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Certificate of Calibration
5Type Geometric Pitot Tube Cabbration
S the Conbe o Fedaal Regultions, Tle 4, Part £, Appendic
Method 2, lam &

Meter Conscle Verification

— L L
#ﬁmﬁ Dry Gas Meter ID. : ENSSOT1 Dsto of Callbration  : 06/10r2023
. Lol Pitot twhbe/Proba No. No.59/A10404 tnstrument Brand : Apax Model 572 Calibrated By : cs
Eﬂ% Parsmeter | Vauo | Allowable Ronge | Check
Level? Y Yesory PASS
ISR SRR S
L [Ports Damaged? N Hoorn PASS Wet gaw meter Information
m 12| o°<al<410° | Pass
. -2 0P<al «410° PASS Brand © Shinagawa :
- ima— T El Scal <a5° PASS Wet gas. : Wot gas B/N : 644122
5 %] AT e A Wet gas Model © W-NK-2.5A Expire Date : Auguel 30, 2025
- -18 N/A
ﬁi‘i mRRASRIASE— 2 WA
0, 0375 0.188% 1o 0.375° Orifice Wet gas Metaring System Time
eIy mavancames, A 0.566142| 2.1D,< A< 3.00, 'm.""' (min) (| AH@
T |A/20, 1288189] 1055 P/DS1S ASS (mm Hz0) Ve T Va Tm
=rI = ZaAtany -0.03036 | 230125 PASS (L) L) (L) (c)
_gr:  WERSERSSIERC T A Wil e 13 142,80 233 140.0 220 1193 10144 42.780
13 142,68 234 140.0 220 11.90 1.0131 42,856
26 141.22 235 140.0 25 8.40 1.0028 43.402
andion fe
lotirhsishrinaniin  _____tudslsiooe e e s ko el bt 2 141.32 26 140.0 20 842 1.0016 43,601
40 283.68 237 260.0 225 13,67 1.0048 43311
Stsndard ovice
B sk o 40 283.72 239 280.0 230 1352 1.0065 42821
Manutserurer ENIS Ho. EHSS 22189 50 28104 240 280.0 230 12.22 0.9956 44.755
o) 50 280.76 242 280.0 230 1220 0.9940 44.768
T g i) 28044 243 280.0 23.0 1027 0.9908 44802
Certfiedhy (BRI Approved by 70 279.90 244 280.0 23.0 1023 0.9884 4514
Date Jan 3, sty Date Sen 0 277.40 244 2800 240 9.08 0.9808 45.857
%0 277.10 244 2800 240 9.07 09768 45.788
VERIFIED Average 09977 44.078
Remark : Yl < £ 0.02 from average
BY %./l-mm FTen 14 =100 005
AH@ < + 5.08 mm.H:O from sverage
AH@ =46.7 64 mmH:0
CheckedBy: _ Nothan} . Approved By 1 I E\f%ﬁm
(Nuitawal Sirichotl) (Thepsan Y ommana)
Position : Store Manager Posltion : Technlical Manager
Dats : 04 1o 2013 Date : O 48 (2813
uv\b?ﬂsi‘{-wrew!g.
PETHAREN-332/ Ver 01/ 06.01.22/ Page 10f 1. S5 (Iasand Lavagd WW“”!‘E‘_’!"— Yannowa Banghok 10120 € 4861052 576 18 13 1 486 {012 678 15 41 www.sgs.com
[
Manometer Verification
Temperature Display Verification
Dry Gas Meter ID. : ENSSO71 Date of Callbration : 7102023
Instru 1t Brand i 1 Model 6572 ) 1 MW
Dry Gas Matar 1D, : ENSSO71 Dato of Calibration  : B/AD12023 maet Hpex Callbrated By
Instrument Brand : Apex! Model 672 Callbrated By T MW
Magnshellc aavge Information
Temoseature Simulator information Magnehelic Brand : Dwyer Industies inc. am : 100
Magashelic Model 2000-100MM Expire Date : 2102023
Simulator Brand : Handy Cel Simulator S/IN 1 TIL1015 pire
Simulator Model : CAMIE Expire Date + 11072024
Manometer data
Instrument Display Manomater Manometer Referance/Monltoring
Standard Vaiue Test No. AB
Stack Probe Filtar Aux Exit AP (mm.H20);A AP (mm.H20);B
200 301 301 301 300 1 20 2,0 0.00 1.00
200 200 201 201 200 2 60 62 0.20 0.96
150 151 150 151 151 = 3 100 102 0.20 058
4 151 020 1
100 101 102 102 101 101 L) o Ll
5 200 202 a.20 0.98
51 5 =
50 50 51 50 Average 0.18 0.00
0 ] 0 0 0 °
Difference 04% 20 20 1.0 10 Remark: | Relorance{Avg) / Monitoring(Avg) | must ba = 0.95 10 1.05
Remark ; Stack < £ 1.5 % Absoiute Aux 5:30°C
Probs < ¢ 30°C Edt  s$230°%C
Fitr <3 30°C .

oneckaany: _ Nathok S

(Nuttawat Sirichoti) Yommana)
Position : Siore Manager Position : Technical Manager
Ptk 94110/ oy Date : Sl 2023

VERIFIED
wM! ourECelsh o

5655 Thasirast Limand | 100 Nanglinches fiasd Chongnonsss Yennews enghok 10120 1 488 01 13 1 4861052 678 15 41 www s com
Lk o 538 g

Nottaent S .

A d By ; ‘VEW’E““ l{
(Thepear Y )

Chacked By :

(Nuttawst Sirichoti) ‘ommana)
Position : Store Manager Position : Technical Manager
Date : 99 1o s 20ty Date : g /161028

VERIFIED
sy iseh .Imm&h-’_dw
A5 {Thasdanc Lmstod | 100 Nanghinchie Road Chongnonses Yaonewa Banglok 10120 1 485882 678 18 13 l‘lﬂl_“‘ﬂ" WWWLIQL Com

Vbt of s 363 s




Gas Analyzer Callbration Data Sheet

Equipment Status

Mame Flve gas snolyzac Brand ! Tosto
Neo. Bodel Teato M0
Date of Calibration -Jan-24. Sorlal No: 62812088

Standard Gas Status

Gas | Cylndar
Component | Unk Conc. No.
P Wby 50| wicerie
) Pom 807 | Wotia1
15, om - -
ppm. ) HO11201
€O PP oK) HO11291
o, Tbyvel | 209 [GNoOWS3A| 10,0 17000 | 1a-Feba
[co, % by v, F 5 . s A
Calibration Status
Befers Calibrate Rosuit
Reforence Gan___ | Gas Diflerance
Componant Unit Zora pan o Span Zaro Span.
Vahis % Value
no ppm 0,00 [T 100 000 [ EET]
NOy ppm - - - - - - -
50, pom 0.00 9040 000 .00 000 000 140
co pm 0.00 80.10 oo 8500 0.03 0.00 1.10
(04 Sbyvl | 000 2050 004 2090 004 00 | o000
[co % by vel. - - f . = = =
Aftar Calibrats Reauit
Refaronce Gus Gas Analyzer Reading Difference
componant | Unit Zare Bpan Zota n Zara Span Criterla
Valve % Valvo %
o pom 060 [T ) 9000 000 000 | o3 | b3
MOy ppm - - - - . - -
50, pom [ 0040 0.00 8000 0.90 [ 049 084
co o 0,00 %010 .00 9000 000 000 | oo | ot
0y % by vol. 0.00 2080 0,00 2080 0,00 0.00 0,00 000
co, % by val - = - P % A 9 s
Combratad by Approved by

£ sabeain Soamtlrarnw I}
Dats 5 1'-0\ 109.@

“TH-ABE-IN-003 Mer.01/22 03,211 Paga 1 of |

VERIFIED

BYZE A ONE Tty




ALS

MULTIPOINT CALIBRATION REPORT

. right sahutions.
srwnaneorfaflElunsinanzt / wanay nght partner P Date 20ul24 Narre NOx Analyzer
- . . " Calibrated . Frea Calibrate HORIBA Model APNABTO
ample Name| arameter quipment Name 1D Ne. i ext Cal o Sertal No. HT3KYDIM ” - BKK_FaOTaT
Calibrator Manufacturer Teledyne AP| Model 700
Serlal No. 047
Std. Gas C tion (PPM) 55.88 Cylinder Ne. GND027222
Cylinder Pressura (psi) 1800 Cartified By Alrgas Inc.
Certifed Dato 0-Fab-22 Expired Date 8-Feb-30
Point CALIBRATION RESULTS
Ideal Actual NO Error NO %Error NO Actual NOx Error NOx | %Emer NOx
ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99,70 -0.30 -0.30 101.00 1.00 1.00
2 200.00 188,60 -1.40 -0.70 201.30 1.30 0.65
3 300.00 299,10 -0.90 -0.30 299,70 -0.30 -0.10
4 400.00 402,10 210 0.53 398.50 -0.50 -0.13
AVERAGE (%) 0.13 0.31
- ‘
300
- ‘
100
, |
0 100 200 300 400
ldeal  —+— Ackial NO  —8— Actual NQ:J
Callbrated By Approved By
A =it
(Mr.Jirawut Sakam) ( Mr.Barayuth  Jitiranont)
Fleld Environmental Sclantiat (3) Assistant General Manager
ALS Laboratory Group
J sl com FORMNO F0B.0S6 REVISION NO - ISBUE DATE 0204112
ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT
C Date 2-Jul-24 Equipment Name NOx Analyzer Calibration Date 4-Jan-24 Equipment Nama NOx Analyzer
Manufacturer HORIBA Model APNA-370 HORIBA Model APNA-370
Serlal No. 14BEHOEQ [[=] BKK_F51064 Serlal No. T2TBYRLL ] RYG_F80457
Callbrator W Teledyne API Model 700 Calibrator Manufacturer Teledyne API Model 700
Serial No. 847 Serlal No. 847
Std. Gaa C« tration (PPM) 55.88 Cylinder No. GNO02T222 Std, Gas Concentration (PPM) 55.88 Cylinder No. GNDo27222
Cylinder Pressure (ps) 1800 Certified By Airges Inc. Cylinder Pressura (pal) 1800 Coertifled By Alrgas Inc.
Coartified Data 8-Feb-22 Expired Date 0-Feb-30 Certified Date B-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS point CALIBRATION RESULTS
Ideal Actual NO Ermor NO %Emor NO Actusl NOx Error NOx | %Ermor NOx Ideal Actual NO Ermor NO %Error NO Actual NOx Ermor NOx | %Emmor NOx
ZERO 0.00 0.10 0.10 0.10 010 010 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 0.10 0.10
1 100.00 99.10 -0.90 -0.80 100.70 0.70 0.70 1 100,00 98.30 -1.70 -1.70 100.20 0.20 0.20
2 20000 199.30 -0.70 -0.35 20140 1.40 0.70 2 20000 198.40 -1.60 -0.80 199.80 -0.20 -0.10
3 30000 298 50 -1.50 -0.50 302.30 230 077 3 300.00 297.90 -2.10 -0.70 288.50 -1.50 -0.50
4 400.00 401.40 1.40 0.35 398.30 -1.70 0.42 4 400.00 398.60 -1.40 -0.35 400,80 0.80 0.20
AVERAGE (%) -0.28 0.37 AVERAGE (%) -0.89 -0.02
4p0 | 400
300 = 300
|
200 | 200
|
" | 100 |
|
0 = o
o 100 200 300 400 o 100 200 00 400
r o Meal ——AcualNO —s— Actual NOx ldeal  —+— Actual NO  —8— Actual NOx
Callbrated By Approved By Calibrated By Approved By
P
“AF e 4

(Mr.Sarsyuth  Jittranont )
Asalstant General Manager

ALS Laboratory Group

FORM NG F 06056 REVISION NO - [SSUE DATE 020412

(MrJirawut Sakam )
Flaid Environmental Sclentist (3)

(Mr.Barayuth  Jitiranont )
Assistant General Manager

ALS Laboratory Group

FORMNO F06.056 REVISIONNO . ISSUE DATE 02/0412




MULTIPOINT CALIBRATION REPORT

Ci Dats 4-Jul-24 Name 502 Analyzer
Manufacturer HORIBA Model APSA-3T0
Serlal No. G2CH4368 [[+] BKK_FS0786
Callbrator Teledyna API Model 700
Serial No. 847
Sid. Gas C« (PPM) 56.3 Cylinder Na. GN0027222
Cylinder Pressure (psi) 1800 Coertified By Alrgas Inc.
Certified Date 9-Feb-22 Expired Date 8-Feb-30
CALIBRATION RESULTS
Point
Ideal Autual Emor %Emor
ZERO 0.00 0.05 0.05 0.05
| 100.00 88.91 -1.09 -1.08
2 200.00 198.10 -1.90 -0.95
3 300.00 298.00 -2.00 -0.67
4 400.00 398.50 -1.50 -0.38
AVERAGE (%) -0.61
400 /
-
300 e
/
200
100 /—/
-l : |
a 100 200 300 460
[ Ideal -+ Aulual
Callbrated By Approved By

e P
(Mr.dirawst  Sakam)
Fleld Environmental Sclentist (3)

5,1:t6;}7

(Mr.Sarayuth  Jittranont )
Asslstant General Manager

ALS Laoratory Group

FORMMNO F 0605 REVISION NO. - ISSUE DATE 02004112

ALS MULTIPOINT CALIBRATION REPORT
Calibration Date 4-Jul-24 E Name SO2 Analyzer
HORIBA Model APSA-370
Setlal No. NM3M2D5M D RYG_FS50266
Callbrator Telsdyne AP| Model 700
Serlal No, 847
Std. Gas (PPM) 563 Cylinder No, GNo027222
Cylinder Pressurs (pal) 1800 Certifled By Alrgas Inc.
Cortified Date 8-Feb-22 Explred Date 8-Feb-30
Point ‘CALIBRATION REBULTS
Ideal Autual Ermor %Ermar
ZERO 0.00 0.10 0.10 0.10
1 100,00 98.70 -1.30 -1.30
2 200.00 201.40 1.40 070
3 300.00 302.30 230 077
4 400,00 39830 -1.70 042
AVERAGE (%) -0.03
400
300
200
/’.
100 //r
,.»//
0 4= v -
0 180 200 300 400
L Ideal b AU
librated By Approved By
27
& /,g),y
(MrJirawut Sakam ) (Mr.Sarayuth  Jittranont )

Flald Envirenmantal Sclentist (3)

Assistant General Manager

ALS Laboratary Group

FORMMNO. FOB.056 REVISION NO - SSUE DATE 02/64112

ALS MULTIPOINT CALIBRATION REPORT
Callbration Dats 4Jan-24 Equipment Name 502 Analyzer
Manufacturer HORIBA Model APSA-370
Serlal No. ROHWYDVW Equipment [0 RYQ_FS0456
Callbrator Manufacturer Teledyne AP| Model 700
Serial No. 047
Std. Gas Concentration (PPM) 563 Cylinder No. GND027222
Cylinder Pressure (psl) 1800 Certifled By Alrges Inc.
Cerlified Dats D-Feb-22 Explred Date 9-Feb-30
CALIBRATION RESULTS
\deal Autual Enmor WErmer
2ERQ 0.00 0.10 010 010
1 100,00 99.70 -0.30 030
2 200.00 199.50 050 025
3 300.00 298,30 170 057
4 400,00 398.60 120 030
AVERAGE (%) 028
400 B
P
300
200 =
e
-
100 _//’
o
o 100 200 300 400
Ideal —— Autual
Approved By

(MrJirawut Sakam )
Fleld Environmental Scienat (3)

=i

( Mr.Sarayuth

Jittranont )

Asslstant General Manager

FORM NO F06.055 REVISION NO. -

ALS Laboratery Group
ISSUE DATE 02412

High Volume Air Sampler Calibration Worksheet

Project Site : Hridstone Carbon Black Barometric Pressure (mm Hg) : 7572
Calibrate Location : whuihfidua (0 2
Calibrate Date : 3Jul-24 High Volume 1D :

CalibrationSheet No.:

C-030724-RYG_FS0666

High Volume Model :

Calibrator ID: RYGF50205 High Volume 5/N:
Calibratar Model : TE-S0z8A Callbrator Slope :
Calibratar §/N 1166 Callbrator Intercept :
Test No. DeltaayD, Qa Taghare Linear Regression
(inch) (m*{min) (cFm)
1 20 0957 an Slope: 517205
z 24 1046 L — 198570
3 28 1139 8| correlation Coeffcient 09987
4 34 1241 M
5 40 1344 50
1erm)
654 — — |
|
¥ =5173k-19.957
0o = 1
oo os 10 15
Qa (m3/min)
2
Clte. 2,
(T S Cia Approved by

[ MrSuphanut Pisaipan |

Field Scientist(2)

(Mr. Noppong Juntarupan)
Enviro Field Coordinator Sclentist (3)

FORMNO.F 06074 REVISION NO.2 [SSUE DATE. 20/11/28




High Volume Air Sampler Calibration Worksheet

Project Site: Bridstone Carbon Black Pressure (mm Hg) © 757.2
Calibrate Location 1 Tauuasniy Temperature (°C) : 29
Calibrate Date : 3jul24 High Volume 1D : RYG PS0397
CallbrationSheet No.: €-030724-RYG_F50397 High Volume Model : TE-5009%

M e i o o SR

Calibrator ID: RYG FS0205 High Volume S/N: s687
Calibrator Model : TE 50287 Calibrator Slape : 095561
Calibrator S/N: 1166 Calibrator Intercept : 02266
Test No. Daka B30 Q dichan Linear Regression
inch {mn®/min) (CFM)

1 16 0059 i Slope: 787278

¢ 2 1003 36 limtercept: 70165

3 30 1167 40 | correlation Coefficient 09963

4 ET 1311 4

5 48 1471 50

1cam)
65

¥ = 2872804 70165

0o J
00 os 10 15 20
Qs (m3fmin)
-
Lor I ~F
% i L - =
Calibrated by Approved by
{ Mr-Suphanut Psaipan ) (Mr. Noppong Juntarupan)
Feld Sclentist(2) Enviro Field Coordinator Scientist (3)

FORM NO. F 06074 REVISIONND-2 ISSUE DATE: 20/11/23

High Volume Air Sampler Calibration Worksheet

Project Site: Bridstone Carbon Black Barometric Pressure (mm Hg) : 755
Calibrate Location UuAuTay Q) az
Calibrate Date : 10-May-24. High Vohume 1D ¢
c No. €100524-RYG FS0665 High Vohume Model TE5009%
Calibrator ID: RYG FS0205 High Volume /N : 6264
Calibratar Model : TE-5028A Callbrator Slope : 095561
Calibrator §/N : 1166 Calibrator Intercept :
Test No. Bakatl0 @ JiChat Linear Regression
{inch) (m’/ eain) [CFM)

1 14 0.864 34 Slope: 25.9335

2 2 a0y 38 Intercept 116741

2 a0 1375 42 | corrclation Coefilcient: 09998

4 8 1319 46

5 8 1480 50

1 [cFm)

654 ‘

¥r25.933 ¢ 11674

00 05 10 15 20
Qa {m3fmin)

% D2y Fm
Calibrated by Approved by :

( Mr.Suphanut Pisaipan ) (Mr Noppong untarupan)
Fleld Scientist(2) Enviro Fleld Coardinator Scientist (1)

FORM NO. F 06074 REVISION NO-2  1SSUE DATE: 20/11/29

Sartorius (Thailand) Co., Ltd.
120 Rarma 9 Road, Huaykwang, Huaykwang, Bangiok 10310

SARTORILS

NSC-TISKTIS 17025

@ 1. E CAUBRATION 0426

- fﬂ] U]c. Ie of Calibration
Medel Numbet:  LA130S-F B . Cerfificate No. : 24BCI0088 -
Dascription : Analylical Balance Issued Date:  Friday, February 23, 2024
Serial Number: 25409664 No.: 229196
1D No. : RYG,_EN0001
Manuf Sartorius Page Ne. : aof]
Customar Name
Galibrated Place : ALS Laboratory Group (Thalland) Co., Ltd.(Balance Room)

Ceriifiea

Sartorius (Thailand) Co., Ltd.
128 Rama 9 Roao, Huaykwang, Husykwang, Bangkok 10310
Tet 486 2043 8301-6 Fac 466 2643-8367, o-makt sarvica thaland@sariorius.com

SARTORILS

of Calibration

Model Number:  LA130S-F Certificate No. : 24BCI0056 . B
Description : Analytical Balance Issued Date :  Friday, February 23, 2024 S
Serial Number : - Reference No.: 229166

1D No. :

Manufacturer : Sartorius Page No.: 20f2

Calibration Results : Without Adjustment

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.
Calibrated By : Mr.Chaonchai Inthana

Calibration
Calibration Date : Thursday, February 22,2024 Procedure No. : This calibration was conducted by

Using in-house calibration procedure number (WI-003]
Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity : 150 g Readabliity : 0.0001 a Te o 238°C ES 50°C
Humidity : _S40%RH  + 100%RH

Reascns for calicration Pressure z

[ New Insatation [ Service / Repaired () Re-calioration/ Malmmenance Equipment Condition: (3] Good Opere [ Faie

Measurement Method ~ UKAS Publication Ref :Lab 14
The measurement uncertainty stated [s the expended uneemlnty which is obtained from the uuml:rd uncertainty muttiplied by the
coverage facier (k=2) to provide a level of of 85%. tis with the Guide to

of L in (GUM). The calibration cartificate ducummlaﬂw!raum to National Standards, which
realise the unit of measurement according Lo the Intemational Standard System of Units (S1). Report of Tolerance came form list of
Sanorius Metrological Specifications.

Traceability:
Model Number | Description Traceabili [Cetificate No. |Due Date
YCS011-522-00  |Sarterius weight set 1mg - 50005 E2,¥CS011-522-00 TCS |M23081875 | 23-Aug-2025

23-Aug-2024

MHB-382SD __|Humidity/BaromsterTemp Lutron MHB-38280 DKSH  |c18231845

This certificate relale and apply this equipment only.

This cortficate may not ba reproduced ofhar than in full except with 1
the prior writien approval of the Verification Operation Division @"""’
Sartorlus {Thalland) Co., Ltd. e

TEFrHAO

Mr.chonchal Intrhana(Technical Manager)

SOF FM 33 03 Februsry 2022

Repeatability Eccentricity {Off-center loading error)
The e Alkky of 1o display readouts mwmmwumwmmmm
|unger conaifions whan . Ploced e 13er capaclly, placed in the
ropeatedy on the waighing pan In the sama manner. The standard devialion i used o mwm-mmmummmwmmw
|axpress reproduc ity guanitatvely. | messurament points | positions defind according lo GIML R78).
Nominal Value : (Low Load) | 100000 95,9539 Nominal value : 50 ]
| Bidirinid 2 =
0 g | 10.0000 100.0000 Tolerance 0.0004 g
Tolerance 10.0000 100.0001
00001 g 10.¢ uuuu 100, 0001 Difference
0 1 .
Nominal Value : (High Load) | 10-0000 | 100.0001 _2  -0.0001
100 g 10,0000 100.0000 3 0.0001
ITolarance . 10.0000 100.0001 r 4 u.ﬁuz
00001 g 9.9999 | 100.0002 7 5 | 0.0000
2 — sy
9.9399 " 100, 0001 ¢ 6 | &
Standard Deviation 0.00005  0.000C8
Linearity
Tha insarty, . Descrides Mawar slopa.
Tolerance 0.0002 9
Nominal Value Conventianal Mass Value Displayed Valus Daviation Uncertalnty
. @ © @ [©) @
0.01 0.0100 0.0100 0.0000 79.0[")20
0,05 0.0500 0.0500 0.0000 ¢.00021
0.1 0.1000 ) 0.1000 0.0000 0.00021
0.5 0.5000 0.5000 0.0000 0.00021
T 1.0000 1.0000 0.0000 0.00021 |
e 2.0000 2.0000 0.0000 0.00021
5 5.0000 5,0000 1 o.oo021
10 10.0000_ 1 0.00024
7 20 ~ 20.0000 | 2 0.00021
=100 100.0000 55,5959 ~0.0001 0.00024
End of Report
SOP FM 33 03 February 2022




High Volume Air Sampler Calibration Worksheet High Velume Air Sampler Calibration Worksheet
Project Site : dstone Carbon Barometric Pressure (mm Hg) : 757.2 Project Site ; Bridstone Carbon Black Barometric Pressure (mm Hg) : 757.2
Calibrate Location: e Temperature (°C) ¢ 29 Calibrate Location : Jawugandy Temperature (°C) : 29
Calibrate Date : 3-Jul-24 High Volume 1D ; RYG_FS0174 Calibrate Date:: 3-Jul-24 High Volume 1D ; RYG F$0292
CalibrationSheet No.: €-030724-RYG FS0174 High Volume Madel : TE-51700 [ No: €-030724-RYG_FS0292 High Volume Model : TE-5170D
Calibrator ID: RYG_F50205 High Volume S/N: 4800 Calibrator ID: RYG_F50205 High Volume S/N : 5497
Calibrator Model: TE-50284 Calibrator Slope : 152567 Calibrator Model : TE-50284 Calibrator Slope : 152567
Calibrator /N : 1166 Calibrator Intercept: 003613 Calibrator §/N : 1166 Calibrator Intercept : 003613
Test No. Qe Lachart Linear Regression Test No. Deltal;0 Qua G Chaet Linear Regression
(m*fmin) (CFM) (inch) (m’/min) (CFM)
1 22 L0p0z 40 Slape : 33,1605 1 28 et o Slope 329356
2 z8 11236 “ Intercept: 67703 2 L 12692 kid Intercept 26491
4 3 13030 50 | correlation Cacfficient - 09999 s A& 14900 50 | correlation Coefficient : 09985
4 4.6 14300 54 + 56 15740 54
5 58 16013 60 5 68 17308 60
1{CFM) 1(cFm)
654 654
v = 33.161x+ 6 7703 ¥=32936x 4 26491
0.0 - 0o
00 05 10 15 20 0.0 05 10 15 20
Qstd [m3/min) astd (m3fmin)
- s /ﬂ__? b J - ~ 2 -
2 - ~ 2
Calibrated by Approved by : Calibrated by Approved by :
( Mr Suphanut pisaipan ) (Mr. Noppong Juntarupan) { Mr Suphanut pisaipan ) (Mr. Noppong Juntarupan]
Field Sclentist[2) Envire Field Coordinator Scientist (3) Ficld Scientist(2) Enviro Field Conrdinator Scientist (3)
FORMNO. ¥ 06.073 REVISIONNO.2Z  1SSUE DATE: 20/11/23 FORMNO, 7 06-073 REVISION NO.2 ISSUE DATE: 20711723
|
| f
Accredited cakibrotion loboratory 3
15O/ 17025:2017
HSC TSI IS 17025 ;
CALIBRATION 0367 b '
High Volume Air Sampler Calibration Worksheet ’ tinaors Bangkorys Air speed measarement luboratary
Cohbrotion services deportment
Certifiate Number
ik g -eatbe ORI o
e e EEREIRE C CC05-66
Praject Site : Biridstane Carbon Black Barometric Pressure (mm Hg) : 755
it sk — " o - CERTIFICATE OF CALIBRATION
Calibrate Date: 5-0ct-24 High Volume 1D : RYG F50396 Page 1012 Pages
CalibrationSheet No ; €-051024-RYG_FS0396 High Volume Model : TE5170D
1 MEASUREMENT ITEM Cup anemameter CoRbration procedure:
Calibrator ID: RYG_FS02 High Volume S/N: 5688 MANFASTORGE pindinich The cun enemometer wes cobbrated a3
. : ‘ MOGELTYME i WA Standard oft veloclty fransducer model IS5
Calibrator Model : TE-5028A Calibrator Slope ; 152567 b nd i L with recrionferatil s
Calibrator /N 1166 Calibrator -0.03613 SERIAL NUMBER Senor WSD-AS980 pioimbsgabomlis diion: Skt
Data logger: AS980
10 NUMBER RYG_F50645
 Chart & 1, Wind energy generation sstems
Test No. DeltaH:0 Que 1+ Linear Regressicn CONDMON 5 Ak eEveD e e s il Suliy el -
inch] 3y CEM ALS laboratory group (Thailand] Co., Ltd clectricty pr wind turblars, b 17
) {m*/min) {CFM) 104 Phatthanakan 40, Phatthanakan Rd, Knwbeng Suan Luang.  was used o catlbration guidebe
1 26 10774 40 Stope: 317592 thet Suan Luang, Bangkok 10250 Thalland.
Traceakilty,
Z 34 tized 43 Intercept : 52850 TR - This certfcae provides o Iraceabihy of The
L b 13595 48 Correlation Coefficient - 09978 ":;Jl:“u:i:w? DATE :giun :i: ?'::;LT:,,‘:,’ h:’:,,"w.':, :q e '
4 50 14801 52 " system of units (81 through
b i e Metrology institute of Thaand) v Cert
L M. MW-0052 23 and Mw 0066 22
5 62 16440 58 Ambient candition in the labaratory are a3 foliow
Temperature 230130 ' Uncertginy of Measurement:
Relathve Humidity 5504150 KRH The reparted unce ,
Atmospherlc Pressure 1010£10 hPa ‘osed on the stendos
1{CFM) tion COITEsPONs (0 0 COVErageE pr
P PLACE OF CALIBRATION Eitfel-type wind tunnel of hranazes Assodiates Co., Ltd. of apprazimately 95% The star
: SE— N SRS hos been determined in
ion of m
i CALIBRATION CONDITIONS. Wind tunnel cross-section area’ 900 e’ ;’:: E'N:r"“ e REreaian of tmcenioly i
¥ = 317585+ 5,285 Win direction trpntal area” 100 em’ :
| Diameter of mounting pipe” mm
| Blockagn ratie of test object” e
Precanditioning 24 howrs at smbient condstions.
Measurement Condition  The average values duting measurement are (24.4] °C, (41.8) %RH and (1011 5) hPa.
0o _
o 05 1o 43 0 TABULATION OF RESUL / ‘
n— The table on next page give the measured values. F "~ i
& ﬁn 4
{/ o
Calibrated by Approved signatery !
1M 50 Thachatad M Pariny
s ijz - i JIKARATE ASSOFIATES £
Calibrated by Approved by ; . -
* Nolile erotisection srot of the wind tunnel
( Mr.Suphanut Pisaipan | (Mr. Noppang Juntarupan] ! " slee
Field Scientist(2) Enviro Ficld Coordinator Scientist (3) ! Diamtar of mouniing pipe
Pl
FORMNO. F 06-073 REVISIONNO.2 ISSUE DATE 20/11/23 THIS CERTIFICATE OF CALIBRATION MAY NOT 85 REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY




€C01566

Page 2013 Pages

MMEASUREMENT RESULTS

The cup anemometer, Uit Under Calloration (UUC) was exercise at 10 m/s for § minutes prior 1o calbration being performed The standard ai velocity 05 ms
105 m/s was calulated by b standard air velocity transducer 3nd above § mis 1o 30 m/s was cakculated by 8 DHat tube with precision differential pressure
meter which was installed 40 mm and 300 mm respectively away Irom wind tunael nortle, LIUC was instafled st center of tho 185t seetion The calibration way
carried out under bath rising and aling air velocity in the range of 1 m/s 1o 16 mfs at cabbration interval of 1 m/s. The resuhs of calibration snd anociated
measusement uncertainties are reported in the table below

Vid Temp. wind tuanel Temp. room = Erior U fim2)
{mis) (g ra {ms) (mfs)

103 2430 2020 [X] -0 031
2028 450 240 15 01 031
2999 440 2040 19 a1 on
4109 2434 40 21 03
503 2432 49 04 031
601 32 s a1 031
705 424 70 1 031
817 214 80 01 0
910 220 [} 01 031
1008 .10 LE] 01 031
ERT] 2420 10 04 031
nn 2410 120 02 Lk
1319 414 130 02 031
1423 2410 140 01 a3
1533 mao 151 01 031
1629 2410 161 a1 032

Remark: L
oy count forthe ested g i plac
" vetoeity of slandard

Neotiny of Lnit Under Calibration

PHOTO OF CALIBRATION SET-UP

Catioration w1 up of fhe (up anemofmeter calibration 1 the wind tunae! of Jeanatee Assotates Co, Lt The cup snemomete

e may dhlfer from the
Calbrated ooe Remark The propariion of the set. up i not 1y SCIE TUETD

**fEnd of tion® 1"

JIRANATE ASSOR"ATES €0,

AC

Accredited cakbration laborarory
HREANATEF ASSOCIATIS €O 1T 1SOAEC 12025:3017
NSC-TISHTIS 17025
brarates Auocatet Co Atd CALMRATION 0367
/1415 67735 36
Prichiasem 7.7/2. e Wathaoes, fangiabys A speed measurement loboraiory
Banghob 10600/ Tralard) Colibration services deportment,

Tel 420600837

Mot +C686199943

Umas s ealbration@pranaiee com
Web M wwm frangtee com €D-015-66

CERTIFICATE OF CALIBRATION

Cartificate Number

Page 1 0f 2 Pages

MEASUREMENT ITEM wind Direction Sensor Calibration procedure.
MANUFACTURER Movalyrse The wind direction sensor was colbemtéd agoinst
MODEL/TYPE Sensor WS-02FA Siondord Rotary Encoder model  AY4O0STS:
Data logger: 110-WS-250L-D DMO4-P3 S-UD in on close lesfrection of Effel
il resibyeisal Iype wind tunne! with 900 cm’ trass test section
SENALMUMER m“"’- orea. The WI-CL-OOE based on €. 61400-12-,
SO AR Wind energy genetation Systems - Part 121
IDHUHER RYG_FS0g4s Pawer performance. mesturerwits of efectrichy
CONDITION AS-RECEIVED Hew Hem producing wind lurbines, March 2017 wai used o5
CUSTOMER ALS aboratory group (Thalland) Co., ttd @ cakbration guideline
104 Rd, Luang,
Khet Suan Luang, Bangkok 10250 Thailand. Troceabilty:
Ths certificage prowides o troceabity of The
RECEIVED DATE 16 Jur 2023 Imeasurement 10 recognized the national
MEASUREMENT DATE 20 Jun 2023 staneords, @nd 1 reakiation of the intemationat
185U DATE 20 hun 2023 system of units (S1) through the NIMT (National
Metrology Institute of Thailond) v Certificate
ENVIRONMENTAL CONDITIONS: Apmber: DA-0043-22
Ambient condition in the aboratary are a fotlow
ity e g . Uncertaloty of Measurcment:
5 The reported uncerainty of measurement is
Relative Humidity 550150 i bosed on the standord unceraniy multiphed by o
Atmospheric Pressure 10104 10 hFa coverage factar ka2, Which for o normal
distribution corresponds to ¢ coverage prababiity
of approximately 95%. The standard uncertointy
PLACE OF CALBRATION Eiffel-type wind tunnel of liranates Associates Co., Utd has been determined in occordance with the GUM
“Evaluation of measurement
dota Guide to the exple4sion of uncertainty
ction area’ 900 ' imegsurement
Win direction frpatal area’ 129 e’
Diameter of maunting pipe’ mm
Biockage ratio of test object' LTI T
Precandiioning 24 hrours af ambient conditions.
Measurament Condition | The average values during messurement are (24 3)°C, (47.4) %RH and (1010 9) hPa
TABULATION OF RESULTS:

The table on next page give the meswuredvaboes

Callbrated by ]

i

Approved signatory.
o' Mr Sotawit Thathatad 7 Mt Parinys Booncharoen
* Mas i q‘ Lakbration Deportment Manager
JIRANATE Assreeatis g,
Remark:
" Naie crowpection ares of the wind tunmel
 project maunting o
" Dlarneter of mavniting pipe
“natio"a"

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCERT IN FULL UNLESS PERMISSION FOR REFRODUCTION HAS BEEN OBTAINED
1N WRITING FROM THE LABORATORY

Certificate Number

C0-015-66

Page 2 of 2 Pages

MEASUREMENT RESULTS *

The wing direction sensor was cabibeated against standard rotary encoder by comparison method During cahbravon, the measurement was carried oul a1 45
intervals in ciockwise and counterclockwise duections after affset adpstment has been made The flow speed of wind tunrel (usualty § mfs) is kept canstant

while the sensar is rotate s around its vertieal auis The results of calibration and awociaved por
Al speed 0'm D' Errar t fre2)
mis Osgree (%) Degree 9 Degree (%) Deghee )
0.000 o L) T
45,000 43 -2 10
90,000 LH -3 1.0
X b n
50 135.000 133 2 1
180.000 180 o 10
225.000 26 1 Lo
270.000 an 2 10
315,000 318 1 10
Remark:
iy for the Blacw
" Dwpetion ol standard
Diroction ot U Under Cabbration
***End of Cerificate ol Cabibration® **
T—

1

IR s aggr g,

J 63/14-156,67/35-36, Sol Pelchhasem?,7/1, Petchkasem Rd,
Walthapre, Banghokyai, Banghok 10600 Thailand.
NAC Tel: (66) 02-86B0812813 Fox: (00) 02-86B0860 www jiranalee.com

W YA T T
CALIMATION 01

CERTIFICATE OF CALIBRATION

Cenilicale o~ CT-025.66
e 1ot 2

Equipment Name: Data Logger with Temperature sensor
Manufacturer: Novalyns

Modol: 110-WS 25010

Serial No.: AS980

1D No.: RYG_F50640

Customer

Neme: ALS labaratory group (Thailand) Co.. Ltd
Address: 104 Phatthanakan 40, Phatthanakan Rd.,
Whwaeng Suan Luang, Khet Suan Lupng, Bangkok
10250 Thaiard

Received date: 16 Jun 2023
Calibration date: 20 Jun 2023
Issue date: 22 Jun 2023

Reference Used During Calibration Calibration Condition

1 ngard Temperature Probe Model: STS 100 ASQD, Temperature: (2343)°C
Senal No. 66768209, Due date 28 Mar 2024 Relatve Humidity (854 15¢
2.Digta) Temperature Indicator Model DT1 1000-A MK

1 Senal No. 67140700591 Due date 22 July 2023

Calibration Procedure -

The temperature calibranon was done by In House
cahbraton methed as WICL 001 according to
companson method with standard digital temperature Insitute of Metr % Thalang (NIMTi Certifica
aic: ang standard tempersture probe The number TT.0038 23, Centficate n o ER
perature scale use wes based on 1S90 22

Tracoability
The measurement results are traceable to the
mtemational system of units (Sh through Natonal

Noted: The certifi

3'e 15 vald only (o the ilem calibrated on date and piace of £l

P
/ 7 e P
Parinya Booncharoen
Calpeation Depal " Ma

Calibrated by
Wi Sorawit Thachakad

St | NAC k’

Wiss Rupngrumpa: Phoomaiit | pranatt assnciatesca

proved Signatory:

THIS CERIFICATE MAT NOT BE HEPHODEDUTED BXCEFT 1IN FULL UNLESS FEHM
BOEN OBTAINED N WHINNG FIOM THE LARORATORY

WO FCTHOULC TION . HA




A,

A=

] 63/14-15,67/356-36, Sol Pelchhasem?,7/1, Petchkasem Rd, s
NAC Walthepra, Banghohyai, Bangkok 10600 Thailand. '.4::';‘\, N o
Tel: (66) 02-8680812#13 Fax: (66) 02-86B0860 wwwiranalee.com CALIBRATION D361

Centificate No. . CT-025-66
Page 2ot 2

Result of Callbration- [ Without Adjustment [ With Adjustment
Calibration Range; 20-40 C

Function;
This equipment was connected with temperature sensar Model: HMPSO 5/N: V1920214,

Dimension : Diameter 12 mm. Length 80 mm.

Immersion Standard Juc

Deptn Reading Reading Error

{mm) (el e (]
70 20,057 200 0.1 0.099
70 25051 249 0.2 0,009
70 30.044 298 02 0.009
70 35.039 24.8 02 0.008
70 40.034 39,7 0.3 0.099

UUC* . Unit Under Calibration
The reported expanded uncentainty is based on standard uncertainty multiplied by a coverage factar k=2
providing a level of confidence of approximately 95%.

% End of Certificate %

L
NAC

[IRANATE ASSOEIATES €O,

J 63/14-15,67/35-36, Soi Petchkasem?7.7/1, Pelchkasem Rd,
Walthapra, Banghohyai,Banghok 10600 Thailand.
NAC Tel: (66) 02-8680812#13 Fax: (66) 02-84680860 www.jiranatee.com

CERTIFICATE OF CALIBRATION

Calibration No. : RH-08062023
Page | of | Pages

Messurement ltem Relative humidity with data togger

Manulacturer Nowalynx

ModeUType 110-WS-25DL-D

Serial Number A5980

1D No. RYG_F80649

Customer . ALS laboratory group (Thailand) Co., Ltd.

104 Pralthanahan 40, Phatthanshan Rd. Khwaeng Suan Luang. Khel Suan Lusng, Banghok
10250 Thailand

Environmental Condltion:
The mensurement was carried oul in an ambient lemperalure of (2523)°C, and relative humidity of (5021 5)%.

Measurement Methoa:
Unil Under Calibration (UUC) was calibrated by comparison melhod wilh standasrd chilled mifror hygrometer model 1860
3 in the humidity generalor chamber fo delermine the errors,

Traceability:

This instrument was callbcated using standard equipmenl whose accuracy is Iraceabiity thiough National Instilute of
Standards and Technology lo the (nternational sysiem of units (S vie MCS Colibration, Inc. Cerlificale number 20926
601, Due dele Sep 26, 2024

Measuremen! Dale Jun 20, 2023
lusued Date Jun 22, 2023

Measurement Resulte:

This equipment was connected with Indoor air quelily probe and Displayed (UR) on display. Modet HMPGO, Serisl num
ber: V1920214,

Callbration was performed In the range of 20%AH to BO%AH

The resulls of ealibralion are reporled in table below

Determined Standard puasng WG psang Error Uncertainty
(%RH) (%RH) (%AH) 1%AH) HHFAH)
20 20.04 193 a7 0.52
50 60285 405 08 082
a0 6033 80.5 02 0.52

Perfoumed by Approved Signatary: 5

Parnys Boancharoen
Calibration Department Manager

Mr. Sotawll Thechalsd
I Miss Jiltraporn Lertsomphot

NAC
e
D3 Mids Rusingrumpel Phoomml  \AMATEASOCUTIS €D,

THIS CALIBRATION REPOAT MAY NOT BE REPROCEDUCED EXCEPT IN FULL UNLESS PCAMISSION FOR REPAODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY

v,
S

N‘ LC Aceredited colibration leborotory ',{/;,_\R\‘
Pl ISGAFC 17025,2017 DAy

NSC - TSI - TIS 17025
CALIBRATION 0367

NSC-TISHTIS 17025
CALIBRATION 0367

Pressure megsurement laboratary
Calibrotion services department

Mobie 146863279453
Emad prar cakbraton®jranatee com
Web sty wak AT ates com

CERTIFICATE OF CALIBRATION

Certificate No. CP-005-66 Page 10of 2 Pages

Calibration procedure;

The pressure colibration wos dane by in:
house cakbration method as WI-CL.003
uccording to comparison method with Dighta!
pressute calibrotor baved on DKDA 6.1

MEASUREMENT ITEM Digital barometer

MANUFACTURER Noatynx

MODEL/TYPE Sensor 110-WS.258P

Data logger 110-WS-2501-D

Sensor: BP-AS980

Dara logger AS980

10 NUMBER RYG_F50643 Traceakility:

CONDITION AS-RECEIVED New ltem The measurement resuts are traceable to

CUSTOMER ALS laboratory group (Thasand] Co., L1d the international sysiim of units (51) through
104 Phatthanakan 40, Phatthanakan Ad the MM (Hiational Metrology Institute of
Khwaeng Susn Luang, Xhel Suan Luang, Thiland) via Certificale number: MP-0205-22
Bangkok 10250 Thailand

SERIAL NUMBER

The seported unceriowty 13 bosed vn o

RECEIVED DATE 16 Jun 2023 standatd anéertointy multiplied by o coverage
MEASUREMENT DATE 20Jun 2023 k=2, providing a feve! of confidence of
ISSUE DATE 20Jun 2023 Optyouimately 95%.

CONDITION OF THIS RESULT OF CALIBRATION:

1 Reference Standard Instrument

Instrument Mol Serial No, Cortificate No. Due Date
Absclute Pressure Transducer CPG2500 4100326P MP-0205.22 02 Dec 2023
1. Calibration eftart for calibration sequence ¢

2 The UUC* wasinstalled in vertical orientation above reference standard instrument and center of UUC® was used as the reference leve!
3. Calibration conditions.

4. Condition Dabnorinal
Pressure transmitting medium
(20°C, 1bar)
Homs 155415) %
Cons 2383} ¢

Pamn. . [1030£10) mbar
§ The certificate ks valid only to the item calibrated on date and place of calibratien

— ]____
4 e /
)
M. Parinya Booncharaen
Calibration Depantment Manager

C Approved signatory |

Calibrated by:
TES €0,

[ Mr Sorawit Thachalad
T Waiss Iitieaparn Lertsomphol

JIRANATE 4ssciera

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

Accredited calibration laboratory
Vin ISO/IEC 17025 2017
NSC.TISITiS 17025

NAC

Branatee Sseates (o 10

@ D
NSC-TISI - TIS 17025

A i 5;
POMLETRE L i CALBRATION 0367 CALIBRATION 0367
::"fm';f""m Pressure measurement laboratory
T s Catbration services deportment
Emai jrac-caibraten @ anstes con
e e wearw Iranater rom
CERTIFICATE OF CALIBRATION
Certificate No.  CP.005-66 Page 2 ot 2 Pages
MEASUREMENT RESULTS + ¥ Without adjustment L With adjustment
CALIBRATION INTHE RANGE OF +950 mbar to 1050 mbar
The results of calibration and associated measurement uncertamtics are reported in the table below
sTD uue* Error [ Uncertainty (k=2) |

| {mbar] {mibar) {mbar) I {mbar} |

950.13 950.8 06 084

970.04 470.4 | 04 0.60

95010 3303 02 i 046

1010.08 10101 o0 037

1030.10 10298 03 050

1050 08 10495 -08 073

Note ULC® Unit Under Calibration
To convert the result in repart unit to Pa should be multiply by 100

“End of certificate®

]
AC

JIRANATE ASSOCIATES €O,




NAC |

Accredited calibration kadarotory

] 1 1SO/EC 17025.2017
NSC-TISHTIS 17025

Iranstue Assoristes Ca LS CALIBRATION 0367

€714 15, 6795 36

Petchhasam 7.7/1, B2 Wty s Banghckyis i speed measurement laboratory

Sangeoi 10600 ) Cahbration services depanment
GE0BACH1L

Moble »0LBCIRAS)
£mst e caboratian@ e anatee com
Wedate mww iaaLEe (0T F—

CERTIFICATE OF CALIBRATION

Page 1 of 2 Pages
MEASUREMENT ITEM Cup anemometer Calbration procedure:
MANGFACTURER. Novahmx The cup anemometer was cokbrated ogoinst
Standard ow wekocity lronsducer mbdel. 45512
MODEL/TYPE <Sensor Ws-02F %
2 i —— and pitol fube with precision differentiol pressure
P Ty logger e mefer model: DPA25004 on digye lestanttion of
Senor YD Eifei-type wind tunnel with 900'em’ cross test
Data logyari M9GS section areo, The WI-CL-007 boied on IEC 61400
10 NUMBER RYG_F50085 121, Wind energy generotion syitems - bort 12
CONDITION AS-RECENVED Used item 1 Power perfoimonce Meoturements of
CUSTOMER ALS leborsiory group (Thatland) Ca., Ud electricity producing wind furbines, March 2037
104 Phatthanakan 40, Pratthanakan R, Knwaeng Suan LUang,  was used er @ cakbrotion guideline
Khet Suan Luang, Bangok 10250 Thaltand. [
Traceoblity:
S B i This certificate Browdes o troceabilly of The
bt to recogrized the notknal
MERSUNENIENT.ONTE 132073 standards, ond to reokration of the International
ISSUEDATE 9 Jun 2021 system of units [81) through the NIMT [Nationa!
Metrology nstitute of Theiand) via Certicate
ENVIRONMENTAL CONDITIONS: Aumber. MW-0052-2] and MW.0065-27
Ambient condition in the labaratary are as loliow.
Temperature 230230 K3 Uncertainty of Measurement:
Retative Humidity 5502150 The reparted uncertainty of measurement is
Atmospher Pressure 10104130 hPa barsed o the standord uncertointy muitipbed by o
coveruge factor k=2, Which for @ normal
gatribution corresponds to @ wveroge probabilty
PLACE OF CALIBRATION Elffel-type wind tunnel of liranates Associates Co. of ippsemvmrir SR T tonsdard. aicertainiy
L e has been derermined in ocrordunce with the GG
Fvaliation of measurement
CALIBRATION CONDITIONS ‘Wind tunnel cross-section area’ 00 o' i’:“f:’::;“ The careisicnct Larertpiniv s
win direction frontal area” 100 em'
Diameter of mounting pige’ mm
Blockage ratio of test chject’ [EETRRE
Praconditioning 24 hours at amblent condRions
Measurement Condition { The average values dunng measuremént are [25.0) €, 42.7) %AHand (1011.7) hPa
TABULATION OF RESULTS:

—— = F:
The table on next page give the measured values. | =y

J ’ 7 A
Callbratad by: p Approved signatory il

+ Mr Sorawit Thachalad E
~ Miss Intrapoen Lartsomphol JIKANATE a5,
—

Wi Farinya Boonchvoen
Cabiration Department Manager
ATE o
—_

Remarkt,
" Wolile crosigection area uf the wind tunnel
k i objuct

" Dlameter of mourting pipe
*Ratio”io !

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

Certificate Number

Page 7 o 7 Pages

MEASUREMENT RESULTS *

The cup anemometer, Linit Under Calibration (UUC] was exercise at 10 m/s for § minutes prior to cakibration being performed. The standard ai velocty 0.5 mfs
105 m/s was calculated by a standard ai velocity transducer and abave § mys 10 30 my's was calculated by a piot tube with precision differentlal pressure
meter which was instalied 40 mm and UUC was installed at center of the test section The calibration was
carned out under both riing and faliag ae velociy I the range of 1 /s 10 16 s at cabratian nterval of 1 s The results of calbeation and associted
measurement uncertainties are feported In the table beiow.

[ Temp. wind tunnel Temp. reom Vaut Error U fe=2)
(mis} cq ra {mfs) (L0
105 2490 1% [T} 01 CEN
200 249 49 19 041 [k
1997 2500 2495 9 04 031
4126 500 2495 40 01 o3
502 490 2485 49 01 03
600 48 2435 59 43 a3
705 1490 2495 70 01 LE
818 404 2485 a0 01 0.3
908 up 2495 a0 a0 an
1007 u»n 2485 100 -01 aan
1114 un 1485 11 01 031
1212 un 21495 120 01 LD
1317 2n 2495 13 0.0 035
1424 2470 2485 ua 02 o3
1520 u 2495 152 00 044
1628 2470 2495 162 0.1 0.31

Remark:

b u tash piste

" ettty of standard

Velooty of Unit Under Catbration

PHOTO OF CALIBRATION SET-UP

Cabbration set-up of the cup anemometer calibration in the wind tunnel of Hranatee Assotiates Co 114 The cup anemarmeter shown may differ from the
calibrated one Remark The proportion of the st oounpww gswawmmnw joometry

A '&Ch‘”!“

JEARATE AsSneaTs €0

NAC P

(IR IR TR rit SOAEC 170252017
NSCTISITIS 17025

Iirueaiee Masocaien o Lid CALIBRATION 0367

B 010 3

Fatchkaseen 7 711, B Wansstes Bargkeays A speed measurcment kaboratary

Bangach 10400 Tharandt Calibration services deportment

e LeONNEL Certificate Number

1 tna ae-cabbi atvon @ prates cem
Wit ke warw e corn €0-008.66

CERTIFICATE OF CALIBRATION

Page & of 1 Pages

MEASUREMENT ITEM Wind Direction Sensor Colibrarien procedure,
MANUFACTURER Hovalynx The wind direction sensor was calbrateg ogainst
Sondord Rotary Encoder model  AXA009TS
MODEL/TYPE Sensor WS-02F
Data logger. 200-WS 2504 DMOL P35 U0 on close teatsectin of Fiffel
Iype swind tumne! with 900 cm’ creis et dection

SEMAL NUMBER Feion WA M rea. The Wi-CL008 based on IF€ 6140012 1

Data logger. AM3gS Wind énergy generation Wstemy. - Part 13 1
10 NUMBER RYG_Fs008% Power performance measurements of eler triciy
CONDITION AS-RECEIVED Used tem Producing wind tarbines. March 2017w vied o1
CUsTOMER ALS laboratary group (Thadtand) Co . Ltd o calbrotion guideline

104 Phiatthanakan 40, Phatthanaksn R, Khwaeng Suso Luang
Khet Suan Luang, Bangkok 10250 Thaiand Trsceability:
s certificelr prowides a troceatibty of The

RECEIVED DATE 16Jun 2023 Ieasucement 1 recognized the netieno!
MEASUREMENT DATE 18 Jun 2023 stanarcs. @nc 19 realsotion of the intetnptionat
155UE DATE 18 bun 2023 system of mits {51 theough the NIMT fWatianal
Metrology imstaute of Thaikand vio Certficate
ENVIRONMENTAL CONDITIONS: mamber. DA-OO43 21
in the Iaboratory are as follow
:mbie«:mdﬂmn T o T 2 ot .
Flzh:}: 'H - sl i The reported uncertointy of measurement is
e Humi !
bosed on thr srandord unceromiy multiphed by ©
Atmospheric Pressure 10102 10 npa Sronony Ovcerniouy anieded by,

caveroge foctor ka2 Which for o normat
TARAON COTEIPORTS 10 O COVErapE Probabiity
of opprcximately 95% The stondard uncenainty
Eitfel-type wind tunnel of liranates Ausaciates Co . td hat been determined in occondance with the CUM
“Tuaation of measurement

vata Guldr to he erpreivian of uncertanty in

PLACE OF CALIBRATION

CALIBRATION CONDITION Wind tunnel crons-saétion aia’ 00 om'  megwment
Win direction frontal area’ 129 an
Diameter of maunting pipe” mm
Blockage ratio of fest object” o013 |
Preconditioning 24 hours at ambient condations
Measurement Condition 1 ThE average vahues duning measurement are (24 1)°C, {5541 %AK and (1008.5) hea
TABULATION OF RESULTS: /

The table on next page give the mpasured values - =
T s —— £
§ H .

Caborated by Approved signatony
£ M Sorawnt Thachalad
M Jttrapom Leftiompnol

Wr Parinya Booncharcer
Cabbration Department Manager

PRANATE Assoatgy oo !

Remark:
lm:mmwdhnﬁimﬂ

 Diameter of moueting pipe
“ratia” 10

THIS CERTIFICATE OF CAUBRATION MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
IN WRITING FROM THE LABORATORY

Certiicate Number

€0-008-66

Page 2 of 2 Paget

MEASUREMENT RESULTS *

The wind direction sensar was calibraled against standard rolary encoder by comparison method During calibration, the measurement was carried out at 45
Imtarvals in clackwise and counterclackwise duections after offset adpusiment has been made The flow speed of wind tunnel fususlly § mfs) 1s kept constant

while the seryor 1y rotated arpund f vertc he resuls of calibe are teported in the tale below
Al spesd D'a B Error
mis Degree ) Dagree (%) Degree [°) L
45.000 a4 EY
0008 w a
135,000 132 E 10
501 182,000 179 El 10
25000 0 3 10
270.000 m 2 10
315,000 ns 4 10
360.000 359 1 10
Romark:
forthatested o0k pace

Dweetion of standsrd

Deetion of Ut Under Cabbrason

“**End of Certificate of Callbration"**

.
—_—

NAC

VIASAY At arpr e
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Head Office

THAILAND INSTITUTE OF SCIENTIFIC AND TECHROLOGIC AL RESEARCH (TISTR)

Request No. 21-67/0292 MTC No. EEL, BP, 83/0267

CALIBRATION CERTIFICATE

: ALS Laboratory Group (Thailand) Co. Ltd.
: 104 Phanbanak Rd., Khwaeng Phatthanak

Submitted by

Address 40, Phatthanak Khet Suan Luang, Bungkok, 10250,

Calibrated at + Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre,

Soi 1C, Bangpoo Industrial Estate. Sukhumvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Deseription : Sound Calibrator Temperature H{23+°C

Manufacturer : Rion Relative Humidity (50 4 15) % |
Model tNC-74 Ambient Pressure £ (101,325 4 1.500) kPa

Scnal No. 34178121 (ID:RYG_F50213) ‘

Standards used : |, Digital Function Synthesizer NF Elcetronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484, ,'f&_,{_am ’?D
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 34401A S/N MY44005560.
5. Pressure Transmitter Vaisala PTB202AD S/N TO650001.
6. Audio Analyzer Keithley 2015-P 5/N4106495.
7. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insent voliage technique.

This instrument has been calibrated against standards maintained at Electrical and Eleetronic Stand:
Laboratory (EEL), which are traceable 10 the Intemational System of Units through the National Institwie of
Metrology (Thailand)

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the |
measured values only. |
Date of Receipt 19 Feb. 2024

Date of Calibration 28 Feb. 2024 1£2

35 M

TTISTR mEuJﬂE' Wm;‘; i

* THAILAND INSTITUTE GF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR]
21-67/0292 MTC No. EEL. BP.
‘The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

Request No. 8310267
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Qutput of Unit Under Test = 94 dB re 20.Pa at 1000 Hz
Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.
1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 94.01 0.01 +0.10 +0.40dB
2. Frequeney
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
112 inch Bruel&Kjaer 4180 1003.1 31 +15 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.80 40.50 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at level of 0.16 dB from gl
aTETLE Y

Approved by :

Calibrated by :

(Mr.Weerachai Deechaiyae)
ATISTR
Eticirieal aad BIAAST b2dak s Laboratery
Date of Calibration : 28 Feb. 2024 Industirial Metrology and Testing Service Centre
Date of Issue : 29 Feb. 2024 Ref : 201126702190071900]
End of Certificate 212

Head Office
35140 3 Tamber: o
Tel (6610 2
oy (86102

Fral

OfficerLaboratory
Sov 1L B

hrrchiow Khiong Luang

Thaiana
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Tel (66
2!

T o 1 Weke

SITHIPORN ASSOCIATES CO,, LTD. gct“_‘\(_l)_';jz,ﬁ
CALIBRATION LABORATORY SITHIPORN 3

451-251/1 Sirinthorn foad, Bangbumru, Bangplud, Bangkak, 10700 Thalland
Tel +86 7433 8331

= |
BN

T8I (7025
Email- cakbroliongsithiphorncom 0

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45451 Sirintharn Read, Bangbum u, Bangphud Bangkok 10700 Thailand
Tol +B6 2433 8331 Email : colibrotien@sithiphorncem

SITHIPORN)

HSCTISLTIS 17025
CALIBAATION 8334

Cert. No. : ACL24013

Pages Tof8
. . N
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preampliticr NH-34
Serial No.: 00623391 / 198638 /26419
1D No.: RYG_FS0616
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK. 10250 THAILAND.
Location : f D
Ambient Temperature : (230 +3) c e o [l
Pressure : (1013 £3) kPa —W:b
Relative Humidity : ( 500 £20 ) %

R Al1lzs

Received Date : 19 DECEMBER 2023 #

Calibration Date :
Date of Issue :

05-08 JANUARY 2024
09 JANUARY 2024

Calibrated by : Nathakern Pisutpaisan

Approved by ; 7: /g J; Z/" |

{ Thanakul Peichurai )

This certificate 15 1ssued in accordance with the requircments of [ISO/IEC 17025 standard, may not be reproduced |

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

Cert. No. : ACL24013
Job No. : VCETACH044

Pages 1 20l 8
Calibration Procedure :

CP-AC-01
Calibration Method :
This equipment was calibrated by follow on 1EC-61672-3 (201 3) Standard for sound level meter (SLM).

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

For tests resulis of cach items were made by observation of cach Instruments display and also with SLM's display,

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

Instrument Model Serial No, Cert. No. Dug Dute
Wavelonn Generator 33noa MY48017076 EF-0009-23

Wavelorm Generator 335118 MYS2302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 20/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Atienuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977500 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
s centificate is traceable 1o the intemational system of unit maintained at :

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




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPQRN) SITHIPORN,
451451/t Sirinthorn Read Bangbumiu, Bangphud, Bangkok 13700 Thailand associates 45H-45Ii Sirinthorn Rood Bongbumry, Bangpiuc, Bangkok, 10700 Thalland associates
Tol 466 2433 B33 Emaii: colibratien@sithiphom.com mﬂzm Tol +86 7423 8371 Email colibration@@sithiphorn cam m“;":ﬁ
Cert. No. : ACL24013 | Cert.No.:  ACL24013
Job No. : VCETAC0044 Job Na. : VC6TACO044
Pages : 30f8 | Pages dor8
1. Absolute sensitivity
Uncertainty Maximum-permitted Reference Measured Acceptance
Parameter «B) uncertainty of Acoustic Signal Value Deviation Limit
measurement (dB) (dB) (dB) (dB) (dB)
1. Absolute sensitivity 0.2 N/A 93.9 (93.98) 939 0.0 0.3
2. Scll-gencrated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings 2. Self-generated nolse
125 Hz 43 0. i 2.1 Normal test
1000 Hz 03 0.6
8000 Hz 03 0.1 | Measured Value
4. Electrical signal tests of frequency weightings | (::;)
For 10 Hz 10 4 kHz 0.3 0.6
FoAktz 1010 kHg 53 L 2.2 The microphone of the sound level meter was replaced by elecirical signal input device,
For > 10 kHz 10 20 kHz - 1.0
= Frequency Measured value
5. Frequency and time weightings at | kHz 0.2 0.2 Fhiny
6. Long - term subility 0.1 0.1 Weighting iy
7. Level linearity on the reference level range 02 0.3 A - weight 138
8. Level lincarity including the level range control 0.2 0.3 C - weight 20
9. Tone burst response 0.2 0.3 Fiat 258
10. Peak C sound level 0.2 0.35
11. Overload indication 02 025 3. Acoustical signal tests of frequency weightings
12, High level stability 0.1 o1 Meter free-field acoustic response at a level of 84 dB
Frequency Deviation from various frequency weighting response curve (dB)
(he) Flat Coweight | A-weight fictcpmnse
Limits
125 0.2 02 0.2 +1.5
1000 0.0 0.0 0.0 = 1.0
8000 1.5 1.6 1.6 5.0
3 B It S Ao
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
45145101 Sirinthorn Read Bangbunin Bangphid Bangkok 16700 Thoiond L4 A5k 4511 Sirinthom Road. Bongbumnu Bangpiud Bangkok 10700 Thasana ¢ Gl t
Tol +88 2433 8331 Imaoll calibrotan@sithiphorncom "usf;:’";"l:ﬁ Tol +66 2433 8311 Email calbraten@sithiphormcom ':‘::er'-::;:ﬁ
Cert. No. : ACL24013 | Cert. No. : ACL24013
Jub No. @ VC6TACH044 | Job No. 1 VOETACH44
Pages @ Sof§ | Pages  : Gof8
4. Electrical signal tests of frequency weightings | 7. Level linearity on the reference level range
Weighting network response with relative 10 1 kHz |
- - Anticipated | Measured Deviated Acceplance
Frequency Deviation from various frequency weighting response curve (di)
Value Value Value Limits
(Hz) Acceplance
Flat C-weight Asweight Limits (dB) (dB ) (dB ) (dB )
= s i 7y P 137.0 137.0 0.0 4 1.1
e 5 T oD G 136.0 136.0 0.0 + 1.1
1350 1350 00 411
250 L 04 | o 1340 1340 0.0 + 11
2 00 L .l i 1330 1330 00 AT
1000 00 0.0 0.0 410 ‘ o T35 o0 Res
2000 0.0 0.0 0.0 +2.0 | 1310 1310 00 10
A0 LI 20 LA £.9 1200 1290 0.0 1l
3000 2% L] L) Ll 124.0 124.0 00 10
| 119.0 119.0 0.0 +].1
5. Frequency and time weightings at 1 kHz | Icl':.l) IIAz U.g 1.0
! 109.0 109, 0 111
5.1 Frequency weightings at | kHz ‘ PPy oG o0 Py
Anticipated | Measured | Deviated | Accepionce | 99.0 99.0 00 i1
Frequency Value Value Value Limits | 94.0 94.0 0.0 <1
Weighting (dB) (dB) (dB) (dB) 89.0 89.1 0.1 s 10
A - weight %40 94.0 0.0 =02 840 84.1 a1 +11
C - weight 94.0 4.0 0.0 £02 790 790 00 + L1
Flat 940 940 0.0 +0.2 740 741 0.1 211
69.0 69.1 01 + 11
5.2 Time weighting at | kHz 64.0 640 0.0 s 10
Anticipated | Measared Deviated | Acceptance 250 391 L] o
Frequency Value Valuc Value Limits Ealll il 20 Eh
Weighting (d8) 1) (dB) (dn) oL 20 L 2Ll
Fast %0 910 0.0 <0l M 10 99 Ll
Slow 94.0 %40 0.0 +01 | L %0 %0 L
Leg 9.0 9.0 00 S0l | L) 34l o1 2Ll
| 300 30.1 01 1.1
6. Long - term stability 29.0 29.1 01 i1
| 280 281 0.1 11
SLM Display [ SLM Display [ Deviated | Acceptance 70 72 02 il
Frequency at mitial a final Value Limits 260 %2 02 P
Weighting (dB) (dB) (dB) (4B ) ‘ 350 353 03 11
A - weight 94.0 9.0 00 +0.3 4 of
S el s | A
|




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45145 Sirinthorn Rood, Bangbumru Bongpkid, Bangkok, 10700 Thaikand ass
Tol +66 24338331 Email - calibration@sithiphorn.com

SITHIPORN
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NSC-TISLTIS 17025
CALIBRATION 0384

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
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CAUBRATION 0394

Cert. No. : ACL24013
Job No. : VCOTACON44
Papes : Tof8

8. Level linearity including the level runge control

Anticipated Measured Deviated Acceptance

Range Value Value Value Limits
(dB) (dB) {dB) (dB)
Auto 94.0 94.0 0.0 *1.1

9. Tone bursi response

Time Tone burst Amticipated | Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
025 | 108.0 1079 -0.1 1.5;-5.0
Fast 2 8 1170 1170 0.0 10;-2.5
200 00 1340 134.0 0.0 £1.0
2 8 108.0 108.0 0.0 1550
Ao 200 300 1276 1276 0.0 £1.0
0.25 1 99.0 98.9 -0.1 15;-50
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 1280 128.0 0.0 +1.0

10, Peak C sound level

Number of cycle Anlicipated Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 *3.0
One 136.4 135.8 -0.6 +3.0
Number of cycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB) (dB } (dB ) (dB)
Continuous 133.0 133.1 0.1 2.0
Positive half cycle 1354 135.2 0.2 2.0
Negative half cycle 135.4 135.3 -0.1 2.0

CerL. No. : ACL24013
Job No. : VC6TACO044
Pages : Bof8

11. Overload indication

Measured value (dB ) Deviated Acceplance
Posilive Negative Value Limits
one-half eycle | one-half cycle (dB ) (dB)
89.5 89.8 0.3 +].5

12. High level stability

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

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

or any value following cal N ing a lavel of

of approximately 95 %

End of Calibration Certificate

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

451-451/) Sinnihorn Rood, Bangburiu Bangphud, Bangkok, 10700 Thalland
Tel +66 2433 8331 Email cokbrotiongethiphiom com

SITHIPORN,

Cert. No. : ACL24012
Pages : 10f8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623390/ 198637 /26418

1D No.: RYG FS0615

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature : (230+3) i} fwb,b P
Pressure : (1013 £3 ) kPa

Relative Humidity : € 500 £20 ) % ‘&:&

1)
dlyle
19 DECEMBER 2023 411 15
05-08 JANUARY 2024
09 JANUARY 2024

Received Date
Calibration Date :
Date of Issuc ;

Calibrated by : Nathakon: Pisutpaisan

Approved by @

7 Bl

( Thanakul Petchurai )

This ceniificate is issued in accordance with the requirements of ISOAEC 17025 standard, may niot be reproduced

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

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

A5k as1f1 Sinnthom Road, Bangbunir, Bangp
Tol +86G 2433 B33 Emaonl - colibrcrtion(@:

SITHIPORN

iud, Bungkok. 10700 Thailond iates o
NSC-TIS1TTS 17015
CALIBRATION 0384

Cert. No. : ACL24012
Job No. : VC6TACH044

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

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

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

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

Condition of this result of calibration :

I Reference Standard Instruments

Instrument Model Serial No, Ceri, No, Duc Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 3351B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MYs53220104  EEL.BP 30/0266 13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461 MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Anenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Meusuring Amplifier NA-42KAI 34560495 AA-3OD2-23 14-FEB-24

2. This result of calibration was found aceurate as shown on date and place of calibration for this ealibrated iiem only,
3. This certificate is traceable to the intemational system of unit maintained at :

3.1 National Institute of Metrology (Thailand).

3.2 Thailand Instituie of Scientific and Technological Research (TISTR),
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Pages : 3of§
: Result of calibration ;
Summary of Measurement Result ;
1. Absolute sensitivity
Uncertainty | Maximum-permitted Relorenoe Dicatred Acepuinicd
Pirameis Ancertalaty ar Acoustic Signal Value Deviation Limit
(dB) ) (dB) (dB) (dB} (dB)
1. Absolute sensitivity 0.2 NIA 93.9 (93.98) 93.9 0.0 0.3
2. Self-generated noise 0.2 NA
3. A ical signal tests of ighting 2. Self-generated noise
125 Hz 03 0.6 2.1 Normal test
1000 Hz 0.3 0.6 Measured
8000 Hz 0.3 0.7 (dB)
4. Electrical signal tests of frequency weightings 14.6
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz to 10 kHz 03 07 2.2 The microphone of the sound level meter was replaced by electrical signal input device.
For > 10 kHz to 20 kHz - 1.0 Frequency Measured value
5. Frequency and time weightings at | kHz 02 0.2 Weighting (dB)
6. Long - term stability 0.1 0.1 A - weight 12,6
7. Level lincarity on the reference level range 0.2 0.3 C - weight 19.2
8. Level lincarity including the level range control 0.2 0.3 Flat 248
9. Tone burst response 02 0.3 =
10. Peak C sound level u.2 0.35 3. Acoustical signal tests of frequency weightings
11. Overload indication 0.2 0.25 Meter free-field acoustic response at a level of 84 dB
12. High level stability 0.1 0.1
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . ; Acceplance
Flat C-weight A-weight S
Limits
125 0.3 0.3 0.3 1.5
1000 0.0 0.0 0.0 + 1.0
8000 1.0 1.1 1.1 +5.0
7 Al
7 ehefle
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7. Level linearity on the reference level range
4. Electrical signal tests of frequency weightings
Weighting network response with relative 10 | kHz, Anticipated | Measured Deviated | Acceptance
Frequency Deviation from various frequancy weighting response curve (di3) Value Vil Yallie Litit
2 (dB ) (dB) (dB) (dB)
e Flat Coweight | Acweight AT:'::“ 7oy o T S
6 00 o0 00 20 136.0 1360 00 £1.1
125 0.0 0.0 0.0 1.5 135.0 135.0 0.0 £ 1.1
250 0.0 0.0 0.0 +1.5 134.0 134.0 0.0 N
500 0.0 0.1 0.0 15 133.0 133.0 0.0 %11
1000 00 00 0.0 T 132.0 132.0 0.0 £11
2000 00 0.1 0.0 420 131.0 131.0 0.0 11
3000 00 00 00 430 :3:‘3 E:'E g‘g ~ : :
8000 0.0 0l 0.1 +5.0 B . -
119.0 119.0 0.0 211
114.0 114.0 0.0 £1.1
5. Frequency and time weightings at | kHz 109.0 109.0 0.0 111
5.1 Frequency weightings at | kHz 104.0 104.0 00 + 1.1
99.0 9.0 0.0 £ 1.1
Anticipated Measured Deviated Acceptance 94.0 94.0 0.0 £1.1
Frequency Value Value Value Limits S0 =T oD e
Weighting (dB) (dB) LdB) 1dB ) FY 390 00 K
S mplght Ll 0 99 +02 90 90 0o 1]
C - weight 94.0 94.0 0.0 +0.2 74.0 74.0 0.0 11
Flat 94.0 .0 00 +0.2 9.0 69.0 0.0 + 1.1
64.0 64.0 0.0 £1.4
5.2 Time weighting at 1 kHz e Y a0 PEIF
Anticipated |  Measured Deviated Acceptance 54.0 54.0 0.0 #1.1
Frequency Value Value Value Limits 90 90 0.0 t 1.1
Weighting d8) (d8) 1d8) (d8) 440 440 0.0 1
Fast 94.0 94.0 0.0 +0.1 390 389 01 +1.1
Slow 94.0 94.0 0.0 +0] 340 340 0.0 £
Leq 94.0 94.0 00 10/ 30.0 299 0.1 1 1.1
290 289 0.1 £ 1.0
6, Long - term stability 28.0 279 0.1 £1.1
i 27.0 268 -0.2 + 11
‘ SLM Display [ SLM Display Deviated Acceplance Py 59 o il
Frequency atinitial &t final Value Limits T T s oI
Weighting (dB) 1dB) (dB) 1dB)
A - weight %0 240 [ <03 7% W' ;
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8. Level linearity including the level range control
11. Overload indication
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits SHERGE e (k) Devlaced Accepunce
148) (dB) (dB) (dm) Fusilie Negative Value Linits
o Sii S T e onc-half cyele | one-half cyele (dB) (dB)
89.7 s | o2 +
.. . L5
9. Tone burst response
Time Tam.: burst Anticipated | Measured | Deviated | Acceptance 12. High level stability
it duration, Th Cycle Value Value Value Limits
cighting (ms) (dB) (dB)
: (aB) SLM Display | SLM Display Deviated Accept
25 i 1080 107.9 0.1 Frequency atinitial o
Fast 2 8 170 17.0 0.0 Weighting (dB i o "
200 800 134.0 134.] 0.1 A - weight 7. ) = B =~
S 2 8 1050 1080 00 = e = -
200 800 127.6 127.6 0.0
0.25 1 9.0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 800 1280 i 1 ¢
24 128.0 0.0 The reported uncertainty is based on & standard uncertainty multiplicd by coverage factor k = 2
or any value following cal providing a lavel of o
10. Peak C sound level ) ’ ) o
Number of eycle Anticipated Measured Deviated Acceptance - B - N
in Value Value, Lepenk Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 43.0
One 136.4 136.3 0.1 £3.0
Number of cycle Anticipated Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB ) (dB) {dB)
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 135.4 135.2 -0.2 2.0
Negative half cycle 1354 135.2 -0.2 2.0
7 it - 5 ofh
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Calibration Certificate

Equipment :

Manufacturer : RION
Model ; NC-75
Serial No.: 35002736

ID No.: RYG_FS0496
Condition As Found : GOOD
Customer ;

SOUND CALIBRATOR

ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KIIET SUAN LUANG,

BANGKOK, 10250

Location = -
Ambient Temperature : (230 23)
Pressure : (1013 £3)
Relative Humidity : (500 £20 )
Received Date : 19 JANUARY 2024

Calibration Date :
Date of Issue :

26 JANUARY 2024
29 JANUARY 2024

Calibrated by :

Approved by :

THAILAND.

J]QAI& A P

.

25 /i /1

Nathakom Pisutpuisan

7SR

( Thanakul Petchurai )

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

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

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by fullow on IEC-60942-2003 Standard.

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

microphone,

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

Instrument Model Serial No. Cert. No.
Waveform Generator 33511B MY52302742 EF-0010-23
Digital Mulumeter 33461 A MYS53220104  EEL.BP 3040266
Digital Multimeter 334614 MYS53220076  EEL.BP 3010267
Digital Multimeter 33461A MY60024273  EEL.BP 31/0266
Programmable Aticnuator MAT-1070 62100114 EF-0011-23
Condenser Microphone 4180 2977900 AA-1001-23
Measuring Amplificr NA-42K AL 34560495 AA-3002-23
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23

Dug¢ Date
07-FEB-24
13-FEB-24
13-FEB-24
14-FEB-24
08-FEB-24
14-FEB-24
14-FEB-24
10-FEB-24

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

3. This cetificate is traceable to the

system of unit

3.1 National Instiute of Metrology (Thailand).

ar:

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

& e




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

agl-asifi sirintharm Road, Bongburmiu, Bongphud, Bangkok, 10700 Tholiand associates
Tol +66 2433 8331 Email: calibrotion@sithiphorn com NSCTISTES 17028

SITHIPORN ASSOCIATES CO., LTD.
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1. Sound pressure level
Specified sound Measured Deviated Acceplance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 93.98 -0.02 0.14 0,40
2. Frequency
Specified Measured Deviated Acceptance
Frequency vilue value Uncertainty limit
(Hz) (Hz} (%) (%) (%)
1000 1000.0 0.0 0.1 1.0
3. Total distortion
i Measured value ( % ) I Uncertainty ( % ) | Acceplance limit { % )

083 | 0.10 [ 30

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

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

——— End of Calibration Certificate -
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer ; RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623387/ 198634 /26415
1D No.: RYG_FS0612
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO..LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : - s -
Ambient Temperature : (230+3) ’c jh}«.@m /7 !
Pressure : 1013 £3) kPa ‘
Relative Humidity : (500 £20) % _Hj/ :

i 411125
Received Date :

Calibration Date :
Date of Issue :

19 DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

77 Ak
)

( Thanakul Peichurui

This [ is 1ssued in

¢ with the req of ISOAEC 17025 standard, may not be reproduced

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

SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN

454 4511 Sinnthor Road Bangbumiu Bangphid, Bongkor 10700 Thailand 0
Tol +86 2431 8231 Email- calibraton@sitnphorncom HSCTIS TI847028

CALIBRATION D334

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

45k d51f1 Sinnthorn Rood. Bongbumru Bangplud Bangkok 10730 Thoiand
Tol+EE 24330331 Emad calibrotion@sthphomeom

SITHIPORN

NSC TISLTIS 17025
CALIBRATION 9394

Cert. No. : ACL24009
Job No. @ VCETAC0044
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Calibration Procedure ;

CP-AC-01
Calibration Method ;

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

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

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

Condition of this result of calibration :
1. Reference Standard Instruments
Instrument Maogde)

Seriul No, Cert, No. Due Date |
Waveform Generator 33210 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33511B MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MYS53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeler 33461A MYS53220076 EEL.BP 29/0266 13-FEB-24 |
Digital Multimeter 344614 MY60024273 EEL.BP 310266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA42KAI 34560495 AA-3002-23 14-FEB-24

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

3. This centificate is raceable 1o the | system of unit maintained at ¢

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

7 Bt -

Cert. No. : ACL24009
Job No. : VC6TACH044
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Summary of Measurement Result ;
Uncertainty Maximum-permitted
Parameter uncertainty of
{dn)
measurement (dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz 1o 10 kHz 0.3 0.7
For > 10 kHz 1o 20 kHz = 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearily including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

7 el
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Pages : 4ofs 4. Electrical signal tests of frequency weightings
R . Weighting network response with relative w 1 kHz.
. Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz}) ~ et
Flat C-weight W
Reference Measured Acceplance > e Asian Limits
Acoustic Signal Value Deviation Limit 63 0.1 0.0 0.0 +2.0
(dB) (dB) (dB ) (dB) 125 0.0 0.1 0.0 *.5
93.9 (93.98) 93.9 0.0 0.3 250 0.0 0.0 00 +1.5
500 0.0 0.1 0.0 £1.5
2. Self-generated nolse 1000 0.0 0.0 0.0 #1.0
2000 0.0 0.1 0.0 2.0
2.1 Normal test |
| 4000 0.0 0.0 0.0 *3.0
e 8000 0.0 01 0.1 250
(dB)
14.8
5. Frequency and time weightings at 1 kHz
2.2 The mierophone of the sound level nieter was replaced by electrical signal input device. 5.1 Frequency weightings at 1 kHz
Frequency Measured value Anticipated Measured Deviated Acceptance
Weighting (dB) | Frequency Value Value Value Limits
A - weight 11.6 Weighting (dB) (dB) (dB) (dB)
C - weight 178 A - weight 94.0 94.0 0.0 +02
Flat 23.6 | C - weight 94.0 .0 0.0 +0.2
Flat 94.0 94.0 0.0 +02
3. Acoustical signal tests of frequency weightings ; 5
Meter free-field acoustic response at z level of 84 dB 3.2 Tine weighting at | kHz
S St -~ — T Anticipated | Measured Deviated | Acceplance
requency viation from various frequency weighting response curve (dB) Frequency Value Value Value
dick Flat Coweight | A-weight R Weighting (dB) (dB) (dB)
Hlirdey Fest 540 %0 00
125 0.2 0.2 0.3 =13 Slow 94.0 4.0 0.0
1000 0.0 0.0 0.0 1.0 Leq 940 4.0 00
8000 0.6 0.7 0.7 5.0
6. Long - term stability
SLM Display | SLM Display Deviated Acceplance
[ Frequency at initial at final Value Limits
Weighting (4B) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

72 el - Al
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7. Level linearity on the reference level range B. Level linearity including the level range control
Anticiated Measired Dovinwed R Anticipated Measured Deviated Acceptance
Value Value Value Ikt Range Value Value Value Limits
(dB) (dB) (dB ) (dB) | (dB) (dB) (dB) (dB )
137.0 137.0 0.0 £ 1.1 Auto 94.0 94.0 0.0 =11
136.0 136.0 0.0 1,1
135.0 135.0 0.0 1.1 9. Tone burst response
1340 1340 0.0 Ll Time Tone burst Anticipated | Measured Deviated | Acceplance
L 1330 a0 2L duration, Tb | Cyele Value Value Value Limits
1320 1220 oo = | Weighting | (ms) 1dB) (dB) (dB) (4}
L LE1 20 il ! 025 ] 108.0 107.9 0.1 L5:-5.0
129.0 129.0 0.0 + 1.1 ki 3 s 7.0 70 0.0 10125
i e N T IO P
1140 Tiao = 1) - 2 8 108.0 108.0 0.0 1.5;-5.0
1090 090 o0 ] 200 80O 127.6 127.6 0.0 £1.0
104.0 103.0 00 e 0.25 1 99.0 98.9 0.1 1.5;-5.0
90 %0 o0 PEY SEL 2 8 108.0 108.0 0.0 1.0;:2.5
940 040 00 10 200 00 128.0 128.1 0.1 +1.0
89.0 89.0 0.0 £ 1.0
‘::g :::: E‘g : :: 10. Peak C sound level
40 740 00 £1.1 Number of cycle Anticipated Measured Devialed Acceplance
20 L) 50 alh m Value Value, Lepeak Value Limits
all gt L] skl test signal (dB) () (dB) (dB)
::g i:g gz : :1 Continuous 133.0 133.0 00 3.0
0 a0 o0 =13 One 1364 136.3 0.1 +3.0
:::z ::Z Z:E s :: Number of cyele Anticipated Measured Deviated Acceplance
340 340 0.0 z].) in Value Value Value Limits
30.0 299 0.1 + 1.1 test signal (dB ) (dB) (dB) (dB)
29.0 289 0.1 £ 1.1 | Continuous 133.0 133.1 0.1 +1.0
28.0 219 0.1 1.1 Positive hall cycle 1354 135.2 0.2 2.0
270 269 -0.1 11 Negative half cycle 1354 135.2 0.2 2.0
26.0 259 0.1 + 1.1
250 24.8 0.2 214

zwv. . P’W‘-
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11. Overload indication
Measured value (dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half eycle (dB) {dB)
89.7 89.5 -0.2 =15
12. High level stability
SLM Display | SLM Display Deviated Acccplance
Frequency al initial at final Value Limits
Weighting (dB) (dB) (di3) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value following calculation,providing o lavel of confidence of approximately 85 %

End of Calibration Certificate

s A
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623393 / 198640 / 26421
1D No.: RYG_FS0618
Condition As Found ; GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,
Location : 5 R ﬂ.T;;ng‘t?ﬂl
Ambient Temperature (230+3) 5 f ‘
Pressure : (1013 23 ) kPa .__ﬁ:b
Relative Humidity : (500 =20 ) % i
1 nlifz5
Received Date : 05 JANUARY 2024

Calibration Date :
Date of Issue :

Calibrated by :

Approved by :

12-15 JANUARY 2024
16 JANUARY 2024

Nathakom Pisutpaisan

7 LA

(

Thanakul Petchurai )

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

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

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

3 Email calibration@stphorncom

o Road Bangbunitu Bangpiid Bangkok 13700 Thaliond

SITHIPORN,

NSCTISHTES 17025
CALIBRATION 0334

Calibration Procedure : CP-AC-01

Calibration Method :

Cerl. No. : ACL24034
Job No. : YC6TACO052
Pages  : 20f8

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

The SLM had tests to Acoustical and Electrical signal tests of frequency weighting with Ancchoic chamber and Reference

Standard Instruments.

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

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

Model Serinl No, Cert. No. Due Dage
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 3170266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 29771900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AA-3002-23 14-FEB-24

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

3. This certificate is traceable to the i

system of unit

3.1 National Institute of Metrology {Thailand),

al.

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

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY

To! +66 2433 833 Emai calibration@sithiphom com

51f Sinnthorm Rood Bangbumin Bangpiud Bangkok 10708 1halend

SITHIPORN,

NSC TIS1TIS 12025
CALBRATION 0394

Cert. No, : ACL24034

Job No. +
Pages
Summary of Measurement Result ;.
Uncertainty Maximum-permitted
Parameter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 NIA
2. Self-gencrated noise 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.2 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz to 20 kHz : 1.0
5. Frequency and time weightings a1 1 kHz 0.2 02
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level lincarity including the level range control 0.2 0.3
9. Tone burst response 0.2 03
10. Peak C sound level 02 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

CALIBRATION LABORATORY SITHIPORN, SITHIPORN
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Tol +66 2433 833 Emal: calibration@sithiphorn com NSCTILTE 17025 CAUBRATION 0294
Cert. No. : ACL24034
Cert. No. :  ACL24034 Job No. : VC6TACO052
Job No. @ VC6TACO052 Pages : 50of8
Pages 40f8 4. Electrical signal tests of frequency welghtings
Weighting network response with relative to | kHz,
Resuit of calibration :
Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) B Coweight Aewiight Accepiance
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit 2 20 20 20
(dB) (dB) (dB) (dB) ;:; zs gg zg
93.9 (93.98) 93.9 0.0 203 500 o0 0 00
1000 0.0 0.0 0.0
2, Self-generated noise 2000 0.0 0.0 0.0
2.1 Normal test 4000 0.0 0.0 0.0
Measured Value 8000 LL] 0.1 L
(dB)
145 5. Frequency and time welghtings at 1 kHz
2.2 The microphone of the sound level meter was replaced by clectrical signal input device. 5 Froquency welgingr &L K
Frequency Measured value Anticipated | Measured Deviated Acceptance
Weighting (dn ) Frequency Value Value Value Limits
P oy Weighting (dn) (dB) dn) (dB)
- A - weight 94.0 94.0 0.0 +0.2
Coyrigh 14 C - weight 940 540 00 <02
Ela 23 | Flat 940 940 00 £02
3. Acoustical signal tests of frequency weightings | 5.2 Time weighting at | kHz
Meter free-field acoustic response at a level of 84 dB | Auticipaied | Measared Deviawd y e
Frequency Deviation from various frequency weighting response curve (dB) [ Froquency Value Value Value Limits
(Hz) ) Acceplance Weighting (dB) (dB) (aB) (dB)
Flat Coweight A-weight Limits Fast 94.0 94.0 0.0 +0.1
25 3 o3 " P Slow 94.0 94.0 0.0 +0.1
1000 0.1 0. 0.1 10 L] Lo ) 20 01
8000 0.3 -0.2 0.2 5.0
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (ds) (dB) (dB)
A - weight 94.0 94.0 0.0 %03
At
= AN -
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN, CALIBRATION LABORATORY SITHIPORN P
€ Ce t « S S ha o o] LT angplut, Bangkok 10700 Thoilang -
e s i R i e oot e
CAUERATIGH D354
Cert. No. : ACL24034 Cerl. No. : ACL24034
Job No. : VCETACH052 Jab Ne. : VCETACUH)S2
Pages @ 60f8 Pages : TofB
7. Level linearity on the reference level range B. Level linearity including the level range control
Anticipaicd P Dovinted T —— Anticipated Measured Deviated Aceeptance
Value Value Value ik Range Value Value Value Limits
(d8) (dB) (4B) (dB) (dB) (dB) (dB) (4B)
137.0 137.0 0.0 1.1 Auto 94.0 94.0 0.0 +1.1
136.0 136.0 0.0 1.1
135.0 135.0 0.0 1.1 9. Tone burst response
1340 1340 oo 21,3 Time Tone burst Anticipated | Measured | Deviated | Acceptance
1350 133.0 o ki duration, Th | Cyele Value Value Value Limits
1320 1320 00 $11 Weighting (ms ) (dB) (dB) (dB) (d8)
:;;: :;;3 zg . :: 025 i 1080 107.9 0.1 5550
T390 1240 00 " I:I Fast 2 8 117.0 117.0 0.0 10:-25
1190 o0 70 11 200 BOO 134.0 134.1 0.1 1.0
1140 a0 0.0 ] Slow 2 8 108.0 108.0 0.0 1.5:-50
109.0 109.0 0.0 PEY] 200 800 127.6 127.6 0.0 +1.0
1010 1040 5 i 0.25 1 99.0 98.9 0. 1.55-5.0
99,0 Y 00 w1 SEL 2 ] 108.0 108.0 0.0 10525
4.0 94.0 0.0 411 200 RO0 128.0 128.1 0.1 *1.0
89.0 89.0 00 21,1
84.0 84.0 0.0 + 1.1
79.0 79.0 0.0 + 1.1 10. Peak C sound level
4.0 740 00 = Number of cycle Anlicipated Measured Deviated Acceplance
90 6.0 00 A1 in Value Value, Lepeak Value Limits
‘::z :: Zg : :: test signal (dB) (4B) (4B) (4B)
340 o et 51 Continuous 133.0 133.0 0.0 *3.0
90 90 o0 FEY) One 136.4 135.5 -0.9 £3.0
4.0 44.0 0.0 % 1.1
39.0 39.0 0.0 + 1.1 Number of cycle Anticipated Measured Deviated Aceeplance
34.0 34.0 0.0 £1.] in Value Value Value Limits
30.0 299 -0.1 £ 1.1 test signal (dB) (dB ) (dB) (dB)
29.0 29 0.1 + 11 Continuous 133.0 133.0 0.0 +2.0
280 28.0 00 *1 Positive half cycle 135.4 135.2 0.2 +2.0
27.0 270 00 1 Negative hall eyele 1354 135.2 -0.2 *2.0
260 26.1 0.1 £11
250 249 0.1 1.1
Lt - =
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
4514511 Sinthorn Road Bangbume Bangpiud Bongkok 10700 Thadand

Tol +66 24336331 tmoail - colibration@sithiphormcom NECTISTS 17025
CALISRATION 0198

SITHIPORN,
tes

Cert, No. : ACL24034
Job No. : VCE7AC0052

Pages : §of8
11. Overload indication
Measured value { dB ) Deviated Acceptance
Positive Negative Value Limits
one-halfeycle | one-half cycle (dB ) (dB)
89,7 89.6 -0.1 1.5
12, High level stability
SLM Display | SLM Display Deviated Accepance
Frequency at initial at final Value Limits
Weighting (dB) (dB) tdB) (dB)
A - weight 137.0 137.0 0.0 0.3

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

orany value following calcul ding a lavel of confid

of! imatcly 95 %

End of Culibration Certificate -
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. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A / Microphone UC-52 / Preamplifier NH-24
Serial No.: 00623390 / 198637 /26418
1D No.: RYG_FS0615
Condition As Found : GOOD
Customer ; ALS LABORATORY GROUP (THAILAND) CO., LTD,

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

Location : E

Ambient Temperature : (23043) < Firs o P
Pressure : (1013 23) kPa

Relative Humidity : (50,0 £20 ) % 5& ég

4l11g
Received Date : 112y
Calibration Date ;

Date of Issue ;

19 DECEMBER 2023
05-08 JANUARY 2024
09 JANUARY 2024

Calibrated by : Nathakorn Pisutpaisan

Approved by :

7 Bl

( Thanakul Peichurai )

This certificate is issued in sccordance wilh the requirements of ISOMEC 17025 standard, may not be reproduced

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

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN .
451 4611 Sinnthorn Road Bangbumiy, Bangplud Bangkok 10700 Thasang OCialg
Tol +86 24338331 Emoil colibraton@sthvphomcom ;s::mv:;;z
Cert. No. : ACL24012
Job No. : VC6TAC0044
Pages t20f8
Calibration Procedure : CP-AC-01
Calibration Method :

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

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

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

Condition of this result of calibration -

1. Reference Standard Instruments

Instrument Model Serial No. Cert. No, Duc Date
‘Waveform Generator 3xio0A MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 3140266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplificr NA~ZKAI 34560495 AA-3002-23 14-FEB-24

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

3.1 National Institute of Metrology (Thailand).

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

7, Bud

SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY SITHIPORN
451 4511 Sinnthorm kooa Langbumiu Bangphue Bangkok 19/0U Thaiand L
Tol 46024338331 Emai calbratong@stniphorn com ::fm‘tg"lm:
Cert. No. : ACL24012
Job No. : VC6TAC0044
Puges  : 3ofB
Summary of Measurement Result ;
Uncertainty Muximum-permitted
Parumeter uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity 0.2 NA
2. Self-generated noise 0.2 NA
3. Acoustical signal tesis of frequency weightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz 0.3 0.6
For > 4 kHz 10 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz - 1.0
5. Frequency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.l 0.1
7. Level lincarity on the reference level range 0.2 0.3
8. Level lincarity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12. High level stability 0.1 0.1

}?Mﬂ,-




SITHIPORN ASSOCIATES CO., LTD.

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY STTHTE, CRLBRATION LARORATORY SITHIPORN,
451 451fi Sirinthom Road, Bangbumi, Bangpiud Bangkok 10700 Thailond associates
451451/t Srinthorn Rood. Bangbuniu, Bongplud, Bangksk, 10700 Thailand ass0cCiates Tol +66 24338331 Email: colibration@sithiphorr.com ICTISL IS 1702
Tol 466 2433 8331 Email: colibration@sithiphom com mx‘mzﬁ CAUIBRATION 0394
{ Cert. No. : ACL24012
Cert.No. :  ACL24012 JabNo. : VC67ACU0H
Job No. : VCETACD044 Pages  : Sofg
Pages - dof§ 4. Electrical signal tests of frequency weightings
Weighting netwark response with relative to | kHz.
Al alallbrition : Frequency Deviation from various frequency weighting response curve (dB)
1. Absolute sensitivity (Hz) Flal Coweight Aowelahn Aceeplance
Reference Mesured Ascgiiice & 00 00 00 I:::JE
Acoustic Signal Value Deviation Limit 125 50 oo 55 i
148} ) LB i) 250 00 00 00 e
B2.0358) 29 00 M3 500 0.0 0.1 0.0 1.5
1000 0.0 0.0 0.0 +1.0
2, Self-generated noise 2000 0.0 0.1 0.0 2.0
2.1 Normal test 4000 0.0 0.0 0.0 10
Measured Value 8000 00 0.1 0.1 +5.0
(dB)
T 5. Frequency and time welghtings at 1 kHz
55 o —— S i R 5.1 Frequency weightings at 1 kHz
2.2 The microphone of the sound level meter was repluced by electrical signal input device.
Frequency Measured valuc _ Anticipated | Measured Deviated Acceptance
L wow | U | Y | e | o
A~ peight 126 A - weight %40 540 00 £02
Sweigh 12 C - weight 940 10 00 +02
il .. N Flat 9540 940 00 i02
3. Acoustical signal tests of frequency weightings 5.2 Time weighting a1 | kHz
Meter free-field acoustic response at o level of 84 dB ’— Anticipated Measured Deviated Acceplance
Frequency Deviation from various frequency weighting response curve (dB) qu"‘:{'w Value Value Value Limits
(Hz) Flat C-weight A-weight AEg s e La3) ren) £ £aB)
Limits Fast 94.0 94.0 0.0 0.1
125 0.3 03 0.3 15 Stk 240 940 0.0 +01
1000 00 0.0 0.0 =10 | L 20 20 0.0 £01
8000 10 Ll 1l 5.0 ]
| 6. Long - term stability
i SLM Display | SLM Display | Deviated Acceptance
| Frequency at initial at final Value Limits
| Weighting (dB) (dB) (dB) 1dB )
A - weight 94.0 54.0 0.0 +03
= M{_ 3 I . P /(«.‘/m
SITHIPORN ASSOCIATES CO., LTD.
SITHIPORN ASSOCIATES CO., LTD. ‘ CALIBRATION LABORATORY
CALIBRATION LABORATORY SITHIPORN 1 e SITHIPORN
> - Y 1 ‘ 451 451 Sirinthorn Rood! Bongburmeu, Bangpkid Bongkak 10700 Therland § .
rintharn kood. Bangbumru Bangpiud Bangkak 10700 Thal e e | Tol +68 2433 8371 £mail. calibrationg@sithiphorn com ::E:ﬂ":‘:::ﬁ
Tal. +66 2433 A331 Email calibratie ithiphorn com EADARATON 6334 ‘
Cert. Na. : ACL24012 | Cert, No. : ACL24012
Job Na. : VO6TACD044 | Job No. @ YCGTACO044
Pages @ 6ofB } Pages : 7of8
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated Measured Deviated Aceeplance
Anticipated Measured Devinted Acceptance Range Value Value Value Vit
Value Value Velue Limits (4B} (dB) (dB) (&8)
(dB) (dB) (dB ) (dB ) T = o ) g
137.0 137.0 0.0 1.1 =
136.0 136.0 0.0 £ 1.1
1350 1350 0.0 41 #. Tens hurst respanse
134.0 134.0 0.0 1,1 Time Tone burst Anlicipated Measured Deviated Acceplance
133.0 133.0 0.0 £ 1.1 duration. Th Cycle Value Value Value Limits
1320 1320 00 1.1 Weighting (ms ) (di ) (dB ) (dB) (dB)
1310 1310 &0 211 0.25 1 108.0 107.9 -0.1 1.5; 5.0
1290 1290 00 410 Fast 2 3 117.0 117.0 0.0 1.0;-2.5
1240 1240 L2 sl | 200 $00 134.0 134.1 0l 1.0
1150 150 24 L) 2 8 108.0 108.0 0.0 15;-5.0
L1 L) o A Slow 200 500 1276 127.6 0.0 1.0
st Lt L] =Ll 0.25 1 99.0 98.9 0.1 1.5;-5.0
9 1010 20 2L SEL 2 8 108.0 108.0 0.0 103-25
%3 25 ne e 200 800 1280 128.0 0.0 1.0
94.0 94.0 0.0 P
89.0 89.0 0.0 £1.)
810 ! 0.0 i 10. Peak € sound level
79.0 79.0 [ £1.1
74.0 74.0 0.0 411 Number of cycle Anticipated Measured Deviated Acceptance
69.0 69.0 0.0 =11 in Value Value, Lepeak Value Limits
64.0 640 00 211 test signal (dB) (dB) (dB ) (di)
39.0 590 00 1 Continuous 133.0 133.0 0.0 43.0
340 340 20 zill el | One 136.4 136.3 01 3.0
49.0 49.0 0.0 41 |
M ) - ) | Number of eycle Anticipated | Measured Deviated | Acceprance
;fg ;:; ::ul : 1 : in Value Value Value Limits
300 299 -0.1 11 test signal (dB) (dB ) (dB) (dB)
290 289 -0.1 £ 1.1 Continuous 133.0 133.0 0.0 42,0
280 279 0.1 + 1.1 Positive half cyele 135.4 135.2 -0.2 42.0
27.0 26.8 0.2 1,1 Negative half eyele 135.4 135.2 -0.2 2.0
260 259 0.1 L1
250 249 0.1 + 1.1 7
7 Lt 7 Al




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY
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CALIBRATION 6334
Cert. No. : ACL24012
Job No. : VC67AC0044
Pages  : Bof8
11. Overload indication
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
onc-half eycle | one-half cycle (dB) (dB)
89.7 89.5 -0.2 1.5
12. High level stability
" SLM Display | SLM Display Deviated Acceprance
requency at initial at final Value Limits
Weighi
cighting (dB) (dB ) (dB) (dB)
A - weight 137.0 137.0 0.0 0.3

T fors
he reported uncenainty is based on a standard uncertainty multiplied by coverage factor & = 2

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

End of Calibration Certificate
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CERTIFICATE OF CALIBRATION

Certificate No.

: COT-031-67

MEASUREMENT ITEM  Heat Stress Monitor

MANUFACTURER Deita OHM

MODEL/TYPE HD32.2

SERIAL NUMBER + 20032243

1D NUMBER RYG_Fs0523

CONDITION AS-RECEIVED Used item

CUSTOMER ALS laboratory group (thailand) Co., Lid.
104 Phatthanakan 40, Phatthanakan Rd ,
Khwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

RECEIVED DATE 24 Jan 2024

MEASUREMENT DATE 26 Jan 2024

ISSUE DATE 30 Jan 2024

ENVIRONMENTAL CONDITIONS:

Ambient condition in the laboratary are as follow.

Temperature 210£30 t

Relative Humidity 5504150 HRH

NOTED; The certificate is valid only to the i fibrated on date und place of calibrotion.

TABULATION OF RESULTS: ¥l

The tasle on next page give the measured valves. |

CIMr Serawdl Thachalad '

Page 1 0f 2 Pages

Colibration procedure:

The temperature colibration was done by
In-House cafibration method ‘a3 WICI-00)
according to comparison méthod with standard
digital temperature indicalor and standord
temperoture probe The femperatare scale use
was based on I75-90.

Traceability:

Tpe mgasurement resalls ore Iroceaic 1o the
internationol system of units (S} through
Notional Inglifirte of Metrology Thaiiand (NINT)
Creificate number  T7-0038-23,  Certfcate
numbert ER-0101-23

Reference Used During Calibration:

1 Stonderd Temperature Probe

Madcl. 575100 AS00, Seric! No. 66768209,
Due date: 26 Mar 2024

2 igital Temperature Indicotor

Model: DTI- 1000-A MK N, Senal No. 671407
00591 Due date. 14 Sep 2024

Uncertointy of Measurement:
The teported uncestainty of meosurement it
based on the standard uncectainty multiphed by
o coverage factor k=2, Which for o narmol
isiribation  corresponis  to G caverage
probabilty of approximotely 95% The standero
uncerininiy has been determined In accordance
with the GUM 'Fvaluation of measurement dolo
Guide 10 the expression of unceraity in
measurement

M. Barinya Booncharoen

Sate njc Vs 20

= Miss Jittraporn Lertsomphol
* Miss Ruangrumpai Phogmmit

Calibration Department Manager

THIS CERTIFICATE MAY NOT BE REPR| CEPT IN FULL UNLESS

IN WRITING FROM THE LABORATORY

FOR REPRODUCTION HAS BEEN OBTAINED

NA

HIKANATYY

Page 2 of 2 Pages

Continuation of Certificate of Callbration Number COT-031-67
Reult of I Without L with
Calibration Range: ~ 20-40°C
Table 1 This equipment was connected with wet bulb probe Model: HP3201.2 5/N: 21001219,
Dimension: Diameter 3.3 mm. Length 170 mm
immersion Deoth Standard Reading UUC Reading. L Uncertainty.
{mm) ro re) re [Xs]
80 0056 199 01 016
RO 75087 %0 0o 0039
80 30041 300 00 0.099
L] 35032 350 00 0099
80 40,023 00 00 0,099
Table 2: This equipment was connected with Globe thermometer probe Model: TPI276.2 5/N: 22023935
Dimension: Diameter 3.3 mm. Length 205 mm.
Depth Standard Reading UUC Raading Error Uncertainty
(mm) re e ra rel
110 0056 01 o0 0.093
1o 25047 B [} 0.099
10 30,040 301 01 0.099
10 35.033 no 00 0.09%
110 40.023 00 0o 0058
Table 3. This equipment was connected with lemperature probe Model: TP3207.2 S{K. 21001786,
Dimension: Diameter 14 mm. Length 150 mm.
Immersion Depth Standard Reading Error Unsertainty
(mm) a ral ra re
75 10056 201 00 0.099
75 25047 50 00 0.0%9
75 30040 300 0o 0099
5 35033 9 01 0099
75 40023 399 0.1 0.098

UUC*: Unit Under Calibration

Remark: The reported uncertainty of measurement 15016, based an standard uncertainty multipled by 2 coverage factor k=2 21

provicing a leve! ol confidence of approximately 95%

***End of Certificate of Calibration™"*

NAC

Accreditedt cobbrotion leboraton;
150/ 17025 2017
NSCTISHTHS 12025

Jrwsien Msatantes Lo 112 CALIBRATION 0367

[SNTREN SRR S

Putkasam 511 R Watthapes, Bargh obval

Narghok 10600 Thatind

Tel GAIBEH1D

Hioide +GEBLIHT

Cmas e cabiration @granstes (o

WELUte o 3natee 10m

Temperature measurement laboratory
Cakbration services department

W,
SN

NSC - TISI = T15 17025
CALIBRATION D367

CERTIFICATE OF CALIBRATION

Certificate No. < COT-028-67

MEASUREMENT ITEM Heat Stress Monitor

MANUFACTURER Dedta OHM

MODEL/TYPE HD32.2

SERIAL NUMBER 10032240

1D NUMBER RYG_F50520

CONDITION AS-RECEIVED Used item

CUSTOMER ALS laboratory group (thailand) Ca., Ltd.
104 Phatthanakan 40, Phatthanakan R,
Knwaeng Suan Luang, Khet Suan Luang,
Bangkok 10250 Thailand

RECEIVED DATE 24 Jan 2024

MEASUREMENT DATE 25 Jan 2024

ISSUE DATE 30 Jan 2024

ENVIRONMENTAL CONDITIONS:

‘Ambient condition in the laboratory are as follow:
Temperature 230430 €
Relative Humidity 550150 %RH

NOTED: The certificate is valid only 1o the item colibrated on date and place of calibration.

T i bimn s
TABULATION OF RESULTS: 1
The table on neat page give the measured values. ¢
e 2411 /15
|

Calbiated by:

[V Sorawit Thachala

[~ Miag Jitirapomn Lertsomphol
% MissRuangrumpar Phoommit

R Approved signatory

Page 1 0f 2 Pag

Calibration procedure:

The temperature calibration wél doné by
InHouse colibrotion methad 1 WICI-001
occording fo comparison method with srandard
digital temperoture indicator. ond  stondard
temperature probe The femperalure scale use
was based on IT5-90.

Traceabfiity:

The masutement resiits ore iraceabie 1o the
interational system of wnits (St through
National institte of Metrology Thalland (NIMT]
Cretificote  number  TT-0038-23  Certificate
nuimbsers ER-0101-23

Reference Used During Colibration:

1 Standard Temperaturr Probe

Madel $TS 100 A500, Seriol . 667682 09
Due date. 25 Mor 2024

2 Digital Temperature Indwator

Model: DTI-1000 A MK I, Serio! No. 671407
00531 Duc dote 14 Sep 2024

Uncertainty of Measurement:
The reported uncenainty of measurement
based on the standard uncerfainty multiphed by
@ coverage foctor k=2, Which for o normal
dtribution comresponds fo o  coveroge
probability of opproximately 95% The stondard
uncertainty has been determined in accordance
with the GUM ‘Evaluation of meosurement data
Guide to the expression of uncertainty m
measurement”

it

Mr. Parinya Booncharoen
Calibration Department Manager

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

IN WRITING FROM THE LABORATORY
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} &3/14-15,67/35-36, Sci Pelchhasem?,7/1, Pelchkasem Rd,
Watlhapra, Banghokyai, Banghok 10600 Thailand.
Tel: (66) 02-86BOB12813 Fax: (66) 02-86B0860 wwwjirenalee.com
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HRANATEF ASSOCIATES COLLTD

HERh
CALIBRATICH 0367

CERTIFICATE C

> CALIBBATION

Continuation of Certificate of Calibration Number CDT-028-67 Page 2 of 2 Pages

Cenificate No. : CDT-034-66
Page 1of 2

Result of Callbration: 1) Without Adjustment L With Adjustment Equipment Name: Heat Stress Monitor

Manufacturer. Delta OHM

Colibraticn Renge:  20-40°C Model: HD32 2
Serial No: 22016389
Function: ID No: RYG_F50579

Table 1: This eguipment was connected with wet bulb probe Model: HP3201.2 5/N: 21001213,
Dimension: Diameter 3.3 mm. Length 170 mm.

Customer Recelved date: 11 Jul 2023
Immarsion Depth UUC Reading Error Name: ALS laboratory group (thaliand) Co.. Lid, Calibration date: 20 Jul 2023
{mm) { ra re o Address: 104 Phatthanakan 40, Phatthanakan Rd.. Issue date: 20 Jul 2023
Khwaeng Suan Luang. Khel Suan Luang. Bangkok PRSI}
80 20054 01 [14) 0.099 10250 Thailand
80 25054 52 a1 0,09
20 30,046 302 0.2 0098
20 35,043 352 a2 a
@ i s ki o Reference Used During Calibration Galibration Condition
- - — - 1.5tandard Temperature Probe Model: STS-100 A500, Temperature: (233) C
5 . 09, % 4 Relative Humidity (55+157
Table 2: This equipment was connected with Globe thermometer probe Modsl: TP3276.2 5/N: 21001245, gf;‘;:‘::’hiﬁ;::?ug ﬁﬁf‘.ﬁ'ﬁfaifgﬁoﬂooﬁ ik Ve Humidlty: BEaN
I ar DI R 508 i L 200 e Il Senal No.; 671407 00591 Due date: 22 July 2023
Immarsion Depth Standard Reading UUC Reading Error Uncentainty |
(mm} (3] re ra re |
- | Callbration Procedure Traceabllity
110 20.054 01 1] 0.039 The temperature calibration was done by In-House The measurement results are traceable lo the
110 25.055 251 00 0.099 | calibration method as WICL-001 according 1o mternational system of units (SI) through National
110 30.046 304 01 0.089 compariscn methad with standard digital lemperature Institute of Metrology Thailand (NIMT) Centificate
110 15,043 %51 61 0,090 indicator  and standard lemperature probe.  The number: TT-0038 23, Certificate number: ER-D092
el ey i i i temperature scale use was based on IT5-90. 22
Table 3; Thi 1 Model: TP3207.2 5/N: 21001785,
ik VARG Lee TN Moted: The certificote i vakid only to the item calibrated on date pnd place of calibration.
Immersion Dspth _ Standard Reading UUC Reading Error
(mm) ) re ra re
75 20053 01 oo 016
75 25055 250 01 0.099
i 30046 300 on 009 B :
i 35,043 30 oo o039 \ o Y
5 40,033 199 01 0.099

UUC*: Unit Uinder Callbration
Remark: The reported uncertainty of measurement is 0,16, based an standard uncertainty multiphied by a coverage factor k=2 21
providing a level of confidence of appravimately 5%

Calibrated by

L Mr. Sorawit Thachalad

] Wiss Jitraporn Lertsomphal
[ Miss Ruangrumpai Proommit

NAC

BRANATIR ATICI iy

Mr. Parinya Booncharoen
Calibration Depantment Manages

***End of Certificate of Calibration™*”

THIS CERTIFICATE MAY NOT BE BEPROCEDUCED EXCEPT IN FULL UNLESS PERMIGSION FOR RCPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY
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Accredited colbrotion laboratary

&=

1 ATE 1 (X% 1S0AEC 17025 2017
Cenficats No. . CBT-034-66 NSC-TISHTIS 17025 NSC - TISI - TIS 17025
Page 2 002 Araratee Asaotiates Co 11d CALSFAHON OpE: CALIBRATION 0367
® a3
Result of C3 L Withow Adjus W With Adj ) 371 Hd Watthapes Eengrobys Jemperaiure imeesutement foborotory
. ‘umm ‘.:\.mﬂ)lu iand Cokibration services depavtment
. 41 +EEOGHORL
%g{r&l}m Range: 20-40°C WMosie G48IH3E

Ema et eabbration@arates tom

Table 4: This equipment was connecled with wet bulb probe Model: HP3201.2 5/K. 22015701 VO e w80 atee €O

Dimension: Diameter 14 mm. Length 170 mm

CERTIFICATE OF CALIBRATION

Immarsion Standard e Ceror uncertelnty
i o
m‘mmij E’(" mcm B :m'qm e ra Certificate No.  : CDT-023-67 Page 1 of 2 Pages
80 20.053 200 0.1 0.099
80 25.051 260 0.1 0.009 MEASUREMENT ITEM + Heat Stress Monitar Cakibrotion procedure:
80 30.043 200 0.0 0.099 MANUFACTURER Defta OHM The temperature calioatioo was dorié by
b MODEL/TYPE HD322 In-Mouse calibration inethod a5 WICL-001
80 35038 34.9 01 0.099 smummsn ey S e i rorstare
B0 40032 39.9 01 0.099 ERLb Ve P dighal temperaturs indicator aad standard
F temperature probe The (emperoture scole use
Table 2: This equipment was connected with Globe thenmuormeter probe Model: TP3276.2 570 22023934 CONDITION AS-RECEIVED Used item was bosed on IT5-90
Dimension: Diameter 3.3 mm. Length 205 mm. CUSTOMER + ALS laboratery group {thalland} Co., Ltd.
104 Phatthanakan 40, Phatthanakan Ad., Traceability:
Khwaeng Suan Luang, Khet Suan Luang. The mgesuremnent resuits are traceabic o the
Immersien Standard e Erigr Uneeralnty Bangkok 10250 Thailand International system of umids (S through
Dapth Reading Reading o o  National Ingtitste of Metrology Thollond (NIMT)
(mm) (e (o RECEIVED DATE 11 1an 2024 Gfey, Tt TR Levtfcale
110 20.054 20.1 0.0 0.098 MEASUREMENT DATE 15 Jan 2024
110 25.051 25.1 00 0099 1SSUE DATE 17 Jan 2024 Reference Used During Colibrotion:
0 0} 1 o 1, Stondard Temperature Probe
ii; ;g gg 25 ; g] o g‘:g Madel, 575100 A500, Serial No. 667682-05.
' o i o ENVIRONMENTAL CONDITIONS: Due date. 258 Mar 2024
110 40.031 40.1 o1 0.099

Table 3: This equipment was connected with temperature probe Model: TP3207.2 §,/N: 22025053,

Dimension: Biameter 14 mm. Length 150 mm,

Stenderd e
Reading Ruading

ey o

200564 201

25.051 25.0

0 30043 299
75 35.038 319
75 40,032 39.8

UUC* - Unut Unider Calibration

The reporied cxpanded uncerianty Is based on standard uncerainty mulliplied by b coveragc factor k

providing a level of confidence of approximately 95%

% End of Cartificate %

Enor
o

0.0
01
0.1
0.1
0.2

Uneentalngy
lac]

0099
0.099
0.099
0.099
0.099

2

Ambient candition in the laboratory are as follow

Temperature
Relative Humidity

NOTED: The certificate is valid only to the item calibrated on date and place of cakibration.

TABULATION OF RESULTS:

The table on next page give the measured values.

Calitiegted by:

[VMr. Sacawit Thachatad

' Wias Jittraporn Lertsomphal
T Miss Ruangrumpal Phoommit

1230430 t
$550115.0 SoRH

Dnahom

£

4

141

Approved signatory

2 Digital Temperoture Indicator
Model. DTI 1000 A MK B, Serial No. 671407
00591 Due dote: 14 Sep 2024

of Measurement:

The reporled unceriainty of measvrement is
based on the standord uncertainty multiphed by
@ coverage facior k=2, Which for a normat
distribution  corresponds o o coveroge
prababiiity of epproximotely 95%. The stondard
uncertointy has been determined in accordance
with the GUM ‘Fvaluation of mecsurement deto

Guide to the expression of uncetainty in
measurement

‘ )llﬂf ’%I

Wr. Parinya Baoncharoen
Callbration Department Manager

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




NAC

A,
SN,

BUC*: Unit Under Calibration

***End of Certificate of Callbration***

Calibegted by:

Ve Sarawt Thachalad

¥ Migs Jirkvaparn Lertsomphol
I Miss Rusngrumpal Phoommit

Approved signatary

Accredited colbrotion il ) N
NATLY ASSOCIATE TR IRANATEE ASSOCIATES COLLTD. [S0/C 170252017 ety Y
' ' NSCTISHTS 17025 NSC—TISI - TIS 17025
anatee kssoostes Co itd TALMRATIN 0967 CALIBRATION 0367
EX1415, 6735 36
Prichiatem 7.7/1. Wa Walthapes, Banghokys Temperature measurement labaratory
Continuation of Certificate of Calibration Number CDT-023-67 Page 70! 2 Pages Banghok 10GE0 Thatand] Catibrotion services department
Tel +GE0800812
ks +GARGIAANT
[ mad prac caboraton@jianates tem
Resuh of  Without Adjs L with Webs e w308t o
Calibration Range;  20-40°C CERTIFICATE OF CALIBRATION
: [ 5 1567 Page 16f 2 Pages
Table 1: This Model; HP3201.7 5/N: 22025572, Certificate No.  : CDT-0. 1
Dimension: Diameter 3.3 mm. Length 170 mem.
MEASUREMENT ITEM Heat Stress Monitor Calibration procedure:
immeesion Ospth  Standard Reading MANUFACTURER Delta OHM bt (ubiparoriee calbrancnl . .
- - o in-House calibrotion s L-601
{mem) re re ra MODEL/TYPE :HD3Z.2 Paghod g V¥
SERIAL NUMBER oz occording fo comparison methad Wit standart
80 20,060 89 0z 0098 : dighe! temperoture. ndicotor. ahd  standord
10 NUMBES <His: F0a20 temperature probe. The temperature scaie use
E 25051 249 01 0.099 Used I
1 CONDITION AS-RECEVED em wos based on (75-90.
80 20,042 295 04 0.099 CUSTOMER + ALS laboratory group (thailand) Co, Ltd.
80 35035 349 01 009 104P 40, Rd. i
80 40.025 399 01 0098 Khwaeng Suan Luang, Khet Suan Luang, The measurement, fescits ore traceabie to the
: Banghok 10250 Thalland { ::’rm gw;m*ﬂ N;m 151 nmm
Table 2: This equipment was connected with Globe thermometer probe Model. TP3276 2 5/N: 21001243 ww"’h““m'm pltpmurkih nt:rllfrrm:
Dimension: Diameter 3.3 mm. Length 205 mm. RECEIVED DATE *111an 2024 B 10215
MEASUREMENT DATE :11Jan 2024
immersion Depth  Standard Aeading Errer Unsartainty ! ISSUE DATE 17 Jan 2024 Reference Used During Calibration:
" . . '1.5tondord Temperature Probe
i ie, 9 = ra Modet: 575-100 ASQ0, Seriol No. 66768203,
110 20060 w0 o1 o098 | ENVIRONMENTAL CONDITIONS: z"“;;:‘;’:‘ Mor T:mmu
110 25051 250 01 0099 Ambient condition in the laboratory are as follow: ; Model: D) 1000-A MK 1, Serial Mo, 671407
110 30042 30 a0 o098 Temperatiie $20£80 o 00591 Due dote 14 Sep 2024
- S o 5 fi0a Relative Humidity (5501150 %RH - ; )
ertointy of Measurement:
el 40925 L L S, The reported uncerainty of méeasurement 15
3 \ ; : based on the stondard uncertointy mltipiicd by
Table 3. This e N with e Model: TP3207.2 S/N: 22025082, NOTED: The certificate is vahd only to the item colibroted on date and place of colibration. R as fact i WA g atrod
Dimensian; Diameter 14 mm. Length 150 mm. distribution  coresponds to o coveroge
. peobabiity of opproximoiely 5% The stondord
Y, y unceitainty has been delermined in pccordance
Immersion Depth Standard Reading Mmm Em L TABULATION OF RESULTS: -}Yn;ﬂ,m ? with the GUM Evoluation of megsrement dafo
{mem) (g ra ra ra The table on next page give the measured values. . Guide 1o the expression of uncertainty in
7 30,060 00 o1 0.05% _ﬂ) e
75 25,051 %9 02 0.0%
75 20042 298 02 0039 | w,’.’lzﬁ
75 35035 37 03 0,039
75 40025 39.7 03 0059
UUC*: Linit Under Calibration
=**End of Certificate of Callbration”** ! ﬁ | e }‘ —
i Aw_/
Callbrated by | I & Approved signatory i -
Thdr. Sogawat Thachalad | 4 3% M1 Parinya Boancharoen
& Mg Jittrapom Lertsomphol 7 i Calibration Department Manager
= Migs Ruangrumpal Phoommit
|
‘THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN DBTAINED
1N WRITING FROM THE LABORATORY
g
sy,
Accredited cobbnation leborstory YRR
ANATFT ASSOCIATES v T IHANA LT AN LA ES ity ISOAEC 17025:2017 byl
NSC-TISETIS 17025 NSC —TISI - TIS 17025
Bemdtes Muiintes G5 1t CALIBRATION 0367 CALIBRATION D367
614 18,
Continuation of Certificate of Calibration Nuenber COT-D15-67 Page 701 7 Pages Fetchiswen 7711 R Watnagna, Banghovse Temperature measurement laborotory
Eanguol 1000 Thanand) Cabbration services department
Te «GLOBEORYY
Wote +66861999453
Fma rac catbration @jeanatee o7
Result of Calibration: ¥ Without Adjustment [ With Adjustment Wl e W ranBtes tom
Calbration Range: 20 - 40°C
CERTIFICATE OF CALIBRATION
Functian:
Table 1: This HP3201.2 S/N: 17022563 Certificate No.  : CDT-018-67 Page 1of 2 Pages
Dimension: Diameter 3.3 mm. Length 170 mm.
MEASUREMENT ITEM Heat Stress Manitar Colibrotion procedure:
immersion Depth  Standard Reading UUC Resding Errot Unsersiaty MANUFACTURER Deta OHM The teinperature catration wil done by
{mm) ra (-] re rel TYPE . In-House colibration method @ WILCL-001
hope BRRER aceording to compartion method with siandard
8 20,050 200 00 0000 SERAL NUMBER 18018311 daital temperature. indicatar ond standard
80 25042 250 0o, 0% (D NUNRER R 0230 temperature probe The temaerature scale use
50 10.040 00 0o 009 CONDITION AS-RECEIVED Used Item was based on I75.90
- : CUSTOMER ALS laboratory group fthailand) Co., Ltd.
a0 23034 aso e 0.0 104 Phatthanakan 40, Phatthanakan Rd., 7 2
80 40,026 400 0.0 (1] | Khwatng Suan Luang, Khet Suan Luang. The muasurement resiits are traceable ta the
Bangkok 10250 Thalland internagional system of units (5] through
Table 2: This equipment was connected with Globe thermometer probe Modet: TP3276.2 $/N: 20019632 err:elmumr of Mr;;obay ’;m-b:ﬂ' f;er'J
. Centificote  number 3 ertifcate
Dimension: Dismeter 3.3 mm. Length 205 mm RECEivEG BATE il i, Ml 0038
MEASUREMENT DATE 12 Jan 2024
L ion Bepth UUC Rpading Error Uncertainty ISSUE DATE 17 Jan 2024 Reference Used During Cakbration.
Imm) (=] rey a [§4] 1 Standord Tempevature Probe
Meodel, STS 100 AS00, Seriol Na. 667662-09,
9 20050 o iy 005 ENVIRONMENTAL CONDITIONS: f";::: S ‘:f_:’mﬂm
110 25042 250 00 0,039 Ambient condition in the laboratory are as follow: ) odel DT1000.8 M & Seriol NG 571405
110 30.040 301 o1 0.039 Temperature 230:30 ¢ 20591 Due dare; 14 Sep 203
110 35034 51 o1 0099 Relative Humidity 5501150 SRH
110 40026 400 as 0.089 Uncertointy of Measurement
The reported uncertnty of measurement is
Table 3: This cred with probe Mode!: TP3207.2 S/N: 15015507. NOTED: The certificate is valid only to the item colibrated on date ond place of calibration based on lkr;lu'ndﬂr: ;’K:;ﬂ:::maﬂw*m‘lrr
& coveroge factor ke Jor & normal
Dimension: Diameter 14 mm. Length 150 mm. ditribution _comesponds o 0 coverage
> probobility of appronmately 5% The stondord
Immersion Depth Standard Reading Error Uneertainty uncertointy has been determined in accordante
(mm) o o) ra o TABULATION OF RESULTS; %rr(bfrh F with the GUM ‘Frakiation of measurement dato
The table on next page give the measured values Gunde fo the expression of uncertainfy in
75 20050 202 02 0,099 ‘w measurement
3 25042 50 00 009
5 30 040 300 oo 0099 H h r'f
5 35034 350 00 009 :
7 40026 89 1 009

el =i
) -_j;;--/ T
i
M Parinya Booncharoen
Calibration Department Managet

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

IN WRITING FROM THE LABORATORY




J
NAC | AN

ROTA METER CALIBRATION RESULT APRIL 2024

} Rotamater ID. Calibration Date Regression Result Coafficiant (R%)
Continuation of Certificate of Calibration Number CDT-018-67 Page 20 2P, | BKK_FS0585 2ahpe 24 Wima0922) £ 4,23 L
of 2 Pages
b BKK_FS0587 23 Apr 24 Y =1.0111x + 16.357
i 3 BKK_FS0592 23 Apr 24 Y = 1.001x + 14.551
Result of Calibration: Without Adjustment ] With Adjustment BKK_FS0594 23 Apr 24 ¥ = 1.0048% + 4.9762
il pr =1, X + 4,
. = \ =i
Callbration Range:  20-40°¢ BKK_FS1004 01 Apr 24 ¥ = 0.8826x + 12.32
Function: N | BKK_FS1005 01 Apr 24 .0183x + 0.0633
Table 1: This equipment was connected with probe Model: —_— SRR : = S
Dimension: Diameter 3.3 mm,‘:.:::lhrl;;mmf" o Merst IR 25 A, Sk F 51008 DiAprad B 2 LN O .
BKK_FS1007 23 Apr 24 =1.1084x + 2.9017
Lm_mglrybn%lzm Standard Reading UuC Reading Error Uncertaingy BKK_FS1008 06 May 24
- e ; ! Unsertay Sl U} A D 5L o
— i) ra ta ral BKK_FS1011 07 May 24
5 . B L ML REWHPER el SRR
i j" gj: 200 a1 [5H BKK_F§1012 07 May 24
i 50 0o . ey
80 30040 ot a5 : g BKK_FS1013 07 May 24 il
80 35039 0 ao 0.099 | 17
= - 2 S T ot IERE -
230 — 00 oo | _FS1018 04 Apr 24 =1.0007x + 1,3933
Table 2: This equipment was connected with Glabe th ; 8l 1010 | Oahprza Y =10038x-13381
- ol pr =1.003% +
Immersion Depth Standard Reading UUC Reading Error 'Un“mm — BKK FEJE,,, O4hApr24 | Y =1.0096x- 25605 |
{mm) o ‘o 0 o)  BKK_Fs1022 04 Apr 24 ¥ =1.0037x - 103.66
110 20052 200 0.0 PR i iKK,stz:i 07 May 24 Y =1.1613x - 2675
;;l: ;: z:: 251 01 0099 | BKK_FS1024 07 May 24
iis ! b o 0039 | BKK_FS1025 07 May 24 Y = 1.0018x - 4.6236
35.039 351 0.1 0039 | — c—— R B
110 40,030 P 3 i | BKK_FS1038 01 Apr 24 ¥ =0.8000x + 11.357
:::1.;1:&, was with probe Model: TP3207.2 5/N: 18021258, JBlicrsioag: | otdeead | 09895181208
enslon: Diameter 14 mm. Length 150 fom. BKK_FS1041 01 Apr 24 ¥ =1.0176x + 1.4813
ST — S BKK_FS1042 01 Apr 24 Y =0.9927x + 10.76
Immersion De, Stapdard Reading YUC Reading " = —- -]
o - o v e BKK_FS1043 01Ap2a | Y=00065:+ 13086
75 9 20053 L [ ¥ R = Rl —_ 4040
75 25.085 250 i tes _FS002 Y = 1.1281x + 0.4040
5 ; 4] ]
7: j“z‘;: 0.0 60 ™ PHK_FS0028 06 May 24 Y =1.0332x - 1.8233
5 039 aug e . m T e s
s 0o s oot PHK_F50029 Gbayz4 | ¥ =1001x+ 10842
Gires: GritBnder catibration - _RYG_FS0167 01 Apr 24 Y=g 10,375
Pt T ot iy a0 14, g v o o e 1 RYGFsotse | 01aprza Y= 1006140715
Rroviging & level of canfidence of approximately 95 rEETRmE s RYG_FS0109 01 Apr24.
_| pr24
RYG_FS0654 01 Apr 24
"**End of Certificate of Callbration® ** A 5YG*FS°5£5 - Ll IAT_’_' 2 Tau g:"af 5 1376073 08991
I ) RYG_FS0856 01 Apr24 Y = 1.0035x + 6.879 0.9099
§ RYG_FS0B57 01 Apr 24 ¥ = 1.0233x + 0.8008 0.9082
|87, RYG_FS0B58 01 Apr24 Y = 0.9905x + 0.8867 0.9096
RYG_FS0650 01 Apr 24 Y = 0.0984x + 13,924 1.0000
Page 1002 ALS Laboratory Group
g Sartorius (Thailand) Co., Ltd.
ALS ROTA METER CALIBRATION RESULT APRIL 2024 e i =
Tel +88 2643 B361-6 , e-mall: service thailand@s artarivs, com
Rotamater ID. Calibration Date Regression Result NSC-TISHTIS 17025
= il s REVIEWBY ..
SGK_FS0135 23 Apr 24 Y =1.0117x + 4 8833 o -Qﬁj 2 § CAUBRATION 0426
SOK_FS0ta6 | 23Apr2a | Y=10134ce 36467 [ Jm jm @I ] ’ . |wrrovensy EaEe
SGK_FS0138 04 Apr 24 ¥ = 1,0440x - 0,3684 I Rl e of Callbration ATE tnlo 025
_—_ - — . D) "
04Apr24 Y = 1.0086x + 3.1267 R
04 Apr 24 Y =1.0029x + 7.5181 Model Number:  MSE125P-100-DU Cerlificale No. : 24BCI0071
23 Apr 24 Y =1.1120x - 0.0619 Description + SemimicroBalance |ssued Dale :  Friday, February 23, 2024
SGK_FS0142 Serlal Number: 003310B983 Reference No.: 22916
SGK_FS0143 23 Apr 24 0036x + 8.3162 ) IDNo.
Sartorius Page No. : 1013
Review B Wiahr CF A 4B, -ﬂ :@F Customer Name ; ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
Vi H b e ——— . R —
aview By pproved By : 616/10 Moo § T.Maenam Khu, A Pluak Daeng, Rayong 21140, Thalland.
{Mr. Wichan Choonharat) (Mr.Sarayuth Jittranont) —
Enviro Field Services Manager Assistant General Manager Calibrated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) = —

616/10 Moo 5 T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thalland. R

Calibrated By:  Mr.Chonchai Inthana & "
\ursday, February 22, 2024 . Procedure No. : This calibration was conducted by
Using in-house calibration procedure | number (WI-003)
Based on UKAS LAB 14 : 2018

Calibration Date :

Metrological data Ambients Conditions:

Capacity: _60./120. g Readabifiy: 0.00001 .0.0001 g Temperature : 240°C + _ 50°C
Humidity : 60.0%RH % _10.0%RH

Reasons for calibration Pressure = E -

] New Instalistion. [ Service / Repaired  [5] Re-calibrationy' Mainzenance Equipment Conaition; 5] Good Operate [ Fair
Measurement Method ~ UKAS Publication Ref :Lab 14

The measurement uncertainty stated (s the axpended uncertalnty which is obtained from the standard uncertainty multiplied by the
of in

factor (xk=2) to provide a level of P 95%. Hi with the Guide to
Eevtesani f s i plr\ (BUM). The mﬁbﬁﬂan certificate documants the traceabiity to National Standards, which

realise the unit of measurement according to the International Standard System of Units (S1). Report of Telerance came form list of
Sartorius Matrological Specifications.

Traceability:

Model Number | Description | Traceabil |Caliﬂcale No.
YC5011-522-00 _|Sartorius walght set 1mg - 50009 E2YC5014-522.00  [TCS |M230B187S

MHB-3825D Humidity/ Temp Lution MHB-38250 DKSH |C19231845

This cerfificate relate and apply this equipment caly.

5 2 ]

This carificats may not be reproduced ather than in full except with Q)\."_._J T
the prior wiitien approval of the Verilication Operation Divislan =

Sarorius (Thalland) Co.. Ltd A

M

Mr.chonchai Intrhana(Technical Manager) )

SOP FM 33 03 February 2022
Page 2012 ALS Laboratory Group




Sartorius (Thailand) Co., Ltd.
128 Rama 8 Road, Huaykweng, Humw Banghok 10310

e S/ARTORILS

@f U%ﬁ @_ﬁ}@ of Calibration

Model Number:  MSE125P-100-DU

Cerfificate No. : 24BCI0071

Description : *  Semi-micro Balance Issued Date:  Friday, February 23, 2024
Serial Number: 0033108993 T Reference No.: 229156
IDNo. © RYG_EN0004

rer: Sartorius Page No. : 20of3

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
The i aisplay rearly idanical readouts loading
under stani tasf the. load within placed mﬂm‘lﬂlﬂl! YMGH‘KWIIIIMW pﬂmhvm
eptatocly in The standard devistion s usad fo wmmmmmnmymnm
expreas mproducitiity quanttalvely. o Ol R76).
Nominal Value : (Low Load) EA el |_s0.00003 Nominal value : 50 ]
5 g 5.00002 50.00003  ITglerance 000015 g
Tolerance 5.00003 50.00002
0.000015 g 5.00002 50.00003 Difference
5.00001 50.00003 1 N
Nominal Value : (High Load) §.00002 50.00003 2 | -0.00001
50 9 5.00001 50.00003 3 | 0.00000
Tolerance 5.90001 5000002 T 4 | 0.00001
0.000015 g 5.00002 50.00003 ) 5 | 0.00001
5.00002 50.00002 Ky 3
Standard Deviation 0.000008 0.000008
Linearity
Tha fnearity, 2is0 cased. 3 (] w0 tha Knaar siopa.
Tolerance  0.00004 g
Nominal Value Convenional Mass Value |  Displayed Value | Daviation Uncentainty
@ ta) | @ @ [}
0.01 0.01000 0.01000 0.00000 0.00002¢
0.1 —__©.10000 ©.10000 0.00000 0.000025
T 1,00000 1.060000 0.00000 0.000027
z 2.00802 2.00002 0.00000 0.000028
B 5.00002 5.00003 0.00001 | 0.000031
10 10.00002 10.00004 0.00002 0,000036 |
70 20.00002 70.00002 3.00000 0.000049
30 30.00004 30.00003 ~0.00001 0.000089
40 40.00005 4000003 _ =0.00002 0.000089
50 50.00002 5660001 =0.00001 0.000089 |
L 1 M |
SOP FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
129 Rama 0 Road, Huaykwang, Huayswang, Bangkok 10310
ek 458 2043 83618 Fauc 408 20438967, e-mbi service thalanddbsancrius. com

Cey

S/ARTORILS

ﬁj{ﬁ) of Calibration

Model Number:  MSE125P-100-DU . Certificate No. :

Description : Semi-micro Balance . L e g e e —
Serlal Number : 0033108993 No.: 228196

I N, : RYG_ENCO04 - T

Manufacturer : Sartoriug N Page No. : 30of3

Calibration Results : Without Adjustment

Repeatabllity Eccentricity (Off-center loading error)
e sy ofawaiio urert o raedn " yieded. e
resetey 2 5 wios i st e T sacors sodikan hvnad e (i e e At e
expross reproducibity quantatvoly. polnts | pasiti according fo OIML RTE).
Nominal Value : {Low Load) _100.0000 Nominal value : 50 ]
-l 100.0000  Irglerance 0.00015 9
Tolerance | JPU L0000
0.000015 g _hou.uuuu
100.0000
Neminal Value : {High Load) 100.0000
00 g 100. 0001
Tolerance
0.000015 g L -
100,0000
Standard Deviation 0.00003
Linearity
Tha inearty, #iso caled imearly srror. Describes the caviahon of | ve of 8 wolghing
Tolerance 0.0001 a
T
Nominal Value Conventional Mass Value | Displayed Value Deviation
@ (ol el ©
65 65.0000 65.0000 0.0000
70 70.6000 70,0000 0.0000
75 | 75.0001 75.0000 0001
§D 80.0001 80,0000 0001
__ 85 85.0001 §5.0001 —_ 6.0000 0.G0018
[ 90 30,0001 50.5001 0.0000 0.00017
f* g5 95,0001 §5.0001 T.0000 0.00019
100 100.0000 100.0000 0.0000 0.00024
110 lllJ.UUI:.ID 110.0000 0.0000 0.00026
L 120 120. 0000 120.0000 0.0000 0.00026 |
End of Report.
SOP FM 33 03 February 2022

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING S s )
53474 PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG, BANGRORK 10250

TEL 0:2717-3000-24 FAX 0-2719-8484 LTI Tl PO,

CALIBAATION 08

Certificate No. : 23E3§24

Certificate of Calibration e

Equipment : pH Metor
" I
M Mattler T This certificate may not be reproduced other than in full
except with the prior witien approval of the head of
Model : SaevenExcelionce Corporate Services 3 Equipment Calibration and Testing Services
Serial No.: B834291445
1D No.: RYG_ENOD152

Condition As-Received: Used llem
Recelved Date:

Calibration Date:

DB Decamber 2023
14 December 2023

Roference: 2312.0151D8C Submitted by:  ALS Laboratory Group (Thaiiand) Co. Lid. Rayong Branch
Ambient Temperature: (23 2} °C

(508100 % 616/10 Moo 5, T.Maenam Khu, A Puaksaeng,

Relative Humidit
Y Rayong 21140, Thalland

Procedure used:  Calibration were conducted using calibration procedurs Ko, CP-E17 according to EURAMET cg-15

i 15 11 i

1 Refarence standards instruments

Instrument Model Serial No. Cartificate No. Due Date
1) Mult-Proguct Calibrator 55024 2435802 EE-OD41.23 26 Apr 2024

2 This result of calibralion was made on requosted al the point epecified by customar
3 The certficate is valid only 10 the item calibrated on date and piace of calibration
4 This Centification is traceable 1o the Intermational System of Unit maintained through -

National Institute of Metrology Thailand (NIMT)

Calibrated by :  Napachanok Prasomsoosin Appraved Signatory : T
Issue Date 15 Dacember 2023 [ ]Phalinee Prabpaipal

-
[+ Nuntawat. Khamchat
[ 1Pongsagom Boonyapom

v 0331106

Cert, No.: 23E3924

Page.: 2 of 2
Resull of calibration :- (*) Without adjustment () Afer adjustment
Function: DC voltage measurement Range: 2000 my
Standard Value UUC* Reading Error Uncartainty
(mv) (mv) (mV) (2pv)
-200.0000 -199.9 0.1 68
-150.0000 -150.0 oo 685
-100.0000 -100.0 00 63
-50.0000 -50.0 00 61
0.0000 0o 0.0 58
50.0000 50.0 00 61
100.0000 1000 0.0 63
150.0000 1500 Qo 65
200.0000 199.9 0.1 68

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k=2, praviding a level of confidence of approximalely 95 %

UucC*= Unit Under Calibration.

-o0o-

g

a1183422




The Uncertainties are for a confidence probal

CORPORATE SERVICES 3: EQUIP

TECHNOLOGY PROMOTION ASSC
TCALIBRATION AND TESTING SERVICES 7=
SR04 PATTANAK ARN ROAD SOI 15, SUANLUANG, SUANLUANG BANGKOR 10250 k.
TEL L2717-3000:29 FAX 027190484

oA

ATION (THAILAND-JAPAN) %

WECTI8ITiS 102
CAUBRATION 0o88

Cert.No.: 23CH1574

Page.: 10f3

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Callbration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Callbrated by :

Approved by :

{ ) Saithip Meangmai

PpH Meter

Metller Toledo
SevenExcellence
6824281445
RYG_EN0152
Used Itam

08 December 2023
15 December 2023
2312-0151DSC-3

ALS Laboratory Group (Thalland) Co. LId. Rayang Branch
616/10 Moo §, T.Maenam Khu, A Pluakdaeng,

Rayong 21140, Thalland

(25 & 25) °C

(50 £ 15)%

In - house method :

- CP-CH5 by direct measurement with standard

voltage calibrator and direct measurement with

certified reference material (CRM)

- CP-CH8 by comparison with standard thermomater

Warakomn Lerngagtrakul

0

Approved Signatory

(V;/Wurakcwn Lerngagtrakul
( v/ Ponpan Paipim

Issue Date :

19 December 2023

of approsimately Y55

A 0061696

Cert.No.: 23CH1574

Paga.: 3o0f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10
Unit Under Standard pH Actual pH | ActualmV | Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH tactor
(mv) (2) k
pH Electrode 4.008 4013 184.1 0.0045 2.00
SIN.: 3225368 6.886 6.998 87 0.0084 2.00
9.897 10.002 -164.7 0.0088 211
Function : Temperature Measurement
{*) Without adjustment
This equi was d with T Probe;
- Model : InLab®Expert Pro-ISM
- Serial No. : 3225368
Dimension of probe;
- Langth 120 mm
- Diameter : 12 mm
- Immersion Depth : 100 mm
Calibration Standard vuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (c} (') (£°C}) k
250 25.002 243 -0.703 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-o0o-
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QL

21193851

Cert.No.: 23CH1574

Page.: 20f3
Condition of this callbration result
1. Reference Standerd Instrument -
Instrument SerialNo. IDNo.  Cert Mo Due Date
1) Document Process Calibrator 54030049 130RC11€ 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 26 July 2024

4982054 110RC044 231808
This i is to the i System of Unit maintained through:-
- Technology Promolion Association (Thailand-Japan)

2. Certified Reference Materials : The measurement results are lraceable to S through CPA chem Ltd.,

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

Buffer Sciution Manufacturer Lot No. Exp. date
pH 4.008 CPA chom 913508 14 July 2025
pH 6.988 CPA chem 931959 01 Oct 2024
pH 9.997 CPA chom 940106 02 Nov 2024
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Function : mV Measurement
curve by Fluke at pH (4,7,10)
Nominal | Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) X
pH mv mv pH
pH Mater 4.000 177.48 177.3 4.000 0.058 2.00
S/N.: BB34201445 7.000 0.00 0.1 7.000 0.058 2.00
10.000 -177.48 -177.6 10.000 0.058 2.00

a 1183852

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

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

et 1 A

NOCTIBITIB1 7028

TEL.0-2717-3000-29 FAX.0-2719-9484 CALIBRATION 0008
. = . CertNo.: 24CH383
Certificate of Calibration PagE 1tz
Equipment : pH Meter
Manufacturer : Mettler Toledo REVIEW BY P H'h“ﬂﬁ T
Model : Seven2GoTM pH/mV S2
Serial No. : C202355606 APPROVED BY 5# ;S:
ID No. : RYG_FS0574
Condition As-Received: Used ltem
NEXT CAL DATI 01/04/25
Received Date : 29 March 2024
Calibration Date : 01 April 2024
Reference : 2403-1017DSC-9
‘Submitted by : ALS Laboratory Group (Thailand) Co.,Ltd. Rayong Branch
616/10 Moo 5, T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thalland
Ambient Temperature : (25 + 2.5) °C
Relative Humidity : (50 = 15) %

Calibration Procedure :

Calibrated by :

Approved by :

() Ponpan Paipim
{ )} Unnopphel Harachai
{') Saithip  Meangmai

Issue Date :

The Uncertainties are fora

In - house method :

- CP-CH5 by direct measurement with DC voltage
standard and direct measurement with

certified reference material (CRM)

Warakorn Lemgagtrakul

Sutp

Approved Signalory

02 April 2024

probability of 95%

‘may not
Approval of the head of Carporata Services 3

Usan in full, @xcapt with the prior witten
Equipment Calibration

and Testing Services.




Cert.No.: 24CH383
Page.: 2of2
Condition of this calibration result
1. Reference Standard Instrument
Instrumant Serial No. 1D No.

54030048 130RC116

Cert. No.
23E2802

Due Date
27 Aug 2024

1) Document Process Calibrator

This certification is traceable to the Intemational System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)
2. Certified Reference Malerials : The measurement results are traceable lo S| through CPA chem Lid.,
ANSI-ASQ National Accreditation Board, Accrediled No. AR-1835

Buffer 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 9.997 CPA chem 940106 02 Nov 2024
3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results
Eunction : mV Measurement
Performing standard curve by Document Process Calibrator at pH (4,7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (mv) X
pH mv mv pH
pH Meter 4.00 177.48 177 4,00 0.58 2.00
SIN,: C202355606 7.00 0.00 4] 7.00 0.58 2.00
10.00 -177.48 -178 10.00 0.58 2.00

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

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading |pH Measurement factor
(mv) (£) k
pH Electrode 4,008 4.01 167 0.0071 2.00
S/N.: 2015870 6.986 6.99 -10 0.010 2.00
9.997 10.00 -178 0.0092 2.00

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

f@\

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20 FAX.0-2719-0484

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

D No. :

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Cerl. No.: 24LMB1
Page.: 10of 2

pH Meter with Sensor
Mettlar Tolado
Seven2GoTM pHimV 82
C202355606
RYG_FS0574

ALS Laboratory Group (Thailand) Co. Ltd.
Rayong Branch

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

TPA On Site Calibtarion Laboratory

29 March 2024
02 April 2024
(26:10)C
(50£30)%
(220522)V

Calibrated by : Warakom Lemgagtrakul
Approved by : Smﬂﬂ‘f
Approved Signatory
( ) Pomnthippa Tameyakul
(v/) Ponpan Paipim
() Suwit Imjai
Issue Date : 7 April 2024
The Uncertainties are fora probability of a 5%

“This certficate may not bo reprocuced other than in full, wxcept with the prior written
and

Approval of the head of C:

3:

NIC-TIHTIB1TO2S
CALIBRATION 6304

Tam\

i}
Equipment : pH Meter with Sensor Cert. No.: 24LM61
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2403-1017DSC-10
Procedure Used :-

Calibration were conducted using in-house cali 1 p CP-OTOM g lo ison with

Industrial Platinum T ( IPRT ) into Tt Bath,

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

Instrumant Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer A52847 2311222 TPA 10 Oct 2024

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

Remark : TPA : Technology Promotion Association ( Thailand - Japan }
Result of Calibration :- () Without Adjustment
Function : Temperalure measurement.

This instrument was connecled with sensor, S/N.: 2015780

Calibration| Immarsion | _Standard uuc Toverage
Point Depth | Temperaturs |  Reading Eror | Uncedtalnty | o,
(€) (mm ) {c) (c) (c) (+C) k
750 100 25002 750 0,002 0,16 700
40.0 100 40.003 40.1 0.097 0.16 2,00
60.0 100 60.004 60.1 0.096 0.16 2.00

UUC* : Unit Under Calibration

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

-olo-

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

53414 PATTANAKARN ROAD 801 18, SUANLUANG, SUANLUANG BANGKOK 10250

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

Cert.No.: 23TW168

Page.: 10f 2

Certificate of Testing

Equipment :
Manutacturer :
Model :

Serial No. :

1D No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

( alee Bulkruea
(") Saithip Meangmal
() Warakomn Lemgagirakul

Issue Date :

DO Meter
¥si i N

Reviewey .Y o7
5000-115V M/

Tt
15E102796 APPROVED BY ._// B
RYG_EN0032 1
= TLAL DATE J"!C.".'"?!:

21 July 2022 i ——
24 July 2023

2307-0713DSC-1

ALS Laboratory Group (Thailand) Co.,Ltd
Rayong Branch

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

Temperature (25+5)°C

Humidity (50  20) %

In - housa method . CP-CHS

by Comparison Technique with Azide Modiication Method

Walalak Sirithean

 Sulbe

Approved Signatory

26 July 2023




Cert.No.: 23TW168
Page.: 2 of 2

Condition of this result of calibration

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

laboratory of Industrial Call Center, Tt Promotion lation (Thailand-Japan)
Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette = 130BU10 23CG1172 22 Mar 2025
2) Balance 1126143764 140RCOCH 22MMS0 20 Sep 2023
2. Standard Material :- '
Material Manufacturer Lot.No. Assay
Sodium Thiosull pentahydrate Merck AM1763316 100.2%
Result : Di Oxygen Meter A With Air 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Meter
‘Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgfL) {mgiL)
B.18 BAT 0.0055

This report was certified only for the instrument we tested.it Is allowabie to use for study
the system efficiency,The environmental impact control and present to organization it may concemed
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full without written approval of the laboralory

Sl

TECHNOLOGY PROMOTION
CORPORATE EQUIP

RVICES

$344 PATTANAKAKN ROAD SOI 15, SUANLUANG, SUANLUANG BANGKOK 10250

TELO

CIATION (THAILAND-JAPAN)
CALTMRATION AND TESTING

ERVIC

msE-TILTIsITe2S

7029 FAN 027100484 caLimRATION pont

Cort. No.; 23LM125

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No.:

Submitted by :

Location :

Received Order :
Calibrated Date :
Ambient Temperature :
Relative Humidity :

AC Line Voltage :

Calibrated by :

Approved by :

{ ) Pornthippa Tameyakul
{ ) Malee Bulkruea

(/) Suwit Imjai

Issue Date :

The Uncertainties ure for a confidence probubility of appr

Page.: 1¢f 2
DO Meler with Sensor
Y81
5000-115V
15E102796 .
RYG_EN0032

ALS Laboratory Group (Thailand) Co. Ltd.
Rayong Branch

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

TPA On Site Calibration Laboratory

25 July 2023
27 July 2023
(26+10)"C
(50£30)%
(220:22)V

Preecha Hlahib

Approved Signatory

31 July 2023

intely 9:

a 1172155 ‘ A 0053616
{CHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPANY
CORPORATE SERY ICES 5 EQUIPMIENT CALIERATION AND TESTING SERVE
Equipment : DO Meter with Sensor Cort. No.: 23LM125 154 PATTANAKARN ROAD SOUIE SUANTL ARG, SLANLUANG BANGKOK 10250 . e
Condition As-Received :  Used ltlem Page.: 2 0f 2 | TEL 062717 Hiih 29 FAX 0 o84 EALIBAATION 0088
Reference : 2307-0713DSC-2 |

Procedure Used :-
Calibration were conducted using In-house calibration procedure CP-0TO1 according to comparison with
Industrial Platinum Resistance { IPRT } into T e Bath
The temporalure scale used was based on ITS-50,
Condition of this result of calibration
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Dug Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023

2. This centificala is valid only 1o the item calibrated on date and place of callbralion.
3. This certification is lraceable Lo the Intemalional System of Unit.
Remark : TPA . Technology Promolion Associalion { Thailand - Japan )

Result of Calibration :- (*) Without Adjustment
Functien:  Temperature measurement. ¥
This i was wilh sansor, S/N.; 1228475367
Calibration | Immersion Standard uuec* Coverage
Point Depth Temperature Reading Eror Uncentalnty. Factor
(C) (mm ) (*C) () (<€) (£C) k
20.00 100 20.011 19.91 -0.101 0.15 2.00

UuC* ; Unit Under Calibration

The reported uncertainty of measuremen! was basad on a standard uncertainty multiplied by a
coverage faclor k. providing a leve! of confidence of approximately 85 %.

-olo-

oo

a 1159515

Cert. No.. 23TM862

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Recelved Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :

( ) Pornthippa Tameyakul
() Malee Butkruea

Page: 1of 3
Low Temp. Incubator
are ¥
Memimest i YA
-
L APPROVED BY '..T;‘w(/’

mlas

V818 0084 G NS 3'1[ ‘‘‘‘‘ .

RYG_ENO154

ALS Laboratory Group (Thailand) Co Ltd
(Rayong Branch)

616/10 Moo 5 T. Maenam Khu,

A Pluakdaeng, Rayong 21140 Thailand

BOD Room

28 May 2023
29 May 2023
(26%10)°C
(50£30)%

Man Pattanapengpaiboon

4.1

Approved Signatory

(71 Suwit Imjai
Issue Date : 7 June 2023
The Uncertainties are for 1 confidence probability of approximately 98%

A 0054867




Equipment : Low Temp. Incubator Equipment : Low Temp. Incubator Cert. No.: 23TM962
Condition As-Received :  Used Item Condition As-Received : Used ltem Page: 30f3
Reference : 2305-08880C-2 Reference : 2305-08980C-2
Procedure Used :- Result of Calibration :- (") Without Adjustment
Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement Function of UUC": Temperature Source
method with Dala Acquisition which connected with Resistance Temperature Detector ( RTD ), Fresh air setting - Close
The temperature scale used was based on ITS-80 Calibration | uuc* | uuct Overall |Coverag
Condition of this result of calibration Point | Setting | Reading stability uniformity  |Variation| Factor
1. Referance slandard instrument.- (c) ey | e (£°C) ("c) (%) K
Instrument Model Serial No. Cert. No. Due Date 200 200 200 0019 072 10 2
1 ) Dala Acguisition 349724 MY57013711 22Lme3 02 Jul 2023 Calibration Woasurad T ) :
2. This certificate is valid only lo the item calibraled on date and place of calibration Point Position
3. This certificalion is traceable to the International System of Unit (*c) 7] l 2 I 3 1 ) I 5 I 0 I 7 I B I S (ref) (¢ )
Resuttof Callbration:-  (*) Without Adjustment 200 | 19547 | 19.780 | 19.487 | 19.529 | 19,408 | 20.138 | 20.112 | 20406 | 20.116 | 0.30
Function of UUC* : Temperature Source *
Fresh air setting : Close Environment during calibration Average : The average of 30 values in @ach position,
Beginning Finished Temperature stability : One-half of the greatest maximum difference of measured temperalure al any one sensor,
Temp. ('C ) 23 73 Temperature uniformity : The of at any sensors and the measured
REL Humid. { % ) 54 56 lemperature at the reference location which are observed at the same lime or at as close an observation time as.
AC Supply { Vol ) 223 222 possible o determine the temperature patiern or homogeneity within the chamber under sleady-state conditicns.
Overall Variation : The Difference of the maximum and minimum measured lemperalures Ihroughoul observation.
Rel, Std. UuC* @ Unit Under Calibration
Position : — Note © The reported uncertainty of measurement was included stabllity and excluded uniformity
" 1 18-18RTD-01 The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
2 18-1BRTD-02 factor k, providing a level of confidence of approximately 85 %
3 18-18RTD-03
4 18-18RTD-04 -e0o-
5 18-18RTD-05
-] 18-18RTD-10
7 18-18RTD-07
Probe Installation Detals : Dimension of Chamber - 2 2RI 0
ar 40 o dic G m 9(ref) | 18-18RTD-09
b= 10 cm W= 10 m
€= 10 om H= 12 m
Capacity = 075 m*
a 1165130 a 1165129
Koo,
TECHNOLOGY PROMOTION ASSOCLATION (THAILAND-JAPAN) 1 ==
CORPORATE SERVICES 3 EQUIFMENTCALIBRATION AND TESTING SERVICLS 2=y
4 PATTANAR AR KOADSOT K SUANLU ANG SUARLL ARG BANGROK 1030 bt
TEL 03M7 MO0 FAN 0 27HA04RE L‘.‘f..‘.'.‘.';.‘:.]i'.: Equipment : Burelte Cert.No.: 23CG3704
Received Date : 19 September 2023 Page.: 2 of 2
Condition As-Received : Used ltem
SArt G Taxeeas Callbration Date : 25 Saplomber 2023
Reference : 2309-0635D5C-31
Certificate of Calibration
Condition of this result of calibration
Equipment : Buretie
-——T NBW 1 Reference Standard Instruments.
Capacity : 50 mL } b onzw By L Instrumants Modsl Serial No.  1D.No.  Cerificate No. Tri lity  Due date
| 1) Balance MS204TS C226356983 140RC010  TH2068-012 METTLER 29 Sep 2023
Sarial No. : 2) Thermo-Hygrograph  THDX-CE 00016540  140EC001 23H1275 TPA 09 June 2024
ID. No. : RYG END216 3} Thermometer - 1594592  140EC010 23nse TPA 12 Feb 2024
This certification is traceable 1o 81 Unit
Manuligtine Witeg o A, 2 The cerlificate is valid only to the item calibrated on date and piace of calibration
3 True value is converled lo true volume at the standard temperature of 20 e
Made in: Germany
Submitted by : ALS Laboratory Group (Thailand) Co Lid Calibration result :
Rayong Branch
i‘:!::}k:::n: ;::::‘?; :::Thasland Nominal capacity Reading Uncertainty k
: {mL) (mL) (+mL) Factor
Ambient Temperature : (20 £ 2.5) ¢
Relative Humidity : (50 £ 10) % 10 100224 0.0082 200
Barometric Pressure : 756 mmHg 20 20.0064 00085 2.00
Calibration Procedure : ASTM E 542 - 01 20 29,8931 0.0089 200
Calibrated by : Srisuda  Khamtha 40 398810 0.0094 200
C I 50 49 9806 coto 200
Approved by © ¢
Approved Signatory )

{ ) Ponpan Paipim
{ J Srisuda Khamtha
{ ) Sa-ngeunkam Wongsa

Issue Date : 28 September 2023

The Unee: lics are for o

A 0058881

The reportad uncartainty of measuremen! was based on a standard uncertainty muitiplied by a coverage
factor k , providing a level of confidence of approximalely 85 %

~olo-

a 1182477




Equipment: SPECTROPHOTOMETER Cerlificale No.: C06230441
Model: DR&000 Issuad Date: 19 Saptember 2023
Serial No. (or ID.): 1627645 (RYG_ENDO37) Job No.: WO-00005382
Manufacturer: HACH Page: 10of3
Condition: In Condition
Customer: ALS Laboratory Group (Thailand} Co..Ltd. (Rayang Branch)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thalland.
Environment Condition:  Temperature 239 °C + 0.3
Hi 653 %RH E
michy % " verren. oare 18 h 28
Calibration Place: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) (Wet Chemistry)
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Calibration By: IMr.Nattapat Rungrueang
Calibration Date: 18 September 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceabiiity: This certificate is fraceable to the CRM maintained by National Institute of Standerds and
Technology (NIST) through Stama Sclentific Limited.
The standard for Wavelength Certificate No. 111583 end 111584
The standard for Photometric Certificate No. 8114984 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spectral msolution Certificate No. 111587
23 v @2: ;
(Mr. Nattapat Rungrueang) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This certificate Is issued the mummhnwmdmgsu M provides irsceabilty of measuremant o intemational o

which s ablainad from tha standsed Lncertalnty mukiplied by the cavaraps facior (ked) 1o
MIMdmdwmlﬂﬂ- ks dotermined In seoordancs with tha Guide 1o Exprassion of Uncertsiny n Measusmont
specring

Thass results may bo sffecled by devistions from condiions. Tha resuits relste only 10 e herms teied, calbwiod or sampled. The repart shall ol be
m—mwhmmmdmemum
Wi B i uTa
DHSH Tochnology
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2333 Bushumvi e, Bangcha, Phroiancrg, Banghok 10280
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&= DKSH

Certificate No.; C06230441 Page2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Sid at 2 nm and UUC et 2 nm
Standard Wavelength Unit Undar Callbration Corraction Uncertainty
418.61 418.3 0.31 013
536.66 536.6 0.06 0.13
637,98 638.3 -0.32 013
748.48 7487 -0.22 0.3
807.03 B07.4 -0.37 013
Photomatric Accuracy (Absorbance)
Wavelength Standard Unit Under Correction Unocertainty
0.0000 0.000 0.0000 b 0.0045
0.2930 0.289 0.0040 0.0045
420 nm
0.5188 0518 -0.0022 0.0045
1.0208 1.020 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0,2867 0.283 0.0037 0.0045
440 nm
0.5073 0.508 -0.0017 0.0045
1.0083 1.007 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2518 0.250 0.0016 0.0045
485 nm
0.4585 0.462 -0.0025 0.0045
0.9334 0.833 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2461 0.245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.9468 0.948 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.25084 0.259 0.0004 0.0045
590 nm
0.5040 0.505 -0.0010 0.0045
1.0032 1.002 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2578 0.257 0.0000 0.0045
636 nm
0.4971 0.487 0.0001 0.0045
0.8720 0.871 0.0010 0.0045
A denndtiers el dofle.
Toshnology

I iV TN 10280
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&% DKSH

Certificate No.' C0E230441 Page 3cf 3
Calibration Results:
Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235nm
0.7355 0737 -0.0015 0.0080
0.0000 0.000 0.0000 0.0080
257 nm
0.8574 0.857 0.0004 0.0080
0.0000 0.000 0.0000 ©.0080
313nm
0.2864 0.280 -0.0036 0.0080
0.0000 0.000 0.0000 0.0080
350 nm
0.6374 0.837 0.0004 0.0080
Stray light *

Standard: out-off uuc: igth (nm) UG Tr (%T) Absorbance ( &)
260,62 +/-0.11 nm 260.6 1.3 1.888
30944 +/-011 nm 3014 1.3 1.886

S8peotral Resolution *
Nominal Concentration 0.02 % wv Peak Trough Ratio sBW

Slandard Wavelength ( nm ) 268.66 266.69 1.38 2.00
uuc: wavelength (nm) 2682 266.1
8td Absorbance ( A) 0.4568 0.2780
Absorbance ( A) 0413 0.300

* Callbration Marked " Not TISI Accredited *in this Certificale hava been included for complateness.

The End of Certificate

e B ineiTuTad $he
Tochnakogy Liminel
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€& DKSH

uaTedaudanwindasindanaon

wafilueu: WO-00005382

winindoso: SPECTROPHOTOMETER 4u: DRB00D wnuaaados: 1627845
arIedDy () A1ADY (F0)
18 Sep 2023 ERITGRELERRIL ] 18 Sep 2023 WHIIN
Unf | e Unh | bitnd
General
= o 1. Awiysnaeios = o
= =] 2, a0 ( 904 WdH0Uw, mulu-uanieios) 2 o
=2 =] 3. e On — 10a 1wdos (On-OF Swicth) 7] o
2 O 4. tunn (Keypad) o) =]
@ o 5. wiiso (Display, Screen Contrasl) 7] o
O o 6. uséulvivh (Battery Backup) >= 2.5 VDC o o
(=] o 7. dmwpuBenaueniaiu (Wavelength Control) o o
=2 [m] 8. oAy (Wavelength Check) 7] [m] "
= o 9. unmviufiauss (UV < 3,000 hour) = a 9.2 Hours
= O 10, unmrufiauss (Visible < 5,000 hour) = o 741.5 Hours
= o 1. dosieMaruiaatine (Carousel Module) = o
Pt Mater and Conductivily Meter
‘=] [m] 12, finTnsn ( Electrode and C Cable ) o o
[m] m] 13, sefudrssentu’u Electrode (Level KCI ) [m] [m]
(=] o 14, shiaffuaw Electrode (Dust Protection Hood) [m] [m]
O [m] 15, andubfinTyss (Stand) [m] [m]
o o 16, mmrussuiishi (No Sample) &) =}
O O 17, sefumsAoeaTvTDoud (>= 2.5 T 3.0) o o
Auvtomnatic tirator
[m] ] 18.  #n Piston Burattes =] [m]
[w] [m] 18.  Function Rinsing and Dosing [m] [m]
o o 20, sanmariuuuregUnsollsensy o 0
audaounalt :  *656.1nm=656.1nm
*486.0nm=485.5nm
Mr.Nattapat Rungruesang
Service Engineor
mwhum
Ty

Priona: +68 2639 7000 Emes:
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Sartorius (Thailand) Co., Ltd.
126 Rarma 8 Rosd, Huaykwang, Husykwang, Banghak 10310

e e o e 010 S/ARTORILS
1 o i bt
Fngmﬁh of Calibration srroveosy . L’Pﬁ

Modsl Number:  MSE2248-100-DU Certificate No. : 24|
Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Serial Number: 0026207038 Reference No.: 229188 P
D No. RYG_ENO0D2 i
Sartorius Page No. : 1062

Customer Name : ALS Laboratory Group (Thailand) Co. Lid. (Rayeng Branch
616/10 Moo § T.Maenam Khu, A.Pluak Daeng, Rayong 21140, Thailand.

Calibrated Place : ALS Laboratory Group (Thailand) Co., Lid.(Balance Room)
616/10 Moo 5 T.Maenam Khu, A.F daeng, Rayong.21140, Thailand.

Calibrated By :
Calibration Date : Thursday, February 22, 2024

Mr.Chonchai Inthana Calibration

Procedure No. : This calibration was conducled by
Using in-house catibraticn procedure number (WI-003)
Based on UKAS LAB 14: 2018

Melrological data : Ambients Conditions:

Capacity : 220 q ibility : 0.0001 g p 242°C E 50°C
Hurmldity : _ ST.0%RH & _10.0%RH

Reasons for calibration Pressure E

[ Hew Insadation (] Service / Repaired  [2] Re-caliorationy Malntenance Equipment Condition; 2] Go0d Operate O rar
Measurement Method ~ UKAS Publication Ref :Lab 14
The maasurement uncertainty stated is the expended uncertainty which is obtained from the e(:ndud unceriainty multiplied by the
coverage faclor (k=2) to provide a level of confidence of apj B5%. 1tis with the Guide to

of Uncertalinty In (GUM). Th ibratl if tc Naticnal Standards, which
reaise the unit of measurement according to the International Standard System of Units (Sl} Report of Tolerance came form list of
Sarnorius Metrological Specifications.

Traceability:

Model Number | Descriplion Traceabili Cetificate No. \Due Date
E2¥CS011-522:00 | TCS M2308167S | 23-Aug-2026
MHB-382SD | Humidity/Barometer(Temp Lukron MHB-38250 DKSH 19231845 23-Aug-2024
|

“This centificate relate and apply this equipment only.

“This ceriificate may not be reproduced cther than in full except with
the prior written appioval of the Verification Operation Division
Sartarius (Thailand) Co., Lid

—_—

Mu.chenchai Intthana(Technical Manager)

SOF FM 33 03 February 2022

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE 'AND TESTING SERVICES

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

Cert, No.: 24TME32

Certificate of Calibration

tlofd
Equipment : Hot Ar Oven | Lo by ﬂdﬂfﬂfr
Manufacturer : Memmert ; ;
Model : UFE 500 APPROVED BY
Serial No. : G511.1572
NENXT CAL DATE 21709725
1D No. : RYG_ENC010
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd (Rayong Branch)
616/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Gven Room
Received Order : 21 March 2024
Calibration Date 21 March 2024
Ambient Temperature : (26£10)°C
Relative Humidity : (50£30)%

Calibrated by : Man Pattanapongpaiboon

Hl

Approved by :
Approved Signatory
() Pomthippa Tameyakul
{ ) Unnopphol Harachai
(\)) Suwit Imjai
Issue Date : 22 March 2024

The Uncertainties are for a confidence probability of approximately 95%

This certificate may nol be reproduced other than in full, Mlﬂmlmplb(wrﬂiﬂ
Approval of the head of Corporate Services 3 - Equipment Calibration and Testing Services.

Sartorius (Thailand) Co., Ltd,
125 Rarma 0 Raad, Huaykwang, Husykwang, Bangkok 10310
, B8 senvc ]

. SARTORILS
' %m@ﬁ of Calibration

Model Number :

MSE224S-100-DU . Certificate No. : 24BCI0089 .
Description : Analytical Balance Issued Date:  Friday, February 23, 2024
Serial Number: 0026207038 Reference No. : 228196
1D No. : RYG_ENDO0C2
Manufacturer:  Sarterius Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
rimen o g o e Jiided by tha diterence betmesn e
luner when a massurement saries it placed | roadeut of e koad, 19, 13 o 1A of maxiim capacly, placed b tre
\rapeateciy an the weighing pan in the Tne Isusedto midis of tha weighing pan and b mum‘nuw-::bm
|exerers reproducibiity quanttatvely. R7E).
Nominal Value : (Low Load) 20.0000 199.9999 Neminal value : 100 ]
20 g 20,0000 2000060  |Tolerance 00004 9
Toktanse 20,0001 | 200.0000
0.000f g Difference
20,0001 000 [
Nominal Value : {High Load) 18.3999 200.0000 oo02
20 g 20.6000 200.0000 0001
Tolerance 20.0000 199.5959 n
00001 g 19.9599 200.0001 O
19.9599 200.0000
Stendard Deviation 0.00007  0.00006
Linearity
The naariy, siso catied bt it af ' slope.
Tolerance  0.0002 g
Nominal Value | Conventional Mass Valua | Displayed Valus Deviation Unceranty |
‘ (@ (@) @ () (@
6.01 0.0100 0.0100 0.0000 0.00018
[ a.0s 0.0500 0.0500 0.¢000 0.00018
0.1 0.1000 0.1000 T 0.0000 0.00018 |
0.5 0.5000 10,5000 0.0000 | 0.00018
] 1.0000 ~1.5800 0.0000 | 0.co01e
5 5.0000 5.0000 0.0000 | 0.00018
10 10.00C0 10.0000 0.0000 0.,00018
20 ] 20,0000 20.0000 7.0000 0.00024
50 ; 50.0000 49,5599 -0.0001 | 0.0001%
100 ] 100.0000 100.0000 7.0000 0.00023 |
200 200, 0000 199.9999 -0.0001 0.00032
End of Report.
SOP FM 33 03 February 2022
Equipment : Hot Alr Oven Cert. No.: 24TMB32
Condition As-Received :  Used Item Page: 20f 3

Reference : 2403-05630C-1
Procedure Used :-

Calibration were conducted using calibration procedure CP-OTO02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector { RTD ) and
Thermocouple Type T.

The temperature scale used was based on ITS-80.

Condition of this result of calibration

1. Reference standard Instrument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024

2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.
Remark : TPA : Technology Promotion Assaciation ( Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function of UUC Temperature Scurce

Fresh air setting : Close Environment during calibration
Beginning Finished
27 27
57 59
222 224
Ref, Std. ID No.: @
H Calibration Point
Position :| (180)°C (104)°C
1 18-18TC-01 | 18-1BRTD-01
W 2 18-18TC-02 | 18-18RTD-02
3 18-18TC-03 | 18-18RTD-03
4 18-18TC-04 | 18-18RTD-04
Probe sl B LS ChARERT 5 18-18TC05_| 18-18RTD-05
i &8 @ ae San [ 18-18TC06_| 23-18RTD-06
: 50 o W= 68 7 18-18TC-07 | 18-18RTD-07
c= 50 om H= 048 m ] 18-18TC-08_| 22-18RTD-08
Caputiy'® 0% P 9 (ref) | 18-18TC-08 | 18-1BRTD-08




Equipment : Hot Alr Oven Cert. No.: 24TMB32
Condition As-Received : Used Item Page: 30of 3
Reference : 2403-05630C-1
Result of Calibration :- (") Without Adjustment
Function of UUC Temperature Source
Fresh air setting : Close
Calibration| wuc* | uuc* [ T e Temp Overall
Point Setting | Reading stability uniformity Factor
(c) ('c) ] (*c) (2°C) (*c) (C) k
104.0 104.0 104.0 0.051 0.59 0.62 2
180.0 180.0 | 180.0 015 1.3 1.7 2
Calibration Measured Temperature { °C )
Point Positien
('C) 1 2 3 4 5 6 7 8 9 (ref.) (%°C)
104.0 103.921) 103.786| 103.757 | 103.756| 103.950( 103.617 | 104.213| 103.672] 103.673 0.42
180.0 178.614| 178.270) 179145 178.599 | 180.001 | 180.423 | 180.293| 180.629| 179.429 1.1

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

Temperature stability : One-half of the greatest i i of & at any one sensor.
Temperature uniformity : The of at any sensors and the measured
temperature at the reference lacation which are observed at the same time or at as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured throughout on.
Uuc* : Unit Under Callbration

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

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

&% DKSH

Certificate of Calibration

R lo Certificate of C 1 No. ©29240007
Equipment: Block Digestion Unit Certificate No.. C©29240011
Model KT-20s Issued Date: 22 March 2024
Serial No {or 1D ) 5720210008/5770200073 Job No. WO-00020429
Manufacturer Gerhardt Page 10f4
Condition. In Cendition Digestion Block 20 holes.
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. {(Rayong Branch)

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

reviewsy .. N
Environment Condition: Temperature: 25 'C & 07°C e

t

Humidity: 54 WRH 3+ 41 %RH APPROVED BY L.t

o)
Voltage: 225 VAC & 17 VAC HESTT CAL DATE _.‘ '!?»'fis

Calibration Place: ALS Laboratary Group (Thailand) Co.,Ltd. (Rayeng Branch)
( Wel Chemistry Lab }

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

o

o

Calibration By: Mr. Thanathorn Phuncok
e Calibration Date: 11 March 2024
The Method used: In house method. base on by comparison with standard
Traceability: This certificate is traceable to the 81 Units maintained by National Institute of
Metrology (NIMT}, Thailand through N M. Technical Center Laboratery (NTL)
Certificate No.. TC22/0080
— )
Dot
(Mr. Thanathorn Phunook) (Mr Udon Srichana)
Person in charge Authorized signatory
This carticate Is issuad the w5 of medsur emen aceorging 1o the Inenbonal Syster of Unils (§11 1L prasies racasbity of measuiernes i wiemaliona
ot naborial standard or clher secognized nahoral starkdard
The Maserement wncenainty Ha16d 16 e Expanded u o the stardara unosna
provice s level cf confdence of opse 055 11s delermned n the Gude 10 £
These resuls may be afocie by devistons fom spaches candfins The tssults (elide Grly fo e fere tsi
bestoprarduced eavest n ull withoul o
W moos naTulng e
e
Delivering Growth - in Asia and Reyord CALFICZO.07 20 Jul 2022
VS =
=
Certificate No.. ©29240011 Page: 20f 4 Certificate No. ©29240011 Page: 3of 4
Calibration Results:
Pre Calibrtion
Measured Cerrection
Lot Desired Setting indicating Uncertainty
| molioog ) e “C Temperature ol UUC #C)
cy ('CH
Al 4015 215 15
} w2 012 HE s
y A3 30991 191 15
Ad 3978 176 15
- A5 3851 151 15
s 81 396.6 6.6 15
oond = B2 3961 161 15
B3 397.9 129 15
Fig. 1.- Front view B4 391.6 11.6 15
9. i
3 7 S
B5 180 300 380 300.7 0.7 15
C1 395.3 153 15
(Sand) c2 3956 156 15
; c3 392 6 128 15
7 ]
ca 3917 1.7 15
g (o]
. é/ g : 5 3005 03 5
O O i D1 3976 17.6 1.5
e D2 396 6 16.6 1.6
O 03 3950 15.0 15
5 D4 304 2 14.2 1.5
a O D5 3936 13.6 1.5

Lecator of standard

Fig 2 Digestion block
Definitions
|

Indicating Temparature - ™he average reaming of indicating devica which frems tha infegral sant of the Digeslion block

Measured Temperatuwre The average reacing of warung slandard al any pasihans o lacatan

i Ao o TulD 4o
DKSH Tachcioy Limied

WELSHA W DR CCYECHRIITC IR B

Delivering Growth - in Asia and Beyond, CACFM-CZO-0T 20 Jul 2022
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&%= DKSH

Certificate No.. C28240011 Page: 4of 4
Calibration Results:
Without adjustment
Measured Correction
Desired Selting Indicating Uncertanty
Lpcations e 0 =) Temperature of UUC ('C)
ey *C)

Al 382.5 175 15

A2 3824 174 15

A3 382.1 171 1.5

Ad 378.7 147 15

AS a3 133 1.5

B1 3801 15.1 15 |

82 3801 154 1.5 |

83 3785 135 15

B4 3783 133 15

BS5 . 3791 14.1 15

c1 . 265 el 380.1 16.1 15

c2 3801 15.7 15

c3 aree 138 15

Ca 3782 132 15

c5 3773 123 15

D1 3805 155 15

D2 380.6 156 15

D3 378.1 131 156

04 3767 137 16

D5 3777 12.7 1.5

The End of Certificate
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&% DKSH

upsradauanmiAiaInLANaUULE

waitluaty WO-00020428

wilmniosfla Block Digestion Unit qu; KT-20s
wmamaias 5720210008/5770200073
gAY ($u) ne9aRaY (fde)
11 Mar 2024 SWN1TRTIAEA 11 Mar 2024 WILME
uné | bin@ Und | lidni
Ganeral
© o 1w 5] a]
E =] 2 vl Main Switch c] o
o o 3 nsvineu Selector Key =] u]
= o 4 nasuanaka Display o) o
@ a 5 Anw Hole Q a
o a & anwiiln o o i
o] o 7. anmduaios o] o
o} 8 anmsondon mAARaeiE = [l
LTINS

T e s 10785

R Bor i Plvmbon, B 1535

Mr. Thanathorn Phuncok

Service Engineer

Sartorius (Thailand) Co., Ltd.
129 Rama § Road. Huaykwang, Huaykwang Banghok 10310
Tet +66 2643 B361-0 e-mad m!\lﬂlmﬂmnm
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L S l” ICCHIS of caibratio ™

e
Model Numbaer MSE2248-100-DU Certificate No Zém R -
Description Analytical Balance lssued Dale Friday, August 11, 2023
Serial Number 27405555 Reference No 216011
10 No BKK_ENO0003
Manufacturer Sartorius Page No 1012

Customer Name  ALS Laboratory Group (Thailand)Co . Lid
104 Phalthanakan 40 Phatthanakan Rd , Khwaeng Suan Luang. Khet Suan Luang. Bangkok 10250

Calibrated Place  Lab Room

Calibrated By Mr Chenchal Inthana Calibration

Calibration Dale  Wednesday, August 09, 2023 Procedure No . This calibration was conducted by
Using in-house cakbraton procedurs number (WI-003)
Based on UKAS LAB 14 2019

Matrological data Ambienls Conditions

Capacity 220 g Readability 00001 g Temperature 228°C % 50°C
Humidity S90%RH ¢+ 100%RH

Reasons for calibration Pressure _ E _

[ New Instatason [ Service / Repaired 2] Re-calibrationy Maintenance Equipment Condition:  [2) Goos Operaste [ Farr

Measurement Method  UKAS Publication Ref :Lab 14

The measurement uncerainty stated is the expended uncenainty wiich i oblained from the standard uncertainty mulbplied by the
coverage factor (k=2) to provide a level of confidence of apuruxwr\alaqr B5% Rtis dnltrmmen In accordance with the Guide to
Expression of L in {GUM) The calib certificate ity to Nabonal Standards which
realise the unit of measurement according to the Intemational Standard System of Unds (5\; Report of Tolarance came form list of
Sartorius Metrological Specifications

Traceability:
Model Number Dascription T4 Cetificate No Due Date |
YCS011-522-00  Sartorius weight sel 1mg - 50005 E2 YCS011-522-00 SPC-RT C02212565 14-Sep-2023 |

MHEB-3825D Humidity/BaromaterTemp Lutron MHB-38250 DKSH 19220444 5-Sep-2023 ‘

Ths cartficate relate and pply this squipmant only

This centificate may not be reproduced other than in full except with s fF

the prior written apgroval of the Verfication Operation Division (@) Vo =

Sanonus (Thaland) Co . Ltd e & SA?KJ?ILQ
Mr chonchas Intrhanai Technical Manager) | M N'&

50P FM 33 03 February 2022

Sartorius (Thailand) Co., Ltd.
124 Rama @ Rosd, Huaykwang, Huaykwang, Baaghok 10310

Tol: +65 2643 83616 Fax: +66

L i SARTORILS

@ jﬁ@ of Calibration

Model Number:  MSE224S-100-DU

Description : Analyical Balance

Serial Number: 27405555
ID No. : BKK_EN00D03

Certificate No. : 23BCI0310

Issued Date:  Friday, August 11, 2023
No.: 216011

Manufacturer : Sartorius

Page No. : 20f2

Calibration Results : Without Adjustment

Repeatability |Eccentricity (Off-center loading error)
™ i 0 4By Of  wolghing — o
mmmu«mnunnnmmnmmm-mmmmum m-rm\-h-n'.u muwwmmwmuﬁhu
repsatedty The Isusedto | micktio of tho weiahing pan Bnd batwesn aach of four acdiiona
nmwaur;mm measuremant poin's | posiions defined according fo ODIML R76).
Nominal Value : (Low Load) 20.0000 200.000¢  |Nominal value : 100 a
20 9 20.0000 200. 0000 Tolarance 0.0004 g
Tolsrarice 20.0000 200.0000
00001 ¢ 20.0000 200.0001 Difference
20.0000 200.0001 1
Nominal Value : (High Load) 19.9999 200.0001 2 0.0001
200 ¢ 20.0000 200.000C 3 0.0000
Tolerance | 20.0000 200.0001 7 4 0.0000
00001 g 20.0000 200.06001 i) 5 0.0001
20.0000 | 209.0006 6 -
0.00003  0.00005
Linearity
Dvacrbes it deviskion. i K
Tolerance  0.0002 ]
Nominal Value Conventicnal Mass Value Displayed Value Deviation Uncertalnty
@ (@ 4] (@ (g
0.01 0.0100 0.0100 9.0000 5.00014
0.1 0,1000 0.1000 0.0000 | 0.00014
1 1.0000 1.0000 0.0000 0.00014
z Z.0000 2.0000 0.0000 0.00014
5 5.0000 5.0000 0.0000 6.00014
10 10.00C0 0.0000 0.0000 0.00014
20 | 20,0000 20.0000 0.0000 5.00014
50 50.0000 50,0001 —0.0001 | 0.00015
I 100 100.0000 100, 0000 6.0000 0.00015
200 200.0000 200. 0001 0.0001 .00030
End of Report.

SOP FM 33 03 February 2022




Metrological Center

s ” 5 Metrological Center
ervices Company Limite SCG et
SCG e SCI ECO Services Company Limited
33/2 Moo 3, T Banpa, A Kaengkhoi, Saraburi 18110, Thalland
Saraburi Tel | +66 3627 3096 Fox : +66 3627 3100 s My BAZNR T el Aol Serturt (R TRl
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| n
Ceﬂlf}caie Of Cal bratio Equipment : Liquid Bath ( Water )

Date of Calibration : 4 July 2023
Equipment : Liquid Bath (Water ) Environment : Temperature ; 22.222.5 °C
" . MEMMERT Line Voltage : 221,6-224.8 V
anufacturer : Shi“lff P Relative Humidity : 55- 65 %RH
REVIEW BY -
Model : WNB29 / A»LN Condition of this results of calibration :
APPROVED BY .4 > 1. This equipment was calibrated by insert five resistance thermormeter detectors imto its water bath . the other one
Serial No. : L611.0135 O’f!ﬂ‘llﬂ-@ thermocouple type T use for ambient . The cal was done in d
AL. CATE to WI-T36 ( based on ASTM E715-80 { Reapproved 2001 )).
Customer Code : BKK_ENO] 48 All data show below were final values and the initial data from customer request . The wemperature scale used
was based on ITS - 90,
ID No . T6455A4 2. Reference Standard Instrument :
: & Instrument Model Instrument No, Certificate No. Due Date
RTD 100 OHM MIS (CHLCHE-CHT,CHY-CHITG) T230545 10 April 2024
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. DATALOGGER. 349704 149 T30845 10 April 2024

[

. This certificate is traceable to

104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, National lnstitute of Metralogy { Thailand ) through Metrological Center | KSC-TISI-TIS 17025 CALIBRATION 0244 )

4, Condition of calibrated item : good
Khet Suan Luang, Bangkok 10250 Equipment Description
Time Constant 3 Hour __45  Mimme Ar__60  °C
Customer Location : ORGANIC PREPARATION LAB 5. Adjusiment
{ X ) without adjustment () after adjustment
Date of Receipt + 27 June 2023
Calibrated By : Sujjar Naknakred ( Site Calibration Manager )
Approved By 3 j—i‘:‘__.@,_l Boonchai Suriyaweng (Site Calibration Manager)
11.JuL 283
Date of Issue : %
‘ o B A
The uncertainties are for a confi probability of app ly 95%. } Approved By
This Certificate is Issued in with the of granted by the Thal Laboratory Accraditation .
Scheme which has assessed the measurement capabllity of the laborzlery and its traceabillty to recognized national
standards and to the units of realized at the national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrologica! Center.
P 1418 310804 FM-LIS 1T 150503
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Calibration Report

Side View Top View 104 =i
vvvvvvvvv ] i tace S0 =g Geometric Center (Reference point)
! T Fo. T W
T D l/lmum\wnl\m{snmh w4 em)
I (D=Medium level) w @ B
5 STD2 - | _one
l STDl = o L 1 l STDS = i
L s UUC 's foor
@ |~@5 = Position of Working standards
-D=Medivmlevel___ 8 em Working space dimension .40 X 60 x_ 16 (WxlLxH)

= UUC ‘s medwm - Water
- Working standards are located at__2.5 _em. away from each coner and walls

Measurement Results:

Average Standard Reading at each position (' )
Calibration Point CH-1 CH-6 CH-% CH-9 CH-10
60 60.03 60.06 60.24 G011 60.18
85 §4.79 §4.83 8542 8505 8520
s 9371 93 83 94.62 94.15 9442 i
Liquid Bath { Water ) Temperature Distribution |
Reading ('C ) Average Stability Uniformity Uncertainty Coverage
Setting (C) . ) . .
Min, Max | Average (o] *C) *C) *C) Factor &
610 609,611 610 60.12 013 019 029 204
6.0 858,502 6.0 506 0.19 047 044 217
950 94.6,95 949 9415 032 065 055 213

* The quoted uncertainty exclude "uniformity™

‘The calibration resull apply only the above calibrated ltem.

The result of test was found accurate as shown on date and place of test anly.

The reported expanded uncertalnty is based on a standard uncertainty multiplied by u coverage factor & which for a i-distribution, providing
alevel of confidence of approximaiely 95 % .

= s ‘

Approved By, i

FMCLES 117 180503






