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Calibrated Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Next Cal
Date (Months)
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0264 4-Jan-24 4-Jul-24
Ambient Nitrogen Dioxide NO, Analyzer BKK_FS0797 3-Jan-24 3-Jul-24
Ambient Nitrogen Dioxide NO, Analyzer RYG_FS0252 4-Jan-24 4-Jul-24
Ambient Non-Methane Hydrocarbon Total Hydrocarbon Analyzer RYG_ENO0038 10-Aug-23 10-Aug-24 12
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction RYG_FS0544 21-Jul-23 21-Jan-25 18
Noise Leq 24 hrs Sound Calibrator RYG_FS0496 26-Jan-24 25-Jan-25 12
Noise Leqg 24 hrs Sound Level Meter RYG_FS0027 22-Jan-24 21-Jan-25 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0029 20-Jun-23 20-Jun-24 12
Noise Leq 24 hrs Sound Level Meter RYG_FS0433 22-Feb-24 21-Feb-25 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0215 20-Sep-23 20-Sep-24 12
Noise Leq 12 hrs Sound Level Meter RYG FS0386 19-Oct-23 19-Oct-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0388 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0389 5-Jan-24 4-Jan-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0390 7-Nov-23 7-Nov-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0437 19-Oct-23 19-Oct-24 12
Noise Leq 12 hrs Sound Calibrator RYG_FS0213 28-Feb-24 27-Feb-25 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0031 10-Aug-23 10-Aug-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0302 10-Aug-23 10-Aug-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0381 19-Oct-23 19-Oct-24 12
Noise Leq 12 hrs Sound Level Meter RYG_FS0384 19-Oct-23 19-Oct-24 12
Noise Leqg 12 hrs Sound Level Meter RYG_FS0386 19-Oct-23 19-Oct-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0211 15-Dec-23 14-Dec-24 12
Noise Noise Dose, TWA Dose Badge Reader RYG_FS0210 29-Jan-24 28-Jan-25 12
Workplace Total Dust Field Rotameter RYG_FS0197 4-Jan-24 4-Apr-24
Workplace  [Total Dust Field Rotameter RYG_FS0198 1-Apr-24 1-Jul-24
Workplace  |Total Dust Digital Balance RYG_ENOOO4 22-Feb-24 22-Feb-25 12
Workplace n-Hexane Field Rotameter RYG_FS0199 4-Jan-24 4-Apr-24
Workplace n-Hexane Field Rotameter RYG_FS0657 1-Apr-24 1-Jul-24
Workplace n-Hexane GC-FID BKK_EN0126 21-Apr-23 21-Oct-24 18
Heat Heat Stress Heat Stress Monitor RYG_FS0217 8-Jan-24 7-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0218 14-Feb-23 14-Feb-24 12
Heat Heat Stress Heat Stress Monitor RYG_FS0359 15-Jan-24 14-Jan-25 12
Heat Heat Stress Heat Stress Monitor RYG_FS0520 25-Jan-24 24-Jan-25 12
Rayong Lab pH at 25 °c pH Meter RYG_ENO152 14-Dec-23 14-Dec-24 12
Rayong Lab  |BOD DO meter with Sensor RYG_EN0032 24-Jul-23 24-Jan-25 18
Rayong Lab BOD Incubator RYG_ENO154 29-May-23 29-Nov-24 18
Rayong Lab  |Total Suspended Solids Electronic Balance RYG_ENO002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Suspended Solids Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Total Dissolved Solids 180°C Electronic Balance RYG_EN0002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Total Dissolved Solids 180°C Hot Air Oven RYG_EN0010 21-Mar-24 21-Sep-25 18
Rayong Lab  |Oil & Grease Electronic Balance RYG_ENO002 22-Feb-24 22-Feb-25 12
Rayong Lab  |Oil & Grease Hot Air Oven RYG_EN0213 21-Mar-24 21-Mar-25 12
Rayong Lab  |Oil & Grease Water Bath RYG_EN0061 21-Mar-24 21-Sep-25 18
Rayong Lab  |Color (at Original pH) Spectrophotometer RYG_ENO037 18-Sep-23 18-Mar-25 18
Rayong Lab  [Color (at pH 7.0) Spectrophotometer RYG_ENOO37 18-Sep-23 18-Mar-25 18
Rayong Lab  |Temperature pH meter RYG_FS0595 3-Jul-23 3-Jul-24 12
Rayong Lab  |Dissolved Oxygen Chamber (Cold Room) RYG_ENO184 25-Jan-23 25-Jul-24 18
Rayong Lab  |COD Spectrophotometer RYG_ENO037 18-Sep-23 18-Mar-25 18
Water Lab n-Hexane Gas Chromatography (MSD) BKK_EN0059 13-Dec-23 13-Jun-25 18
Water Lab  [TPH C,-Cy Gas Chromatography (MSD) BKK_EN0059 13-Dec-23 13-Jun-25 18
Water Lab  |TPH C 4-C, Gas Chromatography (FID) BKK_EN0103 21-Apr-23 21-Oct-24 18
Water Lab ~ [TPH C_,,-Css Gas Chromatography (FID) BKK_EN0103 21-Apr-23 21-Oct-24 18
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ALS MULTIPOINT CALIBRATION REPORT ALS MULTIPOINT CALIBRATION REPORT

= Date 4-Jan-24 Name NOx Analyzer c Date 4-Jan-24 Name NOx Analyzer
HORIBA Model APNA-3TD Teladyne API Model T200
Serial No. BGI14J3K D RYG_F50284 Serial No. 2188 D RYG_FS0252
Calibrator Teledyna API Model T00 Calibrator Teledyne AP Model T00
Seral No. 947 Serlal No. 947
Std. Gas Ci (PPM) 55.88 Cylinder No. GND027222 Std. Gas C: (PPM) 55.88 Cylinder No. GND027222
Cylinder Pressure (psi) 1800 Certified By Alrgas Inc. Cylinder Pressure (psi) 1800 Certified By Alrgas Inc.
Certified Date B-Feb-22 Expired Date 9-Feb-30 Certified Date 9-Feb-22 Expired Date 9-Feb-30
CALIBRATION RESULTS Point CALIBRATION RESULTS
Ideal Actual NO Error NO “ShErmor NO Actual NOx Error NOx SEmor NOx Ideal Actual NO Error NO FErmar NO Actual NOx Error NOx SEmor NOx
ZERO 0.00 0.05 0.05 0.05 .10 0.10 0.10 ZERO 0.00 0.10 0.10 0.10 0.10 010 0.10
1 100.00 99.20 -0.80 -0.80 100.10 0.10 0.10 1 100.00 98.70 -1.30 -130 101.00 1.00 1.00
2 200.00 198.50 -1.50 075 190,30 070 -0.35 2 200,00 198.00 -2.00 -1.00 201.20 120 0.60
3 300.00 298.60 -1.40 047 301.50 1.50 0.50 3 300.00 208.50 -1.50 <050 302,30 2.30 0.77
4 400.00 398.20 -1.80 -0.45 388.00 -2.00 -0.50 4 400.00 398.20 -1.80 -0.45 388.70 -1.30 -0.33
AVERAGE (%) -0.48 -0.03 AVERAGE (%) -0.63 0.43
400 400
300 300
200 200
100 100
o o
o 00 200 300 200 o 100 200 300 400
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Approved By Approved By
{ Mr.Jirawut Sakam ) { Mr.Sarayuth  Jittranont ) { Mr.Jirawut Sakarn ) { Mr.Sarayuth  Jittranont )
Field Environmental Scientist (3) Assistant General Manager Field Environmental Schentist (3) Assistant General Manager
ALS Laboratory Group ALS Laboratory Group
FORM NO : F 05-056 REVISIONNO. - ISSUE DATE: 02704/12 FORM NO. F 05-056 REVISIONNO. - ISSUE DATE: 0270412
NAC TEST REPORT
ALS MULTIPOINT CALIBRATION REPORT S
Colbeaton On. - hlaod Nama MO Analyzac CUSTOMER NAME ~ + ALS Laboratar . L, (V4 countenn uavormed nfu (Wsalngy
HORIBA Model APNA-370 [EQRIPMENT NAME : THC Analyzer
Serlal No. — HPKYDIM o BKK_FS0797 [MANUFACTURER HO MODEL :APHA-370 |SERIAL NO . U430GTHB
Calvaior Teledme API Modal 20 STANDARD GAS CONCENTRATION (PPM) (CH) : 5061 PP CYUNDER NO : CCT3a373
Serlal No. NI . A [CYLINDER PRESSURE (pslg) : 1,600 PSI CERTIFIED DATE 12/05/2020
i Gan Lala Eht0 Cotindar Ho: aNeITER CERTIFIED BY : ARGAS EXPIRED DATE : 12/05/2028
Cylinder Pressure (psi) 1800 Certified By Alrgas Inc. ST AL
Certified Date 8-Feb-22 Expired Date 9-Feb-30 ) f
TEST RESULTS
CALIBRATION RESULTS POINT NO
Paoint \deal ‘Actual NO E NO %E NO A NOx Error NOX %E NOx IDEAL (ACTUAL CHA| EHHC)R CHa ACTUAL THC SERROR THC|
ZERO | 0.00 0.0 (X 0.10 0.10 0.10 0.10 oot | es
1 10000 | 9970 -0.30 030 101.00 100 1.00 1 1000 021 210 018 180
2 20000 | 198.60 140 0.70 201.30 130 065 2 20.00 0.30 1.50 023 115
3 300.00 299.10 -0.90 -0.30 299.80 -0.20 -0.07 3 30.00 0,10 033 0.19 063
4 40000 | 40210 2.10 053 399.50 050 013 4 40,00 1 0,00 0,00 40.00 0,00 0.00
AVERAGE (%) -0.13 031 AVERAGE (%) 038 090
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Calibrated By Approved By CALIBRATED 8 +.... 727 Tmrn| e .| 10/ €/
o CHECKED BY ; N e
= ! LTVE ASBCCLATES 00U LTH
(Mrfiawt Sakam) (MrSarayuth  Jtranont) e e LR
Field Environmental Scientist (3) Assistant General Manager PR 6181567435 "
ALS Laboratory Group

FORMNO_ F 08-056 REVISIONNO. . ISSUE DATE 02/04/12
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CHECK LIST

1 NAME  : ALS Laboratory Group (Thalland) Co.. Ltd, [vi ieuesen wpueymed nfu (sealne) dafa)

EQUIPMENT NAME  : THC Analyzer

MANUFACTURER = HORIBA IMODE..- APHASTO ISERW. NO, : U430GTHE

TEST WALUES

NO. | THC Analyzer { APHA - 370 ) unIT BEFORE AFTER
1 |sigral { Ca) i 64,20) 35 60}
2 |Signal (THC) s 68, 10] 44,70
3 Ao Ternp °C , Standard Walue : Ambient temp+{S°Ctol 5°C) 47,40 47,50

Pressure kPa , Standa d Value : (Amblent/101 3100200+ 4kP: &9,70] 69.80|
a4 |Ambient Pa curent atrmospheric pressure 100.70f 100.80|
o — °C , Standasd Value : 390 °C to 430 °C 419.70 419,60)
kPa , Normal value : B kPa to 25 kPa 980 570

6 |MMHC °C . Standasd Value : 230 °C to 260 *C 241,20} 24520}
T |DpC v - Stonchd Value : MV 205V 23,901 23.90)
8 |DC5v v, Standard Value : 5V + 05V 5,001 5,00}
§ [Bypass (Dptional) Lsrmin, Normal value ; 09 Limin + 0.3 Limin - -
10 |Over Flow (Optional) Lrrin, Standand Vatuz : 0.8 Limin or More
11 [CHi4 Semping Reading pem 532 213
12 |NMHC Samping Reading Fem 011 045
13 [THC Samping Reading PPM 543 260
14 [Zero Gas CHA/THC FPM 0.17/0.17] 000001
15 |Span Gas PPM. 50.63/55.20)  40.00/40.00
G |Gas H2 . en 20 P51 20) 20)

Rernark - Reference EX-EN-OIT-56 , Amblient HC Monitor APHA-370 Operetion Manual Page #81

Fernark : { Ambeint temperature = 5°C 1o 40°C )

s
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Certificate Number

CW5-001-66

Page 2 of 2 Pages
MEASUREMENT RESULTS
Th it Un [URAC) was exercise 3t 10-m/s for 5 minutes prior 1o calibration being performed, The standard ai velocity 0.5 mfs
to 5 mys was calutated by & standard wulanvlrmwwms my/s tC 30 my's was caloulated by 3 prot Tube with precision dfferential pressure
meter which allod 40 mem and 300 e, LUC at center of the test saction. The calibration was
caeried out under both rising and h“iltv!hﬂtyl\ﬂ!!ll‘t of 1 mys 10 36 mis at calibration imterval of 1 mys. The results of ummwnmm
= Teme. wind tunnel Temp. roem =y Tror (L
iy ) ro) i) i) e
Y 1384 2385 o8 ¥ , 0L
2408 2105 18 03 a3
2404 2385 28 a2 ax
2413 2395 L] a3 LE
3.7 2385 48 01 o1
288 1% 53 a1 031
2368 2355 (X} a2 (5]
2354 185 78 o, e
130 ns 20 a1 031
2340 1% 99 41 031
2348 s 110 a2 031
2340 nw 120 a1 031
FEL] ns 130 01 o
1340 2335 10 02 o
350 2% 150, 02 o3
34 2395 161 02 031
Remark:
9 2
*Neladity of standard
" welodty of Lnit Urdes Calibraton
PHOTO OF CALIBRATION SET-UIP

AT ASCCUTICTLATR. |
IEW BY ..._.m‘m" ;/_ .
| /APPROVED BY ... . ik
HRANATEE ASSOCIATES COLLTD, ISO/MC 17025:2017 i -?”,” IMRANATEE ASSOCIATES COLLTD, ISOAEC 170252017
g | o caL oare L21IT e rus
Branatwe Ascite Cout 4 ranates Auciatm Co, Lt
SIS, G735 06 BU/34-15, 673536
Petchhasem 7,71, A Wathapra, Banghokys, Air speed mesrement aborgtory s 7,11, R Wiahapra, Barghokyst Air sipeed measurerant bibaratony
Barghon 3! Calrotion services department. 4 Calbrotion services department.
Tek +C60A0N12 Cericate Number Tek +46000A0H12 Certificate Number
Mot +HEBGITIM skl +SESEIFTMS]
ok jra < bt stion@ raratee com -l jra-cakbration @ jransten com
Wes 1t v e com CWS-00166 Wl ke e frasitee. com CWE-D01-66
Page 10/ 2 Pages Page 1 0f 2 Pages
MEASUREMENT ITEM 1 Cup anemometer f':"“ MEASUREMENT ITEM + Wind Direstion Sensor Calitemtion procedure: _ N
MARNUFACTURER cup anemometer way cofibrdted ogoinst MANUFACTURER  Nvalye was cabbrted
MODELTYPE Sensor WEOTF mmwmmwu&}usm: MODELITIPE by o Standerd Rotory Encodes meodel AXGOITS
Data logger: 110-WS-250L-0 gifcriqiol plpusurr Data logger: 110-WS-250L0 m"“’ “;’L‘;‘;""ﬂ",““"" “ﬁmm
S pL— s WSD-AEED Eilfeitype wind tunrehwith 500/, cross test ARSLAL NI +Semior; WSI-ASEEY area. The WI-CL-008 based on \EE.61400-12-1,
Data logger: ASG6I section area. The WI-C1-007 based an IEC 1400- Data kogger: ASBEZ Wind energy generation Rigtems, - Part 12-1:
1D NUMBER +RYG_F50544 121, Wind energy generatiin sjitems - Part 13- 1B NUMBER +R¥G_F50544 Power perfarmance measuremepts of electricity
CONDITION AS-RECENVED Used item 1: Power performonte mediwements of COMOITION A5-RECENT) 3 Llmne) R producing wind turbines, Morch 2017 wos used as
CUSTOMER .Alﬁhbnrm\!m:mﬂmdml.lld electricity producieg wipd turbines, March 2017 CUSTOMER !MWRW.:M}D!-M o colbration guideline.
#het Suan Luarg, Banghok 10550 Thadand. Khet Suan Luang, Banghok 10250 Thasand. M
(This cenificnte pravides o troceabilty of The
RECEIVED DATE 11 3l 2023 H‘v‘d‘“‘m“m“m‘ The RECEIVED DATE 11 4l 2023 Mmeasurement 3 recognioed the mational
MEASUREMENT DATE <21 w2023 mrmmm Lieiriond MEASUREMENT DATE £ 21 Jul 2023 seaigloret, @ to reaitzation of the intenational
1SSUE DATE 21 wizom “mmqu::}:ummmmrgmm:m ISSUE DATE 1211203 mm:mﬁlﬁﬂmmx
= L 4] " e L
Metrofogy tnstitute of Thailond) wia Certificate ENVIRONMENTAL CONDITICNS: * Aamber: DA-0043-22
ENVIRONMENTAL CONDITIONS: umber; MW-0052-21 and MW-0066-27 v
R mdm'
Temperature ‘230230 © Uncestalaty of Measurement: Tongacsmen HAREM0 : The reported uncertointy of measuement i
Retative Huemicity 15502180 AN The repartid ncermainty of mesiusement i Walethn Humiclty b m
Atmospbiric Pressure 101010 s e st i Jomiciphesic braamics 101610 coverage factor k=2, Wi fora narmsl
coveroge foctor k=2, o normol Aribetion o
e ¥ 4 f
AR CAUBRKTION ek oype Bt Associsnts Coi, Lid of o PLACE OF CALIDRATION itfel anatee Associates Ca 1. e ok
L “Fualuanion of metiusement
'I‘Mnfmmm date - Gevde 1o the expression of uncertointy iy
. 200 T dota - Gudde fo the exprestion of uncemainty in CALIBRATION CONDITION Wind tusnel crovs-sgetion ares’ 900 em' measurement”
wo e T Win direction froncal ea’ e
= % puic Diameter of mounti _:l:_uf'- . enm
Blockage ratia of ext chfect’ o Blockageratio of st cbject o3
Freconditioning _“M“MWI Preconditioning hawrs at mblent condiions.
Measurement Condition Fvorage values during measurement are [24.0) C, [41.7] %AH and {1009.1) hPa., Mamursmant Condition
‘TABULATION OF RESULTS:
TABULATION OF RESULTS: &
The i asue Tha takle an next w;mu—mmmu
Caibrated by Aparaved gnatony: =l : ‘: .Eu(‘.‘a:ﬁﬂ-hd
1 M. Sorawés Thachalad Mr. Parinya Booncharoen ; e N,
(01 Miss Setraihen Bazsohphol Cabbration Department Manager (0 i Retragep LesThpmotid
3 b % "\ -
: area of the wind tumnel. ; aiwa, of e wind mnel
 Damete ot mouting e [l sty
atio “to . Tt
THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS. FOR REPRODUC OBTAINED THIS CERTIFICATE MAY NOT CEPT IN FULL REPRODUC

N WRITING FROM THE LABORATORY

1N WRITING FROM THE LABORATORY




Certicats Number
CWD-001-66
Page 2 ol 2 Pages
s
MEASUREMENT RESULTS
“The wind direction sensor was calibrated against standard rotary encoder by o the was carried out at 45"

intervaly in clockwite and counterciodiwite directions after offset adjustment has been made. The flow wpeed of wind tunnel [wually § myil is kept constant

A peed D'w
mis Degres (%)
45,000
0000
135.000
i 180,000
125.000
770.000
315,000
360.000
Remark:
" Deecton of sasdard.
" ureetion of Lint Under Cabbration

TTRANATER ASCIATES (0. LT

J 63/14-16,67/356-36, Sol Pelchhasem?,7/1, Pelchhasem Rd,
i Walthapra, Bangkohkysl, Barghok 104600 Thailand.
NA | Tel: (66) D2-B680812#13 Fax: (66] 02-B680860 wwwjiranalee.com prilectidies

Cartificate No. : COT-037-66

Page 20l 2
Resultof Callbration; &7 Without Adjustment £ With Adjus:ment
Callbration Range: 20-40 °C
This equipment was connected with temperature sensor Model: HMPBO S/N: T2320591.
Dimension : Diameter 12 mm. Langth 80 mm.
Immersion Standard U
Depth Reading Readirg Error Uncartainty
() [§+] [4+] ('c) e
T0 20,080 19.6 0.5 0,099
T0 25054 24.6 0.5 0.099
70 30.050 287 0.3 0.14
TO 35.043 345 05 0.099
T0 40.036 30.5 0.5 0.14

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

# End of Certificate %

J

NAC

MRANATEE ASSRIATIS 00,177

J 63/14-15,87/36-36, Soi Pelchkasem?,7/1, Petchkasem Rd,
g P 8 10600 Thailand.
_NAC Tel: (66) D2-B6BOB12#13 Fax: (66) 02-86 0

Centificate No. : COT-037-66

Page 1of 2
Eguipment Name: Data Logger with Temperature sensas
Manufacturer: Novalyrix
Model: 110-WS-250L-D
Serial No.: ASBE2
ID No.: RYG_FS0544
Customer Receivad date: 11 Jul 2023
Mame: ALS laboralory group (Thailand) Co., Ltd, Calibration date: 21 Jul 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 21 Jul 2023
Khwaeng Suan Luang, Khet Suan Luang. Bangkok
10250 Thailand.
Reference Used During Calibration (Calibration Condition
1.Standard Temperature Probe Model: STS-100 AS00, Temperature: (2323)°C
Serial No.: 867682-09, Due date: 28 Mar 2024 Retative Humidity: (55£15)%
2.Digital Temperature indicator Model: DTI-1000-A M
1L, Serial No.: 671407-00591 Due date: 22 July 2023
Calibration Procedure Traceability
The temperature calibration was done by In-House The results are ble to the
calibration method as WIHCL-001 accoeding o international system of units (SI) through National
comparison method with standard digital temperatuse Institute of Metrology Thailand (NIMT) Certificate
Indicator and standard temperature probe. The number: TT-0038-23, Cerificate number: ER-D092-
temperature scale use was based on ITS-80. 22

Noted: The certificate is valid only to the itom calibrated on date and place of calibration,

L,

Mr. Parinya Booncharoen
Callbration Depariment Manager

Callbrated by

] L
s, [T NAC

[ Miss Ruangrumpai Phoommit Popr— =

THIS CEATIFICATE MAY NOT BE REPROCEDUCED EXOIPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.

63/14-15,67/35-36, Soi Pelchi 70, F Rd,
‘Wallhapra, BanghokyaiBanghok 10600 Thailand.
NAC .. Tel: (66) D2-B6BOB12#13 Fax: (66) D2-8680860 www.jiranatee.com

RTIFICATE CALIBRATIC

Calibration No. : AH-01072023
Paga | of 1 Pages

Maossurament flem : Relalive humidity with dala togger
Manufacturer + Nowalynx
Modal/Typo : 110-WE-250L-D
Serial Number 1 ABBO2
D No. : AYG_F30644
Cuslomer : ALS isboralory group (Thailand) Co., Lid.
: 104 Phatihanokon 40, Phatihanakan Rd, Khwaeng Suan Lusng. Khet Suan Luong Banghoh
10250 Thailand.

Environmental Condilion:
The mensurement wan carried oul in an ambient lemperature of (25:3)°C. and relative humidity of (50s158%.

Mensurement Method:
Unit Under Calibration [LAUC) wan calibraled by comparison method wilh stondard chilled mirror hygromeler model: 1840-
3 in the humidity generator chamber to delermine the errors.

Traceabilily:

This instrumend was callbraled using standard equipmenl whose sccuracy ls traceabilily (hrough Mational institule of
Stondords and Technology lo the international syslem of unils [Si} via MCS Calibralion, Inc. Certificals number: 20926-
601, Due dale: SBep 26, 2024,

Measurement Date: @ Jul 21, 2023
lssued Dote T dub 21, 2023

Measurement Aesulls:

This oquipmenl was connectod with Indoor air qualily probe and Disployed (UR) on displey. Model HMPAD, Sedisl num-
ber: T2I20501.

Calibestion waa performed in the range of 20%RH lo BO%AH

The resulls of calibralion are reporfed in lable below.

Determined J-ITV T p— LUG pusang Error Uncertainty
HFH) (A (WAL (g HEAH
20 2007 16.3 3.8 0.51
50 5023 450 52 0.51
80 80.23 735 6.7 051

o
Perlormed by N Approved Signatory: ... ......=

M. Sorawil Thachslad AC Mr. Parinya Booncharoen.
B mess Jittraporn Lertsomphal TRANATER ASSOCIATYS (00,171 Calibralion Department Manoges

O misa Fusngrumpai Phoommil

THIS CALIBRATION REFORT MAY NOT BE REPROCEDUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS
BEEN OBTAINED IN WRITING FROM THE LABORATORY.




Tl +00 2433 833

SITHIPORN ASSOCIATES CO., LTD. S8,

CALIBRATION LABORATORY SITHIPORN,) %&
associates g
a53-4%1{1 Sirinthom Rood, Bongburmeu, Bangpiud, Bongiok, 10700 Thalland %/fm

Email ; colbrationgsRhipham.com Chuanon sm

Cert. No. : ACC24008
Pages : lof3

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

414511 Sirinthern Rocd, Bangbumin, Bangphsd, Bangkok, 10700 Thailand
Tel +66 2433830 Email: calibrotiong@@sithiphorn.com

SITHIPORN/

associates

NSCTISATIS 19028
CAUSRATION 5394

Cert. No. : ACC24008
Job Ne. @ VOGTACDOSE

Tol +68 2433 8331

Emall - calibrotion@sithiphomcom

NSCTRLTI 17025
CALBRATION 0194

Cert. No. : ACC4008
Job No. @ VC6TACD058

Tek +06 2433 633 Email: cafiirotiongsthiphom.com

= - 0 P : Jof3
Calibration Certificate -
Result of calibration ;.
Equipment : SOUND CALIERATOR
Manufacturer : RION
1. Sound pressure level
Model : NC-75
Serfal No.: 35002736 ‘Specified >
ID Nos: RYG.FS0496 pecificd sound Measured Devinted Acceplance
pressure level vilue value Uncertainty limit
(dB) (dB) (dB) (dB) (di)
Condition As Found : GOOD 94 93.98 002 0.14 0,40
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, 2, Frequency
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND. Specified Measured | Devinted Acceptance
Frequency value value Uncertainty limit
— T (112) (112) (%) (%) (%)
ocation : - [
Ambient Temperature : (230 £3) “C )r e | i 10004 oo oL Lt
Pressure : (1013 £3) KkPa i
Relative Humidity : (500 £20) % el e
1% ‘,!’ h,} 3. Total distortion
Received Date : 19 JANUARY 2024 - .
Calibration Date : 26 JANUARY 2024 Measured valys (%) Uncertainty ( % } ke £46)
Date of Issue : 20 JANUARY 2024 083 0.10 30
Calibrated by : Nathakom Pisutpaisan
The reported uncenainty is based on a standard unceriainty multiplied by coverage factor k = 2
Approved by : 7-\% or any value following caleulation,providing a lavel of dence of 93 %
( Thanakul Petchurai )
End of C: C _
This certi is issued in with the of ISOIEC 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. SITHIPORN ASSOCIATES CO., LTD. L&,
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY il il
454511 Sirinthom Rood, Bangbumny, Bangpiud, Bangkak, 1700 Thailand associates -~ 451-481/1 Sirinthoen food, Bangbumi, Rangplud, Bangkek, 10700 Thaland @;

MECTI-TS 1708
e

Cert. No. : ACL24076

Pages : 2003

Calibration Procedure : CP-AC-03

Calibration Method :

“This equipment wis calibrated by follow on TEC-60942-2003 Standard.

The sound pressure level, frequency and total di of the sound cali was using the refe

microphone.

Condition of this result of calibration :

I. Reference Standard Instraments :
Instrument Madel Serial No, Cert. No, Due Date
‘Waveform Generator EXLIRN:] MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 334614 MY33220104 EEL.BF 30/0266 13-FEB-24
Digital Multimeter 33461A MY53220076  EEL.BP 300267 13-FEB-24
Digital Multimeter 334614 MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Atienuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-ZKAl 34560495 AA-3002-23 14-FEB-24
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23 10-FEB-24

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

3. This certificate is traceable to the i

system of unit maintained at :
3.1 Mational Institute of Metrology {Thailand),
3.2 Thailand Instivate of Scientific and Technological Research (TISTR).

= Lt .
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone LC-52 / Preamplifier NH-24
Serial No.: 00734221/ 157777 /22653
1D No.: RYG_FS0027
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO,, LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOE, 10250 THAILAND.
Location : -
Ambient Temperature : (230 £3) “C
Pressure : (1013 3 ) kPa
Relative Humidity : (50,0 £20 ) % i
)
Received Date : 11 JANUARY 2024 I
Calibration Date : 22-24 JANUARY 2024
Date of Issue : 24 JANUARY 2024
Calibrated by : Nathakomn Pisutpaisan
Approved by :

T A

( Thanakul Petchurai )

This certificate is issued in accordance with the requirements of ISOVIEC 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)
454811 Sirinthomn Road, Bangbumny Bangplud, Bangkak, 19700 Thalland assoclates
Tel+8624338331  Email: calibration@sithiphormeom L borsed o
Cert. No. : ACL24076
Job No. @ VCATACHS4
Pages @ 20f8
Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by follow on IEC-61672-3 12013) Standard for sound level meter (SLM),

The SLM had tests to Acoustical and Electrical signal tests of with hoic chamber and R
Standard Instruments,

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

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

Instrument Mod: Serial No, Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 33518 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30/0266 13-FEB-24
Digital Multimeter 334614 MYS53220076 EEL.BP 20/0266  13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42ZKAl 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 traceable to the i i system of unit maintained at -

3.1 National Institute of Metrology (Thailand).

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

> LM

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

SITHIPORN )
#5451 Sirinthorn food, Bangbumi, Bangphud, Bangkok, 10700 Thailard associates
Tol #66 2433 B33 Email : colibrationi@sithiphormcom NSCTISETIS 17025
CALMRATION 0394
Cert. No. :  ACL24076
dob No. : VCETACHDS4
Pages  : 4of8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB ) (dB) (dB)
93.9 (93.98) 939 0.0 0.3

2. Self-gencrated noise
2.1 Normal test

Measured Value
(dB)
144

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

Frequency Measured value
Weighting (dB}
A - weight 126
C - weight 189
Flat 247

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

Frequency Deviation from variaus frequency weighting response curve (dB)
{He) Flat Crweight A-weight Woc
Limits
125 0.3 0.3 0.3 +15
1000 0.0 0.0 0.0 +1.0
BO00 -0.5 -0.4 -04 +5.0

5 Loflet-

SITHIPORN ASSOCIATES CO,, LTD.

CALIBRATION LABORATORY SITHIPORN,
4514841 Sirinthom Road, Bangburmiu, Bangplud, Bangkok 10700 Thalond associates
Tol +06 2433 5331 Email; calibrationg@sithiphom.oom "*"‘“ﬂ‘m
Cert. No. : ACL24076
Jdob No. : VOTACHOS4
Pages : 3of8
Summary of Measurement Result ;
Uncertainty Maximum-permitted
Parameter uncertainty of
i measurement {dB)
1. Absolute sensitivity 0.2 N/A
2. Self-generated noise 02 N/A
3. Acoustical signal tests of fi
125 Hz 0.3 0.6
1000 Hz 03 0.6
8000 Hz 03 0.7
4 ical signal tests of fi ightings
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For > 10 kHz 10 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 02 0.2
6. Long - term stability 0.1 0.1
7. Level lineasity on the reference level mnge 0.2 0.3
B. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11, Overload indication 0.2 0.25
12. High level stability 0.1 0.1

7 B

SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

SITHIPORN
+ Rood, Bongphsd, Bongkok, 10700 Thailansd associates
Tol +50 2433 6331 Email ; colibrationg@@sithipharmcom uc-luml:::
Cert. No. : ACL24076
Job No. @ VOSTACHSS
Pages @ Sof§
4 signal tests of freq ighti
Weighting network response with relative to | kHa,
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) . A Acceptance
Flm C-weight A-weight Eiiae
63 0.1 0.1 0.1 2.0
125 0.1 0.0 0l 1.3
250 -1 0.0 -0.1 £1.5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 +1.0
2000 00 0.0 0.0 2.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.0 0.0 +5.0

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

Anticipated Beasured Deviated Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (4B ) (dB)
A - weight 4.0 94.0 0.0 0.2
C - weight 94.0 94.0 0.0 £02

Flat 94.0 94.0 0.0 +02

5.2 Time weighting at | kHz

Anticipated Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 0.1
Slow 94,0 94.0 0.0 £0.1
Leg 94.0 4.0 0o £0.1

6, Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A = weight 94.0 4.0 0o +0.3




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

4514511 Sirintham Rood, Bangbumu, Bangpksd, Bangkok, 10700 Tralland
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NSCTISATIS 17025
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SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY
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Job No. : VCETACDOS4 Job No. : VC6TACD0S4
Pages : Gof§ Pages : Bol§
7. Level linearity on the reference level range
11. Overload indication
Anticipated |  Measured Deviated | Acceptance

Vakie Vidis Vikis Limits Measured value { dB ) Devisted Acceptance

(dB) (dB) (dB) (dB) Positive MNegative Vale Limits

137.0 137.1 0.1 one-half cycle | one-half cycle (dB) (dB)

136.0 136.1 0.1 89.6 89.6 0.0 #1.5

135.0 135.1 0.1

134.0 134.1 0.1

530 e %0 12. High level stability

1320 1320 0.0

1310 1310 00 SLM Display | SLM isplay |  Deviated Acceptance

120.0 129.1 0.1 Frequency at initial at final Value Limits

1240 1240 0.0 Weighting (dB) (dB) (dB) (dB)

119.0 119.1 01 A - weight 137.0 137.0 0.0 0.3

114.0 114.1 0.1

109.0 109.0 0.0

104.0 104.1 0.1

99.0 99.1 0.1

:J; ::: :: The reported uncertainty is based on a standard urcenainty multiplied by coverage factor =2

0 T oD or any value following providing a lavzl of confidence of i 95 %

79.0 9.0 0.0

740 740 0.0 End of Calibration Certifi

69.0 69.0 0.0

640 640 0.0

59.0 59.0 0.0

54.0 540 0.0

49.0 49.0 0.0

440 440 0.0

39.0 39.0 0.0

340 340 0.0

30.0 299 0.1

290 289 0.1

280 219 0.1

270 269 0.1

260 259 0.1

250 249 0.1

> Tt - 7 Bt

SITHIPORN ASSOCIATES CO., LTD. ) "
e - SITHIPORN ASSOCIATES CO,LTD.
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8. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB)
At 4.0 94.0 0.0 *1.1
9. Tonc burst response
Time Tone burst Anticipatad Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 B 117.0 116.9 -0.1 1.0;-25
200 800 134.0 134.0 0.0 1.0
Show 2 B 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.8 02 1.5;-5.0
SEL 2 8 108.0 107.9 0.1 1.0;-25
200 800 128.0 128.0 0.0 +1.0
10. Peak C sound level
MNumber of cycle Anticipatzd Measured Deviated Acceplance
in Value Value, Lepeak Value Limits
test signal (dB ) (dB}) (dB) (dB)
Continuous 1330 133.0 0.0 3.0
One 1364 136.0 0.4 3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB) (dB)
Conti 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 0.3 2.0
Negative half cycle 1354 135.1 0.3 2.0

CALIBRATION LABORATORY

451-451/1 Sirinth

Rd,B: Bangplud Eangkok 10700 THAILAND.

Tel0-2435-8800  Fax.0-2433-1679

NEC-TISI-TIES 17025
Tkl Athiod, hitpdf ithiph

Cert. No. : ACL2319%
Pages : lof®

Calibration Certificate

Equipment : SOUND LEVELm'_ TE
Manufacturer : RION
Model ; NL-42/ Microphorie LJG-52 / Preamplifier NH-24
Serial No.: 00734223 / 169439 (72460
1D No.: RYG FS0029
Condition As Found : GOOD
Customer ¢ ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

EHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND,
Location : - By
Ambient Temperature : (23023) L+ g o |

4 |
Pressure : (1013 £3 ) ke | APPROVED BY: \@% !
Relative Humidity : {500 £20 ) % &
A Jole [1
REXFCAL DATE ...7.........
Received Date : 15 JUNE 2023
Calibration Date : 20-22 JUNE 2023
Date of Issue : 23 JUNE 2023
Calibrated by : “Nathakom Pisutpaisan
Approved by : 7 w
. .

( Thanakul Petchurai )

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

other than in full, except with the prior written app

QF-TS12-04-04-020664

Lof the head of Calibeation [ Y.




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
iaart b CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2319%
Jab No. : VOs6AC0066

Pages  : 1of8
Calibration Procedure : CP-AC-01

Calibration Method : ]

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

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

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

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

Waveform Generator 332104 MY 48017076 EF-0009-23  O7-FEB-24
Waveform Gencrator 335118 MY352302742 EF-0010-23,  07-FEB-24
Digital Multimeter 334614 MYS3220104  EEL.BP 3000266  13-FEB-24
Digital Multimeter I3461A MYS53220076  EEL.BP 200266 13-FEB-24
Digital Multimeter 14481 MY60024273  EEL.BP 31/0266 14-FEB-24
Programmable Attenutor MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Measuring Amplifier NA-42KAI 34560495 AAG00223  14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.
3. This certificate is traceable 1o the & ional system of unil maintained at :

3.1 National Institute of Metrology (Thailand).

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

QF-TSI2-04-04-020664 Wy
> N .

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.
asFociates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23196

Job No. @ VOG6AC0066
Pages : dof8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance

Acoustic Signal Value Deviation Limit

(dn) (dB ) (dB) (dB )

93.9 (93.98) 919 00 03

2. Self-generated noise
2.1 Normal test

Measured Value
(a3 )
14.3

2.2 The microphone of the sound level meter was replaced by electrical signal lnpl&!rfm.

Frequency Measured value
Weighting (dB)
A - weight 10,8
C - weight 17.0
Flat 228

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

Frequency Deviation from various frequency weighting response curve (dB)
() Flat Cowelght | A-weight Acceptance
Limits
125 0.5 0.5 0.5 135
1000 0.0 0.0 0.0 +10
000 2.1 2.1 2.1 450

QF-TS12-04-04-020664 w‘-
'J 1 i

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
shalliss CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2319%
Job No. 1 VORGACODGG

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
BEQEIALeS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Pages : 3of§
Summary of Measurement Result ;.
= e
Parameter Pass Fail uncertainty of
) measurement (dB)
1. Absolute sensitivity v - 0.2 WA
2. Selfi-generated noise v - [Tt NA
3. Acoustical signal tests of fr ightings
125 Hz v - 0.3 0.6
1000 Hz v 0.3 0.6
8000 Hz v 0.3 03
4. Electrical signal tests of fr igghti
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For > 10 kHz to 20 kHz - - 1.0
5. Frequency and time weightings at 1 kiiz v 0.2 0.2
6. Long - term stability v 0.l 0.1
7. Level linearity on the ref level range v 0.2 03
%, Level lincarity including the level range control v - 0.2 0.3
9. Tone burst response v - 02 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 02 0.25
12. High level suability v z 0.1 (X
Note : PassFail evaluation for each parameter,
will be considered together from the Timiit and the Maxi i inty of

QF-TS12-04-04-020664
Pk

Cert. No. : ACL23196
Job No. @ VO6ACDD66
Pages : Sof8
4. signal tests of [req) izhting
Weighting network response with relative to 1 kilz.

Frequency Deviation from various frequency welg response curve (dB)
(Hz} Y ” . Acceptance
Flat C-weight A-weight e
63 01 0.1 g -0.1 220
125 0.0 0.0 [ 21.5
250 0.0 0.0 -0.1 215
500 0.0 0.0 -0.1 415
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 00 3.0
8000 0.0 0.1 0.1 £5.0

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

Anticipated | Measured | Devisted | Acceplance

Frequency Value Value Value lehl
Weighting (dB ) (dB) (dB) (dB )
A - weight S4.00 4.0 0.0 032
C - weight 9.0 94.0 0.0 02

Flat 94.0 940 0.0 202

5.2 Time weighting at 1 kHz

Anticipated Measured Deviated Acceplance

Frequency Value Value Value Limits
Weighting {dB) (dB ) (dB ) {dB )
Fast 94.0 94.0 0.0 =01
Slow 94.0 94.0 0.0 +0.1
Leq 4.0 94.0 0.0 +0.1

6, Long - term stability

SEM Display | SLM Display | Deviated Acceptance

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

QF-TS12-04-0:4-020664
5 5 4 T




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL231%
Job No. @ VO66AC0066
Pages : 6of§

7. Level linearity on the reference level range

Anticipated Measured Devisted Acceplance
Value Value Limits
(dB) (dB) 4B (dB)
137.0 137.0 0.0 1.1
136.0 136.0 00 | =+
135.0 135.0 0.0
134.0 134.0 0.0 £1.1
133.0 1329 0.1 £10
132.0 1319 -0.1 11
1310 1309 0.1 £1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 1.1
119.0 119.0 0.0 %L1
114.0 1140 0.0 £1.1
109.0 109.0 0.0 %11
104.0 104.0 0.0 £1.1
99.0 9.0 (X1 =11
94.0 940 0.0 £1.1
89.0 B0 LX) £1.1
840 840 0.0 £1.1
79.0 7900 0.0 +1.1
740 740 0.0 £1.1
69.0 69.0 M 11
4.0 4.0 0.0 £1.1
50.0 59.0 0.0 211
4.0 540 0.0 £11
490 49.0 0.0 &Ll
44.0 440 0.0 +1.1
9.0 390 0.0 1.1
.0 4.0 0.0 +1.1
300 30.0 0.0 £1.1
290 290 0.0 £1.1
280 280 0.0 x 1.1
70 770 0.0 +1.1
260 26.0 0.0 +1.1
250 249 0.1 £1.1

OF-TS 1 2-04-04-020664

5 At~

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
e CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23196
Job No. @ VCB6ACD066
Pages  : Bof8

11. Owerload indication

Measured value { dB ) ! cept
Positive Negative Value Limits
one-halfeycle | one-halfeyete | (dB) (dB)

59.6 9.5 0l £1.5

12. High level stability

SLM Display | SLM Display Deviated
Frequency at initial at final Value
Weighting (dB) (dB) (dB)
A - weight 137.0 1370 0.0

The reported uncertainty is based on a standand mneertainty multiplied by coverage [’lwt -
or any value following calculation.providing a lavel of confidence of approximately 95 %

End of Calibration Certificate

QF-TS12-04-4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
azspciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL231%6
Job No. : VC66ACHGE

Pages : Tof8
8. Level linearity including the level range control
Anticipated | Measured
Range Value Value
(dB) (dn)
Auto 4.0 94,0
9. Tone burst response
Time Tone burst Anticipated Measured
duration, Th Cyele Value Value
Weighting | (ms) (a8} (an)
0.25 1 108.0 107.9
Fast 2 8 117.0 117.0
200 B00 134.0 134.0
Slow 2 3 108.0 108.0
200 B00 127.6 127.6
0.25 1 99.0 989
SEL 2 ] 1080 108.0
200 300 12840 128.0

10, Peak C sound level

Number of cycle Anticipated | Measured Deviated | Acceptance
in Value  (Value, Lepeak|  Value Limits
test signal (4B (dB) (dB) (dB)
Continuous 1330 e ST 3.0
One 1364 V| sST 0.7 43.0
Number of cycle Measurcd Deviated | Acceptance
in Value Value Limits
test signal (dB) (dB) (dB)
Conti 133.0 0.0 2.0
Positive half cyele 135.1 0.3 42,0
Negative half cycle 135.1 03 2.0
QF-TSI2-04-04-020664

= 2l

- NSCTISITIS 1025
TITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC

NI TECHROLOGICAL RESEARCH (TISTR)
Request No, 21-67/0232 MTC No. EEL. BP. 173/0167

CALIBRATION CERTIFICATE

Submitted by - ALS Laboratory Group (Thailand) Co., Lud,
Address : 104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phattankan, Khet Suan Luang. Bangkok 10250,
1l Metrology and Testing Service Centre,

C at

| and Electronic lards I N,
Soi 1C, Bangpoo Industrinl Estate, Sukhumvit Rd., A.Muang, Samutprakan 10280,

Instrument Calibrated Ambient Enviranment

Deescription : Sound Level Meter Temperature (232 NC
Manufacturer : Rion Relative Humidity {50+ 15) %
Muodel +NL-42 Ambient Pressure :(101.325z1.5) kPa
Serinl No. 00296516 (ID: RYG_FS0433)

Microphone : Type UC-52 No. 180412

Preamplifier : Type NH-24 No.8&182

Standards used :

. Band Pass Filter Wavetek 752A S/N S0010494

2. Condenser Microphone Briielé&Kjer 4180 S/N 2889871,
3, Decade Attenuator Ando AL-205 5/N 00464602,

4. Function/Arbitrary Waveform Generator Agilest 332204 S/N MY44042668,

5, Digital Function Synthesizer NF Electronic Instruments DF-193A SN 122037
6. Digital Multimeter Fluke 85204 S/N 4985007

7. Pistonphone Rion NC-72 SN 00402446,

8. Measuring Amplifier Brilel& Kjar 2636 S/N 1537484,

Date of Receipt 224 Jan. 2024

Date of Calibration  ; 22-25 Feb. 2024 1/9
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THAILANI INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL. BP. 1730167
9. Power Amplifier Brisel&Kjer 2706 /N 1517650,

10, Speaker Tannoy Limited. Great Britain Eritish Patent No. 215300,

11, Digital Multimeter Agilent 3440 1A S/N MY44005560,

12. ble A tor T: TPA-303A SN 2212,
Calibration Procedure :
This i was calibrated by using calibrati dures no CP-102-02 and CP-102-03, which

were based on [EC 61672-3 Electroacoustics - Sound Leve! Meters - Pant 3 : Periodic tests (2013). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was pe-formed in an anechoic mom with the comparison
measurement method.

This instrument has been calibrated against stasdards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable 1o the Interational System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached Ferewith and the uncertainty limits quoted refer to the
measured values only,

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

— NSC-TISITIS 17028
ATISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0232 MTC No. EEL. BP. 1730157
3. Acoustical signal test of freqy
Frequenscy | Deviation from frequency response (dB) 7 Bimit ity | Maxi -permitted
(Hz) A-weight | Coweight Fla chass 2 (1dB) (4dB) of messurcment (+d8)
125 0.0 02 0.1 L5 045 0.6
1000 00 0.0 00 1.0 045 06
8 000 0.3 -0.3 -0.3 50 0.45 0.7

4. Electrical signal test of frequency weightings

Frequency | Deviation from froquency response (dB) it U i permitted

(Hz) A-weight | C-weight Flat class 2 (£dB) (+diB} of measurement (+d8)
63 0.1 0.0 o0 20 0.20 0.6
125 -1 0.0 0.0 1.5 0.20 0.6

250 0.0 0.0 0.0 15 0.20 0.6

S00 oo 0.0 0.0 1.5 0.20 0.6

1 000 0.0 00 00 1.0 020 0.6

2000 0.0 0.0 o0 20 020 0.6

4000 00 00 0.0 EX 0.20 0.6

8000 00 00 0.0 50 0.20 07

Date of Calibration  : 22-28 Feb. 2024

k= iding a level of of app 95%.
Date of Calibration  : 22-28 Feb, 2024 2/9
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Request No. 21-67/0232 MTC No. EEL. BP. 173/0167

1. Absalute Sensitivity
Reference Acowstic Measured value (dB) | Deviation T Eimit{ 1 ey | Maxi -permiticd
Signal (dB) Before adjusy After adjust | valise (dB) | Class 2 (+dB) (rdi) of measurcment (dB)
113.96 141 1139 -l 1.0 030 N/A
Note: The external calibrati dj was firstly The internal calibration adj

was then completed at the display of 124.1 dB.

1. Sell-generated noise
2.1 Normal test
Messared value Uncerta nty Maximam-permitied uncertninty
(dH) LhdBy of measurement (+dB)
189 ola N/A

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

Frequency | Measured value | U r Maximusm-permiticd uncertainty
Weighting (dBy (2dB) of measurement (+dB)
A-Weight 123 o NA
C-Weight 177 i NA
Flat 23 i NiA
Date of Calibration 1 22-28 Feb. 2024 3/9 |
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Acheertiing the Repon/Certificate and pubiicty of B

THAILAND INSTITUTE OF SCIENTIFIC AND TE

HINOLOGICAL RESEARCH (TISTR)}

Request No. 21-67/0232 MTC No. EEL. BP. 17310167

5. Long-term stability
Time Measured Value Deviated value Himit inty i permitted
{diy (dn) class 2 LR} (+dB) of measureament (+dB)
Brehy 948 0.0 0z 010 0.1
End 94.0
6. Frequency and time weightings at 1 kHz
6.1 Frequency wekzhtings at | kHz
Frequency | Measured Valoe | Deviated value i timit i i itted
Weighting (dB) 4By chass 2 LdB) (+dB} of messurement (+dB)
A-weight G40 0.0 0z 0.20 0.2
C-weight 940 0.0 0z 0.20 0.2
Flat 941 L8] 0z 0.20 0.2

6.2 Time weightings at 1 kHz

Frequency | Mensured Valoe | Devinted value | Aceeptance limis imm-permitied
Weighting (4B} (dB) class 2 4248) (+dB) of messarement (+4B)
Fast 940 0.0 ol 0.20 0.2
Slow 940 0.0 0.1 020 0.2
Leg 940 0.0 0.1 020 02
Date of Calibration 1 22-38 Feb. 2024 5/

————|
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7. Level linearity on the reference level range
Anticipated | Measurcd Value | Devistod value | Acceptance limit Uncerminty | Maximum-permiticd uncertainty|
value (dB) (dB) (dm) class 2 (+dB) {+dB) of measurement {+dB)
137 1371 ol L1 030 03
136 136.1 0.1 1.1 0.30 03
135 1351 0.1 Ll 0.30 03
133 133.1 0.1 1.1 0.30 03
132 132.1 0.1 11 0.30 0.3
131 1310 0.0 L1 030 03
130 130.0 0.0 11 0.30 03
129 129.0 0.0 11 0.30 03
124 124.0 0.0 L1 030 03
19 a0 0.0 11 030 03
114 114.0 0.0 L1 0.30 03
109 e 0.0 L1 030 0.3
104 104.0 0.0 (B 0.30 0.3
99 @9.0 0.0 ] 0.30 0.3
94 94.0 0.0 Ll 0.30 0.3
89 89.0 0.0 LI 0.30 0.3
B4 84,1 0.1 LI 0.30 0.3
b 790 0.0 LI 0.30 0.3
74 74.0 0.0 Ll 0.30 0.3
69 69.0 0.0 [N 0.30 0.3
64 64.0 0.0 LI 0.30 0.3
59 590 0.0 L1 0.30 03
Date of Calibration : 22-28 Feb. 2024 6/9
Phae|

CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-67/0232 MTC No. EEL. BP. 1730167
8, Level linearlity including the level range control
At reference level at 5 dB greater than the under-range on a evel mnge
Range Antheipated value | Measured value | Deoviated |A Timie] L -permitted
dm) tdm) value (dB) | class 2 (+dB) (+dB) of measurement {+dB)
30-130 25 250 0o il 030 0.3
9. Tone burs! response
Time Toncbura Measured valse | Devimed |A Limit] i i e
Weighting | Durstion, Th (ms) {dB) value (dB) | class 2 (+dH) (+dB) of measurement (+di)
200 126.0 0.0 10 0.20 0.3
Fast 2 108.9 0.1 ;2.5 0.20 @3
0.25 100.0 0.0 +1.5;-5.0 0.20 03
200 1195 1 1.0 0.20 0.3
Slow
2 100.0 0o +1.0;-5.0 0.20 03
Date of Calibration + 22-28 Feb, 2024 8/9
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7. Level Hnearity on the reference level range (cont.)

Anticipated | Measured Value | Deviated value | Acoepeance limit Uncertainty | Maxinum-permitted uncertainty]
value (dB) (dB) (i) elass 2 (£dB) (+dB) of memurement (+dB)

54 54.0 0.0 1.1 030 0.3

49 489 0.1 Ll 0.30 0.3

44 44.0 0.0 1.1 0.30 0.3

39 389 0.1 L1 030 03

34 339 -0.1 1.1 0.30 0.3

29 288 02 11 030 03

28 278 0.2 1.1 0.30 0.3

1 26.9 0.1 Ll 0.30 0.3

26 259 0.1 L1 0.30 0.3

5 248 0.2 L1 0.30 03

8. Level linearlity including the level range control
At reference sound level on the reference level mnge

Range Anticipated vahie | Measured value | Deviated |A it 1 inty | Maxi permittcd

(dB) (dB) value (dB) | class 2 (+dR) (+dB) of measurement (+dH)
30-130 94.0 940 (] [N 0.30 0.3
Date of Calibration

: 22-28 Feb, 2024 7/9

or value anvigrad
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Request No. 21-67/0232 MTC No. EEL, BP. 1730167
10, Peak C scund level
Numsher of eycles in Anticipated | Measured | Deviased Timmit] L nty | Max permitied
test signal value (dB) | value (dB) | value (dB) | class 2 (+dB) (+dB) of measurement {+dB)
Complete cycle 1254 125.5 ol 30 0.20 035
Pasitive half cycle 1244 1240 =03 20 020 0.35
Megative hall cycle 1244 124.1 0.3 20 0.20 0.35
11. Owerload indication
Measured value (dB) Deviated | Accepeance limit] U permined i
Pasitive one-half cycle | Negative onchallcycle | value (dB)  class 2 (2dB) (+dB) of measurement (£dB)
1354 1354 00 15 0.55 025
12. High-level stability
Time Measared Deviated value Accep liit 1 i e
wvalue (dB) {dB) class 2 (+dB) (+dB) of measurement {+dB)
Begi 129.0
— 0.0 0.3 010 ol
End 129.0
Calibrated by : () A ‘Q
A
{Mr. Pannasit Phasingsri}
RN
Electrical and Electronic Standards Laboratory
Date of Calibration : 22-28 Feb. 2024 Industrial Metrology and Testing Service Cenire
Date of lssue : 29 Feb, 2024 Ref : 201 126701 2400347003
End of Certificate 9/9
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SITHIPORN ASSOCIATES CO,,LTD.
CALIBRATION LABORATORY

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
REEOCIALES CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-45111 50 Rd,Bangh Bangplud B mmmmuﬁ NSC-TESH-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 ikl ip http:// om
Cert, No. : ACC23029
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model ¢ NC-74

Serial No.: 34178123

1D No.: RYG_FS0215

Condition As Found : GOOD

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

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

Location : -

Ambient Temperature : (230x3) =

Pressure : (1013 £3) kPa

Relative Humidity : (500 £20 ) %

Received Date : 07 SEPTEMBER 2023

Calibration Date : 20 SEPTEMBER 2023

Date of Issue : 20 SEPTEMBER 2023
Calibrated by : Nathakom Pisutpaisan
st 7 AL/

{ Thanakul Petchurai
This certificate is issued in d with the recui of ISOAEC 17025 standard, may not be reproduced

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

QF-TS1 2-04-04-0120664

Cert. No. @ ACC23029
Job No, 1 VOG6AC0100

Pages : 3of3
Hesult of calibration :
1. Sound pressure level
Specified sound Measured Deviated Acceptance
pressure level value value Uneertainty Timit
(dB) (dB) (4B) (dB) (dB)
94 4.1 010 014 0.40
2. Frequency
Specified Measured Deviated Acceptince
Frequency value value Uneerainty Timit
(Hz) {Hz) (%) (%) (%)
10060 1001.5 ol 0.1 10
3. Total distortion
‘Measured value ( % ) Uncertaingy (36 ‘Acceptance limit (%) |

1.70 0.10 |

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

i Yeuslai iding o lavel of of approximately 95 %

o any value

~ End of Calibration Certificate — —

QF-TSI2-04-04-0200664

> AN

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

Continuation of Calibration Certificate

Cert. No. : ACC23029
Job No.  : VO66ACOIDN

Pages : 20f3

Calibration Procedure : CP-AC-03

Calibration Method :

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

The sound pressure level, freq and total distortion of the sound calik was ed using the reference

microphone.

Condition of this result of calibration :

I. Reference Standard Instruments :
Instrument Maodel Serial No, Cert. No, Dug Date
Waveform Generator 335118 MYS52302742 EF-0010-23 D?‘-l‘fB_B-Zd
Digital Multimeter I361A MYS3220104  EEL.BP 300266 13-FEB-24
Digital Multimeter 33461A MY53220076 EEL.BP 300267 13-FEB-24
Digital Multimeter 3M61A MY60024273  EEL.BP 3170266 i_ﬂ-FB_B-Z‘i
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-2KAl 34560495 AA-3002-23 liirFE_B-E-i
Audio Analyzer AVR-3360A  V744B6069 EF-0012-23 10-FEB-24

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

3.1 National Institute of Metrology (Thailand).

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

QF-TS1 2-04-04-020664

> LA

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd Bangbwm\l.ﬁawgplud Bangkok 10700 THAILAND, NSC-TISITIS 17025
Tel0-2435-8800 Fax.0-2433-1679 ilzcal hiph srmucom http:/ ik
Cert. No. : ACL23325
Pages : lof8
. . .
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 01073423 / 169513 / 73684
1D No.: RYG_FS0386
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : % =
Ambient Temperature: (230 +3 ) C G
Pressure : (10013 £3 ) kPa ,
Relative Humidity : (500 £20 ) % - :
|
Received Date : 11 OCTOBER 2023
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023
Calibrated by : Nathakom Pisutpaisan
Approved by : 7" W“
( Thanakul Petchurai
This certil is issued in rd with the T ISGVEC 17025 standard, may not be reproduced

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

QF-TS124M-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SHSOELALRES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23325
Job No. : VC6TACD011

Pages @ 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tesis to ical and ical signal tests of fr ighting with Anechoic chamber and Reference

Standard Instruments.

For tests results of each items were made by ob ion of each I display and also with SLM's display.

Condition of this result of ealibration :

1. Reference Standard Instruments :
Instrument Muodel Serial No, Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 3M61A MY353220104 EEL.BP 30/0266  13-FEB-24
Digital Multimeter 3361A MYS3220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 34461A MY60024273 EEL.BP 31/0266 14-FEB-24
Programmable Attcnuator MAT-1070 62100114 EF-0011-23  D8-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-IKAL 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 ional system of unit maintained at :

3.1 National Instinute of Metrology (Thailand).

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

QF-TS1 2-04-04-020664

- nll.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BRSNS CALIBRATION LABORATORY
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Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB ) (dB) (dB) (dB)
93.9 (93.98) 939 0.0 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
154

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

Frequency Measured value
Weighting (dp)
A - weight 13.1
C - weight 188
Flat 246

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

Frequency Deviation from various freqy ighting response curve (dB)
(Hz) Flat Cweight A-weight Am,wfam
Limits
125 0.2 0.2 0.2 *1.5
(] 0.0 0.0 0.0 + 1.0
BO00 1.6 1.7 1.6 +5.0

QF-TS12-04-04-020664
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Summary of Measurement Result :
Parameter Pass Fail uncertainty of
(d8) measurement (dB)
1. Absolute sensitivity " = 0.2 NA
2. Self-generated noise v - 0.2 NiA
3. Acoustical signal tests of freg ighting:
125 Hz v - 0.3 0.6
1000 Hz v - 0.3 0.6
$000 Hz v - 0.3 0.7
4. ical signal tests of fr
For 10 Hz 1o 4 kHz [ 0.3 0.6
For >4 kHz 1o 10 kHz v - 03 0.7
For > 10 kHz 1o 20 kHz - - = 1.0
5. Frequency and time weightings at 1 kHz v 02 02
6. Long - term stability v - 0.1 0.1
7. Level lincarity on the reference level range v 0.2 0.3
8. Level lincarity including the level range control v 0.2 03
9. Tone burst response v 02 0.3
10, Peak C sound level v - 02 035
11, Overload indi v - 02 0.25
12. High level stability v - 0.1 0.1
Note : Pass/Fail evaluation for each parameter,
will be considered together from the limit and the Maxi ited inty of

QF-TS12-04-04-020664
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4, Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kHe.
Frequency Deviation from various freq hting response curve (dB)
(Hz) Flat Ceweight |  A-weight s
Limits
63 0.0 0.0 0.1 +2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +1.0
4000 0.0 0.0 0.0 +3.0
8000 0.0 0.1 0.1 5.0

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

Anticipated Measured Deviated Acceptance

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

Flat . 940 94.0 0.0 0.2

5.2 Time weighting at | kHz

Anticipated Measured Deviated Acceplance

Frequency Value Value Value Limits
Weighting (dB )} {dB) (dB ) (dB}
Fast 94.0 94.0 0.0 +0.1
Slow 94.0 94.0 0.0 =0.1
Leg 94.0 94.0 0.0 0.1

6. Long - term stability

SLM Display | SLM Display| Deviated | Acceptance

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

QF-TS12-04-04-020664
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7. Level linearity on the reference level range

Anticipated Measured Deviated Acceplance
Value Value Value Limits
(dB ) (dB ) (dB ) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 *1.]
135.0 135.0 0.0 *1.1
134.0 134.0 0.0 £1.1
133.0 133.0 0.0 +1.1
132.0 132.0 0.0 %11
131.0 131.0 0.0 * 1.1
129.0 129.0 0.0 £L1
124.0 124.0 0.0 =11
119.0 119.0 0.0 =11
114.0 114.0 0.0 =11
109.0 109.0 0.0 1.1
104.0 104.0 0.0 £1.1
9.0 99.0 0.0 *1.1
94.0 94.0 0.0 1.1
£9.0 89.0 0.0 +1.1
B4.0 84.0 0.0 £1.1
79.0 79.0 0.0 +1.1
74.0 74.0 0.0 & 1.1
69,0 69,0 0.0 *1.1
64.0 64.0 0.0 *1.1
59.0 59.0 0.0 +1.1
54.0 539 0.1 £1.1
49.0 49.0 0.0 +1.1
44.0 43.9 0.1 211
39.0 38.9 0.1 +1.1
34.0 339 0.1 11
30.0 9.9 0.1 1.1
29.0 28.9 0.1 L1
280 27.9 0.1 +1.1
270 269 0.1 £1.1
26.0 259 -1 *1.1
250 248 0.2 £1.1

QF-TS12-04-04-020664
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11, Overload indication
M d value (dB ) Deviated Acceptance
Paositive Negative Vakie Limits
ene-half eyele | one-half cycle (dB) (dB)
9.6 39.6 0.0 £1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at Fnal 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

culati iding a lavel of

of imately 95 %

or any value

QF-TS12-04-(K-02 0664
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8. Level linearity including the level range control
Anticipated Measured Deviated Agceptance
Range Value Value Value Limits
(dB ) (dB) (dB ) (dB )
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipatzd [ Measured Deviated | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB ) (dB ) (dB ) (dB)
0.25 i 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-2.5
200 800 134.0 134.0 0.0 1.0
6 2 3 108.0 108.0 0.0 1.5;-5.0
200 300 127.6 127.6 0.0 +1.0
025 1 99.0 98.9 -1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 1280 0.0 +1.0
10. Peak C sound level
Numbser of cycle Anticipated | Measured Deviated | Acceptance
in Value Value, Lepeak| Value Limits
test signal (dB ) (dB) (dB ) (dB )
Continuous 133.0 133.0 0.0 +3.0
One 1364 136.1 1.3 3.0
Numiber 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

QF-TS1 2-404-04-020664
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone LC-52 / Preamplifier NH-24
Serial No.: 01173609 / 172170 /74021
1D No.: RYG_FS0388
Condition As Found : GOOD
Customer ALS LABORATORY GROUP (THAILAND)} CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTEANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND.
Location : -
Ambient Temperature: (230 £3 ) ¢ . Wmaoms P
Pressure ; (1013 £3 ) kPa ﬂ r
Relative Humidity : { 500 £20 ) % i [EDBY it |

A [
Received Date : 19 DECEMBER 2023 4’1 !‘-5-
Calibration Date : 05-08 JANUARY 2024 —
Date of Issue : 0% JANUARY 2024
Calibrated by : Nathakom Pisutpaisan
Approved by :
7‘ :
(  Thanakul Petchurai )

This is issued in with the requi of ISOVEC 17023 standard, may not be reproduced

other than in full, except with the prior writien approval of the head of Calibration Laboratory,
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Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by follow on [EC-61672-3 (2013) Standard for sound level meter (SLM).
HtSLMhdl:stsluhmuaﬁmldele:ki:n]szur‘ y sighting with Anechoic chamber and Refe
Standard Instruments,

For tests resulls of cach itlems 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 Modzl Serial No, Cert, No, Due Date
Waveform Generator 332107 MY48017076 EF-0009-23  07-FER-24
Waveform Generator 335118 MY52302742 EF-0010-23  O7-FEB-24
Digital Multimeter IMEIA MYS32200104  EEL.BP 300266 13-FEB-24
Digital Multimeter 334614 MYS3220076  EEL.BP 290266 13-FEB-24
Digital Multimeter 344614 MY60024273  EEL.BP 3100266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  08-FEB-24
Condenser Microphone 4180 2977900 AA-1001-23  14-FEB-24
Measuring Amplifier NA-42EAL 34560495 AA-3002-23  14-FEB-24

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

3.1 National Institute of Metrology (Thailand),

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

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN,
ABF-451f) Sirinthom Rood, Bangbuming, Bangphud, Bangksk, 10700 Thalland associates
Tol +68 24338331 Email: calibration@sithiphorncom rrsssnidiond
Cert. No. : ACL24007
Job No. @ VCGTACO044
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
{dB) (dB ) (dB ) (dB)
93.9 (93.98) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.1

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

Frequency Memsured value
Weighting (dB)
A - weight 134
C - weight 19.9
Flat 253

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

Frequency Deviation from varicus fr response curve (dit)
() Flat C-weight A-weight ﬂwlm
Limits
125 0.3 0.3 0.3 + 1.5
1000 0.1 0.1 0.1 1.0
B000 0.8 0.9 0.9 +5.0
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Summary of Measurement Result :
Uncertainty Maximum-permitted
Parameter P uncertainty of
measurement (dB)
1. Absolute sensitivity 0.2 NiA
2. Self-generated noise 0.2 N/A
3. Acoustical signal tests of ff ightings
125 Hz 0.3 0.6
1000 Hz 0.3 0.6
8000 Hz 0.3 0.7
4. Electrical signal tests of freq ightings
For 10 Hz 10 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 0.3 0.7
For = 10 kHz 1o 20 kHz - 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10. Peak C sound level 0.2 0.35
11. Overlead indication 0.2 0.25
12. High level stability 0.1 0.1

x Al -
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4. E signal tests of i g
Weighting network response with relative o 1 kHa
Frequency & from various frequs ighting response curve (dB)
e Flas Coweight | A-weight Acrpne
Limits
63 0.1 -0.1 0.0 2.0
125 0.0 0.0 0.0 £1.5
250 0.0 0.0 0.0 +].5
500 0.0 0.0 0.1 1.5
1000 0.0 0.0 0.0 =10
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 00 +3.0
B000 0.0 0.1 0.1 5.0

5. Frequency and time welghtings at 1 kiiz
3.1 Frequency weightings at | kHz

Anticipated Measured Deviated Acceptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.2
C - weight 4.0 94,0 0.0 0.2

Flat 94.0 9.0 00 +0.2

5.2 Time weighting at | kHz

Anticipated Measurcd Deviated Acceptance

Frequency Value Value Value Lirits
Weighting (dn) (dB) (dB) (dB)
Fast 94.0 4.0 00 +0.1
Slow 94.0 94.0 0.0 £0.1
Leg 940 94.0 0.0 +0.1

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance

Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 03
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7. Level linearity on the reference level range
11. Overload indication
Adfiopeed | Mowmnd, | Devited, | Ascrptmce Messured value ( dB ) Deviied | Acceptance
Value Value Value Limits — - 5
(dB) (dB) (dB) (dB) Positive Negative Value Limits
137.0 1370 00 1 cuchalfeyile [oncttloyde]  (dB) fdh)
136.0 136.0 0.0 £1.1 895 89.6 0.1 *1.5
1350 1350 0.0 £1.1
L) 1244 L xL) 12. High level stability
133.0 133.0 0.0 £1.1
1320 1320 0.0 £11 : x =
1510 310 oD P SLM Display | SLM Diisplay Deviated Acceptance
1290 170 7 i Frequency at initial at final Value Limits
1240 1240 0.0 +1.1 Weighting (dB) (dB ) (dB) (dB)
19.0 1190 0.0 1.1 A = weight 137.0 135.0 00 .3
1140 1140 0.0 £1.1
109.0 109.0 0.0 £11
104.0 104.0 0.0 L1
99.0 0.0 0.0 + 1.1
94.0 4.0 0.0 +1.1 The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
::: :: :-2 : :: or any value L providing a lavel of of app 95%
79.0 79.0 0.0 1.1
740 40 o0 Tt ——————  End of Calibration Certificate —
G50 69.0 0.0 x1.1
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 +1.1
54.0 540 0.0 411
49.0 49.0 0.0 +11
440 4.0 [ =11
39.0 39.0 0.0 1.0
340 4.0 0.0 1.1
30.0 0.0 0.0 £1.1
29,0 2.0 0.0 £1.1
280 281 0.1 #1.1
270 21 0.1 +11
26.0 26.1 0.1 %11
250 2. 0.1 £1.1 -M
/ =
ol Z
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8. Level lincarity including the level range control Calibration Certificate
Anticipated | Measured | Deviated | Acceptance Equipment : SOUND LEVEL METER
Range Value Value Value Limits Manufacturer : RION
(dB) (dB) (dB) (dB} Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Auto 94.0 94.0 0.0 £1.1 Serial No.: OLIT3610/ 143485 /32619
1D Now: RYG_F50389
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
duration, Th | Cycle Value Value Value Limits Condition As Found : GOOD
Weighting (ms) (dB) (dB) (dB) (dB)
025 ! 108.0 107.9 0.1 1.5:-5.0 Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
Fast 2 8 17.0 117.0 0.0 1.0;-2.5 104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
200 800 134,0 134.0 0.0 £1,0 KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
2 8 108.0 108.0 0.0 1.5;-5.0 BANGKOK, 10250 THAILAND.
il 200 800 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0 Location : =
SEL 2 2 108.0 108.0 0.0 10;-25 Ambient Temperature : (230 23 ) b .
200 800 1280 128.0 0.0 1.0 Pressure : (1013 £33 P ‘_‘b[:g/ i
Relative Humidity : { 500 £20 ) % 1 EDEY e
3 e Altlss g
10. Peak C sound level Recelved Date : 19 DECEMBER 2023 : ‘ AER I .. Sassptaininadn |
. 2,
T | e ] [N Dmettans . manenmcam
in Value Value, Lepeak | Value Limits
test sigmal (dB) (dB) (diB) (dB ) .
Continuous 133.0 1330 00 3.0 Callbrated by it caay
One 1364 136.3 0.1 3.0
Number of cycle Anticipated | Measured | Deviaied | Acceptance A 7. W )
in Value Value Value Limits 0
test signal (dB ) (dB ) (dB) (dB ) ( Thanakul Petchurai )
Continuous 133.0 133.0 0.0 2.0
Pasitive half cycle 1354 135.2 0.2 2.0
Negative half cycle 1354 1352 02 2.0 This certificate is issued in accordance with the requiremests of ISOMEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.
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Calibration Procedure : CP-AC-01
Calibration Method :
This 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 fi ighting with Ancchoic chamber and Refi
Standard Instruments.

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

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

Instrument Mol Serial No. Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MYS52302742 EF-0010-23 07-FEB-24
Digital Multimeter 3361A MY53220104 EEL.BP 300266  13-FEB-24
Digital Multimeter 334604 MY353220076 EEL.BP 2900266 13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 310266  14-FEB-24
Programmable Attcnuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2077900 AA-1001-23 14-FEB-24
Measuring Amplifier NA42EAL 34560495 AA-3002-23 14-FEB-24

2. This result of ealibration was found sccurate as shown 01 date and place of calibration for this calibrated item only.
3. This centificate is traceable 1o the i ional system of unit maintained at ;

3.1 National Institute of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technologizal Research (TISTR),
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Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(di ) (dB) {dB ) (dB)
93.9 (93.98) 93.9 0.0 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB )
18.6

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

Frequency Measured value
Weighting (dB)
A - weight 16.2
€ - weight 2.0
Flat 28.0

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

Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight A-weight
B gk Limits
125 0.4 0.5 0.5 & 1.5
1000 0.0 0.0 0.0 + 1.0
BO00 0.5 0.5 0.6 5.0

7 e T
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Summary of Measurement Kesult :
Uncertainty Maximum-permitted
Parameter (@8 uncertainty of
measurement (dB)
1. Absolute sensitivity 02 NA
2. Self-gencrated noise 02 NIA
3. ical signal tests of freq ghtings
125 He 0.3 0.6
1000 Hz 0.3 0.6
3000 Hz 03 0.7
4. Electrical signal tests of freq i
For 10 Hz to 4 kHz 0.3 0.6
For >4 kHz to 10 kHz 03 0.7
For > 10 kHz to 20 kHz = 1.0
5. Frequency and time weightings at 1 kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 0.3
8. Level linearity including the level range control 0.2 0.3
9. Tone burst response 0.2 0.3
10, Peak C sound level 0.2 0.35
11. Overload indication 0.2 0.25
12, High level stability 0.1 0.1

> AN
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4. Electrical signal tests of frequency welghtings
Weighting network response with relative to | kHz,
Frequency Deviation from various freq sency weighting respanse curve (dB)
(He) ; X Acceptance
Flat Cweight A-weight Limits
63 0.1 0.0 0.0 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 *1.5
500 0.0 0.0 0.0 1.5
1000 0.0 00 0.0 +1.0
2000 0.0 0.0 0.0 20
4000 0.0 0.0 0.0 +3.0
8000 0.0 0l ol +5.0

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

Anticipated | Measured Dieviated Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.2
C - weight 94.0 94.0 0.0 £02

Flat 94.0 94.0 0.0 £02

5.2 Time weighting ot | kHz

Anticipated Measurcd Deviated Acceptance

Froquency Value Value Value Limits
Weighting (di) (dB) (dB) (dB)
Fast 94.0 94.0 00 +0.1
Slow 4.0 940 0.0 £0.1
Leg 94,0 94.0 0.0 £0.1

6. Long - term stability

SLM Display | SLM Display Deviated Acceplance

Frequency atinitial at final Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 4.0 4.0 0o +0.3

7 A -
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7. Level linearity on the reference level range
11. Overload indication
Anticipaed Measured Deviated Acceptance

Value Value Valie Limits Measured value ( dB ) Deviated Acceplance

(dB) (dB) (dB ) (dB) Positive Negative Value Liniat:

137.0 137.0 00 211 one-half eycle | one-half eycle (da} (dB)

1360 1360 0.0 £1.1 89.7 80.6 k1 1.5

1350 135.0 0.0 £1.1

1340 1340 0.0 +1.1

133.0 133.0 0.0 £ 1.1 12. High level stability

1320 1320 0.0 s 1.1

131.0 131.0 0.0 £1.1 SLM Display | SLM Display Deviated Acceptance

129.0 120.0 0.0 £11 Frequency at initial at fial Value bl

124.0 1240 00 1.1 Weighting (dB ) (dB) (dB ) (dB )

119.0 119.0 0.0 %11 =

1140 1140 0.0 1.1 i L il . 203

109.0 109.0 0.0 £ 1.1

104.0 104.0 0.0 +1.1

99,0 9.0 0.0 +1.1

zﬁ :;:’ Z‘: j I[: The reported uncertainty is based on a standard uneertainty multiplied by coverage factor k =2

840 84.1 0.1 s 11 orany value following caleulation,providing a lavel of confidence of approsi 95 %

79.0 79.1 0.1 £1.1

74.0 74,1 0.l 1.1 —————  Endaf Calibration Certificate S

69.0 69.1 0.l +1.1

64.0 64.0 0.0 +1.1

59.0 59.1 0.1 +1.1

54.0 54,0 0.0 +1.1

49.0 49,0 0.0 £11

4.0 44.0 0.0 =1.1

39.0 39.0 0.0 £ 1.0

340 34.1 0.1 £1.1

30.0 30.1 0.1 +1.1

29.0 29,1 0.1 £ 1.1

280 282 0.2 411

270 274 04 1.1

260 263 0.3 £1.1

250 254 0.4 L1

r AL = LT
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8. Level linearity including the level range control
Anticipated Measure Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB ) (dB)
Auto 94.0 4.0 0.0 +].1
9. Tone burst response
Time Tone burst Anticipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 17.0 117.0 0.0 10;-2.5
200 BOO 134.0 134.0 0.0 +1.0
Show 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 =1.0
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 +1.0
10, Peak C sound level
MNumber of cycle Anticipated Measured Deviated | Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB ) (dB )
Continuous 133.0 133.0 0.0 +3.0
One 136.4 135.7 0.7 3.0
Number of cycle Anticipated | Measured Deviated | Acceplance
in Value Value Value Limits
test signal (dB) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 £2.0
Positive half cycle 1354 1352 0.2 2.0
Negative half cycle 135.4 135.2 0.2 2.0

7 Pl -
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Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
Serial No.: 01173611/ 172173/ 74023
1D No.: RYG_FS0390
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.
Ambient Temperature: (230 +3 ) c AR %
Pressure : (1013 43 ) kPa e
Relative Humidity : (500 £20 ) % ' vyl
Received Date : 01 NOVEMBER 2023
Calibration Date : 07-08 NOVEMBER 2023
Date of Issue : 14 NOVEMBER 2023
Calibrated by : Nathakomn Pisutpaisan
Approved by : 7 o &M’* .
<

( Thanakul Peichurai }

This certificate is issued in accordance with the requirements of ISOVIEC 17025 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Laboratory,

QF- TSI 2-04-04-020664
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Calibration Procedure : CP-AC-01

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

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

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

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

Instrument Model Serial No, Cert. No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23  07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23  07-FEB-24
Digital Multimeter 33461 A MY53220104  EEL.BP 300266 13-FEB-24
Digital Multimeter 36IA MYS53220076  EEL.BP 2900266 13-FEB-24
Digital Multimeter J4461A 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 NA-42¥Al 34560495 AA-3002-23 14-FEB-24

2., This result of calibration was found sccurate as shown en date and place of calibration for this calibrated item only.
3. This centificate is traceable to the i i system of unit maintained at :

3.1 MNational Institute of Metrology (Thailand),

3.2 Thailand Institute of Scientific and Technological Research (TISTR)

QF-TS12-04-04-020664
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Cert.No. :  ACL23348
Job No. : VCETACONZ3

Pages  : 408
Result of catibration :
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB )
93.9(93.98) 939 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
16.9

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

Frequency Mezsured value
Weighting (dB)
A - weight 14.8
C - weight 20.7
Flat 26.6

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

Frequency Deviation from various fr -y weighting response curve (dB)
(Hz) Flat G | A-wdpht Asecpmacs
Limits
125 0.6 0.7 0.6 +1.5
1000 -0.1 '] 0.1 =1.0
8000 15 1.6 1.7 +5.0

QF-TS12-04-04-020664
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Pages : lof8
Summary of Measurement Kesult ;.
Parameter Pass | Fail uncertainty of
8 measurement (dB)
1. Absolute sensitivity o - 02 N/A
2. Self-gencrated noise W - 0.2 NA
3. Acoustical signal tests of frequency weightings
125 Hz v - 03 0.6
1000 Hz v 0.3 0.6
8000 Hz v 03 07
4. Electrical signal tests of frequency weightings
For 10 Hz 1o 4 kHz v 03 0.6
For > 4 kHz to 10 kHz v 03 0.7
For > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability v 0.1 0.1
7. Level linearity on the reference level rnge v - 02 03
8, Level lincarity including the level range control v - 02 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level v - 02 035
11. Overload indication v - 0.2 025
12. High level stability e - 01 0.1
Note © Pass/Fail evaluation for each parameter,
will be considered together from the limit and the Maxis itted inty of

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

Pages : 50f8
4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o | kb
Frequency Deviation from various frequency weighting response curve (dB)
(Hz) Acceptance
Flat C-weight MA-weight Linits
63 0.1 0.1 0.1 2.0
125 0.0 0.0 0.1 =115
250 0.0 0.1 0.1 1.5
500 0.0 0.0 01 £1.5
1000 0.0 0.0 0.0 £1.0
2000 0.0 0.0 0.0 2.0
4000 0.0 0.0 0.0 3.0
B000 0.0 0.0 0.0 +5.0

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

Anticipated | Measured Deviated Acceplance

Frequency Value Value Value Limits
Weighting (dB ) (dB ) (dB) (dB )
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 +0.2

Flat 94.0 94.0 0.0 +02

5.2 Time weighting a1 1 kHz

Anticipated |  Measured Deviated Acceplance

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

. Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

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

QF-TSI2-04-04-020664 »%/47»
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7. Level linearity on the reference level range
Anticipated | Measured | Deviated | Acceptance
Value Value Value Limits
(dB) (dB) (dB) (dB )
137.0 137.1 0.1 * L1
136.0 136.1 0.1 *1.1
135.0 135.1 0.1 +1.1
134.0 1341 0.1 + 1.1
133.0 133.0 0.0 +1.1
132.0 1320 0.0 1.1
131.0 1310 0.0 x11
129.0 129.1 0.1 1.1
124.0 1240 0.0 =11
119.0 119.1 0.1 + 1.1
114.0 114.1 0.1 +1.1
109.0 109.1 0.1 *+1.1
104.0 104.1 0.1 1.1
99.0 99.0 0.0 +1.1
94.0 94.0 0.0 +1.1
89.0 9.0 0.0 +1.1
B4.0 340 0.0 +1.1
79.0 79.0 0.0 1.1
74.0 74.0 0.0 +1.1
69.0 9.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 1.1
449.0 49.0 0.0 *1.1
44.0 4.0 0.0 =11
39.0 9.0 0.0 £1.1
M0 4.0 0.0 1.1
30.0 299 0.1 +1.1
29.0 289 -0 1.1
28.0 28.0 0.0 & L
21.0 26.9 -0.1 *1.1
26.0 259 -0.1 +1.1
250 24.9 0.1 + 1.1

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

Measured value ( dB ) Deviated Acceplance
Positive Negative Vale Limits
onc-half eycle | one-half cycle (dB) (dB )
39.6 89.5 0.1 £15

12, High level stability

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

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

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

End of Cali L

QF=TS 1 2-04-04-020664
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8. Level linearity including the level range control

Anticipated |  Measured Devinted Acceptance
Range Value Value Value Limits
(dB ) (dB) (dB) (dB)
Auto 4.0 94.0 0.0 £1.1
9. Tone burst response
Time Tone burst Anticipated |  Measured Devigied | Acceptance
duration, Tb Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 1079 -0.1 1.5;-5.0
Fast 2 B 117.0 116.9 0.1 10325
200 800 134.0 134.0 0.0 +1.0
Z £ 108.0 108.0 0.0 1.5;-5.0
Slow
200 800 127.6 127.6 0.0 1.0
025 1 9.0 98.8 02 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 10528
200 BOO 128.0 128.0 0.0 1.0

10, Peak C sound level

Number of cycle Anticipated |  Measured Devisted | Acccptance
in Value  |Value, Lepeak|  Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.0 0.0 3.0
One 1364 136.4 0.0 3.0
Number of cycle Anticipated Measured Deviated Acceplance
in Value Value Value Limits
test signal (dB) (dB ) (dB ) (dB )
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 0.3 2.0
Negative half cycle 135.4 135.1 0.3 2.0

QF-TS1 2-04-04-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-32 / Preamplifier NH-24
Serial No.: 005971677 179118 / 87525
1D No.: RYG_FS0437
Condition As Found : GOOD
Customer : ALS LABORATORY GROUF (THAILAND) CO., LTD.

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

Location : =

Ambient Temperature : {230 +3) °C
Pressure {1013 £3 ) kPa
Relative Humidity : (500 +20 ) k]
Received Date @ 11 OCTOBER 2023
Calibration Date : 19-20 OCTOBER 2023
Date of Issue : 24 OCTOBER 2023

Calibrated by : Nathakomn Pisutpaisan

Approved by : 7' WV g

( Thanakul Petchurai }

This certificate is issued in accordance with the requirements of ISOVIEC 17025 standard, may not be reproduced
wther than in full, except with the prior written approval cf the head of Calibration Laboratory,

QF-TS | 2-4M-AM-020664
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Continuation of Calibration Certificate

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No.
Job No.
Pages

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

The SLM had tests to Acoustical and Electrical signal tests of freq

Standard Instruments,

with

: ACL23320
: VCRTACOH011
: 2of8

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 Mad:l Serial No, Cert, No, Due Date
Waveform Generator 332104 MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 335118 MY352302742 EF-0010-23 07-FEB-24
Digital Multimeter 3M61A MY53220104 EEL.BF 30/0266 13-FEB-24
Digital Multimeter 334614 MY53220076 EEL.BP 29/0266 13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 31/0266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4130 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NA-42KAl 34560495 AA-3002-23  14-FEB-24

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item oaly.
3. This certificate is traceable 1o the i system of unit maintained a1 :

3.1 Mational Institute of Metrology (Thailand).

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

QF-TS12-04-04-020664
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Continuation of Calibration Certificate
Cert. No. :  ACL23320
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Pages  : dof8
Result of calibration ;
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93.9 (93.98) 939 0.0 403
2, Self-generated noise
2.1 Normal 1est
Measured Value
(dB)
14.6

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

Frequency Measured value
Weighting (dB)
A - weight 11.2
C - weight 17.5
Flat 23.1
1A ical signal tests of freq

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

Frequency Deviation from varieus ighting response curve (dB)
¢He) Flat Coweighit | Avweight Acteptact
Limits
125 0.2 0.2 0.2 =15
1000 0.0 0.0 0.0 + 1.0
000 1.3 1.4 14 +5.0

QF-TS12-D4-04-020664
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Pages : 3of§
Summary of Measurement Result ;
Parameter Pass Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 N/A
2. Self-generated noise v - 02 NiA
3. Acoustical signal tests of freq ightings
125 Hz v - 03 0.6
1000 Hz v - 0.3 0.6
8000 Hz v - 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v B 0.3 0.6
For > 4 kHz 1o 10 kHz v - 03 0.7
For > 10 kHz to 20 kHz - - - 1.0
5. Frequency and time weightings at | kHz v . 02 02
6. Long - term stability v - 0.1 0.1
7. Level linearity on the reference level range v - 0.2 03
8. Level linearity including the level range control W 0.2 03
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 0.2 0.35
11. Overload indication v - 02 0.25
12. High level stability v - 0.1 0.1
Note © Pass/Fail evaluation for each parameter,
will be considered together from the limit and the Maxi i inty of

QF-TS1 2-0:4-04-020664
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Cert. No. : ACL23320
Job No. : VCGTACDOT1
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to 1 kHz.

Frequency Deviation from various fr ing response curve (dB)

fize) Flat Coweight | A-weight '\f:;“
63 -0.1 0.1 0.1 2.0

125 0.0 0.0 0.1 £1.5

250 0.0 0.0 0.1 £1.5

500 0.0 0.0 0.0 &1.5

1000 0.0 0.0 0.0 1.0

2000 0.0 0.0 0.0 2.0

4000 0.0 0.0 0.0 +3.0

000 0.0 0.1 0.1 5.0

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

Anticipated | Measured Devisted | Acceptance
Frequency Value Value Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - weight 94.0 94.0 0.0 0.2
C - weight S4.0 94.0 0.0 +0.2
Flat 94.0 94.0 0.0 +{.2
5.2 Time weighting at 1 kHz
Anticipated |  Beasured Deviated Acceptance
Frequency Value Value Value Limits
Weighting (dit) (dB) (dB) (dB)
Fast 94.0 94.0 0.0 +{.1
Slow 94.0 4.0 0.0 +1{.1
Leg 94.0 4.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +0.3

QF-TS12-04-04-020664
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Cert. No. : ACL23320
Job No. @ VCGTACD011

Pages  : Gof§ Pages  : Bol3
7. Level linearity on the reference level range
Anticipated | Measured | Deviated | Acceptance T Driom lcutien
Value Value Value Limits Measured value { dB ) Deviated Acceplance
(dB ) (dB) (dB ) (dB ) Positive Negative Value Limits
137.0 137.0 0.0 %11 one-half eycle | onc-half cycle (dB ) (dB)
136.0 136.0 0.0 £1.1 895 89.6 0l £15
135.0 135.0 0.0 1.1
134.0 134.0 0.0 1.1
1330 133.0 0.0 x1.1 12 Highileyel siabilly
132.0 132.0 0.0 1.1
1310 131.0 0.0 11 SLM Diisplay | SLM Display Deviated Acceplance
1200 10 o0 P Frequency at initial at fiaal Value Limits
1240 240 00 e Weighting (dB) (dn) (dB) (dB)
118.0 119.0 0.0 201 A= weight 137.0 137.0 0.0 .3
114.0 114.0 0.0 = 1.1
109.0 109.0 0.0 £1.1
104.0 104.0 0.0 1.1
99.0 9.0 0.0 1.1
940 940 00 Py The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k = 2
89.0 89.0 0.0 +1.1 or any value following calculation,providing a lavel of confid { approximately 95 %
84.0 84.0 0.0 1.1
9.0 79.0 0.0 %11 End of Calibration Certificate
74.0 74.0 0.0 1.1
69.0 69.0 0.0 & 11
4.0 63.9 0.1 1.1
59.0 59.0 0.0 + 1.1
54.0 539 -0.1 1.1
49.0 489 0.1 *1.1
4.0 439 0.1 .1
39.0 389 0.1 1.1
34.0 340 0.0 +1.1
30.0 299 -0.1 +1.1
29.0 289 0.1 1.1
28.0 219 0.1 +1.1
21.0 26.9 0.1 1.1
26.0 259 -0.1 +1.1
25.0 24.9 0.1 11
OF-TS12-04-04-020064 QF-TS12-04-04-020664
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TRPAtASNES CALIBRATION LABORATORY
TISTR

Continuation of Calibration Certificate

Cert. No. : ACL23320
Job No. : VCETACO011
Pages : Tof8

8. Level linearity including the level range control

Anticipated | Measured Deviated Acceplance
Range Value Value Value Limits
(dB) (dB) (dB) (dB)
Auto 94.0 940 0.0 1.1
9. Tone burst response
Time Tone burst Antigipated Measured Deviated Acceptance
duration, Th Cycle Value Value Value Limits
Weighting | (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 3 117.0 117.0 0.0 1.0;-25
200 800 1340 134.0 0.0 +1.0
o 2 8 108.0 108.0 0.0 1.5;-5.0
200 300 127.6 127.6 0.0 1.0
0.25 1 99.0 98.9 0.1 1.5 ;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 300 128.0 128.0 0.0 1.0
10. Peak C sound level
Number of cycle Anticipated | Measured Devisted | Acoceplance
in Value Value, Lepeak! Value Limits
test signal (dB) (dB) (dB) (dB )
Continuous 133.0 133.1 0.1 210
One 136.4 136.1 -0.3 3.0
Number of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB) (dB ) (dB ) (dB )
Continuous 133.0 133.1 0.1 2.0
Positive half cycle 1354 1352 02 2.0
Negative half cycle 1354 1352 02 2.0

QF-TS12-04-04-020664

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0292 MTC No. EEL. BP. 830267
CALIBRATION CERTIFICATE

Submitted by : ALS Laboratory Group { Thailand) Co.,Led
Address + 104 Phatthanakan 40, Phatthanakan Rel,, Khwaeng Phatthanakan, Khet Suan Luang, Bangkok, 10250,
< at : Electrical and e Standards 1 , Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo ial Estate, Sukhumvit Rd., Muang, kan 10280,
Instrument Calibrated : Ambient Environment
Description : Sound Calibrator Temperature {23+3)*C
Marufactures : Rion Relative Humidity : (50 + 15) %
Model TNC-T4 Ambient Pressure 1 (101,325 + 1.500) kPa
Serinl No. + 34178121 (ID:RYG_FS0213)

Standards used : 1. Digital Function Synthesizer NF Electronc DF-193A SN 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537454, Dimallwn )4

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4, Digital Multimeter Agilent 34401 A SN MY44005560.

5, Pressure Transmitter Vtisaka PTB202AD S/N T0650001. - 2z | o5
6. Audio Analyzer Keithley 2015-P S/N41C6495, - - — -
7. Condenser Microphone B&EK 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on TEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insen voltage technigue.
This i has been calil against standards maintained a1 Electrical and El i Jard
Laboratory (EEL), which arc traceable to the Intermational Systers of Units through the National Institute 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 2 19 Feb, 2024
Date of Calibration 1 28 Feb, 2024 1/ Z‘y

The resuls ralat tested/calibrated of value #signed.

Acbeurtising the e

§ pubiichty of the r prohitsted unless waitten permission is obtained from the govermor of TISTR

FMBLMTC.002 Rev.5
Head Office Office/Laboratory Oiffice
35 Mu 3 Tamban Kbiong Ha, Amphoe Kiong Lusep, 668 Mu 2 Tamban Bangpooman, Amphoe Musng Sautprian, 196 Phahonyothin Aoad, Ladyaa, Chatuchak,
Changet Pathurthars 12120, Thatsrd Changwat Sarmsprakan 10280, " Barghoh 10900, Thakand
Tel (661 0 2577 5034 Tel. (6610 2323 167280 et 12 Tel (66) 0 2579 1121-30 ent. 5219, 5235, 51T
Fa. {661 0 2577 9009 (81 08 3219 9040 (6] 08 1887 6827
E-mad : mbegtiitronth Webslle : wawtite.or th




']'.I'TETR %

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/10292 MTC No. EEL. BP. 830267
“The reported expanded uncertainty is based upon a standard uncertainty multiplicd by a coverage
factor k = 2, providing a level of confidence of i 95%.

Nominal Output of Unit Under Test = 94 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 20uPa, 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 Brusl&Kjaer 4180 94.01 0.01 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class |
1/2 inch Bruel&Kjacr 4180 1003.1 i1 *1.5 £1.0%
3. Total Distortion
Standard Mi Total Distorti u i Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjoer 4180 1.50 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure comection was not inzluded.
. The mi 1 recti included at level of 0.16 dB from -
3 microphone volume comection was inc] Wﬁn

Calibrated by : Approved by:  swemas

(Mr.Weerachai Deechaiyae) {

Electrical and u‘msﬂﬁlﬁi‘&, Laboratery

Industrial Metrology and Testing Service Centre

Rel : 2011267021900719001
End of Certificate 2/2

Diate of Calibration + 28 Feb. 2024
Date of Issue : 29 Feb. 2024

Thee resudts relate anty bo the ibam testedicalibted o value sivgned
Comificate arel public

of the results sacept in full ane peokibited unlews weitten pevmission is obtained from the govemor of TSTR

FRBLMTC.002 Aved

Head Office’

35 Mu 3 Tarmbon Khiong Ha Amphoe Khiong Luang,
Changwat Pathumthani 12120, Thatand

Ted. (641 0 2577 9000

Fa (66) o

E-emasil : rurnpaigtisar. o th Weetsitewww tissr.or th

Office/Labaratory

Offica

504 1C. Bangpoo indusirial Estate, Sukhurmit Road, 196 Phahonyothin Fosd, Chatuchisk, Bangkok 10900
#erphos Muarg, Changwit Sams.tprakan 10280, Thatand  Thadand

Tel [66)0 2323 167280 est. 115, 114
Fa (66) 0 2323 9165
Emisdl - mitegistr.on gt

Tel, (66) 0 2579 1121-30 e, 5219, 5225, 5217
Fax, (66) 0 2579 8592
E-mal : sumalsegtistr.onth

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
psinclates CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert, No. : ACL23249
Job No. 1 VCB6ACH08S
Pages : 2of8

Calibration Procedure : CP-AC-01

Calibration Method :

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

The SLM had tests to ¢ ical and signal tests of dghting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each items were made by observation of each !nsmmumdiwhjjmduhu with SLM's display.

Condition of this result of calibration :

1. Reference Standard Insiruments :
Tnstrument Model Serial No, Cert, No. Due Date
Waveform Generator 332104 MY48017076 EF-009-23  07-FEB-24
Waveform Generator 33518 MY52302742 EF-001023  07-FEB-24
Digital Multimeter IH6IA MYS3220104  EEL.BPA0I266  13-FEB-24
Digital Multimeter 314614 MY53220076  EEL.BP29/0266 13-FEB-24
Digital Multimeter 4461 MY60024273  EELBP 3100266  14-FER-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2077900 AAIO0I-23  14-FEB-24
Measuring Amplifier NA-ZKAL 4560495 AA-3002-23 14-FEB-24

2. This result of calibration was found sccurate as shown on dale and place of calibrition for this calibrated item only.
3. This certificate is traceable to the i i system of unil maintai cdd ai o

3.1 National Institute of Metrology (Thailand).

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

OQF-TS1 2--04-020604
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthom Rd B Bangplud Bangkok 10?WTHA.I.|IND._ INSC-TISI-TIS 17025

Tel.0-2435-8800  Fax0-2433-1679 ailicah om

Cert. No. : ACL23249
Pages : 1of8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

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

Serial No.: 00734218 / 146937 / 34368

ID No.: RYG_FS0031

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) &

Pressure : (1013 £3) kPa ! %

Relative Humidity : {500 £20 ) % {WRMDEY : e a
| NEXT CAL. DATE _._.|°/s.[

Received Date : 13 JULY 2023

Calibration Date :
Date of Issue :

10 AUGUST 2023
11 AUGUST 2023

Calibrated by : Nathakorn Pisutpaisan

7 Bletn

( Thanakul Petchurai )

Approved by :

This cenificate is issued in 4 with the requi of ISOTEC 17025 standard, may not be reproduced
other than in full, except with the prier written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020604

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assdcleles CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23249
Job No. : VCE66ACO085
Pages : 3of8
Summary of Measurement Result ;.
Parameter Pass Fail uncertainty of
n) measurement (dB)
1. Absolute sensitivity v 0.2 N/A
. Self- d noise v - 02 NA
3. Acoustical signal tests of f ightings
125 Hz v = 0.3 0.6
1000 Hz v - 0.3 0.6
$000 Hz v - 0.3 03
4, Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 0.3 0.6
For > 4 kHz to 10 kHz v 0.3 0.7
For > 10kHz 10 20 kHz o - 1.0
5. Frequency and time weightings at 1 kliz v 0.2 02
6. Long - term stahility v 0.1 0.1
7. Level linearity on the reference level range ' 0.2 03
5. Level lincarity including the level range control v 02 03
9. Tane burst respanse v = 02 03
10. Peak € sound level v - 02 0.35
11. Overload indication V- - 02 0.25
12. High level stability ¥ - 0.1 0.1
Note : Pass/Fail evaluation for cach parameter,
will be considered together from the accey Timit and the i i inty of

QF-TS 1 2-04-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
At Sl CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No. : VO66ACOORS

Pages  : 40f8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB3) (dBy (dB) (dB)
93,9 (93.98) 93.9 0.0 0.3

2, Self-generated noise
2.1 Normal test

Measured Value
(dB )
233

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

Frequency Measured value

Weighting (dB )

A - weight 14.8

C - weight 19.7
Flat 5.7

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

Frequency Deviation frem various fr ighting response curve (dB)

Hz A

(Hz) Flat Coweight |  A-weight e
Limits

123 0.7 0.8 0.8 1.5

10040 0.0 0.0 0.0 1.0

BO00 0.2 0.3 0.3 +5.0

QF-TS12-04-4-020664
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SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
i o s CALIBRATION LABORATORY

Continuation of Calibration Certificate

7. Level lincarity on the reference level range
Anticipated | Measured | . Devisted | Acceptance
Value Value Value Limits.
(dB ) (dB) (dB) (dB)
137.0 137.0 0.0 11
136.0 136.0 0.0 211
135.0 135.0 0.0 + 11
134.0 134.0 0.0 + Til
133.0 133.0 0.0 Ean)
132.0 132.0 0.0 1.1
1310 131.0 0.0 1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 * 1.1
119.0 119.0 0.0 1.1
114.0 114.0 0.0 +1.1
109.0 109.0 0.0 £1.1
104.0 104.0 0.0 1.1
9.0 99.0 0.0 +1.1
9.0 94,0 0.0 +1.1
$9.0 £9.0 0.0 + 1,1
4.0 B4.0 0.0 + 1.1
79.0 790 0.0 + 1.1
74.0 74.0 0.0 231
69.0 69.0 00 L1
G40 4.0 0.0 &1
55.0 59.0 0.0 1.1
34.0 539 -1 +1.1
49.0 49.0 0.0 +1.1
44.0 4.0 0.0 + 1.1
39.0 B9 -0.1 + 1.1
34.0 4.0 0.0 +1.1
30.0 29.9 0.1 + 1.1
29.0 29.0 0.0 +1.1
28.0 25.0 00 %1.1
27.0 27.0 0.0 +1.1
26.0 26.0 0.0 % 1.1
5.0 250 0.0 211

QF-TS1 2-04-04-0206064

Cert. No. : ACL23249
Job No.  : VOe6ACHIRS

Pages : 6of8

> At

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S330clates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23249

Job No. @ VOGACTIBS

Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting nerwork response with relative 1 | kHe.

Frequency Deviation from varions frequency weighting response curve (dB)
(Hz) ’ Acceptance
Flat C-weight A-weight i
63 0.0 0.1 0.1 0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 £1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
000 0.0 0.1 01 +5.0

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

Anticipated | Measured Deviated | Acceptance

Frequency Value Value Valug Limits
Weighting (dB) (dB) (dB) (dB )
A - weight 94.0 4.0 0. +0.2
C - weight 94.0 94.0 0.0 £0.2

Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Anticipated | Measured Deviated Aceeptance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB ) (dB)
Fast 94.0 94,0 0.0 +0.1
Slow 94.0 94,0 0.0 +0.1
Leg 94.0 9.0 0.0 £0,1

6. Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

Frequency at initin at final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 £0.3

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

Continuation of Calibration Certificate

Cert. No. : ACL23249
Job No. @ VOGACOORS

Pages : Tof8
8. Level linearity including the level range conirol
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(dB) (dB) (dB) (dn)
Auto 4.0 240 0.0 | a1
9. Tone burst response
Time Tone burst Anticipsted |  Measured Deviated | Acceptance
duration, Th Cycle Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 1080 107.9 0.1 15;-50
Fast 2 8 170 117.0 0.0 1.0;-2.5
200 B0 134.0 134.0 0.0 +1.0
7] 8 108.0 108.0 0.0 153250
Slow
200 R 127.6 127.6 0.0 £1.0
0.25 1 99.0 98.9 -0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 300 128.0 128.1 0.1 =10
10, Peak C sound level
Number of cyele Anticipated | Measured Deviated | Acceptance
in Value | Value, Lepeak|  Value Limits
test signal (dB ) (dB ) (dB) (dB)
Conti 133.0 133.0 0.0 £3.0
One 136.4 1353 -1 £3.0
Number of cycle Anticipated | Measured Devisted | Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB) (di)
Continuous 133.0 133.0 0.0 2.0
Positive halfl cycle 1354 1352 0.2 +2.0
Negative half cycle 1354 1352 0.2 2.0

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

Continuation of Calibration Certificate

Cert, No. : ACL23249
Joh No. 1 VOBBACOES
Pages : Bol&

11. Overload indication

Measured value ( dB ) Deviated Accepiance
Pusitive Negative Value Limits
one-half cyele | one-half cycle (dB) (dB)
89.6 §9.5 0.1 415

12. High level stability

SLM Display | SLM Display Deviated Acceplance
Frequency at initial ol final Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 o H).3

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

or any value followi deulati iding a lavel of confidence of imately 95 %

End of C G

QF-TS1 204020064
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a330Gtates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23247
Job No. : VOG6ACODRS

Pages  : 20f8
Calibration Procedure ; CP-AC-0

Calibration Method :

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

The SIM had tests to Acoustical and Electrical signal tests of frequency weighting with Anechaic chamber and Refi
Standard Instruments. L

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. - Due Date
Waveform Generator 332104 MY48017076 OT-FER-24
Waveform Generator 335118 MY52302742 O7-FER-24
Digital Multimeter 3M61A MYS3220104 13-FEB-24
Digital Multimeter 3H61A MY 53220076 13-FEB-24
Digital Mulimeter 344614 MY60024273 w31 14-FER-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23  O8-FEB-24
Condenser Microphone 4180 2977900 AALODI-Z3  14-FER-24
Measuring Amplifier NA-2ZKAI 34560495 AAIDIZ-ZY  14-FEB-24

2. This result of calibration was found accurate as shown on da‘e and place of calibration for this calibrated item only.
3. This certificate is traccable to the i ional system of uni: maintained ats A i

3.1 National Institute of Metrology ( Thailand),

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

QF-TS1 2-04-04-02060-4
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Rzs0TiaNes CALIBRATION LABORATORY

Continuation of Calibration Certificate

451-451/1 Sirinthorm Rd B B d Banghok 10700 THAILAND. NSC-TISITIS 17035
Tel0-2435-8800 Fax0-2433-1679 e-mailcal ithip om httpf i
Cert. No. : ACL23247
Pages : lof8
Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: 00472127/ 163440 / 72461
ID No.: RYG_FS0302
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 : . : EWBY ,,_ﬂf’“’“”?

Ambient Temperature : (230 +£3) o : |
Pressure : (1003 £3) kPa by ﬁ- |
Relative Humidity : { 500 £20 ) % ! ARPROVED BY, -z %
lNEmeL.mTE .ole/ss

Received Date : 13 JULY 2023 — Suniiies |
Calibration Date : 10 AUGUST 2023

Date of Issue : 11 AUGUST 2023

Calibrated by : Mathakorn Pisutpaisan

— .. %

( Thanakul Petchurai )

This certi is issued in il with the requi of ISOVIEC 1 7025 standard, may not be reproduced

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

QF-TS12-04-04-020664

Cert. No. : ACL23247
Job No. @ VOG6ACDDSS
Pages : 3of§

Summary of Measurement Result ;.
Parameter Pass | Fail uncertainty of
’ =) measurement (dB)
1. Absolute sensitivity v - 0.2 NA
2, Self-generated noise v 5 02 A
3. jical signal tests of freq ightings
125 He v 03 0.6
1000 Hz v 0.3 0.6
8000 Hz v - 0.3 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v 03 0.6
For >4 kHz to 10 kHz [ 0.3 0.7
For > 10 kHz 1o 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v 0.2 02
6. Long - term stability v = 0.1 0.1
7. Level linearity on the reference level range v - 0.2 | 03
8. Level linearity including the level range control v - 02 0.3
9. Tone burst response v - 0.2 0.3
10. Peak C sound level v - 02 0.35
11. Overload indi v = 02 0.25
12. High level stability v - 0.1 0.1
Note © Pass/Fail evaluation for each parameter,
will be considered together from the limit and the i jtted inty of

QF-TS12-04-04-020664 ,WL‘




SITHI _POR N; SITHIPORN ASSOCIATES CO,LTD.
sl CALIBRATION LABORATORY
Continuation of Calibration Certificate

Cert. No. : ACL23247
Joh No. @ VOGHACDOSS

Pages  : dof8
Result of calibration ;.
1. Absolute sensitivity
Reference Measured Acceplance
Acoustic Signal Value Deviation Limit
(dB ) (dBY (dB ) (dB)
93.9 (93.98) 93.9 00 +0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
180

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

Frequency Measured value
Weighting (dB)
A - weight 138
C - weight 20.3
Flat 259

3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response a1 a level of 84 dB

Frequency Deeviation frem various frequency wi response curve (dB)
e Fla Coweight | Acweight A
Limits
125 0l 1 (1R} 15
1000 0.1 -0,1 0.0 £1.0
B0 -0.4 -0.3 0.3 5.0

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

Continuation of Calibration Certificate

7. Level linearity on the reference level range
Anticipated Measured Dreviated Acceplance
Value Value Value Limits
(dB) (dB) (dB) (dB)
137.0 137.0 0.0 %11
136.0 136.0 0.0 11
135.0 135.0 0.0 1.1
134.0 134.0 00 + 11
133.0 1330 0.0 +1.1
132.0 132.0 0.0 £1.1
131.0 131.0 0.0 #1.1
129.0 129.0 0.0 %11
124.0 124.0 [ 41,1
119.0 119.0 0.0 £l
114.0 114.0 0.0 +11
109.0 109.0 0.0 410
104.0 104.0 0.0 +1.1
99.0 99.0 0.0 +1.1
94.0 940 0.0 +1,1
89.0 £9.0 0.0 +1,]
84.0 £4.1 0.1 1.1
79.0 79.0 0.0 £1,1
74.0 T4.1 0.1 £1.1
9.0 69.0 0.0 £1,1
64.0 64.0 0.0 £1.1
59.0 59.0 0.0 +1.1
54.0 54.0 0.0 +1.1
49.0 49.0 0.0 +1,1
4.0 4.0 0.0 +1.1
9.0 39.0 0.0 +1.0
34.0 34.0 0.0 1.1
30.0 30.0 0.0 +1.1
29.0 29.0 0.0 411
28.0 28.1 ol +1.1
27.0 271 0.1 +1.1
260 262 0.2 +1.1
250 25.1 ol +1.1

QF-T512-04-04-020664

Cert. No. : ACL23247
Job No, : VO66ACHIBS
Pages  : 6ol 8
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SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.
Eiprimtts CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23247
Job No. : VOG6ACHIES
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4. Electrical signal tests of frequency weightings
Weighting network response with relative 1o 1 kHz.

Frequency Deviation from various frequency i response curve (4B)
“Hed Flat Coweight | A-welght Sbsapuancs
Limits
63 0.0 0.0 0.1 420
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 1.5
500 0.0 0.0 0.0 £1.5
1000 0.0 0.0 0.0 £10
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 430
5000 0.0 0.1 0.1 5.0

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

Anticipated | Measured Deviated | Acceptance
Frequency Value Value Value Lim!.ls‘
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 94.0 0.0 +02
C - weight 94.0 94.0 0.0 £0.2
Flat 94.0 940 0 +0.2
5.2 Time weighting at 1 kHz
Anticipated | Measured Devisted | Acceplance
Frequency Value Value Value Limits
Weighting (dB } (dB ) (dB ) (dB )
Fast 4.0 94.0 0.0 0.1
Slow 94.0 94.0 0.0 +0.1
Leg 94.0 94.0 0.0 +0.1
6. Long - term stability
SLM Display | SLM Display |  Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (di) (dB ) (B ) (dit)
A - weight 94.0 94.0 0.0 £03

QF-TS12-08-04-020664
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SITHI _PO RN, SITHIPORN ASSOCIATES CO,LTD.
Sasociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

8. Level linearity including the level range control

Cert. No. : ACLI3247

Anticipated | Measured Deviated | Acceptance
Range Value Value Value Limits
(dB) (dB ) (dB) (dB )
Auto 94.0 94.0 .0 1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated Acceptance
duration, Th | Cycle Value Value Value Limits
Weighting {ms ) (dB) (dB ) (dB) (dB )
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 8 117.0 117.0 0.0 10;-25 |
200 800 134.0 134.0 0.0 1.0
st 2 8 108.0 108.0 0.0 15; —}‘.D
200 300 127.6 127.6 0.0 +1.0
0.25 1 990} 95.9 0.1 15;-5.0
SEL 2 3 108.0 108.0 0.0 1.0;-2.5
200 300 128.0 128.0 0.0 1.0
10, Peak C sound level
Number of cycle Anticipated | Measured | Devisted | Accepance
in Value | Value, Lepeakf  Value Limits
test signal (48) (48) (48) (dB)
Continuous 133.0 133.0 0.0 3.0
One 1364 136.3 01 3.0
Number of eycle Anticipated Measured Deviated Acceptance
in Value Value Value Limits
test signal (Bt} (dB ) (dB ) (dB )
Conti 133.0 133.0 0.0 +2.0
Positive half eycle 135.4 1352 -0.2 2.0
Negative half cycle 1354 1352 0.2 £2.0

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

Cert. No. : ACL23247
Job No.  : VOBBACD08S

Pages : Bofg
11, Overload indication
—
Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89,6 §9.7 0.1 1.5
12. High level stability
? SLM Display | SLM Display | Deviated Acceptance
wmmcy at final Value Limits
msh_hns (dB) (dB) (dB) (dB)
A - weight 137.0 137.0 0.0 03

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

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

End of Calibration Certificate

QF-TS 1 24M4-04-020664
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Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No.  : VOCGTACO011

Pages  :

Calibration Procedure : CP-AC-01
Calibration Method :

This equipment was calibrated by based on [EC-61672-3 (20131 Standard for sound level meter (SLM),
The SLM had tests to Acoustical and Electrical signal tests of freq

2of8

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

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

Instrument Model Serial No, Cert, No,
Waveform Generator 332104 MY48017076 EF-0009-23
Waveform Generator sne MY52302742 EF-0010-23
Digital Multimeter 334614 MY53220104 EEL.BP 300266
Digital Multimeter IM6IA MY53220076 EEL.BP 290266
Digital Multimeter 344614 MY60024273 EEL.BP 31/0266
Programmable Attenuator MAT-1070 62100114 EF-0011-23
‘Condenser Microphone 4180 2977900 AA-1001-23
Measuring Amplifier NA-42KAL 34560495 AA-3002-23

ighting with Anechoic chamber and Refe

display.

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

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

3. This centificate is traceable to the i system of unit maintained af :

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

QF-TS | 2-04-04-0020664

> 2.

> AXA .
SITHIPORN ASSOCIATES CO LTD SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABOR AT(.’)RY ' RREARES CALIBRATION LABORATORY
Continuation of Calibration Certificate
45145111 Sirinthom Rd B Bangplud Bangkok 10700 THAILAND. NSC-TIsi-Tis 17025 Cert. No. : ACL23323
Tel0-2435-8800 Fan0-2433-1679 e-mail:cal ithiph hittpfwww.sithiph Job No. @ VC6TACO011
Cert. No. : ACL23323 Pages : 3of8
Pages : 1of8
H 1 3 Summary of Measurement Hesult ;.
Calibration Certificate
Equipment : SOUND LEVEZ METER = z
Manufacturer : E Parameler Pass Fail uncertainty of
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24 (dB) messurement (d48)
Serial No.: Q0873057 / 171591 /73333 1. Absoturs scesitivity 7 = s e
1D No.: RYG_FS0381 2. Self-generated noise 7 - s A
3. Acoustical signal tests of f
125 Hz v - 03 0.6
Condition As Found : GOOD 1000 Hz N = 03 0.6
5000 Hz v - 03 0.7
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD. 4. Eloctrical sigaal tsts of freq .
104 PHATTHANAKAN 40, PHATTHANAKAN ROAD, e T g 7 =3 7]
KHWAENG PHATTHANAKAN, KHET SUAN LUANG, T 7 = P o
BANGKOK. 10250 THAILAND. s AL m't E |:c|
5. Frequency and time weightings at | kHz v - 02 02
Location : - 2 t 6. Long '_““"I‘“hm'y j 5 0.1 0.1
Ambient Temperature : (230 43) oC | 7. Level linearity on the reference level range 2 0.2 0.3
Pressure : (1013 £3) kPa | B, Level linearity including the level range control 3 - 0.2 0.3
Relative Humidity : {500 +20 ) % ey 9. Tone burst response v 02 0.3
| Whelss | 10. Peak € sound level 7| - 02 YY)
Received Date : 11 OCTOBER 2023 st 11. Overload indication v - 02 0.5
Calibration Date : 19-20 OCTOBER 2023 12. High level stability o - (%] 01
Date of Issue : 24 OCTOBER 2023
MNote : Pass/Fail evaluation for each parameter,
Calibrated by : Nathakom Pisuspalsan will be considered together from the Timit and the M ined inty of
Appreved by 7- W
( Thanakul Petchurai )
This certificate is issued in accordance with the requi of ISOVIEC 17025 standard, may not be reproduced

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

QF-TSE2-04-D4-020664
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

ARAREIALES CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert.No. 1 ACL23323
Job No. : VCTACO011
Pages dol 8
Result of calibration :
1. Absolute sensitivity
Reference Measured Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB) (dB) (dB)
93,0 (93.98) 939 00 0.3

2. Self-generated noise
2.1 Normal test

Measured Value
(dB)
15.8

2.2 The microphone of the sound leved meter was replaced by electrical signal input deviee.

Frequency Measured value

Weighting (dB)

A - weight 120

C - weight 182
Flat 24.0

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

Frequency Deviation from various fr ighting response curve (dB)
H. Accey
(e Flar Coweight | Acweight .
Limits
125 0.3 0.3 0.3 +1.5
1000 0.0 0.0 0.0 1.0
3000 0.5 0.6 0.6 +5.0

QF-T51 2-04-04-010664
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Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No.  : VC6TAC011

Pages  : GolB
7. Level linearity on the reference level range
Anticipated Measured Deviated Acceptance
Value Value Value Limits
(dB ) (dB) 1dB) (dB)
137.0 137.0 0.0 +1.1
136.0 136.0 0.0 =11
135.0 135.0 0.0 1.1
134.0 134.0 0.0 +1.1
133.0 133.0 0.0 +1.1
1320 1320 0.0 + 1.1
131.0 131.0 0.0 +1.1
129.0 129.0 0.0 +1.1
124.0 124.0 0.0 1.1
190 119.0 0.0 x1.1
114.0 114.0 0.0 & LI
1080 109.0 0.0 1.1
1040 104.0 0.0 +1.1
99.0 99.0 0.0 * 1.1
94.0 94.0 0.0 =11
89.0 880 0.0 1.1
4.0 840 0.0 +1.1
79.0 5.0 0.0 +1.1
74.0 74.0 0.0 x1.1
690 65.0 0.0 * L1
64.0 64.0 0.0 + 1.1
59.0 59.0 0.0 *1.1
54.0 53.9 0.1 =11
49.0 49.0 0.0 + L1
440 44.0 0.0 =1
38.0 38.9 0.1 +11
3.0 339 0.1 x1.1
30.0 29.9 0.1 x L1
29.0 28.9 0.1 +1.1
28.0 7.9 0.1 +1.1
27.0 26.8 0.2 %11
26.0 5.9 -1 %L1
25.0 24.8 0.2 11

QF-TS12-D4-D4-020604
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Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No. @ VC6TACDO11

Pages : Sof8
4 signal tests of freg ghting:
Weighting network response with relative w | kHz.
Frequency Deviation from various freg ighting response curve (dB)
(Hz ) 7 c Acceptance
Flat Ceweight A-weight Limits
63 0.0 0.0 0.0 2.0
125 0.0 0.0 0.0 1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 +1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
E000 0.0 0.1 0.1 5.0

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

Anticipated Measured Deviated Acceplance

Frequency Value Value Value Limits
Weighting (dB) (dB) (dB) (dB)
A - weight 94.0 940 0.0 £02
€ - weight 94.0 94.0 0.0 £02

Flat 94.0 940 0.0 £02

5.2 Time weighting at 1 kHz

Anticipated | Measured Deviated | Acceptance

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

6. Long - term stability

SLM Display | SLM Display | Deviated | Acceptance

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

QF-TS1 2-04-04-02 0664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SR RLatey CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No. @ VOC6TACO011

Pages : Tof§
8. Level linearity including the level range control
Anticipated Measured Deviated Acceptance
Range Value Value Value Limits
(di) (dB ) (dB ) (dB )
Auto 94.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated |  Measured Devipted | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting (ms) (dB) (dB) (dB) (dB)
0.25 1 108.0 107.9 -0.1 1.5;-5.0
Fast 2 8 117.0 1o 0.0
200 300 134.0 134.0 0.0 *1.0
St 2 8 108.0 108.0 0.0 1.5;-5.0
200 800 127.6 127.6 0.0 =10
0.25 1 99.0 98.9 0.1 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-2.5
200 800 128.0 128.0 0.0 £1.0
10. Peak C sound level
Number of eycle Anticipated | Measured Deviated | Acceplance
in Value Value, Lepeak Value Limits
test signal (dB) (dB ) (dB) (dB )
Continuous 133.0 133.0 0.0 3.0
One 1364 1362 0.2 +3.0
Number of eyele Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB ) (dB )
Continuous 133.0 1330 0.0 2.0
Positive half cycle 1354 1352 0.2 +2.0
Negative half cycle 1354 135.2 0.2 2.0

QF-TS 1 2-04-04-020664




S I'_T HI POB N, SITHIPORN ASSOCIATES CO.,LTD.
aRsRslales CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23323
Job No. : VC6TACHO11

Pages : Bof§
11. Overload indication
Measured value ( dB ) Deviated Acceptance
Positive Negative Value Limits
one-half cycle | one-half cycle (dB) (dB)
89.6 £9.6 0.0 #1.5
12. High level stability
SLM Display | SLM Display Deviated Acceplance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) (dB)
A - weight 137.0 137.0 0.0 0.3

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

or any value followi Lati ding a lavel of d of imately 95 %

End of Callbration Certif

QF-TS12-404-04-020664
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Cert. No. : ACL23324
Job No. : VC6TACH11

Pages : 2of8

Calibration Procedure : CP-AC-0

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 (201 3] Standard for sound level meter (SLM)L

The SLM had tests to Acoustical and Electrical signal tests of freq ighting with hoic chamber and Refi

Standard Instruments.

Faor tests results of each items were made by ion of each I display and also with SLM's display.

Condition of this result of calibration :

1. Reference Standard Instruments :
Instrument Model Serial No, Cert, No, Due Date
Waveform Generator 33210A MY48017076 EF-0009-23 07-FEB-24
‘Waveform Generator 335118 MY32302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30M0266  13-FEB-24
Digital Multimeter 33461 MY53220076 EEL.BP 29/0266  13-FEB-24
Digital Multimeter 344614 MY60024273  EEL.BP 31/0266 14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 0B-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 sccurate as shown on date and place of calibration for this calibrated item only.
3, This certificate is traceable 1o the i ional system of unit maintained at :

3.1 Mational Institute of Metrology (Thailand),

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

QF-TS1 2-(4-08-020664
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Calibration Certificate
Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42/ Microphone UC-52 / Preamplifier NH-24
Serial No.: OOBTIN09 7 1713421 73485
1D No.: RYG_FSO384
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Laocation : =

Ambient Temperature : (230 £3) C

Pressure : (1013 £3) kPa

Relative Humidity : (500 +20 ) Y

Received Date : Il OCTOBER 2023

Calibration Date : 1920 OCTOBZR 2023

Date of Issue : 24 OCTOBER 2023
Calibrated by : Nathakorn Pisutpaisan
Appreved by 7 M/\--

( Thanakul Petchurai )
This certil is issued in d: with the regui of ISOVIEC 17025 standard, may not be reproduced

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

QF-TS 1 2404-04-020664

R CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23324
Job No. : VO6TACH011
Pages : 3of8
Summary of Measurement Result ;.
Parameter Pass Fail uncertainty of
i measurement (dB)
1. Absolute sensitivity v - 02 N/A
2. Self-generated noise v - 0.2 N/A
3. Acoustical signal tests of ghiings
125 Hz v - 0.3 0.6
1000 Hz o - 0.3 0.6
8000 Hz v - 03 0.7
4. Electrical signal tests of frequency weightings
For 10 Hz to 4 kHz v - 0.3 0.6
For >4 kHz to 10 kHz v - 0.3 0.7
For > 10 kHz 10 20 kHz - - 1.0
5. Frequency and time weightings at | kHz v 0.2 0.2
6. Long - term stability o - 0.1 0.1
7. Level linearity on the reference level range Ve 0.2 03
8. Level lincarity including the level range control v 0.2 0.3
9. Tone burst response v 0.2 0.3
10. Peak C sound level A 0.2 0.35
11. Overload indi v 02 0.25
12, High level stability v 0.1 0.1
MNote Pass/Fail evaluation for cach parameter,
will be considered together from the acceptance limit and the Mixi ied inty of

QF-TS1 2-04-04-020664
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SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

AEaGla e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert. No. : ACL23324
Job No. : VC6TACO011
Pages  : 40f8
Result of calibration :
1. Absolute sensitivity
Reference M zasured Acceplance
Acoustic Signal Value Deviation Limit
(dB) idn) (dB) (dB)
93.9 (93.98) 93.9 0.0 0.3

1, Self-generated noise
2.1 Normal test

Measured Vahe
{dB )
16.8

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

Frequency Measured value

Weighting (dB)

A - weight 1.3

C - weight 175
Flat 231

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

Frequency Deviation from various ighting response curve (dB)
(Hz) Acceplance
F Cowei A-wei
Flat weight weight Limits
125 0.4 04 0.5 +15
1000 0.0 0.0 0.0 1.0
3000 -1.2 1.1 -1.1 5.0

QF-TS1 2-04-04-020664
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Cert. No. : ACL23324
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7. Level linearity on the reference level range

Anticipated | Measured | Devisted | Acceptance
Value Value Value Limits
(dB ) (dB ) dB ) (dB )}
137.0 137.0 0.0 £1.1
1360 136.0 0.0 *1.1
135.0 135.0 0.0 1.1
134.0 134.0 0.0 x 1.1
133.0 133.0 0.0 1.1
132.0 132.0 0.0 +1.1
1310 131.0 0.0 L1
129.0 129.0 0.0 %L1
124.0 124.0 0.0 L1
119.0 119.0 0.0 1.1
114.0 1140 0.0 %11
109.0 1090.0 0.0 1.1
104.0 104.0 0.0 1.1
9.0 99.0 0.0 *1.1
4.0 94.0 0.0 1.1
89.0 89.0 0.0 =11
34.0 4.0 0.0 1.1
79.0 79.0 0.0 +1.1
T4.0 T4.0 0.0 +1.1
69.0 69.0 0.0 1.1
64.0 64.0 0.0 1.1
59.0 59.0 0.0 =1
54.0 339 0.1 + 1.1
49.0 49.0 0.0 + 1.1
44.0 43.9 0.1 +1.1
39.0 389 0.1 £1.1
4.0 34.0 0.0 =11
30,0 29.9 0.1 1.1
200 289 0.1 +1.]
28.0 279 0.1 1.1
270 26.9 0.1 + 1.1
26.0 25.8 0.2 +1.1
250 24.9 L1 *1.1

QF-TSI2-04-04-020664
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Cert. No. : ACL23324
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4. Electrical signal tests of frequency weightings
Weighting network response with relative to | kHz.

Frequency Deviation from variovs fr ighting response curve (dB)

{Hz) - . Acceptance
Flat C-weight A-weight Limits
63 0.1 0.0 .1 2.0
125 0.0 0.0 0.0 +1.5
250 0.0 0.0 0.0 +1.5
500 0.0 0.0 0.0 +1.5
1000 0.0 0.0 0.0 1.0
2000 0.0 0.0 0.0 +2.0
4000 0.0 0.0 0.0 +3.0
3000 0.0 0.1 0.1 +5.0

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

Anticipated | Measured Devisted | Acceptance

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

Flat 94.0 94.0 0.0 +0.2

5.2 Time weighting at 1 kHz

Anticipated Measured Deviated Acceptance

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

6. Long - term stability

SLM Display | SLM Display | Devisted | Acceptance

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

QF-TS1 2-4M-(4-020664
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8. Level linearity including the level range control

Anticipated Measured Deviated Avceplance
Range Value Value Value Limits
(dB ) (dB ) (dB) (dB)
Auto 9.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst Anticipated Measured Devinted | Acceptance
duration, Th Cyele Value Value Value Limits
Weighting | (ms) (d8) (dB) (dB) (dB)
0.25 1 108.0 107.9 0.1 1.5;-5.0
Fast 2 5 117.0 117.0 0.0 1.0;-25
200 00 134.0 134.0 0.0 1.0
Siow 2 8 108.0 108.0 0.0 1.5 ;-5.0
200 800 127.6 127.6 0.0 +1.0
0.25 1 99.0 98.9 01 1.5;-5.0
SEL 2 8 108.0 108.0 0.0 1.0;-25
200 800 128.0 128.0 0.0 +1.0

10, Peak C sound level

Number of cycle Anticipated | Measured Devisted | Acceptance
in Value Value, Lepeak|  Value Limits
test signal (dB ) (dB) (dB) (dB)
Continuous 133.0 133.0 0.0 +3.0
One 1364 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 133.0 133.0 0.0 +2.0
Positive half cycle 1354 135.2 0.2 +2.0
Negative half cycle 1354 135.2 02 +2.)

QF-TS12-04-04-020664




S ITH | POR N, SITHIPORN ASSOCIATES CO,LTD.
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CALIBRATION LABORATORY CERTIFICATE OF CALIBRATION 205048
Continuation of Calibration Certificate et
Cert. No, 5 ACL33324 Environmental conditions
Job No. : VOSTACO011
Pages  : BofS The following conditions were recorded at the time of the test:
) Bofore  Pressure: 10248 kPa Temperature: 23.4 °C Humidity: 34 %
After Pressure:  102.48 kPa Temperature: 23.4 *C Humidity: 35 %
11. Overload indication
Test i it
Measured value ( dB ) Deviated Acceptance e
Positive Negative Value Limits Model Serial number
onc-halfeycle | onehalfeycle | (dB) (an) Distartion Meter Kaltoy 2048 oo chld
9.7 9.6 01 315 Acoustic Calibrator Bruel and Kjaar 421 2610257
Environmental Monitor Comet T7510 21962628
12. High level stability
Initial Acoustic Results
SLM Displa SLM Display ‘i
splay splay Deviated Acceptance E: ted | Sample 1 | Sample 2 | Sample 3| A o
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB) (dB) Lavel (dB) 114.00 11417 114,18 11417 11417 017 30,75 0.11dB
A - weight 137.0 137.0 0.0 03 Distortion (%) <4.00 028 0.25 023 0.25 0.25 +4.00 0.13%
Frequency (Hz) 1000.0 1004.0 1004.0 1004.0 1004.0 4.0 1200 0.1 Hz
The ord (as i by the i of
measurement, must not exceed the corresponding tolerance.
The reported uncertainty is based on a stancard uncertainty multiplied by coverage factor & = 2
) v L . Adjusted Acoustic Results
orany value g providing a lavel of ¢ of 95 %
Expected | Sample 1 | Sample 2 | Sample 3| Average | Deviation | Tol
End of Calibration Certificate
Level (dB) 114.00 114.02 114.01 114.01 1140 om 20,75 0.11dB8
Distortion (%) <4.00 0.23 0.26 0.25 0.25 0.28 +4.00 0.13%
|Frequency (Hz) 1000.0 1004.1 1004.0 1004.0 1004.0 4.0 +20.0 0.1 Hz
Functionality Results
QF-TS1 2-4M-04-020664 W End'of veauity
Fagpen P |

CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 15 December 2023 CERTIFICATE NUMBER 205046

Cirrus Research plc Page 1of2
Acoustic House Approved signatory
Bridlington Road N.Smith

Hunman| : ;
North Yorkshire Electronically signed:
YO14 0PH

United Kingdom \QD%%

doseBadge Reader : IEC 60942:2003

Instrument information

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

Serial number: 75996

Class: 2

Test summary
Date of calibration: 15 December 2023

The doseBadge reader detailed above has been cali to the publ data as n the g manual
and in the half-inch The and I used are as dmibed In IEC&M_ZOGS Annex B —
level,

Periodic Tests and three of the sound wera made.

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

The results have been cormected to the reference pressue of 101.33 kPa using the manufacturer's data.
The doseBadge Reader has been shown to conform to the Class 2 requirements \‘orpoﬂamc testing, described in Annex

B of IEC 80942:2003 for the sound pressure level(s) and f stated, for the ians under
which the tests were performed.

However, as public evid was not availabl l‘runatashng g for pattern appuwal to
demonsirate that the model of B Reader 1o the i for

Annex A of IEC 60842:2003, no general statement or corclusion can be made about conformance of the dosaﬂadge
Reader to the requirements of IEC 60942:2003.

MNotes:

This cortificate provides traceability of measurermant 1o the SI system cf units and/or 1o units of measurement realisod at the National
meﬁ-wwmm This cartificate may not be mproduced othar than in full, except with the prior writien
app ly to the mmmn expanded uncertainty is based on 8
stardard factor k=2, providing a coverage probability of approximately 5%,

CERTIFICATE OF CALIBRATION

vy

/135

ISSUED BY Cirrus Research plc

DATE OF ISSUE 29 January 2024 CERTIFICATE NUMBER 207437

|
.'
]
I
g

Cirrus Research plc
Acoustic House Approved signatory
:ﬂdllllgt:n Road N.Smith

unman -
Yot ggreehee e =
United Kingdom \\) i 2 -%

doseBadge Reader : IEC 60942:2003

Instrument information

Manufacturer: Cirrus Research ple Notes:
Model: RC:1104A

Serlal number: 73728

Class: 2

Test summary
Date of calibration: 29 January 2024

The doseBadge reader detailed above has been calil o the pubi dataas ibed in the operating manual
and In the half-inch The p i and used are as described in IECS0942_2003 Annex B -
Periodic Tests and three of the sound level, fi y and total were made.

q

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cimrus
Rese

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.
The doseBadge Reader has been shown to conform to the Class 2 requirements for periodic testing, described in Annex

BollEC 3 for the sound p fevel(s) and freqL stated, for the jons under
which the tests were performed.

However, as public 'was not available, from a testing P for pattem approval, to
demonstrate that the model of Reader to the i for pattern din

Annex A of IEC 80842:2003, no gemra‘l statement or conclusion can be made about conformance of the doseBadge
Reader to the requirements of IEC 60842:2003.
Notes:

revides traceabdity of ummmdmmmnumu realised
Labaratory of ofher mcognised naticnal metrology institutes. This certificate may e other than in full, wmhwm
wldmmm mmummmumﬂhnwmummmm mwmmm-mmu
rd wncestainty railtiplad by B covernge facior ke2, providing AR Pl ry of




Certificate Number:
CERTIFICATE OF CALIBRATION 207437
Page 2 of 2
ALS ROTA METER CALIBRATION RESULT JANUARY 2024
Environmanial conditions Rotameter ID. Calibration Date Regression Result Coefficient (RY)
The following conditions were recorded at the time of the test: -
Before  Pressure: 101.44 kPa Temperature: 21.3 °C Humidity:  35.8 % SGK_FS0133 B¢ ilan 24 ¥'=1.0047x + 1.8667 08999
After Pressure:  101.44 kPa Temperature: 21.3°C Humidity: 359 % BCK_FS40 04 Jan 24 ¥ =100 + 13,149 10000
SGK_FS0141 04 Jan 24 ¥ =11119% - 1.1387 0.9994
Test equipment SGK_FS0142 04 Jan 24 ¥'=1.0179x + 0.3633 0.9999
R Model s SGK_FS0143 04 Jan 24 ¥ = 1.054x + 2.2352 1.0000
Distortion Meter Keithley 2015 0094818
Acoustic Calibrator Bruel and Kjaer 4231 2610257 2 -ﬂdw:
E Monitor Comet 7510 21962628 Review By : Wieh— A Approved By :
{Mr. Wichan Choonharat) {Mr.Sarayuth Jittranont)
Initial Acoustic Results Envira Field Services Manager Assistant General Manager
Expected | Sample 1 | Sample 2 | Sample 3 | Averag Tol
Level (dB) 11400 | 11431 | 11431 | 11428 | 11430 0.30 £0.75 0.11d8
Distortion (%) <4.00 032 0.26 0.40 033 033 +4.00 0.13%
Frequency (Hz) | 10000 | 9982 998.3 998.3 998.3 a7 £20.0 0.1Hz
The d i (as app! 3 by the uncertainty of
measurement, must not exceed the corresponding tolerance.
Adjusted Acoustic Results
Expected | Sample 1 | Sample 2 | Sample 3 | A g Deviati
Level (4B) 11400 | 11401 | 11401 | 11402 | 11401 0.01 2075 0.11d8
Distartion (%) <400 0.30 0.34 034 0.33 0.33 +4,00 0.13%
Frequency (Hz) | 10000 | 881 9983 998.3 998.2 4.8 200 0.1Hz
Functionality Results
End of results
Page 2ol 2 ALS Laboratony Grogp
ALS ROTA METER CALIBRATION RESULT JANUARY 2024 ALS. ROTA METER CALIBRATION RESULT APRIL 2024
Rotameter 1D. Calibration Date Regression Result Coefficient (R") Rotameter 1D. Calibration Date Regression Result Coefficient (R")
BKK_FS0585 10 Jan 24 ¥ =1.0351x + 23733 0.9998 BKK_FS0585 23 Apr 24 ¥ =1.0822% + 225 0.9997
BKK_FS0587 10 Jan 24 ¥ = 1.0168x + 15,05 0.9997 BKK_FS0567 23 Apr 24 ¥'=1.0111x + 16.357 0.9994
BKK_FS0592 10 Jan 24 ¥ = 1,0013x + 12.556 1.0000 BKK_FS0592 23 Apr 24 ¥ = 1.001x + 14.551 1.0000
BKK_FS0594 10 Jan 24 ¥ = 1.0048x + 49762 1.0000 BKK_FS0504 23 Apr 24 ¥ = 1.0048x + 49762 1.0000
BKK_FS1004 04 Jan 24 ¥ =0.9873x + 1347 0.9993 BKK_FS1004 01 Apr 24 ¥ = 0.9826x + 12.32 0.9998
BKK_FS1005 04 Jan 24 ¥=1.0187x+125 0.9998 BKK_FS1005 01 Apr 24 ¥'=1.0183x + 00633 0.9998
BKK_FS1006 04 Jan 24 ¥ = 1.1589% - 3.6605 0.9981 BKK_FS1006 01 Apr 24 ¥ = 1.1534x - 3.3241 0.9989
BKK_FS1007 10 Jan 24 ¥ = 1.1347x + 1.6007 0.9989 BKK_FS1007 23 Apr 24 ¥'=1.1084x + 29017 0.9994
BKK_FS1008 10 Jan 24 ¥ =1.127x +4.3827 0.9996 BKK_FS1008 06 May 24 Y= 1.1347% + 21915 0.9996
BKK_FS1017 04 Jan 24 ¥ = 1.0632x - 0.0701 0.9998 BKK_FS1011 07 May 24 ¥ = 1.3995x - 7.1671 0.9994
BKK_FS1018 04 Jan 24 ¥ = 1,015 + 12867 0.9996 BKK_FS1012 07 May 24 ¥ = 1.0488x - 26,533 0.9998
BKK_FS1019 04 Jan 24 ¥ = 1.0019x + 8.4867 1.0000 BKK_FS1013 07 May 24 ¥ = 1.0256x - 57.741 1.0000
BKK_FS1026 19 Jan 24 ¥ = 0.9618x + 1.9626 0.9999 BKK_FS1017 04 Apr 24 ¥'=1.0213% + 01156 1.0000
BKK_FS1027 18 Jan 24 ¥ = 1.0065x - 4.3786 1.0000 BKK_FS1018 04 Apr 24 ¥'=1.0007x + 13933 0.9999
BKK_FS1028 19 Jan 24 ¥ = 1.0184x - 37.308 0.9997 BKK_FS1019 04 Apr 24 ¥ = 1.0038x - 1.3381 1.0000
BKK_FS1029 19 Jan 24 ¥ = 0.9809x + 2.7925 09977 BKK_FS1020 04 Apr 24 ¥ = 1.003x + 5.7656 1.0000
BKK_FS1030 19 Jan 24 Y =0.996x - 13286 1.0000 BKK_FS1021 04 Apr 24 ¥ = 1.0096x - 25,605 0.9926
BKK_FS1031 19 Jan 24 ¥ = 1.015x - 27.236 0.9997 BKK_FS1022 04 Apr 24 ¥ = 1.0937x - 103.66 0.9980
BKK_FS1039 04 Jan 24 ¥ = 1.0047x + 8.0267 0.9997 BKK_FS1023 07 May 24 ¥ =1.1613x - 2675 1.0000
BKK_FS1040 04 Jan 24 ¥ = 1.0059x + 36952 1.0000 BKK_FS1024 07 May 24 ¥ = 1.0157 - 4.3362 1.0000
BKK_FS1041 04 Jan 24 ¥ = 1.0677x - 0.0486 0.9995 BKK_FS1025 07 May 24 ¥ =1.0018x - 4 6236 0.9999
BKK_FS1042 04 Jan 24 ¥=1.0021x + 11.273 0.9995 BKK_F51026 19.Jan 24 ¥=0.9618x + 1.9626 09999
BKK_FS1043 04 Jan 24 ¥ = 1,0023x + 8.3905 1.0000 BKK_FS1027 19 Jan 24 ¥ = 1.0065x - 4.3788 1.0000
BKK_FS1044 04 Jan 24 ¥ = 1.0738x + 1.2527 0.9997 BKK_FS1028 19.Jan 24 ¥ = 1.0184x - 37.308 09997
PHK_FS0027 10 Jan 24 ¥ = 1.1096x + 0.3565 1.0000 BKK_FS1029 19 Jan 24 ¥'=0,9808x + 2.7925 0.9977
PHK_FS0028 10 Jan 24 ¥ = 1.034x - 2.52 1.0000 BKK_FS1030 19 Jan 24 ¥ = 0.996x - 1.3286 1.0000
PHK_FS0029 10 Jan 24 ¥ = 1,0017x + 8.0124 1.0000 . BKKFS1031 | 19uan24 | v=ioisx-27238 09907
RYG_FS0197 04 Jan 24 ¥ = 1.0045x + 10.275 1.0000 BKK_FS1039 01 Apr 24 ¥'=0.9909x + 11.357 0.9991
RYG_FS0198 04 Jan 24 ¥ = 1.0024x% + 10.1 1.0000 BKK_FS1040 01 Apr 24 ¥ =1.0121% - 19,203 0.9996
RYG_FS0199 04 Jan 24 10343 - 0.3854 0.9999 BKK_FS1041 01 Apr 24 ¥'=1.0176x + 14813 0.9996
RYG_FS0654 04 Jan 24 ¥ = 1,0520x + 0.1565 0.9996 | BKK_F51042 01 Apr24. | ¥=0.9927x+10.76 09995
RYG_FS0655 04 Jan 24 ¥ = 0.992x + 8.9667 0.9992 BKK_FS1043 01 Apr 24 ¥ = 0.9965x + 13,696 1.0000
RYG_FS0656 04 Jan 24 ¥ = 1.0068x -2.8429 1.0000 BKK_FS1044 01 Apr 24 ¥ =1.1159x - 09354 09978
RYG_FS0657 04 Jan 24 ¥ = 1.0472x +1.9228 0.9999 PHK_FS0027 06 May 24 ¥=1,1281x + 0.4949 0.9997
RYG_FS0658 04 Jan 24 ¥ = 0.9675x + 20.263 0.9996 PHK_FS0028 06 May 24 ¥ =1.0332x - 1.8233 0.9999
RYG_FS0659 04 Jan 24 ¥ = 1.0028x + 10.275 1.0000 PHK_FS0029 06 May 24 Y= 1.001x + 10.848 1.0000
SGK_FS0135 17 Jan 24 ¥ = 1.0145x + 2.8273 1.0000 RYG_FS0197 01 Apr 24 ¥'= 1.0045x + 10.275 1.0000
SGK_FS0136 17 Jan 24 ¥=10113x+175 0.9999 RYG_FS0198 01 Apr 24 ¥ =1.0061x + 0.715 0.9999
SGK_FS0138 04 Jan 24 ¥ = 1.0632x - 1.0034 0.9999 RYG_FS0199 01 Apr 24 ¥ = 0.976x + 3.1497 0.9998
Page 1of2 ALS Laboratory Group Page 162 ALS Labortony Group




Sartorius (Thailand) Co., Ltd.

120 Rawna B Rosd. Bangksk 10310

. Husipowang,
Tel +6% 2643 6361-8 Fax +68 2043-8307, o-mal service haland @rancnus com

ALS ROTA METER CALIBRATION RESULT APRIL 2024 SARTORILS
Rotameter ID. Calibration Date Regression Result Coefficient (R?) /C Q |fo . I"'Ir—
RYG_FS0654 01 Apr 24 Y = 1.0354x + 0.3361 09998 @[(qf . @ @ H‘g . -
RYG_FS0655 01 Apr2a ¥ =0978x+13803 0.9991 i Sl il of Calibration
RYG_FS0656 o1 24 ¥ =1.0035x + 6.879 0.9999
RYG&Fsoss'r o mﬂ Ve 1023 ’o o Model Number :  MSE125P-100-DU Certificate No. : 238CI0114
=1. +0.8008 09982
= hpr Description : Semi-mécro Balance Issued Date - Friday, March 03, 2023
RYG_FS0658 01 Apr 24 ¥ = 0.9905x + 9.8867 09996 ) S L
e o = T e : Serial Number : 0033108082 Reference No. : 204833
S0659 = 0,9994: 0000
SGK-FSDHS 23»‘9'2‘ ¥ |Ium‘ .4 #aaa 1.0000 s RYG BN
=1 +4. E
— Apr * Manufacturer : Sarforius Page No. : 20f3
SGK_FS0136 23 Apr 24 Y = 1.0134x + 36467 1.0000 =
SGK_FS0138 04 Apr 24 ¥ = 1.0849% - 03684 09988 Calibration Results : Without Adjustment
SGK_FS0139 04 Apr 24 ¥ = 1.0086x + 3.1267 0.9388 = e =
= Ape Repeatability Eccentricity (Off-center loading error)
SGK_FS0140 04 Apr 24 ¥ = 1.00209 + 7.5181 1.0000
SGK_Fs0141 23 Apr 24 ¥ = 11128 - 0.0619 0.9997 e same lood witin & fsplaced  |rmadout of e oad. Le. 173 or 14 of magimim capaciy, Fraces i the
SGK_FS0142 23 Apr 24 ¥ = 1.0136x + 2.4267 09999 e e n ki i o o, oy
SGK_FS0143 23 Apr 24 ¥ = 1.0036x + B.3162 1.0000
Nominal Value : (Low Load) | s.00002 Nominal value : 50 g
5 9 5.00002 Tolerance 0.00015 a9
=Y Tolarance beoiis
Review By : Wb Ch Approved By : 0.000015 g 5.00002 )
{Mr. Wichan Choonharat) (Mr.Sarayuth Jatranont) 5.00000 1
Neminal Value : (High Load) 3.00002 | e 2 b0a01
Enviro Field Services Manager Assistant General Manager g4 g T T3 b0008 3 0.00000
Tolarance 5.00001 ["s0.00000 > 7 4 | 0.00002
0000015 g 5. 00002 | £0.00001 5 | 0.00002
%, 00002 [ £0.0000 5 |
Standard Deviation 0.000007 0. un"cng
Linearity
Describes #he Enear alope
Tolerance 0.00004 g
Nominal Vialue Conventional Mass Value | Disglayed Value Uncertainty
(@) | i@ M@ (g
0. 01 0. 01000 a,01000 0.000026
0.1 | 0.10000 9.10000 7 0.600026
1 | 1.00000 1.00000 0. nnccu | 0.000028
z | 2.00002 2.00002 I 0.00000 | 4. 600030
5 [ 5.00002 5.00001 | -0.00001 | 0.000033
10 | 10.00002 10.00002 0.00000 | 0.000038
20 | 20.00000 20. 60060 0.00000 | 0000048
30 [ 30.00002 30.00002 0.00000 | "0.000240
40 40.00003 40.00002 -0.00001 | 0 87
50 50.00002 50, 00001 -0,00001 | 0. 1
SOP FM 33 03 February 2022
Page 2ol 2 ALS Latoratory Group
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Sartorius (Thailand) Co., Ltd.
12% Rama & Road, Husykwang, Huaykwang, Banghok 10310
Tel +56 2642 83818 _ e-mail service thadandGsanori com

Model Number MSE125P-100-DU
Description : Seml-micro Balance
Serial Number: 0033108983

ID Mo. : RYG_EN0004
Marnufacturer Sartorius.

Customer Name

APPROVI Y ’-E ‘{'::'é/
’J@ of Calibratia -

oslae

SARTORILS

REVIEW BY Tm“‘w

n
MEXT CAL. DATE .9'1'

Certificate No. :
Issued Date
Reference No. :

2SBCIDI 14
Friday, March 03, 2023
204833

Page No. : 103

: ALS Laboratory Group {Thailand) Co. Lid. (Rayong Branch)

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

Calibrated Place : ALS Laboratory Group (Thaitand) Co., .id.(Balance Reom) g
616/10 Moo 5 T.Maenam Khu, A Plusk Daeng, Rayong 21140, Thailand,

Calibrated By :
Calibration Date :

Metrological data :
Capacity : 120 g

Reasons for calibvation

[ Wew tnstaliation  [7] Service / Regaired  [5] Recaibration) Maintenarce

Mr.Chonchal Inthana
Wednesday, March 01, 2023

Readability:  0.00001

Calibration

Procedure No. : This calibration was conducted by
Using in-house calibration procedure number (W1-003)
Based on UKAS LAB 14 2018

Ambients Conditions:

Temperature : 24.0°C E 5.0°C
Humidly: B30%RH : 100%RH
Pressure sy +

Equipment Condition: 2] Good Operse [ P

Measurament Method

is the

UKAS Publication Ref :Lab 14
inty which ts obtained from the standard uncertainty multiplied by the

stated expended
wth]hMaMnfmﬂmdlM 95% Ilnmmmmmm the Guida to

which

realisa the unkd

(BUM), The c:

Sartorius Matrological
Traceability:

Model Number | Description
YC5011-522-00 | Sartorius weight set 1
MHB-3825D  |HumidyfBs

according bo the

Sl’.ldani Wdunﬁfsﬂ Rm‘tofTolaanm came form list of

- 5000g E2,YCS011-622.00

This and apply this anky.

This certificate may not be rearoduced oiher than in full except with
i Operation Division

Sartorius (Thailand) Co., Ltd.
120 Rama § fooad, Huarykwing. Bangiok 10310

Tl +08 2843 8301-0 Fax +08 28438307, e-mai: servics thatandsarorius.com

Model Number; M P-100-DU
Description : Semi-micro Balance
Serial Number . 0033108993

10 Mo, - RYG_EN0004
Manufacturer : Sartorius

SARTORILS

t? Tk
“@@U@ of Calibration

Centificate No. ©
Issved Date :
Referenca No. -

238CI0114
Friday, March 03, 2023
204833

Page No. © 3of3

Calibration Results : Without Adjustment

Repeatability Eccentricity (Off-center loading error)
ki J‘;!ﬂu‘ﬂﬂmw“nh
repeatedly on i used fo rciche of the we adddicnal
eapress reproccdy quanitatively ey A7)
Norminal Value : (Low Load) 100.0000  INominal value : 50 ]
g 160.0000 Tolerance 0.00015 9
Tolerance 100.0000
0.000015 g 10¢.0000 Difference
100.0000 1 _
MNominal Value - (High Lead) 100.0000 2 3
00 g 100.0001 3 -
Tolerance 100.0000 - n 4| =
0.000015 a 100.0000 5 [ -
100.0000 & 2
Standard Deviation 0.00003
Linearity
Descrbes > o B slope.
Tolerance 0.0001 g
Neminal Value Conventional Mass Value Disglayed Value
@ ! -] L]
€5 €5.0000
10 70.0000
75 75,0000
80 80.0000 '
B85 B 85,0001
90 | 30, 000 30,0001
85 | 95,0001 35,0001
100 106. 0000 100,0000 |  0.00024
110 ] 110.0000 10,0000 0.00026
120 | 120.0000 120.0000 0.00028
_.E_"‘;EﬂE!
SOP FM 33 03 Fobruary 2022




Sartorius (Thailand) Co., Ltd.
129 Rama 8 Read, Husyiovang, Husylwang, Basghak 10313
Tek 468 2643 £351.8 , 0-makk senvice thalendgarionus.com

&8 pie S/RTORILS

Sartorius (Thailand) Co., Ltd.
128 Rams 9 Road, Musyiwang, Husykwseg, Bangkok 10310
e P ; ma

S/ARTORILS

NSC-TISITIS 17025
/@ i d@j @l i ' ' CGIlE -
. - . L | EEEWEY s
APPROVED BY -,é’i’ o= of Calibration :
\EEgililie w of Calibration o serroveoey L2
MEXT CAL. DATE 2100000 Model Number:  MSE125P-100-0U )
Mode! Number:  MSE125P-100-DU S Certificate No.: 24BCI00T1 Description : Semi-micro Balance
Description : Semi-micro Balance Issued Date:  Friday, February23,2024 Serlal Number: 0033108993
Serial Number : 0033108883 No.: 228196 S 1D No. : RYG_EN00D4
ID No. : RYG_ENDOO4 _ Sartorius _ PageMo.:  3of3
Manufacturer:  Sartorius PageNo.: 1013 - Callbratlon Results : Without Adjustment
: ALS Laboratory Group (Thailand) Co.Ltd. (Rayong Branch)
Customer Name %m - R 1440 Tt Repeatability Eccentricity (Off-center loading error)
616/10 Moo 5 T Maenam Khu, A Pluak Daeng, Rayong 21140, Thailand. E
e Vior
Caliorated Place : ALS Laboratory Group (Thailand) Co., Ltd.(Balance Room) ™ it |mode o
UXEESS ReprDNsty quantlabeely. .
616/10 Moo 5 T.Maenam Khu, A Pluah Daeng, Rayong 21140, Thailand. v
N Norminal Value : (Low Load) . 100.0000  |Nominal value 50 g
Calibrated By:  Mr.Chonchai Inthana — Calibration ] 100.0000  |Tolerance 0.00015
TE———— ) ducted : 9
Calibration Date : Thursday, February 22,2024 Procedure No. : This calibration was conducted by _ Tolerance [ on.om
Using in-house caltation prooedurs nurbor (WL003) 0000015 g [ [eoaees Difference
Eﬂaﬂoﬂmw“‘!m‘-’ 100.0000 1
_— Nominal Value : (High Load) 100.0000 2
. Conditions: z]
Metrological data : Amblanis 100 g 100.0001 B
Capacity: _60./120. g Readabifity: 0.00001./0.0001 g T : 24.0°C % 50°%C Tolerance - 100.0000 - T4
e Hunkdty WORR & _100%RH 0.000015 g — | 1000000 & B -
. for calibration ressure 100.0000 e -
o esatnion D sevice Repored [ Rcatbation aitnance Stondard Deviation 0.00003
od  UKAS Publication Ref :Lab 14 Linearity
Moasurement 'Meﬂ}_ hod. which s obained fom th standard ncartainy mulpled by he - i otk
i it vith the Guide to e
o e Masspmmart (M), oo heatn : which Tolerance  0.0001 g
of cding 1o the Ir mmsmmdmlsn Raponurrolmmmmof - :
realise the unit 4 Nominal Value Conventional Mass Value Displayed Value Deviation Uncestainty |
il ?; 65 ?000 L:]on L —l'ﬂl |
Traceability: . 65,0000 0.0000 0.00015
ﬂyr 'D oo 70 70.0000 T0.0000 0.0000 0.00015
il Cetificate No. ue 75 75,0001 75,0000 0.00015 |
Model Mumber __ Deseription [Tracesviity _|CoifcateNo.  \Due Date _ — 0.00015
YCS011.622.00 |sarors sel 1mg - 5000 EZYCSO11-622:00 ’T M2308197S | 23-Aug-202 80 80,0001 80,0000 =0.0001 0.00016_|
YCS011-522-00 _ |Sanorts megnt set I Lufron MHB-3825D oKsH 18231845 85 85.0001 §5.0001 0.0000 0.00018
MHB-362SD __|Humidty/BarometerTemp Lution MHB-35250 —-——| 90 30.0001 90.0001 0.0000 0.00017
o 95 95.0001 95.0001 0.0000 0.00019
100 100.0000 100.0600 | 0.0000 0.00024
This certificate relata and apply this equipment caly. 110 | 110.0000 110.0000 0.0000 0.00026
mmmmummmmuwm Qs 120 _{ 120.0000 130.0000 | 0.0000 0.00026 |
Opesation Division —_—— L I |
Sartorus (Thadand) Ca., l.nd . A
End of Report.
Mr chonchai intrhana(Technical Manager)
S0P FM 33 03 February 2022 S0P FM 33 03 February 2022
Sartorius (Thailand) Co., Ltd.
1BR—DMW Husrylowang, hwnmw
T o s s 0 20 SARTORILS
© 2022 by Agllert Technologles Agilert Crosslab Compliance Services

of Calibration

Model Number:  MSE126P-100-DU Certificate No. : 24BCI00T1

Description: *  Semi-micro Balance Issued Date :  Friday, February 23, 2024
Serial Number: 0033108993 No.: 226156

1D No.: RYG_END0O4

Manuf; : Sarforius Page No. : 2ef3

Calibration Results : Without Adjustment

Repeatability E (Off-center loading error)
e ans in 10
inme = used o - adasng!
mrpreas Mooty quantlstvedy. f Rr8.
Nominal Value ; (Low Load) 5.00003 50.00003  |Nominal value 50 9
5 g 5.00001 50.00003 Tolerance 0.00015 ]
Tolerance 5.00003 50.00002
0.000015 g 5.00002 50. 20003 Difference
5.00001 50.20003 1 _
Nominal Value : (High Load) o000z 50.30003 2
50 9 5.00001 50. 30003 3 . 0001
Tolerance 5.00001 50. 20002 o 4 0.
0.000015 g 5.00002 50.30003 o 5 | 0.
| S.00002 50,0002 [ I -
Standard Deviation ~ 0.000008  0.000005
Linearity
Tolerance 0.00004 g
Nominal Value Value i Value Deviation Uncertainty
@ @) ) e @ |
0.01 " 0.01000 0.01000 0.00000 0.000024
0.1 0.10000 0.10000 0.00000 | 0.000025 |
1 1.00000 1,00000 0.00000 0.000027
F 2.00002 2.00002 0.00000 0.000028
| 5 5.00002 5.00003 0.00001 | 0.000031
10 10.00002 10.00004 0.00002 0.000036
20 20.00002 Z0.00002 | 0.00000 0.000049
30 30,00004 30.00003 ~0,00001 0.000089%
40 40.00005 10.00003 ~0.00002 0.000083
50 50.00002 50.00001 =0. 00001 0.000089
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Certificate of System Qualification

P

GC-00

System I0: CN11461066

Organization Name: ALS Laboratory Group (Thaland) Ca., Lid

Organization Location: 104 Soi 40 Phatthanakan Rd Kiwang Suan Luang, Kt Susn Lusing, Banghak 10250
Date Apeil 21, 2023 3:26:38 PM

EQP Name: AgileriRecommendod

EQP Revision: GC.0252

Overall Qualification Status: Pass

CDS Loagon Verdication - GC

Logan: Saenguthai Tasak

Gvarall €05 Logon Verification - GE Test Status

Pass

Systom Inspection and Basic Safoty and Operation

Mame:

Setpoint Status:

7890

Pass

Ovorall Systom Inspection and Basic Safety and Oporation Tost Status

Pass

Indot Pressure Dacay

Mame:

Setpoint Status:
Prissure:

Pressure Changa:
Agilert Recommended.

TESO
Frant 55L

250 sl

0.1 psi
s= (20 and <= |05

15 minutos

Dato: Aol 21, 2023 326238 PM

Systom ID:

CN11461066
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Overall Inlet Pressure Docay Test Status.
[P B
ln;'mmumlowlw
B .,lw - S _ .
o Front S50 o
I |;“. S e

wepeus [0 e [2 e
_— s &7

Limit Is parcentage of setpoint or 0.5 miminuts, whichever is largest.

Overall Inlet Pressure Accuracy Test Status.
Pass S J -
oL, - S Satpolnt Status:
Inlet Pressure Decay Flow Type:
_________ Se 1300
e s - SR e
Back Accuracy: 1.0 | mbmin
—— Aglent Recommended: [= "jro0 % setpaint )
Setpaint Status: Limitis percontage of setpoint or 0.5 miminute, whichever is largest.
Pressura Change: Setpoint Status:
Agilent Recommended: Flow Type:
Overall Inlot Pressurs Docay Test Status C fmLimen (
P';'_. e - ml‘w,
T Agilent Recommenced: <= |100 l*m (s Tmillmin )
Limit is peecentage of setpoint or 0.5 miminute, whichever is largest,
) B Overall Detector Flow Accuracy Test Status
[Pass T T
GC Oven Tomperature Accuracy
S e — — o
Date. Apel 21, 2023 3:26:38 PM Date: April 21, 2023 32638 PM
System ID: CH11481086 Systemn ID: CN11461066
Paga2/23 Page+4/23
‘Agilent CrossLab Compliance Services D 2022 by Agilent Technaloghos ‘Agilent CressLab Compliance Services.
____________ 1 . e ==
Zone:
Tomporature:
Accuracy:
— e : )
‘Overall Inlet Pressure Accuracy Test Status )

Pass

GC Oven Temperatura Stability

Name:

C

{ Front FID

Duts: April 21, 2023 32638 PM Date: April 21, 2023 3:26:38 P
Systam I0; CN11451068 System I0: 11461068
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Overall Noise and Drift Test Status.

[Pass

Agilant CrossLab Compliance Services

Overall Injection Precision Test Status

Pass.

Signal to Noise
Tested Combinasion
Hame:
Setpoint Status:
Signal to Nolse:
f Ovarall Signal to Nolse Test Status
C [pese C
Injection Volume on Columa:
Area RSD:
Aglent Recommended:
Overall Injection Precision Test Status
Date: April 21, 2023 3:26:38 PM Date: Aprl 21, 2023 3:26:38 PM
Systam ID: CN11461068 Systom 1D: 11461065
Page6/23 Poge /23
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veind Gamtinationt Tret s e Instrument Details
Purpose
Name: ' I This the as found sysh
) Details
Setpoint Status:
Signal to Noise: System
Agitenit Recommanded: System D CH11481068
: ' - Manufacturer Agiient Technologies.
- ! h - "ﬂ_ S — Name TE80
- !

. - . — —J Flow Data Input Manwal Data
Scouting Run . Temparature Data Ingut Manual Data or Other Dala Logging
Tested Combinalion2 Back s5L | Back FID Injaclion Tachnique nivction Tower

Sampler identilier Sampler 2
Inlat Frant
Datectar Front
LTM Included? No
Tested Combination2
Injaction Techniqua Injection Tower
Sampler Identifier Sampiler 3
It Back
Deleclor Back
LTM Included? L]
Manufactaner Agiiant Technologies
Type Teay
MName TEI3A
Model Number Ga514A
Sodial Number CN15280030
Flemware Revision AN
Vial Heater Mot instalied
i
Date: Agel 21, 2023 3:26:38 PM Dats: Aprl 21, 2023 32638 PM
System I0: CNT14E1086 Systom I0; CH11461066
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Sampler 2 Electronic Signature
Manufacturer Agilant Technologies Purpose
Type Injaction Towar This signature page was created and p the ACE sign-o!f act) tod, which is valid for the ertire docurnent,
} TECAA Inchuding altachments, The ACE sign-off is an elactronic signature R username
castan and The service thve meaning and of
Model Humber ! i icial op the Agient has a unique passward and logon 1o access ACE and
Sasial Number CN1E280128 electronically sign this decumenl. (Other e-signatiwes can be apphied 1o b Content or olher
Finmwacs Revision A1009 i et b e }
Usage ‘Sample Injection
Location Frorit
Syringe Valume (L) 10 Dotails
) Full Name of Signar: Saenguthal Tarak
" Logged On User Name: saenguthal taraki@non aglent com (
Manutachrer glent Technclogios Signature Crealion Date: Apil 21, 2023 )
Twpe ¥ e Reason for Signatura: Expcuted publish figinal version of document
Name TEE3A
Modal Number G4513A.
Serial Number CN10340103
Firmware Ravision AT008 Regulatory Disclalmaer
Usage Sample Injection apn v and o -
ack regrlntions as wel designed 1 provide an i T—
Loosson complance package, s dor Agileet makes no
Syringe Voluma (L) 10 promises or ™ ¥ "
Mairifrarne 1
Manufacturer Aglent Technclogies
Hame 7890 Warranty
Agitont ¥ p— (
Modsal Number G34404 & particular purpase. Agilent Tkl for for .
Seral Number CN11461068 fumishing. parformance, or usa of this material,
Firmware Revision Version 4.27
Oven Type Standacd
Date: Aptil 21, 2023 3:26:38 PM Date: April 21, 2023 3:26:38 PM
Systam ID: CN11461066 System 10: CHI1461068
Page 10123 Page 12123
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Inket 1
Manufacturer Aglent Technologies Usar Hama: sacnguihial Sarak Sysiem Id: CHIMS10EG
Hostname: LAPTOP COISKOMY Print Date: Apdl 21, 2023 3:38:40 PM.
Name TES0
GO8_BKK_ENONIT, Transmstion log !
Type S5L 2 L
Location Front Time Transaction Acthity Tyea of Trasssction Optionsl information
State Parformad
Carrier Gas Helum Ap 1, BT 1EEIEAM At SevierCrasied  Sassion Hore
Conrol Type Electronic Pressue Control (EPC) A1, 20 112136 AM St Confguruicn  Seasion Hoea
Purged Inlat Yes Ao AN b :m. mm::::‘
it 2 Ap2E, B2 A1 AM At Boplosded  Session P dots o pivasy
Manufacturar Aglent Techndogies ::::Nel
- Name 7880 - ProlncsPaca/GConkrat
C C 202252,
- Type §5L . ECP Fig Nama:
102 02 52 000, ECP Hama:
Location Back IAgentincsmmandedLProts.
oo Ruislon 15e 02.52]
Carrler Gas Heliuers
Apd 21, 2023 112206 AM End Corfiguration  Sespion L]
Tyve e Apsi 23, 2023 11ZEV AM Slar Cusifeation  Seion oo
Purged Inkst Yo Ap 21, 2023 11214 A Stan Executon OB Logan Vericaton - GG Nens
Detector 1 - Cusaltativs ban?
Manufachirer Agilerit Tachnslogies ApA 31,2023 152%14 Al Eng Execusion fmn.n,-.:.:_-.ac Fan Count: 1
Hame T80 Apel 21, 2023 112316 A Siant Enecuion System Ipection aad Basc  Mone
Sadety ned Oparaton - T
Type m Guisses Tost- o saspsints
Adapter Copillary sasscated
Al 21, TN VXIS AU End Exscuion Systom nspochon and Bask  Fum Count £ 1
Control Type Electronic Pressure Control (EPC) Batety and Operation - THIO:
(_\ Eront ( CuaRiatin Tost - Mo natpoicts.
B Makeup Gas MNitrogen - Apr 1, 2009 113097 AM St Enpotion It Prossars Decary - Front. o
EEL - Preasuse Controled Iniet
Detector 2 520 el - e 0
Manufacturer Agilent Techrologies < 8 gl
Nama TS0
Type FID Page 141
Adapter Caplary
Control Type Electronic Pressure Cantrol (EPC)
Location Back
Makoup Gas Nitrogen
Date: April 21, 2023 1:26:38 PM Date: Aprl 21, 2023 3:26:38 PM
Systam 1Dz CHT18B1088 System 10: CN11461066
Sage 11123 Page 13123




FIO: - Type : Ouidiaer - §: 4000
miirin L €3 10.0% sefpeint

Pageaitn

Date: Aol 21, 2023 32638 PM
CH11461066

Page 15123
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U e Eyaserm 1d: CHETAE19GE System : CNIISENSE
Hostnama: LAPTOP SOMSROMY. Proot Date: April 71, 7030 3:26:40 PM Print Date: April 11, 2023 J:26:40 PM
GE_BKK_ENGIIT_ALS Tramsaction log 1
Tims Tomsscion  Acthvity Typs of Trammsction Optional Information Tre of Transacsen Tptianal Intomatian

State Parformed.
g 20, 2073 112480 AM End [—— [ S —— Apri 21, 2021 11:2843 AM End Esecuton Datacior Flow Acouracy - Gack Fun Count : 1
551 - Prassurs Controled Iniet FIE - Type : Cuidirar - 5: 4005
< B 280 pul- L ve 20 pul and. i - L <= 10.0% sotpoint
=03,
= ApA Y, 2023 112849 AM Stan Exgestion Detmeter Flow Aceusncy - Back Home
Apl 2L, 2000 113404 AM St Exseuton Inket Progaury Accusacy « Frost  Mone FIs: - Type : Makoup - 5: 230
S50 « Prassurs Convesbed inist e
“EMAp-L e 1200 ApE1, 203 112701 A st oua Ditacior Flow Accuracy - Bsch  Marssl Oats Eniry
Apr 21, 2023 1100 AM Bas Tnecusion Iriet Pressurs Accuracy - Fromt Bun Count - 1 FILE - Type : Makesp - 5: 290
B30 - Prissors Controted inist i L2 € 10.0% setpoint
<AL e ( ApAZL, 2083 112748 MM End Essution Detscice Flow Acownsy - Bach R Cont £ 1
ASeLT, 2023 1IN AN St Execution et Prassurs Docay - Back  Nane. FIG: - Type : Makasap - 5: 25.0
S5L: - Prossure Contoled et i - L2 <3 10.0% sespeint
gL
“uu"‘ reabpiend Apri I8, 2023 11277 AM Stas Exmtion G Cven Tomparanure ore
Acouracy - T80G: - Temseraiun
Ao 21, 2023 1104000 A Exncution i Presesre Dveay - Back  Run Gount: 1 L
55L: - Posasuss Coniroled infet AND <= 1.0 % setpaintin K
-::Ln-uuunn g 21, 2029 112 AM Aust Duta B Oven Tomparatos Maral Outa Bty
Acouracy - T8O, - Temperaturs
Ap 21, 2023 HMAS AM St Exmoetor Iriet Pressurs Accurnzy - Bedh  hore £Omen -8 ZOAC. L s A0
S5 - Prassurs Controded Inist ANy 59 1.0 % erigckitin K.
e A 21, 2023 112736 AM End Eseutien GCOven Tamparirs Rt Ceord ;1
A 31, 3030 113451 AM End Esecuten et Praamure Accuracy - Back  Run Court 1 Acouracy - THOS: - Temperaty
S5L - Prowsurs Comated lniet O« 5 2200°C - L 2w A0
-5: 250 pai-L: 4= 1350l AN 0 1.0 % wripointin K
AP 21, 2023 BTN S Exseuten Distocior Flow Accuracy - Frost Mene Aprl 21, 2000 T1ZTATAM Stad Executon GC:Oven Temparaiee oes
FER - Typa : Fosl - 8: 308 Acgurmy - T80 - Temperstare
Limie - L 4n 90.0% patpoind 10mn - 5 OLC - Lim o)
AN <x 1.0 % g K
Apd 21, 203 113530 A Audt ‘Detecisr Fiow Atcuracy - Front  Manusl Dats Enry (
IO Typm : Fvel - 5: 30.0 - Apri21, 2001 12T AM Mt Owa GC=Oven Tamparaiuns Mana Dta Ery
alimin - L <= 19.0% selpoint Accuney - THI0: - Temperstos
g 21, 203 113535 MM B Execution Dunsctor Flow Accuracy - Front  Faan Gount £ 1 K:.?" .
cn 1.0 % spointin K
I« Type : Fuel- 5: 30.0
Lt - L <= 10.0% stpoint
Pape2im Pagedin
Date: Aprl 21, 2023 3:26:38 PM Date: Apell 21, 2023 3:26:38 PM.
System ID: CN11461088 Systam ID: CHY1461085
Page 14123 Paga 16123
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User tame: saenguthal tarak Syaters Id; CHITEEI8S User Hamo: sassguthal.tarak Syviem ke CH1HE108E
Hostname: LAPTOP SOISKOMY Prind Dates Ageil 21, 2023 :20:80 P4 Hostnams: LAPTOR COISHOMY Print Dusa: April 21, 3023 32640 PM
C4_BHN_ENDTIT_ALS Trassacsion log : DC4_BHY_ENOTIT_ALS Transastien log ¢
iema Tramation  Acthvity Type of Transaction Optignal Iaformasion i Transaction  Acsity vou
Stte Ferformed. Sutn ]
Aord 21,2023 190 AN Start Exeoution Duteciar Flowr Accuracy - Fronl Narw Aerd 21, 023 VAT AM End Execusicn
I - Typa : Crezer - 5 430.0
i« L <= W0.0% satpoint
Al 21, 2023 112540 MM Ausit Cata Daector Fiow Accuracy - Froat  Macus! Cats Brty
a0 - Type - Oidiazes - 5: 400.0 g 21, 2033 112750 AM Stan Ereanen GE Cwen Tomporshrs Susbily Nome
i - L n W00 patseiet - THIG: - Tomparatimn : Oven -
Aprd 21,2023 11250 AN End Exenution Dector Fiow Accurazy « Froal  Faan Courd: 1 ® “hase
I - Typa : Culsizer - 8 450.0 AP 21, 2023 132007 AM Aot [ GC Oven Temperaiure Siablly Manal Daia Eniry
nimin - L: <= 10.0% weigoint - T860: - Temparature : Oven -
Ao 21,2023 11256 A Siant Exeeution Deseter Flom Acewricy - Front Mt AL
FIO: - Typa : Makowp - 5 25.0 Apri 31,3023 113 AM End Fapcuton GE Oven Temparpties Siabdly Rum Court < 1
mLimin - L <n S.0% setpeint = TH80: - Temperature : Oven -
Aot 21, 2033 113001 A Ausit bata Detactor Flow Accuracy - Front_ Manusl Data Eniry £ ek
FI: « Typa - Mskorap « 5 350 Aprl 21, T3 11T AM St Emsasion GC Scouting Run - Injection  Kome
imin» L: = $0.0% pelpoint Towss, Frort 5L, Frees FID: -
Apei 21, 2023 112604 AM Eng Expentin Dutseter o Aceurncy - Frost Fien Courd ; 1 :-.‘-‘-m-u‘." e
Pl - Type - Makewp - S 25.0
i L S.0% salpaind Apel 21, 2003 110027 MM Al Data G Seouting fun - njection Dt o Pk :
Towes, Foort 851, From FIO: -
Aprl 21, 2003 112605 A Stant Exeoution Datecior Flow Accuracy - Back Nane. - s
Filk - Typa : Fost - £ 30.0 M52 Gk
i - 4= W0 pelpo "z mmeea
Apr 21, 2023 112810 AN At Data Datecior Fiow Accumsey - Back  Masual Data Eny MO _SCO1OFIDIAL
FID: - Type - Fowt- 5 300 "
e Apel 20, 2021 113004 MM End Execstion G0 Soousig Rian - Injection  Fien Cioent: 1
Aprl 21,2003 112622 A B Exscuan Datecior Flow Ascuracy - Back  Ban Goust : 1 ‘Towne. Froml BL. Pl P «
FID: - Type : Fued- 8: 300 Pactof Symm Progaesnce - Mo
C. e - L2 0 SOLLPG petpusien (\ Sl wmncnisiond
. Apri 21,3003 112624 AN St Executan Dstecior Flow Accasacy -Back  None. - April 20, 2023 112147 AW Siant Execution bioing sed O - Fron FIC: - Neee
FID: - Type : Cuitizer - 8: 4000 Datsctor FID - L (Moise: <=
i - L o 30.0% setpsind BA0PA-L (Oritg <= 240
e
RS2, 2003 VI AN At Osta Distocioe Flow Accussey - Back  Manusi Dats Ery

Paga 5111

Apel 21, 2023 32638 PM
CN11481066

Page 17123
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Usar Hama: pasaguthal tarsk Syvtom It CNT14E1086 User Warss: saesgquihalsarak Syvtom W CNTIA1068
Hostname: LAFTOP SOMSHOMY Print Dale: Agrit 21. 2023 3:26:40 P Hostname: LAPTOP SO3SKOMY Frind Date: Agril 21, 2020 3:26:40 P
GT8_DH_ENHIT_ALS Transaction log GO BHK_ENSIIT_ALS Traraaction bog ©
Tia Trassacten  Activity Type ol Transasiion Optional fsmation Tia Tramacton  Activity Type of Transacilon Opmonul Information
sute Fartarmes soe Ferformed.
Ao 21, 203 AT AM. Ausst Dais Moise and Dol - Foesn FID: - Dints s Path : Apel 21, 2023 153630 AM. Aust Data Gyrai o Naise - jeetion Dinia S Pt :
Cwtmctor FID -1 (Noma) == GRS PubicDocumentl; Towar, Front S5, Frost FID - ClWsaa/PuticlDocumentsil;
@10 pA - L (it <= 250 hermStation FDMIOD_GC-6 Detector FID -L: % 300000 hemStalonOaiO0_GC8
Ao LS _T0230A-I000_GCH ALS 2003043000 _GCE
3023 20230420 200 IO
- BEDENDL1 005 DFID 14-36-008N_Frent DFIDIA.
aen -
Ao 21,2003 113200 A Eng Exgeuion Mt gt DR - Fesed FID: - Roen Cound 1 A 20, 2023 113600 M. End Exwastion Sigalin Nasise - Injection R Censet £ 1
Dutecior FID - L (ol <= Teawer, Freet S84, Frost FI0: -
210 A - L (Dt <= 250 . Datoctar FID «L: > 300000
# ( gl 20, 2023 11:3800 AM Stant Exsustin G Sooving Foen - iejection Hona (_
Agel 21, 2003 130T MM Siant Exveouion Injocéon Pracision « Injection  hona Towes, Back S51, Back FID: «
Towes, Front 851, Froms FiLk Pan of Sysaees Preparation - No
GC - L (Avea o= 200% - L b abated
1ot Tmak <= 1.00%
Aol 20, 2020 1AM Auct o O Soouting Foun-injecton  Doss Bes Pah:
A 21, 2003 1R3ETI MM St Execution Injecion Pracison - Injection  Nane Towes, Back S5, Back FIt - CllssrsiPusbetocsmentyiC.
Towes, Fronl S5L. Frot FID: - ™ [
O -L thosak 4= 200% - L LS 07 ocs
(e, Time: <= 1.00% on
A 20, 023 1HIXSS MM Ausst Dats Iejecton Precision - Injection  Diata Bes Path M 0w ost
Towes, Frond S50, Frost FID: - iliseriPubicBocumentels
OF L (Awak o 200%-L  hamSiationB0MIO0_GC-6 Apr 21, 2003 ATI0AM End Execuion GC Scoving Rus - Wjecsen  Run Count = 1
(L Tima: <= 1.00% LS BAOA-3000_ G4 Tewer, Back S3L. Dsck FIC: -
023 F0TI04-20 Part of Sysiem Propanton . No
M-I PP01-01F D s aaacioted
aeh
Ao I, 02 AT AN St Gxacution Nt and Dl Back FIE - Newe.
Apl 20, 2023 115 AM Aust ats injockion Precision - injecion  Dila tes Path © Dadecier FID - L (Noise) <=
Towsr, Front S50 Front FID: - CilisariPubieiDeeumertsiC 090 A~ L {Drty < 250
OO L jAal o 100% L hesiatie3DsislOn_GC-6 [
(P Tima: <= 1.00% ALE_HIIOA-BA00_OC4 E
143800 Pre -0 ME VD
Ach
Pagesi Paged /1t
Dats: April 21, 2023 3:26:38 PM Date: Apdl 21, 2023 3:26:38 PM
System 0 CN11461066 System ID: CN11461086
Page 18723 Page 20123
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User Name: saenguthal taak
Hostname: LASTOP. COISKONY

GE8_BRK_ENUIZT_ALS Transaction by |

Systom ba: CH11461085
Print Dase: Apdl 21, 3023 33640 PN

Time Tranasctics  Acsviy
Sute Petemar
Aori 21, 2023 11005 AM At ) Irjuction Precision - isecton  Data fies Path
Towse, Foset SSL. Froml FID: - CllseriPublelDocumsntslC
G - (Aral 4e 300% L BemStaton TDeAO0_G0-6
Tiras <= 100% _ALS_20E1 4000 G5
02 010420
-608Pre0 - Y1 VD
wnch
Ap 31, 2007 113055 AM Aucit Daea Injaction Praciuion - injecion  Duts Mes Pamh ©
Towss, Front 3L, Front FIDt - CALaPubeciDacumentslc;
GC -L(Ama) <= 300% L hemStatenPOanO0_GC-6
(Rint. Tima: o= 1.00% _ALS_2003-04-2000_GC-6
e
14360001 -Q1EF PO
hch
Apsl 21, 2001 113K80 KM At Data Irjocton Praciion - Injection.  Dits Ml Pt
Tows, Frort S58, Frost FID: - ClsaniPabiciDocuments'C
GO oL (A} o0 300K L hemSlaton¥Oss00_GC-8
{Ret Tema <= 1.00% _ALE_H2104-2000_GC-6
a3 20n.0030
-MDRPR01-01TF DFIC
hen
AgA 21, 03 11T AN Aust Dats iscton Precision - Injecton  Data Fiss Patn
Tewar, Frost SSL, Froet FID: - CilisersiPublexDooumentsiC
BE L fsak = 100% oL
(Ral Timak <= 1.00% _ALS_I0Z304-3000_GC4
IS 2030430
H--DFPe01-018F DD
hen
Apr 1, 202 113500 AM End Exteuien Irjeciion Frecision - injecéon.  Fun Cound : 1
Towsr, Frort 5L Frers FIO: -
GG - LAk <= 2.00% - L
(Rt Timer <= 1.00%
AP T, 2003 11ISTHAM Stan Exsasca Signaim Nokee - injection Hone

Apd 21, 2023 3:26:38 PM
CN11461086

Page 192

Usac Name: ssengethal tarsh
Hostnama: LAFTOP.-COISKOMY

BE-8_BRK_ENITZT_ALS Transaction log :

System i CHINA106
Prist ute: April 31, 2023 3:78:40 P

Time Trassaction Acthity Typa of Tramsactien ‘Optonal information
State Pasformed.
Aprl 20, 2053 113006 AM. Autt Dats Maibe and Dol - Back FI:- Dt e P
Dot FI5 <L {holsa <=
D0pA-L DNk 4= 250 hesSlaSoniBOM00_0C-6
AR LS 040000 6546
2001 30230430
14:36.08ND-01-0580 DD
2eh
Api 21, 2000 11382 A End Enpoution Moise and Dak - Back FID: . oo Count : 1
Detector FID - L (Noise)r <=
890 pA - L (Deity 4= 230
A
Apel 21, 2023 143802 AW Stat Exarition Injecticn Preciion - Inacion  None
Towe:, Back S50 Back FIC:
G <L (Areal <= 100 L
{Rot, Tima: <= 1.00%
Apa 21,3023 11351 AM St Exscusion Injecticn Poscision - nsction  Nens
Towor, Back §5L. Dack FID:
G0 - L (Asa) <= 200% - L
P, Tirma: <= 1.00%
Apeh 21, 023 1EACTT AM Al Onta Injoction Precisios - gecion  Deta fes Path
Towsr, Back S50 Bock P+ CilsersiPusiciDocurmmetaiC
GC -Ljmak<n 100% L hemBatondOawiOn GC4
P, Tera 4= 108% _ALS_ 2023063000 0C4
_3023_Pre 20030421
10-97.32Pra 1 1-CO4B.OFD
Wan
A 11, 0TI 11ADT AM At Cwa Injection Procision - njection Dt fles Path -
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© 2022 by Agilent Technologles Agilent CrossLab Compliance Services. NRANATEE ASSOCIATES COLLTD, SOAEC 170252017 Dyt
NSC-TISHTHS 17025 NSC = TISI = TIS 17025
Aranatie Messxintis Co.43 CALMRATION D357 CALIBRATION 0367
BI/LA 1S, 6711536
User Rams: saenputaarak System i CRITE1068
Hastname: LAPTOP.COISHOMY Print Date: Apeil 70, 7923 3:26:40 PM. mﬁ'ﬁ‘ wl.“hu* b IH:MM mmmmwwm
Tal: +6L0M0A0012
GCA_BHX_ENFIIT, Transastion log | Masbile: »EEBETIPILY
as - -l jnac-cabbstationiPi snates com
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00 L (heas 46 200K harSiaSoniPOMAO0 GC-5 Certificate No.  : COT-010-67 Fage Lol Zrges
iRt Tisa): <= 1.00% _ALS MOM04-3000_GC6
2023_Pre 20235411
AT ITP 1 -D0SBDFID MEASUREMENT ITEM + Hent Stress Monitor Cofibration procedure:
e MANUFACTURER  Delta OHM The tempernture coltvation wi doditdy
MODEL/TYPE 1HD322 in-House colibection Mathod ‘g3 WIkCL-001
Aprt 21, 2023 1180017 MM Aust Daa Ipeten Precaion - gection  Diala Sios Path NUMBER j‘me"“ occording to comparisan method with stondard
Tower, Bach S5, Back FIG: . CAUBaPabEDocumentsiC SERIAL HU 5 digital temperature’, indicatar apd - standard
00 -LAmsl cn 200% L heSlaseNDauin_GC-4 . 10 NUMBER + RYG_F50217 temperature probe. The temperature scale use
Re, Thesalk n 1.00% ALE_EIOA-IN00_GE-6 ( CONDITION AS-RECEIVED + Used item wos bosed o ITS-90. p
2023 Pre T4 = CUSTOMER + ALS laboratory group (thalland] Co., Ltd.
1ATIEPra 1 3-00TBDIFID 104 Phatthanakan 40, Phatthanakan Rd,, o
Meh Khwaeng Suan Luang, Khet Suan Luang. The mosurement.resiits are traceable to the
At 21, 2023 11082 MM Ausit Dats Irpecion Preciuion - jection. Dt 68 Pah - Banghak 10250 Thailand. hwdmu%;mmﬁbﬁ"mmn;m
- ClmPubicDonumenis b
Tome fack L Back Fex Certificote number:  TT-D078-23, Certificote
O -L{Amak 4= J00% -1 hemSiaion0uO0_ G048 RECEIVED DATE 05 Jan 2024 ndnbers EA-0101-23
(e Tima: <= 1.00% AL JRIL0AENG 004 MEASUREMENT DATE +08 Jan 2024 B
0P 2023042 ISSUE DATE £09 Jan 2024 Reference Used During Calibration:
IeITaRPeT-S088 BP0 1.5tandard Temperature Probe
e Model: STS-100 AS00, Serial No.: 667682-05,
Ape 31, B0 11401 MM Aucll Bats Injuction Procision - jecion  Durla Sies Path © ENVIRONMENTAL CONDITIONS: ""”:—'”WW
Tower, Back SSL Baek FIO: - CWsesPutdciDooumanisiC: 2. Dightol Temperature Indicator
oty Pt Amblent candition inthe laboratory are as follow: 3 oot ETH-3000.A ME X, Seril Mk E73407-
(e, Tima: <n 1.00% _ALS_ 210300 004 Tersparstute 1230430 € 00591 Due date: 14 Sep 2024
jpreppaniig Relative Humidity 15504150 HRH
10373 2Pre | 1008, D Uncertainty of Medsurement:
The reported wocertointy of measurement s
: vonliel only to the broted d place of colib based on the stondord unceviminty muftiphed by
Al 21, 2003 1LAZHAM B Lescuscn \njection Poscision - Injecson  Run Coust = 1 BT ThE oot Y @ coverage foctor ke, Which for o normal
Tower, Back S5L. Back FI0: - . distribution coresponds fo o coverage
G - L (hreal: <= 200% - L (_ probability of opprometely 95%. The standord
[P, Tomal: <= 1.00% 3 ) ;ﬁ‘ ? i been in
TABULATION OF RESULTS: . A b with the GUM Tyvaluation of measurement datn
A1, S8 TR A St Enseuson mmm_ Hane The table on next page ghve the measured values. 0|71 N dsrarien M * Guide to the expression of wncertointy in
Datsctor FID - L: > 300000 3 ‘Qy T
3 BY ..
] - )
Page 10111
—
e, Sorawit Thachalad N}'a“u Mr. Parinya Booncharoen
Dats: April 21, 2023 3:26:30 PM [ Miss Jittraporn Lertsomphol S AR T Calibration Department Manager
System ID; CN11481088 1 Misg Ruangrumpai Phoommit -
Page 22/ 23
THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS FOR REPRODUC OBTAINED
BN WRITING FROM THE LABORATORY
© 202 by Agllent Technalogies Aghlent CrossLab Compliance Services NIRANATEE ASSOCIATES COLLTD
User Narns: s ssrguthal arak. System kit CN11481068 Continuation of Certificate of Calibration Numibser COT-010-67 Page 2 of 2 Pages.
Hostname: LAPTOPLONSKOMY Pried Diate: April 21, 2023 33640 PR
GC6_BHX_ENDIIT_ALS Transsction bog !
Result of Calibration; & Without Adustment D] with Adpstment
Tiers Trastactien Activity Type of Traneaction Cptisnal information -
e Parfarmad Callbration Range: 0-40°C
Apel 21, 2023 194272 AM vt Oata Sgral 10 Noiss . Inpection Dista Sies Pt : "
Tows:, T Euection;
by v—— Table 1:This d with wot bulb pr He3201.2 5/1: 16008205,
e Dimension; Diameter 3.3 mm. Length 170 mm.
_I0-04-0000_654
200 20230420
st s proi, Immession Degth Standard Reading YuC Beading Erroe Uncertalnty,
[mm) M (3] a ra
Aprd 21, 2000 114250 AM End Ransotor Fagnal o Noita - njection s Court ©
oo Dotk oL o X ' ] 005 02 o1 05
(‘- Dnlecior FID «L: > 300000 B0 25061 52 01y (1]
- Aol T1, 202D 114253 AM g Dualierien  Sassion oa = Mgk e 0z ket
——— B0 35,099 352 02 0093
Ap 1, ATEIAM St Rngarting Sesson Mone 80 40,035 4032 02 0099
Apr 21, 2020 120047 P AeaCiomad Savsion, e
Table 2: This acted probe Model: TRI276.25/N: 17015123,
Mg, XY IR0 P At AceResiarted  Bevwon Mone Dimensbon: Diameter 3.3 mm. Length 205 mm.
Apad 21, e Sevron Nerw
AP, 2003 1IN PM St Cusibcaton  Sewsien oe Immersion Depth Standard Reading UUC Reading Error Uncertainty
Apd 21, 2023 XIOSHPM Ault Acofastaried  Sewvon Harw [mm] el re e e
g 1 Ao Senion Nans 110 20,058 2 [ 0,099
Ao, M AT St Gunrcabs  Bewsien oa ix i b d s
110 30.047 g2 02 0.059
o EmImAY p e S opcs Dunareted : 110 35039 52 02 0,099
110 40.035 4032 02 0,059
Table 3: This ith TPI207.2 §/N: 17003250,
C Dimension: Dismeter 14 mm. Length 150 mm.
Dapth standard B ULIC Reading Error Uncertainty
{mm) e e} re ray
5 20058 0.2 01 0.099
75 25,052 251 00 0.09%
75 30,047 .9 01 0.09%
Sa i 75% 35.040 38 02 0.09%
@5 40036 3.7 03 0,099
UUC*: Unit Under Calibration
***End of Certificate of Calibration***
-
Date: Aprl 21, 2023 3:26:38 PM. .
System ID: CHIAB1068 5
Fon 28123 NAC
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43/14-15,67/36-36, SBol Pelchkesem?,7/1, Pelchhasem Rd,
p 10600 Thailand. "{f";“\“;j
Tel: (66) 02-8680812#13 Fox: (66) 02-8680860 www.jiranates.com bt

RTIFICATE OF CALIBRATION
Page 1of 2
Equipment Nama: Heat Stress Monitor
Manufacturer.: Defta OHM
Model: HD32.2
Serial No: 15006713
ID No: RYG_FS0218
Customer Recelved date: 07 Feb 2023
Name: ALS laboratory group (thalland) Co., Ltd. Calibration date: 14 Feb 2023
Address: 104 Phatthanakan 40, Phatthanakan Rd., Issue date: 14 Fob 2023
Whwaeng Suan Luang, Khet Suan Luang, Banghok
10250 Thailand,
Reference Used During Calibration Calibration Condition
1.5tandard Temperature Probe Modak: STS-100 AS00, Temperature: (2343)°C
Serial Mo.: 66T682-08, Due date: 23 Mar 2023 Relative Humidity: {55£15)%
2.Dighal Temperature Indicator Model: DT-1000-A MK
1l Serial No.: 671407-00591 Due date: 22 July 2023
Calibration Procedure Traceability
The temperature calibration was done by In-House The results are de to the

calibration method as WICL-001 according lo
comparison mathod with standard digital temperature
Indicator and standard temperature probe, The
temperature scale use was based on ITS-90.

International system of units (SI) through National
Institute of Metrology Thailand (NIMT) Certificate
number: TT-0034-22, Certificate number: ER-0092-
22

i A
7 A%

Calibrated by
1 Mr. Sorawit Thachalad Mr. Parinya Booncharoen
[ Miss Jittrapomn Lertsomphol Calbration Depariment Manager

)
I
)

JIRANATE Asscxcinrs o0, 1m.

THIS CERTIFICATE REPORAT MAY NOT BE REPROCEDUCED EXCEPT IN PULL UNLESS PEAMISSION FOR REPRODUC-
TION HAS BEEN OBTAINED IN WRITING FROM THE LABORATORY.
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NAC e T
NMRANATEE ASSOCIATES GO, LT ISOAEC 170252017 el
NSCTISKTIS 37025 NSC = TISI - TI5 17025
Ieanstes Aviocistes Co Lt CALIMATION'04T CALIBRATION 0367
BA1415, 6773536
Penchiarem 7,71, Ad. Wistthagra, Banginiye, Temperoture meaiurement loboratoey
Basghok 10500 Thadand] services deportment
Tek <E0BSEORLY
Mchie CLESE1TIISY
L-mad: jrac-cafbeation @ pracates com
Wet te wwe [Wanatee com
Certificate No. + COT-021-67 Page 1of 2 Pages
MEASUREMENT TEM + Heat Stress Monitar Calibration procedure; P
MANUFACTURER + Delta OHM The temperature calibration wa done by
MODEL/TYPE SHD322 In-touse callbration  Method ‘a3 bw-n-nm
SERIAL NUMBER £ 18018314 SorTeg o it standard
digital temperoture’, indicator, ahd  stanclard
1D NUMBER + RYG_FS0359 temgerature probe. T jempgrarure scai se
CONDITION AS-RECEIVED : Used item wod botedon (TS50, g
CUSTOMER + ALS lsboratory greup (thailand) Co., Ltd,
104 Phatthanakan 40, Phatthanakan Rd.. Im.
Khwaeng Suan Luang. Khet Suan Laang, The ng m:l'u are troceable o the
Bangkok 10250 Thailand. Vinternational System of units {51 rm-w;n
L of Metralogy
e e number: TT-0038.23, cmmm
RECEIVED DATE :11 Jan 2024 mlimbert E-0101-23
MEASUREMENT DATE 215 Jan 2024
ISSUE DATE 17 lan 2024  Meference Used During Collbration:
/1. Standard Temperature Probe
Model: STS-100 ASD0, Serial No.: 667652-09,
ENVIRONMENTAL CONDITIONS: D0l choie: 20 A 204,
2 2. Digital Temperature indicatr
Ambient condition In the laboratary au_u follow: 2 - DT1000:4 MK &, Seviol No.: 671407
Temperature :23.043.0 C 00591 Dur date; 14 Sep 2034
Relative Humidity 185.0£15.0 WAH
Uncertainty of Measurement:
The reported uncerfainty of measurement i
NOTED: The certif idl anly to the libvated on dote and place based on the standard oncertainty multiplied by
@ covernge foctor k=2, Which for @ normal
distribution  coresponds o o coveroge
G " probubility of appraximately IS, The stondard
Flrahoryn P Rt e
TASULATION OF RESULTS: SN v ek with the GUM ‘Evaluation of measuement data

The tabile on next page give the messured values.

“Calitieated

Mr. Sa:
@ »Mumi-um lenmphol
0 Miss Ruangrumpai Phoommit

| N

IRLASATEE &

N,

A

- Guide fo the expression of uncerfainty i
measurement”

THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN FULL

IN WRITING FROM THE LABORATORY

4 g

—,
63/14-16,67/35-36, 8ol Palchhasem?,7/1, Petchhssem Rd,
3 10600 Thailand. o
Tel: (66) 02-8680812813 Fux: (66) 02-8480860 www iranates.com CAMATEN 4367

Cenificate No. : CL-O35-66

Page 20l 2
Result of Calibration: & Without Adjustment [ With Adjustment.
Calibration Rangs: 20-40°C
Function;
Table 1: This equipment was connected with wet bulb probe Modet: HP3201.2 §/N: 22035270,
Dimension: Diameter 14 mm. Length 170 mm.
Immersion Standard g Error
Depth Reading Rending e (5]
(mem) (8- [§-]
B0 20,063 20.1 0.0 0.099
60 25.059 251 0.0 0.089
B0 30,051 301 0.0 0.099
B0 35.050 35.1 o1 0.099
B0 40,048 40.2 0.2 0.099
Table 2: This equipment was connected with terperature probe Model: TP3207.2 S/N: 15015489,
Dimension: Diameter 14 mm. Length 150 mm.
Immerstin Standard UG Ermor
Degith Reading Reading e (K]
imm) (3] e
To 20,063 203 0.2 0.099
70 25,058 251 0.0 0.099
70 30.051 30,0 -1 0.099
70 35.051 34.9 0.2 0.059
70 40.048 39.8 -0.2 0.099
Table 3: This equi was with Glo ae probe Model: TP3276.2 5/N: 22035462,

Dimension: Diameter 8 mm. Length 170 mm.

Immersion Standard g Error Uncertainty
Degth Reading Reading o )
(i} [} )

110 20,063 20,1 00 0.089
110 25,050 251 00 0,089
110 30,051 30,2 o1 0.099
10 35.051 35.2 01 0.089
110 40,048 40.2 0z 0,098

UUC* : Unit Under Calibration
The reported is based on 1
providing a level of confidence of approximately 35%.

by & coverage factor k=2

)|
NAC

NRANATEE ASSOCIATES COLLTH,

Continuation of Certificate of Calibration Number COT-021-67 Page 2 of 2 Pages
Bssult of Callbeation: 1 Withaut Cwith
Cobbration Bange;  20-40°C
Table 1: This d with Medel: HP3201.2 §/N: 18021455,
Dimension: Diameter 3.3 mm. Length 170 mm.
Immarsion Depth Standard Reading VUG Reading Errer
{mem) ra (1] a ra
80 20,038 200 00 W 09
80 5.047 50 oo ) oogy
80 30,082 30.0 0.0, 0.093
80 35.037 350 L1 0.095
80 40.030 40.0 0.1 014
Table 2: This connacted with probe Modél: TR3276.2 8/N: 20008250,
Dimension; Diameter 3.3 mm. Length 205 mm. y
Immarsion Depth Standard Reading YU Rrading Error Uncertainty
{mem) ra ! re) el
110 20,038 oo 0093
110 25.047 L 00 014
110 30.042 301 0.1 0099
10 35037 & 51 01 0.099
110 4001 40.1 01 0.099
Table 3: This " probe Model: TP3207.2 5/N: 18021262
Dimension: umwum mmu‘nm s
{mam) » iy rel re e
7 720038 01 0.0 014
75 25.047 249 o1 0.099
g5 30.042 198 02 0059
5 35037 348 02 0.099
s 40,031 307 03 0.099

nwpﬂrltd

“Sprovking a leve of canfidnce of agprodmately 35%.

50,14, based dard

***End of Certificate of Calibration***

—_——

J
NAC

| oo st

multiplied by & coverage factor k=214
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Accnedited cotbrtion labornzory AN
HRANATEE ASSOCIATES COLLTD. ISOYNET 170252017 i
NSC-RSHTIS 17025 NSC-TISI - TI5 17025
Seamaten Masocisios Co.t2e CALIBRATION 0367 CALIBRATION 0367
BU14-15, 613536
Futchicauem 7,7/1. 84 Watthapes, Banghokyal, Tempergture memsurement koboratory
Bk 10600 Thasard} Calidvation sarvices department.
Tt Sp40MLB0N1)
-ma: rac-abbraton @i anates com
WL se. wae antee (O
Certificate No.  : COT-028-67 Page 1of 2 Pages
MEASUREMENT ITEM + Heat Stress Manitor Calibration procedure: o
MANUFACTURER - Delta OHM The temperature colibration wil done by
MODEL/TYPE tHD3Z2
SERIAL NUMBER - 20032240 cigital
1D MUMBER + RYGLPSO520 temperature probe. The temperature scale uie
CONDITION AS-RECEIVED = Used item wos based on (T390, 0
CUSTOMER 2 ALS labaratory groug (thaitand) Co., Ld,
104 Phatthanakan 40, Phatshanakan Rd., 4
Kivwaeng Susn Luang, Khet suan Luang,
Bangkok 10250 Thailand Finternationol system of units (] through
. Mational ingditirte of Metrology Thailand {NIMT)
‘Certificate number: TT-0038:23,  Certificat,
RECEIVED DATE 24 1an 2024 B nbarie-0101.2 =
MEASUREMENT DATE 125 Jan 2024
ISSUE DATE +30 Jan 2024 \Reference Used During Calbration:
1. Standord Tempernture Probe
Model: STS-100.A500, Serial No.: 667682-09,
ENVIRONMENTAL CONDITIONS: Due date: 28 Mar 2024
".ﬂ" Inthel 2. Digita Temperoture indicator
Ambient condition in the laboratory are as follow: } Model: DT1-1000-A MK I, Sericl No.: 671407
Temperature 1230230 (5 00591 Due dste: 14 Sep 200
Relative Humidity 15504150 MRH

Uncertaiaty of Measarement:

The reported uncertainty of measurement is

based on the standard uncertoiaty multiplied by

a coverage focior k=2, Which for o normal
7 o o coverage
| probabilty of approximately 35%. The standord
| hhas been in
1 with the GUM ‘Evaivation of megsurement deta
§ - Gukde o the expression of wncericiely in
!

NOTED: The certificate is valic only to the item cafibrated on date ond place of calibration.

i REVEVIEY e lonn P

TABULATION OF RESULTS: i
o page give th "

4

i

APPROVED BY

Cabbivgtedly: IRASATI AROCIATS 000 LT
D . Serawilt Thachalad - T, Parinya Booncharoen

Jittraporn Lertsomphol Calibration Department Manager
E Mizs Ruangrumpai Phoamemit
‘THIS CERTIFICATE MAY NOT BE REPRODUCED EXCEPT IN “ULL UNLESS REPRODUCTION

IN'WRITING "ROM THE LABORATORY

TmiNOl.BGY PROMOTION ASSDC‘MTION ('I'IIAIM‘ED—J.»\H\N?
o D TESTING
53474 PATTANAKARN mnsol II.SUANLLMM SUAHLUAHG. HANGKOK 10250
TEL. 0-2717:3000-24 FAX. 0-2719-5484

Certificate of Calibration =~ Sertifieate to.: 238302

Page: 1af2
Equipment : PH Metar
Manufacturer: Mettlar Tolads This canificate may not b repreduced ciher than in full,
the price: | of the head of
Maodel : SovanExcolience Carporate Services 3: Equipment Calibration and Testing Services.
Serial No.: BA34291445
1D Mew: RYG_ENO152
Condition As-Recelved: Used ltom
Received Date: 08 December 2023
Calibration Date: 14 Decembar 2023
Referance: 2312-0151D5C Submitted by: ALS Laboratory Geoup (Thailand) Co. Lid. Rayong Branch
Amblent Tomporature: (23 £ 2 ) °C '
Relative Humidity: [50%10)% 616110 Moo 5, T.Maenam Khu, A Plunkdsong,
Rayong 21140, Thadand
used: warne using calibration procedure No, CP-E1T according to EURAMET cg-15.
Condition of this result of calibration
1. Referonce standards instruments :
Instrument Made| Serial No, Cartificate No, Ous Date

1) Muiti-Prodisct Calibrator 55028 2435802 EE-0041-23 26 Apr 2024
2.This result of calibration was made on requested at the paint specified by customar.
3.The certificate is valid only 1o the lem calibvated on date and place of calibration.
4.This Caeriification is iraceable to the Internaticnal System of Unit maintained through:-
~Mational Institute of Matrology Thaland (NIMT)

APPROVED BY ’D/ﬂ" :

HEXT CAL. DATE rehalse

[ |Phaiines Prabpaipal
[+ Nuntawat Khamchai
| 1Pongsagorn Boonyapom

Essue Date : 15 Docomber 2023

B 0331106

JIRANATEE ASSOCIATES COLLTD,

Certificate of COT-028-67 Page 2 of 2 Pages

Result of B Without 1 With Adjustment

Callbration Range: 2040 °C

Table 1: This ith b prabs 2 5/N: 21001213,
Dimension: Diameter 3.3 mm. Length 170 mm.

Immersion Depth  StandardReading  UUC Reading Error Uncertality

{mm) ra (] ra ra
0 20054 201 00 omes
80 25054 52 [XF .09
80 0046 302 0z 0099
m 35.083 152 [V 0099
0 0033 a2 02 0.099
Table 2: This probe Maodel: TR3276.2 5/N: 21001245,

Dimension: Dismeter 3.3 mm. Length 205 mm.

Depth UNC Reading Error Uncertainty
mm) (=] e, ra rea
110 20054 w1 [ 0099
110 25055 B 00 0.095
110 0046 301 o1 009
110 35,043 1 o1 0098
110 40033 401 a1 0.099
Table3: This o weith TPI207.2 §/N: 21001785,
Bimension: Dlameter 14 mm. Length 150 fmm.
ImmersionDepth _ Standard Reading UG Reading fmor Uncertaiaty
{men) o re ra ra
5 20053 01 a0 [
5, 15085 5.0 o1 0.099
75 0085 300 00 0.099
75 35,043 30 00 0088
£ 40033 309 o1 0099

Remark: The reported i 0.16, based on stand mustiplied by a ge factor ke2.21
‘providing a level of confidence of approximately 95%.

***€nd of Certificate of Callbratian®**

NAC

MRANATEE ASSNIATE 0 LT0

Result of calibration :- (*) Without adjustment { ) After ad ustment

Function: DC voltage measurement Range: 2000 my
Standard Value Uuc* Reading Error Uncertal
(mv) (mv}) (mv) (£pv)
-200.0000 -189.9 01 68
-150.0000 -150.0 0.0 65
~100.0000 -100.0 0.0 B3
~50.0000 -50.0 00 61
0.0000 L] 0.0 58
50.0000 50.0 0.0 &1
100.0000 100.0 0.0 63
150.0000 150.0 00 B85
200.0000 199.9 0.1 68
The reported uncertainty of measurement was based on a standard inty bya
factor k=2, providing a level of of ap ty 95 %

UUC*= Unit Under Calibration.

Fa ™

a1193422
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) m
CORPORATE SERVICES & EQUIPMENT CAL-URATION AND TESTING SERVICES
TR AR s o
EL PATTANAKARN ROAD SO1 18, SUANLUANG, SUANLUANG BANGKOK 10250 HBCTELTINIPEE
TEL G-2717-3000- 2%  FAX. 0-2719-9484 CALIBRATION So2d

Cert.No.: 23CH1574

Page.: 1of3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Mettier Toledo
Model : SevenExcefience
Serial No. : BB34281445
1D No. : RYG_ENO152
Condition As-Received: Used ltem
Received Date : 08 December 2023
Calibration Date - 15 Decomber 2023
Reference : 2312-0151D5C-3
Submitted by : ALS Laboratory Group (Thailand) Co.,Lid, Rayong Branch

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

Ambient Temperature : {25 = 25) *C
Rolative Humidity : (50 + 15) %
Calibration Procedure : In - house method :

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

- CP-CH8 by ison with standard
Calibrated by : Warakom Lerngagtrakul
Approved by : (I:Q

Approved Signatory
{ ) Saithip Meangmai
{ ¥ kom Lerngagirakul
{ 1 Ponpan Paipim
Issue Date : 18 Decamber 2023
The Uncer for a hility of 95%

T

riificute may not be repmduces ocser fhan

Apprrval of the Secad of Corpiorsse Servicn Sall s Tenting Servicns

A 0061636

A

Cort.No.: Z3CH1574

Page: 3of3
Results
Function : pH Measurement
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 measurement| factor
(mV) (%) k
pH Electrode 4.008 4013 184.1 0.0045 200
SIN.: 3225368 6,886 6938 a7 0.0084 2.00
9.987 10.002 =164.7 0.0088 n
Function : Temperature Measuremant
{*) Without adjustment
This was with Probe;
= Moded InLab®Expert Pro-ISM
- Barial No. : 3225368
Dimension of probe;
= Length : 120 mm
- Diamater : 12 mm
- jon Depth : 100 mm
Calibration Standard uuc Biice Uncertainty of | Coverage
Point Temperature Reading measurement Tactor
(c) (*c) (c) (*c) (2°C) k
250 25.003 243 -0.703 0.13 200
Remark : - UUC® = Unit Under Calibration
The reported uncertainty of measurement was based on a standard i iplied by a g
factor k, providing a level of of 85 %.
=olo-

e

a 1193851

#

CertNo.: 23CH1574

Page.. 20of3
Condition of this calibration result
1. Reference Standard Instrument  : -
I ment Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RCO44 231908 26 July 2024

This i is to the System of Unit maintained through:-
- Technology Promotion Association (Thailand-Japan)

2. Certified i :The resulis are iraceable to S| through CPA chem Lid.,
ANSIASQ Nabional Accredilation Board, Accredited No. AR-1835

Buffer Solution Manufacturer Lot No. Exp. date
pH 4,008 CPA chem 913508 14 July 2025
pH 6.986 CPA chem 931959 01 Oct 2024
pH 9.997 CPA cham 840106 02 Nov 2024

3, This certificate is valid only 1o the item calibrated on dale and place of calibration,
Calibration Results

Function : mV Measurement

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

Nominal | Standard Uncertainty of | Coverage
Unit Under Value Voltage | Actual Reading Measurement factor
[ Input
pH mV mV pH fam¥) *
pH Meter 4.000 177.48 177.3 4,000 0.058 2,00
S/N.: BB34281445 7.000 0.00 0.1 7.000 0.058 200
10.000 -177.48 -77.5 10.000 0.058 2.00

4

a 1193852

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

53414 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. (-2719-0484

Cert.No.: 23TW168
Page.: 10f 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : YS
REVIEW BY ......J. 5“"1« al...
Model : 5000-115V 2zl 'P‘ . t
Serial No. : 1SE102796 APPROVED BY i?
.
1D No. : RY3_ENDO32
= wext caL oate 34lo]es
Recolved Dato 2 wayzzs | VKT CALDATE FHA2
Test Date : 24 July 2023
Reference : 2307-07130SC-1
Submitted by : ALS Laboratory Group (Thailand) Co..Lid.
Rayong Branch

G16/10 Moo 5, T.Maenam Khu, A Pluakdasng,
Rayong 21140, Thailand

Lab ition : (2525)°C

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

by Ti with Azide Modi Method
Tested by : Walalak Sirithean
Approved by : 8 ]

Approved Signatory

{ lee Butkruea

() Saithip Maangmai
{ ) Warakomn Lemgagtrakul

Issue Date : 26 July 2023

8 0320211




A

Cert.No.: 23TW168

A

Page.: 2of 2
Condition of this result of calibration
1. Reference Standard Instruments :
This is to the jonal System of Unit through the reference standards
of Calibration Center, gy Promation A (Thailand-Japan).
Instruments Serial No. 1D No. Cartificate No. Due Date
1) Buratte - 1308U10 23cGN1T2 22 Mar 2025
2) Balance 1126143764 140RCO04 22MMS50 20 Sep 2023
2. Standard Material ;- "
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Marck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 15E100464
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
{mgiL) (mgiL) {mglL)
B.18 817 0.0055
This report was certified only for the wa tested It is to use for study

the system efficiency,The environmental impact control and present to organization it may concerned
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full,without written approval of the laboratory

-olo-

S,

Equipment : DO Meter with Sensor Cert. No.: 23LM125
Condition As-Received :  Used llem Page.: 2of 2
Reference : 2307-071305C-2
Procedure Used :-
Calibration were conducted using in-house CP-OTOH to comp with
Industrial Platinum Resistance Thermomater | IPRT ) into Temparatura Bath.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1. Reference slandard insirument:-
Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This ceriificate is valid only to the item calibrated on date and place of calibration.
3. This is 1o the System of Unit,
Remark: TPA : Technology Promotion Association ( Thaitand - Japan )
Result of Calibration = (* ) Without Adjustmant
Funection : Temperature measurement. *
This was with sensor, S/N.: 1228475367
Standard uuc* Coverage
Point | Depth | Temperature | Reading Brmr | Lmowtably | pae
(c) { mm } (c) (c) (c) (£°C) k
20,00 100 20011 18.91 -0.101 * 0.15 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a slandard unceriainty multiplied by a
factor k, providing a level of of approsi 95 %.

-olo-

LX)

a 1172155 a 1159515
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §
CORPORATE SERVICES X EQUIFMENT CALIBRATION AND TESTING SERVICES. CORPORATE SERVICES 3 EQUIPMENT CALIBRATHON AND TESTING SERVICES /--\”_"'}kf
5344 PATTANAKARN ROAD S04 18, SUASN, ANLLUANG BANOKOR 10250 S PATTANAKARN ROAD 501 18, SUAN 30 by
WaC-TETATT M TR R
TEL 0-2717-300:20 FlX. 0-371%-8404 CALIBRATION 0904 TEL. 02717300029 FAX. 027 190484 CaLmRATION s0as

Cert. No.: 23LM125

Page.: 10l 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : R
Model : 5000-115V
Serial No. : 15E102796 -
1D No. : RYG_EN0032
Submitted by : ALS Laboratory Group (Thalland) Co..Lid,
Rayong Branch

B16/M0 Moo 5 T. Maenam Khu, A. Pluakdaeng,
Rayong 21140 Thatland

Location : TPA On Site Calibration Laboratory
Received Order : 25 July 2023
Calibrated Date : 27 July 2023
Ambient Temperature : (26=10)°C
Relative Humidity : (50£30)%
AC Line Voltage : (220222)V
Calibrated by : Preecha Hiahib
Approved by :
Approved Signalory

{ ) Pomthippa Tameyakul
{ ) Malee Butkruea
4 ) Suwit Imjai

Issue Date : 31 July 2023

The i are for a

p of app 5%

This cetificate may mot be reprodeced s thas in
Approval of e hesd of Corporste Servion 3

crpt with the peis wrisies

Euipmem Calibrasion sl Testing Services

A 0053616

Certificate of Calibration

Equipment : Low Temp, Incubator

':Ev-sw BY . P(&B

Manufacturer : Memmort

Model : PF750 ADPROVED BY a2
Serial No. : VB18.0084 NET CAL DATE 3‘"’
10 Ne. : RYG_ENO154 '

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

(Rayong Branch)
B16/10 Moo 5 T: Maenam Khu,
A, Pluakdaeng, Rayong 21140 Thailand

Location : BOD Room

Received Order : 29 May 2023

Calibration Date : 29 May 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30) %

Calibrated by : Man Pattanapongpaiboon

Approved by : 4“

Approved Signatory

{ ) Pemthippa Tameyakul

{ ) Malee Butkruea

(,#) Suwit Imjal

Issue Date : T June 2023
The Ut Inties are for a confidence

This crttidicste may mos be repeoshsd b thas b

Apprival of the hesd of Corperate Services ) : Exuipent Calibration snd Trvting Sor oo

A 0054967




A

Equipment : Low Temp. Incubator Cort. No.: 23TMBE2
Condition As-Received :  Used ltem Page: 20of 3
Reference : 2305-08980C-2
Procedure Used :-

Calibration were using proced re CP-0T02 according to direct measurement

melhod with Data igition which with i T Detector | RTD ),
The tempaeralure scale used was based on ITS-80.

Condition of this result of calibration

1. Reference standard Instrument:-

Instrument Model Serial No, Cert. No. Due Date
1 ) Data Acquisition 349724 MY57013711 22LMe3 02 Jul 2023
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This ification is to the i System of Unit.
Result of Calibration :- {® ) Without Adjustment
Function of UUC* : Temperature Source *
Fresh air setting : Closa Environment during calibration
Beginning Finished
23 23
1/ 54 56
* L [AC Supply ( Volt ) 223 222
; 2
B Pasition : g ue
H f iz 02 it
g 3 1 18-1BRTD-01
1 7 2 18-18RTD-02
Wi e JHe / 3 18-18RTD03
— 4 1B8-18RTD-04
W 5 18-1BRTD-05
(] 1B-18RTD-10
7 18-18RTD-O7
Probe Installation Details - Dimension of Chamber ; 8 e 1o
2= 10 om o 060 m 9 (ref.} 18-18RTD-09
b= 10 cm = 1.0 m
c= 0 cm = 12 m

Capacity = 0.15 m

Sartorius (Thailand) Co., Ltd.
mmemwwwmm

B381-8

@%m of Cah:;atlo mﬂﬁﬁ,

Model Number:  MSE2245-100-DU

Deseription : Analytical Balance Issued Date :  Friday, February 23, 2024

Serial Number : 0026207038 B Reference No. : 228198

1D Ne.: RYG_EN00D2

Manuf © Sarorius Page No. : 1002 ) .

Customer Name : ALS Laboratory Group (Thailand) Co. Ltd. {Fayong Branch)
B18/10 Moo § T.Maenam Khu, A.Pluak Daerg, Rayong 21140, Thalland,

Calibraled Place : ALS Laboratory Group (Thalland) Co., Ltd.(Ealance Room)
B16/10 Moo 5 T.Maenam Khu, A Piuakdae .21140. Thailand.
Caglibrated By :  Mr.Chonchai Inthana Calibration
Calibration Date : Thursday, February 22, 2024 Procedure No. : This calibration was conducted by
in-house calibration number (WI-003)

Based on UKAS LAB 14 : 2019

Metrological data : Ambients Conditions:

Capacity: __ 220 g Readability: 00001 g : 24.2°C + 50°C
Humnidity : _ 5T0%RH _ % _10.0%RH

Reasons for calibration Pressure E

[ siew Installation ] Senvics / Repaired  [2] Re-calisration/ Maintanasce Equipment Condition: __E2] Good Operate O rar

Measurement Method  UKAS Publication Ref :Lab 14
mmmwmthWWMbmmmmmmwwm

mmma-zmmuma 95%. Itis ..-....,.-suu»

{(GUM). The certficat ¥ which
realise the wnit of ing to the Standard System of Units (SI). Rnponolfmmlumwd
Sartorius Metrological Specifications.

Traceability:
[Due Date
| 23-ug-2025
23-Aug-2024

i ot be than in fu ' !F\.n..; s
g—‘(‘ thaprl ¥ fthe - i — T
Saderius (Thaland) Co., Lid. A
M
a 1165130 Mrchonchai Intrhana(Technical Manager)
SOF FM 23 03 February 2022 ' P
Sartorius (Thailand) Co., Ltd.
‘Husyowang,
@ Tk 456 2643 53518 Face +68 2843-8907, e-mail: service Pisland@eation.com SA?D? I ng
@ '
Equipment : Low Temp. Incubator Corl. No.: 23TM062 @ rl J' C J r@a .
Condition As-Received : Used ltem Page: 3of3 'j = Of callbratlon
Reference : 2305-08980C-2
Result of Calibration :- {*) Without Adjustmert Model Number:  MSE2248-100-DU Certificate No. : 24BC10089
Function of UUC* Temperature Source Description ; Analytical Balance lssued Date: i February 23, 2024
Fiesi sk siting - Close Serlal Number: 0026207038 Reference No. - 229185
Calibration | uuc* | uuce T Overall 1D No. : RYG _EN00OZ
Point Setting | Reading stability Factor . Sartori )
ey [eey|eer| ey o) feey| « e Pagelio: 2002 —
200 200 | 200 0.019 0.72 1.0 2 Calibration Results : Without Ad]ustment
Calibration Measured Temperature [ °C )
Point Pasition ; Repeatability |Eccentricity (Off-center loading error)
{°c) 1 [ 2 ] 51T &« ] & [ 68 | 7 | B [e@fly] (2°C) P
200 | 19547 | 18780 | 19.487 | 19.529 | 19.408 | 20139 | 20.112 | 20406 | 20.116 | 0.30 wors whr b placed e, L. 2930 1A
Average® : The average of 30 values in each position. m_':\mﬂﬂm kol i A_, R,
Temperature stability : One-half of the greatest af al any one Sensor.
: The i of at any sensors and the measured Nominal Vatue : (Low Load) | 20.0000 | 199.9999 |Mominalvalue : 100 g
temperature at the referance location which are observed at the same lime or at as close an observation ime as 20 a 20.0000 200.4000 0.0004 a
possible to ine the pattern or within the chamber under steady-state conditions. Tolerance 20,0000 | 200.0000
Overall : The D of the and ob 00001 g 20.4000 199.559%
uue* :, Unit Under Calibration | 20-0001 | 200.0000
Note : The reported uncertainty of measurement was included stability and excluded wniformity . Neminal Value : (High Load) 19.59%% 200.0000
The reported uncertainty of measurement was based on a standard inty multiplied by a o 00 g 20.0000 200.080¢
factor k, providing a level of confidence of approximatedy 95 %. Tolerance | 20.0000 | 199-999%
00001 g 19,9999 200.0001
o 19,9939 200.000C
Standard Deviation 0.00007 0.00008

M

a 1165129

Linearity
The kasariy, & ‘siope.
Tolerance 0.0002 g
Norminal Value Conventional Mass Value |  Displayed Vaiue Deviaion Uncertainty
€} (@) _ @ 6 @
0.01 0.0100 0.0100 ©.0000 0.00018
0.05 0.0500 0.0500 0.0000 0.00018
0.1 0.1000 0.1000 0.0000 0.00018 |
0.5 0.5000 0.5000 0.0000 0.00018
i ___1.0000 1.0000 0.0000 0.00018
B 5. 0000 5.0000 0.0000 0.00018
10 10.0000 10.0000 9.0000 0.00018
| 20 20,0000 20.0000 0.0000 0.00024
50 { 50.0000 49,9998 -0,000% 0.00019
100 1 100.0000 100.0000 0.0000 0.00023
200 } 200.0000 169.9599 -0.0001 0,00032 |
End of Report




MENT AND TESTING SERVICES
534/4 PAT ROAD 501 18,

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Har..-lm &

. SUANLLIANG BANGKOK 10250

TEL0-2717-3000-29 FAX 0-2719-8484 CALIIRATION 0008

Certificate of Calibration et

Equipment : Hot Air Qven | peviewny .../ /¥ A

Manufacturer : Memmaert p ;

Model : UFE 500 APPROVED BY......
Serial No. : G511.1572
NEXT CAL DATE.........] 2 1;094'25 .......
ID No. : RYG_EN0O10
Submitted by : ALS Laboratory Group (Thadland) Co. Ltd. (Rayong Branch)
G16/10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order : 21 March 2024
Calibration Date : 21 March 2024
Ambient Temperature : (26+10)°C
Relative Humidity : (50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved Signatory
{ ) Pomihippa Tameyakul
{ ) Unnopphol Harachal
Suwit Imjai
Issue Date : 22 March 2024
The are fora probability of 95%

This certificate may not be reproduced other than in full, except with the prior writien
- = e

Equipment : Hot Air Oven Cert. No.: 24TMG32
Condition As-Received : Used ltem Page: 3of 3
Reference : 2403-05830C-1
Result of Cali = {*} Without Adjustment
Function of UUC" ; Temperature Source
Fresh air setting : Close
Callbration| UUC* uuc Cwverall
Paoint Setting stability i i Factor
(c) (el ey (£°C) (*c) ('c) L.
104.0 104.0 | 104.0 0.051 0.58 062
180.0 180.0 180.0 0.15 1.3 1.7
perature | °C |
Point Position
{'c) 1 2 3 4 5 & 7 [ Siref) | (s+°C)
104.0  |103.921(103.786] 103.757 [ 103.759] 103.950| 103.817 | 104.213| 103.672| 103,673 0.42
180.0 | 179.614]179.270( 179.145[ 179.599 180.001 | 180.423] 180.203 | 180.629] 179.420 1.1

Average® : The average of 30 values in each pesition,

Temperature stability : One-half of the groatest maxi aof P at any one sensor.
Ti : The il of d at any sensors and the measured
temperature af the reference location which are observed al the same time or al as close an observation time as
possible to ine the patiern or ity within the chamber under steady-state conditions.
Overall : The Diffe of the i and i =
UUC* : Unit Under Calibration

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

The reported uncertainty of measurement was based on a standard i iplied by & !
factor k, providing a bevel of confids of approxi y 95 %.
~olo-

Equipment : Hat Air Oven Cort. No.: 24TME32
Condition As-Received :  Used ltem Page: 20of3
Reference : 2403-05630C-1
Procedure Used :-

Calib ware cond using calibration procedure CP-OTOZ ding to direct
method with Data Acg which with Resit p Detector { RTD ) and
Thermacouple Type T.

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

Serial No.  Cert. No, Traceable Due Date
1) Data Acquisition MY57013711 23LM115 TPA 11 Jul 2024
2. This certificate ks valid only to the item calibrated on date and place of calibration.
3. This certification is ible to the | ional Sys:em of Unit,

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

Function of UUC* ; Temperature Sourca
Fresh air stting : Close Environment during calibration
Finished

27

fr 4 59

[AC Supply (Volt ) 222 224

] &
! 3 i Ref. 5td. ID No.: @
H ) ez 3 Callbration Point
7 Position :[ (180)°C (104)°C
i s Thle /

Lz L 1 18-18TC-01 | 18-18RTD-01
— 18-18RTD-02
g 181681063
4 18-18RTD-04
Probe Installation Details :  Dimension of Chamber : 5 18-18RTD-05
a= 50 om D= 040 m & | 18-18TC-06 | 23-1BRTD-06
b= 50 om W= 056 m T 18-187C-07 | 18-18RTD-07
¢= 50 am Hs= 048 m 8 18-187C-08 | 22-18RTD-08
Capacity'= 041  m® 9(ref) | 18-187C-09 | 18-18RTD-09

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

53474 PAT ROAD 501 18, . SUANLUANG BANGKOK 10250 e
TEL0-2717-3000-29 FAX.0-2719-9484 CALIBRATION $908
Certificate of Calibration St Nogc: 2471633
Page: 10f3
Equipment - HoL AR REVIEW BY ... 72”"’""“{ :
Manufacturer - Memmert
Model : UF 110 APPROVED BY...
Sarial No. : B423.0853
1D Ne. : RYG_ENO213
Submitted by : ALS Laboratory Group (Thailand) Co. Ltd. (Rayong Branch)
B16M10 Moo 5 T. Maenam Khu,
A. Pluakdaeng,
Rayong 21140 Thailand
Location : Oven Room
Received Order 21 March 2024
Calibration Date : 21 = 22 March 2024
Ambient Temperature : (26+10)"C
Relative Humidity : [(50+30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : $‘Q“‘J
Approved Signatory
{ ) Pomthippa Tameyakul
{ ) Unnopphol Harachai
/) Suwit Imjai
Issue Date : 23 March 2024
The are fora probability of 95%
cats may than i full, except with the prior written
Appraval Testing Services.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVIGES
534/4 PATTANAKARN ROAD S01 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL0-2717-3000-20 FAX.0-2719-8484

Equipment - Hat Alr Oven Cert. No.: 24TME34
Condition As-Received :  Used item Page: 2ol 3
Reference : 2403-05630C-3

Procedure Used :-

Calbiatior) wers using ; CP-OTOZ hoocitiy v diac Certificate of Calibration et Mo JeTiEe
method with Data isition which with Resi Detector { RTD ) and Page: 10of3
Thermocouple Type T.

The temperature scale used was based on ITS-90,

Condition of this result of calibration L
S e Equipment : Water Bath ; Za#
1. Reference standard instrument:- o REVIEW BY ............00 ftﬂ/r‘

Instrument Serial No, Cert. No. Traceable Due Date Manufacturer : Memmert

1 ) Data Acquisition MYS7013711  23LM115 TPA 11 Jul 2024
2. This certificate is valid only to the ifem calibrated on date and place of calibration. Model : WNB22
3. This i ion is to the i Syslem of Unit.

Remark : TPA : Technology Promotion Association | Thailand - Japan ) Serial No. : L513.0648
Result of Calibration :-  (*) Without Adjustment :

Funetion of UUC* Temperature Source 10 No, : RYG ENOOBT
Frosh air setting : Close Environment during calibration I
Finished Submitted by : ALS Laboratory Group (Thalland) Co. Ltd. (Rayong Branch)
o ;; 616110 Moo 5, T. Maenam Khu,
2 4 A, Pluakdaeng,
1 T [AC Supply ( Voit) 224 223 Rayong 21140, Thailand
1 $ i Rel. 51 D No. @ Location : Wet Chemistry Lab
" 8 g Polnt Recelved Order : 21 March 2024
7 Position :| (180)°C (104)°c Calibration Date : 21 March 2024
ilﬁ Ambient Temperature : (26x10)°C
i 1 18-18TC-01 | 18-18RTD-01 Relative Humidity : (604£30)%
s 2| 18-18TC02 | 18-18RTD-02 .
3 18-18TC-03 | 18-18RTD-03 Calibrated by : Man Pattanapongpaiboon
4 | 18-18TC.04 | 18-18RTD-04 $
5 18-18TC-05 | 18-18RTD-05 i
Probe Details ofcl Qmui
. 6 18-18TC-06 | 23-18RTD-08 Approved by : :
50 cm D= 0.40 m Approved Signatory
AL = P 7 1B-18TC-07_| 18-1BRTD-07 .
c= 50 cecm H= 0.48 m ] 18-18TC-08 | 22-1BRTD-08 { :quTIIM)pBHTamEyakM
. { ) Unnopphed Harachai
o ity = 011 m* 9 (ref.) 18-18TC-09 | 18-1BRTD-09 [v‘f&:wil i
Issue Date : 23 March 2024
The are fora probability of 95%
This certificabi may not b reproduced other Bn in full, EXGept with the prior writtn
Approval porate Services 3 : Equi Testing Sarvices.
Equipment : Hot Air Oven Cert. No.: 24TMB34 Equipment : Water Bath Cert. No.: 24TMB35
Condition As-Received : Used Item Page: 3of3 Condition As-Received : Used ltem Page: 2of3
Reference : 2403-05630C-3 Reference : 2403-05630C-4
Result of Calibration :- (") Without Adjustment Procedure Used :-
Funetion of UUC* : Temperature Source Calibration were conducted using in-house calibration procedure CP-OT04 Based on ASTM ET15 according
Fresh air setting : Close 1o direct measurement method with Data isition which with fal Platinum
Calibration| UUG | UUC* " Overall Thermametar | IPRT.):

Paint Setting | Reading stability Factor The temperature scale usaﬂ_ms_hmod on ITS-20.

("c) ('c) {*c) (£°C) (*C) (*c) k Condition of this result of calibration

1040_| 1040 | 1040 0.065 052 080 | 2 1 éjersnce standard Wivinmment:

180.0 180.0 | 180.0 0.20 1.2 20 2

= 1) Data Acquisition MYST013711  23LM115 TPA 11 Jul 2024
{¢) 2, This certificate is valid only to the item calibrated on date and piace of calibration.

Point Pesition 3. This certification is to the ional System o' Unit.

("C) 1 2 3 | s 5 3 7 | 8 9 (ref) (2'C) Remark : TPA : Technology Promotion Association ( Thailand - Japan )

104.0 104,169 | 103,506 | 103.898 | 103.712| 102.772| 103.730) 104.289| 103.805] 103.798 0.42 Result of Calibration = (*} Without Adjustment

180.0 180.701) 179.239| 179.935] 179.999| 180.127 | 180.138| 180.895] 179.313] 180.211 1.1 Function of UUG* : Temparature S
Average® : The average of 30 values in each position, Heat transfer medium used :  Water
Temperature stability : One-half of the greatest diffarence of at any one sensor. ~

= 3 2 AC Voltage Supply
: The of at any sensors and the measured Tc) (HRA) (Volt )
temperature ot the reference location which are observed at the same time or at as close an cbservalion ime as v of Galibeat) o1 55 - 75
possible to the pattarn or ity within the chamber under steady-state conditions.
o " + The Diff of e " o i " Finished of Calibration 25 57 223
Uuc* : Unit Under Calibration ki Ref. Std.
Note : The reported uncertainty of measurement was included stability and excluded wniformity . ID No.:
The reported uncertainty of measurement was based on a standard y iplied by a ! $ 450085004
factor k, providing a beval of of imatey 95 %. Stref) 2 2 A803968.002
. 3 3 4803988-003
-olo- 4 4B803988-004
| B{col) 45001835:005

Fromt




&= DKSH

Cartificate No.: 06230441 Page2of 3
Equipment : Water Bath Cert. No.: 24TMB35 Calibration Results:
Condition As-Received : Used llom Page: 3o0l3 Without
Reference : 2403-05630C4 i
Result of Calibration :-  ( * ) Without Adjustment Wavelength Accuracy (nm), The spectral bandwidth of Std st 2 nm and UUC at 2 nm
Funetion of UUC* : Temperature Source Standard Wavelength Unit Under Calibration Correction Uncertainty
Calibration uuc* uuc* Average* Standard Reading [ C ) 418.61 4183 0.31 0.13
point Setting | Reading Position | I 536.66 536.6 0.06 0.13
(*c) (*C) (°c) | T 4 5 (ref.) (£°C)
3.0 8.0 850 | 84428 | s4424 | sades | sasor | saarr | o1s 637.98 6383 — 13
= 748.48 748.7 022 013
Calibration overage
point Uniformity | Stability Vs 807.03 BOT.A -0.31 013
(c) tc) (£°C) k Photometric Accuracy (Absorbance)
550 019 0.1 2 Wavelenglh  Standard sbeorbance  Unit Uncertainty
Average” : The average of 30 values in each position. 0.0000 0.000 0.0000 e 0.0045
Ini ity : The i i of at any sensors and the measured temperature
@t the reference location which are observed at the same time or at as close an cbservation lime as possible 420 nm han 0.280 om0 P
o ine the pattern or geneity within the chamber under steady-state conditions. o.5188 0.519 -0.0022 0.0045
Stability : One-half of the greatest maxi of at any one probe. 1.0298 1.029 0.0008 0.0045
UUC* : Unit Under Calibration 0.0000 0.0C0 0.0000 0.0045
Note : The reported uncertainty of measurement was included stability and excluded unifarmity. 0.2867 0283 0.0037 0.0045
440
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a nm 0.5073 0.5C8 -0.0017 0.0045
ge faclor k, providing a level of confidance of imately 85 %. 1,0083 1.007 0.0013 0.0045
0 0.0000 0.000 0.0000 0.0045
0.2516 0.250 0.0016 0.0045
465 nm
0.4585 0462 -0.0025 0.0045
0.9334 0933 0.0004 0.0045
0.0000 0.000 0.0000 0.0045
0.2451 0,245 0.0011 0.0045
546.1 nm
0.4652 0.466 -0.0008 0.0045
0.0468 0.946 0.0008 0.0045
0.0000 0.000 0.0000 0.0045
0.2584 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
0.2579 0.257 0.0008 0.0045
635 nm
0.4871 0497 0.0001 0.0045
0.9720 0.871 0.0010 0.0045
b sty naTulall drfe
| DMEH Tachrology Lirited
| ‘Ssitigin BN e 1
{ 2530 Bkt Aoed. Banganak, Prvssnancng, Banghok 10080
| Phiona: +88 2630 To00 Watata:
| Delivering Growth - in Asla and Beyond. CAL-FM-CO8-15: 12 Sep 2022
1
‘,\\H‘_:'/’"ﬁ* } Cartificate No.: CO6230441 Page 3of 3
Hlac-usa Certificate of Calibration Callsoadin it
WECTI-TT 1782 Without Adjustment
prebily
Equipment: SPECTROPHOTOMETER Certificate No.: CO6230441 S DRruEaty (Abortunce)
Model: DRE00O Issued Date: 18 Seplember 2023 v Urk Under
Serial No. (or ID.): 1627845 (RYG_EN0D3T) Job No.: WO-00005382 Py 0.0000 om0 0.0000 Q2000
Manufacturer: HACH Page: 103 0.7355 0757 -0.0015 0.0080
Condition: In Condition o 0.0000 0.0¢0 0.0000 0.0080
nm
0.8574 0.857 0.0004 0.0080
Customer: ALS Laboratory Group (Thailand) Co.,Ltd. (Rayong Branch) 55 0.0000 0.0¢0 0.0000 0.0080
nm
B616M0 Moo 5 T.Maenam Khu, 0.2864 0.260 -0,0036 R 0.0080
A Pluakdaeng, Rayong 21140, Thailand. . 0.0000 0.0C0 0.0000 0.0080
ta 0.6374 0.657 0.0004 . 0.0080
Environment Condition:  Temperature 238 *C + 04 Stray light *
Humidity 653 %RH % Standard: cut-off LIUIC: Wavelangth (nm) UUC: Transmission (%T) Absorbance (A)
ETr = 3 260,62 +-0.11 nm 2606 13 1.886
Calibration Piace: Grow, .Ltd. Branch Chemi
borstory P (Thalland) Co.L e, (Rayorp ) {Wet sty) 391,44 +/-0.11 nm 3914 13 1.886
616/10 Moo 5 T.Maenam Khu,
A.Pluakdaeng, Rayong 21140, Thailand.
Spectral Resolution *
Calibration By: Mr.Nattapat Rungrueang Nominal Concentration 0.02 % wiv Peak Trough Ratio SBW
Calibration Date: 18 September 2023 Standard Wavelength ( nm ) 268.66 266.60 138 200
The Method used: In house method, CAL-W1-24, base on ASTM E 275-08 and ASTM E 387-04 ULIC: Wavelength (nm) 268.2 266.1
Traceability: This certificate is bie to the CRM by National Institute of Standards and Sid Absorbance | A) 0.4566 0.2780
Technology (NIST) through Stama Sclentific Limited. Absorbance { A) 0,413 0.300

The standard for Wavelength Certificate No. 111583 and 111584
The standard for Photometric Certificate Mo. 9114884 and 111588
The standard for Stray light Certificate No. 111586 and 111585
The standard for Spectral resolution Certificate No. 111587

(Mr. Nattapat Rungrueang) (Mr. Nitinun  Srihawan)
Person in charge Authorized signatory

This cerificals is issued the unis of fo the Units (8.

s tha y uncartainty factor (k=) io

provise 8 the

‘Thesa resuls may be sflecled by devistions 3
reproduced axcept in fll without approval of DKSH Technoiogy Limited.
Wi Romasatars o Tulal] ol
DKEH Tachnoiogy Limsd
50 PN ST e T ey 1080
£ bkt v, . Pesiascng. Bk MR

Unceriainty
10 the Bems tesind, calbrated or sampled. The report shal nol e

Delivering Growth - in Asls and Beyond. (CAL-FM-CDB-18: 12 Sep 2002

* Calibration Marked " Not TISI| Accredited " in this Certticate have been included for completeness.

The End of Certificate

Vi By e lulad e

oKEH

2500 passiation KRN v T TS 90280

255 Sk Fioad, Bangcnak. Prrsisancey, Basghok 10260
7000 Ema: Weate

Delivering Growth - In Asla and Beyond. CAL-FM-CO-15: 12 Sep 2022




lunsrasaudnmiaiasindeunany

&= DKSH

A

A 0055862

wnvftluem: WO-00005382 CertNo. 23CHB28
slawrisdin: SPECTROPHOTOMETER 4u: DRB00O winuamatos: 1627845 Page: 20of3
R . Condition of this calibration result
Araday (fu) AT () 1. Reference Standard Instrument -
18 Sep 2023 T 18 Sep 2023 WA Instrument Serial No. 1D No. ert. No., Due Date
- r 1) Document Process Calibrator 54030049 130RC116 22E2769 24 Aug 2023
Unk | Lnink
Unh | lnink 2) Rel. Standard Thermometer 4962054 110RCO44 2211306 27 Oct 2023
Ganeral This certi is to the System of Unit maintained at-
2 o 1 Arwsuysouatos o] o - Traceabie to Mational Institute of Metrology (Thailand), NIMT
Y ——— ;
el o - (%04 i, aruft } 7] =] 2. Certified i : The resulls ane traceable to 5| through CPA chem Lid.,
= o 3. &% O - ulin inlon (On-ONf Swicth) = [m] ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
o] o 4. tuna (Keypad) = o
T Buffer Solution Manufacturer Lot Ne. Exp. date
] wuRe 3 Buffer Solution
I O (Display, Screen Contrast) = =] pH 4.008 CPA chem 863632 28 Dec 2024
= pH 6.986 CPA chem 863833 28 Dec 2023
m] [m] 6. wwiulvih (Battery Backup) >= 2.5 VDC [m] n] pH 10.010 CPA chem 863835 28 Dec 2023
[m] [u] 7. dwpuleneruuredu (Wavelength Control) (=] (] 3, This certificate is valid only 1o the item calibrated on date and place of calibration,
= o 8. mmumaiu (Wavelength Check) &= ju] = Calibration Results
= o 9. uwmariflaus (UV < 3,000 hou) ) =) 9.2 Hours Funetion : mV Measurement
) [= 10, umparidiauss (Visible < 5,000 hour) o o 78151 Performing curve by Fluke at pH (4,7,10)
11, seeiaumufrou (Carousel Module) Mominal | Standard Uncertainty of Coverage
Lo} =] ) L] o Unit Under Value Voltage Actual Reading Measurement factor
[pH Meter and Mater Input v Kk
o o 12.  BufinTnsn ( Electrode and Connection Cable ) o [u] pH mv mv pH (amV})
13.  sefudsasanuu Electroce (Level KCI pH Meter 4,00 17748 178 4,00 0.58 2,00
= o " = ) = g SIN.: C222171773 7.00 0.00 0 7.00 058 2.00
L.t o c_ niwhulew Elsclods (Dust Profecion tood) | O o 10.00 7748 | 178 10.00 058 2.00
o o 15, miubidiaTvans (Stand) o o
o o 16, marwsuiishdn (No Sample) o o
o o 17, sshunsdsssrowend (== 2.5 T 3.0) o =]
Automatic tirator
o o 18, #inm Piston Burettes [m] a
(=] o 18.  Function Rinsing and Dosing ] [m]
(m] o 20,  smamedmsuruRgUnnelsEnay o (m]
o i In: "656. nm
*486.0nm=485 5nm
Mr.Nattapat Rungrueang
g_-ﬁdﬂm
Emnmmm e
Phose: 188 2630 1900 a 11639605
Delivering Growth - in Asia and Beyond. CALFM-RI1-03: 30 Jul 2022
—
~ B
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  § &
CORPORATE SERVICES 3 o, CortNo. 23CH829
$344 PATTANAKARN ROAD SO 18, SUAS SUANLUANG BANGEOK 10250 Halutel” .4 Page.: 3of3
TEL.0-2717-3000-29  FAX. 0-2719-5484 CALBRATION 00M Callbration Results o
Function : pH Measurement
Cert.No.. 23CHB29 F g three buffers curve by using buffer nominal pH {4,7,10)
Page: 10of3
3 = L Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Certificate of Calibration Calibration BufferSolution | Reacing | Reading | pH measurement| factar
. {mV) (z) k
Equipment ; PH Mala- oH Electrode 7008 ac 78 T.0071 2.00
Manufacturer : Mettler Toledo P Mo Th SN, 2103795 6.986 BED 5 0.0089 200
Model : Seven2Go sz | REVIEWBY worn i oo 10.010 10.01 172 0.0082 200
Serial No. : C222171773
° APPROVED BY 57'7! Function : Temperature Measurement
1D No. : RYG_FS0595 r J {*) Without adjustmant
Condition As-Recaived: Used ltem nextca nare G210 124 This e dwith Probe;
Received Date : 30 June 2023 - Model : InLab®Expert Go-ISM
= Serial No. : 2103795
Calibration Date : 03 July 2023 i o :
Reference : 2306-0984DSC-5 - Length ; 120 mm
Submitted by : ALS Laboratory Group (Thailand) Co.Ltd. Rayong Branch - Diameter : 12 mm
616110 Moo 5, T.Maenam Khu, - Depth : 100 mm
APluakdaeng, Rayong 21140, Thaitand
Ambient Temperature : {25 + 25) "C
Relative Humidity : {50 + 15)% Calibration Standard uuc Etiow: Uncertainty of | Coverage
Calibration Procedure : In - house method : Paoint Temperature Reading measurement factor
- CP-CHS by direct measurement with standard ("¢} c) (=c) (*c) () k
voltage calibrator and direct measurement with 250 25.002 253 0.208 0.13 2.00
SAriled toierarcn et (1) 30,0 30.002 302 0208 013 2,00
- CP-CHB by comparison with standard . - - .
Calibrated by : Warakom Lemgagirakul Remark : - UUC* = Unit Under Calibration
The reported uncertainty of measurement was based on a standard bya
Approved by : M factor k, a level of of €5 %.
Approved Signal
1/‘(} Malee Butkruea -000-
() Saithip Meangmai
( ) Warakom Lemgagtrakul
Issue Date : 6 July 2023
The U are for a of app 95%
This ceralicans may oun be peprishacec suher than s ful. €xseps wish th priee writien
Apprerval oof the esd of Corporste Servios 3| Equipment Calibration ssd Testing Servioes %
a 1169604




Metrolagical Center Metrological Center
SCG SCI ECO Services Company Limited SCG SCI ECO Services Company Limited
33/2 Moo 3, T.Banpa, A.Kaengkhei, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 e 322 Moc:3, T.Bangs, AKeengkhol, Sarabud 15110, Thalland. CALBRATION G264
Bangkok Tel : +668 9205 6851 , +669 8247 2360 fmmmme
Website : www.scieco.co.th E-Mall : calibrate@scg.com Certificate No. T230116 Page 3 of 4
Certificate No. T230116 Page 1 of 4 Calibration Repon
Certificate of Calibration .
Equipment : Chamber ( Coolinz Room ) . - —7a
\ ;
Manufacturer : MODULAR - e )
reviewsy . [1BAmif. ... tF, |l ) * .
Model : IREVCOHCOO _ L
APPROVED BY ?é/‘ Y e (S
Serial No. B e (L HF o TR EECER R HEREIRts: ey [t EHCIREtE] C (N [T o A
H MEXT CAL. DATE gy]lmfa‘r . L |:r"!.' ’u. !
Customer Code : RYG_ENOI84 e ! i
' i
# '
D No. : TI939A5 ke : —
16E T A
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. ( Rayong Branch) C=Centre, F=CentreofFace, A=Comer, E=Centre of Edge
616/10 Moo 5 T.Maenam Khu, 1IC = THI4I 12F = TNISZ]
A.Pluakdaeng, Rayong 21140 2A = TN1&2 134 = TN133
3A = TNI43 144, = TNI154
Customer Location : Laboratory aF = TNLE ISF - THISS
Date of Receipt : 23 January 2023 SA = TNI45 16E = TNIS56|
A = TNI46
Calibrated By : Atiphong Rm?gral ( Technician ) = T
Approved By . —,w\_-{ Boonchai Suriyawong (Site Calibration Manager) BF = TNI48
0 7 FEB N3 9A = TNI49
Date of Issue - A = THISO
1IF = TNIS1
The inties are for a confid, probability of approximately 95%.
This Certificate is issued in with the of itation granted by the Thai Laboratory Accreditation Approved By. ﬂkﬁ
Scheme which has assessed the measurement capability of the and its bility to gnized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.
FM-L14118731-08-64 FM-L15 117/15-05-63

' Metrological Center Metrological Center
m SCG SCI ECO Services Company Limited SCG SCI ECO Services Company Limited

332 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thalland, NCTILTIS yTi2s 33/2 Moo 3, T.Banpa, A Kaengknol, Saraburi 18110, Thailand, ChLIRATION Gae

Certificate No. T230116 Page 2 of 4 Certificate No. T230116 Page 4 of 4
Calibration Report Callibration Report
Equipment : Chamber { Cooling Room ) M
easurement Results
Date of Calibration : 25 January 2023
Environment : Temperature :  13.4-24.9 “c Average Stardard Reading at each position (€ )
Line Voltage :  221.4-230.2 V Calibration Point TNI4L| TNI4Z| TNI43 | TNI4 [ TNI4S | TNI46| TNI4T| TNI4E | TN149 | TNISO| TNIS1 | TNIS2
Relative Humidity : 55-65 %RH 3.0 303 | 306 | 3as5 | 309 | 345 | 347 | 320 | 335 | 354 | 345 | 3| 334
Condition of this results of calibration : [TNIS3| YNiS4| THISS| Fhiiso
1. Thisequipment was calibrated by insert 16 standard thermocouples type T into its chamber |, the other one 32 | am | 3 | M
standard thermocouples type T use for ambient . The calibration was done in ding
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial cata from customer request . The temperature scale used Chamber ( Cooling Room ) Temperature Distribution
was based on 1TS - 90, P—— vy -
% eading overage
2. Reference Standard Instrument : Setting ('C) Stability (+'C ) | Uniformity ('C) | Uncertainty (+'C)
Instrument Moddel Instrument No. Centificate No. Due Date Min, Max | Average Factor k
TC TYPET TN141-TN150 T222123 5 October 2023 30 28,41 15 120 120 150 207
TC TYPET THI15I-TN160 TI22123 5 October 2023
DATA LOGGER 349704 Ti50 T222123 5 October 2023 The calibration result apply only the above calibrated item.
3. This centificate is traceable to :

X 3 . . i The result of test was found aceurate as shown on date and place of test only.
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.) The reported expanded uncertalnty b o0 # standard uncertainty raultiplicd by & caverage factor k which for a t-distribution,

4 Col;:ﬁl;:dclbrale:‘::m 2 gocd providing a level of confidence of approximately 95 % .
Time Constant 1 Hour - Minute At 3 %

Fresh Air Damper [_] Open COMin [ Medium [ Max

Close y
3 )\-w\évn
[X]Not Available Approved B"———?

L

Adjustment :
{ X} without adjustment () after adjustment

2 1}
Approved By, 3)"\}/)5“

FM-L15 117/15-05-63 FM-LIS 117715-05-63




© 2023 by Agilent Technologies

i it Cresslab Complisnce Services
APPROVED BY . LJ-: M‘f
Certificate of System Qualificatipn

GC-00 + GCMS-00

©2023 by Agllent Technologies

Overall Log Amp Test Status
Pass

Agilent CrossLab Compliance Services

Systemn ID: GM.T RFPA
Organization Nama: ALS Laboratory Group (Thatand) Co., Lid,
Tasted Combénation Front SEL I External sQ
Organization Location: 104 Patthanakam 40, Patthanakarn Rd., Khwang Suan Luang, Khet Suan Luang, Bangiok. . e
ame:
Dustee: Decembaer 13, 2023 3:32:46 PM Selpeint Status: Pass
EQF Name: gl R 1050 miz Drift Aftar Five Minutes: RFPA Voltage:
EQP Raovision: GC.02.50, GCMS.02.50 2 v 504 -
e P Agilent Recommended: >= -100 and <= 100 < 1100
Systom Inspection and Basic Safety and Operation Overall RFFA Test Status
Pass
Name: 7890
Setpoint Status: Pass Tuna E1
Tested Combination] F '}
Overall System Inspection and Basic Safety and Operation Test Status ot &L Exdume) €
Name: 587TA
Pass
Setpoint Status: Pass
Inlot Prassure Accuracy
Filament: 1
Nama: 7890
Front S8 Setpaint Status: Pass
Filamant:
Setpoint Status: Pass 2
Setpoint Actual Overall Tune EI Test Status
Indet Pressure: 250 psi 250 pai Pass
Accuracy: o0 psi
Agilent Recommanded: <= 12 Signal to Noise E|
Overall Inlet Pressure Accuracy Test Status Tested Combination1 Front SSL | External 50
Pass HName: 5aTTA
GC Oven Temperature Accuracy
Name: TERD
g Awomay: 14, 202 e Pt Date: Decembar 13, 2023 33248 P
System I0: a7 3 . T
Fage 1718 Pago3/16
© 2023 by Agilent Technologles Agitent CrossLab Compliance Services 2023 by Agllent Tochnologies Aglient CrossLab Compllance Services
Shpokt Statu: o Source El - Extractor Filament: 1
Zone Cven
Sel Salpoint Status: Pass
Temperature: 2300 m3  C St il
Agilent Recommended: = 1200
Accuracy: 23 c
Agllent Recommended. = 1.0 % selpoint in K { <50 €t ) Source: El - Exiractor Fiament: 2
«= 10 % sotpoint in K { 50 t ) PT— .
Setpoint Status: Pass Signal to Nose: 16588
Zona: Oven Agilont Recommended: = 1200
SetpentAciug
T A 100.0 1007 c Owverall Signal 1o Nodse El Test Status
Pass
Agcuracy: or o ’ ;
Agilent Recommended: = 10 % satpoint in K (37 < ) MNOTE: This lest’s 0 [ ane avadabilo in the soction.
<« 10 % setpaint in K (a7 )
Overall GC Oven Temporature Accuracy Test Status
Pass
GC Oven Temperature Stabifity
Mame: 7890
Satpoint Status: Pass
Setpoint!/Average
Temparature: 100.0 100.4 °c
Stability: 00 *C ( |
Agilent Recommendad: == 0s
Overall GC Oven Temperature Stability Test Status
Pass
Log Amg
Tested Combination1 Front S5L | Esternal o]
Name: 548TTA
Setpoint Status: Pass
Date: Decamber 13, 2023 33246 PM Date: Decomber 13, 2023 3:32:46 PM
Systam ID; GM-T System I0: GM-T
Paga 2116 Paged (16




© 2023 by Agllent Tachnologles

Instrument Details

Purpose

This section describes the as found system configuration.

Agilent CrossLab Compliance Services

© 2023 by Agllent Technologles

Electronic Signature
Purposa

Agilent CrogsLab Compliance Servicas

This signature page was created and published because the ACE sign-off action was executed, which & valid for the entire document,
including attachmaents, The ACE sign-off is an alectronic signature tat requines two distinct identification companants: unique usBmManms

Datails and The Agllent v this sanvice g and leg f an
System elactronic signature. As a trained official oparator, the Agilent represantalive has a unique password and logon io acoess ACE and
System ID M7 electronically sign this document. (Clther e-signatures can be applied 1o this document using a Documant Contant Managemant o ather
suilable method defined in your data access and control procedunes |
Manufacturer Agilent Technologies
Name TE90
Tested Combination1
Injection Technique Manisal Injec Detaile
n ion
Full Name of Signer; Supasak Nimsangtharm
Inbat Front Logged On User Nama: supasak.nimsongthamdiiagilent. com
Detactor Extornal Signature Creation Dala: December 13, 2023
LTM Inchudod? No Reason for Signature: Executed protocol and published this original version of documant
Sarmgler 1
Manutacturer Agilent Techrologies
Type Manual Injecsion
Usage Sampia Injection Regulatory Disclaimer
Syringe Volume (L) 10 This document provides. o protocal 1o verify and record of proger operation. 1 has from our
Mainf 1 inlorpretation of applcabin regulstions as well as indusiry best practices. i componant of 8 compleln
compliance package. Validation depends upan marry nch i of this does not Aglent o
Manufactuter Agilent Techrologies &80 ils sulliciancy for any i progn
N 7890
Model Mumber G34428
Warranty
Serial Number 1331
CHIIR10} Agilent Technalogies makes no warranty of ary kind to this material, i ot fimited 1o, the implied and fitness for
Firmware Revision B.02.03 & particular purpose. Aglant hall ol o for with the.
G Tipes furnighing, performance. or use of this maleral.
Date: December 13, 2023 33246 PM Datte: Ducember 13, 2023 3:32:46 PM
System ID: GM-T System ID: GM-7
Page 8/ 16 Pagn7/16
© 2023 by Agilent Technelogles Aglient Crossiab Compliance Services ©2023 by Agitent Tochnologies Aglient CrossLab Compiisnce Services
Iindet 1
Marnifaciures Agilent Technologies Ut Marme: nuptsah simisgthas Srywtuem b M7
Repon Ganaraind by Hosiname: ASEHKWIARZ Print uste: Decamer 13, 333 33247 P
Name T890
G732 Transaction log ¢
Type sSL
" Timet Tonsaction  Activity Typa of Transaction ‘Optienal nfarmation
bt State. Performed
Carrier Gas Helum Decarmbar 13, 2023 At BessonCrosted  Semsion Horw
L A
Conitrol Type Electronic Pressure Contral (EPC)
Decomber 13, 207 £ Cosfiguration  Session ore.
Purpged Inlet Yes 0TI A
Decarber 13, 2073 et Eritiemen Lmraing Uner ' Flaksinginee: and
e 102234 A ‘oem rt recue an o
Manufacturer Agilent Technologles. o
[rreey Mass Spectrometer Ducomber 13, 2023 Aot Esploaded Samsion EQP detads for primary
10 AN tachesgue [Go
Type Mass Speciromeler [ Fie g (
[Protcsiacka Getontgrat
Location Extormal o2 SO S0eqpl.
QP Fae Name:
Mass Spectromater 1 5¢.02 50 mep, ECP Hama:
Manidacturer Ti jes.
Agilent Technoilog| ool R 102,02 50]
Type s EOP detat s bystanstes
techesgon [GaMs] -
Name 58TTA File pate
Protocaisciaicin Tanty
Serial Number US1415M208 oY SHGMs 57 S0 n
o] EQP Fils Hame:
Firmware Revision 5877 6.00.21 e, 0250 005, £GP
Hama
High Vacuum Systerm Turbo Pump g rerrarssed]
Scouting Run Standard OFN Std Owcomsb: 13, 2023 B Configuation  Semsion Ll
02350 AM
MS El Sowrce 1
Docamber 13, 223 £ Ousification  Sessicn o0
Manufacturer Agliant Technologies ( WIS AM (
‘Source Type El - Extractor Dwcember 17, 2023 St Emecution Sywiem bmpecton and Bauc  Hone
0758 AM Salety 5 Opeeation - T80~
Number of filaments 2 Cuabtairve Test - No sotponts
P
Page 119
Date: December 13, 2023 3:3248 PM Date: December 13, 2023 3:32:46 PM
System IO Gh-T Systom ID: GMT
Page /18 Page b1 1€




02023 by Agllent Technologies Agilant CressLab Compliance Services. ©2023 by Agilent Technologies Agilent CrossLab Compliance Services.
e R o) Systoms I T User Name: supasai nimsongihsm 1a: oMy
Pt Genmsated by Hostname: ASBKKWANT Priet Date: Decamber 13, 3023 33347 P Fingont Generated by Hostname: ASEKRWOMAST Print Dsse: December 13, 122 3:32.47 PM
GLT2023 Tramaaction leg ! GM4.7.3023 Tramaastion log
Tirna Transctien  Acsvity Type ot Tranasstion Dptisnal nfsemation Time Transsction  Acshity Type of Transsction Optisnal infermation

Satn Fartcemen Sts Pertotmes
Decnmiser 13, 3673 ] Exncuten ‘Sysiem inapecion and Basie  Fus Ceurs : 1 Decamser 13, 2028 e Exmcution Ture E1 - S9TTA 50 - Souse: « Mane.
N0 M Sakety ares Oiparation - 1090 - AT AN 1+ Exvactor Flamant 3
Cusmitmsrn Tant - o posconts [Cusmleni - Ho vetcoines
saseistes aswcistet|
Discomber 13, 2023 S Exmeusen it Prostrn Accoracy - Frond Mose Dwcurrber 13, 3023 Sty Execution Sgallo Moo EI- Liguid Moes
10201 A S5L: - Prestusn Controed il 1000 MM Inyection, Fromt S5, 50 -
B PE0pel-Len 12 pal Souca: i - Extacior wing
Flnnest 1 -L: = 1200
Docenter 13, 3023 (=] Exmousen: it Pressarm Accuracy - Frond. Fum Count : 1
p re— L Prpmnare Gt bl . Dseomtar 13, 3023 Start [ Tuew E1- S9TTA 50 - Sowne: « Hose
I, 5 PEOpa-L e 12 pu L 114038 AN B3 Extracior Filamant 2
(Busitaive - b setpsints
Dacembar 13, 2023 e famcusion G Cven Tempanurs Mo 3
WEAT A #ecuracy - TR - Tomparatarn
$Oven - 5 BT - L a0 Dwcember 13, 2023 Ent Exptuer. Turn 1 - SG7TA SO+ Sourcs: - Fum Court 1 1
AND = 1.0°% vatpont in K AEAE AN ED- Extructes Filasmrd 1
[Busitatien - b satpoints
Ovcamver 13, 3023 et Ow GC Oven Temparstes Marna Diata Ertry 5
02209 AM Accsracy - THAG: - Temparauy
£ Ovn - 5 00T - L w10 Decemier 13, 3023 Sunt Exneation Sqneintone B Lose  Mome
AND <= 1.0% satpoint in K RS A Irjeesen, Front S50 50 -
Source: E1 - Extracer using
Decamaer 13, 3523 [ Rswcaticn GG Oven Temperstrs Fun Counl : § e s
T AM Acturacy - THOG: - Tampeaturs
v 8 200 L e Decamber 13, 2023 it AeaCised Bessien (=
AND == 1.0 % saspeint in K ARASAM
Diecosriser 13, 3473 e Esscuticn GC Oven Tamperatus Hone Decamber 13, 2023 Aot Aceflnsintes  Sessien Mene
AT AM Aczuracy - THOD . Temostarn 12T
{Owen - Lt
:::.?n?rc ":; v Decamber 13, 2022 it SeaworBeioades Sevskn Nenw
Lo 12340
Dweaember 13, 2003 At Dota G Ovan Temperaturs Maral Data Eniry
( prerery Acturacy - T - Tempataturn ( T:" m;:.m P Qupicatan B .
1 Oven 8 WOOC - Li3w A0 642
AND =2 1.0 % sotpont B Dscasber 13, 207 Stan Exscuticn Hone
Decoster 13, 2023 Ena Excuton GG Oven Tempesstrs Fen Count 1 iy
RLETE Accuracy . TABN: - Tempentue
{Ovn 8 00T L e A0
AN <= 1.0 % seipoint o
Page2/9 Pagedid
Date: Docambor 13, 2023 33246 PM Date: December 13, 2023 3:3246 PM
System ID: GM-T System 10: Gh-T
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Certificate of System Qualification
6c-00

Systam I0: GC-6 i

Organization Name: ALS Laboratory Group (Thalland ) T8 Tt

Organization Leeation: 104 Phattanakan 40, Phadanakan R, Suan Luang, Banghok 10250
Date: Apeil 21, 2023 9:43:59 AM

EQP Nama: AgilentRecommended

[EQP Ravision: GC.O2.82

Overall Quakfication Status: Pass

DS Logon Verification - GC

© 2022 by Agllent Technalogles

Setpeint Status:

Flew Typa:

Salpoint:

Accuracy:

Aglent Resommendod:
Limit is percentage of setpoint or 0.5 mliminute, whichaves s largast,

Flow Accuracy

|Pass

GC Oven Temperature Accuracy

Logan: Sunee Mongkohvorakichai Setpaint Status: Pass
Overall CDS Logon Verification - GC Test Status Zone: [0“" I
Pass SatpointiActual
Tempae e s e
Systom nspoction and Basic Saety and Oparation =
Accuracy: c
Nama: 7850 Agllent Recommended: [= 140 % satpoint In K }
Setpoint Status: Pass st L i e !
Sotpaint Status: [Pass |
Overall System Inspection and Basic Safoty and Operation Test Status. Zone: |N" I
v SatpointiActual
T oo oo e
Inket Prossure Decay Accuracy: 0.1 L
e . Agilent Recommended: == |10 % sapeint in K )
Front sSL <= {10 % salpeint in K }
ven Accuracy
Satpoint Status: Pass. =
Pressure: %0 |ps [Pt I
Pressure Change: 04 psi 15 minutes GC Oven Tomporature Stabllity
Agilent Recommended: »= |20 and <= 105 =
Nare: [Fe=0 |
Dato: Aprl 21, 2023 G43:50 AM Date: el 21, 2023 $43:09 AM
System 1D GC-5 System ID: GC-5
Page 1714 Page3/14
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Pressuro Decay Sstpaint Status: [Pass
[pass F g
oo s [roozrer <
Inlet Prassura Accuracy Stability: i ]
Name: [rese ) A = : —
Frorit S5L ‘Overall GC Oven Tamperature Stability Test Status
ot ] = |
Setpaint Actual
e [0t [T —
rem— 0.1 pel 1 Front FID
Agilert Recommended: = |12 ( . -
! - - C
Overall Inlet Pressure Accuracy Test Status. ———————— |
[P |
Detector Flow Accuracy
o = | i
Front FID.
_ - Noise and Drift
Setpoint Status: [Pass | o
Fiow Typa: Tesied Combinaton1 Front ssL I Front FID
) riLimin Measured Flow: |'__' | mumin Mome: i -
Accuracy: i o5 |mimin Setpoint Status: [Pass |
‘Agient Recommended: - % satpoint (8 Jmima ) : i s
L whichever s lrgost. ¢ Buea Sgruk [1est  Jon C
I ASTM Noise Diit
Setpolnt Status: Pass pA I w_t_r.
o I I [o0s [o.10
Tipw iz Agtot Rocomnandod [= Jox |= fz0

oy I
Agilent Recommended: [= Jroo ] setpoint

Limitis percentage of satpeint or 0.5 milminute, whichever is largest.

Date: Aprl 21, 2023 G43:50 AM
GC-5

Page2/14

Overall Nolse and Drift Test Status.

[Pass ™ ST

Date: Apdl 21, 2023 4350 AM
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Maindrame 1
Injection Precision Manch P
Tastad Combination! Front ssL 1 Froet FID - Name 7880
Hama: = B Model Number 34404,
Setpoint Status: [Pase ] Sarial Number US10813027
Injection Volume on Column: d. Firmwarg Revision A2
‘Component IDiAsset No. GC-5
Area RSD: 056 |%  Retention Time RSD: T
Oven Type Standard
Agillant Recommended: <= 300 mﬂ
N — _— - = e Inlet 1
Qverall Infaction Precision Test Status Manutactures Agilant Technolopies
[Pess Name 7880
Type S5L
Signal 1o Nois
fane * Location Frant
Tested Combination Front ssL 1 Front I Carrier Gas Halium
Injoction Tower Cantrol Type Electranic Prassure Cantral (EPC)
i [Fes0 | Purged Inlet Yos
Setpoint Status: [Pass. Delacior 1
Signal to Noise: TesTZE Manufacturer Agilant Technclogies
Agilart Recommaended: == |300000 Mame 7ES0
- . Tw. FID
Ovarall Signal to Noise Test Status
|Plu _J Acapler Capil
Cantrol Type Electranic Pressune Control (EPC)
Localian Front
Makoup Gas. Hitrogen
Dats: Mgt 21, 2023 G42:59 AM Date: April 21, 2003 S43:59 AM
Systom ID: [ Systoen ID: GC5
Page 5114 PagaTit4
2022 by Agilent Technologies Agilent CrossLab Compliance Services ©2022 by Agllent Technslogles Aglient CrossLab Compliance Services
Instrument Details Electronic Signature
Purpose Purpese
This section describes tha as found system configuration. This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
Detaits Including attachmants, The AGE sign-off is an electronic signature that requires two distinct identification componants: unique usermame
and persanal password. The dalivered this servil gal stalus of an
System eilectronic signature, As o irained official operstor, 1he Agilent has and logon ko access ACE and
System ID GC5 slectronically sign this document. (Other e-signatures can be applied to this irg Content ather
suitsble method defined in your data access and conltrol procedures.)
Manufacturer Agllent Technologies
Name 7850
Flow Data Input Manual Data
Other Dala Dotails
Temperature Data nput Manual Data or Logging Sl o ; Miong R
Testad Combinationt ¢ Logged On User Name: sunes.mongiobrorakiichaiaglent com
ljection Technique Injection Towar Signature Creation Date: Apil 21, 2023
it Front Reason for Signature: Executed protocel iginal varsion of document
Detector Front
LTM inchsdad? Ho
Sampler 1
Marwfacturer Agitent Technologies Regulatory Disclaimer
Type Injection Tower a prosocel peaper cperation.
Mame 76838 sigr & compivie
s8on deoends Achent
Model Numbar G29134 promisss . il
Serial Number CHO0259643
Firmwaro Revision A1103
Warranty
Usage Sample Injection ( Agent 2y of any materis), inchuding . the Fmpliod
Location Front a paricular purpose. Agitent for with e
w 10 furmishing, performance, or use of this material
Samglar 2
Manufacturer Agilent Technolagies
Typa Tray
Narne 76B3A
Model Numbar G2B14A
Serial Number CNe1347892
Finmware Revision Agzo
Date: Ao 21, 2023 9:43:59 AM Dato: Apel 21, 2023 54359 AM
Systom ID: acs Systom ID: =)
Page 6114 Page /14
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User Name: suses monghnhorskgchal Syvtem i GC5 Uner Hame: vunes monghoberakichal Systom i 005
Mostname: SCGIITD Print Dase: Apel 21, 2023 6403 AM Hostnama: SCOMIRNTD Peied Dste: Apeil 2, 023 9:40:00 Al
006075730_OQGCS_ALS Tranaaction log ; BEOSOTSTS0_DOGCS_ALS Transaction kg |
T Transacsen  Ativity Type of Transastion Dpronsl Informaticn Tia Tewacion  Acthity Typs of Trsnsacsion Opticnsl ietsemation.
e Fardormes State Pactormad
Apel 20, 2003 124257 PM Ausit Bewonlment  Sessien Hose Apsl 21, HTIRSATTAM Siart Exscution Datector Flow Accusacy - Frost. Mone.
Aprl 20, 200 124257 P Start Corliguraion  Semmken Nasa mn:ﬂmsm
Aprl 30, F0T 124257 PM Aust. Ercfement Learnng :—“:‘W:—G Al 21, 2023 ESCAIAM Aol e B Piow st -
i ek FRD: - Tye : iz - 5: 4008
ocw Faimie - L <a 90.0% setpesint
FPARLEN TR Som Eatorie Saaster “""’p:“’"" A 25, 021 5451 AN End Enscuton Datector Flow Accusscy - Frast Run Coust : 1
:‘: ) Fii - Type : Qs - 5: 4008
(. i L <= H0.0% setpint
) a2 07 52 00l AL 2B AM St Exscyton. Datacior Flow Accusacy « Front Mg
EQP File Nama: FID: - Type : Makeus - 5 250
102,52 eqp], EQP Name: FeLirie « L 00 Y0.0% petpest
ok Bavinion {5 8283 Apri 20, 0TIEESITAM Aeeil [ Datecter Flow Aceussey - Frast Marusl Dita Entry
PRz Type : M - & 250
Aprd 20, 7073 174R8 PN Eng Confgurron  Sewon Nors mLimien - L2 <n $0.0% seipond
Apel 30, 2033 174831 PM Stast Cifcatn Beaon oa A NI D A B Exscaton Datector Fiow Accuracy - Front  Ren Cousl : 1
g 20, 2023 124931 P St Enscution CO8 Logon Vescaton - GG : None m'“‘::ﬂ.“"t“
~ Cosaltzsve et i T w—
Apri21, 00185525 MM San Enecuton 5T Oven Temperaiurs o
Apel 20, 2079 1063 PM At AceChaed ‘Bession Hora phmagy
AprlZ1, 2071 BAZIEAM At AceRusiaded  Session Nora 1 Oven -5 2T - Live 1)
AND <% 1.0% saipaintin K
AprZ1, 205 RSO0 MM Auct Sosisafuicaded Session Heen
ol T, T TS MM At a GG Con Tomparatus. Waruzal Data Hny
ASAIN 00 BS0T1AM  Sima Cusibeatin  Bession oo Aoy T - Tampatins
Ao 21, 2020 B5031 MM Sim Enwcution COB Logen Verkcaton - GC ¢ Mo a5 200 - Lo 2= 10
Jr—— AND <= 1.0% setpointin K
( Aol 21, B BSIITAM End Ensunen 6 Logon Verfioation - GG 1 Ren Coumt: 1 C A2, AN EHETAM End Exsebon GG Ovan Tomparatire: Fom Cunt -1
. ~ Eomigien . Aecumaey - THUG: - Temparsuze
 Ovan - §: 200 - L ve 10
A1, DTESII0AM S Exouten Sysiem inpection and sk Nene. AND <= 1.0 % setpeintin K
‘Sataty and Oparation - 70 -
umitate Toai- Mo sespainty
awaciated
Page 116 Foge3ss
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System 1D: Ges System I0: 68
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User Hame: Syviem if: 005 User Mot bijchal System 1= 008
Haoptname: SCGH10TTD Print Due; Apdi 21, 3623 4403 AN Hostname: SCGH10TTD. Priat Dute: Agril 21, 2023 4403 AM
30HETATSS_OOOCS_ALS Transaction bog 1 $08OTETH_DOGCH ALS Traniaetion log 1
Tima Transacton Aoty Tyee of Transacsion Optional information Tiens Tracascton  Acthvity Tysa of Traasaction Optioasl information
Stase ] St Pertormad
ApA 2, HIIBEZVIAM End Enteuton Systom Inpoction and Basc  Flen Count 1 Ao 21, 2023 RSSO AM  Start [r— G Ovens Tomparsaurs ™
Satety ard Cperation - THH0: - Aerncy - T8O - Tempersture
Cuaiassvn Toet - o sepsints O -5 DT L 3wl
assecialed A 10 % setpcnt i K
AA, WOIBSTUAM S Exsastion Irded Prossure Dacay - Front  None Apri21, 2003 RSB AM At Daia B2 Oven Tamperaiurn Mangsl Osta Eniey.
551 - Prassurs Contested lelet Acturacy - P0G - Temperabara
-5 280pu -L:ve 200l g i Cwen -5 1000°C-Lire-10
<0858 AMD <2 10% saipoint X
Ao 2, 023 BSIITAM  Bunt Exeebon Irbst Prossors Decay - Frond  None Apl 21, 07 BSBAI MM End Esecuion GE Gvan Tamparators P Gt 1
6L - Prassus Controled Inlet ( Aczuracy « THIC - Tempantuns
=S T80 pal - Lo ve <20 pul wed - + v - & 100LPC - L300
oS AMD€= 10% sapontin K.
ASri2, 2023 RSTATAM  End Exacution ot Proveers Decay - Fronl  fum Cort £ 1 Apl 20, 20F1 B80T AU Stan Exscusion G Dven Tampecaiors Sublty Nons.
S5L: - Pressuse Controlied iniet « P850 « Tampacaturs : Oven -
~E 2 0pel - L> 20 paland B 1000 - L <= 05T
- Sel
Ao 20, WTIGLOIAM At Cuts G Oven Tempessiure Subilly Masual Data Enry
A3, T0I BSR40 AM S Exsutien et Pratsers Aceusicy - Front Kore - 50 - Tompacatise : O
S5 - Prosauce Contiolied et S1000°C - L en 05T
TS -Le 12
Ao 21, HIIBLOIS AN End Excution G Cvon Tomparaturs Sttty fun Count 1
A2 Z07I BS54 AM End Exscution e Prossos Aceurncy - Fror s Court £ 1 - 280 - Temparanes : Gven -
‘BSL: - Prnssues Caeirelied et SN0 -1 am 0
- Mgl Len 1 2pu
2021, WIRO0WAM  Biant Exeution GE Soouing Fum - jecion  Hone
Ap 1, 0TI BRI MM Sue Execution Dansciar Fiow Acouracy - Fromt Noes. Tewar, Froes 880, Frort FID: -
Ik - Typa ¢ Pusl- 5: 300 Part of Sysien Praguaration - 4
i - L <n S0 sipeint Tt psociaied
April T, T SIS MM At Cata Cutecier Flow Acouracy - Front - Masual Cala Eniry Mgl 21, 2D FONNOAM  Audt Data G Scocting fun - Iecton.  Data Mes Path : 4000023
P - Typa : Fusl - 5 300 Tower, Foort S50 Front FIDC 0230420
[ — o 18544
C e swsciated hen
Apri, I BSAIIAM End Exscution Iusctar Fiow Accuracy « Front Ruan Courd: 1 .
- Type : Fuel- 8300 Ao 31, 0TI FOH AN End Exuoution 0 Seouting Fun - injection s Coum: 1
e - L e 10.0% watpoint Tewer, Frort S50, Front FID: -
Part of Systom Proparstion - No
Ienis pewcisted
Paga2(8 Pagudls
Date: Apdl 21, 2023 Sa3:59 AM Date: Apdl 21, 2023 9:43:59 AM
Systam I0: (=] System ID: [
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System b: BE5

Print Biate: April 21, 2023 So4403 AM

Agh 21, 2023 0155 AM

Aprd 11, 2023 O3 AM

V44 IISOHSIRF_01.08

Page 14714

A o1Ash
(‘ Aprd 21, 003 BOZM AM e Execution Moine mnd Dl - Foond FIE - P Cownd 1
. Detecior FID - L Motk <=
010 A - L (Dely <n 258
A
Ao, 2003 BOTA0AM  Siant Exeontzn injecion Pracition - Injecion.  Hora
Towar, Frost S5L, Frost FIC: -
G - L fhrsaly o= 100% - L
P, Timaih <= 1.00%
ApAT, 2023 B03H AM  Aust Data injocion Pracision - Injection.  Cua s Path : EADI02)
Towar, Frost S5, Froat FIC; - 0730420
GO L (el o= LO0N-L  1S-MISINIPRECO2 DHIDY
L Tima) <0 1.00% A
Aprd 21, 1023 SO AM  Aust Data
Towsr, Frost S5, Froad FID: - 30730420
OO oL (Aol n J00%-L  1SISUNIPRECOLDFIDS
Ront, T <= 1.00% Ash
Ao, 2003 BOLIAM  Aust ™
Tower, Frost S5 Frest FID: - 20230430
6 L e 4
(~ e, Temek <= 1.00% Ach
: o 21, 200 BOITLAM  husit Oun Ijocton
Tower, Front S5L, Front AI0: - 20530420
oc Ly L
R, Tamalk <= 1.00% Ach
Pagesit
Dats: Aprl 21, 2023 §:43:55 AM
System 10: =
Fage 13114
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User Harma: suret itk fonal Syutern Id: 0.5
Hastname: SCGRANITD Prind Date: Apeil 21, 2021 B4:00 AN
B00ATSTI_DOOCS_ALS Trinsaction log ©
Time Transacten  Aetity Type of Transasilen Cptional Informaticn
s Performed
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