom System ystem ™ Drift
Response Calibratlon Cal Blas Calibration Cal Blas (% of Span)
Ri (% of Span) Response (% ot ?nl
o L] L L2 L L]
pacale Gas TS TOTE 1) ToTE 2 I
€O ANALYZER
Cylinder Conc. (ppm) : 7874 Span {ppm) : 100
TO Anatyzer sl Values Final values.
Callbraden [~ System | System ystem Drift
Response Calibration Cal Blas Cal Blas of Span)
R ap;nu !'I.DFSFM! % % of Span)
3 LT L LX) LEL]
pacale Cas To.04 TET0 LX) LEL] L1
Callbrated by
S&\\m.?mm-\—
{Mr.Sathaporn Thakaew )
Environmental Fleid Scientist [3)
FORM NG FOR08) ROVRONND & 3300 DATE o
ALS Latwrarory Doma
Page 2,01 5.
ALS EMISSION TEST RESULT
Run# 2
Cllant GuifJP NLL Co,, Lid. Locstion wEna HRSG 12
Data 35 0ct 24 Tast Oparstor Sathapom T.
Start Tima mnmn Finish Tims
BO, Analyzer Modal TELEDYNE APl 100EH Serial No.
NO,/0; Analyzer Modsl TELEDYNE AP T00EH Sertal No,
COICO, Analyzer Modsl TELEDYNE AP} J00EM Serial No.
Time ming 0, (%) €0, (%) NOX tppm) 805 (ppm) €O (ppm} Remark
1111 1438 1 4 o
1112 1438 1. =3
1113 1438 1. 1 i)
11 14 1435 1 x 0
1115 1438 1 1]
1116 1434 1. 2
1717 1437 1 e
1118 1437 1. £l
118 1437 il e
1 1434 T
nan 1439 s
172 1434 Eil
13 1438 T4
1124 1439 7 T4
138 1434 ) ]
1128 14 40 4 [
LET 1439 4 2] n
1178 14 45 i) L1
T Taa ¥ 5
11 1439 i K
113 1440 1 [}
Average 14.38 08 143 083 LT
Sd\m.?umx
{Mr.Sethaporn Thakaew )
Environmental Fisld Sclentiet (3}
FOSRANO FOS000 REVEBONND 1 S5 DATE wEad
425 Loy Gy
Pagedof 5



Alrgas s
J 6141 Easton Road
0 Alr Uuda campary Plumsteaduille, PA 18549
ALS EMISSION TEST RESULT Hegmcon
Run# a )
CHent Guif JP NLL Co,, Ltd. Lucation Wiipy HRSG 12 CERTIFICATE OF ANALYSIS
Date 250ct 24 Tast Operator Sathapom T. :
Start Tima 11z Finiah Time [ . ‘Grade of Product: EPA PROTOCOL STANDARD
30, Anatyrer  Modal TELEDYNE API 100EH Sarial Mo, ) . k
WO 0, Anslyrer Model TELEDYNE API 200EH Sarial Ho. T35 Sheiomes ?]!E,;PAUNI[D))ELTD
Sl DN ARy S i Part Number: E04NIS9E3HAD002 Reference Number: 160-402340013-1
Cylinder Number: ~ GN0027210 Cylinder Volume: ~ 247.2CF
Laboratory: 124 - Plumsteadville - PA “Cylinder Pressure: 2215 PSIG
PGVP Number: A12022 . Valve Outlet: 660
Time {min) 0, (%) 00, (%) NOx (ppm} S0, (ppm) co Remark
bl s -l ke i Alcul = Gas Code: GONO,NOX,S02,BALN Certificalion Date: ~ Feb 11,2022
7133 7539 395 1600 G0z EEL] Expiration Date: Fab 11, 2030
—
LLED] 1438 EXI] (EET] 0.02 269 Certhicatian performed In act ~EPA Traceabitty Pratocol for Assay dars (May 2012)" d nl EPA
[ED 838 397 L 005 0 EA0R.12/531, using tha pssay ‘snadytcal Inforforanca. This cybndar han a total anelyics
1136 1437 397 (LY 603 3 uncerainty as 5la%ed below [} e ol of D5, Thare the use of i A L
AT 437 3% TaEe G0t [ jo Vot Use This Cxlecas bl £03 g Lo 07
118 1437 T 1382 004 o7
K] 438 5 (R 604 G ANALYTICAL RESULTS
11 40 1436 7 1204 0.03 260 Component Requested Actual Protocol Total Relative Assay
e 7435 5 EED G0t 75 y c Mothod Uncartalnty Dates
e e e . 8 = WOX B000 PPN B2I0 PPN Gt <10 NIST Tracsable  O2R4I2022, 0211
Tt T T T e e CARBON MONOXIDE 80,00 PPM 76.48 PPM 61 +I-0.8% NIST Traceable 0210472022
T T3 e 5 5 i NITRIC OXIDE 80,00 PPM 82.38 PPM 61 +/-10% NIST Treceable 0210412022, 021114
oD T i 5 +i 5 SULFUR DIOXIDE 80,00 PPM 78.75 PPM G1 +I-0.9% NIST Traceable 0210472022, 0211
e s L - smosey oo
1437 35 L5 [ T CALIBRATION STANDARDS
1435 355 [FX: 02 S Typo Lot ID Cylinder No Concentration tlnﬁEhty Expiration Dai
=D EED) e o1 60 NTRM 08010212 KALODATT? 9948 PPM CARBON MONOXIDEMNTROGEN  +-0.5% Oct 15, 2024
Ta38 EXZ) N[ ] FED) NTRM  200610-15 CC793106 98,61 PPM NITRIC OXIDE/NITROGEN +-0.9% Qcl 06, 2026
1437 3% 138 0.03 261 NTRM 20061004 CC708044 58,61 PPM NITRIC OXIDE/NTTROGEN +-0.8% Oct 06, 2026
aMis 124206889138 €Ca23707 4,087 PPM NITROGEN DIOXIDE/NITROGEN 9-20% Sep 03, 2024
KTRM 11010419 KALDO4313  99.6 PPM SULFUR DIOXIDENITROGEN +-DE% Sl 28, 2023
e e e e e ]
ANALYTICAL EQUIPMENT
Salhapovn InstrumentMaks/iode! Analytical Principle Last Multip
p . Nizolet iS50 FTIR AUP2010245 CO FTIR Feb 03, 2022
(B SSREpmpThakes) Micolul 1550 FTIR AUP2010245 NO FTR Feb 10, 2022
Nicolel i50 FTIR AUF2010245 NO2 FTIR Jan 27,2022
Ko iol: ¥ WeO aCk ) Necoled 550 FTIR AUP2010245 502 FTIR Jon 20, 2022
—_ SRS
Triad Data Avallable Upon Reguest
NOTES:Gross Weight: 48,5 Kg
Nel Weight: 8.1 Kg
Page 5ol 5 FORUNG. Foaced MEVISIONND 1 GIULDATE i1
AT Latranary Gov - . - -
s as Specialry Gases
Almas Awrgas USAL LLC . .
. 611! Easlon Rond
Bidg 2
bt i Plometestville, P4 1804 & x;:nuimwﬂns
Sy Almas 600 Union Landing Rand
n Al Liquido company mnnm;ir:son NJ 08077-0000
CERTIFICATE OF ANALYSIS s
Grade of Product: EPA Protocol .
Sy . CERTIFICATE OF ANALYSIS
Part Number: ED4NIOSE15A021C Reference Number. 160-4 -1
Cylinder Number: ~ CC709609 Cylinder Volume' 1444 CF Grade of Product: EPA Protocol
- ille - i )
R e peutes a1 SIRSI Parl Number, E04NISBE3HA02S Reference Number: 82-401257890-1
Gas Code CO,NO,NOX,S02.BALN Certification Date:  Feb 22, 2021 CylindenNumbers [NDEZ677 Cylinder Voume:  247.2 CF
S ' tion Date: Fi ) Laboratory: 124 - Rlverion {(SAP) - NJ Cylinder Pressure; 2215 PSIG
on Date: Fab 23 2050 PGVP Number,  B52018 Valve Oullet: 660
Carearien pariomm 1 200°C%e win FEA Ta00as op Promcol 'or Assry and Cerid cacn of Caveons Cosirater Gas Code: CO,NO,NOX,802,BALN Cerlffication Dele:  Aug 07, 2018
GUH AV LG I Y ORI e IR ANSYIEN MAT0TIGy 3364 PO FTuw DUPTC A fn gl rvaneceae TR Oyt Rat i I iratlon Date: Aug 07, 2026
Lngonanty e 8 o sat g Aoans Sx R WHh 3%E TR Uae of T Clboean ma e Al Gacerinion B or 8 %
e 8 B 7 s HPabie AR - e .
Do ood Usa This Oyt bk B s 07 tvgaicns 80GR-12/531, using tha uaray EPAMiyliﬂ Mot o > {Maro01z) doamenl EPA
ANALYTICAL RESULTS e " elumaciuma buale urlots cehaness ncisd, -
Component Requostad Actual Protocol  Total Relative Assay Do it Use This Cyircee beizm 129 pug s 07 megupancels
Concantration __Concenlralion Method  Uncertainty ANALYTICAL RESULTS
NOX 55.00 PPA 34.96 PPM [ ok 1.4% MIST Traceadie DRSO, 0RTR02Y Gomponent Roquosted Actu. Protacal  Total Relative Assay
CARBON MONCXIDE 5500 PPM 54 84 PPM G1 +-0.7% NIST Traceable 021152021 Concentration Concentration Method Uncertalnty
NITRIC OXIDE 55,00 PRI 54 69 PPM G1 + 1 1% NIST Traceatie 02/15/2021. 0202272021 =3 500 PPN Y M TR Tt oaoTe. oaeere |
SULFUR DIOXIDE 55,00 PPHA 55,55 PPM 61 +1 0% NIST Traceacin 02/1512021 0212272021 NITRIC OXIDE 180.0 PPM 184.4 PPM ol o+ 1.1% NIST Tracostie 071307201, 0K72018
. L nimrocen Balanca SULFUR DIOXIDE 160.0 PPM 159.8 PPM 61 +1-1,4% NIST Tracesble 0713072018, 00772018
CALIBRATION STANDARDS mﬁs&rwwoxms o0 ;PM 4070 PPM &1 +1-1.1% NIST Traceable 0732018
Type LotID Cylinder No Concenlralion Uncertainty Expiration Date P e
b oacen’s
NTRM 4050753 CCa3eess 43 58 PP CARBON MONOXIDEMTROGIN ab% Feb 12, 2006 CALIBRATION STANDARDS
PRM 12385 D6BEDZS © 91 PPM AIR/NITROGEN DIDXIDE 20% Feb 202020 Typo LotiD Cylinder No Concontration Uncostalnty Explration Date
NTRES 20061104 cc707088 49,82 PPM NITRIC OXIDENITROGEN i 0% Feb 02 2025 WIRM 17060241 EDOOTOSST 10,0 PPM RITRIC OXIDERTROGEN - 10% May 112019
cuis 124206889 cc323707 4.028 PPK NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021 PRM 12368 5804118 20,88 PPM NITROGEN DIOXIDE/AIR +4-1.6% 02,2017
NTRM 0141708 KALQD3180 49,67 PPN SULFUR DIOXIDE/NITROGEN FRT) Jun20, 2022 GMIS  TOAR0I0I0H CCE03041 5,101 PPM NITROGEN DIOXIDEMNITROGEN  +-2,0% X 01, 2020
Tre SHU SHN or MO naies st o oy  wesnn i e GASS Lues o B atany ard ol par of B arabvis NTRM 11010414 KALOGM762 696 PPM SULFUR DIOXIDENITROGEN +0.8% Jui 28,2023
= NTRM 15080538 CCASSS07 4010 PPM CARBON MONOXIDERMITROGEN - 0.6% Jan 08, 2021
ANALYTICAL EQUIPMENT Tha SEML PRU s ROM sisd sbovs ptermncs i e (VS5 used I e nsy aeed ot partof 1 ana'iin.
InstrumentiMakeModel Analytical Principhe Last Multipoint Callbration o
o SRR 55 et T ANALYTICAL EQUIPMENT
prsni el s iR T S InstrumentMakaiModel Analytical Principle Last Multipolnt Callbration
Mecolet S50 FTIR AUPI010245 NCZ FTIR Feb 22 2021 Nicole? 6700 AFW1 100391 CO FTR B 19, 2018
Hoalel 550 FTIR AUPZ010245 507 PR Feb 182021 Nicelit 6700 APVY1 120091 NO FTIR Jul12, 2018
L —~= Nicolst 6700 APW1100361 NO2 FTIR Aug 03,2018
Triad Data Available Upon Request Hicclet 6700 APV 100091 802 O oo 2200

NOTES:

Gross Weight. 28,8 Kg
Nel Weigh 4.8 Kg

Dl O Syl

Approved for Release

Pago 1 of 160-402020183-1

Triad Data Avsliable Upon Request
NOTES:

Netwolght 8107 grams

Gross welght. 47680 grams

This calibration std, hae been certified in accordance with the May 2012 EPA Tmceabi
Document EPA-800/R-12/531, All testing processas and measurements condorm to the
ISONEC 17026 and lo Alrgas ISO 2001:2008 and relats only io tems idertified on this
are cartified to be NIST Traveable with tolal uncertalnty as detalled under Analylical
document shell nol ba reproduced In full without written approvel of the Issuer.

TESTING CERT No, 3082.05

. 0 \\J\r

== 77 Approved for Release

Paga 1 of 82401267880-1




Airgas. T

an AlrLsukds company ?fﬂ‘;fmdm PA28949
Alrgaiom

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl Number. EQ4NISSE3HADO02 Reference Number: “160-402135465-1

Cylinder Number. ND11222 Cylinder Volume: 247.2 Cublc Fest

Laboratory: 124 - Plumsteedville - PA Cylinder Pressure: 2215 PSIG

PGVP Number. A12021 Valve Dutlet: 660

Gas Code: CO,NO,NOX,S02,BALN Cerlification Dale:  Jul 15, 2021

Expiration Date: Jul 15, 2029

Certfiabon peromod in tczardans) wiin~EPA Trapeabilly Proiocd for Assay and Carliation nrfcnooul Cairezion Standands (May 2012)° document EPA
. iyt barforence. This yflzier s 8 el snabties!

y lﬂlﬂ Wl
metiimcio basly wriea oifwrwisg naked.
i o i Yl ey e 100 ol L. 1Y moppubonty
g % ANALYTICAL RESULTS
Component Requasted Actual Protocel Total Relallve Assay
ncantration Method - Dates.

L £0.00 PPM BL51 PPM G1 =i 1.4% NIST Traceable OTORROZY, OTNSE02Y

CAABON MONOXIDE  80.00 PPM TR PPM G1 +-0.6% NIST Traceable TR0y

NITRIC OXIDE 80,00 PPM B2.51 PRI G1 +F. 1.4% NIST Tracesble 07/0872021, 071572021

SULFUR DIOXIDE 80,00 PPM T8 PR 61 +k 1.0% NEST Traceabla 0710872021, 07572021

MITROGEN Balance

SESS
CALIBRATION STANDARDS

Type Lot ID Cylinder No ‘Concentration Uncortainty Expiration Dats

NTRM 11010130 KALOCASIS 0731 PPM CARBON MONOKIDEMITROGEN +-0.4% Oe104, 2022

PRM 12388 DE4S025 8,91 PPM AIRNITROGEN DIOXIDE 20% Feb2e, 2020

NTRM 200810-50 CCTIM20 8.6 PPM NITRIC OXIDENITROGEN +-0.9% Ocl 08, 2028

GMIS 124206889 CCazIT0T 4,028 PPM N|TROGEN DHOXIDEMITROGEN 21% Aug 15, 2021

NTRM 16010224 KAL003828 57.69 PPM SULFUR DIOKIDEMITROGEN +-0.8% Dec 23,2021

The SR, PRA or ROM asted abdve i only i elerence 1 B GMIS ubed i B sassy’ ik part of the anahs.
e

ANALYTICAL EQUIPMENT

Instrument/MakeModol Analytical Princlpls Last M

Niesial 1550 FTIR AUP2010245 CO FTIR Jun 24, 2021

Nicaled (550 FTIR AUP2010245 NO FTR Ju101,2021

Micziet 1550 FTIR AUP2010245 NOZ FTR Jun 30, 2021

skt 1550 FTIR AUP2010245 502 EnR 2l 09, 2021
Triad Data Avallable Upon Request
NOTES:

Gross Welght: 48.0 Kg
Nt Weight: 7.8 Kg

Approvea for éelus& Page 1 of 1604021184851

Airgas Spedalty Gases
Airgas. —
6141 Baston Road

an Al Ligics company. Plumstendville, PA 18949
m

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Cuslomer: AIR LIQUIDE

(THAILAND) LTD
Part Number: E02NIB4EAHADOC1 Reference Number:  160-40:2340010-1
Cylinder Number: ~ GN0027197 Cylinder Volume:  249.8 CF
Laboralory: 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12022 Valve Outlet; 580
Gas Code: 02,BALN Certificatlon Dale:  Feb 02, 2022

Expiration Date: Feb 02, 2030
mmamm!»lmwumumummmmnmmwmm

 wing o wralyten
iy 2 slaced batser Ton
moiincie baals s olenws e,
[ Mot s Thin it o 19000 18 07 ragazancas
ANALYTICAL RESULTS
Component Roquested Actual Protocol Total Relative Ansay
Congentratlon - Mothod Uneartainty Dates
16.00 % 1%©02% [} +/-0.4% NIST Traceable 0210272022
Balance
- CALIBRATION STANDARDS
Lot 10 Cyilnder No Concentration Uncartainty Explration Dale
MOS5228 2320 % OXYGENNITROGEN +f- DA% Jon 01, 2032
— crmmees
ANALYTICAL EQUIPMENT
Instrument/Make/Modal Analytical Principle i Last Multipolnt Calibration
PARAMAGNETIC Jan 27, 2022
S

Triad Data Available Upon Request
NOTES:Gross Weight: 48,8 Kg
Net Waighl: 8,2 Kg

C

Appraved for Release Pape 1 of 1604023400101

& rgus s&mlw Guses
A
Airgas. ARG ot
s ArLigdde compery. ﬂ:nn-:;mmmul 080770000
' CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EQ02NI92E3HACRI00 Reference Number: 82-401018725-1
Cylinder Number: ~ ND60018 Cylinder Volume: ~ 248.4 CF
Labaratory: 124 Rlvenon {SAP)-NJ Cylinder Pressure: 2214 PSIG
PGVP Number: B52 Valve Outlet: 580
Gas Code: 02, BALN Cerlificatlon Date: ~ Ocf 23,2017
E:
‘Cenication pertormed i ecoordarce with "EPA Tiacestdity Proteec! for Aasry avd Condomion of Gasecus Caltmion Glastends (Way 200077 !.MII [
BOOR- 12531, This eyirer hak @ ledal iratytinal
s w33 ol araien
Do Mol U This Botow 100 L 87
ANALYTICAL RESULTS
Componant Requeatod Actual Protocoel Total Relathve Aseay
Concentratlon Concentration Method Uncertainty Datos
2003 % W +1- DA% NIST Traceablo To2N01?

CALTBRATION STANDARDS
Concantration

Cylinder No
CC262337

NTRMplus 16080208

ANALYTICAL EQUIPMENT

InstrumontMake/Model Analytical Princlple Last!
Harba MPA 510-02-TTWMJ041 Paramagnefllc Sop 28, 2017
Trlad Data Avallable Upon Requeat
NOTES:
This calibration sld. has been certified In accardance ith the May 2012 EPA Traceabillly Protocal,
Document EPA-B00/R-12/531. All tesling processes and conform to the

e carllffed to be NIST Tracoablo with tolal uncertalnty as detalled under Analylical Unceriatnty. This
documen shall not be reproduced In full without writlen approval of the lseuer.

TESTING CERT No. 2000.02

Approved for Reloase Page 1 e 824010187261

an £ Linuin cameany Flamseeads !
Aurgas com

= Airgas Specialty Gases
Airgas
3 fi141 Easton Road

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

Customer AIR LIQUIDE

(THAILAND) LTD
Part Number: ED2NIBAE3HADDD1 Raoterancs Number,  160-20
Cylinder Numbar GND029535 Cylinder Valume 250.0 CF
Laboratary. 124 - Plumsteadville - PA Cylinder Pressure: 2214 PSIG
PGVP Number: A12023 Valve Oullet: 580
Gas Code: 02,BALN Cerlification Dale Sep 05, 2023

E;pll.'mon Date: Sep 05, 2031

3 et s 35

ANALYTICAL RESULTS

Component Requesled Actual Prolocol Total Relative Assay

Concenlration Concentration Melhod Uncertainty Dates
OXYGEN 7630 % 1607 % Gt =10 4% NIST “roceabic 02052023
MITROGEN Balance

CALIBRATION STANDARDS
Type Lot ID Cylinder No Ci i Uncerainty Expiration Date
NTRM 8010205 KD01515 23 2 % OXYGCN/NITROGEN ~(-0.4% lur. 01, 202
ANALYTICAL EQUIPME

Instrument/MakefMadel Analylical Principle Last Multipoint Calibration
SIEMENS OXYMAT G- N1-4E.651-02 PARAMAGNETIC g Wi I

Triad Data Avallable Upon Requast

NOTES Gross Weighl 50,0 Xg
Net Weight 84 Kg

M

Approved for Release Pagetedt

e




Alrgns Specialty Gases
‘Alrgas USA, LLC

6141 Easton Road
Flusseadille, PA 18949
Alrgas.com
CERTIFICATE OF ANALYSIS - '
Grade of Product: EPA Protocol

Airgas.

&0 Alr Uiquids campany

Part Number: EO2NI92E3HA000D Reference Number: 160-401948144-1
Cylinder Number: ~ GN0025086 Cylinder Volume: 2484 CF
Laberalory: 124 - Plumsteadville - PA “Cylinder Pressure: 2214 PSIG
PGVP Number: A12020 Valve Outiet: 590
Gas Code: 02,BALN Cerlification Dale:  Nov 11, 2020
Expiration Date: Nov 11, 2028
mmn Wmﬂmmhmmmdmm&%mmwmtm
T : O lichs b3 Uriosh SRandsS NN,
. 5 Net Use This Cylnger balow 100 peig Lo, 07 mogizascals,
. ANALYTICAL RESULTS
Component Requested Aclual Protacol Total Relailve Assay
Concentration Concontration Method i Dates
OAYGEN 8,000 % 8186 % Gl +- 0.3% NIST Traceable R
NITROGEN Batanio
e =
* CALIBRATION STANDARDS
Type Lot1D Cylinder No Concantration Uncertainty Expiration Date
NTRM 10010602 1035055 5.957 % OXYGENNITROGEN +/- 0.3% Ape 18, 2002
ANALYTICAL EQUIPMENT
Instrument/MakeModel Analytical Principle Last Multipoint Calibration
SIEMENS OXYMAT 6 - N1-W5-851- 02 PARAMAGNETIC ¢t 26, 2020

Triad Data Avatlable Upon Request
NOTES:

Gross Weight: 48,1 Kg

Net Welght: 8.2 Kg

Approved for Release

Page 1 of 160-4n404

Stopwatch Calibration Test Report

Calioralion Date : 10 Jul 24 NextCol Date:  10Jan25

Baromelnc Pressure (mmHg) : 749.1 Temperalure ('C): 33.8

Relalive Humidity (%) : 462

Reference Slopwalch Dala Console Conlral Meter Data

Slopwatch ID No. : RYG_FS0540 Dry Gas Meler No. : BKK_F$0556

Model : F808 Model : XC-572V

Senal No, ; E18081 Serial No, : 1606041

Calibralion Date : 4Jul24

Cerificate No. : E-2407022

Run No, | Time Actual (m:ss:ms) | Time Reading (m:ss) Diff, (ms) Diff. {min)
% 5:00:03 5:00 3 0.00005
2 5:00:07 500 7 0.00012
3 £:00:07 5:00 iz 0.00012
4 5'00:08 5:00 8 0,00013
5 5:00:05 5:00 5 0.00008
6 5:00:07 5:00 7 000012
7 5:00.08 5:00 3 000010
[ 5:00:08 5:00 ) 000013
9 5:00:08 5:00 8 0.00013
10 5:00:07 5:00 7 0.00012
Average 000011
sD 0.00003
Calibrate by : Sohstt Fraisawpivas  Approvedby: N’ﬂ;—f"” 1‘1"“"“’}

Mr. Saksit Phaisanphisul Mr.Nalthapel Jiengwareewong

RYG Field Service Scientist (4) RYG Field Service Specialist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Dale : 10 Jul 24 Ambient Temperature ("C) 338
Calibration sheel No : C-100724-BKK_FS0557 Relalive Humidity (%) : 482
Digital Temparalure ID ; BKK_FS0557 Retarenca Temperature ID RYG_Fs0681
SenalNo : 1608041 Serial No, : 201000014918
Model : XC-572:V Modal : Diglcon-CC-VT-M5
Next Calibrate : 13 Nov 24
[Reterorce T
Location R MPE Pass | Fail
o c <
Stack o [ o ) Pass
25 4 - 13 Pass
0 a5 ] a Fazs
100 ] g =3 Pass
150 14 A ) Pass
200 1% El 2 Pass
250 24 El = Pass
300 20 El ] Pass
500 1m ] ) Pass
Probe 1% ) El ) Pass
120 119 4 3 Pass
140 18 F 3 Pass
Cwven 100 % =1 13 Pass.
10 118 -1 33 Pass
140 130 £} A Pas
Fitor 100 100 L] 3 Pass
120 120 L] 3 Poss
140 141 1 33 Pass
Ext o o o ) Pass
[ 10 o ) Pass
20 20 o 3 Pass
Mater o [ o 2 Pass
2% 25 [} 3 Pass
50 ) o 13 Pass
Aux ° [ o ) Pass
25 24 -1 13 Pass.
% ® Kl ) Pass

MPE ; {Maximum permissible error of measwemant) KA WARMATAGsRADAINT I TMALDLTH

(,;(/\ L

Calibraled by :
Mr, Saksil Phaisanphisaut

RYG Field Service Scientist (4)

Nellpen Ty

MrNatlhapol Jiengvareewong

Approved by :

RYG Field Service Specialist (1}

FORMNG, F 08527 REVDIONNO. I ISSUEDATE §Feb 23




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibraion Dale: 10 Jul 24 Nozzle Set ID. : BKK_FS0562
Calibration Sheel No. : C-100724-BKK_FS0562 Vernier Cabper D2 BKK_FS1123
Nozzle Diameler (cm.) Hi-Lo D, + Dy = D3
Nozzle ID #
o, D, D, Ao 0,
1 0.305 0302 0302 0,003 0303
2 0.485 0475 0485 0010 0482
a 0620 0635 0635 0.015 0630
Il 0.765 0765 0.765 0,000 0765
5 0,970 0.980 0975 0,010 0975
6 1.085 1,085 1.081 0.004 1,084
7 1275 1275 1275 0.000 1275
8 1610 1,610 1615 0.005 1612
Where ®: B
D.D,D, = There differeni nozzie diamelers at 60 degrees lo

must be < 0,100 mm.

D, *(D,~ D+ Dy}/3

_(_)0\ 1’15""L Phaism s

Calibraled by :. ——————————————
( Mr. Saksit Phaisanphisit )

RYG Fitld Service Scientbst (4)

@3ch other, each miasured the rearest 0.005 mm. 0
Ap = Maximum distance between any two diamelers, w

MEASUREMENT PLANE

Mo Togmmty

Approvedby i
(Mr.Natthapol Jiengwareewong )

R¥G Field Senace Specalint (1)

i o g g

Stopwalch Calibration Test Report

Calbration Dale : 10Jui24
Baromelnc Pressure (mmHg) : 7491
Relalive Humidily (%) : 462

Reference Slopwalch Dala

Nexl Cal. Date : 10 Jan 25

Temperature (‘C): 338

Console Contral Meler Dala

Stopwalch ID No, : RYG_FS0540 Dry Gas Meler No. BKK_FS0468
Model : reos Model : XC-572v
Serial No, : £18061 Serial No. : 1302005
Calibralion Dale : adu24
Cerlificate No. : E-2407022
Run No, | Time Actual {m: Time Reading (m:ss) DIl (ms) Diff, (i)
1 500 3 000005
2 500 8 000013
3 5:00 7 000012
4 5:00 8 000013
5 5:00 6 000010
6 5:00 6 000010
7 5:00 6 000010
8 5:00 8 000013
9 5:00 7 000012
10 5:00 7 000012
Averaga 0.00011
sD 0.00003
Calibrale by : SN Thais oy prpsnee Approved by: N’jﬁ%""’ J”"}"‘“"""’”}

Mr. Saksil Phaisanphisut

RYG Fieda Sennce Scenbst (4)

Mr.Nalthapol Jiengwareewong

RYG Field Service Specialist (1)
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DIGITAL TEMPERATURE CALIBRATION DATA SHEET
Calibration Date : 10 Jul 24 Ambient Temperature {"C) 338
Calibration sheel No, : C-100724-BKK_FS0460 Relative Humidity (%) : 462
Digital Temperature 1D : BKK_FS0489 Referonce Temperature ID RYG_FS0881
Serial No. © 1302005 Serial No © 201090014918
Madel : XC-572:V Madel: Digicon-CC-VT-MS
Next Calibrale : 13 Nov 24
Locaticn re Ent. MPE
e i %
Saack 0 L] 13
[ 25 3
% 50 .
100 101 F:
150 150 o E
20 201 1 B
2% 251 1 E
300 an 1 E:
500 501 1 23
Probe 100 101 1 13
120 AFi 1 13
140 141 1 13
Oven 100 101 1 £3
120 i 1 13
140 141 1 13
Fizor 1 101 1 13
120 m 1 13
140 141 1 23
Ext ] o o 3
10 10 o 13
20 20 o 3
Maoter ] o o 13
25 2% o 13
49 4 13
Aux L] o o 3
25 25 o 3
50 50 L] 13

MPE : (Maximum pesmisaible error of measurement) d137uAsmaagenesasmsTaiuons

< arl oL
Caibrated by : P M__'/ P lMheizepr
( Mr. Saksit Phaisanphisul )

RYG Field Servce Scaraat (4)

T A

( Mr.Nalthapol Jiengwareewong)

Appraved by :

RYG Field Service Specialis (1)

FORMNO FC6-02T ABVISIONNOG 2 1SSUE DATE 16273




PROBE NOZZLE DIAMETER
CALIBRATION DATA SHEET

Calibralion Date: 10 Jul 24 Nozzle Set1D. : BKK_F50474
Calibration Sheet No, : C-100724-BKK_FS0474 Verrser Calper ID.: BKK_FS1123
Nozzle Drameler (cm,) Hi-Lo (D, +D,+Dy) /3
Nozzle D #
D, D, D, Ap D,
1 0.305 0.300 0,305 0.005 0.303
2 0,455 0.455 0455 0,000 0.455
3 0,604 0.602 0,601 0.003 0.602
4 0.760 0.765 0.770 0010 0.765
3 0,935 0,945 0.935 0.010 0.938
6 1.095 1.098 1.092 0.006 1.085
7 1.260 1,260 1.260 0.000 1.260
8 1.605 1.600 1.610 0.010 1,605
Where °: B
D, D0, = There difterent nozzle diamelers at 60 degrees to

each other, each measwred the nearest 0.025 mam. T
Ap = Maximum dlstance between any two diamelers,
must be < 0,100 mm.

D, =0 +D,+ D)3
MEASUREMENT PLANE
P ) )
Saksit Praisn phtsed N“ﬁ:}‘" M
Calbraled by : ———  Approved by e
{ Mr, Saksil Phaisanphisul ) (Mr.Natthapal Jiengwareewong )
RYG Fiekd Senvices Scientist (4) RYG Field Services Specialis!

Type S Pitot Tube Calibration

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID BKK_FS0473 inclinometer ID BKK_F51131
Pitot SN Vernier ID RYG_FS0539

Parameter Value Allowable Range Check
al 2.5 -10° < al < +10° OK
a2 1.4 -10° < a2 < +10° oK
p1 -0.8 -5°< Bl<+5° oK
p2 -0.4 -5°< B2<+5° oK.

y 0.3 - -
] 0.2 - -

Z=Atany | 0.005 Z 0.125" [o] 4

W=Atan@ 0.003 W <£0.031" OK
Dt 0.310 0.188" to 0.375" o]

A/2Dt 1484 | 1.05< PA/Dts 15 oK
A 0.92 2.1Dt s A< 3Dt 0K

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

< , k 5"5 N{’.gan :L.?.‘wrva_
Calibrated by : ApprovedBy:
{ Mr. Saksit Phaisanphisut ) { Mr.Natthape! Jlengwareewong )
RYG Field Services Scientist (4} RYG Fleld Services Specialist (1)

FORMNO.:F05-124 REVISIONNO::0 BSUE DATE: 25/12/23

Type S Pitot Tube Calibration

Date Calibration  10-Jul-24 Due Date 10-Jan-25
Pitot ID BKK_F50561 Inclinometer ID BKK_FS1131
Pitot SN _ Vernler D RYG_F50539
let Parameter | Valus Allowable Range Check
al -2.4 -10°< al< +10° oK
a2 -1.2 -10°< a2 <+10° 0K
S = 2 S1< gl‘ 5 =
= il 1. 5°< B2<+5" 0
e v 03 s
[ 0.2 2 -
st [Z=Awny | 0005 7 <0125 oK
) W=Atan8 | 0.003 W <0.031" oK
=2 Dt 0310 | 0.188"t00.375" oK
o AJ2Dt 1468 | 105< PA/Dt< 15 oK
e==a A 0.91 2.1Dts A<3Dt oK

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

Coksit Prornpios Nillm, Ty
Calibrated by : Approved By :
{ Mr. Saksit Phalsanphisut } { Mr.Natthapol Jiengwareewong }
RYG Field Services Scientist {4) RYG Field Services Specialist {1)

FORM NO.FOG-124  REVISION NO.:0 BSUE DATE: 25/12/23

Sartorius (Thalland) Co., Ltd,
129 Rama 6 Roarl, H“:::lﬁ::‘:mm Bangkek 10210 % & SA?TO? I L,S

NSCTISHTIS 17025
C h Sl
J m@ of Calibration
Mode| Number:  MSU2245-100-DU Certificale No. : 24BCI0073
Deseriplion : Anabtical Balance Issued Date:  Frid:
Serial Number: 0031709552 Ref No.: 229198
IDNo, : RYG_EN0O03 o
Manufacturer:  Sarorius Page No. : 1012

Cuslomer Name : ALS ALS Laboratory Group (Thailand) Co. Ltd, (Rayong Branch)
E16/10 Moo 5 T.Maenam Khu, APluak Dagng, Rayong 21140, Thailand,

Calibrated Place : ALS Lw&o_ug_(mailand) Co., Ltd.(Balance Room)
616/10 Moo § T.Maenam Khu, APluak Daeng, Rayong 21140, Thailand.

Calibrated By : Mr.Chenchal Inthana
Calibration Date : Thursday, February 22, 2024

_— Calibration
Procedure No, © This calibration was conductad by
Using in-house eafibeation procedure number (WI003)

Based on UKAS LAB 14: 2019

Melrologica! data » Ambients Conditions;

Capacity : 220 g Readabllity : 0.0001 g Te B 23.7°C + 5.0°C
Humidity :

Reasons for callbration Prﬁlsulz ans : A

Dltewtemaiston [ service / Repaired [3) Re-calibrationy Maimenance Equlpment Condition: () Good Operate [ Fair
mﬁsummam Method  UKAS Publication Ref :Lab 14
asurement uncenainy stated is the expended uncer wiich Is oblained from tandard uncertainty mu'tiplied
wmwabmnevelur of. -ﬂﬂh‘ _,:mm-‘ n‘mmmmuraumwh’m
(GUM). The cetifical th , which
rbaiu:uuvil of mg::-.em according 1o the kbemational Standard Systam of Unils (SI). Reporl u! Telerance came form fist o;:

Traceability:

Model Number _|Deseript lcatifat o [Due Date

————l'iﬂ‘&—_______gy_________
YCS011-522-00 1%9 50009 E2.YCS011-522:00 | M23081978 23-Aug-2025
MHB—B&?SD Lulron MHB-3825D 019231845

_2ang a0
|

“This cariificate rafals and apply this equipment only,

This cadificate

thar in full except wilh 5 S

,_,,_ X s o D Qs : =
Swtovius (Thadand) Co., Hy s &

SOP FM32 03 February 2022 Mr.chonchel Intrhana(Tachnical Manager) ';I




SITHIPORN ASSOCIATES CO., LTD. L&
. ! CALIBRATION LABORATORY SITHIPORN A
ian:z?:i(;r:::nlriqsu)n?;;’aLmtd. 10310 Q y , " S ‘i,‘?:b‘ 4 E \“
lowd, Hur . 3 A81-231/1 Sirintnorn Pood, Banabumiy, Bangplus, Dangkok, 10700 1nailand Sk b
Tel; 468 2643 B381.5 Fac 60 26438367, el yorvice PalandBuaionun con L A?D? I lJS Tol -6 9433 8331 tmall.ca lt:lmioi;siwnh:lr:cm * Pt

(o]
=
]
£y
r4

ﬁ of Calibration Ot T

Calibration Certificate

Model Number:  Msu224s-100-DY____ Certfficate No. : 24BCI0073
Description : AnaiticalBalance Issued Date:  Friday, Fel 23,2024 Equipment : SOUND CALIBRATOR
Serial Number: 0031709552 Ref No.: 228186 Manufacturer : RION
ID No. : RYG_END003 Model : NC-75
: Sarorius PageNo.:  20f2 Serial No.: 35002736
Calibration Results : Without Adjustment ID No.: RYG_I'$0496
|Repeatability Eccentriclty (Off-center loading error)
e g emor ia yieided Dy the diffarenco batwsan the Condition As Found : GOOD
K Lo 130r 14 placed in the
J ly in the The siandard devistion Is used to imidaie of the welghing pan nndbul::;ﬂ aach o”’;’;‘,’m.&
A 1 pounts: ion3 defined according 17¢
Jrpmsa remedeh y guensietvst. ressusmen s (aos Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD,
Nominal Value : (Low Load) 20.0000 200.000L  INominal value : 100 q 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
20 g 20.0000 9020 |Tolerance 0.0004 [ KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
Tolerance 200001, BANGKOK, 10250 THATLAND,
00001 g 20.0000 Difference
1] =
’ ) [Zoo0o01 " o.o000
Nominal Value : (High Lead) ﬂ 2 e o s e -
00 g 19.9995 200.0001 3 I -0.0001 Location : N = Wrateon P
e pr=rrey Ton. 6060 — 7] 7.0000 Ambient Temperature : (23043) C ; §
00001 g 20,0000 200.0000 D 5 | 0.0001 Pressure : (MOLERRES b KPa e
X —_ ive . 3 u ;
20.0000 2000001 6 | E Relative Humidity : (500 £20 ) s Lt
/
Standard Deviation 0.00005 0.00005 I )jﬁ
- - Reccived Date 19 JANUARY 2024
Linearity ) . Calibrutian Date : 26 JANUARY 2024
i 3 ihe devistion of Lol Date of Issue : 29 JANUARY 2024
Tolerance 0.0002 9
Nominat Value Cenventional Mass Value Displayed Value | Devlatlon Uncerialnty 1 Calibrated by : Nathakem Pisuipaisan
(@) (3] {g) 1) )]
0.01 0.0100 | 0.0100 0.0000 0.00013
0.1 0.1000 0.1000 0.0000 0.00013
0.5 0.5000 0.5000 0.0000 0.00013 .
1 1.0000 1.0000 0.0000 0.00013 Approv A '7“‘ p{%//‘u ;
5 | 5.0000 5.0000 9.0000 | 0.00013 . .
10 I 10.0000 10,0000 0.0000 | ©.00013 ( Thanaku} Pelchuri )
20 20.0000 20.0000 ¢.0000 | 0.00013
50 I 50.0000 50.0000 0.0000 | o.00024
100 | 100.0000 9919399 -0.0031 | 000018 This centificate is issued in accordance with the requirements of 1SOMEC 17025 standard, may nol be 1eproduced
200 | 200.0000 195.9599 -0.0001 | 0.00025
olher than in full, exeept with the prior written approval of the head of Calibration Laboratory,
End of Report
SOP FM 33 03 February 2022
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY "
CALIBRATION LABORATORY SITHIPORN - SITHIPORN) AL
4514451/ Birinsthorn Reud, Dangluraru, Bangplud, Banghok 197CC Thattand associates 45 4511 Srinthora Read, Bangbome, Bangplud, Bangkok, 10703 Thaiiand assccizales L o
Tl 466 2433 8331 Fmal calibravon@sitkiphorn corm x;:!t:m Tol +6G 243 3 Email calaration@sithiphorn com 'x‘;.ﬂ:.'z;:ﬁ
Cert. No. : ACCZ4008 Cert. No. : ACC24008
JobNo. : VC6TACUDSS Job No. : VCGTACODSE
Pages : 20l3 Papes @ 30f3
Calibration Procedure : CP-AC-03
Result of calibration
Calibration Method :
This equipment was calibraied by follow on 11:C-60942-2003 Siandard. 1. Sound pressure level
The sound pressure level, [requency and 1oial distartion ol the sound calibritor was measured using the reference
microphone. Specificd sound Measured Deviated Acceplance
pressure level value value Uneertainty limit
(dB) (dB) (dB) (dB) (dR)
Conditiun uf this result of calibration : 94 93.98 -0.02 0.14 0.40
1. Reference Standard Instrumenls ©
Instrument Muodel Serial No. Cerl. No. Duc Date
Wavelorm Generator 335118 MY52302742 CF-0010-23 07-FEB-24 <
- . o - 2. Frequency
Digit) Multimeler 33461A MY53220104  EEL.BP 300266 13-FFB-24 3
Digita] Multimeler 334614 MY53220076  EEL.BP 30/0267 13-FEB-24 -
Digital Multimeter 334614 MY60024273  FELBP31/0266  14-TTB-24 Specified Measured | Deviated Acceptance
Programmable Auenuator MAT-1070 62100114 EF-0011-23 08-T1:3-24 Frequency valuc value Uncertninty limit
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 (U1z) e (%) (%) %)
Measuri il NA-42 5 -3002-
I\1¢1§urmg Amplilier NA-42KAl 3:1\60495 AA-3002-23 14-FEB-24 To00 0000 o = =
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23 10-FEB-24
2. This result of ealibraion was found accurate as shown on date and place of calibration for this calibrated iiem only.
3. This cenilicate is raceable 1o the i jonal system of unil maintained at : 3. Tolal distortion
3.1 National Instituie of Metralogy (Thailand),
=l ) - § Measured value { % ) Uncerainty (%) | Acceptance finit (%) |
3.2 Thailand Instituie of Scientific and ‘I echnological Research (11STR).
0.53 010 | 30

“The reported uncertainty is based an a standard uncertainty multiplied by covelage fuctor & =2

or any value follawing calculati iding a lavel of of 93 %

End of Calibrution Cerlificate
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THAILAND INSTITUTE 0OF SCIENTIFNIC AND TECHNOLOGICAL RESEARCIHTISTR)

Request No. 21-67/0232 MTC No. EEL. BP. 176/0167

CALIBRATION CERTIFICATE

Suhmitted by + ALS TLuburatory Group (Thailund) Co.. T.td.

Address 2104 Ph 40, Phutih RU.. Khwaeng P Khet Suan Luang, Bangkok 10250,
Culibruted at : Electnieal and Electronic Siandards Lubonuory, Indusidal Mewrology and Tesling Service Cenire,
Soi LC, Bangpao Tndustrial Eslate, Sukl it R, AMuang, 10280.

Instrument Calibrated : Ambicnt Environmen(

Description : Sound Level Meter

Temperature 1(23+£3)°C
| Manulwewrer : Rion Relative Humidity  : (50 + 15) %
| Madel NL-42 Ambient Pressure :(101,325z1.5) kPa
i Serial No. £ 00900071 (IDRYG_FS0492)
| Microphone 1 UC-52 Na, 184464 o o P
! Preamplifier  :NH-24 No.01713 | B .

==

Standards used :

1. Band Pass Filter Wavetek 752A SN 90010494,
2. Condenser Microphone Briiel&Kjier 4180 S/N 2889871, o
3. Decade Atienuatar Ando AL-205 /N 00464602,

4. Funclion/Arbitrary Wavelonn Geperator Agilenl 332204 SN MY44042668,
3. Digital Function $ynthesizer NT Elecironic Insiruments DI 1934 S/N 122 37.
6. Diyilal Multimeter Fluke 83204 S/N 4985007,

7. Pistenphone Rion NC-72 $/N 0040324346,

8. Mensuring Amplifier Bnicl&Kjar 2636 SN 1537484,

Date of Receipt 24 Jan, 2024

Dute of Calibration ;23 Feb,2024-1 Mar,2024 19

et $21%, 1274

IS 17024

¥ A
NETISTR CAUBRATION 037

THAILAND INSTITLTE OF SCIENTIFIC AND TECHINOLOGICAL RESEARCI CISTIV
= Request Nu, 21-67/0232 MTC No. EEL. BP. 176/0167

1. Absolute Sensitiviry

Reference Measured valie Deviation | Acceptance | Ureertainty Maximum-permuted
Agenistic Signal 1diny valwe  JEmif Clzes ) uneestamty ol measoreinent
B} Befire sdjusd After adiuu|  1dB) Ldk) {-dn} (=dB}
113.94 1.7 1139 0.0 1.0 .30 N/A

Note: The external calibrution adjustment w s firstly perfonned, The intemal calibration adjustmen|

wits then completed ot the display of 124.2 4D,

2, Selfgencrated noise

2.1 Normal test

Measuncd value Uneertaanty Mazimum-permitted
(] [xdB) uneerainty ol measurement (- dB}
173 .10 N/A

2.2 The microphone of the sound level mefer was replaced by electricil signal input device

Frequency | Measarad valae Uncertainty] Muimum-penniited
Weighting By 1+dB) unceriuinly of measurement (+d8)
A-Weight 124 0.10 N/A
C-Weight I8.1 0.10 N/A
Tim 239 0.10 N/A
Date of Calibration  : 23 Tch,2024 | Mar, 2024 39

OffceLaboratory
W s b

TAABS MTC0O2 Rew

L e 1

NSC-TSLTIS 17035
TISTR CALINRATION W37

THAILANI INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL, BP. 176:0167

10. Speaker Tunnoy 1.imited, Great Brilain British Patent No. 215300,
1L Digital Muliimeter Apilent 34401 A SN MY 44005560,

12, Programmable Auemuator Tamaguwa TPA-303A S/N 2212,

Calibralion Procedure :

|
9. Power Amplifier Brirel &Kjar 2706 SN 1517650,
!

This i ent was calibrated by using calibmli dures no CP-102-02 and CP-102-03, which I
were based on IEC 61672-3 Electroacouslics - Sound Level Meters - Par 3 : Perodic tests (20]3). These calibrtion |
procedures were related 1o the electrical und acoustic signal tests, The clectrical signal 1es1 was carried out with the |
direet measurement method. The acoustic signal lest was performed in an anechvic room with the comparison

measurement method,

This instrument has been calibrated aguinst standards ma

uined al the Electrical und Electronic Standards
Laborutory (EEL). which arc traceable 1o the International System of Units thruugh (he National Institute of
Melrology {Thailand),

“The information on avtual reading is altached herewith and (he uneertainty limits quoled refer (o the

measured values only.

The reported expanded uncertainty is based wpon a standard uncertainty muhiplied by a coverage fuctor

k=2, providing a level of confidence of imately 95%,

Date of Calibration  : 23 Feb 2024-1 M, 2029 R

FRAR NTC 002 vt

OfflcesLatoratory
S, b 06 iedustacl T3, Sooamn KAl
« 5 Thae ot Thieand

vl Chtistim, Marge = 109

217

)
NSCTISITIS 17025
CALIDRATION 0137

ITISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNGLOGICAL KESEARCH (T(STR)

Retquest No, 21-67/0232 MTC No. EEL. BP. 17670167

3. Acoustical signul test of frequency weighlings

Fregueney | Devisuor from frequ

cy respunse (O3 Aeveptance lii elass 2 | Uncenaingy Masimum-pezmuited

Tz} Asweight | Coweight Fiab -cht [=d0} [ uncenainly of measurement (+dB)|
125 LN 0.2 02 L5 045 0.6

1000 RS L 0.1 Lo 045 0.6

8000 03 02 0.2 50 0.45 07

4. Llectrical signul test of frequency weightings

Frequauey | Deviation fram frequency respanse (dB) | Aeepaasce bt elass 2 | Uncestataty Maximum-permilied

[{1F) Amaeigh Coweight Fla 4oy do) uncertainty ol ncsurcoient (+d1)
63 .1 0.0 0o 20 0.20 0.6
125 0.0 0.0 0.0 L5 0.20 0.6
250 0.0 0.0 0.0 1.5 0.20 0.6
¥ 500 0.0 0.0 0.0 Ls 0.20 0.6
J ooo 0.0 0.0 0.0 1.0 0.20 0.6
2000 0.0 0.0 0.0 20 0,20 0.6 |
4000 o.n 0.0 0o 3.0 0.20 0.6
8 OU0 0.0 0.0 0.0 su 0.20 0.7
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RSCTISETIS 17028

2 3HSTA CALIBE ATION 0347

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCI (TISIRY
Request No. 21-67/4232 MTC No. EEL. BP. 176:0167

5. Long-term stab

Ture feaswred Value | Deviased valee | Accepiance limi Linceramty NMaximenpermitied
whass 2 uncertainty of measurement
iy 48 12JB) L=d3) 1dB)
Begin 94,0
0o 0.3 010 .l
End 94,0
6. Frequeney and time weightings st 1 kHz
6.1 Frequency weightings at 1 kHz
Frequency | Measired vallie | Deviated value | Aceeptance limit | Uncertainty Maximum-permitied
Weighting clan 2 uncertainty of mensurement
(di3y (dB}) {zUB} “dB) (xdB)
Asweight 91.0 0.0 o2 0,20 0.2
Coweight 94.0 0.0 0.2 .20 0.2
Flut 94.0 0.0 0,2 0.20 0.2
6.2 Time weightings at 1 kllz
Frogquency | Measured value | Deviated value o) Tmit| 1 inry M, permilt
Weighting class 2 uncentainly of meisurement
(dB) iy (=dB) (zus) (2dR)
Fast 93.0 0.0 ol 0.20 02
Slaw 94.0 0.0 0.1 0.20 0.2
Leq 94.0 0.0 ol 0.20 0.2

Date of Calibration

123 Feb,202d-1 Mar,2024

2]

[

577 600%

g NSt S 17025
TISTA CALIBRATION 1037

THAILAND INSTITUTE OF SCIENTIFIC AND TECUNULOGICAL RESCARCIT{TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 1760167

7. Level linearity on the reference level range (cont.)

Amticapabzc Memsured value | Deviaed valer | Aceepiares lenia Uncestaialy Mzximuin-permitied
vihue clasi 2 uncertainty of measuremen:
18 [Cel) (dB) [=dBH} 1-4B) -un)

64 64,0 0o Ll 0.30 0.2
59 59.0 0o L 0.30 03
54 RERY 0,1 L 0.30 03
49 49.0 0.0 L1 Q.30 0.3
44 440 ] L1 0.30 0.3
39 389 0.1 Ll 0.30 0.3
34 339 -l f.1 0.30 0.3
29 289 0.1 Ll 030 0.3
28 27.9 0.0 11 0.30 0.3
27 269 =01 L1 0.30 03
26 250, 0.1 11 0.30 0.3
25 24.8 0.2 11 0.30 03
8. Level linearlity including the level range control
Al reference sound level on (he veference level range
Mange | Anncipated valse] Measwrcd vate | Devisted |Aceer ity Maxinwuin-f 1
valoe | limit clas 2 unce:1ainty of messurement
[t Wy Bl i=dB) i-dB) (2H)
30-130 Y4.0 94.0 0o 1.1 0.30 03
Date o Culibration = 23§ 20.2024-] Mzr2024 79 o
#r i : ; . N - w
- FABLAIL 657 Ry &
Cfce

TISTR

TUAILAND INSTITU | E OF SCIENTIFIC AND TLCHNOLOGIC AL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 176:0167

7. Level linearlty on the reference level range

Antscipated| Mewsured value | Devisted value | Acceptance bmat | Uncemsingy Masimum-parmitied |

vakue clan 2 uncenziniy ol measuremer i

s (dB) am (=dB) 1248} (=98)

136 136.0 0.0 11 0.30 0.3

135 135.0 0,0 11 030 0.3

134 1340 0.0 1 0.30 0.3

133 133,0 0.0 11 0.30 0.3

132 1320 00 Ll 0.30 0.3

131 131.0 0.0 Ll 030 0.3

130 1300 0.0 L1 030 0.3

129 129.0 0.0 11 0,30 03

124 1240 0.0 (B 0.30 03

19 119.0 0.0 (B 0.30 03

14 114.0 0.0 11 030 0.3 |

109 109.0 0.0 L1 030 03

104 104.0 0,0 14 030 03

99 99.0 0.0 (B 0.30 0.3

94 94.0 0.0 (B 0,30 0.3

89 89,0 0.0 11 0.30 03

54 84,1 01 11 030 0.3

79 79.0 0.0 11 030 03

74 71,0 0.0 L 030 03

69 69.0 0.0 L1 0.30 0.3 |
Date of Calibyation 23 Fel,2024-1 Mar,2024 649
1, the o, g W el p sy e, Ne e L 12, T wels ] v L4 1

FRAB AL Rewd

'\ TIS 17025

il iaadal CALIBRATION 1037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGHAL RESEARCH (TISTIRY
Request No, 21-67/0232 MTC No. EEL. BP. 176/0167
8. Level linearlity including the level range cuntrol

At relerence level at 5 dB ereater thun Ure under-range on a level renge

Bange | Anticizaied value| Measured veher | Deviated 7 Lncertzi Masi permitied
valise | bt hass 2 uncerrainty o) measurcment
(e (dH) B) (=dBy [=dB} [SUL]
30-130 330 35,0 Q.0 Ll 0.30 03
9. Tone burst response
Tinee Tuomwctnent Meawred valise | Deviated | Accepance | Unczdainty Muximum-permitted
Weighting | Durutios, Th lamit elass 2| uncertainty ol measurcment
fms) (4B} idB} (CL:H) (zdmy (zdB)
200 126.0 oo 1.0 0.20 03
Fast 2 1089 -0.1 +10:-2.5 0.20 03
0.25 99.9 -0.1 =1.5;-5.0 0.20 0.3
lH 119.6 oo 210 0.20 0.3
Slow
2 100.0 0.0 +1.0:-5,0 0.20 0.3
200 120.0 0.0 1.0 0.20 03
SEI 2 100.0 0.0 +1.0: 2,5 0.20 0.3
0.25 90.8 -0,2 =1L.5-5.0 0.20 0.2

Date al Calibration 223 ['eln2024-1 Mar.2024

Head ifice

OllicerLaterasory
Wy = \ 2 S0 el pbi
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TITETR CALISRATION (037

THAILAND INSTITUTE OF SCIENTIFIC AND 1ECHNOLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL, BP. 176/0167

10. Peak C sound level

Number of cycles in | Anticipated | Measured | Deviated |Aceepancs Uneertaiaty Maximurm-permitred
1z5 sigaal value volue valie | limit class 3 unceriainty of measurcinent
4By W8y 1dB} =4y 12dB) (=dB)
Complefe cycle 1254 125.2 -0.2 .0 0.20 035
Positive hulf ¢ycle 124.4 124.2 -0.2 2.0 0.20 0.35
Negative hall cycle 124.4 124.2 <02 20 0.20 035
11, Overload indication
Measured value (dB) Deviazed | Acoeplance | Uncertainiy Maximum-pennitted
Pasitive Negative valee  |liar clags 2 uncerininty of meusurement
onchall cycle oac-lall cyele 14B) (Lda} @dR) {dB)
1350 1350 0.0 1.3 0.20 025
12. Tigh-level stabifey
Time Mezsimed Devialed vidise | Aceepanee himit Uncerairty Maximum-parmitied
elasi 2 uncerainly of measurement
value (dB) (uB) 13dB} (=dB}) (2UB) |
Bagin 129.0
0.0 0.3 0.10 .1
End 129.0

Calibrated by :

s g

(Mr. Tawikial [omsamran)

Electrical and

)
Date of Calibration  : 23 Feb,2024-1 Mar.2024 Industrial Mctrology and Testing Service Centre

Date ol Issue

o1 Mar, 2024

Ref: 2011267012400347006
Frd or Ce

PRABLATC.007 Rewd

Office abarstary trifice
< [ 1 Prob syl Rar Onodckua, Bangi 0

.
NSC-TISI-TIS 17025
CALIIRATION (037

ATISTA

THAILAND INSTTTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (T1STR)
Requesl No. 21-67/41232 MTC No. EEL. BP, 1750167
9. Power Amplifier Biiel&Kjr 2706 S/N 1517650,
10 Speaker Tannoy Limuted, Greal Britain British Pwient No, 215300,
1. Diguol Multimeter Agilent 344014 SIN MY44005560,

12. Progiammable Atenuator Tamagawa TPA-303A SN 2212,

Calibration Procedurc :

This instrument was calibrated by using calibration 1 lures no CP-102-02 and CP-102-03, which

were based on LEC 61672-3 Electioucouslivs - Sound Level Meters - Part 3 : Periadic tests (2013), These calibration
procedures were reluted 1o the electrical and acoustic signal (ests. The electrical signal test was carried oul with the
direct measurement method. The sicoustic signal Lest was performed in an ancchoic root with the camparison
measurement method.

This instrument has been calibraled ugains: standards maintained an the Electrical and Electronie Standards
Labomiory (EEL). which are traceable tu the International System of Units through 1he Nationnl Institute of
Metrolagy (Thuilund).

Iz informativn on actual reading is attached herewith and the uncertainly limits quoted refer to the
measured volues only,

The reported expanded uncenainty is based upon o standard unceniainty mukiplied by n coverape facior |

k=2, providing a level of conlidence of approximalely 952,
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CALIBRATION CERTIFICATE

Submniitted by + ALS Laboratory Group (Thniland) Co., Lid,

Address : 104 Phatthanakan 40, Plunthanakan Rd,, Khwaeng Phatthanakan, Khet Suan Luang, Bungl
Calibrated ut

ok 10250,
: Eleetrical and Electronic Standards Laboratory, Industrial Meurology and Testing Service Centre,
Sui 1C, Bangpoo Industrial Estate, Sukhumyit Rd,, A.Muzng, Samutprakan ] 0280.

Tnstrument Caulibrated : Ambicnt Environment

Description : Sonnd Level Meler Temperalure 1(23£3)C
Munuloeturer :Rion Relalive Humidily 1(50+15)%
Model SNL-42 Ambient Pressure 1 (101.325+1.5) kPa

Serial No. 1 00709746 (ID:KYG_FS0491)

Hirdhen P
1Y

1. Band Pass Filter Wavetck 752A $/N 90010404, teo sy s L’-‘_ llz5

Microphone 1UC-52 No. 187332

Preamplificr :NH-24 No.01297

Stundards used : ? "

2. Condenser Microphone Briiel &Kjr 4180 S/N 2849871,
J. Decade Atienuator Ando AL-205 S/N 00464602,

4. Funclion/Arbitrary Wavetorm Generator Agilent 33220A S/N MY44042668,
5. Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037,
6. Digital Multlimeter Fluke 85204 $/N 4985007,

7. Pistonphone Rion NC-72 SN 00402446,

&, Measming Amplilier Brilel&Kyar 2636 §°N 1537454,

Date of Receipt $24 Jan, 2024

Dute of Culibration ;23 Feb.2024-1 Mar.2024 [
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THAILAND INSTIHIUTE I SCIENTIFIC AND TECHNOLOGICAL RESTARCK (TISTR)
Request Na. 21-67/0232 MTC No, LEL. BP. 750167

1. Absolute Sensitivity

Reference Meawured salue Divistion | Acecptanee | Lncertivy Maninunerermitted
Acoastiz Sipaal 1B} satuz iz Class 3 unczrziaty of meas
1dB} usq Afieradisnt]  10B) ] 1208) (=dlly)
113.93 1138 113.9 0.0 1.0 0.30 A

Note: The extemal calibruion adjustment was firsily performed. The internl ealibration udjustment

was then completed at the dispiay of 124,2 dB,

2. Sclf-generated noise

2.1 Normal test

Mezsured value Uneeriasnty Maximum-penmiied
1dB) (4B} uncznainty nf measurement (=dB)
18.6 0.10 N/A |

2.2 The microphone of the sound level meter was replaced by electrical signn) input device

Frequency | Muasarad velae | U taximun-permilted |

Wenhting (M Cam) | uncenainiy of mewwrement (<dB) |

A-Weight 140 .10 NiA

C-Weight i8y LAl N/A l
Tl 240 0.0 NA |

Date of Calibration =23 1°¢ 20241 Mar 2024
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3. Acoustical signal lest of (requency weightings 5. Long-term stubllity
Frequesty | Deviauon fom (equencs respanse (411] Aveepmanes Tk el | Uearainty S —— Time | Messurad Valoe | Devisted valioe | Acceptance tmit | Uncertaiay lagimumeposmtted
Mz | Avwcigha | Cowaghs Tt [20:0] t=e) | encemamiy of measurement 11t | cluss 2 uncenanty ol measurercnl
125 0.1 02 0.2 15 045 06 (dny By (=) 1=dB) (=uB)
toso | -0 -0.1 0.1 1.0 0.45 0.6 | ; Begin 240 0.0 03 0.00 01
8000 13 13 14 5.0 045 0.7 | | Fnd 9:.0
4. Electrical signal test of frequency weightings # G, Frequency and time weightings at 1 kITz
Fresgaeacy | Devintion fram frequency response ()| Accepiance fimit chass 2 | Uncernsinty Maximumsperniitied 6.1 Frequency weightings at 1 kHz
@) | Aweign | Couei | ¥t (=0) R e Frequoncy | Measund vaie | Devisted vale | Acceptance limit | Uneertainty Maimum-permilied
531 0 02 i 30 050 G Weighting el 2 uncerainiy of measurement
125 02 o1 s U0 06 «B) (=4} (208) (1)
250 0.1 0.1 0.1 L5 0.20 0.6 A-weight 9% 00 .2 020 0.2
500 0.1 00 00 5 020 0% C-weight 4.0 0.0 0.2 0.20 0.2
1000 | 00 0.0 0.0 10 0.20 0,6 e 20 0o 0.2 o2 02 [
2000 | -0 60 0.1 20 0.20 u6 |
4000 | -0 0.0 0.1 10 20 06 | 6.2 Time weightings ut 1 kHz
B 000 0.0 0.0 -0.1 S0 0.20 0.7 | Frequency | Moaweed valee | Devisted volae | Aceeptanen Himit Uneenamey Maximur-permitied
| Weighting el 2 uncerainty of mesurement
{uB}) 1diy Lodny 12dB) din
| Tust 94.0 0.0 0.1 0,20 02
| Slow 94.0 0o 0.l .20 0.2
Leg 94.0 0n ol .20 0.2 |
|
Fels,2024-1 Mar, 2024 509
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7. Level lincarily on the reference level range 7. Level lincurity an the reference level range (cont.)
icipesed] Messurcd value | Devisted value | Aesepizncelimat | Urcerteingy Maximem-permitied Arzipated| Measured valoe | Peviated vabue | Aceepance linn Uncestainey Maximum-permilted
salue a2 eneetainty of meassnement valee cless 2 uteertainty of measirement
4B} (UB) dny 1=dBy [EN:1) (-din (B) (dH) Wn) {1dB) faalB} (=d3)
136 136.0 0.0 1.1 0.30 0.3 6a 63.9 0.1 Il 0.30 0.3
135 1350 0.0 11 030 0.2 39 389 -0.1 L 0.30 0.3
134 1340 0.0 1l 0.30 0.3 54 53.9 -0.1 L1 0.30 0.3
133 1330 0.0 11 0,30 0.3. 49 489 -0, (8] 0.20 0.3
132 1320 0.0 1.1 0,30 0.3 had 43.9 -0.1 Lt 0.30 03 [
131 131.0 0.0 11 0.30 03 | 39 389 -0.1 11 0.30 0.3 |
130 13000 0.0 L1 0,30 03 34 139 -1 11 0.30 0.3 |
129 120.0 0.0 1.1 0.30 0.3 29 200 v L1 0.30 0.3 |
124 124.0 0.0 1l 0.0 03 28 28.0 0.0 11 0.30 0.3 |
119 119.0 0.0 1.1 (IR 0.3 27 27.0 u.0 1.1 0.30 0.3
114 114.0 0.0 1.1 030 0.3 26 26.1 0.1 (B 0.30 0.3
109 109.0 0.0 il 0,30 03 25 25.1 0.1 B 0,30 03
104 1040 0.0 H} 0.30 0.3
99 99,0 0.0 1.1 0.30 0.3 8. Level lincarlity including the level range control
94 94,0 0.0 (W] 0.30 0.3 Alreference sound level on the reference level range
9 $9.0 00 i 0,30 0.3 Raege | Ambcipmed valoe| Meswredvatie | Deviaed |Acceptance Micnaime permtted
84 {4 0.0 (8] 0.30 0.3 vl | it claas 2| uneeTainty of measvrenicnt
79 789 1 11 0.30 0.3 (disy [UED B} f2uBk 1dm) (zdB)
7 720 0.0 ] 0,30 0.3 | 30-130 94.0 9t 0.0 (8] 0.30 03
69 639 0.1 LI 0.30 03
|
1
|
Date of Calibration Feb,2024-) Mar 2024 619 Date of Calib 23 Feb,2024-1 Mar,2024 1
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8. Level lineurlity including the level range control 10, Peak C sound level |
N aieipated | \ d faed Uroertsi Maxis cnsitied |
At reference Jevel u S JB greaier than the under-range o o level range | wrber ol eyelesin | Ancielpated | Messered | Devisae P ¥ p
Renge | Anticipated value| Meswred value | Devisted | Acceptsmve | Uneeriainy Masmum-permitied test signal valos value walue | lemit gl 2 uncesiainty of iezsurement
value | fimit class 2 uncertinty ol measurement 1B} (i} 1B} 1zdB) (=4B) =08}
(dB) (B} B} (=dB} (1dm) (2dB) Complete vycle 1254 125.4 0.0 3.0 0.20 0.35
30-130 35.0 350 0.0 11 0,30 03 Pasitive hali cyele 1244 124.) -0.2 20 0.20 0.3s
Negative hulf eyele 1244 124.1 0.3 20 0.20 035
9. Tonc burst response 11. Overloud indication
Time Tensburst Mewsared vabue | Devisted |Aeceptance | Uncentuinty Maimum-perminted Measured value (dB) Beviated |Aeeeptaner | Uncertainty Maximurs-permitied
i e . 5| et
Weightng | Duratisa, TU valne  [limit class 2 unceminty of measurement Possive Negative vaher | bt class 2 vneertzinty o measurement
imsh (dB) (AL 1B} (=dB) (+40) enehalleycie onme-hall cycle [f:1] i+dB) {=dB} (+dB)
200 126.1 0.1 410 0,30 03 135.5 135.5 0.0 1.3 0.20 0.25 |
Tast 2 109,0 00 |+1.0:-25) 020 03 12, High-level stahility
0.25 99.9 i 0.20 03 | Time Measared Deviated valee | Acceptance dmit Maximura-permitied
200 119.6 0.0 0,20 0.3 elass 2 uncerainty of mesurement
e 2 100,0 0.0 0.20 03 salue (UB) (B (dB) (+dB) (1dB)
Begin 129.0
200 1200 0.0 0.20 0.3 . 0 - -
SEL 2 100,0 0.0 0.20 0.3 [ End 129.0
0.25 90,9 Bk 0,20 0.3 | | Calibrated by : Approved by :
(Mr, Tawikial lamsamran)

Electrical and l:l%ﬂ?_d& Laboratory
d e

| Date of Calibration Fuh.2024-1 Mar.2024 Industrial Metrology and Testing Service Centre

Date of Issue o1 Mar. 2024 Rel: 2011267012400347005 |

i Cermifica g
Date of Calibration | 23 Teb.2024-1 Ma. End of Cemniicate 9
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| FLAILAND INSTITUTE OF SCIENTIFIC AND TECHNCLOGICAL RESLARCH (TISTR)
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (T1S1R) |
Request No, 21-67:0232 MTC No. LEL, BP. 177:0167
Request No, 21-67/0232 MTC No. ERL. BP. 1770167 9 o. 177:016 [
9. Power Amplilier Briiel&Kjrer 2706 $/N 1517650, |
CALIBRATION CERTIFICATE : .
| 10, Speaker Tannay Limited, Great Britain Britsh Patent No, 215300,
. | 1. Digital Muli iilent 34401 A SN M .
Submitfed by : ALS Laboratory Group (I haslend) C., Lid t ieital Multimeter Agilent 34401 A SN MY 44005560
| 12, Programmahle Auenuator |amagawa TPA-303A $/N 2212
Address £ 104 Phaul 40. Pt Rd. Khwaeng Pl Khet Suan Luang, Bangkok 10250, — or TR IACTA SN 2213
Calibrated a ¢ Electricul und Electronic Standards Laboraiary, Industrial Melrology and Tesling Service Cemire, &
: . B Calibration Procedure :
Soi 1C, Bangpou Industriul Estite, Sukhumvit Rd, -Muang, Samuiprakan 10280,
. 3 . This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
Instrument Calibrated : Ambient Environment |
= . . | were based on IEC 61672-3 Electroacouslics - Sound Level Meters - Part 3 : Periodic lests (2013). These culibration
Deserip:ion : Sound Level Meter Temperature 1(33=23)°C |
| .
. | cedures were related to the cleetri acoustic si . The electricut signy vas curi ith the
Manulicturer - Rion Relative Humidiy (50 19)% | procedures were related Lo the eeetrical and acoustic signal (ests, The electricut sigmul lest was curried out with th |
Model N4> Ambient Dressure (101,325 1.5}k H direct measurement method. The acoustic siwnal test was performed in an anechoic room with the comparison |
susurement method, |
Serial Nu, £ 00900072 (IDRYG F$0493) Ineisrementmelg [
i h L UC-52 Now 188265 This tnstument has been calibrated against standards mainiained at the Eleetrics] and Eleetronic Stundards |
Micraphane 1 UC- 188263
Preampiificr NH-24 No.01734 L Luboratory (FEL), which are (racenble i0 the Intemational System of Units through e National Institute of |
. Metiology (Thailand), |
Standards used : |
3 . "The snformation vn actual reading i< antached Lerewith and the unecertainty limis quoted refer 1o the |
L. Bund Pass Lilter Wavelek 7524 $/N 90010494, AT - |
. . - 3 _ measured vulies only. {
2. Candenser Microphone Brilel&Kjer 4180 $/N 2889871, |
The reported expanded uncertainty is hased upon a standard uncertainty multiplied by u coverage factor ]
3. Decade Attenuator Ando AL-205 SN 00464602,
k=2, providing a level of' canfidence of approximately 932, |
4, Funclion/Arbitrary Wavelorm Generator Agilent 33220A SN MY44042668. B N ! i .
5. Digilal Function Synthesizer NF Electronic Instruments DF-193A SN 122037,
6, Digital Multimeter Fluke 8520A $/N 4985007, |
7. Pistonphone Rion NC-72 S/N 00402446, |
8. Measuring Amplifier Brifel&Kjier 2636 SN 1537454 |
Dute of Receipl 124 Jan 2024
Date ol Calibrution 23 Ieb.2024-} Mar,2024 'y
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THAILAND INSHTUTE OF SCIENTIFIC AND TECIINOLOGICAL RESEARCIT (TISTR)
Request No, 21-67/0232 MTC No, EEL. BP. 177/0167

| 1. Absolute Sensitivity

Reference Measred va'ue Deviation | A Uncenainty Maxinuni-permitted |
Acouslic Signal ki value  flmit Class 2} urezrtainty of measurement
e Before adyust] Afcr adjust]  (dB) (zdB} {dB) {d0l8)
1391 114.0 1139 0.0 1.0 0.30 NiA

Nate: The external calibration adjustment was [irsily performed. The intemnal calibration adjusiment

was Uien completed m the display of 123,8 dB.

2, Self-generated nolse

2.1 Normal test

Measared value Urcernaingy Maximumpzrmiticd
(4B} {+dR) wncerninty of measurement (=dB)
178 0.10 N/A

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

Freguency | Measared valee | Undertaingy Maximum-permitted

Weighung wm 144D} ancertainty of measurement (16B)

A-Weight 113 0.10 N‘A

C-Weipht 170 0.0 NiA

Tlat 234 o.lu NiA
|
|
Datce of Calibration  : 23 Fch 2024-1 NMur,2024 1rl .
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CALIBRATION 0037

Request Na, 21-67/0232 MTC No. tEL. BP. 1770167 :
5, Long-term stability
Time | Meavored Value | Devisted value | Aveeptamee lima | Uncertaen Maimum-permitted
| kY Ll
i elass 2 uneertainly of meusurement
| Laify (dB) 1+dB} (2B} (=dB)
Uegin 94.0
00 0.3 010 0.l
End 94,0

6. Frequeney and time weightings ot 1 klz

6.1 Frequency weightings at 1 kHz

Freqamey | Measured valie | Deviated value | Accepiance it | Uneenainty Maximum-permiticd
Weighting el ? uncertainty ol measurement
By B} 124B) i=dB) (=dB)
Asweight 94.0 0.0 0.2 .20 0.2
Cowuighi 94.0 no 0.2 0.20 0.2
Flal 94.0 0.0 0.2 0.20 02
6.2 Time weightings at 1 kiiz
Frequency | Mewued valee | Devisted valwe | Acceptance limit | Unceriaingy Masimumepermitied
Weighting class 2 uncertainly nl'measureient
) twWh) (1di9) i=dB} [EXH
Tust 94,0 LA 0.1 0.20 0.2
Slow 94.0 0.0 ol 0.20 2
Ley 94,0 0.0 ol 0.20 2
Darte ol Calibration 23 Feh, 024 Saly
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Request No, 21-67/0232 MTC Nu. EEL. BP. 177/0167

3. Acoustical slgnul test of frequency weightings

Fregeeacy | Devaution seam froquency respanse (UB) | Acceptanee limit elass 3 | Usscerssiany Masiawnipernied

(F) A-weight Crwaght Tz wdm By uacensinty of measurement (=INY

125 0.3 o4 04 L5 0.48 0.6 |
1000 -0.2 0.2 -0.2 Lo 045 0.6
8000 -0.4 -0.5 -0.3 5.0 045 0.7

4. Electrical signal test ol frequency weightings

Frequeney | Deviaton from frequency response (D) | Aceeptamce lemit elass 2 | Uneertalssy Mexinumspermilied

iHz) Asweight Cougight T (zuny (= nncerainty uf mezsurement (i)
63 0.1 0,0 0.0 20 .20 0.6
125 =0 0.0 0.0 15 0.20 0.6
250 0.1 0.0 0.0 15 0,20 0.6
500 0.0 0.0 0.0 [F] 0.20 0.6
1000 0.0 0.0 0.0 Lo 0.20 0.6
2 {60 Ll 0.0 0.0 0 0.20 0.6
4000 -0.1 0.0 0.0 3.0 0.20 0.6
8000 0.0 0.0 0.0 50 0.20 0.7

Date of Calibration @ 23 Feb.2024-1 Maz 2024
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7. Level lineurity on the veference level runge

Anticipated| Measured valee | Deviated vatee | Acceptancefimit | Unceraimty Maamum-permitied
vales clase 2 urezrzmty vl measurzmnt
[B:H (dB) fafiy L=} (2dB) (+4B!

156 1360 0.0 1.1 0.30 0.3
135 135.0 (1] 1l 0.30 a3
134 134 0. Ll 030 03
133 1330 0.0 1L 0,30 03
132 1320 0.0 LI 0,30 03
131 1350 0.0 LI 0,30 0.3
130 130.0 0.0 11 0.30 0.3
129 129.0 0.0 Ll 0.30 0.3 |
124 124.0 0.0 11 0.30 0.3
119 119.0 0.0 11 0.30 0.3
114 1140 0.0 11 0,30 03
109 109.0 0 Ll 0.30 0.3
104 104.0 0.0 il 0.30 03
99 99.0 0.0 11 0.30 03
94 94,0 .0 1.1 0.30 0.3
59 89.0 0.0 1) 0.30 0.3
84 84,1 0.l 1.1 0.0 0.3
79 79.0 0.0 L1 0.30 0.3
| 74.0 0.0 Il 030 0.3
6 69.0 0.0 L1 0.30 v.3
Date of Calibration 23 Feh 2024-1 Mar, 2024 69
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THAILAND INSTITU E OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL, BP. )77/0167 Request No. 21-67/0232 MTC No. EEL. BP, 177/0167

7. Level linearity on the reference level range (cont.) 8. Level linearlity including the Jevel runpe control

Artrcipated] Mezsused vadue | Deviated value | Acceplasee fimit | Uncertai M: permiticd At reference level ot 5 dB preater than the under-range on o level ninge |
. e i | Rarge | Anticipsed value| Mcaweed vabe | Dewisted [Acecpianc y Amimum-permiteed
| B B (B) (=dB) (B! (£48) | swug: | limil class 2 uncertainty of mensureinznt
| 64 620 0.0 1 030 B B} (dB) (B (-dB} (+dB} (=dB)
[ 5 9.0 00 T 030 03 | 30-130 350 350 0.0 11 030 03
: 54 53.9 0.1 L1 0.30 03 |
49 49.0 0.0 A 030 03 |
| 44 44,0 0.0 1.1 030 03 | 9. Tonc burst response |
| 19 189 0.1 ) 030 03 } Time Toneburst | Mausured value | Deviated . i Maximum-permuilted
| ] 33,9 0.1 L1 0.30 03 Weighting | Duaratios, Th wales | limif elass 2| uncerainty of measurement
29 289 0.1 11 0.30 0.3 Ams} 1dB) uB} 148}y {+4B}) {+dB)
3 279 o1 LI 030 5 200 1260 0.0 -L0 020 03
) 269 o1 i 030 0 Fust 2 1090 00 020 03
26 259 0.1 1 030 03 | o 22 e 220 .
% 40 ol I 030 03 i o 200 1196 0.0 Lo 0.20 03
2 100.0 00 |-10:-50| 020 03
8. Level linearlity including the level runge control 200 1200 o0 0 0.20 03
At relerence sound leve! on the Jeference level range SEL 2 100.0 0.0 025 020 03
Ravge | Anseipatod vatie| Measured value | Daviarec prance | Uncerrsinty Maximuns-permitied 0.25 90.9 0. [+15:-50]  0.20 0.3
valse  flimicless 2] uncerfainly of measurement
8) wB) wn | ey | eam (248) I
30-130 94.0 94.0 0.0 L1 030 03
|
I !
| DutearCativraion  : 23 Feb2024-1 Mar202¢ 79 Date of Culibration - 23 Febi2024-1 Mar,2024 8%
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10, Peak C sound level

Cert No. :
Nuamber of eyelesin | Anticipsted | Measured | Devaated | Acceptunee | Uncenainty Micximum-permiited ert No. - ACL24306
C lib . . Pages  :  1org
test signal e valee volae  |Leoat chuse 2 uncestainty of measurement alibration Cel‘tlﬁcate
dB) Ty 1dBi dby {=dB) (=dB) Equi
quipment : SOUND L
EVEL ME 1
Complete cycle 1254 1252 02 3.0 0.20 0.35 Manufacturer ; RION s
Posiuve hull cyele 124.4 124.1 -0 2.0 0.20 0.35 Model ; NL-42 / Micn e UC-52
e i upheie UC-52 / Preamplifier NH-24
Negutive halfeyele | 1244 124, 0.3 2.0 0.20 035 | 'Senal No.: 00397169/ 158770 /34370
D No.: RYG_Fs0430
| 11. Overload indication
Measured salue (UB) Davisted |Acveptance | Uncertai M T Condition As Foung
As Yound ; GOOD
Pasitive Negative valwe [ limitelan2 uncenainty of measurement
anehalfeycle one-lislf cysie (dB) i=dB} (+4B) (+dB) Customer ; ALS LABORATORY RO (T
e AILAND) CO, LD,
1355 1355 0.0 15 0.20 0.25 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
12, Uigh-leve! stabitity ;::,:tl::ﬁ PHATTHANAKA + KHET SUAN LUANG,
NGROK, 10250 1H, q
Time Mescd Desiztedvalie | Arceptance fiat | Unsertamay Maximum-permitted AILAND:
el 2 uncertainty of measurement Location :
Ambi B
valne (dB) (dD) = (£d8} (+dB) e ent Temperature ; (23.023) o .
- Tepre.: (1013 3 ) kPa Review By ., dnaden: #
Begin 129.0 Relative Humidity ; 3 :
0.0 0.3 0.10 0.1 ¥ (500 £20) o
End 129.0
Calibrated by : Approved by : gec.civm atel 23 SEPTEMBER 2024 alo/oe
__________ Tt 4 Da:ubrntmn Date ; 09 OCTOBER 2024 NEXT CAL, DATE , ,.0/0 %% !
ate of lysue ; 09 0C E )
(M. Tawikiat Tomsumran) TOBER 2024

Date of Calibration

Date of Issne

s

Electrical und TJEg) soh (S adiards Laborators

Industrial Metrolopy and Testing Service Centre

23 Feb,2024-1 Mar, 2024

£ 1 M, 2024 Rel: 2011267012400347007

i'ndof Ceni

FrtB MICO03 flov &

OfficesLaboratory
Low, 5ol Bares oo me
Far v by

Cali T
alibrated by : Naihakom Pisitpaisan

Approved by : !

7 LA |

 Thanakul Peichyrmi ) [

ificate is issued in ae Wil
sued in accondance with the requiremenis ol 1ISOAEC 17025 standard. may nat b, il
5 3 e reproduced

proval of the hegd ol Calibration Labosatory.

other than in ful, except with the prior writen ap)




SITHIPORN ASSOCIATES co,
CALIBRATION LABORATORY

451 281 S antharn Road R
Tl *66 2432 833)

Calibration Procedure : CP-AC-N

Calibration Method ;

This cquipment was calibrated by follow on tEC-6
The SLM had tests 10 Acoustical and Flectrical sigy
Standard Instruments.

LTD.

agbniy Bangplud Banghok 10700 Thoilang
Ermail” eaitrat on@sithiphase comy

-

16

SITHIPORN/

associates .

Cert No. : ACL24306

Juh No.
Pages

72-342013) Stundard for sound level meter (SLAM).
ial tests of frequency weighling with

For wesis res "each ilenis w i
s restills of each ilens were made by observation of cach Insirurnents displuy and also with SLM-

Condition of this result of calibration :
1. Reference Sizndard Instrumenis :

Instrinumeng

Mode) Serial N,
Wavefonn Genesator 33210A MY48017076
Waveform Generalor 33811p MY52302742
Digital Multimetey 3461A MY$3220104
Digitl Multimeter 33461A MY53220076
Digiial Multimeter 344614 MY 60024273
Progriummable Attenunior MAT-1070 62100114
Condenser Microphone 4180 2977900
Measuring Aniplifier NA42KAL 34560495

Cert. No,
LH-0009-24
LF-0007-24

FELBP 21/0267

EEL.BP 20/0267

EEL.BP 22/02¢7
LF-0008-24
AA-100}-24
AA-3001-23

: YC67AC0164
: 2ofR

Anechoic chamber and Refrence

s display,

13-FL:B-25
15-FEB-25
J5-FEB-25
05-FEB-25
12-FEB-25
05-I'ER-25

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

“5FASY1 Seinthorn Read Bangbumm, Baagplud, Dangkok 10790 [haiard
Tol 16524238381 Emall* cakiratiens Lniphorn com

SITHIPORN;

associates

..J ; m\.

ST TS 17

2. This result ibrati s ace
of calibration was found dccurale as shown on date nnd place of calibration for this calibrated item only,

3. Mis centificaic is waceable (o the international system of uait maininined aj :

3.1 National Institute of Meiralogy {Thailand},

3.2 Thailand astitute of Seicnific and Technological Researely (TISTR)

2z Ak

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

451-451/1 Sir.athorr Roaa, Banglumry, Bongplud. Bangkok, 10723 Thallone

SITHIPORN)

associates

NS T T 19028
Trl, ~€6 243% 8131 Liman , calibralon@sithiphorn com S ARG
Cert.No. 1 ACL24306
Job No. VC67ACU164
Page dor8
Result of calibration ;.
1. Absolule sensitivity
Referensce Measured Acceptance
Acoustie Sipnal Value Deviation Limit
1dB ) [dB} 1dBJ (dB)
93.9(93.94) 93.9 0.0 =0.3

2. Self-generated noisc
2.1 Normal test

Measured Value
1d8}
134

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

Frequcrcy Weighting

Weighting (dB)

A= weight 10.8

C - weight 16.6
Flat 224

3. Acoustical signal tests ol frequency weightiogs
Mueter free-Nicld acoustic response ata tevel of 84 dI3

Frequency Deviation from vaniows frequency weighting response cunve (di3)
2 Agecpance
kHzd Flat Crweight Asweight i
125 0.3 0.4 Q1.4 =15
1000 0.0 0.0 1.0 = L0
8000 49 -1.8 =18 =5.0

z LS -

CALIMGATION B34
CerL Nou, ¢ ACL24306
Job No. 'C67ACO164
Pages  : 3of8
{ v ol Me: Resnlt @
Uncertainty Maximum-permitted
Parameter uncertainty of
(UB)
measurement (dB)
1. Absolute scnsitivily 0.2 N/A
2. Self-gencraied noise 0.2 N/A
3. A | signal tests of fi v weighting
125 Hz 0.3 0.6
1000 Hz 0.6
8000 11z 0.3 0.7
4. Electrical signal tests of ightings
For )0 Hz 0 4 kliz 0.3 0.6
For >4 kHz to |10 kHz 0.3 0.7
For > 10kliz 10 20 kHz 03 1.0
5. Frequency and time weightings ut | kliz 0.2 0.2
6. Long - tonm stability 0.1 0.1
7. Level lincarity on the reference level range 0.2 0.3
. Level linearity including the level range control 0.2 0.3
9. Tone burst respomse 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. Iligh level stal 0.1 0.}

I

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

26338331

51f1 % inthorn Road Bangbumyu. Bangplud, Bangkok. 10700 Thailand
mail - cat bralicn@: thipnern com

SITHIPORN)

associates

WAL 10028
CAUMATION 2158

4. Electrical signul rests of frequency

ightings

Weighung nerwork response with relutive w1 kHz,

Cert. No. :
Job No.
Pages

ACL24306
: VCETACO164
t 508

Freguency Devialion {rom various [requency weighling response cunve (dB)
Lhed Flat C-weight A-weight A‘;::“
63 0.0 0.0 0.0 £2,0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 B
1000 0.0 0.0 0.4 =10
2000 0.0 0.0 0.0 =10
4000 0.0 0.0 0.0 =30
3000 0.0 0.1 0.] =5.0
5. Frequency and lime weightiogs at 1 kHz
5,1 Frequency weightings at § kliz
Muusured Deviated Acceplance
Frequency Value Value Limits
Weighting (B ) (ds ) (dB)
A - weight 94.0 0.0 102
C = weight 94.0 0.0 +02
Flat 94.0 0.0 102
5.2 Time weighting at | kHz
Anticipated Meusured Deviated Aceepunce
Frequency Value Valoe Valuz Limits
Weiphting (dB) {dB ) 1dBJ (dB)
Fast 94.0 94.0 0.0 40,1
Slow 94.0 94.0 0.0 £0.1
Ley 94.0 94.0 0.0 +01
6. Long = term stability
SLM Display | SLM Display | Deviated | Aceepunee
Frequensy at inltial at final Vilue Limits
Weighting (dB ) (dB) 1dB ) (UB )
A - weight 94.0 94.0 0.0 103

- o T




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

451-451/1 Si-nthorn Road, Bangbumry, Bangplud, Bung’ ox 10700 Thaiand associates -

Tol +86 2433 8371 Email - caibration@silhiphorn com LIRS AP
CALIRATIDN EV58

Cert. No. : ACL24306
Job No. : VC67AC0164
Pages  : 6ofg

7. Level liocarity oa Lhe reference level range

Anticipuied Measured Devialed Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 =11
136.0 136.0 0.0 + L1
135.0 135.0 0.0 = 1.1
134.0 134.0 0.0 = 1.1
1330 133.0 0.0 =Ll
1320 132.0 0.0 =11
131.0 1310 0.0 +1.1
129.0 129.0 0.0 =1.1
124.0 124.0 0.0 =11
119.0 119.0 0.0 =11
114.0 114.0 0.0 =11
109.0 109.0 0.0 + L1
104.0 104.0 0.0 =1l
99.0 99.0 0.0 =1l
94.0 94.0 0.0 = LI
89.0 84.0 0.0 211
84.0 84.0 0.0 = L1
79.0 79.0 0.0 = L]
74.0 74.0 0.0 2 L1
69.0 69.0 0.0 + 1.1
6.0 64.0 0.0 =1.1
59.0 59.0 0.0 =11
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 + L1
44,0 44.0 0.0 =1l
39.0 35.9 0.1 + 1.1
34.0 34.0 0.0 + 1.1
30.0 30.0 0.0 0.1
29.0 29.] U.1 1.1
28.0 28.1 0.1 1,1
270 271 0.1 *+ 1.1
26.0 26.2 0.2 + 1.1
25.0 233 0.3 + 1.1

= L -

SITHIPORN ASSOCIATES CO, LTD.
CALIBRATION LABORATORY SITHIPORN;

451-451/1 Sinnthorn Roac!, angauninu Bangpiud. Bongkok 19700 Thailand associates

Tot 466 2432 8331 Emai: culiration@situproincom NLCTERTIS §T6ES
CALIBRATION BT

Cert. No. : ACL24306
Job No. : VC67ACU164

Puges @ 8ofB
10, Peak C sound Jevel

Nutnber ol cycle Amticipated Measured Deviated Aceeplance
in Value Value, Lepenk Valuz Limits
lest signal 1dB ) (dB ) idB) 1dB )
Conlinuous 133.0 133.0 0.0 =30
One 136.4 136.3 -0.0 =30
Number of cycle Anlicipated Meesured Deviated Aceeplance
in Value Value Value Limits
et signal (dn) (dB) {dB) 1 dB}
Continuous 133.0 133.0 0.0 +2.0
Posiuve halleycle 135.4 [35:2 -0.2 2.0
Negative halfcycle 135.4 135.2 -0.2 =20

11. Overloud indicution

Mecasured value { dB } Deviated Acceplance
Positive Negalive Value Limits
one-halleyele | onc-hall cycle (dB} {dB)
89.6 8.6 0.0 =13

12. High level stabillty

SLM Display | SLM Display [  Deviased Aceeptance
Frequency - at fnitial at final Value Limits
Weighling (dB ) (dB) {dB } (dB)
A - weight 137.0 137.0 0.0 .3

The reported uncenainty is based on a standard uncertainty mulliplied by coverage fucior 4 — 2

or any value [ollowing i viding a lavel of ¢ of

End of Calilirafion Certilicate B2

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPOR N)
45k251/1 Smnthorn Road Bangbamni Bangplud Bangsok. 10700 Thailand associates
Tol 45624338321 Emad: cohoraticngiithiphorncom

CerL No. : ACL24306
Job Na. : VC67AC0164
Pages : Tofy

8. Level Uneorlty Including the level range contral

Anticipated Measured Deviated Acceplance
Range Vulue Value Value Limits
(dB) (dB) (dB) (dB)
130 94.0 94.0 0.0 0.1
Anlicipated Measured Deviated Acceptance
Range Value Value Value Limils
(dB) (dB) (dB ) (dB )
130 30.0 30.1 0.1 =1.1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceplanee
duration, Th Cuycle Valse Volue Value Limits
Weighting (ms) (dB} (dB) (dB) (dD)
0,25 i 108.0 107.9 -0.1 1.5:-5.0
Fust 2 8 117.0 117.0 0.0 1.0:-2.5
200 800 1340 134.0 0.0 +1.0
v 2 8 108.0 108.0 0.0 1.5:-5.0
200 300 127.6 127.6 0.0 £1.0
0.25 ] 99.0 98.9 0.1 5150
SEL 2 8 108.0 108.0 0.0 1.0:-25
200 8OO 128,0 128.0 0.0 1.0

= oSS

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrue Ressarch plc

DATE OF ISSUE 29 January 2024 CERTIFICATE NUMBER 207437

Cirrus Research ple Page 1 of2
Acoustic House Approved signatory
Bridlington Road N.Smith
Hunmanby . p A
North Yorkshire | Electronically signed:
YO14 OPH

United Kingdom \QD %&.

doseBadge Reader : IEC 60942:2003

Instrument information

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

Serlal number: 73729

Clase: 2

Test summary
Date of calibration: 29 January 2024
The doseBadge reader detailed above has been to the i data as il in the ing manual

and in the half-inch configuration. The procedures and technigues used are as described in IEC60942_2003 Annex B —
Periodic Tests and three delerminations of the sound pressure level, frequency and total distortion were made.

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

The results have been comecled to the reference pressure of 101,33 kPa using the manufaclurer's dala.

The doseBadge Reader has been shown o conform to the Class 2 requlremenls for penodlc {esling, des::nbeu in Annex
B of IEC 80942:2003 for the sound pressure level(s) and stated, for the under
which the tests were performed.

Hewever, as public evidence was not available, from a testing arganisation responsible for pattem approval m
demonstrate thal the model of doseBadge Reader conformed lo the i for patten

Annex A of IEC 6D942:2003, no genera! statement or conclusion can he made about conformance of the doseBadge
Reader to ihe requirements of IEC 60942,2003,

Notes:

This cartificate provides traceability of measuremnt ta (he SI system of urils and/or o units of measurament relised ai Ihe Nalon) Physical
Laboratory or other recognised national metrology Insfilules This cerlificate may not be reprooucad other than in full, excepl wilh the prior written
appraval of lhe (ssuing kaboratory. The resulls wilhin this certiicale relate only o the nems calibraled. The reported expanded uncertainty Is Dased on @
standard uncertalnty mulipliad by & caverage facior k=2, provkling 2 coverage probabilly of approximalely 5%,




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 29 January 2024 CERTIFICATE NUMBER 207436

Page 10l 2
|Approved signatory
N.Smith
Elecironically signed:

: IEC 60942:2003

Cirrus Research plc
Acoustic House
Bridlington Road
Hunmanby

North Yorkshire
YO14 OFH

United Kingdom

doseBadge Reader

Instrument infarmatlon

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

Serlal number: B9107

Glass: 2

Test summary
Date of calibration: 29 January 2024
The doseBadge reader dstalled above has been calibraled tc the published data as described in the operating manual

and in the half-inch The proced and t used are es described in IEC60942_2003 Annex 8 —
Periodic Tests and three dalermlnauons of the sound pressure level, frequency and lotal dislorlion were made

The sound pressure level was measured using a WS2F
Research plc.

pl type MK:224 by Cirrus

The resulls have been comecled 1o the reference pressure of 101.33 kPa using the manufacturer's data,

The doseBadge Reader has been shown to conform to the Class 2 requaferr.anls for pariodic lestlng‘ cescribed in Annex
B of IEC 60%42:2003 for the sound pressure level(s) and freg y¥{ies) stated, for the unger
which the lests were performed.

However, as public evidence was not available, from a testing argn‘\ sabon responsible for pattem apnrwnl lo
damenstrate that the model of Badge Reader for pattern

Annex A of IEC 609422003, no general stalement or c.nnmsnon ‘can be made about conformance of the ooseBadge
Reader to the requirements of IEC 60942:2003,

Notes:

ficale provides b the 51 of unts andior to unis of
mlmﬂym:m This certibcate may not be nepraduced ciher than in full except wi lne gnor wasen
approval of tha Bsuing laboratory. m;uwnuﬂnn;mnhhm»m-mnmn Tre reported expanded uncotanty is based on &
rininty muttipled

by & coverage factor ke2, provising A coverage probasilzy of approcaiely 85%

renleesd ot the Nal

Acctented coloiomion iaberotary
1SO/ILC 170252017
NSC-TiSI Tis 17025
CALIBRATION 0367

NSC-TISI-TIS 1725
CALIBRATION 0367

71 e Wt Bong b
e (ot

Temperatue measaterent Mbsentory
Caiibrofion wervices department

CERTIFICATE OF CALIBRATION

Centficate No,  :CDT-144-67 Page 1 0f 2 Pages.

MEASUREMENT ITEM

Cerlificale Number.
CERTIFICATE OF CALIBRATION 207437
Page 2 of 2
Environmental condltions
The fallowing conditions were recorded at the time of the test:
Before  Pressure: 101.44 kPa Temperalure: 21.3°C Humidity: 358 %
After Pressure:  101.44 kPa Temperalure: 21.3°C Humidity: 359 %
Test agulpment
Manufacturer Model Serial number
Dislorlion Meter Keithley 2015 0994818
Acoustic Calibralor Bruel and Kjaer 4231 2610257
Environmental Monitor Comel T7510 21962628
Initial Acoustic Results
Expecied | Sample 1 | Sample 2 | Bample 3 | Averape | L[ T L
Level (dB) 114,00 114.31 114.31 114.29 114.30 0.30 0,75 0.11dB
Distortion (%) < 4,00 032 026 0.40 0.33 033 +4.00 0.13%
Frequency (Hz) 1000.0 998.2 9983 998 3 998.3 A7 20,0 0.1 Hz
The my {as by the expar uncertainty of
measurement, must nol exoeed the wrrespondmg tolerance.,
Adjusted Acoustic Results
Expected | Sampie 1 | Sample 2 | Sample 3 | Average T |
Level {dB) 114.00 114,01 114,01 114,02 114.01 0.01 10.75 0.11dB
Distortion (%) <4.00 0.30 0.34 0.34 033 0.33 +4.00 0.13%
Frequency (Hz) 1000.0 988.1 998.3 9983 998.2 1.8 $20.0 0.1 Hz
Funetionality Results
End of results
Certificale Number:
CERTIFICATE OF CALIBRATION 207436
Page 2 of 2
Environmental conditions
The following condilions were recarded at the time of the test:
Before Pressure:  101.41 kPa Temperalure 21.2°C Humidity: 37.1%
After Pressure. 101.41kPa Termperature. 21.2°C Humidily: 37.4 %
Test equipment
Manufacturer Model Serlal number
Distortion Meter Keithley 2015 0994818
Acouslic Calibrator Bruel and Kjaer 4231 2610257
Environmenta! Manilor Comel T7510 21962628
Initial Acoustic Resulis
Expected | Sample 1 | 3smple 2 | Sampte 3 | Average | Davlation | Tolerance | Uncertalnty
Level (dB) 114,00 113.55 112,54 113.54 113.54 046 10.75 0.11dB
Distortion (%) <4.00 043 0.45 0.42 0.44 0.44 +4.00 013 %
Frequency (Hz) 1000.0 1002.3 1002.3 1002.3 1002.3 23 +20.0 0.1 Hz
The measured (as by the of
measurement, must nol exceed the ccrrespondlng tolerance,
AdJusted Acoustic Resulis
Expectad | Bample 1 | Sample 2 | Sample 3 | Average | Devlation | Tolerance | Uncertainty
Level (dB) 114.00 113,98 114.01 114.01 114.00 0.00 10.75 0.11dB
Dislartion (%} < 4,00 0.33 0.34 0.33 0.33 033 +4.00 0.13%
[Frequency (Hz) 1000.0 1002.3 1002.3 1002.3 1002.3 23 +20.0 0.1 Hz

Functionality Results

End

Function

of resulis

: Heal Stress Monltor

Calibration procedure:

MANUFACTURER - Defta OHM The lemperoture caticratior was dore bv
MODEL/TYPE HD322 ’: N‘T:ﬂ' ’ml‘nrulm'\ methad dﬂ; M-(Ldoaj
fine rson e

SERIAL NUMBER + 22016350 it e
‘ ital lemperature ane stondard

1D NUMBER + RYG_FS0580 temperature prsbe The Proture sea'e use

CONDITION AS-RECEIVED ; Used item war based o PS80

CUSTOMER + ALS taboratory proup {thailand) o, Lid

104 Phatthanakan 4€, Phatthanakan Rd ,

Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thaland

Traceabibty

Pl mapcomment ressls oo Doceche Io fhe
slermitenal svstem of wnlts (Sl through
Valon! Insbivee of Metrology Mheraad (MINT}
Lertficote rumber  T1-0647-24,  Certificate

RECEIVED DATE 119 Jul 2024 Fimber EA-0101-23
MEASUREMENT DATE 07 Aug 2024
ISSUE DATE 07 Aug 2024 Reference Used During Calibration

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:

Temperature
Relative Humidity

NOTED: The certificate i vahid only to the dem calibrated on dote and prace of calibration

TABULATION OF RESULTS:

Tne tabie on nex: rage gioe the measured values

Cslibrated by*
L) Mr. Sorawl Thachalad
I Miss 1traparn Lertanmphol
! M2 Fuang-umpas Praammit

1230430 hs

550150 SAK

IEW BT

ROVED BY ..

VT CAL DATE .,

e

NJ(bf (Y-\.. —

. Starderd Vempernture frate

Moce! STS-100 4500, Sena! Mo 167652.09,
Due doie 6 Mar 2025

2 Digtof Temperatute indicatat

Mode! DT=1000-A #4h it Serizi No. 671407
60591 Due gate 14 Sep 20240

Uncertainty of Measurement
The resorca unzertointy of meosuremens i
baed on the stundart acertzinty munniicd by
o coverage foctar k=2, Wheh Jor o normal
disitibuticn  cortesponds to ¢ coverage
probarwn of approximelety 553 The stancard
uncertond hos been aelermined in occoraance
vith the GUM: ‘Evaluotion ¢f measuremen: aata
Guar to the exvressun o] uncentGady
measurement’

7 e
-
Cablratian Departm

Approver sgeatory

THIS CERTIFICATE MAY NOT BE REPROBUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED

N WRITING FADM THE LABORATORY
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Conlinuation af Certlfieate of Callbration Number COT-144-67 Page 2cf2 Pages

Betub of 171 Withoul Ad; a with

SalteationBange:  20°Crod0C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201,2 5/N: 22025580,
Dimenslon: Dlemeter 3.3 mm. Length 170 mm,

Immersion Depth Standard Reading UUIE Beacing Eoer Uncertamty.
fmm) ra [xe] [K:] (]
4] 20059 200 N T _—-H_D‘WQ—
80 25054 250 o1 0.039
80 30045 300 oo u.09g
80 35036 LR 01 0.099
0 46027 998 63 0090

Table 2 This equipment
Dimensian: Dlameter 3.3 mm, Length 205 mm.

probe Moded, TP3276,2 5/N: 22023942,

Immersion Depth Standard Reading, VUG Reading Emor Uncertaln

[mm} (3] (4] (] e
110 w0050 201 a0 0039
110 25054 5.1 uo oo
110 30045 ELN 01 o
110 35037 350 aa 0.0¥
110 B __ﬁ_ugz'.l'____ 40.0 0.0 ooy

Table 3: This equipment was connerted with lempesature prabe Model: TP3207.2 5/N: 22025040,
Dimenslon; Diameter 14 mm. Length 150 mm,

Emenetyion Depth Stpagiaed Bradiog MUL Beading Emror Uncertainty
[mm} i ey re rey
75 20059 201 0,093
75 25054 250 ao0ss
7% 30045 293 0099
5 35.037 349 0093
/o, SO 1 1 [ £ PYNSEY 2090
YUC*: L Under Calibration
**"End af Cortificate of Calibration***
| ~ %
| W, |
|
i A O
f Cert EOT-CH5-67 Pagr 2 of 2 Pages
Bewuls of Calibration: 3 W thout Adjustment [ With Adjusiment
Calibration Renge: 20°C 10 40°C
Functian:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 20030506
Dimension: Diameter 33 mm, Length 170 mm
Imenession Degih andard Keading ULIE Beading Err Uncertamry
{mm} (4] ra rel ra
80 20058 261 oo 0% )
30 25047 251 0 03y
BO 30342 El o 0928
80 35035 331 01 D03g
80 40 025 401 401 1
Table 2: This equipment was connected with Globe thermometer probe Mode!. TP3276 2 5/N: 17009154,
tmension: Dismeter 3.3 men. Length 205 men.
Imamersion Depth Stardard Reading MUC Ryading Mageriaingy
{mm) re rey [{-]
110 20058 w00 al 0025
110 25047 250 [-14] cow
110 30042 300 oo -
110 35035 350 wo L0
110 40025 40.0 a1 .16

Table 3: This equipment was connecied with temnes ature probe Madel; TP3207.2 5/N: 15033223,
Dimensian: Dlameter 14 mm, Length 150 mm.

immerionDepth  Smagasd Beading LUC Reading trro
{mem) el ra i)
75 Wy Sa 20059 U 0o
7 25047 250 00
- 30043 38 02
i 3.035 347 03
5 40024 36 04

UUC*: Un't tnder Callbre on
Ramark. The reported uncertainty of measurement s G 16, based on stzndard uncertanty muliy d by a covecane faczar k=2 21
prowding alevel of cantidence of appraximately 95%

=**End of Centlficate of Callbration***

Accridited cotibraton ioboratory
1SO/IEC 17025 2017
NSC-TISITIS 17025
CALIRKATION 0367

Temperatue mecsurement laboratory
Cotibration services depastment

NSC = TISI = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate No. < COT-D&5-67

MEASUREMENT TEM + Heat Stress Monitor

MANUFACTURER : Delta OHM

MODEL/TYPE :HD322

SERIAL NUMBER +15030244

iD NUMBER L AYG_F50236

CONDITION AS-RECEIVED < Used item

CUSTOMER < ALS laboratory group (thailand) Co., Lid

104 Phathanakan 40, Phatthansian Rd.,
Khwaeng Suan Luang, Khel Suan Luzng,
Bangkok 10250 Thailand,

RECEWVED DATE 115 May 2024
MEASUREMENT DATE 117 May 2024
1SSUE DATE 121 May 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition In the labaratory are as follow:
Temperature 1230230 i€
Relatwe Humidity 18504150 %RH

NOTED; The cert ! cote Is volid only o he item calibroted an date ond ploce of catibrahon,
24

TAEULATION OF RESULTS: /’470!00»« L
The table on next page gve the measured values

Clibrated by

Sorawat Thacnalad

T thas itraporn Lertuomphal
T M. Buangrumpar Phoommit

Page 16! 2 Pages

Collbration procedure.
The temperaiure tav: salion was aurie by

In House caliproticn rwthod c W/CLOGL
aceording to compe)~an methao with stanagrd
aa! lemperature ndicotar und stanaord
temperotare proke. The lemneratyre scale wse
wojs bosed an ITS-80

Truceobriry:

The FSITPRCrL BT St Oteahle 1 Mhe
intesnations! svstem of umts (S through
Naliona Inszan of tMelroiugy Thaitumd (NIMTS
Cerificate number T 034724, Certficnte
ramber: [R 0101-23

Reference Used During Callbration:

1 Standard Temperoture Prove

Wodel S15 100 ASD), Scrio! No. 667662 9,
Due dote. 26 tAu 2025

2 Digital Teinpesoture tadolor

Mol D11-2000 A MK I, Senal Na. 671407
00831 Dur date 14 Sep 2008

Uncertainty of Measurement:
The reperied uncertomty of westurement 4
besed on the stundord uncertalinty nultihed by
o coverage foctor k=2, V4hen for o rormal
dus hulion conespendy 1o @ coverage
provabibty of appros mately 95% The standard
unicertemty has been vetermned - uccordonce
wit's Lhe GUM ‘Evalaation of measurement data
GLde w0 the erpression of uncerigisty i
medsurement’

Ze

Appraved signatory

Mr Paninva Booncharoen
Calibraticn Department Manager

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

IN'WRITING FROM THE LABORATORY

Accredited calibration laboralory
PIRAS AT ASSOCIALL S €01 LTI 1SO/IEC 17025:2017
NSC-TISHTIS 17025
Siitee Asoraies €o,ue CALIBEATION 0367

ENTE AL BT
Cotclianem 131, Ad Sraithas's Bangiorga Temperature measurement foboratory
Uanginr 100 (T13 2 wih Callbration services deportment
]

Moesersoangaes

Erme rates s D ranatee rem
Wenite wam pmtate (i

NSC-TISI - TiS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certificate Na.  : CDT-018-67

MEASUREMENT ITEM : Heal Stress Monitor

MANUFACTURER :Delta OHM

MODEL/TYPE 1HD32.2

SERIAL NUMBER 218018311

1D NUMBER <RYG_F50356

CONDITION AS-RECEIVED : Used item

CUSTOMER + ALS labaralory group {thailand) Co., Ltd,
104 Phatthanakan 40, Phatthanakan Rd,
Khwaeng Suan Luang, Khet Suan Luang,
Dangkok 10250 Thailand.

RECEIVED DATE 11Jan 2024

MEASUREMENT DATE 12 Jan 2024

ISSUE DATE :17 Jan 2024

ENVIRONMENTAL CONDITIONS:

Ambienl condition in the laboratory are as follow:
Temperature ©23043D c
Relazive Humidiy 550£150 WAH

NOTED: The certificote is valid only to the item calibroted on dote and place of calibrotion.

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

ok T

il ze

T
| ] f
|
Callbrated by: | 1k
O W1, Seu awit Thackalad ket

(1 Miss Intraporn Lertsomphol
[ Ass Ruangrumpai Phaommil

Page 1 of 2 Pages

Codbsation procedure:

TRe femperstune COMbRItion was Soor by
fhiouse colbrotion method e WACLO0!
DEEATing 10 COmPOrEON iethod with Herdend
dgtel temperol Adicsios and Mengery
temperstute prode The temperatury sole e
wast bated on T5-50.

Troceobity:

Tre mec.ctement resats ave trocecble 10 1he
erationsl gptem of wats (S} through
Notrons! tagtauie of Rbeirolagy Thovand (NIATT
Cortglnotr  mumber. Centifiecee
nomber: FA-OICI-2T

Reference Used During Colibration:

. Standard Temperoture Probr

Model, STS-100 A500, Sertol Na : 667662-09,
Due date: 28 Mor 2024

2. Digial Temperature indicator

NModel DI 3000 A MK I, Serial No.: 671407
00591 Due dote: 14 Sep 2024

Uncertainty of Measurement:
The repored uncertainty of meusurement is
based on the standard uncerainty mutz plied by
a coverage jactor k=2, Which for @ normal
distribwtion  corresponds o @ coverage
probabibty of opprosmately 25%. The stondard
unceriainty hos been determined in accordence
wh the GUN ‘Fvafuation of measurement data
Guide 10 the expression of uncertainty m
measuremen!”

L A
T

A Parinys Boontharoen
Calibration Department Manage«

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

1N WRITING FROM THE LABDRATORY



HIRASNATET ASSOCIATT - O

Cantinuation af Certificate of Callbration Number CDT-D18-67 Page 20° 2 Pages

o8: 17 Without Adj D with

nge:  20-4C°C

Functlon:

'I'.IHG 1: This equipment was cannected with wel bulb probe Model: HP3201.2 5/N: 18021466,
Dimension: Diameter 3.3 mm. Length 170 mm,

Immeeiion Depth ﬂm.lumﬁn U Brading Error Uncertainty
{mm} ra e el e
80 20,053 0o -0.1 0.08%
80 25045 250 0o 0039
80 30030 30.0 [Xa] 0,093
:b) 35039 350 00 coas
52 40.030 00 00 negy
Tabte 2: Thi: i was ith Globe prabe Mode!. TP3276,2 $/N: 18020453,

Dimentlon: Diameter 3.3 mm, Length 285 mm.

Immenian Depth Standard Beading UUC Reading Error Uncertalnty
{mm) ral o (8] 'cl
110 20052 2-0 0 0.0 0.14
110 25,045 23 01 0,039
110 30,040 301 o1 DLy
110 35039 a1 01 D.M
110 40.030 40.1 0.1 0033
Table 3: Thi; was ith probe Model: TP3207.2 S/N: 18021258,

Dimension: Dumeter 14 mm, Length 150 mm,

Empr Uncertalnty
) a & o
7 20053 W7 o1 - 0055
75 25.045% 250 0.0 0093
75 30040 300 0.0 0093
/5 35039 339 0.1 0.099
e 75 40030 ~ 39.9 01 004y

Yuc®: Unit Under Calibration

emark. The reported imeetainty of measutement 1s 014, b i
f , based on standard uncerainty muliplied by a cove =
providing a level of confidense of approximatety 95% = TR rorkeaid

***End of Certificaty, of Callbeation*=*
'

oo

IR

NAC

HRANATIL ASSOCIATES COLLTD

Cantinuatlon of Certificate of Callbration Number CDT-010-67 Page2¢! 2 Pages.
Rt of @ without T with
n Range; 20-40°C
Funcilon:
Table 1: This equipment was connected with wel bulb probe Madel: HP3201.2 S/N: 16008206,
Dimenslon: Dlameter 3,3 mm, Length 170 mm.
Immeriien Depth Standard Reading WUC Beading Errge Uncercatnty
{mm} re e I ra
™ Y R 202 o1 0089
80 25.051 252 0.1 0wy
o 30047 302 [1Vg opss
80 35038 352 02 0D38
B0 40035 402 02 0099
Table 2: This equlpment was connecled with Globe thermometer prabe Modsl: TP3276 2 S/N: 17015123
Dimension: Diameter 3.3 mm, Length 205 mm.
Depth UUE Readig Ecror
{mm) ra re ra re
110 20059 02 01 0059
110 25082 252 01 0099
110 30047 302 a2 0093
110 35039 352 a2 0099
110 20,035 207 02 0099
Table 3: This was connected with probe Model: TP3207.2 S/N: 17003390,
Dimensian: Dlameter 14 mm, Length 150 mm,.
Depth UUE Readng Eror Uncertainty
(mm) [¢~] ra 'q re
s T T Taaese 202 o1 0089
7 25052 251 0.0 0099
75 30047 239 a1 0099
73 35040 348 02 0039
75 _20.036 £ 03 e 00

YUC™: Unit Under Callbration

End of Certificate of Calibration*™*

)
| NAC
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Accredited colibrotion laborotory g e
NRAN AT ASSOCIATL S COLLID (SO/EC 17025:2017 “rafut i
NSCTISITIS 17025 NSC—TISI-TIS 17025
CALBRATION 0367 CALIBRATION 0367

Braates s aes Conitd

belenbawm 2371, Ad Wi
(e

Fargbokya

L=t AL et e ater e
W e s st g

Temperature measurement labaratory
Calbeation services department

CERTIFICATE OF CALIBRATION

Page 10f 2 Pages

Certificate No.  : CDT-D10-67
MEASUREMENT ITEM + Heat Stress Monitor Calibration procedure:
MANUFACTURER - Deltm OHM The temperature mlr‘bmuanm was dare by
In-House calibration mathod ©s WI-CL-001
MAODEL/TVEE $HD322 occarding o comparison methad wit standard
SERIAL NUMBER iy digttal temperaturr Indicator and stondard
1D NUMBER + RYG_f50217 Temperature prote. TRE fempergture 5o Lie
CONDITION AS-RECEIVED . Used ftem wos based on (7590
CUSTOMER  ALS laboralory group {thailand) Ca, Ltd
104 Phatihanakan 40, Phatthanakan Rd., Traceability:
Khwaeng Suan Luang, Khet Suan Luang, The micscrement mu/n; are Imr;;a‘blchm the
: internagonal system of wnits (Sl througi
Panghol; 10250 Thaflnd National Instiwte of Metrology Thailand (NIMT)
Cermicaiz number, TT-003823, Certificate
RECEIVED DATE :05 Jan 2024 e fER0101-25
MEASUREMENT DATE +08Jan 2024
ISSUE DATE +09Jan 2024 Reference Used During Colibration:
3,Standard Temperature Probe
Model: STS-100 4500, Serial No. (67682 05,
ENVIRONMENTAL CONDITIONS: Doz dalch28Mar2024

Amblent condition in the laboratory arc 2s follow:

Tempersture
Refative Humidity

1230430 C
1550150 %RH

NOTED: The certificate is valid onfy to the ilem calibroted on date und piaxe of calibratlon

TABULATION OF RESULTS:

The table on next page give Lhe measured values.

Callbrated by:
TN Sorawit Thachatag

T Miss Jiitraporn Lertsomphol
” Miss Ruangrumpai Phoommit

1hilsm

/LF Approved signatory: ... . .|

2 Digital Temperaiure indicator
Madel: DT1-2000-A MK, Scria! No. 671407-
00581 Due dote* 34 Sep 2024

Uncertainty of Measuremenl:
The reported uncertomty of meosurcment s
based on the standard uncemainry: multiphed by
a coverage foctar k=7, Which for a normal
datibubon  comepords t0 O coverage
probobikly of approximately 95%. Tne stendard
ungertainty Kas been devermined in a¢rordonce
GUN Tvakaton of megiurement ata

Guide to the expression of unceaainry in

measurement

Mr. Parinya booncharoen
Callbration Department Manager

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

1N WRITING FROM THE LARORATORY
‘\fl': .,
SN
( P
NA Accredited corranon laboratory 4, ,/r:‘\\ o
PIRANATS | ARSI NT = 0L 11y SO/IEC 17025 2017 rafiy
NSC-TISTiS 17025 NSC = TI51 = TIS 17025
Neaates Avea ates G 110 GALBRATION 0367 CALIBRATION 0367
Sl 50zt o€
Peitniaim £ 4,0 AINED D AtnjuonE Temperature mevsurement ioboratory
Largaon roxo (1oaant Co'o-utian services deportment
o A8
Mo w86 PATHINY
E e sl brat on@seansiee 0=
WeL 1w ranaiee 23
Cortificate No.  : COT-143-67 Page 10! 2 Pages
MEASUREMENT ITEM + Heat Stress Monltor Calibratian procedure:
FAANUFACTURER + Delta QHM The temperature covbrarion was aus ks
inHouse calibrotion methos wr WIL1:001
MODEL/TYPE *HD322 p
accerding to companson‘methad with siandord
SERIAL FLBARER: £22016355 disual temperature mdicetor and  stondard
10 NUMBER + RYG_Fs0579 temperatuee probe. The femcerature scole use
CONDITION AS-RICEVED Used item was bosed on 175 94
CUSTOMER ALS Isbortory group (thailand] Ca, L1d
104 Phatthanakan 40, Phatthanakan Rd., Troceobilrty.
Khwarrg Suan Luang, Khet Suan Luang. Thr recieement feaa™t 00F Hosrabic
pangkok 10250 Thaiand Atermauing, avstem of units (Sl trough
Natwno! tnstiute of Merrology Thaien (NIMT)
Cermfcate number  TT-0047-74, Cenficate
RECEIVED DATE +18 101 2024 mber, CA.010123
MEASUREMENT DATE + 05 Aug 2024
ISSUE DATE +07 Aug 2024 Reference Used During Catibrotion.

ENVIRONMENTAL CONDITIONS:

Armbaent congitaan in the Liboratory are a3 follow.

Temperatore
Refative Humidity

123030 e
550£150 RH

NOTED: The certificatc is valid only to the stem: calibrated on dote and place of calibration,

TABULATION OF RESULTS:

The table on next page give the )rml.\‘rd\'lms

Callbrated by:
M Sorawit Thachalad
s atraporn Lensomphol

M .5 Buangrumpa) Phoormmit

APPROVED BY 77,7 P

{
E
: Lo/ am [

i
+ NEXT CAL, DATE ..

1, Standard Lompeentuse Prabe

Model, 55300 A500, Seriol Nc . 367662-05,
Due date: 26 Mor 2025

2. D wital Temperature inaxatar

Moar: DT7 1000-A MK IL. Serial No~ 671407
0059) Due date, 14 Sep 2024

Uncertainty o} Measuremeant.
The reported uncertainty of measurement is
kasea on the standard uncertarty mued by
a coverage factor k=2, Which for o nomagl
distrhution  coresponds  io o roveroge
Frobabiity of eppras-nately 5% The standars
uncertointy has veen determined in nerordance
w it Ihe GUM “Evaluaian of measurement dola
Guide do the expression of wncertuaty in
megsurement”

’ % 2
2 Yy et
e Approved slgnatory "}ﬂ"‘ Ll

Mr Py buoncharoen
Callbration Department Manager

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

iN WRITING FROM THE LABORATORY



NAC Accredfied cotibrotion loboratary

. > & _ IRANATT ASSOCIATE & L0 ISONEC 170252017
UEEN AL ARR DG ANl NSCTISHTIS 17025 NSC = TISI = TIS 17025
drwnter dingsiatel G ltd CALIBRATION 0367 CALIBRATION 0367
530
o ) 71,74 Watsharia Curghchya Temperature measurement foborotory
Continuation of Certlficate of Callbration Number CDY-143-67 Page 2 of 2 Pages. argeek 10 3{T0a 303 Calibrotian services deparimant.
Te' -6bOELA0E1I
Khn AN
[ma s, catbotnBrasatee cor
Besult 1 Withou: Dwith e sty mmm grinaer
Safbration Range:  20Cto0°C CERTIFICATE OF CALIBRATION
Punction; Page 10120
Table 1; This equipment was connected with wet bulb probe Model: HP3201.2 S/N: 22015701, Cenlfiate No.  : CDT-054-67 age 102 Pages
Dimenslan: Dlameter 3,3 mm, Length 170 mm.
B MEASUREMENT ITEM - Heat Stress Monitor Colibroion procedure:
immeryion Degth Sandard Repding. HUC Reading Ettoe Uncertainty MANUFACTURER - Delta OHM The temperature colibration wa3 aone by
tmm) ro o o o inMouse cantration method o1 WICL-001
DEL/TYPE :HD322 .
HODE ';‘5 e octording to comparisan mrthod with Stondard
80 20 060 200 01 0,089 SERIAL NUMBER ' digital temperature ndicator and standard
8 25053 50 0.1 009 1D NUMBER +RV6_F50218 lemperature prabe. The Iempgrature scale use
% 30048 i 00 009 CONDITION AS-RECEIVED +Used item gl s
= es i o i CUSTOMER + ALS laboratory roup (thailand) Ca, Lid,
: : 104 Phatthanakan 40, Phatthanakan Rd., Traceabidty:
= 20029 1 =3} 0833 Khwaeng Suan Luang, K:E. ply L.a,:,,g‘ The meestirement results ore iraceable ta the
! iternatonal aysten of units (SY) through
Table 2 This equipment wes connecled with Globe thermometer probe Madel, TP3276 2 5/N: 22023934, Bangkok 10250 Thaland National Inssiaite of Meiralogy Thoilaid (NIMT)
Dimenslon: Dlameter 3,3 mm, Length 205 mm, Ceaffcate number: 17003823, Certficate
: RECEIVED DATE 112 Feb 2024 ot A
MEASUREMENT DATE £15 Feb 2024
Haodard Repding Error Uncertal - "
Sc Rpeddeg et el 1SSUE DATE :20Feb 2024 Reference Used During Caibration:
fmm} ro ra o rel L. Standard Temgerature Probe
- e ) o= e Dleed:L ‘s:.:-;on:;;:szanu;dserml No. 667652-09,
110 25052 281 00 0,099 RV CNMENTAL ‘_:°"."D'T'f"5: - 2. Dighal Temperature indicator
110 30048 301 01 0099 AmbicnL condition/in the [shoratopy,dreas foliow: 3 Modet. DTI-1000-A MK I, Seriot No. 671907-
110 15037 81 01 0,089 Temperature 1230130 c 00591 Due dote: 14 Seg 2024
Relative Humidity 15502150 %RH
110 4 4 01
2 S, | g, DO Uncertainty of Measurement:
N The reported uncertamnty af measurement is
Table 3: This equipment was cannected with temperature probe Model: TP3207,2 5/N: 22025053, i e
i " NOTED: The certificate is valid anly 10 the item cafibroted on dote and place of calibration, based on the standard uncertainty multipiied by
Dimenlon: Diameter 14 mm. Length 150 mm, i i placecf a coverage factor k=2, Vihich for o nommal
= s S— dstrisutos  coweipeads le @ covenope
h enat Uncerint probabily of searoumaicly £33 Tne stndara
- = - s o - uncertamnty has been deteemined in accordance
il e i o ra TABULATION OF RESULTS: M o :’) with the GUM 'Evaluation of measurement date
7 20060 202 T a0 The table on next page gve Lhe measured values Guide to the uxpression of uncerton'y m
¥ 25082 2.1 00 0099 [pleasiements
o 0048 300 na 0038 =
i 35038 350 00 a5
. 000 39 0.1 0038 .
WUC™: =1t Under Calibration
*€nd of Certificate of Callbration®** ' T —
e i
Calbrated by: N s i
2 | TIMr Sorawlt Thachalap | M. Parinya Booncharocn
. | 3 Miss littraporn Lertsomphal <alibration Depanment Manager

9 Mlss Ruangrumpai Phoommit

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
IN'WRITING FROM THE LABDRATORY
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NAC i
Accredited cahbration loboratory Ul TN
- ‘£ IRANATIE ASSEHIATE % €€ L EIb. . ISD/IEC 17025 2017 Feliglyey
NIANKTI L ASSOCIA TS COL LI NSC-TiskTS 17025 NSC—TIS( - TIS 17025
e Assorfates ol CALIBRATION 0367 CALIBRATION 0367
15 19,6773 05
Perctikatem 1,7/1, M Wattnopr: Dangiocyal, Temperatun: measurement labaralory
Cantinuation of Certlficate af Callbration Number CDT-DS4-57 Page 2 of 2 Pages B SO Tacand) Calibration services department
T AEDLACN1Y
Muzer £5263099463 *
r a0 [ 1 al IN@ tenaire com
Rerslrof o Without Fwith Vort = s uar e tam
Calibsation Range:  20-40°C CERTIFICATE OF CALIBRATION
Eunction: Certificate No,  : CDT-016-67 Page 10f 2 Pages
Table 1: This equipment was connected with wet bulb probe Modcl: HP3201,2 5/N. 22035270,
Dimension: Diameter 3.3 mm. Length 170 mm,
MEASUREMENT ITEM  Heat Stress Monitor Cofibration procedure:
MANUFACTURER + Delta OHM The temperature colibration was aone by
™ !Jw,i!um Error Wncertalniy \SRELITYRE] ‘HD32 in-House calibration mathod G5 WI-C(-001
{mm} el A ra e SERIAL NUMEER 815006716 actarding to comparisan methna with Standard
- Y] o] = T55s ! dightal temperature ndicarar and  stondard
JDINUMBER + RYG_Fs0221 temperature probe The temnerature scale use
80 25053 25,1 00 094 CONDITION AS-RECEIVED : Used ftem wos based on I75-5,
8 30043 309 oz 0039 CUSTOMER : ALS labaratory group (1hailand) Co., Ltd,
80 35033 351 01 0099 ol 0, .
- Tt 81 o Paaa Khwaeng Suan Luang, Khet Suan Luang, The meas.rement resulls ore tracenbie (o the

Bangkok 10250 Thalland wiemational wystem o wnits (SI) (nrough
Nanonal tnstiute of Metrolagy Tholtond (NiMT)

Table 2: This equipment was cannecled with Globe thermometer prabe Model; TP3276 2 S/N: 22035462, Certificate number:  TT-0038.23, Cerficair

Dlmenslon: Diameler 3,3 mm. Length 205 mm, RECEIVED DATE <11 4an 2024 number: £A-0101-23
MEASUREMENT DATE :11an 2024
" ISSUE DATE :17 Jan 2024 Reference Used During Cofibration,
immession Pepth Handard Arading UL Basdirg Error Uncertainty 1 Stanriord Temperature Prabe
tmm) fa [§%) ra el Model ST5-100 A500, Serioi Nv 667652-09,
- % Dur dote' 28 Mar 2024
. X % & B St condion i he R <l Dt Temperue oo
110 053 54 01 016 sy rvare pelpiniic? . Modcl: T/ 1000 A MK 1}, Seria! Na_ 671407+
- - P! SEhet 00591 Due date 14 Sep 2024

110 Mo b X o2 909 Relative Kumidity 1550150 %A

10 35.033 5.2 02 0,099 Uncertainty of Measursment:

10 40018 403 02 0099 The reported uncenainty of measurement t

NOTED: The certificate is valid only to the item calibroted on dateand place of calibration, based or, the Standard uncertanty multished by

Table 3: This a1t connected wi probe Model: TP3207.2 5/N: 15015495, o coveroge faclor k=2, Which for o narmal
Dimension: Diameter 14 mm, Length 150 mm. ditnbution  correspands  fo o  coverage
Brobabittty of approximately 85% The standord
N - » uncertainly hos been determined i accoraonce
immeridon Depth WU Feading Error Uncenalnty TABULATION OF RESULTS: 77/ g lo rp With ihe GUM ‘Evaluation of measurement dota
(mm) c) re) re) ra The table on next page give the measured values L1 - Gude 1o the expression of uncertainly in
S— measutement’
75 20064 203 02 0,093
% 25053 252 01 Q099 - ar s o
75 30043 300 0.0 0099
e 35033 150 00 0099 i lo/; /gs
a5 40,019 EEE 0.2 €099 1l

Uuct: Umrt Under Calibration
Remark. The reported uncartainty ol measus ement 1s 0,16, based on standard uncertamty muluplied by 2 coverage factor k=2 21
poviding a level of confidence of appraximately US's

Approved signatory: o

Calibrated by: I ] it e
[nd of Certmate of CAMPIan® IM- Sorawit Thachalad ! LYY Mr, Parinya #ooncharoen
., 7 has Iitrapom Lertsomphol s . d Calibration Department Manager
¥ ZJ Miss Ruargrumpar Phoommit s —

U mosa gyt (T
—— e i THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY



JIIANATI L ASSOCIANY S COLUTD

Cantinuation of Certificate of Callbration Number CDT-016-67 Page 2 of 2 Pages

Result of 2 Withoul Ad, O with

Calbration Range:  20-40°C

Functlon:
Table 1: This equipment was connected with wet bulb probe Model: HP3201.2 §/N: 13003587.
Dimenslon: Diameter 3,3 mm. Length 170 mm,

Degth : VU Reading Error
(mm) o o o ]
BD 20050 201 0.1 0089
80 25042 251 0.1 0,009
20 30040 300 v 0,099
80 15035 5.0 0.0 0099
80 40 026 400 0.0 0.099

Table 2: This equipment was connected with Giobe thermometer probe Model: TP3276.2 5/N: 15015967,
Dimension: Diameter 3.3 mm. Length 205 mm.

fiandged Rapding UUC Rpading Error Uncertainty
mm] ra a ra 3]
110 20049 200 0o 0.099
110 25042 a0 00 0,029
110 30040 300 00 0.099
110 35034 350 00 0039
110 40026 409 00 0,039

Table 3: This equipment was connected with temperature probe Model: TP3207.2 §/N: 15015492,
Dimension: Diameter 14 mm, Leagth 150 mm.

WUC Brading 12 Yaseqainty

{mm) ral re ra o
75 20049 202 02 002
75 25042 25.1 01 0,089
7 30040 300 a0 0095
75 35034 345 01 0095
) 20026 399 01 o 0,038

UUC*. Unit nder Calibration
“**End of Certlficate of Callbration™=*
HEANATLE ASSOCIATL GO0 1T
Continuation of Certificate of Callbration Number COT-055-67 Page 2 of 2 Pages

Resuh of Calbration: 2 Without Adjustment 3 With Adjustment
Calration Range:  20-40°C

Function:
Table 1: This equipment was connected with wet bulb probe Model: HP3201,2 $/N: 22035263,
Dimenslon: Dlameter 3.3 mm, Length 170 mm,

NA Accredted coliarotion laboratory

TIRANA T ASSOCIATS S €L T ISD/1EC 17025:2017
NSC-TISITIS 17025
CAUIBRATION 0367

e e aaseires O 178
6372410, 67,25 38

Temperature measurement laboratory
Catbration services departrent

32ca bralang itsraet coin
Wt v s AR

NN,
N

7,1'/‘_“\

AN
b

i

7,

NSC—TISI-TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

Certifigate No,  : COT-055-67

MEASUREMINT ITEM :Heat Stress Monitar

MANUFACTURER : Delta OHM

MODDEL/TYPE :HD322

SERIAL NUMBER + 15006714

1D NUMBER : RYG_FS0218

CONDITION AS-RECEIVED + Used item

CUSTOMER  ALS laboralary group {lhailand) Co, Lta.

104 Phatthanakan 40, Phalthanakan Rd.,
Khwacng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand,

RECEIVED DATE :12 Feb 2024
MEASUREMENT DATE :15 Feb 2024

15SUE DATE :20Feb 2024
ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratory are as follow:
Temperature 1230130 K9
Relative Humdity 15502150 %RH

NOTED: The certificale is valid anly to the item calibrated on date ond place of calibration

TABULATION OF RESULTS: ;}’}'m 4»0!« ")

The table on next page give Lhe measured values

ke

2lsp

ge 1072 Pages

Collbration procedure:

The temperature cahbration was done by
InHouse calbranon method gs  WI-CL-00]
occardeig fo comparison metkno wiih stonoard
aighol lemperaiure ndicator and standard
temperature probe. he femaerature scate se
was based nn [T5-1r,

Traceabitty

The masuteerent fesdis o' Ir3troble 1o ihe
atermdtaona astem of ety (3] irrough
Fonwna! iataute of Metrotagy Tharona (NMT]
Certficsie number. TI-0038-23, Cemificace
rumbes .0100-23

2. Dginal Temperature indiczior
Kodet DIV 1005-A ME B, Serial Ko, 671407+
COSDT Dre @ste: 14 Sep J0M

Uncertainty of Meosurement:

The repurted uncertainty of meosure
based on the standard uncertainty muli
o coverage foctor k=2, Whick for o normal
diinbution  covtesponds 1o o coserage
probobiity of opprosimately 958 The stangord
uncertcity has been determined i accoroance
with the EUM ‘Evuluotlon of mecsurement duta
. Guide tu the cxpresson of unzeriomty in
measurement’

l- Al

1 - '}

Calibrated by: | I\J JL\C signatory i

O Mr. Sarewit Thachalad i g Mr, Parlnya Baoncharoen

L wliss Jittragorn Lertsomphal L masesry SOV 0 LTI

R
& Mizs Ruangrurmpai Phoommil

Calibration Department Manager

Fb standars Reading ULC Reading Error Uncertatnty
tmm) rel (-] re) re
- 60 T 2008 204 03 0
:is) 25,054 254 as D33
&0 30,040 304 04 0099
50 35,006 354 04 0099
0 0018 e 13 0059

Table 2: This equipment was connected with Globe thermometer probe Model TP3276 2 §/N: 17023217,
Dimension: Diameter 3,3 mm, Length 205 mm,

Immersion Depth Standard Aeading ULC Hgading Ervor Uncertalnty
tmm) re re) ra G|
110 20,064 3 02 0059
110 25054 PER] 02 0,099
110 30040 303 03 0089
110 35027 53 03 D039
110 ADD1E 403 03 0,089
Table 3: This was cannected with probe Model: TP3207,2 S/N: 15015491,

Dimension: Dlameter 14 mm. Length 150 mm.

2 Osath UG Beding Ervor Unrerainty
(mm} a ey ra ra
75 20,064 205 04 To0%9
7 25054 254 03 00%9
=5 30041 304 0.4 00%a
is 35026 353 03 0099
5 awaig 402 92 00°9

UUC™: Unic Unaer Cafibralion

**&nd of Certificate of Callbration®**

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

IN WRITING FROM THE LABORATORY

NAC Aceredhted cabbrotian Joboraiory

HHANATT G A=50CTATES COLLTH ISO/IEC 17025:2017
NSC-TISLTIS 17025
R e A CALIBRATION 0367
AU I8 R
Ve vasem LR Watlwapta Sangyok Tempersiutr meciomement laboratary
Caftnton services department

T BT tew

i
N

o,

=

e

e,

I

h,

»
"a'u;m\\-\“
NsC-TISI-TI5 17025

CALIBRATION 0367

Page 1 of 2 Pages

Calibration procedure:

The temperoture calibrotian way done by
inHouse colibration method os WI-C1-001
according to comparison methou ith standard
digutol temperoturs aoiatur ond stondord
temperature probe The temoeralure scaie use
was bosed on 17590,

Traceabibty
The meaisrement resuls are iraceable (o the
ateenauonar sysiem of units {SY through
National Insatinte of Metsciogy Thi iand (NIMT)
Centificate number. TI-0044.23, Certficate
number: ER-0103:23

L e
CERTIFICATE OF CALIBRATION
Certificale Na, :CDT-017-67
MEASUREMENT ITEM : Heat Stress Monilar
MANUFACTURER elta OHM
MODEL/TYPE :HD322
SERIAL NUMBER 5006718
1D NUMBER < RYG_F50223
CONDITION AS-RECEIVED sed itern
CUSTOMER + ALS laboralary group {thaiiand) Ca., Lid
104 Phatthanakan 40, Phatthanakan Rd.,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thenand.
RECEIVED DATE 11Jan 2024
MEASUREMENT DATE $12Jan 2024
ISSUE DATE 7 Jan 2024

ENVIRONMENTAL CONDITIONS:

AmbienL condilion in the labaratory are as fallaw:
Temperature 2230%30 o
Relatve Humidity 15502150 %RH

NOTED: The certificate is valid enly to the item cofibrated on date and place of calivration,

TABULATION OF RESULTS: Ivsforern 7

The table on next page give the measured vafues

Whilzs

Calibrated by:
M. Sora it Thachalad

i Miss Jictraporn Lertsomphol
3 Muss Ruangrumpar Phoommmit et

| Appraved signatory

Reference Uised During Calibrotion:
+ Stendard Temperature Prabe
Modcl: §T5-100 £500, Sens! N
Due date. 28 tor 2024

2 Digitol Temperature indicotor

Model: DYI-1000- MK I, Senal o 671407-
00541 Due date, 14 Sep 2024

§7682.09,

Uncertointy of Measurement:
The neported uncertonty of measvrzment s
bosed on the stendord uncertanty muliip) ed Ly
a coveroge factor k=2, V/hich for a rormat
dstributon  coresponds o o coveroge
provabiiity of approx mutely 5% The stardord
uncertomty hos bren Getertuned in accordance:
with the GUV “Evalugliun of measurement dole
« Gude to the expression uf uncertomty n
measurement’

N
|

%

. P
\W‘V %

Mr. Pasinya Booncharaen
Calibration Deoartment Manazer

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN DBTAINED

IN WRITING FROM THE LARORATORY



NAC

JRANATLL ASSOCLA LS COLLTT,
Continuation of Certlficate of Callbration Number CDT-017-67 Page 2 of 2 Pages

Rewlt of Calibration; I Without Adjustmen:  JJ With Adjustment
Catbration Range;  20-40°C
Functlon;

Table 1: This equlpment was connected with wet bulb probe Model: HP3201,2 S/N: 18009588,
Dimension: Dlameter 3.3 mm. Length 170 mm.

LUC Reading Error Uncertalnty
[mm} ra ra ta fcl
20 20053 = 01 00 0,085
80 25045 251 0.1 0 08s
BD 30010 30.1 [ o0me
80 35039 351 01 0039
BD 40030 40.0 o0 0.0%%

Tahle 2: This equipment was connerted with Globe thermometer prabe Model, TP3276 2 S/N: 20019638,
DImension: Dlameter 3,3 mm, Length 205 mm.

Depth g UUCReading Error Uncertainty

{mm) 3] rey reh ra

T m 20053 TR 01 014
110 25,045 a2 02 0098

110 30040 303 03 0095

110 35,039 383 a2 0099

110 20,030 401 03 0089

Table 3: This was connected with probe Model: TP3207,2 §/N: 15015496,

Dimension: Drameter 14 mm, Length 150 mm.

jign Depth ULE Bepdeng Error Ungeraingy

(mm) () ca t'a a
7= T o T o0z o 0093
75 25,065 251 01 0093
75 30040 00 00 0098
75 35033 319 01 0093
= s 40.030 B 3E -0.2 0,099 .

Yuc*: Unit Under Calibration
Remark: The reported uncertainty of measurement is 0.14, based on standard uncertainty multiplied by a coverage factar k=2 14
¥rowding a level of confidence of approximately 95%

End of Certlficate of Calibration***
—_—

PRANALL L ASSQOUIA L5 g ]
Continuation of Certificate of Callbralian Number CDT-D15-67 Page 2 of 2 Pages
Fiesult of 7 Without [ with

Calration Ramgr;  20-40°C

Functlon:

Table 1: This equlpment was tonnected with wet bulb probe Model: HP3201,2 S/N: 17022563,
Dimension: Diameler 3,3 mm. Length 170 mm.

Depth UUEC Reading it Unger
{mm] I roa (3] ia
T s0 oo " 00 T oo 0.089
&0 25042 250 oe G039
80 30040 300 00 0099
80 35034 350 oo 0099
80 40026 00 00 0,099

Table 2: This equipment was connected with Glabe thermometer probe Moadel, TP3275 2 S/N: 20019632,
Dimenslon: Diameter 3.3 mm. Length 205 mm.

euion Depth " ULC Bpadang Uncenalnty
fmm) ra fa ra
110 20,050 200 0.0 0,099
110 25,042 50 0.0 0,099
30040 a1 03 0,093
110 35034 s a1 0,099
110 4002 400 0.0 0099
Table 3: Thi probe Model: TP2207.2 S/N: 15015507,
Dimension: Dlameter 14 mm, Length 150 mm.
bmenersinn Depth Stapdard Beading UUC Reading Errer Ungertanty
[mm} L] (4] [ ro
. ™ L 02 0,039
75 25042 50 00 6098
75 30.040 300 00 0039
75 35.034 350 00 0.099
7% 40.026 399 0.1 0,095

YUCT: Uni Under Calibration

End of Certificate of Calibration®**

< %
[\] Ag oy
ecredized es onstion odaratory AN
PRANVTTE ASSOCIATI S U, T, ISOAIEC 17025:2017 elil b
RSCTE TS 17305 NSC = TISI - TI5 17025
CALRKATION 0767 CALIBRATION 0367
Tempeature measuemen laboratory
Ranghc 10500 Tmaiarch Canbration services department

Tr <6057 ENAT2
Hogiv bn s IMSE

Eimas acizatbratonpranlse com
W AT W aates o

CERTIFICATE OF CALIBRATION

Cerlificate No.  : CDT-015-67 Page 1 af 2 Pages
MEASUREMENT ITEM + Heat Stress Monltor Caltbrution procedure:
MANUFACTURER : Delta OHM The temperature calibration was dane by
MODEL/TYPE -HD322 In-House colibration inethod s WI-CL-001
R ey il accarding to comparison method with standard

: digital temperature. indicator o standord
IDRUIEER : AYG_Fs0220 1emperature probe, The temperature scale use
CONDITION AS-RECEIVED + Used item was hosed on 175:90.
CUSTOMER + ALS labaratory group (1halland] Co., Ud.

104 Phatthanakan 40, Phatthanakan Rd,, Traceobility:

Khwaeng Suan Luang, Khet Suan Luang, The measuemene, results are trocsable o the
Bangkok 10250 Thalland, wnternguenal Sysiem of units (SI) throvgh

National nsutute of Metrotogy Thaitand (NIMT)
Conificore purher: TT-0038:24, Certificate

RECEIVED DATE 1 111an 2024 s R0101622
MEASUREMENT DATE :1111an2024
1SSUE DATE +17 Jan 2024 Reference Used During Calibration:
7 $toedtird Temperature Probe
Model. STS:100 AS00, Seric! No * 667662.08,
ENVIRONMENTAL CONDITIONS: Dol 28 e202d
Ambient condition in the laboratory are as fallow: 24 Difital Temperature Indicater.
: . Maxdel: DTY-1000-& LK 8, Seriaf Ne. §71437-
[emnerature 1230230 C 00591 Due date: 14 Sep 2024
Relative Humidity 15502150 KAH

Uncertalinly of Measurement:
The reported uncertainty of measurement s
NOTED: The certificate is valid anly to the item calibrated on date ond place of calibration. based on the standorc uncertamty muitiptied by
i a roveroge faclor k=2, Which for o normal
distribulion  torrespords  te o coveroge
probobility of opproxmorely 95% The standarg

o V.7 = ’? . uncertarmty has been determined in accordance
[ABULATION/OF. RESUILTS:| 4 feima with the GUM “Evaluatian of megsurement data
The table on next page give the measured values.

. - Guide to the expression of uncertomty in
M?jﬂ measurement’

tofi /15

Calibrated by:

T e, Sora sit Thachalad

7 Miss Jittrapom Lertsomphol
T 11 Ruangrumpai Phoommit

Approved signatory - vt
M1 Pannys Booncharoen
Calibration Department Manager

THI5 CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

TECHAOLOGY PROMOTION ASSOCIATION {THAILAND-IAPAN)
CORPORATE SERVICES 3: LQUIFMENT CALIBRATION AND TESTING SERVICES =
SMAPATTANAKARN ROAD $OI 18, SUAKLUANG, SUANLUANG, RANGKUK 10250 ‘4:_‘42\‘\"‘
TEL 0-2717-3000-24 FAX 027190484 o

maC.FLTRIY
EAUBRATION oy

Certificate of Calibration Cerlificate No, : 24PH145

Page: 1of2
Equipment : Lux Mater
Manufacturer: Tenmars This cerbihicale mey nol oe rearoduced other than in full
except with the pnor wr tien approval of the head of

Model ; -2

g TM-201L Corporale Services 3 Equipmenl Calibralion and Jesting Services,
Serfal No.: 190702420
1D No.: RYG_FS0471 " Pt berne ? i
Condition As-Received: Uscd hom . 3
Recelved Date: 12 March 2024 ; H
Callbration Date: 14 March 2024 1of5/

. 5i50 eq

by:  ALS Laboralory Group [Thailand) Ca, Ltgs -~ ==« -
Amblenl Temperature:  { 23 + 2 ) °C
Aelative Humldirty; (50 £15)% 104 Phalthanakan 40, Phalthanakan Rd.,
Khwaeng Pratihanakan, Khet Suan Luang
Bangkok 1025C Thauand

Procedure used: Calibral on were conaucled using calibralion pracccure No. GP-PHO1 based on inverse squara law technigus.

Condition of this result of caibeation
1.Refironce standards instrumants |
Instrument Model Serial No, Cenificate No. Duie Datg
1) Photomelry & Encorder LMguice 9,6 120RC003 DL064.22 20 4ul 2025
2) Luminous incensity stencard lmp OL FEL-U F-1543 TP-1030-23 08 Jun 2024

2.This resull of calibration wes made on recuasied al the poml speclfied by customer,

3Test Bquipmen : Programmatla Vollage/Current Source { Model - OLB3A, SN : 16221364 ),

4.Test Equipment : lluminance Moter ( Model - 51002, SN . 080129 ),

5.The certilicate is vald only Io Inc ttem calibrated on dala and place of cslibralion,

6.This Cartfication is lraccable 1o the Intermalional System of Unlt maintalned through-
~Nalicnal Institule of Metroiogy Thasand (NIMT)

-Nationa! Inslilute of Melrology (Thawand), NSC-ONSC Accrndited Ne, Calibration 0142

Callbrated by :  Nwa: Nitas Approved Slgnalory : " e
Issue Dato : 18 March 2024 { ]Phalireo Prabpaipal

[ IWanlop Larpkem

) Nuntawal Khamchai

B 0337449



Result of callbration:-

Function : luminance Measurement

Standard Value
(1x)
0
20
50
100
150
190

{ ") Withoul adjustimenl

Range :

UuC* Reading

Function : llluminance Measuremenl

Standard Valua
(x)
200
500
1000
1500
1900

{Ix)
0.0
20.1
50,0
100.0
150.0
190.0

Range :

UUC* Reading

Function : Bluminance Measurament

Standard Value
()
2000
3000
4000

5000

(%)
199
499

1000

1501

1901

Range :

uuc Reading

(Ix)
1990
3000
4000
5000

Cert. No,: 24PH145

() After adjustment

Page.: 2 of 2
200 Ix
Eror Uncortainty
() (xix)
0.0 -
0.1 0.28
0.0 0.65
00 1.3
0.0 20
0.0 25
2000 Ix
Errar Uncartainty
(Ix) (£Ix)
-1 2.6
-1 6.5
0 13
1 20
1 25
20000 X
_— Uncertainty
(Ix) {£ix)
-10 26
[} 39
0 52
] 65

The reporled uncertainty of measuremenl was based on a standard uncerainty multiplied by

e~

a coverage faclor k=2, a level of of y 95 %
UUC* = Unit Under Callbralion.
-o0o-
21208570
Cert. No : 24PH471
Page.: 2 of 2
1t of ealibr: = () Wilhoul adjusimenl  ( * ) After adjusimenl
Functlon : lluminance Measurement Range : Autorange
Belore Adjusl After Adjusl
Standard Value UUE* Reading ULC* Roading Error Uncenalnty

() (Ix) (Ix) () (£1x)

0 0.00 0.00 0ao %

15 . 15.18 0.18 022
100 - 100.6 0.6 15
500 - 499 -1 71
1000 B23 1000 c 15
2000 - 2028 28 28
3000 . 3030 30 44
4000 . 4060 80 58
5000 4710 5090 80 73

The reported uncertainty of measurement was based on a slandard uncerainly multiplied by
a coverage factor k=2 , providing a leve) of confidence of approximately 95 %

Before ad]ustmant light source factor sstting mode : L0 = 1.264
After adjustment light source factor setting mode : LD = 1.369

UUC™ = Unlt Under Calibration.

Certificate of Calibration

Equipment : Lux Mater
Manufacturer: PEAK METER
Model : PM8612L
Serial No.: H12A-D16371
1D Na.: RYG_FS0538

Conditlon As-Recalved: Used Jtem
Received Date: 04 Seplember 2024

Callbratlon Date: 10 Seplember 2024

Referenca: 2408-D132WSC
Ambient Temperature: | 21 2] °C
Relative Humldity: (50 £15) %

Procedurs used:

Candition ot {his resylt of salibration
1,Relerence slandards insiruments ©
Instrument
1) Phatometry & Encorder
2) High-aceuracy Imadiance Standard

‘TECIINOLOGY PROMOTION ASSQCIATION (THATLAND-JAPAN)
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

53471 PATTANAKARN ROAD 501 15, SUANIUANG SUAN VANG DANGKOR 10230
TEL 0-2717-1000-24 FAX 0-2719-9484

e
AT o

Certificate No. 1 Z4PHATT
Page: 1a/2

This ce tficate may not b repradyced other than in full,
exepl with the prior wiilien appioval of Ik head of
Corporate Services 3 Equipment Calfibralion and Tesling Services.

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

104 Phatthanakan 40, Phatthonakan Rd.,
Khwaang Phatthanakan, Khat Suzn Luang,
Bangkok 1025C Thatand

Cai bration wers conducted using calibration procedure No. CP-PHO1 based on Inverse sJuare law lechnigue,

Model Serial Ho, Cenificate No. Dug Date
LMguide 96 m  120RCO03 DL-0064-22 20 Jul 2025
OL-FEL-Y F-1471 TP-1046-23 01 Oct 2024

2.This rasull of calibration was made on requested at e point speciied by cusiomer,
,Test Equipmer : Programmabla Voliage/Current Soures ¢ Model - OLB3A, SN : 08220284 ).
4.Test Equpment : Hluminance Meler { Model ; 54002, SN : 080129 )

5.The certilicale fs valid only Lo the item calibrated on dale and place of calibraticn.

6.This Cerlificalion Is raceable (o the

[ RO
REVIEW BY ._..j"'?f'”".?)

-Nauonal Institute of Malrology Thaland (NIMT)

Callbrated by :
Issue Date :

Nival Nitas
11 September 2024

TECHNOLOGY PROMOTION

CHO L PTANAL SRS H DS
nona

Syslem of Unil

Approved Signatory :

CORPORATY ST RVEES © 0 gUIIE ST CAT IR TION AND OSTING S R s 5 s

N
vt

SSOCTATION (THAILAND-JAPAN) itacéfﬂa

through:-

71

APPROVED BY ...

| NEXT CAL, DATE . . wlq /JE

[ 1Phalinee Prabpalpal
| Chatchawan Khunpiuek
|¥/] Nunlawel Khamcha

i

ST N

SaumastOn pies

Cert.No.:
Page :

24GCHB6
1of3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Candltlon As-Recelved:

Received Date :
Callbration Date :
Reference @

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(\/) Sailhip Meangma)

() Warakom Lerngagtrakul

() Ponpan Paipim

Issue Date :

pH Meter
Mettler Toledo
SevenCompacl $220

£104059460 ; ;
revewsy ¥ Be
RYG_ENO183 - g
e
Used liem HPPROVED BY & 2282

18 January 2024 o
a0 letlss
e

NEXT CAL DATE

19 January 2024

2401-0579DSC-2

ALS Laboralory Group {Thailand) Co.,Ltd (Rayong Branch)
€16/10 Moo 5, T,Maenam Khu,
A_Pluskdaeng. Rayong 21140, Thailand

(25 + 25) ‘C

(50 + 15} %

In - house method

~ CP-CHS5 by direct measurement walh standard
voltage calibralor and direcl measurement wiln
certilied relerence malenal (CRM)

- CP-CHB by tompansen wilh Ihemperaiure slandard

Warakom Lerngaglrakul

24 January 2024

ntic s wre for o confidency prabubility of approsinately 95

A 0062854



Cert.No.:  24CH36
Page.: 20f3
Condition of this & lan result
1. Reference Slandard Insirumenl
Instrument Serial No. ID No, Cert. No. Due Date
1) Document Process Calibratar 54030049  130RC116  23E2802 27 Aug 2024
2) Ref. Slandard Thermomeler 4982054 110RC044 231908 26 July 2024
This cerification is Iraceable lo the International System of Unil maintained through:-
- Technology Promolion Association (Thalland-Japan)
2 Cerlilied Relerence Malerials The measuremant results are Iraceable 1o Sl lhrough CPA chem Lid.,
ANSI-ASQ Nalional Accrediialian Baard, Accredited No. AR-1835
Butfer Solution Manufacturer Lot No. Exp. date
pH 4 008 CPA chem 940102 27 Nov 2025
pH 6.986 CPA chem 940104 02 Nov 2024
pH 9997 CPA chem 940106 02 Nov 2024
3. This certificale is vahd only lo Uhe ilem calibrated on dale and place of ca ibralion,
Calibration_Results
Functlan | mV Measurement
Perlorming standard curve by Fluke at pH (£,7,10)
Nominal Standard Uncertainty of Cnverage—|
Unit Under Value Voltage Actual Reading Measurement factor
Callbration nput (2mV) X
pH mv mv pH
pH Meter 4.000 177.48 177.4 4,000 0.058 200
[S/N - C104059460 7.000 0.00 00 7.000 0.058 200
10.000 -177 48 1775 10 000 0.058 200

i

e

a 1198287

TECIINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Sz,
CORPORATE SERVICES 3: EQUIPMENT CALILRATION AND 1ESTING SERVITES M [
S3144 AL TANAS AIN RUALY SOI 13 SUANLUANG. SUANLUANG, DANGKE: 10260 €720
TEL 27T MRS G217 R i tacTmman
caLimRATION boan
o o ) i o
Certificate of Calibration = certifieste No.: 24209
Page: 1ol 2
Equipment : BH Meter
Ran Hackarar: = e T oledo This certicale may not be repraduzed ther than i fuil
‘exgup! with the pras wiltss appetval of e Reas of
Model : SovenCampac 5220 Corperate Services 3 Equipment Calibration and Testing Services
Serial No.: 104059460
1D No.: RYG_ENO183

Condition As-Received. Lsed Fom
Received Date: 18 January 2024

Calibratlon Date: 23 Januay 2024

Reference: 2401-05790SC Submitted by:  ALS Labaratory Group (Tha and) Co. Lt
Ambient Temperature: ¢ 23 & 23 °C
(50+100% 63610 Maa 5 T.Masram Khu, A Pluakda

Reletive Humldity:
Reyong 21140, Thaiand

Procedure used:

Condition of this result of calibeation
& Refenonct stancards mstrumanis -

(Ravong Brancn)

ong

Calibration were conducted using calibralion procedure No CP-E17 Accarding lo EURAMET cg-15

Instrument Model Serial No, Cartilizate N, Due Date
1) Mult Produt Calibrator 5500A 6315011 E2U2300005 29 May 202¢
2 This rasult of calibration was made an requested at the pamt specificd by custmer
3 The cerlificate 1s valid only to 1he Ifem calibrated on ealc and place of calib-ation
4 This Cartili aton 15 traceoble lo lhe Inlama 1onal Sysiemn of Unil mantalned through -
-NA Caltconnologics Co LI ANAB Accrediled No Calibralion AC-2658
Calibrated by :  \Wuichareeporn Wongchul -ane  Approvad Signatary : e y _

IssueDate: 22 Jonuary 2024 ) Phalince Prabpaipat
(=T Nunlawal Khamchal

{ JPongsagor Boonyapom

B 0333296

Cerl.No: 24CHS6
Page.: 30f3
Calibration Resulls
Function : pH Measuremant
three buffers curvie by using buffer nominal pH (4.01,7,00,10.01)
Unit Undar Standard pH Actual pH | Actual mV Uncertalnty of | Coverage
Calibration Buffer Solution Readlng Reading |pH Measurement factor
(mV) (1) k
PH Elecirode 4.008 4.013 176.0 0.0054 2.07
S/N - 3225387 6,986 6,983 22 00084 2.00
9,897 9,996 -174.1 0 0085 2.00
Functlon : L
(") Without adjustment
This equipmeni was connected wilh Temperalure Probe:
- Model : InLab®Expert Pro-ISM
- Senal No : 3225367
Dimension of probe
-~ Langlh 120 mm,
- Diameter 12 mm,
- Immersion Depth : 100 mm,
Calibratlon Standard uucr Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c} (°c} (°c) (£°C) k
250 25.001 252 0.192 0.13 2,00

The reporied uncartainty of measurement was based on a standard uncertainty muiliplied by a coverage
faclor k, providing a level of confidence of appraximalely 85 %

-olo-
Result of calibration :- (*) Without () After
Function:  DC voltage measurement Ranga:
Standard Valug Uuc* Reading
(mVv) (mv)
-200.0000 -200.0
-150 0000 -150.0
-100.0000 -100.0
-50 0000 -50.0
0,0000 0o
50.0000 50.0
100.0000 99,9
) 150 0000 1499
200.0000 199.9

2000
Error

-01
-01

Car. No:
Page.:

my

oy

a 1198288

24E289
202

Uncertainty
(tuv}

68
85
63
61
58
61
63
65
68

The reported uncertainty of measurement was based on e standard uncertainty mulliplied by 3 coverage

factor k=2, providing a level of conlidence of approximately 95 %

UuC* = Unit Under Calibretion.

-o0o-

fat o
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Sartorius (Thailand) Co., Ltd.
129 Rama 0 Roag, Honyiowang, Bangionk 10319
Tel 4,

SARTORILS

NSCTISHTIS 17025

Sartorius (Thalland) Co., Ltd.
129 Rama ¢ Road, Huaykwang, Huaykwang, Bangkek 10310
18 Fax: ', e-malk sarvice.

SARTORILS

@{ﬁ@ of Calibration

Model Number:  MSE224S5-100-DU Certificate No. : 24BCI0063
§ Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Model Number: _MSE224S-100-DU Cerificate No. : . N Ea
el D Eeiy Fob aYon Serial Number: 0026207038 No.: 229196
iplion : i 56 ale - riday, Februa
Descriplion Analytical Balance == Y, Ty IDNo.: RYG_ENODO2
i g o.: 229198
Serial Number: 0026207038 e Manufacturer : Sanorius Page No. : 20f2
ID No. : RYG_ENO0D2 . . _—‘
Sartorius Pago No.: yof2 Calibration Results : Without Adjustment
Cuslomer Name : ALS Laboratory Group (Thalland) Co.,Ltd. Branch Repeatabillty Eccentricity (Off-center loading eror)
616/10 Moo 5 T.Maenam Khu, A,Pluak Daeng, R: 21140, Thalland, o batroen e
under camstant test Joad withi: placed s, (0. 10.0¢ 14 ot mainim capacky, peced inthe
ropsatecty - Tho. jan iswsed o |miodia of tho welghing pan and befween each ffour oddional
Calibraled Placa : ALS Groy, Ca., Lid.(Balance {axpress reproduchdly quamiatvely. ( OIMLR76).
616/10_Moo 5 T.Maenam Khu, A Pluakdaeng, Rayong.21140, Thailand. Mominal : lLow | 20,0000 199.9999 Nominal value : 100 g
Calibrated By:  Mr.Chonchai Inthana o 20 9 :::::‘: ::::::: 00004 9
Calibralion Date : Thursday, Februsry 22, 2024 Pracedure No. : This callration was conducted by T*rm; o001 TR T55.9%%
y ) g B i
Using in-house calbration re number TR 0000
Based on UKAS LAB 14: 2018 Noeminal - (High'L 15,9999 200.0000
Metrological dala : Amblenis Conditions: 20 g 20.0000 00,0000
20.0000 195,5859
Cepacity: __ 220 g Readabilty: 00001 g T 242°C % __50°C Tolorance
. 0.0001 g 19,9999 200.0001 )
_ Humldilty : STO%RARH _ + _100%RH {5999 Frrprr
Reasons for calibration Pressure Ed = —
[ NowInsfaton [ seion/ Repaied [ Recalloation/ Malntenance: Equipment Condition: [ 6o opete 1 For andand Deviglion  0.00007  0.0000§
N Linearity
Measurement Method UKAS Publication Ref :Lab 14 - Boserzes o . aose
“The measuremenl uncerainty slaled is the expended unceralnty which is abtalned from the standard uncerizinty multiplied by the N g
coverage faclor {k=2) to provide a level of of i 05%. ItIs fth the Gulde to Tolerance  0,0002 g
in (GUM), The ceflificate. lity 1o Naliona! Standards, which - — ]
realise the um of according to the fonal Standard Sysiam of Units (sl) Report of Tolerance came form lisl of Nominal Vahve Conventional Mass Value Displayed Value Deviation | Uncertaimty
Sanarius Meolrological )] (9) [C)] @
. 0.01 0.0100 0.0100 0.0000 | 0.
Traceability: 0,05 0.0500 0.0500 0.0000 0.
) ) i 0.1 0.1000 0.1000 0.0000 0.
Traceability Cetificate No. Dus Date 0.5 0.5000 0.5000 0.0000 0.
TCS M23081978 23-Aug-2025 1 1.0000 1.0000 0.0000 0.
DKSH c19231845 23-Aug-2024 5 5.0000 5.0000 5.0000 0.
| 10 10.0000 10,0000 | 0.0000 5.
20 20,0000 20,0000 [ 0.0000 6.
50 50,0000 45,9599 | -0.0001 g.
This certificate relate and apply thia equipment only, 100 100.0000 100.0000 | 0.0000 0.
This cerlificate may ol be reproduced olher then in full excep! with (@) 2] %00 200,0000 195.9559 i 06001 o
1he prior written approval of ihe Verlfication Operation Diviston e e
Sartorfus (Thalland) Co., Lid. End of Repart.
Mr.chonchai Intrhana(Technical Manager)
SOP FM 33 03 February 2022 ehonchatin SOP FM 33 03 February 2022
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  ilac-wRA
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES =
534/4 PATTANAKARN RDAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 e
TEL 0-2717-3000-29 FAX.0-2719-5484 CALIAATION B4
Equipment : Hot Air Oven Cert. No.: 24TM832
Conditlon As-Recelved :  Used ltem Page: 20f3
Reference : 2403-05630C-1
Procedure Used :-
N H H Cert. No.: 24TM632 Calibeation were using \ p CP-0T02 g to direct
Certificate of Calibration Page: 10f3 method with Dala Acquisition which wilh Resi Te Detector ( RTD ) and
Thermocouple Type T.
The temperalure scale used was based on (TS-20.
Equlpment : Hot Air Oven Rz B %/fa/ﬁ Caondition of this resull of callbration
’ * + 1. Reference standard instrument:-
Manufacturer : Memmert Instrument Serlal No, Cort. No. Traceable Date
p&ﬁ-—- 1) Data Acqulsillon MY57013711 23LM115 TPA 11 Jul 2024
Model : UEE 500 APPROVED B e 2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This cerlification is traceable (o the International System of Unit.
Serlal No. : G511.1572 21/09/25 Remark : TPA : Technology Promotion Assoclation { Thalland - Japan )
NEXT CAL DATE e Result of Calibration :- (*) Without Adjustment
ID No.: RYG_EN0010 Functlon of UUC* : Temperature Source
Fresh alr selting : Close Envirenmant during calibration
Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) . | Finished |
616/10 Moo § T. Maenam Khu, Tomp. { C) 27 7
A. Pluakdasng, 1/2 P REL Humid. { % | 57 59
Rayong 21140 Thalland |AC Supply ( Vot ) 222 224
Locatlon : Oven Room Rel. 1. 1D o @
Recalved Order : 21 March 2024 " Callbration Polnt
Calibratlon Date : 21 March 2024 Posltlon:| (180}°C (104)°C
Amblent Temperature : (26%10)°C
Relative Humldity : (50+30)% 1 18-18TC-01 | 18-1BRTD-01
2 18-187C-02 | 18-18RTD-02
Calibraied by : Man Pattanapongpalboon 3 18-18TC-03 | 1&-18RTD-03 |
4 4 18-18TC-04 | 16-16RTD-04
h : 5 18-18TC-05 | 18-18RTD-05
,[Zuwi P Details : Di ci
Approved by : 5 Tehs) i of § | 18-187C-06 | 23-18RTD-06
Approved Signato 8= o0 o = 040 m
i i P = s 5 H 18-16TC-07_| 16-18RTD-07
() Pornthippa Tameyakul 2 5-0 = -43 3 18.18TC08 | 22-16RTD08
() Unnopphol Harachal 8 e [ £l O i S (el) | 18-18TC-08 | 18-16RTD-08
(V) Suwit Imjai Capacity= 011 m
Issue Date : 22 March 2024
The Uncerlaintles are for a probablliity of 95%
This b than in lul, excopt with Lhe peior written

3: Eguipn Testing Services.




Equlpment : Hot Air Oven Cert. No.: 24TM632
CondHion As-Received : Used ilem Page: 30of 3
Reference : 2403-05630C-1
Resuli of Calibration :- (*) Without Adjustment
Functlon of UUC* Temperature Source
Fresh alr setting : Close
Calibration| Uuc* | vuc- T C] T e | Overall o
Point Setfing | Reading stabllity uniformity i Factor
(°cH (cyj(ci (+°C} (°cy (ch k
104.0 104.0 | 104.0 0.051 0,59 0.62 2
180.0 180.0 | 180.0 0.15 1.3 1.7 2
Calibration Measured Temperature ( °C )
Polnt Position :
(°c) | 1 2 3 4 5 3 7 8 |9tret)| (s°C)
104.0 103.921) 103.786 103.757 | 103.759 | 103.850) 103.617 | 104,213 103.672| 103.673 0.42
180.0 179.614] 179.270] 179.145] 179.599 | 180,001 180.423] 180,293] 180.629 179.429 1.1

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

Temperalure stabllity : One-half of the greatest i i of at any one sensor,
Ti : The i i of at any sensors and the measured
temperalure al the reference location which are observed at the same time or at as close an observation time as
possible to ina the p patlem or ity within the chamber under steady-state conditions.
Overall Varlation : The Difference of the i and minimum ion.

Uuc* @ Unit Under Calibration
Note : The reported uncertainty of measurement was included stabllity and excluded uniformity .

The reported uncertainty of measurement was based on a standard bya
factor k, providing a leve! of confidence af approximately 95 %.

-000-

Equlpment : Hot Air Oven Cert. No.: 24TM634
Conditlon As-Recelved :  Used llem Page: 20of 3
Reference : 2403-05630C-3
Procedure Used :-

Callbration were conducled using ion pi CP-0T02 to direct
method with Dala Acqulsition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Typs T.

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

Instrument Serial No, Cert, No, Traceable Due Date

1) Dala Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the item calibrated on dale and place of callbration.
3. This certification is traceabls lo the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Callbratio (") Without Adjusiment

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPQRATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

WEC.TIBRTIS S
TEL 0-2717-3000-29 FAX.0-2719-8484 CALBALNION 2004
.ge . . .
Certificate of Calibration Cert:No.: 24T
Page: 10f3
Equipment ; [¢ 7— 1 /f,/
AR HotArOven | eviEway . .é.a’”t‘.z..»
Manufacturer : Memmert ;
Model : UF 110 APPROVED BY. E i F A,
Serlal No. : B423.0853
NEXT CALDATE....... 21/03/25
ID No. : RYG_EN0213
Submitled by : ALS Laboratory Group {Thalland) Co.,Ltd. {Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thalland
Locatlon : Oven Room
Recelved Order ; 21 March 2024
Calibrailon Date : 21 - 22 March 2024
Amblent Temperature : (26110) ‘c
Relatlve Humidlty : (50+30)%
Callbrated by : Man Pattanapongpalboon

Approved by : é‘g‘“‘/

Approved Signalory

( ) Pornthippa Tameyakul
{ }VUnnopphol Harachai

v/} Suwit Imjai
Issue Date : 23 March 2024
The are fora of app 95%

This eertillcate may nat be reproduced olher than I full, excopt with 1he prior writicn
Approval of the head of Corporale Services 3 : Equipment Calibration and Testing Services,

Equlpment : Hot Air Oven Cert, No,: 24TM634
Condition As-Recelved : Used Item Page: 30f 3
Reference : 2403-05630C-3
Result of Calibration :- (*) Without Adjustment
Funcilon of UUC* : Temperature Source
Fresh alr seiting : Close
Callbration| vuc~ | uuc* Temp: T Overall
Point Setting | Reading sfabllity Factor
(c) («cyf(cy (£°C}) (°ch 1ch k
104.0 104.0 | 104.0 0.065 0.52 0.50 2
180.0 180.0 | 180.0 0.20 12 20 2
Callibration ('C) 5
Point Position Snesrtaligy
(°C) 1 2 3 4 5 6 7 8 9 {ref.) {2°C)
104.0 104,168 | 103.506 | 103.898] 103.712 103.772 103.730| 104.289 | 103.605] 103.798 0.42
180.0 180.701) 179.230 | 179.935) 179.559 180.127 | 180.138| 180.895| 179.313] 180,211 151

Functlon of UUC* : Temperature Source
Fresh alr satiing : Close during
Beglnning Flnlshed
27 27
1’2 " RELHumi. { % ) 59 59
[AC Supply [ Volt } 224 223
E] ]
! s Ref. Std. ID No.: @
3 el. Std. B
H ] ine s Callbration Point
2 / Posltlon:| (180)°C (104)°c
c
o T | teisicor | 1ewsRiD0n
2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Preb Detalls:  Dil of 5 18-18TC-05 | 18-18RTD-05
a= 50 em D= 040 m 3 18-18TC-06 | 23-18RTD-06
b= 50 em W= 0.56 m 7 18-16TC-07_| 18-18RTD-07
c= 50 om He 048 m 8 18-18TC-08_| 22-18RTD-08
Capacity = 041 m? 9 (ref) | 16-18TC-09 | 16-18RTD-09

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

Temperature stabllity : One-half of the greatest i i of at any one sensor.
T :The il i of measured lemparatures at any sensors and the measured
temperature at the reference Jocation which are observed at the sama time or at as close an observalion time as
possible to determine the temperature pattem or homogeneity within the chamber under steady-state conditions,
Overall Varlation : The Difference of lhe maximum and minlmum
Uuc* : Unlt Under Calibration

Note : The reported uncerlainty of measurement was included slabllity and excluded unlformity .

The reported uncertainty of measurement was based on a standard uncertalnty multiplied by a coverage
faclor &, providing a level of confidence of approximately 95 %.

-o0o-



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 s S
TEL.D-2717-3000-29 FAX.0-2719-8484 CALEMA TION S04

Cerl. No.: 24TM635

Certificate of Calibration

Equlpment ; Water Bath Cert. No.: 24TMB35
Conditlon As-Recelved : Used item Page: 20of 3
Reference : 2403-05630C-4
Procedure Used :-

Catil 1 were using in-house p CP-OT04 Based on ASTM E715 according

lo direct measurement method with Data Acguisition which connected with Indusirial Platinum Resislance
Thermometer ( IPRT ).
The temperature scale used was based on ITS-90.
Conditlon of thls result of callbration
1. Reference standard instrument:-

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

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

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Functlon of UUC*: Temperature Source
Heat transfer medlum used :  Water

AC Vollage Supply
{:cy) { %R.H. } { Volt }
Beginning of Callbration 25 55 222
| of C: 25 57 223
Ref, 5td.
Posltion ; ID No.:
1 4803988-001
1 2 2 4803988-002
4 Sleet) 3 3 4803968003
4 4BO3GEE-004
S{ref.) 4B03388-005
Front

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

Page: 10of 3
Equipment : Water Bath 7241 7 /f
REVIEW BY ........0.0L0.0 {fa fuh v
Manufacturer : Memmert ;
Model : WNB22 APPROVED BY....... I .. A )
Serlal No. : L513.0648 21/09/25
NEXT CAL DATEiseppsrammsymmsivsinnye
ID No. : RYG_EN0061
Submitted by : ALS Laboratory Group (Thalland) Co, Ltd. (Rayeng Branch)
618110 Moo 5, T. Maenam Khu,
A, Pluakdaeng,
Rayong 21140, Thalland
Locatlon ; Wet Chemistry Lab
Recelved Order : 21 March 2024
Callbratlon Date : 21 March 2024
Amblent Temperature : (26+10)°C
Relative Humldity : (50£30)%
Calibrated by : Man Patlanapongpaiboon
Approved by : $M
Approved Signatory
() Pornthippa Tameyakul
( ) Unnopphol Harachai
(v suwit Imjai
Issue Date ; 23 March 2024
The inties are for a of 5%
This cerfificals may nol be reproduced other than in full, except with the prior writion
Approval of the head of Corporale Services 3 : Equipment Calibration and Testing Services.
Equlpment : Water Bath Cert. No.;: 24TMB35
Condltlon As-Recelved : Used llem Page: 30of3
Reference : 2403-05630C4
Result of Callbratlon :. {*) Without Adjustment
Functlon of UUC*: Temperature Source
Callbratlen uuct uuce Average* Standard Reading ('C ) ~
point Setting Reading Positlon
t'c) (°C) (°c) 1 | 2 [ 3 | a4 | s@ety| (2°C)
85.0 85.0 85.0 84.428 | 84.424 | 84.489 | 84.507 | 84477 0.18
Callbration Unlformity | Stabiity Coverage
polnt Factor
(°c) (°C) (£°C) k
85.0 0.19 0.11 2

Average" : The average of 30 values In each position.

Uniformity : The maximum di of at any sensors and the measured lemperatura
at the reference location which are observed at the same time or at as close an cbservation time as possible
to delermine the temperature pattemn or homogeneity within the chamber under sleady-state conditions.
Stabllity : One-half of the greatest i of od at any ane proba,

UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was Included stabillty and excluded uniformity.

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

-000-

ilac-mRa
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES o

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

{ ) Unnopphol Harachai
{ )Ponpan Paipim
{y/) Saithip Meangmai

Issue Date =

The arefora

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGHKOK 10250 WaC.Tea TS VIOEs
TEL 0-2717-3000-29 FAX 0-2719-9484 CALIEATION 0004
age - - Cert.No.: 24CH771
Certificate of Calibration Paga:  1oi2
Equlpment : pH Meter P
Manufacturer : Meller Toledo | REVIEW BY .| i +4hﬂ50 T
Mods) - Seven2Go S2
Serial No. : B712869291 S
APPROVED BY... %7 L. 4
1D No. : RYG_FS0296
Condition As-Recei Used llem

01/07/25

28 June 2024 | NEXT CAL DATE

01 July 2024

2406-0969DSC-1

ALS Laboralory Group {Thailand) Co,,Lid. Rayong Branch
616/10 Moo 5, T.Maenam Khu,
A Pluakdaeng, Rayong 21140, Thailand

(25 £ 25) °C

(50 + 15) %

In - house method :

- CP-CHS by direct measurement wilh DC voltage
standard and direct measurement with

certified reference material (CRM)

Warakom Lemgagtrakul

Suig

Approved Signatory

03 July 2024

of 95%

‘Thia gt cate may not be reproduced otber thin b full, extept wh the prior writlen
La 3 Equip ion and Testag




CertNo.: 24CH771
Paga.: 20l2
Condition of this callbration result
1. Reference Standard Instrument

Instrument Serial No. IDNo.  Cert. No. Due Data
1) Document Process Calibrator 54030049  130RC116 23E2802 27 Aug 2024

- This Certification is lraceable lo S| Throught Technology Promotion Associalion (Thailand - Japan)

2, Cerlified Reference Malerials : The maasurement results are raceable lo SI lhrough CPA chem Lid.,
ANSI-ASQ National Accredilalion Board, Accrediled No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 970851 25 Apr 2026
pH 6.986 CPA chem 970852 25 Apr 2025
pH 9.997 CPA chem 970853 25 Apr 2025

3. This certificate is valid only lo the item calibraled on date and place of calibration,

Calibration Results

Function : mV Measurement

ing curve by D Process C: at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) "
pH mV my pH
pH Meler 4.00 177.48 177 4.00 0.58 2.00
S/N.: B712869291 7.00 0.00 0 7.00 0.58 2,00
10.00 -177.48 -178 10.00 0.58 2.00
Function : pH Measuremant
Parforming throe buffers curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
{mv) ) k
pH Eleclrode 4.008 4.01 166 0.0079 2.00
[S/N.: 2295995 6.986 6.99 -8 0.011 2.00
9.997 10.00 -182 0.0095 2.00
The reported uncertainty ol measurement was based on a standard i iplied by a
factor £, praviding a leve! of confidence of approximately 95 %.
-000-
Equipment ; pH Meter with Sensor Cert. No.: 24LM106
Condition As-Received : Used llem Page.: 2 0f 2
Reference : 2406-0969DSC-2
Procedure Used :-
Calibration were using in-house calibrati CP-OTO1 ling to i with
Industrial Platinum Resistance Thermaomeler ( IPRT ) into Temperature Bath.
The temperature scale used was based on ITS-90,
Condition of this result of calibration
1. Relerence standard instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2311216 TPA 11 Oct 2024
2, This certificate is valid only to the item calibraled on date and place of calibration.
3, This ification is ble to the i System of Unit.
Remark : TPA : Technology Promation Assaciation { Thailand - Japan )
Result of Calibration = (") Without Adjuslment
Function : Temperature measuremenL
This instrument was connected with_temperature sensor, S/IM.: 2205095
4 o oo Emor Uncertain Loverage
Paint Depth Tomy urea Roading g Factor
{'c) (mm } () (<) °c (2°C) k
250 100 25.004 25. . 19¢ 0.16 2.00
30.0 100 30.002 30. )29 0.16 2.00
40.0 100 40.003 40. )28 0.16 2.00
50.0 100 50.004 50. 20 0.6 2.00

UUC* : Unit Under Calibration

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

~00o-

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :

Submitted by :

Location :

Received Order ;
Calibrated Date :

Amblent Temperature :

Relative Humidity :
AC Line Voltaga :

Calibrated by :

Approved by :
{ ) Ponpan Paipim
(V) Swil Imjai

{ ) Kunchit Prompral

Issue Date :

The Uncertainties are for a

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
GORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SDI 18, SUANLLIANG, SUANLUANG BANGKOK 10250
TELG-2717-3000-29 FAX.0-2719-9434

pH Meter with Sensor
Metiler Toledo
Seven2Go S2
B712869291
RYG_FS0296

ALS Laboralory Group (Thailand) Co.,Lid,
(Rayong Branch)

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

TPA On Site Calibration Laboratory

28 June 2024
01 July 2024

(26+£10)°C
(50£30)%
(220:22)V

Warakom Lemgagtrakul

Bl

Approved Signatory

03 July 2024

prababllity of epp 05%

This cantiticats may not be reproduced ather Ihan in full, except with the priar wrttan
Approval of the head of Corporate Sarvices 3 : Equipment Caiibration and Testig Services,

Cert. No.: 24LM106
Page.: 1 of 2





