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Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Ambient Total Suspended Particulate High Volume NKH_FS0052 - - On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0049 - : On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0050 - - On site Calibration
Ambient Total Suspended Particulate High Volume NKH_FS0051 - - On site Calibration
Ambient Total Suspended Particulate Digital Balance BKK_ENOOO4 8-Feb-23 8-Feb-24 12
Ambient Particulate Matter (PM-10) High Volume NKH_FS0045 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0046 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0047 - - On site Calibration
Ambient Particulate Matter (PM-10) High Volume NKH_FS0048 - - On site Calibration
Ambient Particulate Matter (PM-10) Digital Balance BKK_EN0004 8-Feb-23 8-Feb-24 12
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0084 5-Jan-23 5-Jul-23 6
Arnbient Nitrogen Dioxide NO, Analyzer NKH_FS0078 5-Jan-23 5-Jul-23 6
Ambient Nitrogen Dioxide NO, Analyzer NKH_FS0080 5-Jan-23 5-Jul-23 6
Armbient Nitrogen Dioxide NO, Analyzer NKH_F50082 5-Jan-23 5-Jul-23 6
Ambient Sulfur Dioxide 50, Analyzer NKH_FS0085 d-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0079 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0081 4-Jan-23 4-Jul-23 6
Ambient Sulfur Dioxide SO, Analyzer NKH_FS0083 4-Jan-23 4-Jul-23 6
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0056 3-Oct-22 2-Apr-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0055 20-Dec-22 19-Jun-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_FS0054 11-Jan-23 11-Jul-24 18
Ambient Wind Speed / Wind Direction Wind Speed / Wind Direction NKH_F50053 11-Jan-23 11-Jul-24 18

Noise Leq 24 hrs Sound Calibrator NKH_FS0019 31-Aug-22 31-Aug-23 12

Noise Leq 24 hrs Sound Level Meter NKH_FS0072 20-Jun-22 20-Jun-23 12

Noise Leq 24 hrs Sound Level Meter NKH_FS0071 20-Jun-22 20-Jun-23 12

Nolse Leq 24 hrs Sound Level Meter MNKH_FS0073 20-Jun-22 20-Jun-23 12

Noise Leg 5 min Sound Calibrator NKH_FS0019 31-Aug-22 31-Aug-23 12

Noise Leg 5 min Sound Level Meter NKH_F50072 20-Jun-22 20-Jun-23 12

Noise Leg 5 min Sound Level Meter NKH_FS0071 20-Jun-22 20-Jun-23 12

Noise Leg 5 min Sound Level Meter NKH_F50073 20-Jun-22 20-Jun-23 12

Stack Oxides of Nitrogen Console Control Unit BKK_F50547 3-Jan-23 3-Jul-23 6

Stack Oxides of Nitrogen Flue gas Analyzer BKK_FS1095 25-Nov-22 25-Nov-23 12

Stack Oxides of Nitrogen Vacuum Gauge BKK_FS0437 21-Sep-21 22-Mar-23 18

Stack Oxides of Nitrogen Spectrophotometer BKK_ENQOO18 16-Sep-22 16-Sep-23 12

Stack Sulfur Dioxide Console Cantrol Unit BKK_FS0547 3-Jan-23 3-Jul-23 6

Stack Sulfur Dioxide Flue gas Analyzer BKK_FS1095 25-Nov-22 25-Nov-23 12

Stack Sulfur Dioxide Dry Gas BKK_FS0505 3-Jan-23 3-Jul-23 6

Stack Total Suspended Particulate Console Control Unit BKK_FS0547 3-Jan-23 3-Jul-23 6

Stack Total Suspended Particulate Flue gas Analyzer BKK_FS1095 25-Nov-22 25-Nov-23 12

Stack Total Suspended Particulate Digital Balance BKK_EN0002 25-Feb-22 25-Feb-23 12

Stack Oxygen Console Control Unit BKK_FS0547 3-Jan-23 3-Jul-23 ]

Stack Oxygen Flue gas Analyzer BKK_FS1095 25-Now-22 25-Nov-23 12

Stack Flow Rate Console Control Unit BKK_FS0547 3-Jan-23 3-Jul-23 6

Stack Flow Rate Flue gas Analyzer BKK_F51095 25-Nov-22 25-Nov-23 12

Noise Leg 8 hrs Sound Calibrator NKH_F50019 31-Aug-22 31-Aug-23 12

Nolse Leg 8 hrs Sound Level Meter NKH_F50122 8-Nov-22 8-Nov-23 12

Noise Legq 8 hrs Sound Level Meter NKH_F50123 4-Nov-22 4-Nov-23 12

Noise Leq 8 hrs Sound Level Meter NKH_FS0121 8-Nov-22 8-Nov-23 12

Noise Leq 8 hrs Sound Calibrator NKH_F50019 31-Aug-22 31-Aug-23 12

Noise Leq 8 hrs Sound Level Meter MNKH_FS0118 8-Nov-22 8-Nov-23 12

Noise Leq & hrs Sound Level Meter NKH_F50116 4-Nov-22 4-Nov-23 12

Noise Leq & hrs Sound Level Meter NKH_FS0117 8-Nov-22 8-Nov-23 12

Noise Noise Dose, TWA Dose Badge Reader NNG_F50007 3-Nov-22 3-Nov-23 12

Noise Noise Dose, TWA Dose Badge Reader NKH_FS0029 2-Nov-22 2-Nov-23 12
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Heat Heat Stress Heat Stress Monitor NKH_F50108 14-Jun-22 14-Jun-23 12

Heat Heat Stress Heat Stress Monitor NKH_FS0109 14-Jun-22 14-Jun-23 12

Heat Heat Stress Heat Stress Monitor NKH_FS0025 25-Aug-22 25-Aug-23 12

Heat Heat Stress Heat Stress Monitor NKH_FS0024 26-Aug-22 26-Aug-23 12
Iluminance  |Illuminance Lux Meter NKH_FS0020 17-Nov-22 17-Nov-23 12
lluminance  |llluminance Lux Meter NKH_FS0020 17-Nov-22 17-Nov-23 12
Water Lab Calcium ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12
Water Lab Calcium Hot Block BKK_ELOO54 T-Apr-22 7-Oct-23 18
Water Lab  |Calcium Chamber (Cold Room) BKK_ENQ167 30-Jun-22 30-Dec-23 18
Water Lab  [Magnesium ICP-OES BKK_ELO037 2-Mar-23 1-Mar-24 12
Water Lab  [Magnesium Hot Block BKK_ELOO54 T-Apr-22 7-Oct-23 18
Water Lab  [Magnesium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  |Sodium ICP-OES BKK_EL0037 2-Mar-23 1-Mar-24 12
Water Lab  |Sodium Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  [Sodium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  |Lead ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab  |Lead Hot Block BKK_EL0054 7-Apr-22 7-Oct-23 18
Water Lab  |Lead Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  |Arsenic ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab Arsenic Hot Block BKK_ELOO54 T-Apr-22 7-Oct-23 18
Water Lab Arsenic Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  [Cadmium ICP-MS BKK_EL0026 14-Jun-22 14-Dec-23 18
Water Lab  |Cadmium Hot Block BKK_ELOO54 7-Apr-22 7-Oct-23 18
Water Lab  [Cadmium Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  [SAR ICP-CES BKK_EL0037 2-Mar-23 1-Mar-24 12
Water Lab  [SAR Hot Block BKK_ELOO54 T-Apr-22 7-Oct-23 18
Water Lab  [SAR Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Mercury Mercury Analyzer BKK_ELO128 30-Nov-22 30-Nov-23 12
Water Lab  [Total Coliform Autoclave BKK_ML0041 20-May-22 20-Nov-23 18
Water Lab  |Total Coliform Incubator BKK_MLO010 21-Jan-22 22-Jul-23 18
Water Lab  |Total Coliform Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab  |Fecal Coliform Autoclave BKK_MLO041 20-May-22 20-Nov-23 18
Water Lab  |Fecal Coliform Incubator BKK_ML0OO10 21-Jan-22 22-Jul-23 18
Water Lab  [Fecal Coliform Hot Air Oven BKK_ML0013 21-Nov-22 21-May-24 18
Water Lab  [Fecal Coliform Water Bath BKK_MLO056 20-May-22 20-May-23 12
Water Lab pH at 25 “c pH meter BKK_EN0072 12-Sep-22 12-Mar-24 18
Water Lab  |BOD CO Meter BKK_EN0017 24-May-22 24-Nov-23 18
Water Lab  |BOD Incubator BKK_EN0304 5-Apr-23 5-Apr-24 12
Water Lab Dissolved Oxygen Burette BKK_ENO1T1 30-Aug-22 1-Mar-24 18
Water Lab  |Dissolved Oxygen Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab  |Temperature pH meter NKH_FS0112 31-Oct-22 31-Oct-23 12
Water Lab Temperature pH meter NKH_FS0028 26-Oct-22 26-Oct-23 12
Water Lab Temperature pH meter NKH_FS0075 18-Aug-22 18-Aug-23 12
Water Lab Temperature pH meter NKH_FS0113 31-Oct-22 31-Oct-23 12
Water Lab Total Suspended Solids Electronic Top-Loading Balance BKK_EN0002 8-Feb-23 8-Feb-24 12
Water Lab Total Suspended Solids Oven BKK _EN0273 29-Nov-22 29-May-24 18
Water Lab  [Total Dissolved Solids 180°C Electrenic Top-Loading Balance BKK_ENOCD2 8-Feb-23 8-Feb-24 12
Water Lab  |Total Dissolved Solids 180°C Oven BKK_EN0273 29-Nov-22 29-May-24 18
Water Lab Oil & Grease Electronic Top-Loading Balance BKK_EN0OQ02 8-Feb-23 8-Feb-24 12
Water Lab Qil & Grease Water Bath BKK_ENO148 31-Jan-22 1-Aug-23 18
Water Lab  |Turbidity Chamber (Cold Room) BKK_ENO167 30-Jun-22 30-Dec-23 18
Water Lab Chloride lon Chromatography BKK_ENO069 12-Jan-23 12-Jan-24 12
Water Lab Conductivity Conductivity meter BKK_ENO065 19-Nov-21 20-May-23 18
Water Lab Nitrate lon Chromatography BKK_EN0069 12-Jan-23 12-Jan-24 12
Water Lab Sulfate lon Chromatography BKK_EN0069 12-Jan-23 12-Jan-24 12
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Immersion Standard we

Doty Reaging Reasng. Ermor Uneeainty

imm} e e {a a
&0 20087 201 00 0.093
o0 25,058 251 00 008
&0 30,052 300 ot 0.093
&0 35,047 248 0z 0099
&0 an03s 306 0.4 0.023

UUCT it Under Calibration
Tha reporied inty muhtipled by 8 coverage factor k=2 providing 8 level ef
confidence of approsimately 35%

* End of Cortificate %
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stmAL MUMBER

setatee
\¥) mesnerment
dora Curd o the e f oy
CAUBRATION CONTHTION Veird tunnel 8500 o' easmemert’
Vi devctien m
Diamteeof g e’ -
w0
.
e
Aepromd gty 7

v Pasnya Bsancharoen
Cafaon Depariment Manager

I WRITING FAOM THE LABORATORY

e
rage 2t 20ag.
measmcTonT st
me method
serush i clockatas [ —— The fow speed of begt comstaet

43/14-16,67/35-36, Sol Pelchhasem7,7/1, Pelchkasem Rd,
NAC Watlhapra, BangkohyaiBangkok 10600 Thailand.
TRt o Tel (66) 02 8680812813 Fax: (66} 02-B6A80840 www jiranatee.com

CERTIFICATE OF CALIBRATION

Gatibeation Mo, | M 03012023
e 160 1 P

Mossurement tem Fietatan vty win dafn ionges
Mantacturer Hevehynn

Mogel/fype Tiowa 2800n

Seriol Huumties AsaBe

10 Mo, NRF50053

Cstames M5 torntoy grovn Mhatand) Co. LI

104 Phattanshon 4T Phalihanasar (. Khwneng Susn Lusng, Knet Susn Lusrg. Ranghoh
10250 Thatard

Ensonmental Condition:
massrisgel i RIS o T 3 Aebiens

tamperstire of (283 W'E. and reishe Fumidty of (5041508

Messirrement Method:
e tirer Callbrsfion (AUC) wan zalbroled by comparkon mamod wih siardard thermo hygromeler in e by genetator
chamter o delemine the error

Tracoabitity:
Tris inatrment wat callrled w0 ataedant eauipmAnt whase sccurscy ia imceabilty hrough Naonal tnstlute of Slandards and
Technology b e internabional mysiem of w50 via MOS Calbiation, Inc. Cerificate pumbes:

20014101 Due dabe Mo 18, 2022,
Mensucoment Date Jon 12, 2071
Tsed Date 12, 2083

Mensurement Remitte:

This eqfment was conpected with Wmoce Ne gulky probe wad Disglayed (L) o Fsplny. Made: HUPSO,
A3

Catriion was BarorERd T Ih4 range of ZOEFH 1 BIEMH
Th resuits of catbration are repated b laie betw
[ ovimmd e FrTye— = T
Lkl g wAH) B R
B B 83 K Ger
S0 5029 ans 5 18 04
= B0 B Ta015 95 08 o |
Ty
]
Partormes by | Aopraven sanatony.
£ v Bormt Tracharma W Pocien Booncharomn
) Moo g Lestiomgiel oA iy oy Casrabon Degaringal Mamsger

THS CALBRATON REPOAT MAY NOT BE REFRGCEOUCED EXCEFT IN FULL UMLESS PERMISSICH FOR RSPROCUCTICN
Has CBIANED 111 WRITING FOM THE LABCRATONTY.

63/14-15,67/35-36,

7. Tel: (86) D2-BABOAI2E13

Sol Peichhozem?.7/1. Pelchhasem Rd,
NAC Walthopra, Banghohyai, Banghoh 10400 Thalland.

Fax: (66) NZ-REBOBE0 wwwfranstor.com ey

Equipment Name: Data Logger with Temperatur
Sensor

Manufacturer. Novar
Wodel: 110-WS-250L
Seriol No.: AS480

10 Mo,: NKH FS0053

Customer
Narme: ALS lobormtory group (Thaiand} Co., Ltd.

3

Received date: (13 Jan 2023
Caibration date: 13 Jan 2073

Address: 104 Pratthanakan A0, Phatihanakan R Issun date: 13 390 2023
Wivwaeng Suan Luang. Khet Suan Luang. Bangkak

10250 Thadand.

Reforance Used During Cakbration
1.5tandard Temperature Probe Mode!: STS-100
‘Serial No,: 667642.08, Due date: 23 Mar 2023

Caftiration Condition
4500, Tempartire: (23:3)'C
Holathve Humidty: (352 157%

2.Digtal Termperature Indicator Model: DT)-10004 MK
1, Serial Ho.: 671407-00591 Due date: 22 July 2023

The by In-Hou

The

resuls
calibration method 35 WICLOOL peconting to  intemational srsllm“unﬂs(i\ﬂm@ aiorot

St ] Ak e S Aot o

Temparsti scste use wes bated SATTS 00

te of Metrology Thalland (NIMT) Certificate
The  oumber TT-0034-22, Cortificate number ER0097
22

Calissated by
L3 M. Soramit Thachatad
1 Miss Jitraparn Lerisomphol N

KT ES
- M. Parinya Boencharoen
Caibration Department Manager

THS CERTFICATE MAT HOT D PEPROCEOUCED EXCEPT I

CATAMED B

O ACPROCUCTION HAS BECH
wam

P
J 63/14-15,67/35-36, Sol Prichhansem?,7/1, Pelehhasem Ra, s
inltheprs, Bangholyei, Banghkok 10600 Thoiland e
3 Fac: (86) prtietig

Lo ST

Resutof Catibration: 1 Without Adpmtment (] With Adjustment

Calibration Range: 20-40 "

c

Cerbficate No. 0100206
Fage3et2

LUC*: Unit Uncier Calibration
The reponed expanced
confidencs of aoprokinately 55%

Standand uuc
Reeding. Feading. Errer Uncotainty
ra o e e
20067 129 0z 009
25.058 248 04 0.099
30.052 237 E2) 0099
35.047 346 a4 0.099
20038 395 o5 0093
s based on standand ity by ke 2

# End of Centificate %

urement ftem

Manutactuues

Mogel/ Type

Serisl Humber

Do

Camtomer

83/14-18,87/35-36, Soi Pelchhasem7,7/1, Petchikaser Rd,
Wallhapea, BanghokysiBanghok 10600 Thaltand
Tel: (46) O2-BOBOAIZEID Fac (68) 02-84B0880 wwwiiranateecom

CALIBRATION BEPOHT

Catiration Number. : RO-01012023
Page 1 of 2 Pages

Flain Gasgé i s togger

ats tagger Havalyme

Fnin gauge: Mevalyns

Dao togyer: 119:W3-250LH4

Plain gouge: 110-WS-2600

Dala toggar: ASABS
Plain gaugs: 70008

M PE00B3
ALS nborstory grenp (Melland] co. 18

104 Phatthanahan 40, Phatthanahan R, Kisneng Suan Lussa, Khet Soan Lusng,
Banghoh 10280, Thalland

Envirsnmentst Condtion
The messuremen was canied oul in an ambient lemparature of (613G, end relative humicly of (50z121%

Mrnsarement Mathod

The B gauge, Unll Under C

ration {UUC) was alibrated by Pincision reference bollie wilh fiow sdiuster ot law rfe

04 mm per mimde or | lipping muery 20 seconds The Bpping number was delermined by poCedines bW,
Oblain 143 gage et mien:
e o pencine mameter in o = Dlsmeted/2 = B fradhs)

A gauge

cas AURRLI4 (UG iameter=203 cm. UL radhon= 101 et

N3 ghuge aress 3234 em’
7. Obiain theouetinl comrecl ruin gauge: snswer {wmber of tppingt) ukeg 3236 c lnksl aren od 05 1. of rain

2 10000 rmq / 3236 on’ lafel aea = 3090 (ain ghuge vies <

730,00 of squaie meiz)

WY 3050 * 05 L volume=15.45 == (s of rin over | m wurfsce) 500 ml of min volume on the fain
augn ares = 16:43 mm of raia
@ Wumber of tipping=15.45 / 026 mm= 82 tippings.

Noie: Fain gavge is fully deansd snd itveling prior the catbration performrd.

Mensurement Date
Iasued Oste

Prrtormed by
5 M Sosawit Tha
[J Misa Mtraporn

Joa 13, 2023
Jen 13, 2023

chtsd
Lertsomgtol

THES CALIBRAT

1OH ERORT MAT HOT 0 REPRNCCDUCED EXCERT i1 LI DNLEES

AMIHIONON

PEPRODUGTION HAG BECN OETAZICD 1 WAITING FROM THE LABORATORY.




j S3/14 1567436 36, S0l Peichkasem?, 741, Polchkasem A,
NAC Watthapeo, BanghohysiBanghoh 10600 Thaitand
Tel: (66) 02-B880B1Z413 Fax: (66) 02-8680880 wwwjiranates.com

Canfiustion of Colbration of Calleation Mumber Calibakion Number. AO-01012023

Fage 2 of 2 Fages

Femit ot Calibation: 2] Wihout Adjustment 1 with Agfustwent.
The resalls of catiration are regoried i tabla betow

JIRANATEE ASSOCTATES COLLT

JRANATEE ASSOCIATES COLLTD,

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

45145111 ot hom Rd Bsaghumeu, Bangeiud Banghok 10700 THAILAND ARCTETS 17623.
Telo-2435-8800 Fs
Cert. No,: ACC22025
Pages i lafd

- Calibration Certificate
Gumney o 150 i . - i
R Deletmined Tissing Tiaging count Aeceptatin Tigping count CERTIFICATE OF CALIBRATION Equipment : SOUND CALIBRATOR
500 82 sz o o CERTIFICATE OF CALIBRATION Manufacturer : RION
= = = T = = fres et it | JLoRe e Model : NCT8
300 oz | a2 0 o4 B Serial No.: 478385
z0a oF. a1 a0 o4 MEASUREMENT ITEM Digial barometer ﬂr:-ﬁlrrribrmnwimﬂ ° T N NKH_Fs0019
MANUFACTURER N iwmhmlrnmhedmﬂ\ MEASUREMENT RESULTS. + Elwahout saustmant 1 with acdqusement 'b»\
Fremark: The grocedure in made fo waidy e Gortect 10RO of the Unhl under Calibraiion e gauge when o precise val ek itsiis 0 ok 10 CALIBRATION 1N THE RANCE OF  £950 - 1050 mbas
wme of water falls info T sgest that the mumber of Dpping should be wikin 13% difersol fom the 82 tiong msmﬂ-mmﬁ:ﬂ et - =
fzontret range: €0-04 Figging) i means Mt the roin geuge mevds the. mamachurer acceptabie. it SERAL NUMBER Ass ek e i V. Conlition Al Hommis prerens
10 NUMBER e . i A
. The meanment Mm.m..«m 5o e T Uncrctainty (ke7]
. o ot s ) et o)
b . (et ot °"'w ; . ot 41 .- | e L i Custamer = ALS LABORATORY GROUP (TIAILAND) CO., LTD.
g ol catbraton repartt™ ausroaen bt s Ry m sa08 905 | ] [ o8 104 PHATTHANAKAN 40, FHATTHANAKAN ROAD,
Ko S0 Listng, K0t Seian Loy, ety o ,*:fr';;‘:f’:"w amos 74 | o1 ¥ o | KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
Zangiok 1023 Thavsest ot | o 011 sz o1 ! o BANGKOK, 10250 THAILAND.
- & 1omor | 1oma 2 i oa |
PRCIWED DATE gkt | uncertointy is based on 0. ! 1047 o«
NeAsAtaNTATE e Nl Pibsigh ot o i w2, et ‘
13 .
et 4 Sradtepiesy Nt U it e oo iy Location : -
. " ; i o Ambient Temperature : (130+1) LS
CONDITION OF THIS RESULT OF CALIBRATION: 5 Prestarss 10137230 k2%
1 Reterence Stangrg agtmment k.,.! Relative Humidity : (500220 £
Intrumget Model Do Dae *End of ¢ -
Abmohte Pressise Teamsducns  CPGIS00 02 0ec 2023 "_‘1 Received Date : 22 AUGUST 2022
1 Cotbwation ffort for cafbration seuence & Calibration Date : 31 AUGUST 2022
e oniipolsmss -~y =y ! Date of Issue : 01 SEPTEMBER 2022
& Conrion Bl ol
Pressure g medum A Calibrated by : Mathakom Phrurpaisan
(2. 1 barl
Hea
[
& The certificate s valld ooty WM Appraved by 7 W’ 3
{ Thanakul Petchurai )
. ¢
«). M * N {b This centificate i issued in # FISOTEC 1 may not
P A—— T —— \v ether than in il cxcept with itten spproval of the headt of Calébration | borat
i g emsomprt e \% exeept with the prioe writien sppeoval of slibration oy
Ay NoT caaneD o TSI asar oI
N WAITING FRGM THE LASORATORY.
SITHIPORN, SITIHIPORN ASSOCIATES CO,LTD. SITHIPORN, SITHIPORN ASSOCIATES CO,LTD. SITHIPORN ASSOCIATES CO.LTD SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
atsoeiates 5 i ; . Ausodiares
CALIBRATION LABORATORY CALIBRATION e Y . associates 5 TN - .
< TTON LABORATORY CALIBRATION LABORATORY CALIBRATION LABORATORY
Continuation of Calibration Cerrificate Continuation of Calibration Certifi T shration C
Cert. No_ ¢ ACC22015 Lon S et Do Continuation of Calibration Ces
SebNe : VOGSACHT Cert Na. : ACCZI02S 15145771 S heen B Fonglume. B ngplsd Esnghck 10700 THALAND ]
Pages @ Zofd Job No. : VC65SACEATT Tel0-2435-8800 Fax0-3433-1679
Calibration Procedure:  CP-ACO} FINECS Surinracting Calibration Proceds CPACOl
- Pages. B 1ef8 alibral ure : o
Result of calibration : . .
Cattraton Stehod s Calibration Certificate et
This equipment was calibrated by hased on 1EC-§0942-2003 Standard. 1. Sound pressure level SOUND LEVEL METER e 2 et (SLM).
The sound peessure kevel, frequency and total distortion of = RIOH ) The SLM et o Acoustics nd E o chaspber and Reference
i “h'"'d Dyl Tolermos Microphone UC-57 * Preamphiiés N Standard Instroments.
o veboe | Uncerainty | fimit WTRTTE IR 01329 For each ffems o of : I M3 dirplay
Condition of this result of calibration : : - Lol o) Lt NKE_FS0072
e : el .06 0.06 0.40 - Condition of this result of calibration :
cfevence Standard Instruments P
1 Reference Instruments.
Instrument Model Serial No. Cert. Mo, Dae Dase "
Waveform Generator BSUB MYS2N0MTA2 EF0008:22 O4Feb23 Condition As Found : GooD Instrument Model Serial No. Cert.Na.  DucDate
2. Frequen Waveform Generator 332108 MY48017076 EF-D007:22  D4-Feb-23
Digital Mukimeter IMEIA MYSIZNIN  EELBP.OIO2S  09-Febd3 . ey b i bbbty o
i @ 2 awvefoem Generator 3027 0008
Digial Mutetcr IMSIA MYSRIO0%  ECLAPOVS  0MFeb23 = Eolimner A A BT R R A ke, i b R =
Digital Muskiimeter 1M61A  MY60024273  [CLL.BP.OSNO26S  09-Feb23 Specified Messored | Devisted Tolerance y Digital Multimeter LBP. 040265:° 09-Feb
gt 2 104 PIATTHANAKAN 40, PHATTHANAKAN ROAD, . : ok Pt — i
cmllx;mw “Yu:m h‘g‘v':::n 1'A 101 -z; :PF::;: ! el s s - . AT Digital Multimeter 34461 A M\'ﬂ)o;-l"?) :l:lim;mss 09 Feb-23
2 s 1Hz) . - o ¢ . * & 1 3
Measuring Aropiiic NAGIEAI  MIGMSS AAMGS2 2 Tebdd o i 15 ) (%) BN 1t TR Progeammabic Anenatoe MATAGO s2iouie NS 0P
Audio Analyzer AVR-3360A  VIHBH0EY FF-0010-22 TFeb23 To023 02 o1 LD Condenser Microphone 2180 2077900 AANI322  24Feba3
Messuring Amglificr NAS2KAL 560195 AAIOSR 22Feb 23
2 This resub of calibration was found accurate 11 shown on daie and place of ealibration for this calibraed item only. Location : :
3. This centficate i traceable 10 the intermationsl syvtem of umit maintained at 3. Total distortion Ambient Temperature: (230 +3 ) “r 2. Tis el of b s vt secusea o on e nd place o i o i clted e oy
3.1 National Instinste of Metrology ( Thailand). e — Pressure : » 13 13) kfa 1. This cenificate i
12 Thsiland Institte of Seientific and Technological Research (TISTR), ‘— wredvise (%) | Uncorminn (%) | Tolerancs it Relative Humidity : tanane) % 3.1 National Institue of Metrology (Thaitand).
=2l LT I 30 32 Thail emtific and i (TISTR).
Received Date : 17 JUNE 2022
Calibration Date : 2022 JUNE 2022
Date of fssu 27 JUNE 2022
The reported unceruinty i bvsod on o oty jed by e
o any value following cakulation providing a lavel of confidence of sppeimately 95 5 Calbratd byt Hethyan! Fbstpeiiin
End of Calibration Certificate
Approved by :

OF TSI2 BI04

P24

OF-TS1 201200t

P-4

7 Bt

( Thanakul Petchurai )

This certifieate is issued in secordance with the requacements of ISOTEC 17025 standard, may not he reproduced
iler than in il except with the peior witicn approval of the head of Calibration Lsboratory.

QF-TS1244-04-020664

OF TS12-M4H-030601

o ETE .




SITHIPORN, SITHIPORN ASSOC
crrnetane CALIBRATION LABORATORY

Continuation of Calibration Certificate

TES CO.LTD.

Cert. No. : ACL2NIS3
Job No. 1 VOESACHGY

Pages  : 3ofR
Summary of Measurement Result:
Uncertainty Maximumpermitied
Parameter Pass | Fail uncertainty of
.l measarement (4B}
1. Absolute sensitivity ¥ - 02 NA
2. Scl generated noise v = 02 NA
3. Acoustical signal tests of frequency weightings
125 ¥z W - 03 08
1000 Hz. v 03 06
8000 11z v 04 07
4. Flectrical signal 1ests of frequency weightings
For 1012104 Ktz v - 03 06
For =4 kHz to 10 kHz v 0.3 (5]
For > 10 kilz o 20 ki1 B - 10
5. Frequency and time weightings a1 | kiz v 0.2 02
6. Long - term stability V- 0.1 o1
7. Level linearity on the reference Jevel range v 0.2 0.3
8. Level linearity inclading the level range control T 02 03
9. Tone burst response " 02 03
10, Peak C sound fevel il - 0.2 035
11, Overload indication v & 02 ¥
12. High level stability v - 0.1 01

20405030064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
aEsgelenes CALIBRATION LABORATORY

Cert. No..
Job No.
Pages
Result of calibration ;
1. Absalute sensiivity
Referemer Messured Acceptance
Acoustic Signal Value Deristion Limit
(dB) aB) (4n) (an)
919 (9395 919 [ 03
2. Self-generated nolse
21 Normal et
Mearured Valie
(dB )
2.2 The smcrophans of the sound fevel meter was replaced by clectrical signal input device.
Frequency. Measurcd value
Weighting (daB)
A - weight 108
- weight 167
[ s
3. Acoustical signal tests of frequency weightings
Meter free-fiebd acomstic response at a level of 83 dB
Frequency Deviation from variows frequency weighting responzc curve (411}
) Aceepunce
B Fat Coweight | Acweight o
Linits
12 05 0 05 Tis
1061 0l 0.1 0.1 1.0
g o7 7 07 a0

OF TS0

P

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
seRmales CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN,

yesoCiates

THIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI2IS)
JabNo. : VCESACDN6S
Pages  : Soff

4. Electrical signal fests of frequency weightings
Weighting network response with relntive 10 | kfiz.

Frequency Deviation from various frequency weighting response corve (11
(Hz) ) Acceplance
Pt Coweight | A-weight e
63 0.1 -0l 01 2.0
125 0.0 00 0.0 415
250 00 00 0.1 15
500 00 0o o 415
1000 0.0 00 [ =10
2000 00 00 [T 20
4000 0.0 [ o =30
8000 0.0 0.1 [ 50

5. Frequency and time weightings 2t | kHz
5.1 Frequency weightings al | kiz

Measured | Deviated | Acceptance

Frequency Value Value Limits

Weighiing (g (an) (dn)

A - weight 9.0 0.0

C - wright 0 [ 202
Flat w0 00 £02

5.2 Time weighting at | kHz

Frequency Valye Value Limits

Weighting (B} (a8} 1dn)
Fast 940 [ -
Slow M0 [ =01
Leg 940 ) L0

6. Long - term stabitity

SEM Display | SLM Display [ Devisted | Acceptance
Frequency at initial at final Value Limits
Neighting (dB) idn) tan) tan)
A - weight 0 90 0.0 +03

OFTS1 2044020061

= L. .

Cert. No.

Jab Ne.
Pages
7. Level Hnearity on the reference bevel range

Anicipuied | Messured | Devisted | Acceptance
Valoe Value Value Limits
(B ) (dB) (aB) (dB)
137.0 1370 0.0 +1,1
1360 1360 00 +1]
1350 1350 00 +11
134.0 134.0 0.0 +1.1
133.0 133.0 oo + 1.1
1320 1320 00 +10
131.0 131.0 0.0 L1
1290 120.0 0.0 1.1
1240 1240 [ 411

9.0 e 00 +11
130 140 00 1
109.0 9.0 on 1.1
1040 1040 00 1l
%0 990 00 il
040 a4 00 +11
9.0 8.0 0.0 + L1
$10 E1.0 00 411
790 9.0 0.0 £11
740 74,0 0o +1.1
9.0 .0 00 E3N]
640 6.0 0 £11
390 9.0 o0 211
540 539 .l 11
49.0 9.0 0.0 +1.1
440 419 01 a1l
19.0 3R.9 o1 1.1
340 139 0.1 +1.1
0.0 299 ) NI
200 289 al L1l
280 219 0.1 1.1
270 269 0.1 +1.1
260 259 E NE
250 249 ol it

1 TS1204 0402664

: ACL22153
: VCESACHO6R

7 Bh .

SITHIPORN

associates

THIPORN ASSOCIATES CO,LTI).
CALIBRATION LABORATORY

Continuation of Calibration Certificate

8 Level linearity Including the level range control

Cert. No. 3 ACL22153
Job No. : VCESACDOGS
Pages  : Tof8

Anticipated | Measared Devinied
Range Value Value Value
(aB) (am) (an)
Ao 4.0 4.0 0.0 1.1
9. Tone hurst response
Time Tone burst Anticipated | Measured | Deviated
durstion, Th Cycke Value Value Value
Wrighting {ms) fan) tan) (an)
025 1 107.9 0.1
Fast 2 £ 170 00
200 B0 134.0 0.0
Stow 2 8 108.0 0.0
200 300 1276 0.0
025 1 99 A1
SEL 2 X 106.0 0.0
200 300 1280 0.0

10, Peak € sound level

‘Namber of cycle icipated | Measured | Devinted | Acceptance
in Vale |Value, Lepeak|  Value Limits
test signal (dn) (an) (an) tan)
Contimons 1330 1330 [
Ome. 1364 1363 0.1 130
Number of cycle Anticipated | Measwed | Deviated | Acceptance
in Value Value Value
test signal (dB ) (4R} (di)

Continuaus 1330 1330 0.0

Pasitive half eyele 1354 0.2

Negative hall cycle 1354 1352 0.2

OF-TS12-0440-020661

= alh .

SITHIPORN : SITHIPORN ASSOCIATES CO,LTI.
Grronate CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22153
Jdob No. @ VOSSACOO68
Pages @ Sofk

1. Overtoad Indication

Measured value ( dB ) Devisted | Asceplance
Positive. Negative Vale Limits
onchalf eycle | one-half cycle (¢B) (aB)
£9.6 895 -1 1.5

12. High level stability

SIM Display | SLMDisplay | Devisted | Acceptance
Frequency at nitial at final Valoe Limits
Weighting tan) tan) (B} (dn)

A - weight 137.0 137.0 00 03
“The repor s hased on w coverage factork =2

or any value followmg calcolation.providing a lavel of confidenoe of approximately 95 %

- End of Calibration Certificate e =

OF-TSI244-0300004

SITHIPORN ASSOCIATES CO,LTD,
CALIBRATION LABORATORY .

45145111 Sinthern R Bangbume, Bangpiud Bangkok 10700 THAILAND. TSI 17925
58800 F. itcal. ithi g

Telo-243:

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
L o CALIBRATION LABORATORY

" Cert No: ACLTNS2
Pager  : lefs

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufactarer :
Mode : ogihone UC $2 / Preasiplifier NL24
Serial Nox 187363701328
1D No.: NKH FS0071
Condition As Found : Goon
Costomer ; ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHIATTHANAKAN 40, PHATTHANAKAN ROAD,

KHWAENG PHATTHANAKAN, KHET SUAN LUANG,

BANGKOK, 10250 THAILAND,
Location :
Ambicnt Temperature: (210 53 ) c ’
Pressure ;. (1013 £1 ) kPa i {
Relative Humidity : (500£20) = . $ fg H

R Py {3
Received Date : 17 JUNE 2022 L CaTE Jelolt l
Calibration Date : 022 JUNE 2022
Date of Issue : 27 JUNE 2422
Calibrated by : Nithakom Pisupsisen
Approved by : 7‘ 3 f
o S el -
( Thanakul Peichurai )

This cerificats i insoed in ™ . FISOTEC 1 . may ot be reprodaced

otber than in full, except with the prior writien spproval of the head of Calibration Lsbosatory

OF1813-04-05020064

Continuation of Calibration Certificate
Cert. No. : ACL12152
JabNo. : VCESACO068
Pages 1 2of8
Calibration Procedure : CP-ACO1
Calibration Method :
i s ‘ased on [EC meter (SLM)
The SLM had tests 1o Acoustical ieal si welghting with Anechoic chamber snd Reference
Standard Inssruments,
For ems y cach also with SLM' display.
Condition of this result of calibration :
1. Reference Standard Instruments
Tnstrument Model Sexial No, CeriNa,  DucDaie
Waveform Generator 332104 MY48017076 EF000722  O4Feb23
Waveform Generator S1B MYS2302742 EF-0008-22 M-Feh-23
Digital Multimeter 3M6IA MYS3220104 05-Feb-23
Digital Multimeter IMEIA MY53220076 09-Feb23
Digital Mubtimeser 1A MY§0024273 05-Feb23
Programmable Atienuator MAT-1070 £2100112 07-Feb23
Condenser Microghone 2180 2977900 AAINFR MFeb2d
Measuring Ampifier NA-42KAI 3360495 AABOOS2Z  22Feb23
2. This resull of calibration was found sccurale and place af e ol

3. This certificate is traceable to the intemational sysiem of unit maintained s
3.1 National Institue of Mesrology (haitand),
3.2 Thailand Institte of Scientific and Technological Research (TISTR).

OF - TS12-04-04-000644
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SITHIPORN, SITHIPORN ASSOCIAT
deidalinn, CALIBRATION LABORATORY

Continuation of Calibration Certificate

CO.,LTD.

Cert. No 1 ACLINIS2
Job No. s VOSSACH068

Pages  : 3of8
Summary of Measurement Result ;.
Uncertainty | Masimumepermitied
Parameter Pass | Fall uncertainty of
- measurement (dh)

1. Absolute sensitivity - 02 NA
2. Self-gencrated poise - - 0.2 NA

3. Acoustical signal tests of frequency weightings
135 Hz o Z 03 06
1000 i1z v 0.3 06
RO00 Hz - 03 07

[+ Evectrical signal tests of frequency weightings
For 10104 ki [ 06
For > 4 kiiz to 10 kkiz v 0.3 07
For > 10 klir o 20kllz - [
3. Frequency and time weightings at 1 kilz v 2 02
6. Long - term stability e [ [
7. Level Fincarity on the reference level range ¥ 0.2 03
5. Level li inclnding the level range contral v 0.2 03
9. Tane burst respoase L 02 [E]
10, Peak € sound level ¥ 02 035
11 Overload indication T - 0z 015
12 1igh level stability v - 0.1 [N

Q-T2 40000
-2l .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
S CALIBRATION LABORATORY
Continuation of’ Calibration Certificate

Cert.No. : ACL22152
Job No. : VOESACOMGS

Fages  : 4of8
Result of calibration ;.
1. Absolute sensitisity
Reference Meansred Ascepunce
Acoustic Signal Value Deviation Limit
(dn) (dB) (d8) (d8)
93.91(93.95) a9 00 03

2. Self-generated noise
2.1 Normal te<t

Measured Vahue
(4B

2.2 The mmcrophane o the sotnd level meter was replaced by electrical ssgnal inpot device,

Fregueney Measured valoe
Weighting i)
A~ weight 120
C - weight 180
Flat s

3. Acaustieal signal tests of frequency weightings
Meter free-Feld acoustic response at a level of $4 4B

Frequensy Devistion - eighting 1o )
(He) A tance.
Aat Coweight | Acwight ‘:’P'u
126 ) 5 03 s1s
1000 o1 0.1 [ S0
o0 0y [ K] 0

OF TSI2-04-030604

- 2L

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
e “ALIBRATION LABORATORY

ation Certificate

Continuation of Cals

4. Electrical signal tests of frequency weightings
‘Weighting network respoase with relative to | kiz.

Frequency Devaation from various freqenty weighting resporse curve (€1

tHz) Fiat Cousight M«‘p(‘:mx
Limiss
63 0.0 0.1 Al 220
125 o0 [ 00 415
0 o0 o 00 18
500 0.0 ol 00 +1.5
1000 0.0 0.0 00 .0
2000 0.0 ot o0 +2.0
4000 00 0o 0o 43,0
$000 0.0 o1 ol #5.0

5. Frequency and time weightings at 1 kHz

5.1 Frequency wrightings at 1 iz
Measued | Deviated | Accepiance
Frequency Value Value Limits
Weighting (d8) (a8 ) ()
A - weight 3.0 0.0 -
C - meight 9.0 0.0 £02
Flat w40 00 £02

5.2 Time weighting at 1 kHz

Measured Devisted | Acceptance

Frequency Valoe Valoe Limits

Weighting idB) [FL0) (a8}
Fast 940 00 -
Sl 940 00 201
Ley 040 [ 201

6. Long - term stabiliry

SLM Display [ SLM Display | Devisted | Acceptance
Frequency atinitial at final Valoe Limits
Weighting By (dB) (4B ) (a8}
A - wesght 540 X ol 203

QF-TSI2:08-04-03001

5 \TH \ PQRN SITHIPORN ASSOCIATES CO, LTI
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Nou : ACLIZIS2
Job No. 1 VERSACDO6S

Papes @ Gef8
7. Level linearity on the reference level range
Measured | _Deviated
Valoe Valse Value
() ) (am)
1370 1310 09
60 136 oo

1350 1350 00
1340 (BT 00
13,0 133.0 0.0
120 1320 [T
1310 1310 [
1200 1290 o
1240 1240 0.0
190 190 o
1130 [T [
109.0 1090 4.0
1030 1041 01
390 2.0 00
94.0 240 0.0
9.0 29.0 0.0
84.0 850 0.0
90 00 00
740 70 00
@0 60 00
64.0 0 0.0
90 590 [T
40 540 00
49.0 43.0 00
4.0 40 0.0
300 300 o0
e 19 EX)
00 200 ]
200 289 -l
260 29 ol
270 69 E
260 59 "ot
250 249 .1

OF 181354000

= 2l s

SITHIPORNJ SITHIPORN ASSOCIATES CO,LTI.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
ceom CALIBRATION LABORATORY

Continuation of Calibration Certifivate

S Level inearity including the level range control

Cert. No. s ACL22IS2
JubNo. : VOESACHO68
Pages  : Tof8

Anticipated | Meassred | Devised | Acceptance
Range Valne Value Value Limits
(an) (dan) (an) (dB)
Ao 940 4.0 [ 211
9. Tone burst response
Time Tone burst Anticipated | Measured
duration, Th Cyele Value Value
Weighting L) (dn) 23]
025 ' 1080 080
Fast 2 8 170 10
200 0 1340 1341
ok 2 & 1080 1080
200 500 116 127.6 0.0
025 1 9.0 989 4.1
SEL 2 B 108.0 1080 o
200 00 180 k1 o

10 Pesk € sound level

Nuamber of cycle Ancicipated | Measured | Deviated | Acceplance
in Valwe |Valoe,Lopesk]  Value Limits
test signal (1)) (dB) (dB) (an}
Continuous 1330 1330 0.0 -
One 1364 1362 02 w0
Number of cycle Anticipated | Measwred | Devinted | Acceptance
in Value Valse Value Limits
test signal dn) (dn) (dn) (dB)
Continuous 1330 1331 [l
Positive half eycle 1354 1352 02 2.0
‘Negative half eycke 1354 1352 02 =20

QF- TSI 0041

1‘2&_-

Cert. No, : ACL22152
Job No. : VOSACE0SK
Fages  : HolR

11. Overlosd indication

Measured value {dB ) Acceptance
Posiive Negative Value Limits
onehalf cvcle | onehalfeycle | (9B) (dB)
£9.5 895 00 215

12. High level stability

SUM Display | SUM Display | Deviaied | Acoeptance
Frequency ot initial ot sl Value Limits
Weighting {dn) (4B} (di) (4B}
- wei . 00 03
[ A-weign 137.0 1370

The reported unceriminty ts based on a standand uncemainty malliplicd by coverage facter k =2
or any value following calcularion,prosiding » lavel of confidonce of approimately 95 %

—— — EadofCalibratien Certificate

G- TSI 20805000003

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451451/1 Sirimthom Rd. Bangbumry, Bangglud Bangl ok 10700 THAILAND TS 17073
Tel0-2435-8800 FawD-2433-1679

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
L S CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No.: ACLI2ISS
Pages ¢ Deff

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION

Model : NL-42/ Microphone UC-52/ Preasaplifier NiL-24
Serial Nox 01000335 / 169260/ 01998

(LS NKH FS0073

Condition As Found : Goon

Customer : ALS LABORATORY GROUP (THATLAND) €O,

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

Laocation : -
(23023 o
(1013 433 kPa

Relative Humidity : (500 £20 ) s

Received Date : 17 JUNE 2022

Calibration Date : 022 JUNE 2002

Date of Issue : 27 JUNE 2022

Calibrated by : Nathakom Pisutpaisan

[ ~-
{ Thanakul Petchurai )

This certificate i issued in aecordance with the requirements nf ISO/IEC 17028 standard, may not be reproduced
other than in full, except with the prior writien approval of the head of Calibration Lsborstory.

OF TSI 2040412004

Cert. No. : ACL22ISS
Job Ko, : VOSSAUDMGS

Pages @ 2ef
Calibration Procedure : CP-ACOI

Calibration Method :

n v  based on [EC-61672-3 (201 souad level meter (SLM).

The SLM haud tests to Acoustical and Electrical sigaal tests of frequency weighting with Ancehoic chamber and Reference
Standard Instraments.

For tests resnds of each i W ion of each | also with SLM's dusplay.

Condition of this result of calibration :

1. Refurence Standard Instrumens
Tnstrument Model Serial No. CertNo.  DueDate
Waveform Generator 332108 MY42017076 EF-0007-22 D4-Feb-23
Waveform Generator MY52302742 EF-0D08-22 4-Feb-23
Digital Multirneter MY532 EEL.DP. 040265 09-Feb-23
Digital Mubtimeter MY, EELBP. 030265  08-Feb-23
Digital Mubtimeter ERILIEY MY60024273 EEL.DP. 05265 09-Feb-23
Programmable Atiemyator MAT-1070 62100114 EFO0S22 O7Feb2)
‘Condenser Microphane 4150 2977900 FVSTUES S TE S
Measuring Amplifier NA-2KAL 34560495 AAB0OS22  22-Feb2d

2.1h ion was and place of calibration for tis calibeated iems ooly.

3. Thix cenificate is traceable 10 the iptenational system of unil maintained at
3.1 Natiemal Institute of Metrology (Thailand ).
.2 Thailand Institwie of Scientific and Technological Research (TISTR).

Qi 1812080403000

= B




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

Continuation of Calibration Certificate

Cert. No, = ACLIZISS
Job No. : VCGSACTS
Pages  : 3of

Summary of Mcasurement Res:

Uncertaiaty | Maximum-permitied
Farameter Pass | Fall uncertsinty of
T measurement (dB)
1. Absoluie sensitivity v 0.2 NiA
2. Self-generaied noise. ¥ 02 NA
3. Acoustical signal tests of frequency weightings
138112 v 03 0.6
1000 117 4 0.3 05
000 He v = 03 07
4. Electrical signal tests of frequency weightings
For 1011z 10 4 kliz i 03 0.6
For >4 kHz to 10 kHz o 07
For = 10 kilz 1o 20 kil E - 10
5. Frequency ond time weightings at | kHz v 0.2 02
5. Long - term stabil v 0.1 o1
7. Level linearity on the reference Jevel range Ld 02 03
5. Level linearity nchufing the level range conirol T 02 03
9. Tone burst responsc v - 02 03
10 Peak C sound Jevel I 02 035
1. Overload indication v = 02 035
12. High kevel subility v - 0.1 (1]

OFTSIZ04-04 020048

2l

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
AIIRELLS CALIBRATION LABORATORY

Contnuation of Calibration Certificate
Cert. No. : ACLIZISS
JobNo. 1 VCSSACO068

Pages : 4off

Result of calibration :
1. Absolute sensitivity
Reference Measared
Acoustic Signal Valse
(dB) (dB) (a8) (dn)
93.9(93.95) 939 0.0 403

2. Self-generated noise
2.1 Normal test

Tevel meter: devi
Measured value
(dR)
108
172
0
3. Acoustical signal tests of frequency weightings
Meter free-field acoustic response at a level of 34 dB.
Trequency ot various frequency weighi curve (41
1 Acceplance
¢ Flat Coweight | Acweight o
[ ] 04 04
10N 0.0 0.0 o0
o 0o o1 o1

OFTSIZ04-D4-020651 %_

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
PrEGEiptes ALIBRATION LABORATORY

1 of Calibration Certificate

Continua

Cert. No. 3 ACLI2155
Job No. : VCESACH06S
Pages  : Saf8
4. Electrical signal tests of frequency weightings
Weighting network response with relative to | ki,

Frequency Deviation from T )
Cizy ) 3 Acceptance
Flat Coweight | A-weight e
0 0.1 0.0 00 420
128 0.0 0.1 0.0 15
250 oo a0 oo £1.5
s00 [T [ o0 +15
1000 00 00 a0 10
2000 [T [ [ )
4000 0.0 ol 00 1.0
8000 00 [ 0.1 =0

5. Frequency and time weightings at | kilz
5.1 Frequency weightings at 1 kFz

Measured | Deviated | Acceptance

Frequency Valoe Value Limits

Weighting (dB) (an) (an)

A - weight 910 00 -

C - weight 910 [ 02
Flat 940 00 +02

5.2 Time weighting at 1 kHz

Measured | Deviated | Accepeance

Frequency Valve Valoe Limits
Weighiinz (dB) (i) idn)
Fast a0 0.0 .
Show 510 [ =01
Leg 910 00 L0

Lang - term stabifity

SLM Display | SLM Display | Deviated | Acceptance
Frequency a0 initial at final Value Limi
Weighting (0] (dn) idn) tan)
A - weight «0 9.0 01 *03

QFTSIZ04-DIA0RA ;_" A’J:/,.’_ .

SITHIPORN) SITHIPORN ASSOCIATES CO,LTD.
Lo CALIBRATION LABORATORY

Continuation of Cahbration Certificate

Cert. No. : ACL22158
Job Mo, : VC6SACDO6S
Pages  : 6of§

7. Level linearity on the reference level range

Aniicipsted | Measuwred | Devimed | Acceplance

Value Value Vilue Limits
(a8} (dB) (a8} (a8}
137.0 1370 0.0 1Y
1360 1360 00 211
1350 135.0 [ 11
1340 1340 0.0 BT
1330 1330 00 211
1320 132.0 0.0 411
131.0 1310 0.0 +11
1290 0.0 11
1230 0.0 £L1
ne.i 0.1 411
1140 0.0 411
109.0 0.0 411
1041 0.1 il
9.0 00 £ LI
940 0.0 £ 1.1
9.0 00 +11
340 00 411
9.0 00 £11
740 00 £1.1
69.0 00 411
640 00 a11
590 [ 1.1
530 [T 41l
490 00 411
a0 0.0 411
90 00 411
340 00
299 ol
289 0.1
219 01
269 0.1
259 0.1
249 01

OF - TS1208.04020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SHociines CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL2215S
JobNe : Y

Pages

8 Level linearity including the level range control

Anticipated | Measred | Deviated | Acceptance
Range Value Value Value Limits
(dn) (dn) (dn) (dB)
Awo, 940 w0 00 i1
. Tone burs response
Time Tone burst Anticipated | Measured | Devisted
durstion, T | Cycle Value Value Value
Weighting | (ms) idn) (an) LBy
025 1 10R.0 108.0 0.0
Fast 2 ] [TEX 170 [
200 500 130 Tl [
- 2 [ 1080 108.0 00
200 00 1276 127.6 0.0
025 1 9949 OR.9 0.1
SEL 2 s 1050 1080 00
200 00 1280 1281 0.1

10, Peak C sound level

‘Number of cycle Amticipated | Meammed | Devinted
in Value |Valve, Lopesk|  Value
test signal (d8) (a8} (dBy
Continuoas 1330 1330 0.0 =
One 1364 1361 03 430
‘Nurmber of cycle Amicipued | Messured | Devisted | Acceptance
m Valie Value Value Limiss
test signal ) (€] (dn) tdn)
Cantinuous 1330 1329 0.1
Porsitive half cycle 1354 1351 0.3 420
PNegative half oycle 1354 135.1 0.3 120

OF- 1812084020864 %

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
grEgcleles CALIBRATION LABORATORY

Continuation of Calibration Certificate

11 Overtoad indication

Measured value ( 48 ) Deviated Acceptance

Positive Negative Value Limits

onc-halfeyele | one-halfcycle (dB) (dB)

89.6 895 01 215

12. High level stability
SLM Display | SLM Display Deviated Acceptance

Freqency winitial ot final Value imits
Weighting (4B} 1dB) ity (dB)
A - weight 137.0 137.0 1] 03

The reportedt unceriainty is hased on a standard uncertainty multiplied by coverage fetor & =1
or any value follow dimg 2 lavel i

End of Calibration Certificate =

OF TSI2-04-04-62064
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Stopwatch Calibration Test Report
Caltraticn Date a3 Nt Cat Dt 32
Barometnc Pressure fmmHg) 756 Temperatuse { C) na
[ ——— @0

Referonce Stopwatch Data Consle Control Meter Data

Stopwatch 10 No E12051 Doy Gas Mister Mo BKK_FS0547
Mot Foce Modet XC 812V
- Serial Ho 1605040
Catraton Date 85 X0
Cetlicate No E-2009018
Run No. | Time Actual (m s ms) | Time Reading {mss) Dt (e} Ot {mir)
T o011 500 " 000018
2 sco11 500 " 000018
Y 50008 500 8 000015
] 5001 500 " 000018
B sc017 “00 5] 000020
5 50012 =00 12 000020
50012 s00 5] 000020
] 80011 500 " 000018
5 S0010 s0a 10 oo0017
0 50008 500 5 000015
Auorage 000018
£ 000002

E"—’—Lﬁ# Aoproved by i =

b Prasen Surakhan Mr Samart Roo-ngan

Fiokd Seatntat (3) Speciaiat (1)




DIGITAL TEMPERATURE CALIBRATION DATA SHEET

PROBE NOZZLE DIAMETER

PR = Y . iR i T CALIBRATION DATA SHEET
I B AT Pitot Tube Calibration Data Pitot Tube Calibration Data
woon smest i =
G comrzzeRK_Fovsin Retatre ity 0 [T o o
g Tompermare 10 G Fousas [ er—— Box_Fat1es Catbraton Date caton umber Caltration 0 1m2 braton Sheet i © 00123 BKK_FE05E3 ERCRpND  RVGLESH
Swwine To0emen Seraitia P e Vbir ak_Fsoann
Madet XCSIY extel Digion CZ AT MS = " ~ T — oo 3
23-8rF _FS0581 Cp Standard Cadbryton Shoet No 098
r— sz = 7 Ao
[ for e Tvme S Pt Tube Coeffeient Data Teps 5 Brer Tu et Dot ] 0375 0315 0000
<
Swck [ 5] Pams. Sangar paat Typesp o cpisi Sandard paotiube | Type 3 pa [T cpiy ? 0475 0dis 0000 0475
o Fa
3 _ (AP mm H ) (AP mm H D) Lega sgB (AP mm 4,0} (AP mm HO) Legh Leg R g 0635 0635 o000
B Pas : e I T
E » 0340 E A i -
: P 0 © o0 o = — = -
! e = = = — — . ee0 0w oo
; = - ; .
: ) Pass s T 000 )
3 £ P
2 ) Pose Temr 2 - 7o 1700 2 A 200 T o840 7 1270 0000 1270
) i e P = = = : = =
: = fr a . o0 e = — —_— : oo o0 150 0000 w0
3 E s - — -
o . : L Tt 3 A 58 o8 Tour 3 a 200 5 85
v r Pus . -
= : = E 1260 w80 s 200 oss
L -} L. . [ITh 0822 ETR)
0 E) e ! z [EE
2 E) P  Thers et i hametes o £0 s o
o B ) e
e ———— .
[ = Pass. A Pt A pran
T ) Pass o = Gy I An <
s o o Fass =S R
= 2 ot ¥ & mE<aar 'a o T
v = P | Py = Py | e BE < | Gy = Oy | BE 0.0 ©,00,4 D403
IS O = P MEASUREENT PL)
a = r [cr (9= cota o [cr 0= cpa o
: 5 s S S e 8E S 001 rerge vttt o 1 = st 88 S 001 H T
3 3
e Cottramaty ___ o sovhmdty
T T 14 Warmmech Tongpaom | (4 Saman Boongan)
i Caibraima b - u o . Caibeaed by A —— s S 1
A N Wi T ) (W L P
1wt Lo anivee 3y Sz ¥ pac —rea e — oy oy
S———
ENTECIHH Calibration Certificate ENTECH Calibration Certificate ENTECH Calibration Certificate PN
e - =l
fum = F =mas e Zzm W ARG
: » Certificate No.: G £50000 - Certificate Ho.: G 650000
Certificate No: G 65008 # et € Ho: G ‘CORPORATE SERVICES Y FQUIPMENT CALIRRATION AND TESTING SERVICES
Dateof issue:  23-Now22 34 PATTANAKARN ROAD SOF 1K SUANLLIANG, SUANLLIANG. BANOKOK 10250 %70
T BT A D —r
——
Standard References (Tade 1) Calibeation Results After Adjustment  (Table 3)
fumardsapn | ¢ Puon i Standard Cotfiate Mo, Vendor Due date Pacameter af Standard T e Biror Vst Certificate of Calibration  certfiests oo 2P0t
Instrument medel 5 Tesio 350 New Values wuc [E1) g
. b Gl ~. v (2] 298 el st e B
e b el el v (021 1004 i otz oo freviss o sy - 251 — -
Oergen (02121024 ot oo e it o2 vy 1054 1008 a0s . Eauiament: Dighs Pressure Gouge
Manutactures ¢ TemsEaca Ko o Fafiles e i L i ey 02 (wva ner 210 0 am i e T ceifcan g ok b eprosed e e 1 .
Probe description t T CAL DATE Cavben morewe { €0 ) W99 porm e a1 0 (pern) (oY o EL) Aroapd with e prior wiitled approval of e heed of
Probe model : Conton monamde { €0 ) 1663 pom. Linge 0% ke 24 0 (o) 099 307 29 &0 Modd L 1Cunpieotn Jpriioms 3 Eqlipmect Colbaio ol Fautieg Senom,
Prabo serial Potrogen Daos ( HOZ ) 3034 pom e kg4 0 (o) ooy o5 - 1 Serist Mo oG
\LTD Mmm'ﬂ!:z;“:;:m e drllr-f' O (pprm) M 33 LS an B K 5
: tetmogen Depse som i e o2 oo 0% w2 o a 2
LA * Niaric Onide { MO ) 3008 ppen e, 133m- e NC2 {pm] 2022 7 28 1 Conditian As-Recebved: Usod Bem.
1Ot Suian Luang, Banghok, 10250 Thakand Metrc Chwice | MO ) 150.9 pom nde: 23m 0 NO (poem) 3008 n 0.08 a0
Total pages of cartificate. 3 Pages Petric Crocse { MO ) 320.6 ppm Lings 0213 NO (ppm) 1505 150 a8 a0 tond, n 202
Receiving no. et Sulptur Do { 507 ) 50,04 gom nee ey O (pom) 306 315 56 1 Catibeation Dete: 21 Sevremiber 2021
Reteiving date. t Een Susphue Dioade £ 5071 1008 o Lnde Orhov e 502 [pom) 004 P ErY &
Sotur Do el s E nce: osawsc Susited Laborsioey G (Thadent) Ga.
Pretr o o G 4981004216 o o 814391190 {30 wan 2o ms e ¥ “ Fetance: z A datn
Jiroer Dt 3 34,0.96,3622 e, e k5 306,153,370 e o = ik Taee B ¥ T -
= L —
Sulphur Diede 50.0H4,100.8,601.1 porm) Temperatur: 4 ¢ Humdy 541 SR Pretre 10156 b Remark : | cnolfmol = 1 %wol. . 1 pmatimal = 1 ppm. Relative Humidity: LS YN oo, KNGt 3
— . Kine Suan Luang.
) Catbraton canditiams Almosphen Pressars: 1008 mbor
Condition of WIC. P e s Temperature. 3 € Fowdte 1 2mimn Grspresrs 108 e ERlior Rapoit Sk (0 e
Ambient conition S AR the MasmATa W Caried U1 o Statoed Wbctary Calbration Results Before Adjustment _[Table 2) po Procerurs used: wes conduted against Pressurs Messuring Instoumants
= ‘Seendard socoeding to s house calbraton prrcsdre CALPOS, using * DKD-R &1 ; Calbration of Pressure
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Result of calibration
1. Absolute sensitivity
Reference Measured Accepuance
Accustic Signal Value Deviation Limit
(dB) (4B) {d8) (€]
919 (93.95) 9.9 00 03

2. Self-generated molse
2.1 Normal fest

Measured Valoe
(dB)

2.2 The microphone of the sound level meter was replacesd by electrical signal inpat device.

Frequency Measured valve
Weighting (an)
A - weight 105
C - weight 1.3
Flat n2

3. Acoustical signal tests of frequency weightings
Meter free-feld nooustic response af a level of 84 dB

Frequency l:m-iannmvuiui’_v!-q tesponse curve (dH)

(Hz) ACCEpance
Fiat Coweight | Acweight it
125 03 03 0.3 =15
1000 0.0 0.0 0.0 +10
5000 03 04 04 350

QF-TS 12044020004
- 2 fa
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Cert. No. : ACL12269
Job No. : VOCESACHOBS
Pages : Sof8
4. Electrical signal tests of frequency weightings
Weighting petwork respaee with relative 1o | iz,

Fregoeney | Devibion ivet uribns SEPARY BRI pepossc (e () |
(Hz) N Ascepence.
Flat Cowcight | Aweight Teze
51 [ 00 ob 3240
125 0.0 0.1 0.0 15
250 (1] (1] 00 215
300 0.0 0.1 00 1.5
1000 0.0 a0 0.0 *L0
2000 0.0 0.1 0.0 #20
4000 00 0.0 0.0 £3.0
3000 0.0 o1 0.1 5.0

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

Measured | Devisied | Acceptance

Frequency Value Value Limits

Weighting {dB) (dB) (dn)

A - weight 840 00 B

C - weight 940 00 02
Flat 94.0 00 02

5.2 Time weighting at | kiz

Frequency Valee Vile Limits
Weighting () () (dB)
Frut 530 [ -
Slow 940 00 0.1
Leq 54,0 0o 0.1

6. Lang - term stabitity

SLM Display | SLM Display | Deviated | Acceplance
Frequeacy 2t initial at final Value Limits
Weighting (an ) (a8} () (dB)
A - weight 940 940 00 £03

OF-TSI4-04-12066

- 4[51

Cert. No. : ACL22263
Joh No. : VCEEACHB0S
Pages  : 6ol
. Level linearity o the reference level range

(aB)

740 740

4.0 M0

590 3.0
| sa0_ | san
T T

390 9.0

260 259 01 210
250 249 o1 £11

QF-TS12-04 44030684

- 2f,
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Cert. No. : ACL22269
Job Mo, : VC66ACOMS

Pages @ TolS
& Level Hnearity including the level range control
Anticipated | Messured | Devisted | Acceptance
Range Valse Value Valve Limits
(dn) (an) (aB) | (4B)
Awma 940 910 00 L1
8. Tane burst respanse
Time Tone burst Anticipated |  Measured Devisted | Acceptance
durstion, Th Cycke Value Value Value Limits
Weighting (ms) (4B) (dR) (dB) (dB)
025 1 1080 1079 0.1 15;:50 |
Fast 2 § 1170 0.0 1.0:5
200 300 134.0 1341 0.1 1.0
or 2 [l 1080 108.0 0o 1340
200 #00 1276 1216 00 410
025 1 9.0 98.9 o1 15350 |
SEL 2 5 1080 1080 0o 10525 |
200 B0 128.0 128.1 0.1 2.0
10. Peak C sound level
‘Number of cycle Anticipated | Measured Devisted | Acceptance
in Vale | Vahie, Lepeak| ~ Valoe Limits
tost signal (dB) (d8) (an) (an)
Continuous 133.0 1330 0.0 &
One 1364 1357 7 430
Number of cycle Anticipated | Messured | Devisted | Acceptance
in Value Vale Value Limis
test signal (dB) (d8) (an) (4n)
Continuous 133.0 1331 0.1 -
Positive half cyche 1354 1352 02 42.0
Negative half cycle 1354 1352 02 420
QFTSI24M-00-030664 — 2}"4
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11. Overlosd indication

CALIBRATION LABORATORY

nuation ol Calibration Certificate

Measured value (1) Devisied | Accepiance
Positive Negative Vakoe Limits
onchalf eycle | one-half cycle (aB) (C:3)
896 15
12. High level stabitity
SIM Display | SEM Display Deviated Acceptance
Frequency at initial at final Value Limits
Weighting (aB) (dB) (dB) (an)
A - weight 1370 1370 0.0 +0.3
The reponied. i based iplicd by =2
or any value ding a lavel 9%
— End of Calibration Certifieate camal g
OFTSIZ01-08020648
- 200
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Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RION

Model : NL-42A/ Microphane UC-52 / Preamphifier NH-24

Serial No.: 00422509/ 198968 / 25846

1D No.: -

Cendition As Found : GOOD

Customer : ALS TABORATORY GROUP (THAILAND) CO., LTD,
104 PHATTIANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND,

Location : .

Ambient Temperature: (230 £3 ) ©

Pressure : (1013 £3 ) kPa

Relative Humidity : (500420) %

Received Date : 02 NOVEMBER 2022 ¥

Calibration Date : 04-07 NOVEMBER 2022

Date of Issue : 08 NOVEMBER 2022

Calibrated by :

Approved by :

This certificatc is issued in accordance with the requirements of ISOTEC 17025 standard, may mot be reproduced
other than in full, except with the prios written approval of the head of Calibratien Laboratory,

OF-TSIZDHO4-02064
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Cert. No. : ACL22262
Job Ne. : VOSEACOHS

Pages  : 20f8

Calibration Procedure CPACOl

Calibration Method :

s equip by based oa [EC: for sound level meter (STM),

“The SLM had tests to Acoustical and Electrical signal tests of frequéncy weighting with Abechoic chambes and Reference

Standard Instruments.

For tests results of each iems were ¥ ion of each also with SLM: display.

Condition of this resull of ealibration ;

1. Reference Standard Instruments
Instrumen Model Serial No. CortNe.  DueDaic
‘Waveform Geaerator 332104 MY48017076 EF-0007-22 O4-Feb- 23
Weveform Generator 351R MYs2302742 EF-O0822  O4Feh 2}
Digital Mulimeter IM6IA MYSI220104  EELDP. 040265 09-Febr23
Digital Misdimeter 31614 MYSI2I0076  EELDP 030265 09-Feb21
Digitsl Multimeter M461A MY60024273 EEL.BP.05M265  09-Feb-23
Programmable Anenuaor MAT-1070 62100114 EF-O09-22  07-Febr23
Condenser Microphane 2130 2077900 AAI0I3Z 24Feb2
Measuring Amplifier NA-42KAL 560495 AADOOST  22-Fer2

2. it of calibration was found and place of calibration, for this calibrased fem only.

3. This certificate is traceable to the intermational system of unit maintained 3t
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS 120404020654

Cert. No. : ACL12162
Job No. : VCEEACH00S

Pages  : 3of8
Summary of Measurement Result ;.
Uncertalaty | Masimum-permisted
Parameter Pass | Fall uncertainty of
= measaremeat (4B)

1. Absolite sensitivity i - 02 HiA
2. Self-generated noise v 02 NA

3. Acoustical signal tess of frequency weightings.
125 Hz v - 03 08
1000 Hz o 0.3 06
000 Hz v 03 07

4. Electrical signal tests of frequency weightings
For 10 1z104 Kliz o 03 05
For >4 kHz 1o 10kHz d = 0.3 o7
For > 10 i1z 10 20 kliz - 10
5. Frequency snd time weightings ¢ 1 kHz + 0.2 [¥]
6. Long - term stability v 0.1 o1
7. Level Hnesrity on the reference level mnge. ¥ 0.2 03
5. Level linearity including the level v 0.2 03
9. Tone burst response Vi 0.2 03
10. Peak C sound bevel v 02 035
11, Overload indication rd < 02 035
12. High kevel stability v 3 .l 0.1

OF TS1268 0400664

7R
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Result of calibration ;.
1. Absolute sensitivity

Reference Meanmed Asceptance

Acoustic Signal Value Devistion Limit

(@B) (4n) (s ) (d8)
93.9 (9395 3.9 [T 0.3

2. Self-generated noisc
2.1 Normal test

Measured Value
(dn)

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

Frequency Measured value
Weighting ()
A~ weight 108
C - weight 169
Flat 29

3. Acoustical sigaal tests of frequency weightings

Meter free-field acoustic responsc at a level of 84 4B

Frequency frequency (@n)
(nz) ceeptance
Flat [ i
weight | Aweight iy
125 02 01 02 NE
1000 00 0.0 o0 <10
H000 02 03 03 +5.0

QF-TSI2-B44-020664

m Bl .
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4, Electrical signal tests of frequency welghtings
Weighting network response with relative to 1 kilz.

Frequency
tHz) . i ‘Acceptance
Flat C-weight A-weight Limmits
63 00 00 01 420
125 0.0 0.0 0.0 il3
250 0.0 00 00 415
500 00 [ 00 415
1000 0.0 0.0 00 10
2000 00 0.1 00 +20
4000 [ 00 00 430
5000 0o ] 0.1 5.0

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

Measured Deviated Acceplance
Frequency Value Value Limits
Weighting (4B ) (a8 ) {dB)
A - weight «.0 00 =
€ weight 940 00 202
Flat 940 00 %02
$.2 Time weighting at | kHz
Measured Devisied | Acceptance
Frequency Valoe Valae Limits
Weighting (a8) an) (dB)
Fau 0.0 0.0 .
Show 910 00 +01
Leg o40 00 0.1
6. Long - term stabitity
SLM Display | SLM Display| Deviated | Acceptance
Frequency o imitial ot final Vahue Limirs
Weiglving (an) (a8) (aB ) (dB)
A - weight 4.0 940 0.0 0.3

QF-TSI204-04-020644
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7. Level linearkty an the reference level range

Andicipated | Measured | Devisied | Acceptance
Value Value Value Limits
{48y (am) (an) (dB)
137.0 1370 [ 11
1360 135.0 20 11
1350 1350 0.0 %11
1340 134.0 00 il
1330 1330 0.0 £l
1320 0.0 211
1310 a0 =11
1290 0.0 L1
1240 0.0 £ 11
119.0 0.0 *L1
1140 00 11
1090 0.0 1
1040 0.0 £11
0.0 0.0 L1
9.0 0.0 +1.1
800 9.0 00 £l
840 B0 0.0 £11
9.0 9.0 00 1.1
740 0 00 E1i
.0 @0 00 +11
610 640 0.0 EL1
599 590 a0 =11
540 540 00 L1

49.0 0.0 211
440 0.0 1
390 00 11
340 0.0 511
299 0.1 +1.1
289 Al 1.1
279 0.1 £11

0.1 + 11
259 0.1 11
219 01 11

OF-TSIZ4-04-020664
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& Level linearity including the level range control
Anticipated | Measured | Deviated | Acceptance
Range Valne Value Valoe Limits
(dB) (4B) (dB) (an)
Auto MO M40 00 1.1
9. Tone burst response
Tuae Toae bucst Anticiptied | Measwed | Deviaied
doration, To | Cycle Vahue Value Value
Weighting {ms ) (dB) (4B} (a8 )
025 1 105.0 1079 0.1
Fast 2 3 117.0 1170 0.0
200 800 1340 1341 01
Slow 3 3 108.0 1080 0.0
200 800 1276 1276 0.0
025 1 %0 %9 0.1
SEL. 2 f] 1080 1089 0.0
200 00 1280 1280 0.0
10 Peak € sound level
Humber of cycle Anticipated | Mensured [ Devisted | Acceptance
i Value | |Valug; Lepesk|  Value Limits
test signal (d8) (d8) (a8) (4a8)
Continuous 133.0 1330 0.0 3
One 1364 1364 00 430
Number of cycle Anticipated | Measured | Devisted | Accepuance
in Value Valoe Value Limits
test signal (dB) (dB) (dB) (d8)
Continuous 133.0 1331 0.1 -
Positive half cycle 1354 1352 0.2 #2.0
Negative half cycle 1354 1352 02 420

QTS




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

Continuation of Calibration Certificate

11. Overload indieation

Measared value (4B ) Devisted | Acceptance
Positive Negative Value Limits
oochall cycle | onehalfcyele [ (aB) (d8)
0.1 896 a1 LK)

12. High level stability

SIM Iisplay | SIM Display | Deviated Aceeptance
Froquency atimitial a final Value Limits
Weighting tan) tan) (dB) (dB)
A - weight 131.0 1370 0.0 +03

‘The reported uncertainty is based on o standard uncertainty muhtiplicd by coverage fsctor k =2
or any vahue following calculation,providing a lavel of confidence of spproximately 95 %

— End of Calibration Certificate ——

OF TSI2-04-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

4514511 Sirinthom Rd, Bangbumeu, Bangplud Bangk ok 10700 THAILAND, [ ey
b iteal hat

Cart. No. : ACL22268
Pages : lof8

Calibration Certificate

SOUND LEVEL METER

RION

'NL~42A/ Microphone UC-52 / Preamplifier NH-24
00322701 /196424 /13633

Condition As Found : GOOLY

Customer : ALS LABORATORY GROUP (THAILAND) COL, LTD.
104 PHATTHANAKAN 0, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG;
BANGKOK, 10250 THAILAND.

Location : -
Amblent Temperature: (230 £3 ) ©
Pressure : (1m3 23) WPa
Relative Humidity : (500 +320) %
it

Received Date : 02 NOVEMBER 72 -
Calibration Date : 08-10 NOVEMBER 2022
Date of Issue : 11 NOVEMBER 2022

Calibrated by : Nathakoen Preuipaisan

— 7 Bl

( Thanakul Petchurai )

“This cenificate is issued in accordance with the requirements of ISOMEC 17028 standard. may not be reproduced
e prior written approval of the bead of Calibeation Lahoratory.

other than in full. except

OF-T512-04 04-020684

SITHIPQRN; SITHIPORN ASSOCIATES CO.,LTD.
AzsRElates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACLI2268

JebNe. : VCEGACT00S

Pages  : 20f8
Calibration Procedure ; CP-ACDI

Calibration Method :

SITHIPORN, SITHIPORN ASSOCIATES CO,LTL.
Ll CALIBRATION LABORATORY

Continuation of Calibration Certificate

libeated by based oa IEC-61672-3 (2013) Standard meter (SLM).
The SLM had tests to Acoustical and Electrical i y Anacboic chamber
Standard Instruments.

For feach items h g sheo with SLMs display.

‘Condition of this result of calibration :
1. Reference Standand Instruments

Instrument Mudl Serfal No, CetNa.  Dueiate
Waveform Genesster 332108 MY4B0IT076 EFO00722  Dd-Feb21
Waveform Genernior 35118 MYS2302742 Di-Feb-23
Digital Multmeter 1461A MY53220104 09-Feb-23
Digital Multimeter 33481A MYS3220076 09-Feb-21
Digital Multimeter 34614 MY60024273 09-Febr23
Programmable Aneausior MAT-1070 62100118 O7-Feb-23
Condenser Mi 4150 2077900 2Feb-23
Measuring Amplifier NA-ZKAI 560495 2Fen23
2. This result of calibration was found accurate a5 shown on date ar i i enly
3. This certificate is traceable t0 the intermational system of wnit maintained of
3.1 National Institwte of Metrology (Thailand).
1.2 Thailand Institute of Scientific and Technological Risearch (T1STR),
OF-TS12-0404-020664 i

Cert. No. : ACLI2268
Job No, : VCESACHOS

Pages : 3of8
Summary of Measurement Result ;
Uncertainty | Marimunr-permitied
Parameter Pass | Falt uncertalnty of
Lo messurement (d4B)
B 02 NA
v g 02 NA
v - 03 06
v 0.3 08
8000 Hz v - 03 01
l4. Flectrical signal tests of frequency weightings
For 10 Hz 1o 4 kilz v 0.3 . 06
For >4 kHz to 10 kHz v - 0.3 | 01
For > 10 kHz to 20 Wiz - - - 10
5. Frequency and time weightings at 1 kHz - 02 0z
6. Long - term stability "4 - 0.1 o1
7. Level linearity on the reference level range v - 0.2 03
3. Level lineasity including the level range control v 02 03
9. Tonc burst response. v - 0z 03
10, Peatk C sound level v z 02 035
1. Crerload indication - 02 05
12. High level stability v B o1 [X]
OFTSIM-01020661 T

SITHIPORMN, SITHIPORN ASSOCIATES CO,LTD.
pREREIales CALIBRATION LABORATORY
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SITHIPORN, SITHIPORN ASSOCIATES CO,LTD,
Baapciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. ; ACLI2I6R

Job No.
Pages.
Result of calibration ;.
1. Absolute sensitivity
Reference ‘Measured ‘Aecepunce
Acoustic Signal Valse Deviation, Limit
(a8) (dB) (48) (en)
9159 (93.95) 939 [T 03

2. Self-generated nolse
2.1 Normal test

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

Frequency Measured value
Weighting (an)
A~ weight 99
C - weight 169
Flat 227

3. Acoustical shgnal tests of frequency weightings
Meter frec-fickd acoustic response st a level o[ 84 B

Frequency Devistion from vasious response curve (dB)
tiiz) Accoptance
i ¢ s L imits
128 02 03 03 K
1000 0.1 ol 01 10
8000 1.0 1.1 1.1 5.0

OFTS 1201004

o 2

4. Electrical signal tests of frequency weightings
‘Weighting network response with relative to | kiz.

F—— Devistion from variows fgueney weighting responee corve (0H1

e Fist Coweight | Aweight ‘""L:"“
63 0.0 0.1 0.0 220
125 0.0 0.0 00 #15
250 0.0 0.0 0.0 +15
500 0.0 0.0 0.0 #15
oo | oo oo o o
2000 0.0 0.0 0.0 20
4000 00 o0 M 50
8000 00 0.1 ol +5.0

5. Frequency and thme wrightings at 1 KHr
5.1 Frequency weightings at | kilz
Messured | Deviated | Acceptance

Frequency. Value Ve Limite

Weighting (éB) (d8) (a8)

A - weight 94.0 00 g

C - weight 9.0 0.0 202
Flai 940 00 2032

5.2 Time weighting at | Kz

Froquency Valoe Ve Limits
Weighting (é8) an) 0]
Fast .0 0.0 =:
Show 940 o 101
Leg 240 00 <0l

6. Long - term stability

SLM Display | SLM Display| Devisted | Acceptance
Frequency ot iitial 2t final Value Limits
Weighting. (an) (dn) (4B) (aB)
A - weight .0 %0 0o +03
1812 3000t
QF-T812-0604-030 g

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
prpciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RERRRlRIeS CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22268
JohNo. : VCE6ACHO0S
Pages  : 6ol

7. Level linearity on the reference kevel range.

Anticipated | Measured

Value
(dB)
1310
1360
135.0
1340
1330
1320
131.0
1290
1240
190
1140
1040 1040
9.0 9.0
940 940
590 £9.0
840 8.0
79.0 90
740 0
@0 69
64.0 620
9.0 59.0
40 539
0.0 a0
240 410
8.0 ET)
0 30
0.0 59
29.0 59
8.0 279
270 269
26.0 59
250 249

QT2 ket
— 2 F

8. Level Hnearity Inchuding the level eange control

Anticipated | Measured | Devised | Acoeptance
Range Value Value Valoe Limits
(dB) (dB) (d8) (¢n)
Auta 9.0 4.0 00 #1.1
9. Tone burst response
Time Tone burst Anticipated | Measured Deviated | Acceptance
ducation, Th | Cyvle Value Value Value Limits
Wesghting (ms) [£:3) (dB) (48) (dn)
025 1 108.0 107.9 01 15:-50
Fast F] 5 170 7.0 [ 10335
200 100 1340 134.0 0.0 410
Show 2 3 1080 108.0 0.0 18550 |
200 400 1276 1276 00 410
025 1 0 .9 ] 1550
SEL 2 3 105.0 105.0 00 10;33
200 800 1280 1281 01 ]

10. Peak C sound level

‘Number of eycle Anticipatcd | Messured | Deviated | Accepance
in Value | Valie,Lepeak]  Value Limits
test signal (d8) (an) (dn) . tany
Continous 1330 1330 oo 2
e 1364 1360 4 430
Number of eycle Amicipated | Messwred | Devisted | Acceptance
in Vi Value Value Limits.
test signal (dB) (dn) (dB) (dB)
Continuous 1330 1330 00 =
Positive balf cyele 1354 1352 02 220
Negative half cycle 1354 1352 02 420

QF-TS1 20854 e
i




SITHIPORN) SITHIPORN ASSOCIATES CO,LTL.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na. 1 ACL2226%
JobNo. : VCEGACH00S
Pages : Bof8

11, Overload Indication

Measured value (dB ) Devisted Accepiance
Positive Negative Value Limits
ene-half eyele | one-half cycle {dB) (a8 )
8.7 896 01 415
12. High lovel stability
SLM Display | SIM Display | Devised | Acceptance
Frequency at initial at final Valae Limits
Weighting (ai) (dB) (dn) (B}
A-weight 137.0 137.0 00 0.3
The reported uncertainty is based on iplied by -2
or ey oviding a lavel of i 95%

End of Calibration Certificate ol i B,

OF-TS12-01-04-020664
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451.451/1 Sisbathern Rd, Bangbumey, Bangplud Bangkok 10700 THAILAND
Tels Faxg-2433-1679 e-mailcal sphom.com hil

)
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Cert. No. : ACL22266
Pages :  laff

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL42A7 Microphens UC-52 / Presmplifier NH-24
Serfal No.: 00222599 1 195911 /15431
1D Nos .
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.
104 PHATTHANAKAN 40, FPHATTHANAKAN ROAD,
KHWAFNG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOR, 10250 THAILANDL
Location : -
Ambient Temperatare: (23023 ) «
Pressure s K
Relative Humidity : “
Received Date : 02 NOVEMBER 2022 L
Calibration Date : 08-10 NOVEMBER 2022
Date of Issue : 11 NOVEMBER 2022
Calibrated by : Nathakom Pisutpaisan
I
Approved by ¢ / .

( Thanakul Peichurm )

This certificate is issued in accordsnce with the roquirements of ISOEC 17025 standard, may nol be reproduced
‘otbe than in Full, except with the prioe writien approval of the head of Calibration Laboratory.

QF-TSIZ04-04-020064

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

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES

associates

Continuation of Calibration Certificate

., LT,
CALIBRATION LABORATORY

Cert. No. : ACL22266
Job No. = VOSACHKS
Pages @ 2off
Calibration Procedure : CP-AC-D

Cakibration Method :

This equipment was y based on IEC-61672-3 For sound level meier (SLM).

The SUM hiad tests 1o Acousiical and Elecirical signal tess of frequency weightiog with Anschaic chamber mnd Reference
Standard Insirumens.

For i de by ion of each Tnstruments M display.

Condition of this result of calibration :

1. Reference Standard Instrumerits
Instrument Model Serial No. CrtNe.  DucDate
‘Waveform Generstor 33210A MY42017076 EF-0007-22 Dd-Feb-23
Waveform Generstor 1518 MY52302742 EF-0008-22 O4-Feb-23
Digital Muliimeter 3M6IA MY53220104 EEL.BP. Q40265  09-Feb-23
Dightal Mulimeter JMEIA MYSINOOT6  EELBP.OMIS  09-Feb-23
Digital Mukicneter SMEIA MYGOMM2T)  EELBP.OSADSS O-Feb3
Programmable Attenuator MAT-1070 62100114 EF-0009-22 07-Feb 23
Condenser Microphone a8 2977900 AAIOIFR 223
Measuring Amplifier NA-2KAL 34360495 AABMOS2  22Feb23

2. This result of calibration was found scourase as shown on date and place of calibeation for this calfbrated item only.
3. This cerlificate is tracesble 1o the international system of unit maintained at

3.1 National Institote of Metrology (Thailand).

3.2 Thai i ific and i (TISTR).

OF-TSI2-0404-020664

Cert. No. : ACLI2266
Joh Mo, : VOBSACKNS
Pages : 3of8

Summary of Measurement Result s
Uscertalaty | Muximum-permitied
Parameter Pass | Fall wncertainty of
i messurement (4B)
1. Absolute sensitivity - 02 NA
2. Self L - 02 NA
5. frequency weightings
12500 ¥ - 0.3 06
1000 Hz 0.3 06
$000 Hz v | - 03 [
4 Flecarical signal tests of frequency wes
For 1012104 kHz v - 03 [
For >4 kHz 1o 10 kHz v 03 (%]
For > 10 kiz 10 20 kHz - - - 10
5. Frequency and time weightings at 1 kHz v - 0.2 02
6. Long - term stability v < 0.1 [
7. 1 evel finearity on level range v 0.2 03
5. Level linearity including the level range conirol v 0.2 03
9. Tone burst response: v 0z 03
10, Peak  sound level i 02 035
11 Overload indication - 02 025
12. High level sushility v = 0.l [

OF TS12-04-04-120664
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CALIBRATION LABORATORY
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
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CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22266

Job No.
Pages. 408
Result of calibration :
1. Absolute sensitivity
Reference Measured Aecepuance
Acaustic Signal Value Deviation, Limit
(d8) (dB) (dB) (¢B)
939 (93.95) a9 08 203

2. Self-generated nolse
2.1 Normal test

Measured Value
(4B}

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

Froquency Measured value
Weighting (dn)
A - weight 98
C - weight 162
Flat 22.0

3. Acoustieal signal tests of frequency welghtings
Meter free-field acoustic response at  bevel of 84 dB

Frequeney Devition fom varkows fequency weghting resporcc curve (45)
() Acceptance
Flat Cowelght | Aweight i
125 0.2 02 02 *15
1000 0.0 0.0 0.0 * 1.0
000 0.2 01 n3 5.0

OF-TS12404-04-02066

7

Cert. No. : ACL2I266
JobNo. : VCSACTO0S
Pages  : Soff
4. Electrical signal tests of frequency welghtings
Weighting network response with reladive 10 1 kiz.

Frequency Dewiofcn fror o SRUISRE BNMng prapcoec curve (4B). |
e Flat Cowvight | Acwelght A‘::"‘
& 0.1 01 [T] 220
125 [ 00 [ =15
250 00 00 00 =15
500 0.0 00 00 15
1000 [T 00 [ 410
2000 [ 00 00 =20
4000 00 00 00 430
8000 00 [N 0.1 50
5. Frequency and time weightings at 1 kilz
5.1 Frequency weightings at | kHz
Messured | Devisted | Acceptance
Freaqueney. Value Value Limits
Wiy () (aB) (4n)
A - weight 940 00
C - weight 940 [ =02
Flat w0 X} 202

5.2 Time weighting at 1 kite

Froguency Value Value Limits.
Weighting (oB) (dan) (4R )
Fast 4.0 0.0 -
Stow 3.0 0.0 +00
Leq 4.0 0.0 01

6. Long - term stability

SLM Display | SLM Display| Deviated | Acoeplance
Frequency at initial a final Value Limits
Weightiog (48} (dB) (an) (i)
A - weight 94.0 4.0 0.0 +03

OF-TS 120404020664

Cert. Na. : ACLZIZ66
Job No. : VCEGACH00S
Pages @ 6ol

7. Level linearity on the reference level range

Anticipaied | Measred | Devisted
Valse Value Value
(48) (dB) (dB)
137.0 137.0 00
1360 1360 o0
1350 1350 0.0
1340 1340 0.0
1330 1330 00
1320 1320 00
1310 1310 00
1290 1290 0.0
1240 1240 [T
119.0 1190 0.0
110 1140 00
1000 1090 00
1040 104.0 0.0
9.0 9.0 00
4.0 94.0 00
9.0 890 0.0
840 820 00
0.0 790 00
740 0 00
9.0 6.0 00
640 #0 00
390 390 0.0
340 539 a1
49.0 490 0.0
420 340 00
300 300 00
340 19 o1
300 299 ol

290 289 0.1
280 79 01
110 269 o1
26.0 259 0.1
250 248 02

OFTS12:04-04-000664

= A

& Level linearity including the level range control

Cert. No. : ACLI1266

Anticipsted | Measured | Devimed | Accepiance
Range Value Value Valoe Limits
(dn) (aB) (4B) (an)
Auto 940 940 09 1.1
9. Tone burst response
Time Tone burst Anticipated | Meammed | Deviated | Acceptance
duration, Th | Cyvke Value Value Valse Limits
Weighting (ms) (dan) (4B} (d8) (én)
0.25 1 108.0 107.9 0.1 1550
Fast 2 8 nz.e " 00 1028
200 500 140 1340 00 410
2 3 108.0 1080 0.0 153550
St
200 300 1276 1276 0.0 210
025 1 9.0 989 0.1 15350
SEL 2 [ 108.0 1080 0.0 1025
200 800 1280 1250 00 410
16 Peak C sound level
Hussber of cycle Anticipated | Measured
in Value | |Valus; Lipeak|  Value Limits
te<t signal (dn) () (d8) (4B}
Continuous 1330 1330 00 -
Ome 1364 1363 0.1 3.0
‘Number of cyele Anticipeted | Measured | Devisted | Acceprance
in Value Value Valie Limits
test signal (e8) (4B} (dB) [2:3)
Continuous 1330 1330 0.0 -
Positive hall cycle 1354 135.2 02 420
Negative half oycle 1354 1352 2 420

OF-TSI244-04-020664




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
EAREHATEE CALIBRATION LABORATORY

11. Overload indication

Measured value (4B ) Devisted [ Accepuance

Positive ‘Negative Value Limits

one-half eycle | one-half cycle (4B) (d8)

98 #55 23 #15

12. High level stability
SLMDisplay | Deviared | Acceptance

Frequency st initial at final Value Limits
Weighting (dn) (dn) (4B) (d4B)
A - weight i37.0 137.0 0.0 103

The reposted uncertainty is based on a standard uncertainty multiplied by soverage factor & =2

or amy value follow ing 2 lave 5%

~—————  End ol Calibration Certificate L

FRS—
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SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY .

45145171 Srnthorn R, Bangbumr, Bangelud Banghok 10700 THARAND. acrTs s

Cert. Na. : ACLI2266

Pages 1ors
Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A/ Microphane UC-52 / Prearaplifier NH-24
Serial No.: 00222553 / 193865 1 15388
1D No.: -
Condition As Found : GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, FHATTHANAKAN ROAD,

KIWAENG PHRATTHANAKAN, KIET SUAN LUANG,

BANGKOK, 10250 THAILAND,
Location : - T
Amblent Temperature: (230 23 ) “C [ L v
Pressure : (1013 £3) Py
Relative Humidity : {300 £20 ) %
Received Date : 02 NOVEMBER 2022
Calibration Date : 0407 NOVEMBER 2022
Date of Issue : 08 NOVEMBER 2022

Calibrated by : ‘Nathakom Pisutpaisan

Approved by ; m 5

{ Thanakul Pewchurai )

Thi ificale is issued in it I f ISOAEC 1702 , may nat
other than in full, cxcept with the prior writien approval of the head of Calibration Laborstory.

QF-TSI2-0-0412008

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

Continuation of Calibration Certificate

Cert. No. : ACL21266

Job No. : VCESACD0BS

Pages  : 2ofs
Calibration Procedure : CP-ACOL

Calibration Method :

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

The SLM had tests fo Acoustical and Electrical signal tests of frequency weighting with Anechoic chamber and Reference
Standard Tnstruments.

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

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

Instrument. Model Serial No, Cert No. Due Date
‘Waveform Generator 332108 MY28017076 EF0007-22 d-Feb23
Wavefiorm Generstor snn MYS52302742 EF-000822  DdFeb2)
Digital Multimeter 3M61A MY53220104  EELBP.040265 09-Febr2)
Digital Mulfimeter 1A MYS1220076  FFIRP 030265 (9-Febr?3
Digital Muléimeter EXTIEY MY&D024273  EFL.BP. D505 09-Feb-23
Programmable Atenustor MAT-1070 62100114 EF000922  O1-Reb2)
Condenser Microphone 4180 2977900 AA-I01322 2-Febr23
Measuring Amplifier NA-2KAI 34560495 AAGST 2Feb23
2. This result of ealibration was found sccurate s shown on for 1k

3. This certificate is iraccablc to the indernational system of unit mainzained at :
3.1 National Instinute of Metrology (Thailaad).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-02004

Summary of Measurement Result ;.
Uncertainty | Maximum-permitied
Parameter Pass | Fall unceriainty of
- mensurement (4B)

1. Absolute sensitivity v B [ WA
2. Sell-generated avise v 02 WA

3. Acoustical signal tests of Frequency weightings
125 Hz ¥ - 03 08
1000 Hz ¥ E 0.3 [3
ED00 Hz v - 0.3 o7

. Elecirical signal tesis of frequency wrightings
For 101z 104 ki v - 03 0.6
For > 4 kKH to 10 kHiz v = 0.3 .7
For > 10 kHz to 20 kHz - - 18
5. Frequency and time weightings o1 | kiiz v - 01 02
6. Long - term stability vl - 01 [
7. Level linearity on the reference level range: 1 - 02 [E]
5. Level linearity i the Jewel range control 4 - 0.2 03
9, Tone burst response v 02 03
10 Peak C sound level - 02 035
11, Overload indication ¥ = 0.2 0.25
12, High level stability d - 0.1 0.1

OF TSI244-04-020664
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SITHIPORN; SITHIPORN ASSOCIATES
bt el) CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration ;

1. Absalute sensitivity

Reference Meawured Acceptance
Acoustic Signal Value Devistion Limit
(eB) (an) () (48)
929 (92.95) 939 on 403

2. Self-generated nolse
2.1 Normal test

2.2 The microphone of the sound level meter was replaced by clec

Frequency Measured value

Weighting tan)

A - weight 99

€ - weight 163
Flat 221

3. Acoustical signal tests of frequency weightings
Meter free-fiekd acoustic response at a level of §4 dB

Frequency iati varvous frequency weightis (4B)
nz) 2 i Acceptance
Flat Coweight | Acweight i
125 0z 02 02 415
1000 00 0.0 00 410
500D 0 08 [ =50

QF-TSI208-044120644
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
TEmiE CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Sasogiates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL22260
Job No. : VCESACO00S
Pages : Sof§
4. Eleetrieal signal tests of frequency weightings
Weighting network respoase with relative to 1 kH.

Frequency Deviation from various response curve (4B)

Nz) o 5 Aceeptance
Flat C-weight A-weight Limiss
83 o1 0.0 00 20
125 00 00 00 415
250 0.0 00 a0 15
00 0.0 0.0 0.0 +1.5
1000 0o 0.0 00 10
2000 0.0 00 0.0 29
4000 00 o a0 =0
2000 0.0 0.1 0.1 .0

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

Frequency Valve: Value Limits

Weighting (dB) (dn) (dn)

A - weight 4.0 0.0 -

C - weight 9.0 [ 02
Flat w0 00 02

5.2 Time weighting ot 1 kiiz

Frequency Value Valoe: Limits
Weighting (dB} (48) (d8)
Fas %40 a0 -
Stow 840 00 201
Leg 94,0 0.0 +0.1

6 Long - term stabifity

SLM Display | SLM Display | Devisied | Acceptance
Froquency st inital at inal Value Limits
Weighting (4B ) am) () (dn)
A - weight .0 M0 00 +03

QF-TS 1 20404 120664
7 R

Cert No. : ACL21260
Job Na,

7. Level linearity on the reference level range

Measured | Devisted
Value Valoe
(dB) (d48)
1310 0.0
1360 (1]
1350 0.0
1340 00
1330 00
1320 00
131.0 00
00
1240 00
1190 119.0 0.0
1140 1140 0.0
109.0 109.0 00
1040 1040 00
9.0 9.0 00
040 840 0.0
89.0 9.0 0.0
B0 340 0.0
9.0 790 00
740 740 00
6.0 &0 00
640 €40 00
9.0 590 0o
540 340 w0
490 49.0 0.0
440 440 00
390 89 01
340 139 01
300 98 01 211
200 29 0.1 £11
280 s 0.1 1.1
270 265 01 2Ll
260 258 01 +1.1
250 243 02 +11

.
P2

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
Magptintes CALIBRATION LABORATORY

Continuation of Calibration Certificate

K Level linearity ncluding the level range contral

Cert. No. : ACLIZZ6D
JobNe. : VCESACTO0S
Pages @ 7of8

Anticipated | Measured Deviated | Acceptance
Range: Valpe Valse Value Limits
(dn) (dB) (an) {um)
Auto 40 4.0 0.0 1.1
9. Tone burst response
Time | Toveburst Anticipated | Messured | Deviated
duration, Th Cycle Value Value Value
Weighting (ms) (d8) (an) tan)
0.25 | 1089 1079 o1
Fast 2 ] 1170 117.0 0.0
200 800 1340 134.1 o1
i 2 £ 108.0 108.0 0.0
20 500 1276 1276 00
025 1 99.0 bR 0.1
SEL 2 & 108.0 108.0 0.0
200 800 1280 1281 ol
10 Peak C sound Jevel
Number of eycle Anticipated | Measured Devisted | Acceptance
in Value | Vahie, Lepesk|  Vabue Lisaits
test signal (4B) (an) (4n) (an)
Continuous. 1330 1330 00 -
One 1364 1353 =11 +10
Number of cycke Anticipated | Measured Devisted | Acceptance
in Value Value Value Limits
test signal (an) () () ()
Continuous 1310 133.0 0.0 X
Fositive hal cyele 1354 1352 02 20
Negative half cycle 1354 1352 02 420

OFTSIZ0%04-30054




SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BEERRIRRE CALIBRATION LABORATORY

Continuation of Calibration Cer

11, Overlosd indieation

Measured value { dB ) Deviated Acceptance
Positive MNegative Value Limits
onc-halfcycle | onc-half cycke (¢B) (dB)
395 89.6 o1 %15
12. High bevel stability
SLM Display | SIMDisplay | Devisted | Acceptance
Frequency ot initial o final Vilue Limits
Weighting (4B} (an) (4B ) (dB)
A - weight 1370 137.0 00 0.3
ﬂ is based on a

multiplied by coverage factor & =2

or any g providing s

—— End of Calibration Certifieate

QFTSI2-BE-04-020664

bl 78

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.Bangbumy, Bangplud Eanghok 10700 THAAND. kTS 193
TelD-2435-8800 F: ilcal hitp.

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
penociates CALIBRATION LABORATORY

of Calibration Certificate

Continuat

Cert. No. : ACL12268

Pa : Ters
Calibration Certificate
SOUND LEVEL METER
Manufacturer : RION
Model : NL-42A7 Microphone UC-52 | Freamplifier NH-24
Serial No.: 00222560/ 195872 / 15392
1D No.: -
GOOD
Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

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

Location : -
Ambient Temperature = (20 %3 ) o
Pressure : (1013 £3) kPa
Relative Humidity : (500 220 ) % ¥
Received Date : 02 NOVEMBER 2027
Calibration Date : 08-10 NOVEMBER 2022
Diate of Issue 11 NOVEMBER 2022
Calibrated by : Mathakorn Pisupaisan
Appraved by : &
( Thanakul Petchurai )
This certificale is issued i accordance wil i of ISOTEC | . may |

ather than in full excepd with the prioe writien spproval of the head of Calibration Laboratory.

OFTSI204-04-02066

Cert. No. : ACL22265
Job No. @ VCEEACOHIS
Pages  : 2of
Calibration Procedure : CP-AC-O1

Calibration Methad :

This eguipment IEC-616723 meter (SLM).

“The SLM had tests 10 Acoustical and Electrical signal tests of requency weighting with Anechoic chamber and Reference
Standard Instruments.

For tests results of each tems werc made by observation of each Instrumnents display and also with SLMs display.

Condition of this result of calibration :
1. Reference Standand Instraments :

Instrument Madsl Serial No, Duc Date
Waveform Generator 332104 MY45017076 O4-Feb-23
‘Waveform Generator 3518 MYS2302742 04 Feb-23
Digital Multimeter 33614 MY53220104 09-Feb-23
Digital Mubimeler ELPIPN MY$322007% 09-Fsk-23
‘Digital Mublimeter 344614 MY6024273 09-Feb-23
Programmable Alieaator MAT-1070 62100114 07-Feb23
Candenser Microphone 4150 2077900 24Feb23
Measiring Amplifier NAZKAL 560495 ZFeb23
2.Thi iorat shown on date and ibrated item only.
3. This cenificate i intermati of unit
3.1 National Institute of Mewology (Thailaad)
32 Thai fenti i (TISTR).

QF-TS12-04-44-020664

7

SITHIPORN; SITHIPORN ASSOCIAT
ST TES CALIBRATION LABORATORY

Continuation of Calibration Certificate

Summary of Measurement Result :
Uncertainty | Manimum-permitted
Farameter Fass | Fall uneertainty of
L measurement (dB)

1. Abralute sensitivity v - 02 A
2. Self-generated noise - 0.2 NA

3. Acoustical signal tests of frequency weightings
1251z v - 0.3 06
1000 Hz v - 03 [
5000 1z o - 0.3 o7

4. Electrical signal tests of frequency weightings
For 10 Hz1a 4 kHz v - 03 05
For >4 kiizto 10kiz v - 03 [X]
For > 10 kiiz 1o 20 kilz - 1
5. Frequency and time weightings at | kiz v 0.2 02
6. Long - term stability v 2 0.1 [
17, Level linearity on the reference level range. i 02 03
I8, Level linearity inchuding the level range control v 02 03
19. Tone burst response v 02 03
10, Peak € sound level v 02 038
1. Overload indication v - (3 0.28
12. Uigh level stsbility v s 01 0.1

OF-TSIZOB1020661

= Bl

SITHIPORN; SITHIPORN ASSOCIAT!

associates

<8 COLLTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL2226%
Job No. 5 VCG6ACHO0S
Pages : 408

Result of calibration :
1. Abselute sensitivity
Reference Measured ‘Acoepiance
Acoustic Signal Vahe Deviation Limit
(adn) (dB) (dB) (d8)
939 (93.95) 99 00 0.3

2. Self-generated nolse
2.1 Normai test

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

Frequency Measured value
Weighting (dn)
A weight 98
€ - weight 159
Flat 2.7

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

Frequency Deviation from various frequency response curve (dR)
(Hz) 5 3 Acoeptance
Fiat Coweight | A-weight i
125 04 04 04 215
1000 00 0.0 00 +1.0
2000 01 0.2 02 500

OF-TS12-0804-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
fasociarer CALIBRATION LABORATORY

Continuation of Calibration Certificate

= Gl

Cert. Na. : ACLI2165
Job No. : VO66ACO0DS

Pages @ Sef
4. Electrical signal tests of frequency weightings
Weighting nefwork response with reladive to 1 kifz.
Frequency Deviation from various frequency weighting responsc curve (4H)

(Hz) 2 7 ‘Acceptance
Flat Coweight | Acweight o
63 0.1 0. L 220
128 00 00 o 15
250 00 00 0l 515
300 00 0.0 -l 213
1000 00 00 0.0 2198
2000 [ 00 o0 20
4000 00 0.0 00 230
3000 00 0.1 0.1 =50

5. Frequency and time weightings at |
5.1 Frequency weightings o

Measured | Devisted | Acceptance

Frequency Value Value Limits
Weighting (an) (an) (a8 )
A - weight 9.0 ) -
C - weight %0 00 +02
Flat 9.0 00 £02

5.2 Time weighting at | iz

Frequeacy Vadue Vakoe Limits
Weighting (aB) (aB) (an)
Fast 940 00 -
Slow 840 00 £00
Leg 4.0 [ L0

6. Long - term stability

SLM Display | SLM Display| Deviated | Acoepance
Frequency at initial at final Value Limits
Wesghting (dB) (4B} (dn) (dB)
A - weight 840 94,0 a0 +03

OF-TSI24-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
Haesie CALIBRATION LABORATORY

Continuation of Calibration Certificate

‘Cert. No. : ACLI2265

Fages i Goff
7. Level linearity on the reference level range

Anticipated Deviated
Valve Value
(4B) (e8)
137.0 00
136.0 0.0
135.0 00
1340 0.0
133.0 0.0
1320 o1
131.0 4.1
129.0 00
1240 00
119.0 0.0
1140 0.0
109.0 0.0
104.0 0.0
9.0 0.0
940 0.0
R9.0 0.0
$4.0 0.0
790 0.0
74.0 0.0
.0 00
610 o0
59.0 00
540 00
49.0 49.0 0.0
440 240 0.0
39.0 39.0 0.0
340 340 0.0
300 300 00
9.0 289 0.1
280 280 00
270 269 01
260 25.9 01
250 249 0.1

QF-TS12404-04-020644

7 EdT

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert Na. : ACL21265
Job Na. : VO66ACH005

Fages  : Tof8
& Level linearity including the level range control
Anticipated | Measured | Devisted | Acceptance
Range Valoe Value Vahoe Limits
(dB}) (dB) (dn) (¢B)
Auto 4.0 94.0 0.0 1.1
9. Tone burst response
Time Tone burst ‘Anticipated Deviated | Acceptmce
durstion, Tb [ Cycle Value Value Limits
Weighting (ms) (dB} (dB) (dn)
0.25 1 108.0 .1 15:50
Fast 2 8 7o 00 10:28
200 800 1340 00 410
2 8 1080 00 15,50
sl 200 800 1276 00 410
025 ] 990 0.1 15;50
SEL 2 [ 1080 00 10;-25
200 800 1280 00 410
Peak C sound level
Number of cycle Anticipated | Measured | Deviated | Acceptance
in Value | |Value Lepeak]  Value Limies
1eat signal (d8) (dB} (a8) (éB)
Continuous 1330 1330 00 i
One 1364 1364 0.0 30
Number of cycle Anticipated | Messured | Devisted | Acceptance
in Value Value Value
test signal (dn} (4B} (d8) (48}
Continuous 1330 1330 0.0
Posilive half cycle 1354 135.1 03 20
Nepaiive balf eyele 135.4 135.1 0.3 420
TS I208-04-020664
“ = 2Ly




SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
ERFREIARE CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL21265
Job No. : VCEEACOMS
Fages  : Bor8

Accepiance
Vakee Limits
(d8) ()
595 895 00 S
12 High level stability
SLM Display | SLMDisplay |  Devisted | Acceptance
Frequency tinitial at final Value Limits
Weighting [£::0]) (¢n) (aB) (an)
A~ weight 1370 1370 [T 403

The reported uncertainty is bosed on a standard uacertainry multiplied by coverage factoek =2

o any value i iding 2 %

———— End of Calibration Certificate

CERTIFICATE OF CALIBRATION
ISSUED BY Cirrus Research pic

DATE OF ISSUE 03 November 2022 CERTIFICATE NUMBER 182477

Page1oil
Cirrus Research pic e S—
Acoustic House Finadrr 7 Test engineer
ridingion ioad | |eriascon

unmay e

Morth Yorkshire ﬂ Yo
YO14 0PH 8
United Kingdom a1

CERTIFICATE OF CALIBRATION
ISSUED BY Cirrus Research plc

DATE OF ISSUE 03 Nevember 2022 CERTIFICATE NUMBER 182476

Page1of 1
Cirrus Research
e B Bl Hrsiepns &, [Tostongieer
Bridinglon Roau ! Shane Devetar
lunma
Hon Yortatire A Elecironicaly sigrod:
YO14 0PH
United Kingdom ot | S%',

doseBadge Reader

Instrument
Manufacturer Crrus Research pic

Serial Number 34205
Model Number  RC:110A HNotes:

Calibration Procedure
The tests were carried out in accordance with the regquirements of |EC 80842-2003 where apgicable.
Date of Calibration. 03 November 2022

Functionality Results

Calibration Results

Level (0B) Frequency (Hz) | Distorbon (% THO + Hoise)
Initial 137 979 140
Adpsted 11400 9579 050
Unceriainty =011 =08 010
[ Tolerances 3060 3300 TA0
Environmental Conditions
Pressure 99,17 kPa
Temperature 218°C
Humidty: 420%
Nates.
's cartificate of measurement to the SI system of units andior 1o units of measurement reaksed at
the Natonal P Mqummmmm Thia et e ool bs Tagr e

The resulls within this

doseBadge Reader

Instrument

Manutacturer Girriss Resarch pic Serial Number: 79625
Mode! Number  RC:110A Notes:

Calibration Procedurs

‘The tests wera camied out in accardance with the requirements of IEC 80842:2003 where applicatie.
Date of Calbration: 07 November 2072

Functionality Results
Function
Power
Commumication
2 way IRlink
Clock.
Calibration Results
Lovel (d8) Froquency (Hz). Distortion (% THD + Noise)
inial 11354 10042 [Kid
Adjusted 114.08 1004 7 0.18
Tnceriaky F001 F078 3010
Tolerances 060 TI00 T400
Environmental Conditions
Pressure 98 63kPa
Temperature:  24.3°C
Humidity |2%
Notes
T 2 of o the ‘andlor to units of at
or insiutes. reproduced

Laboratory
har tran s mmmvn..--\.

63/14-16,67436-30, Sol Pelchhasem?,7/1, Pelctihasem fid,
NAC Watlhepra, Bangkokyal, Banghok 10600 Thailand.

54

Tel (44) 02 BEBOB1Z813 Fux: (68) D2-8680860 wwwjiranates.com hsaireniat

CERIIFICATE «

Eanépment Name Moot Smess Metor
Manufacturer: Dera0i

Model: HO32.2

Serinl No: 22016415

D N

ppeimicalodynsip i Sk st
10250 Thatand

Reference Used During Calbration
L Temperme ure Brot bodel: TS 100 ASD0.

CALIBRATION

Conifieste b CL 112 85
age Lol 2

Recsived dote: 05 Jua 2022
Caibration dat: 14 Jun 7022

Isaya data: 15 Jun 2022

racaabilty
The messmil (st B tiASD 10 1
of i 50 Ducugn stonal

sty Thadend (NIMT)
Corteote mtor. £R10033.

ory:
My Parnys Booncharoan
Calirption Deprment Manoger

pheny it s b e ol 3 ek mcmtaidy tralupled b7 & only to the tams caliorated. The reported wmmnmm-mwmwmwwx
o e il ity i i . provding a 5 CEATICATE REFOAT WY HOT BE REPROCEDUDED CHCEPT 1N FULL PEPRESTION FOR AEPROLUCTION
11 CRTATIED 6 WTIHG FIOM THE { ARORATCS
QFTS 120404420088
ey J 63/14 16,67/35 36, Sof Pelchhasem?.7/1, Pelchhasem 1id, .
| 83414 154773636, Sol Pelchhasen?. 771, Peichhasom R, ] 63714 15,67/35.36, S0l Pelciaeem?. /1, Peichkasem 114, ] 63/14-16,67/35 36, Soi Peicthasem?, 741, Pelchhasem Fi, % Wallnapra, Banghokyas, Banghoh 10600 Tharlana
NAC watthapra, Bunghohyal, Bangkok 10600 Thatand NAC Walthapra, Banghokyal, Banghoh 10400 Thaiand. NAC wathapts, Banghokyai, Banghok 10400 Thtand T NAC Tol (46) D2-BGROBIZE13 Fax: (98] 02-80BOAGD wwwjranstee.com pHei Tl
Tel: (66) 02 8680812913 Far. (66) 02 BOBDBSD wew franatee.com TeL: (83) 02-8680812813 Fox: (56) Tel (66) 028480812413 Fax: (88) 02-B6B0BGO www fianniee com P

1 10036
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e Longth 150 m

P76 2 N 22023040
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CERTIFICATE OF CALIBHATION

ConfiomeNo 0L 1365
LT

Equipment Name: Haol St Monitor
Manutacturer. DeftaGHM

Modet: HDI2 2
Senial Ng: 22018415
D ha

Recatved date: 05 fum 2022
dete: 14 m 2022

wion Condition
3c

Tnmperature (274

Reantiva Homaty,

Wk done by i House
WICL001  sccording

- [y Pgiensc 7,
R 3 4

wlelzn

—
Calibrated by . Aporoved Signetary: A=
3 M. Sorawt Thachaiat Mr Parmya Bosrcharoen
& Miss ittrapoe Lertsomphal Cakbs n Dapartment Marsger

THES CERTITATE RCPORT T B PUAL UMLESS RO

Coifeatna CL 11365

Fage 742
Resukof Calbrmtion; " Withoust Adpsstmant ] Wit Adpstmant
enm Range.  20-40C
B e 1 ecuitAmen wns conrectad wih wel bt probe Modet HPI201.2 S/M: 220255
Demension: Dinmater 14 mem. Leagth 170 e
e Stantard 1A Emy Uneedaioty
[ Eoeting ] i) e
e e ]
30 20062 199 02 0ma
el 25081 249 22 0099
30 30047 209 o1 0093
0 35043 3aa
30 40035 399
Table 2: T e
Oimension: Dramster 14 m, Lengn 150 men
Immersion Standarg we Emar Unoeciaity
ooy Reading va re
imm) a
o 20081 o099
10 25051 a0
] 30047 009
o 35043 ooos
" 0035 L

Table 2 T cnrnart v ol Gt oo o Moss: TP2270.2504: 22023567
Dimensicn: Diameter 8 mm. Length 1

Smndard ne Enr

Besde. Rseaing ]

e e

20082 201 o0 0083
110 25051 251 00 0093
110 30047 a01 01 0083
110 35043 51 01 aoeq
110 20035 a01 a1 0

LUCH: Uit Undar Caliaraton

The roportest expaceied uncortanty  based on standad urcerwndy Tdtickied by  CoVErARD Tt ko2 provising
ol of corfldanca of soprcxmaten 95

# End of Cenficata &

CERILIPICATE

Equiomant Nama: Heat Stress Monitar
O

¥ £10un ithaitand) Co. L.
akan 40, navan
g Khet Suan Luang, Barighok

1 Sl e R71407.00%01 Dua date 22 Juty 2021

Catibration Procedure
The temperature ealbration was done by In House

metator and temparsture probe. Tho
teropmture scae use was based on 113 80,

Received date: 23 Aug 2022
Catlbraton date: 75 Aug 2022
Feus date: 9 Sep 2022

Cakbeation Condition
Tempomture 123471 C
Retative Humety: (5541

T

The messuement fezults are vacesble to the

nymber. TT 003422, Certrieate number ER 0092
22

Hidena P 1

-5l

osle /s |

Mr_Panma Booncharoen
Caibeation Deparment Mansger

THES COIMCICATE ACPORT MAY NOT BE REPROGEOUCED CXCERT IN FU
TION HAS BTN OBTANED IN WRHING FROM

UMILESS PERMISSION POt RCFAGOUE
LABDRATORY.




J 63/14-16,67/35-36, 901 Pelchhasem 7.7/ 1, Pelchhasem Fd,
NAC Watthagra, Banghokyai, Banghok 10600 Thalland
C Tel (66) D2-B6A0BIZRII Fax: (66) 02 BOBOBGD www ranater.com

Ceonificate o 113965
e 3 o8 2

Resuit of Callbration: &7 Weanaut Agjustrvent [ With Adjustment
Calibration Range:; 0-40°C
Function:

Table £ Tis emivment was connecied it wet bulb obe Modet 32012 /N: 17015107
Diameter 14mm. Langth 170 mm.

Imrrsion we Emor Uncsrtainty
Depth Readieg ) o
tmmy rer

30 201 0o

a0 2510 a0

an 201 a0

an 5.0 2.0 0098

kL) 0.1 01 0.098
Table 2:

» prote Modet: TF3207.2 S/N. 17009120,

Immersion e
Dacth Feading
)
0 01
L a1 0,099
n 0z 0.099
0 04 0009
10 04 0.099
Table 3: J Drobe Modat: TRI276.3 S/N 17013819,
Dméraion. Demider . Longih 170 mm
Immersion Stangar e Eror Uncersimy
Doty Reading Feaiing. e ro
tmm) ) o
1o 20067 201 00
1o 25083 261 oo
110 0058 3.1 00
110 35,053 50 a1
1o a0maT 0.0 00

UUC® . Unit Under Catibration
“The ropirted espandod uncortointy 4 53063 6 Bk uncertainty mulliplod by 0 coverage factar k-2
providing s level of confidence of aoproxmatsly 55

# End of Certficat W
1

J
NAC

} 63/14-15,67/35-36, Sol Pelchkasem?,7/1, Petchhasem Rd, % W
Watthagra, Banghohyol, Banghok 10600 Thaltand =
NAC Tel (88) 028680812813 Fax. (86) D2-BOBOBG0 wwwjuanaloecom —a

CERTIFICATE OF CALIEBATION

Cerifcate No. £ 14065
Page 1ot2

3 a1
1D Mo “KH_FS0024

Received date: 23 Aug 2022
Calibration date: 26 Auvg 2022
Issue date: 8 Sep 2022

Customer
Hamo: ALS labaratory grou (hasand) Co.Ltd
Adcress: 104 Phatthanakan 20, Phatthanahan

R Krrmaeng Suan Luang. Khet Suan Luang, Banghok
10250 Thailand

Calibeation
Termperture: (23931 C
Resative Humidity. (5515

Referencn Used During Calfbration

1.5tancard Temperature Frobe Modet: STS-100 AS00,
Serial No. 667EH2.00. Due date- 23 Mar 2023

2 Dagitad Temy 1or Mods: DTL1000-4 MK
W Sonad No 67140700531 Dur date: 22 huly 2093

Procedute.
The temperature cakbratior
cabiraten  methed
£OMOATSON MEtha Wi SIANGN Grgtal tempersture  Ins
indieater and uandad emperature  rabe,
tempentire sanle use wars based on 11580,

Traceability

The mogsuremont resuls e Uacsabié 1o the
h of s (S0 thvsoph Natione

e of Mitroiogy Thavknd (NIMT) Centficatn

numbor. TT003422. Certifieate: number ER-0002.

EH

?’}hrie-'z; 7
= |

whifes |

Calbrated by
1] Mr. Sorawt Thachatad
B Miss Jirapom Leasomph

M. Padioya Boancharonn
Cakbration Depatment Manager

THIE CCRTWICATE FICPORT MAY NOT BE REPROCEOUCED CXDCPT IN FULL UMLESS PCRMIBHON FOR REPRODLE
TION HAG BOEH OBTANED 1 WHTING FROM THZ LABORATONY

¥y
J 83714 15,67/35.30, Soi Peichhasem?.7/ ). Pelchhasem Rd,
Watlhapra, Banghokyal, Banghoh 10800 Tharand
NAC Tel. (66) 02 BSBOBI 2813 Fax: (68) D2-B480840 www.iiranatee.com

Certiicate o €1 14065
Page2or?

Resultof Calibration: 141 Without Admustmant T With Adjustrment
Galboration Range: 20-40°C

Tbke 1: This equipment wass copnected with wet buft probe Modol: HP3201.2 $/N 17015100,
Dimession: Gameter 14 mm. Length 170 mm.

Inein Standard e Error ]
Destny Fesding Psaing ra [C
mmy ro o
30 20.026 00 a0 0%
30 25040 5.0 a0 0099
30 30032 300 09 0.0
30 35,027 5.0 00 0.093
30 anoze 400 00 00z
Table 2: - prowe Modet: TP3207.2 §/N: 17000112

Dimension: Diameter 14 mi. Lenggh 150 mm

Depth

) e
0 20026
0 2509
70 30032
70 38028
70 20,024

atie 3 a5 i
Dimengion: (ameter 8 me. Lengih 170 mm,

we Efror

Reading e
)
20.1 01 0099
251 o1 noea
301 01 0,099
35.1 a1 0,093
201 01 0009

UUE™ - Ut Uncber Cabdiration

crtainty is basad on Rictied by a coverage factor k=2
providing & level of eonfidence of appromimately 95,

# End of Certiicate %

NAC

55T ABOCITE 004
R

(R R R B | (T
o O e T Sty
S04 PATTANAK ARN ROAD SOU 12, SUANLUANG, SUANLUANG BANGKOK 10250 %77y
s iy L
ImmE

Certificate of Calibration i

Equipment Lz Mosor

[ s This cartiicate may not B0 TeprAZEd other than s,
st wi the pror weeion apaseval of the head of

mosol HozIc22

Serial Ho. 17005881

10 %, RH F50020

Receivad Date: 15 Novormber 2027
Caloration Date: 17 Nevomeser 2022
Reference rasewsc Submites by:  ALS | atomsey Group (Thatand) G L
Ambleot Tempesature: | 232 21 °C
T 104 Phatsamskan 4, Phatanakan Bl
Reintive Humitt: |50 % 15 )
K Pristhanstan, K Suse Lissg.
Barghok 10250 Thadand
Casbration wom procochen £2.F101
mainca
‘Consitien of this result of callbration
1 Roosonce standasis stumonts
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Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance a

rwny Aharal. T,
oBY Coce b

2 oare BIBI

i

Agient service for your analytical
taas: your resuits
Delivered by highly trained and certfied service enginesrs uing gemune Agilent parts and
supphes, Aglent Preventive Maintenance provides what you need 10 reduce unplanned downtime
o your ing at their peak
This checkist 15 used as 3 quide for tasks A

‘of this cheeklist is pravidad for your records,

Bevsen AL 11 iy 2901
Bracusment Murmoes 531450075 Pa _ch
B Agiees Tachnsdompet, i 2812

- Agilent

Agilent S100. 5110 Preventve Mawenancs Checkia

CrossLab

From b Bumme
Introduction

Customer Information

+ Customers ing supp the engineer

+  Acusiomer representativi should be available iginect while performing
mantenance procedures. Customers are responsibls for regular mamtenance snd are

1o

= Any parts ot included in the Parts Lists section of this document are not part of the
service nof are they pece of this

= Ifa the use of extra or parts for the

service, then these must bmweasewacee,amdwgedas a tepair which may incur
additional costs.

For customers using HF applications, the instrument should be retumed to its standard
sample intraduction system

e A2 e 1\ sy 3

Agilent

Agplent 5100, 8110 Prevertoe Majetenance Cheekist

CréssLab

From g m D

Important Customer Web Links

« Toaccess Ag

ity. visit hHp./fvwwa y/ 10 leam about
can

work dhiectly wth yos 10 help determine your best options:

To sccess the Agitent Resource Center webi page. visi https //www aglent com/en-
usaglentresources. The folowing information topics are avalable

Sampie Prep and Containment
Chemical Standards

+ Analysiz
Service and Support
Appheation Workflows

«  The Agilent Community Is an wuz«emuacc 1o get answers, :dlma!emhn(helsabml
1o Agilent

technologies. Viait htps //community aglent com/welcome

Videas about specific for your found by
searching the Agitent YouTube channel st hiips.//www youtube com/usar/agient

Need 1o place a service cali? Flexible Repair Options | Agilent

S A2 e 1 sy 22
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Agilent
A 100 5110 Peverve Mirsernce Chit CrossLab
From i D
Service Engineer’s Responsibilities

Contact the customer and ensure that all necessary supphes are avaitable befora the
preventive maintenance vi

« Only pages thatrelate K o
Complete empty fields with the relevant mformation
Complete the refevant checkboxes in the checkist using efther a X" or tick mark

= Check "Service not applicable” check boxes 10 Indheate Senvices 1asks nat deivered, as
appropaate

= Complete the Preventive Maintenance services m the mast logical order relevant 1o the.
individal system service in the order of the tasks ksted

Complete the Service Review section togethar with the customer

Completa the fields for page numbers at the foot of each selerted page

= Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

= Askthe customer to sign the Service Verification section including the customer's and your
signature.

Ervsion AC3 tasued 11 Jarary 2020
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Instrument Maintenance

System Information

O Check this bax if aninstrument configuration reped is attached mstead of completing the
table

(v ss | ovoio ; Sketsos

Instrument Sysiem Site and Locaiion ALS L BKK)
[ ' ]
' Teswea  Yueesss
E: ETPEEE AVERtedTedy
3 &AL 1005 - 20154
4 Ofugs AUy 611G
s
6
[l
s
Toble Wother
etkze Type | seasirny oveiet ot s
| Seewy Cramoer | Eyclonic Srgle Pazs | Cycions: Doutie Pazs 1 Omer |
| Toren |Pm|D_mlmu
! rerch Tyoe | O Pioce | Ser Cermoueatle Fuby Cemourtatle  Oer
Topscton Deameter [ 2 20001 1 Brvm 11 mem 1 e b

| Quarte [ Cerarrae | Otper

B A —— CrossLab
Fmm inmgpe w3 Dhaesmg.

Preparation

& D

& Reviewthe for

[ Save instrument control settings before stanting the procedure.

[ Performa genaral inspection of the system for cleantiness.

(A Check for proper instaltation of parts, assemblies, sensors etc

P Check system for recuired and i of Service Notes

{2 Check for requied ¥ If they would ke
them instated

@ For HF apphcation systems. if standacd sample inraduction System was nat instafied, ask the
customer o install it

I Ask the customer 10 femove aty samples from the ICR-0ES sample intiaduction area, auto

sampler or arcund the ICP-OES.

- Agilent

il CrossLab

s s
Preventive Maintenance Procedures
Record Pre-PM instrument performance

F1 Run Instrument Performance test
4 Record Performance Table - Pra-Pit

Clean and inspect ICP-OES system

Look for any ebwous extenal damage or problems:
Inspect water conbg hoses, 03 hnes and power cord for excessive wear o damage
Perform a general ntemal i the system for cleanif
necessary

Inspect samp record any e Sendce

Engnier Commerts and noify the Custome 5 the rsquied actons requred
Record the instrument eperating conditions in th ICP-OES Status Resuits Table
Replace the polychromator purge iter

Replace the radial pre-optics window

Replace the axial pre-optics window for SVDV and VDV instruments

Check exhaust flow for the comrect positive extraction al the exhaust duct to insure they meet
minemum specificatons.

Replace i miet durst fitter
Replace high capacity air infet dust filter elerment if installed
Remave and clean natrument water ilet filler

NNN Z3NOW N NS®

Agilent Water Recirculator

£l Service not applicable

@ Drain cooling fiuid and remaove any partcles from the chiller reservon
€] Remove. clean and reinstalt water inlet metal mesh fiter if present
2 Refil with Agdent Coal Clear cooling fluid

@ Clean the coofing system Ai fiter and the condenser.

Beveon 403 umad 31 neuany 2582
Gocvamect Nrter 0010078 Pagr et Dourment rben GA0130075 Py ol _ oage_ni_ Pae_at_
= agier e e 2027 @ Agte Techncioges b 7022
Agilent Agient Agient Agiert
U A st CrossLab TNV P N AR CrossLab e 103 5110 Prventne Materance Chectiat CrossLab Rl 1008110 Prevetioe Maienance Checkiat CrossLab
st o i [——— Frem it Deme
SPS 3 Auto Sampler ICP-OES adjusiment Restore Instrument Test Results
F Service not applicable A Check position of Zn peak. adjust if required R i Instrument Performance Test Results Table
T Poner cychathe and verify A Chack Argon Ratio, acust ta specified value i required 1 o sriae ki il st i o o Trase o ot g i e Sl
[0 inspectX and Z axis belts for wear Replace is necessary 2 Perfomm Detector Calitraton @ cu e v B S e
O Clean X and Z axis sfide shafts 2 Perform Instrument Cahbration. qualification procedure a5 @ guide for final mstnsment set up and checkoul PraPM Sensitivity Check. Post PM Sensiivity Check
O Using customer's racks and the Agilent software move the sample probe to the 4 outermost Service Revi Radial Axial+ Radial sl
comers and nnse porl, ensure that the prabe |5 approximately centered in the vial ervice Review
Record Past-PM instrument performance R por 3 e84 a3 ea e 5
SPS 4 Auto sampler 2 Run Instrument Performance test (2 Attach availale reports/printauts of il tests o this documentation MnZTED AR | AEREYEL ek 3 199,400 KL TLOR]
s . 71 Record resul Performancs Table - Post PM P Recordthe pce Y s fecords/loghook. W 396152 pen 588 29893 5 Tooi H 194954 1L pedo
Service not applicable P Forsystems using ICP Expert version 7 3and above, run the following Instrument tests 7 Recordthe PM event in the Sman Atents loghock, if appheable
B Clean the spill tray, mat, end hass: soft cloth and appeapriate bl i e AL i aams AEBARA
ShaeA i g B S e T [ Affxthe PA stcker T he system o nstrument bogbook based on the customar s request * Aialresull s ot applcabie for GADTEAA, GE01ZA Radial View mstruments
T Clean the e sampler cover panels if cover kit i installerd, with domestic windaw cleaner 2 AreFlow o Pl Eiir e
P1 Check the X-axis and Z-a0s drive belts for cracks. sphts, damaged teeth, excessive B Water Flow ) '_‘ - i e 5
fraying. color changes of degradation from fumes @ GasFiows J; R lew this service, .,.,}n “lm the customer Instrument Test Results Table
bl Check:\exaus Trl:dn-st:s::\d Z-ais FFC cables for cracks, incorect positioning, damaged A A Generator s o S e erpcalsco I SR o e e e S Note: Thy T g ICP Expert versson 7 iy
: ’ e Camera Test documentation.
£ Pump Tubing Replacement. Replace peristaltiz pump tubing. Replace all tubing that goes i Result
from the rinse station wd from the pump e bolties 7 Optes Test O Complete the Signature Page with both Service Engineer and Customer signatures, e
2 Testusing customer's tray and move the sample probe fo the sampie vial 1. wash vial and A tiebuhzer Test
rinse port and e the probe 1f ngt wizard and sy
cakacate the poe & Record the result m the Instrument Test Results Table
oy
AVS 4, 6, 7 Advanced Valve System Towrs
RE Generator Bovn
0 Service not
& nat applicable " Camera Text [
P Replacevahe ratorseal —  Swepee
2 Check littings for signs of leaks Domes Test e
2 Check tubing inchudng autosampler tubing for kinks or excessive wear Hebukzer test Porsy

2 Check igh flow pump for signs of leaks
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Aglent 5109, 5110 Preventie Maiotennce Checkist Cl%iggLab
From iy w Ouaeomg
ICP-OES Status Results Table
Nete form partof any nd are for y
Measirement Standiy Mode Plasma 0n
[P s 0 e 215 135 i
[T — ot B o1t A
f—— %4 = s =
R Air Flaw semsor spesd) oo e w0 He
[E———— yo=— PP <
e o oo [P 120 U
Water Plow Detectar = ‘1z Lo 1ea [Ty
. T < 2.3 <
R 250 - 350 =
oD Terpetae -ho.a  “aoo €
Thermal Stabiizer ETRY € LY T
[ —— PN e sonaz s
[T — e s 56137 )
Optien Gas Supply Pressure®] - WFa =, Wwa
Nebiizer Flow Nomesrement 00 e
)
| Plosma s o Nomesmewmet | s U
P —— [P — 10 Limin
RF Power N Measurement RLLLEY w
Pop— [— 1222 =
R Supphy votoge o mesmsoment 1k a2 v
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Consumed PM Parts

Prifsravios AN

At Pre-Optie Windown

Fadal Fro-Optic Windom

Agiens Conl Clesr Comlar Pt

Puge Gaz Fiter

B it e

Fich Captty A2 Fite Gcant0401en Gptional =

Rotorsel far &7 port vabve for AVTSTT GBA9460002 cBIAES -

Rotor soal for & part vabve for 53 843360007 caran -

Ao sobiontn e staben 250N 100121 - .

Barh connsctoe 25 | S 1D GatroE01za sraa 1

PVE waste g Bmodx STmid m GA41040122 e 1
stodkc

Xitws drrve belt saro0rsa0 53 -

ansdrvebet sano0aren 3 -

Peristaltc pump b, PVC Sohaflex 3 oo e

bisgee Fboesen s -

Consumed Parts Reference
(Purchased by customer, not included as part of PM)

[ Section Nat Applicable

ProductorModel#  Guantity
Part Description Part Number where used consumed
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Signature Page

Service Engineer Comments (optional)

It you wish to note as part of the other
items of intesest for the customer, please write in this bax
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Metrological Center
SCI ECO Services Company Limited

3372 Moo 3. TBanpa, A Kasngkhoi, Saraburi 18110
Telephone : +68.2 586 57924 Fax - +66 2 586 5109
Véobsite . wiw 5cco co.th E-Mail - calibrate@scg.coth

@ISCG

Certificate No. T220730 Page 1 of 6

Certificate of Calibration

Equipment i HEATING BLOCK

M er = E tal Express

Model . SC196 reviewny _ Jathpann &,
Serial No. : G9TCECW3285

Customer Code  : BKK_ELNDSS

1 No. o TS306A3

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

Customer Location @ Acid Digestion Lab

Date of Receipt : 30 March 2022
Calibrated By = Watgharapon Sangtong (Technician )
ql/
Approved By f o /Sujjar Naknakred (Site Calibration Manager )
Date of Issue s \IAPR IO

The uncertainlies are for a confidence probability of approximately 95%

This Cenificate i issued in accordance with the contons of accraditation grantad by the Thai Laboratory Accreditation
Schems which has ausessed the measurement capabifty of the labosatory and its raceabilty to recognised nstionsl
mwm»munmmmwnmmwmmxmw This certificate may
ot be reproduced other than in full except with the pier written appeoval of the Metrclagical Center,

FMAAE2 9005 57

Metrological Center

@|SCG SCI ECO Services Company Limited
e 332 Moo 3. TBanpa, AKaengkhoi, Saraburi 18110
Telephone - +56 2 586 57924 Fax : +66 2 586 5108
Website 2 th E-Mail coth
Centifieate No. T220730 Page 2of &

Calibration Report

Equipment © HEATING BLOCK

Date of Calibration 7 April2m2

Environment i Temperature : 218231 “C
Line Voliage : 2162263 V

: 55-65 URN

Tinao its chamber |, the other one
measurement 2 in aceording

o WIT20,
AN data show below were final valoes and the initial datn from customer request . The temperature scale used
was basesd on ITS - 50

2 Reference Standand Instrumerst

Instrument Madel Certificats Mo, Due Date
™ YT T210005 08 June 2022
T TYRET TNZILTNZ0 T2H0008 08 June 2022

DATALOGGER 9704 Tit T210008 08 Juns 2022

3. This certificate is traceable t0
Notians! Institote of Metrology ( Thailsed ) throagh Metrological Center { NSC-TISI-TIS 17025 CALIBRATION 1244 )
4. Condition of ealibrated item - g

Eauipmens Description

Time Comsiant 2 Moo 25 Mimie Ai_ 95 °C

Fresh At Dasmper [_JOpen [ JMin 7] Medium Max
Cetase

5. Adjustment

() widhou adjussment € X ) afier adjustmen

2

Approved By,

FMLLIS R4 57

Metrological Center
SC1 ECO Services Company Limited

@ §g“g,u 332 Moo 3. TBanpa, A Kaengkhol, Saraburi 18110

Talephone . +66 2586 5792-4  Fax @ +66 2 536 5102
‘Website  www scieco co th E-Mail | calibratef@seg co th

Metrological Center
@ ISCG 8C| ECO Services Company Limited
e e 332 Moo 3. TBanpa, A Kaengkhol, Saraburi 18110
Telephone = +66 2 586 57924 Fax - +662 586 5100
Websita i th E-Mail "

Metrological Center
@ ‘ SCG SCI ECO Services Company Limited
prritrrii 3312 Moe 3, TBanpa, A Kaengkhoi, Saraburi 18110
Telephone +66 2 586 5792-4  Fax = +66 2 586 5109
Website - www.scieco.co.th E-Mail : calibrate@scg.co.th

Certificate No.  T220730 Page 3 of &

Calibration Report

FRONT CONTROL

Approved Iy, l: =

FMLL12 RS T

Certificate No.  T220730 Page  dof 6

Calibration Report

Resulis.
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Certificate No.  T220730 Page  Sof 6

Calibration Report

Results
Calibration Point Average Stapdard Reading at each position ('€ )
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Metrological Center
SCI ECO Services Company Limited

@ISCG

3372 Moo 3, T Banpa, A Kaenghkhoi. Saraburi 18110

Metrological Center
SCI ECO Sarvices Company Limited
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Metrological Center

SCI ECO Services Company Limited

@IscG

Metrological Center

SCI ECO Services Company Limited

@ISCG

e e et Tol: +6636273096 Fax : 4663627 3100 A e 3372 Moo 3. TBanpsa, A Kaengkhol, Saraburi 18110, Thaitand. i it 3372 Moo 3. T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. ek
Telephona : +66 25865792-4 Fax © +66 2 586 5109 a Tk 1 0 T o1, < AT D Cacmmamon e
Wabsite . www.scieco.co.th E-Mail - calibrate@scq co th it v oot E-Mad:calbuehecg ot Certificate No. T221644 Pagel of 4
— TR P Certificate No. T221644 Page 3 of 4
ertificate No. age 1 of . i " .
Certifcate No. T220730 Page 5 of § * Calibration Report Calibration Report
Calibration Report Certificate of Calibration i X S —
Date of Calibration 30 June - 1 July 2022 158
° !
Equipment : Chamber ( Cold Room ) Envirenment : Temperature : 18.9-23.7 °C 104 i ;
Measarement Resalts: Line Voltage : 222.92265 V ! T
Manufacturer : KOLDTECH Relative Humidity : 55-65 %RH |
' .
o
Condition of this results of calibration : H ! ;
Model : KM 320 AR A > L ] s
HEATING BLOCK Temperature Din 1. This equipe 'y Tinto its chamber , the other one - . .
z standard thermacouples type T use son was done in according R
Remdiog °C ) Serial No. S RHREIRICUS LS 0 WI-T20 ( based on ASTM E145-94 { Reapproved 2001} and AS2853-1996 ). #7 HA
Setting (1 Suabiy (+°C 1 = All data show below were final values and the initial data request . The. Wi I
Min, Max Average Customer Code : BKK_ENO167 was based on TS -90 e . i
- . s Yy on 2. Reference Stsnderd Insrumest - ,
1D No. : T2463A3 Instrunent Model Instrument No. Certificate No Due Dase Z T -
wso 10501074 1041 020 om T TYPET THIGITNITO T2i0009 30 July 2022 1E e A
Customer : ALS Laboratory Group (Thailand) Co.,Ltd. T TYPET TNIZI-TNISO T210009 30 July 2022 CmCenre. F=CentmofFace. A=Comer, = CenireolEdge
DATA LOGGER 349704 T4 T210009 30 Jaly 2022
104 Phatthanakan 40, Phatthanakan Rd., Khwaeng Phatthanakan, 3. This certificate is wacesble 10
* The gkl ity ko = i~ National Institoe of Metrology ( Thailand ) hrough Metrologieal Center { NSC-TISI-TIS 17025 CALIBRATION 0244) I A= ANIL AE:: TNE
S ——————— Khet Suan Luang, Bangkok 10250 4. Condition of calibrated itern - good M= TNISZ uF = TN7
Equipment Description *
The et - Find s 3 s o, e e af e oty " o JA = TNIEY 1A =TT
Customer Location : Environmental Laboratory Time Constant __ 3 Hour = Minute .M e
The' 7 5 v which Fora 14 Fresh Air Demper [ JOpea [ JMin ] Medium Max 4F = TNISE 14A = TNLTA
S tevedofcumfkmer o spyresimstly 95 % " [ctose - - i
Date of Receipt : 27 June 2022 [t Ava SA TNIGS 15F = TNITS
§ S 5. A 6A - TNIES 16E = TNIT6
i : Naknakred ( Site Calibrati i
Calibrated By ujjar Ns (Site ) () withont adjustment { X ) afier adjustment e
L Approved By : / Baonchai Suriyawong (Site Calibration Manager) SF - s
—+
7 . sA - TNIED
Approved By. ¢ ; 7]
Date of Issue L LT = TR
The are for a confidenca probability M
Approved By ——— v
This Certificate s issued in accordance with the condisons.of aceredition pranted by the Thai Laboratory Accrecitation P —
Scheme which has assessed the measurement capabiity of the lsboratory and s traceabilty to recognized mational
of reasursmsnt reaized naionsl standard laboratary. This eerdficats may
excapt P ahof anier,
W LI FMLIS 15056 EMLIS IS 056
PR FLoese
0 SCG Metrological Center
SCI ECO Services Company Limited
i ©2221 by Agiem Trehnsiogies Aghent Cooslab Eomptancs Serviers ©2511 by Aglest Tachmoiogies Agient CressLab Camgianca Servkes 0201 by Agiert Technstogies Agient CressLsb Compllance Survices
332 Moo 3, T Banpa, A Kaengkhei, Sarabusi 18110, Thaitand. Lot
Table of Contents Test Summary
. Purpore
Certifieate No. T221644 Page 4 of 4 i = i 7 T
H * Cowver il @Ad (2] vl 10N reimsae For detailed.
Calibration Report ot s spaciictons for a s, rfer ot e resuts s s ERL
Tatle of Cardarts 2
Test Survmary 3
4
Mearuresment Result: EQUIPMENT QUALIFICATION REPORT (EQR) ol .
Insirumant Detsis % =
Test Status Runs
Calculation Formutes L)
Agilent GrossLab Compliance
review ey . Jathpas, i § Aukcsampler Chock : ASX 520 Pass 1
Aversge Standard Reading st exch positien ('C ) Oualfication Type ICPMS-00 s C : (T iegraned Sample Inroducton Systemn (I15) Check  5I52 Pass 1
weroveosy _ Satdn, N bt Autctina - GIIBIA Fass 1
Calibration Point TNI61 | TNIE2 | TNIG3 | THI64 | TNIGS | TNI66 | TNI6T | TH168 | TNIE8[ TrLT S e | i Autosampler Chack - ASX-520 ) e — o q
3 an | 2m | 295 | 2m9 | 295 | ses | sor | 296 | 0n | 2ss e TR Sarepl R e Byt B0E) Camel 108X * Encagroons (Gas Modes): GI281A s 1
EQP Name: L e o Auhne - GIBIA 1 20 Sy (o Gas Mode) | GI81A Pass 1
TN | TNam Tz | T | s | TNae
Background (o Gas Mode)  GIZ81A ”
EQP Revisian: ICPMS.02.50 (Overall Quabfication Status.
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Stability : Ona-haf of th greatost maximum dference of measured lEMparatura at Bny one probe.
UUC® ; Unit Under Cadraton
Mote - The reporied uncertainty of measurement was inludod stabilty and exchided uniformity

¥ based uncertainty multiplied by a
coverage factor K, providing a level of confidence of approximately 85 %

- Gt

a 1109669

A 0037377

Wk -

a 1092309




%

Equipment Incubator Cert. No.t 22TMI02
Condition As-Received Used item Page:3of3
Referenca : 2201-08180C-1

Result of Calibration :- {*) Withaut Adustment

Function of UUC" : Temparaturs Source

Freshairseting:  Ciose
Calibration | GUCT =) Temperature Temperature Ouerall [ | Coversas
Point Setting | Reading stability unifarmity Variation Factor
ey ey | ey (£*¢) tcy tey | t#cy &
B0 ¥o_| 0 0043 o4 0s | 030 z
Caitoration Measured Temperature | °C |
ol Position
e % .2 I3 I & [ = 8 | 7 | & [ ogen
50 4801 | 34608 | 34842 | 35012 | 35040 | 35010 | 35084 | 35040 | 35978

Average® : Tha avarage of 30 values In sach positon
Temperaturs stability : Ono-hatf of tha graatest maximum Hifferance of maasured lemoaratura at any o sansor
Temperature unifarmity : The maximum differance of measured temperatures. st any sensors and the measured
1emperniture Al e referenca location which ara observed al the sama tme or ol as. close an obssrvabon Bmo 25
oasbio (o determing the tempsraturs patiem or it undor steady s
‘Overall Variation : The Diffarance of ihe maximum and minimum measured lsmperatures throughout observation.
UUC™ © Unit Undar Casbrstion
Noter uncertainty of ity uniformaty

Tha reporied uncartainty of measuremant was based on & standard uncertainty mulipted by a coverage
factor &, providing a level of confidence of approximately 95 %

oo~

ak,

TECHNOLOGY PROMOTION ASSOCIA
TRFORATE SERVICES 5 FQUTPASENT € ALIBIEAT
L4 FATT AR AR IO S8 18 51

ON THATLAND-IAPAN)  ftagogey

% AN TENTING SERYICRS

Cent. Ho.
Page

Certificate of Calibration

22TMi57Y

P1ot3

Equipment : Hol A Oven

Manutacturer - Binder BEMEWEY -

Modat - ED 24062 APEROVEDBY.

Serial No. 00-15533 wExTCAL DATE 21 [05[*”..

10No. BKK_MLOD13

Submitted by : ALS Laboratory Greup (Thadand) Co..Likd
104 Pratmanakan 40, Phatthanakan Rd
Khwaeng Phatihanakan, Knet Susn Luang,
Bangkok 10250 Thatand

Lacation : Madia Proparatiom Room

Aecetved Ordor : 21 Nowomber 2022

Calibration Date 21 November 2022

Ambient Temperature (2¢210)"c

Relative Humidity : (50230)%

Calibrated by Krisaa Mateo

Avproved oy- Tl

Agprowed Sagnatory
{ ) Porntipga Tameyakul
(/) Malee Butkruss
) Suwit lrjal
Issue Date 29 Novembor 2022

The Uncertalaties are for a confidence probabiity of appeosimately 9575

&

Equipment : Hot Air Oven Cert. No.: ZZTM1ST1
Condition As-Recelved :  Used lem Page: 2ol3
Reference : 2211-08230C-1

Procedure Used :-

Calibraten were eonductod ueing calibration procedure CP-OTOZ according o direct measurement
method with Data Acquisiion which connecied with Thenmoccupie Type T
Tha tamperstute scals usad was based on 17590

Condition of this result of calibeation
1. Rofersnon standard instument:-
instrument Model Serlal No. Cort. No. Due Da
1) Data Acquisiton 3ca70A MY44067817 22 22 Aug 2023

2 This carificate is vaki only 1o the item calibrated on dato and place of eafbration
3. This certication is Iraceable to the Intemational System of Und,

Resultof Calibration == [ ) After Adurstment

Function of UUC™ :
Fresh air setting : Mot Avalable

3
220

Ref. Std_
1D No.:
2915TC-01
21-157C02
21-15TC-03
21415TC04
21-15TC05
21-15TC06
2145TC 07

2115TC-08
} 24-15TC-09

Position :

ToNaasun .

Vil

Equipmant Cert. No.: 22TM1571
Condition As-Recelved : Page: 3of3
Reference

Fresh air setting :

Caliteati et Cverall Coverage
Point Sotting | Reading stability wniformity Variation Fastor
L (ci ey ] () (7€) ey () | irc) L3
80 =) 160 070 15 28 X} 3
Woasured Temperaturs (C |

Fasition

Aversge” : The average of 30 values in sach posifion.
= One-haif of the. dfference of any o sentor,

Temparatura uniformity : The maxinum difference of measurod lemperatiues at any sensors and the meawrcd
lemperatre ai the reoroncs location. wiich Gre chsenved al the same lime or ol as dose en observabon me as
passitie 1o datermine the temparalure paiem or homogeneity within Iho chamber pndar steady-state CoNYon,
Overall Variation : The Difference of the masmam and minimum measurnd tmperaturss Bwoughout obserualion
UUE" ¢ Unit Under Calbration

Note  Tha reported uncenainty of was inciuded siabily luded unidormity
y of ty mustiplied by o coverage
tactor k. providing a lavel of cenfidence of approsimalely 95 %
-abo-

Wk .

a 1052308 Lt inaien a 1138048 21138053
(l N e bhiehi . TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  {aaid
@ AT A AR BUATISE 1 SLANT1IAND S AN A% AANGKOR, 040 s — Zal = A ot
i e FAk 8 SHewa 2 Cert No.: AR NG, o
. ;| SSien S, e v e ‘D e = T
Referencs : 2205-040400-1 Page: 20l 3 Referenca 2205-040400-1 'age: 3of 3 TEL 62317 M08 2T FAX. 027185484 Prropisniomtyund
Procedure Used :- Result of Calibration = [ * ) Wethout Adjustment
Cert. No.: 22TMETT o Function = CertNo: 220H1222
e = i g 1ol (Cattemtion wera conducied using in-hause calibrasion procedure CP.OTEA. according o Ll Temperatite Source Page: 1of2
Certificate of Calibration et e Weh Dt ACes5n i cnrectd i ool Pl Rt Aversge” Sandard Resdiog (€] Certificate of Calibration
- p ertificate of ibratio)
The lemporatute scale used was based on ITS-00 Ll ] :
Condition of this result of calibration Equipment : PH Metar
Equipment : Water Batn 1. Reference standard instrumont. Manutacturer : Matier Toleda
REVIEW BY Instrument Modei Serial o, Ho. Seven Compact 5220
Manufacturer . Mermmedt Certo, Duelaie
APPROVED BY =
Model - WHE 45 sl BKK_ENGOT2
o/5l3
1120429 FEXEON: owre 221 Avarage” : Tha average of 30 values in each position Used tam
Serinl No. e e Hiin ey ©f measured at any sensors and th tomperatumn it
Sy, =
— e :u-mmmm Mi;?m-l@ummwulasmmmimnmm 12 Seplombor 2022
i the under dy- s
Submitied by : ALS Labestory Group (Thaiand) Co Lid :::_ Y ot e of % reatast masinim dfference of meascrnd lemperntrs al any one prote == i

104 Pratthanakan 40, Phatthanakan Ad.
Kiwrasng Phaithanakan, Knst Suse Luang
Banghoh 10250 Thaiand

Location : Incubator & Microbiclogical Reating
Recelved Order : 20 May 2022

Galibration Date 20 May 2022

Ambient Temperature * (26£10)°C

Relative Humidity (50:30)%

Catlbrated by Proacha Hiabit
Approved by __,L‘iu_‘__

“Apmroved Signatory

{ ) Porsthippa Tameyakul
[ ) Malea Butkruea
{ A Sowt Imjai

issue Date : 24 May 2022
The Uneertainties are for & confidence probability of apprmimately 95%

A 0041433

Gud

a 1103574

Mete : The reporied uncortainty of measutemont was inchuded stabibty and excluded wformity.

The raparted uncerdainty of maasurement was based on a standard s
uncertainty muliphad by a
coverags factor k, providing a faval of confidenca of approxmatoly 85 % g

~o00-

dd

a 1109673

104 Phatthanskan 40, Pratihanakan Rd,,

Kiaeng Prathanakan, Khet Suan Luang.
Bangkok 10250 Thailand

Ambient Temperature : (@5 2 25 ©

Relative Humidity = 50 2 15)%

Calibration Procedure ; In- house mefhod :

- CP-CHS by dinect measuremant with standard

Calfbrated by : Warakom Lempagrakul
Approved by Mk

(APM- Butkruea

() Saimip Meangmai

() Warakom Lemgagtrakut

Iasue Date : 15 September 2022

The " 95%

Argeesl ot b of o Saroes 3 Eigmret ol st Tsing Semvices
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Condition of this calbration resull
1. Refarance Stendard instrument - -
Instrument SeralNo. 1D Mo, Cert Mo, Oue Date
1) Document Process Cafbrator 54030048 130RCHH6  22E2760 24 Aug 7023

Cert No: 22CH1222
Page:  2ol2

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
S PATTANAKARN ROAD SO1 13, SUANLUANG, SUANLUANG BANGYOK 10259
TEL 027153000 FAX. 0-2719-548

CertNo.: 22TW122

&

CertHo: 22TW122

Condition of this result of ealibration

TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIMENT CALISRATION AND TESTING SERVICTS

5 I

- w0
TELOZTMD FAXOINSSN

Certificate of Calibration

Cort. No.: 22LMB3
Page: o2

This: cevtification is iraceable o ihe Intemabonal Systor of Unit maintainad at:- Page:: 10f2 1. RolroaiSrabuie, it msinils';
-~ Tracesbie to National Instife of Metrology (Thaiiand), NIMT i This ceificasion s Facoatia fo the nlsmational System of Unit rough th reference standards
2 Cortfied Roforenco Materisls - The measurement results ara fraceabie 1o 81 hrough CPA cham Lid Certificate of Testing tetioralary o Indusirial Callbration Caniar,Technclogy Promolion Associaton (Thadand-Japan). Equipment - DO Meter with Sansor
ANSIASO Nationsl Accraditation Boad, Accredted No. AR- 1835 - . 56 Instruments SedsiMo.  IDNo.  Certificats No, Oue Dste Ml ptigeify st
‘Butfer Solution Manufacturer Lot Ne, Exp. dato S : 1) Buretie - 1308U10 21061268 25 Mar 2023
pH 4008 CPA chem 823320 20 Juna 2024 ol iy 2) Balanca 1126143764 140RCO04 21MMI30 21 Sep 2022 Model : SOO0TIN
pHE265 CPA chom 84122 14 Fab 2023 Model : 5000-230¢ 2. Standard Matesial -~
pH 10.008 CPA chem 823323 20 June 2023 SerialNa. : 083101147 Serial No. : 034 101147
3. This cartiicate I vaid oaly o tho lom cafatod on date and ploce of - s e = = : BIK_ENOTT
c; on place of casbration IDNo. : BKK_ENOD1T Sodium Thiosulfate pentahydrate Marck AMITEI31B 100.2% b z
Fuaction: m¥ Msasucoment Becebved Dae; 20 Mayi2022 i Submitted by : ALS Laboratory Geoup (Thaéant) Co.11d.
Function : asurer e i Resut :  Dissolvad Oxygan Meter Adjustment With Alr 100 % 104 Phatihanakan 40, Phatthanakan Rd.,
Performing standard curve by Fluke at pH (4,7,10) s S i Khwaong Phatthanakan, Khet Suan Luang,
. Nominal | Standard Uncertainty of | Coverage Raferonce : 2205-083605G-8 ssolved Oxygen Probe No.:  16K100498 Bangiok 10250 Thatand
L et Value | Vokage | Actual Reading | mMeasuroment | factor ) .
Calibration Input Sulirnbivad My i AL Lbisdiory: Qeowp CThGAg) Cot i Titration Method DO Weter Location : TPA On Site Calbration Laboratory
5 - = 5 (2mv) 3 104 Phatthanakan 40, Phatihanaksn Ra. e i Standard Devistion
o ion
o7 Mter 3000 Trras |l | aew T rr Kinwaeng Phatihanakan, Khet Suan Lusng. hed) g Rocoived Order 20 May 2022
SN BS20848425 7.000 000 0.0 7.000 0.058 200 Bangkok 10250 Thalland mg/L) (mgit) mgL) Calibrated Date 30 May 2022
10000 | 47748 | arvs | 1oooo oose 200 Laboratory Condition : Temperature (25£3)°C Ambient Temperature (26:10}°C
EtiTesionr it Maassrarasil e (S0=200% 812 813 0015 Relative Humidity (50:30)%
Performing thres butfers standard curve by using buffer nominal pH (4,7,10) Test Procedure : In- house method - CP-GHS AC Line Voltage © (20422)V
Unit Under Standard pH Actual pH [Actusl mV| Uncsrsintyof | Coverage iy CainpesiaselVectinicyle Wity ASe Modikcalinn Method. Calibrated by ; Tawaichai Pama
Calibration Butfer Solution Reading n-:iu;g nﬂmﬂ;\:ﬂmm wotot —— Warskisri Larsgageribid This ropert was corifiad only for e insirument we tsted It s llowabis 1o use far Sty
P Diectode 508 355 | 1508 50055 208 e Sysoen oSkfonen.The vl ipest somtol e aroeee o orqurkaeon ey exeared Approved by : Wiy, -
o o e food gz e 00084 i ik nterd t0 o for advertising and refesral purpose s pronibited. Thi raport may ot ba reproduced e s
10. 9986 | 1790 .007e 208 Approved by : o W Rk iy K wilhoud o S pprcel G 4h Mbaedioy { 3 Pomthippa Tameyakul
The reporied uncertainty of based et =
u measuroment was based on a standard uncertainty multipied by 3 coverage Suwdt imjal
tactor k., providing 8 level of confidence of approximately 35 % E/W““ Sillnsa ~ofia- L g
o - 31 May 2022
-ote- { ) Warakom Lemgagtrakul issunOute : "y
Issue Date : 31 May 2022 — -
. p—— p—
a 1126274 B 0285244 a 1110482 A 0039957
Metrological Center ; i
o g s o @ Metrological Center Metrological Center
rvices Company Limits s G 3 =y i i
@ [SCG poiny SCI ECO Services Company Limited SCI ECO Services Company Limited
3312 Moo 3, T.Banpe. A Kaengkhoi, Saraburi 18110, Thaland : , et et A T e bl ARG w172
ﬁ Saraturl Tel: +663627 3086 Fax : +66 36273100 ey SE MoA LT lerma: A Resouhbon Sambunt 1811 Thilnd. catimanon tret B et e T  Meiod. CaLimATON t25t
Bangkok Tel© +588 9205 6851 , +663 8247 2360 s
Website E-Mail
Equipment : DO Meter with Sensor Cent. oz ZzLE3
Certificate No. 1230681 Page 1 of 4 Certificate No. T230682 . ” Page2 of 4 Certificate No T230682 i . Page 3 of 4
Condition As-Recelved :  Used flom Page: 202 Calibration Report
: 3 " Calibration Report pol
Procedure Used - B " .
Caitvation were conducisd using in-houss caRbraton procedure GP.OTO1 accarding lo comparison with Certificate of Calibration
Intustrial Platiaum Resistance Thermometer ( IPRT ) into Temperature Bath
The temperatura scale used was based on 1T5-60 .
Conition of this result of ealibratian Equipment : Chamber ( Incubator ) Equipment : Chamber ( Incubator )
1. Refarence standard instrument - Date of Calibration 5 April 203 ( Finished Time 4:30PM )
Instrument Model Serial No. Cert. No. Dus Date Manufacturer : MEMMERT Environment Temperature  22.9-28.6 °C
1) Digital Thermometer 15024 ADB204 2218 04 Jan 2023 Line Voltage ~ 221.7-255 V ’
2 This cenificate is valid only 10 the Rem calbrated on date and place of calibration. Model : ICP 750
3 This certification is tracaathe to tha Intemational System of Unit Condition of this results of test. :
Result of Calibration ) Without Adjustment Serial N : F819.0021 1. Thisi insert 12 standard into test according
:_:""“’" Toreiirs mesnsiemt, & & T 1o WI-T20 ( based on ASTM E145-94 { Reapproved 2001 ) and AS2853-1985.)
5 INStrument was connacted with _hermiator sensor , 1D No._ 16K100496 ustomer Code : 11 data show! initi; i
et — o = o | A below were fival values xnd the initial data may be obmined upon request
Baint Depth | Te ure | Reading ot i Factor D Ni 1 T9572A4 The o dake sl vt el L1 30,
() {mm ) (c) (<) () (2) X L : 2. Reference Standard Instrumen :
Instrument Motel Instrument No Certificate No Due Date n
2000 &0 20003 001 0.007 o1s 200 Customer i ALS Laboratery Group (Thailand) Co.,Ltd. RID 100 obm I{CH-10) 222493 26 November 2023
. RTD 100 ohm 3-CHI10) T24m 28 Navember 2023
e : 0, P P —
ULIC™: Unit Undor Calibration 184, g Ed., ERacag, DATALOGGER 349704 Ti9% T2z 28 November 2023 €= Cestre, F = Centre of Face,, A= Cormer, E = Centre of Fidge
The reported uncertainty was bassd on a tpbed by 3 A W W e P 3. This certificae i tracesble o -
caverage factor K, providing a level of confidance of approximately 95 %, L ‘Nationl Iastirutc of Merology { Thailand ) through Metrological Cemter ( NSC-TISI-TIS 17025 CALIBRATION 0244, ) ;i = ;;g; w
. Customer Location : Wet Chemistry Lab 2 bt o] e o B ——am L - ecia ]
. TimeCoastant __1L __ Howr _ 37  Miowe At__20_°C 4F - 37CH4
Date of Receipt ~ : 30 March 2023 Fonpremieg (i Dhvam [ v P
. Close =
Calibrated By : Sujjar Naknakred (Site Calibration Manager ) .| P — Z: - ;;g::
% ,“/Z - 5. Resul of test
: : i 8F = 37cH3
Approved By : . /Boanchai Suriyawang ( Assistant Calibration Manager ) V1 Ll X ) afer adjusamen T
10 4P 123 =
Date of Issue H 10A - 37CHIO
\
N—— XA

Tl -

a 1030808

This, Certifiats s issued In accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation

Scheme which

hat assessed the messurement cagabilty of the laboratory and s baceabilly 1o recognized rational

standards and 1o the unis of messurement resied laberstory.
et be reproduced other than in full except e aspr

ML

R

Approved By,

FMALIS 7150543

Appraved By,

PULISTIHIS05-61




@/SCG

Metrological Center
SCI ECO Services Company Limited
3372 Moo 3, T Banpa, A Kaengkhol, Sarbuni 18110, Thaland.

TS 1708
caUBRATION S04

Certificate No. T230682

Calibration Report

Page 4 of 4

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND- JAPAN)

f&‘ 3 BQuE T SERVICES 3@

TEL DI T AN BaTr

e e

Certificate of Calibration

CertNo.: 22CG3154

Equipmant : Buretie.
Received Date : 26 August 2022
Condition As-Received :  Used ltam
Callbration Date : 30 August 2622
Reference ; 2206-09180SC-2

Page:20f2

METTLER TOLEDO

Cortificate Number CPH-0220-22

Calibration Certificate
Seven2Go™ pH/mV meter S2

Customer

Messurement Results
Burstta 1 Reference Standard Instruments
Average Standard Reading at each position ('C ) — Er Instruments. Modet No. Corificate Ho. Traceability — Dus date
Calibratioa Peint wem | mcw | ssc | wems | rom 1 il 9 o 1) Balance NO3IBTY  140RCO01  ZIMM4Z9 NIMT 22 Sep 2022
s e srcam | e ( cuie i seprovengy LA 2) Thermotygrograph  THOX-CE 00016540 140EC001  22H143  NISTNIMT 09 June 2023
1 3) Thermometer - 194582 140ECOID 220181 NIMT 10 Feb 2023
200 2026 | 2017 | 2010 | 2005 [ 2002 | 1956 | 2004 | 1969 | 2020 | rem
BKICENO171 | NEXT CAL DATE b%“‘,","}['z” 5o This cortificaton is traceatie fo 51 Unit Ingiument
2. The cenificale is valid o the item calibrated calbration.
== e - 5 b i e Ep— ————
e vae in O at o207 - [———]
2003 | 200 Made in: Germany
Calibration result ;
‘Submitted by : ALS Laboratory Group (Thailand) Co_Lid. Fachnical
Chamber (Iacabator ) Tempersture Distribation 104 Phatihanakan 40, Phatthanskan Rd.
Krwaang Phatthanakan, Khet Suan Lusng Wominal capachty Reading Uncertainty K Weaneiog e 15635 1393 = 3 e
it skt 1m0 vorm ey
2 0 o e " ol ks Logl - i umasaner 31 remet Moho Ao |
Settiog ('C) Aversge (') | Stabitty (2"C) | Unitormity (€} | Uncerssiney (7€) e ; e 0 == 2010 200 7
Mis, Mas| Averrge Factar k G e ':" ® it po5e; Yk o R ¢ ./,E,,,r'cj!‘ /
Barometric Pressure : 758 mmHg R T N
00 199,200 20 155 0s 053 038 200 = i byl
Caiibration Procedure : ASTM € 54201 Bemak mL = om maci ey 105 T
* The quoted wacertalaly exclude “wniformicy™ Calibrated by : Parward Pramidam The reported uncartainty of measurament was based on a standard uncertainty multiphied by a coverage o
factor k , providing a lavel of confidence of appromataly 95 %. Procadurs Statemant
s otin st A N2 i -
ke el et valy Approved by . et it S
The reported expaaded iplied b which for s -tisribution, providing bt i d
() Pomthippa Tameyakul
8 Jevel of confidence of spproimately 95 % . { ) Malss Buikrues
{11 Ponpan_ Paivim
{ ) Srisuda Khamtha
Approved ny——;'}wﬁ‘; Issuo Date : 31 August 2022
The are for of
=
[ —
S— PURPH P ——
PALISHTIS 0561 21123908
A 0044507 e
METTLER TOLEDO METTLER TOLEDO
Wetir Tolado atant) Litad METTLER TOLEDO p
TECHAOLOGY PROMOTION ASSOCLATION (THATLAND JAFAN) Gk
Performance Test thes e " ilac-ma
Certificate Number CPH0220-22 Cortificate Number CPH 022022 . g i FRKLUEANG. /TS BASCIR K W h T TR TS
i it
GotsM 2300871
o B Epin s CertNo: 22CH1465
Cartification Tools Page: 1012
P TFaied e " "
== Certited standards used Certificate of Calibration
Fauns
Fatees Standard1: _Type. Butter I TTLER TOLEDG Exp. dote: Jn14 Equipment : PH Meter
P arminal vaioe: pH{ 2589 G [ Leie: 1H188G
et Manutacturer : Metter Toiodo
Corifed Tempaessers Fovmd Sundard > _Type: Buttes | Mamfaches:  METTLER TOLEDO Exp. oot dan 24
Gl s Tomimal vahes: pH{ 3580 °Ck 750 [CLRLEES odal SeveniGo 52 =
= review ny Coprdfhes T
L= Suncwgs Tye Butter Marsfacurer.METTLERTOLEDO £t Mar2d Sorfal No. - Be47350528 e 2 f}‘
Wominalvalos: pH{ 3580 CF 808 o, e j
o 50026 ;
r--ll-u‘ Standardt: _Tye  Fadex Manfacurer METTLER TOLEDD. Exm. dain- i et APPROVED BY Flptems
Pasat Toominal vaie: pH{ 2500 *G): T Lot Condition As-Recelved: Used Hem
Adjustment Recelved Date 25 October 2022 MExT oAl paTE fE/1001003
Catibration Date : 25 October 2022
3ot Calbration Dutter 708 °C) 209, 481,709, 1009 Reterence 2210-076608C-1
Submitted by : ALS Laberatory Group (Thailand) Co Lid
I T N = = 104 Phatianakan 40. Phaithanakan R
Sursmary of Eviification Tat EENICEED e | B0 Khwaang Pharthanakan, Khat Suan Luang,
e et el Cur e | 240 | 7o0 | avc | 30 S T Bangiok 10250 Thaitand
n»mm "‘: = =l Amblont Temperaturo 25 ¢ 25) ©
= — ) - -
L ] =5 7o [ 5as [0 TN L hE gl
Siape % {or mVipH) Ll Caiibration Procedure : - nouse metnad
o - GP-CHS by dirsct maasurement with standard
s osman Messurements woltage casbrater and droct measurement
Tes s padce 199893 v ama 1908 with certifed ralerence material (CRM)
Oifarmece = 0.0% Withis WPE 1 1%) Before acjustment. AN sfutment
L Diersoce | Dot Vatees | Meesmred Diflerance.
Cortton i e paart e s 3y - c o £l = o o E Callbrated by : Warakom Letngagiakul
e Pastn o Terimn FLTIN ETE  E a0 T (T S £
Comonny YETTERTOLEDS L G ) £ I ) o ) g
515 oo |28 |atc| ww I W |20 | ATc| Wz Tz Amriied oyt
owa G 1202 e Ay = e — Rpproved Sigrhiory
( )Make Busnes
Mo: e [ Wi'Sasithin Meangmai
— { )Warakom Lemgagtakul
e Chemieal Labaratory Catbeation Cate Oetsber 112022 tasue Dato : 27 October 2022
Sarvics Speciatst  Seoklsi Sriwisalt Siratre: S_,E’.S
e e The U neertainties are for & confisonce probabifity of approvimately 93%
e — S —— - e e e P S —— PR — e =
260 Hen 16342022 Fope 1ot} opie 9 1 iy Mo Tl

A 0D46BS1
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TECHNOLOGY PROAMOTION ASSOCTATION (THAILANILL

#

TECTINOLOGY PROMOTION ASSOCIATION (TIH,

TLIAPANY

ALIRRATION AN TRSTING SFRVICTS
Cert.No.: 72CH1485 CARPORATY SHRVICES § TUUIPNT €A LIBKATHIS AN TPSTING STRVKCES casieslemipiinlipaiin
2oz FUEPATIANAKAKS D SO 15 S ANFE ASEL STAML IS RANEKOR 10240 Equipment : PH Metor with Sansor Cant No: 72uM147 e
Condition of this calibration result ¥ s ™ Condition As-Received:  Used llem Page: Zof 2
1 Reference Standard Instumant ~ - Reforonce - 210076005C-2 Certho: 22¢H1062
Instrument SerialNa. 1D No. Cart. No. Due Date Gort. No.: 22LM147 Procedure Used - Page. 1of2
1) Documont Process Caliraior 54030049 130RGI1E  22E2760 24 Aug 2023 Page- 1ol 2 Calibeabion were conductod using in-house caltration procedure CP-OTDY according o compasison wilh 4 g A
This certfieatan i tracaable 10 the Intemational System of Uit maintainad ot - Certificate of Calibration ltusirial Plainum Resistance Thermomedor ( PRT | into Temperatura Bazh, Certificate of Calibration
- Tracoatia fo Matonal Insthute of Metrolagy (Thailand), NIMT Tha lemperatiire scale used was based on TS50 o— —
: -
2 Cartfad Roforonc Malenls  The moasurement results, are traceadle 1o $1 through CPA chem L. i this resukt of calibraiion Mt s s
ANSI-ASQ Natonal Accreditation Board, Aceredited No, AR 1835 " o 1. Refarance standand instrument - gt
T s s S Eaiinrent PH Motor with Sensor lostrument Model Sorial No. Cert. No. Dua Date Model : SevenzGo Tieber: ?)
Bufte: fobution Manufecturer otNa. Exp.dals 1) Digital Tharmometar 1523 3240076 281248 02 Mar 2023 REVIEWBY _ifd
Fawitaciicas Mettior Toledo Seral No. - 044380511
B CPA chom i o Pk 2 This cartificate is valid ory o tho ftam catorated on data and pace of caltraton ) . ﬂ'
Lk Sakominsl e e Model Seven2Go 57 3. This eavifeason is Wracoabia Lo the Intematonal System of Urst M0:ble HEKH_FSO07S. | APPROVED BY
pH 10.008 ‘CPA chem 823323 20 Juna 2023 Condition As-Received: Used Rerm J ,
3. This cortificate is vaiid only to the #om cafbrated on date and piace of catbratin Serial No. - 8647250528 Y £E T o Adeiiom! Received Date : 17 August 2024 WEXT CAL DATE Taas
omporature measurement
Lalibration Results » Thas instrument was connoctod with_lemperstune sansor, SN - 2382303 Calibration Date : 18 August 2022
1D Mo HikH_FS0028
Function - mV Messurament immersion | Standard Uue Coverage T NS
Performing standard curve by Fiuke at pH (47.10) Submitted b ALS Laboratory Groun (Thatand) Go Lid Depth | Temperaturg | Reading . Factar
¥ i ary Group I Submitted by : AL Laberatory Group (Thstand) Co.Ltd
Mominal | Standard Uncertainty of | Cowerags 104 Phatinanakan 40. Phatthanakan Rd (mm ) (<€) (<) ) x : ‘
Unit Under Value | Voltage | Actual Reading Measursmont tactor Phaihanakan, Khet Suan Luang, 100 25007 51 o038 200 100 R0 G, Frakeneten il
Kinvaeng v an Luang Pratmanakan. Khot Suan
Calibration . ot | = (o) i Bangkok 10250 Thaitand 100 0003 37 o187 700 arimmg P X Luang,
e ek » A
G Wi ) T 77 400 (53 Zo0 Location : Chemistry Cafbeation Lab.2 E s‘:x g-g z;’: :g PR p— A
S - BBA7A50578 7.00 oo a 7.00 058 200 - - - Relative Humidity : (50 = 15)%
10.00 17248 | 1000 058 200 Recaived Order : 25 Ounnbor 222 UUC* : Unit Undor Calibation S
F e — Caiim e 26 October 2022 Calibration Procedure In - house method
unclio T AT Ambiont Temperature (210} C The repertsd uncertainty of moasurement was based on & standard uncentainty mutiphad by “EPCHa Ty o) s ronstell Wit shirlaiy
i, i by nogloal pH 4.7, Relative Humidity : (50.30)% coverage factor k. providng & fewel of confdenca of approximately 96 % Fergs pulbuslon are! irecl masewment
|| e, | Soe et G e v
eading e -o80- Calibrated by - Warakom L o
{mV) (2) L3 Calibrated by : Warakom Lemgagtraiul w T
[P Einciods 2008 [ 8 50071 200
SN 2362203 5867 650 & oot 200 ” s
pproved by
10,008 1001 -168 0.0095 200 Approved by : Tty Approved Signatory
Roproved Signatory {4 Matoe Butirues
The reponnd uncenainty of measurement was based on a standand uncoriainty multished by 8 coverge { ) Pomibippa Tameyakul () Satp Mesngmsl
factor k. prowiaing # level of canfidance of aporoximately 5 %. 1) Moloo Bukruea | ) Wenckorm: tivrmasitid
Suat |
000~ 4 Lo g Izsun Dot : 22 Aogust 2022
ssue Date - 27 Octover 2022
a1132322 A 0046650 a1lazien oz
METTLER TOLEDO
Q TECHNOLOGY FROMOTION ASSOCIATION ¢ NDLIAPAN) é
CortNo: 22CHIZ CORFUR LT SEEVCES LEOUSIENT §ALITEATION WD TRATISG 9 VRS
Page. 2ol2 N CATT MR AN T AN SO ANL A BN s Equipment : PH Meter with Sonsor Cert. No.: 220M124 CPH-022122
Condition of this calibration result Cimamaeem. Condition As-Received:  Usad ltem Page: 2ol 2
P— Referonce : 2208091805C-7 = »
Cert o, Due Dote Cert. No.: 22LM124 Procedure Used - Calibration Certificate
ZIESE 28:A0g 2022 Page: fof2 ‘Calibration were conducted using in-house caiibration procedure GP.OTO1 Bccording 10 compansan with Seven2Go™ pH/mV meter 52
This cetification is tracaable 10 tha Intemnational System of Unit mantained at - 0 = = Industrial Pigtinum Rosistance Thermometer ( IPRT ) into Temparature Bath.
- Traceable 1o National insttute of Metroiogy (Thailand), NIMT Certificate of Calibration The temperature seaie used wes based on (1590 ueder
2. Cerfifiod Referenca Materials Th measurement msulls am traceabln t S1 Hough CPA chem Lid Congitian of this result of calibration

ANSI-ASD National Accreditation Board, Accrosfiod No, AR-1835

Her Solution Manutacturer Lot Na. Ex;

£H 4.008 CPA chem wz3z20 20 June 2024
FH 6985 CPA chem 794122 14 Feb 2023
pH 10,008 CPA chem £23323 20 June 2023

3. This: certifcate is valid only 10 the item cakiraled on dat and place of cabration
Calibration Results

Function : mV Measurement

Parforming standard curve by Fluke at pH {4,7,10)

Nominal | Standard Uncertaintyof | Coverage
Unil Under Value Valtage Actual Reading ‘Maasurement |‘l|:to.rﬂ
Calibration Input

o — o = (amr) k

oW Mcter 100 AR | 477 200 058 200

sm- cosussastt 700 000 o 7.00 058 200

10,00 -177.48 A7 10.00 0.58 200
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)
Unit Under Standard pH Actual pH |Actua y Cover
Calibration Buffer Soution Reading | Reading | pH measurement |  factor
(m¥) 5] x
oH Flecirode 008 207 70 00071 200
SN - 1257142 6.985 699 3 0.0083 200
10.008 10.02 -178 0.0006 200

The reportad uncenainty of measurement wars based on 2 siendard uncenainty mulfipiied by a coverage

tactor &, provaing a level of confidence of approximately 95 %.

oo

ol

a 1121475

e PH Mt with Sancd pevnewny | Ji0s fons
Manufacturer - Metties Toledo

AFPROVED BY
Model : Soven2Go

HEXT caL paTE 30/0%ft013
Sorial Ho. - CO44388511
10 Ho. = NKH_FS0075
Submitted by : ALS Laboratory Group (Thaliand) Co, Lt

104 Pratthanakan 40, Phatthanakan Rd.
Khwaeng Phattranakan. Khet Suan Luang.
Bangkok 10250 Thaland

Location : TPA On Sita Cairation Laboralory.
Received Order : 26 August 2022

Calibrated D 30 August 2022

Ambient Temperature : (265 10)°C

Relative Humidity : (50:30)%

AC Line Voltaga (Z20:22)V

Calibrated by : Tawatchai Pana

Approved by ©

() Pertngpa Tameyakul
() Maise Buthrues
(/) Suwit Imjai

Issue Date : 31 August 2023

The Uncertainties are fisr 3 confidence prohability of approvimately 95

\ 0044608

Instrument Model Serial No. Cert.No. Due Date
1) Digital Thermometer 15024 AS284T 2111144 20 0ct 2022
2 This cartifcalo is valid only o the item cafbrated on date and place of cabeation

3. This centification is Waceable o the intematienal System of Unit,

Reaultof Calibration ;- (* ) Without Adjustment

Function Temperaturo measurement.

This insleumiont wais connectod with lompershirt sérisor, SH.: 1257142
il Immarsion Standard uuc* Coverage
Point Depth | Tempsrature | Reaaing Emor | Uncaawery | Ty o
€1 | tmmy (e (c) ) s X
200 100 20005 200 -0.005 0.16 200
F [E] o0 1 o087 o7 200
2.0 100 29.903 301 0107 0.16 2,00
350 100 34.996 31 0104 0.18 200
400 100 39.990 401 0.101 0.16 2.00
450 100 45007 A51 0033 0.16 2.00
50.0 100 50.008 501 [ 0.18 200

UC* : Unit Under Calibration

The reported uncoriainty of measurement was based on 3 standard uncertainty multipbed by a
coverage factor &, providing a level of confidence of appraximately 95 %
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Company AL LABDAATORY CROUR (THARASCH £3 LTD
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METTLER TOLEDO

METTLER TOLEDO

METTLER TOLEDO

Matser.Toiedk (Thatard) Limied

ST L3S

pmalmmen. SE A SRTOULS
7 n% 2 LIL W ot

Performance Test
[ ——
Certificate Number CPH.0221-22 Cerlificate Number CPH-0221-22 Ausschment to Cartificate Mo CPHOZI-T2 @@j Q
2 of Calibrati
SN 2321205
Certification Tools
Certified standards used
Stancarc 1 _Tysw o Butter vETTLER TOLEDD Erpdue 2t —_—
ominal vahee: pH{_ 25,00 -Cy (] ot H1%EG o4 BIK_ENG0E =
oo Tempurstre Marscnre LR ToLE00 Stmwuz Tpr pH Bufier Manufscunr, WETTLER TOLED0 Eo.ome anae WORENE, (SR e Paga N 1012
Worminal vahoe: pH{ 2590 CF 7oe Lotha o1 ===
Standardd Tyom i Bune Manufactrer.METTLER TOLEDO Emodue  Maylt Customer Name . ALS Laboratory Group (Thadand)Co., Lid o
‘Nominal value: pH(_25.00 °C}: 10.00 LotHo.. TH144A -
Standerd'd: _Type _Pedon Sotion | Manvkscurer: METTLER TOLEDO Exp due: 104 Phathnakan 40 Phatthanakan R Kiwsong Phathanakan, Khet Suan Luang, Banghek ok 10260
Hominal valve: pH{ 2500 G - Lotho- Catbrated Place * Balance Room
- - e
Calbrated i
s 010 o 700 00 B M Clochebwe
Calioration Dato - Wednesday, Febuary 08, 202, Procedure No. - This caftbration was conducted by
Using in-hause cosbeation procecure number (M003)
Su of Certification 3-Point Callbration c [en < T byss cal
) = e [ w0 [am P T Based on UKAS LAB 142019
Certfication of instrument = e | ?;“i 750 L3 T S Metmiogicai dota - Ambionts Conaitions:
I = Siope (o0 g X B Z Capacky: __ 220 g Roadabiliy: 9 Temperatore: _ 232°C _ :  sasc
L a3 ATC [ 250 [ 1000 Humidity BOO%RH  * 100%RH
Siope % for mVIpH] %0 Reasons for calibration Pressure = T —
— e O ) s separcs [2) necttratn Hamerarce Equipment Condtion: _ (cssacperns [ rar
[ Mesmurametes
[y Betore ssfustment e sapustment Measurement Method  UKAS Publication Ref :Lab 14
Duter Valoes | Weasured | Oftwrence | Butervatws | Messured ierence caverage factor il d
P N ———— o B o e - 3 o il mdwhm:wmm which
P Sacil Snnl Foteton, Jarda Tebibi, 4o [ mo]Ac| am oo [CE ET 0 w01 o i Reportof L
Gamoary VETTLER-TOLEDD 750 | 0| ac| em o8 I T S o1 P e
S o | 3so| arc| ams EX oo o[ wc| wor ot Traceability:
o Costr 32 S Sy = = e eability:
Nt e &ffemncs st of calbeaind ncirode shocd b wiin 0108 Model Number _ Description [rces [
” YC50! il s e S*O-R___ ‘m?ﬂ |_14-Sep-2023
M50 3 o Crozaouse
Placa Chemicat Laborsiery Calbrass e e —
Sorvice Specialier:  Bookjel Sriwiealt et R — R
e s carbicate relae are appty T esgrmant only
8
P — e pric e spprovai of - o
by s 6 TR Pamray i i gt et e o et e by LR 1005 1y i Yol b 2370 P e g £l e Tshem (Thaiares) Co. lrmwmm I
REW On, Fersion 15-08.2007 Pogelof] opas e 1A ke by Metler-Toledo —_ — —— M
0P FM 33 03 Febary 2022 W Gronchatprmra(Technics Marager) | 1
Metrological Center i i
Sartorius (Thailand) Co., Ltd. ' ; - Metrological Center Metrological Center
bbbt oo ol S SARTORILS SCI ECO Services Company Limited SCG o SCG
Ricmpitpacs o o o2 Wy il < SCG SCI ECO Services Company Limited SCI ECO Services Company Limited
332 Moo 3. T.Banpe, A Kasngkhoi, Saraburi 18110, Thailand. S o
-1 I.Qf?q‘ W Sarsburi Tel: 18635273096 Fax - +66 36273100 A N 3372 Moo 3, T Banpa, A Kaengkhal, Sarabun 18110, Thailand. —crneon 312 Moo 3, T.Banpa, A Kaangkhoi, Saraburi 18110, Thakand, pacTmTe s
e mw@@ﬂ}‘@ ) R Bangkok Tel: +668 9205 8351, +660 8247 2360 BT Gt
G—% L UL Ul of Calibration Website wwwicecocoth  E-Mail- caltwategscg com Certificate No, T222502 Page2 of 4 Certificate No, T222502 Page 3 of 4
Certificate No. T221502 P: 1ef 4 i 3 B 5
Model Number . MSEZMS-100DU Certfcate No. . 238CI0072 o Calibration Report Calibration Report
Descripten Batance IssusdDate:  Manday, February 13, 2023 . N .
Soriol Numbor 26207042 ) Roforence No.* 203245 Certificate of Calibration Equlpment ¢ Chiabin (o — e
10 N, BIC ENOOOZ Date of Calibration 29 November 2022 2 T 2
Sartorius Page Na. 202 Equipment : Chamber ( Oven ) Environment : Temperature : 29.1-20.6 "C 1-CHE 7-cHE s
Line Voltage : 22132232 V L G
Calibration Results : Without Adjustment Muestertirer + Mpemsiert Relative Humidity : 5565 %RH = .09
Repoatabiity Eccentricly (Off-centar loading erron Maodel + UF450 Condition of this results of calibration : i L) i
= 1. This equipmeat 8 T
et . Hhsgarrts Serial No. : BTITs ﬂ'ﬁrﬂ'f ::mlfhmcm m:n:- nncdw WI-T20 ( based Am(l#iﬂ(w«dmn and AS2853-1986 ).
NEXT CAL DATE <. - - in gt on
o L S R e R T Customer Code  : BKK_EN0273 il Al dstn show below were final values and the inital dars. from customer request . The termperature scale used
Nominal Value - (Low Load) 202.0000  |nominal value 0 a was based on ITS - 90
N F Tolerance 0000¢ a ID No. : TBO42A4 2 Reference Standard Instrument ©
olerance Instrument Model Instrument No. Certificate No. Due Date
a1 g 5.9955 Customer = ALS Labaratory Group (Thailand) Co.,Ltd. Hea it FHCHI) e - i
ks ﬂfm- T TYPET THIG1-TNZTO TH0010 30 December 2072
Haminal Vatus - (High Load) Z98:POEY 104 a0, Re., Khwacag P DATALOGGER 13704 Tiag T210004 30 December 2022 Areaei it biody st el okl { )
w0 9 3. This centificate s waceble to - I [E——— nﬂ|i:ml!ﬂmi om I n-lm; now| nan |m|nm
Toierance. I eishses Khet Suan Luang, Bangkok 10250 Natiomal Institwte of Metrology ( Thailand ) through Metralegical Center ( NSC-TISIFTIS 17025 CALIBRATION 0244 ) | e i ”l ‘”Wl mnsl e | T l "ml R |
00001 g w;::::: z:::::: 4 Condiion ol cak i ot v s | I 10418
L 22 il Customer Location : Oven Room pment Deseription :
Stederd Doviston  0.00004  0.00005 Time Constant _1 49 Mimte At_104_°C i Teapartint Diton
Date of Receipt : 23 November 2022 Fresh Air Damper m"ﬂ" OMa Ometien X Mx
CJcie - Covenage
. Not Available Setsing (€1 avrage(C) | sy '€y | Uniteemiy ) Vaccrtainty 37}
Calibrated By : Sujjar Naknakred (Site Calibration Manager ) s Eparn [T - Fcrs
() withowt sdjusment { X ) after adjustment
PP By i Suriyawong (Site Calibration Manager) L a0 =y L om o4 0
* The et ey e i
Date of Issue M oo et ey ey e el
oty
' poviding
ho level of eonfidence of sprvozimatety 5 %
5T i The uncertainties ars for a confidence probability of approximately 95%. Approved lr;M_
20 I 38, nncn 3 4
T — To-5508 G003 | o.ouas | T Coticte i ey I sccomtec W, t comins o scrmlfii gramed by e The Loty Accroiioten At
200 198, 3939 - -0.050I7A_:.___‘ﬂ.ﬂﬂﬂ3ﬂ Scheme whith has 1sssssed the measurement capabliiy of the laboratory and ity traceability ko racognized national

SOF FM 33 03 February 2022

stndards and 1a the units of measurement raalized af the comesponding national standard leborstory. This caviicats may
net than i full sxcept with the

PMLIATIEL08 64

FMALIS H715-0563

FMLISTIS0561




Metrological Center MeEasaL ol Cont
i . . nier
o SCG Metrological Center SCI EGO Services Company Limited @|SCG etrological Center @lSCG ogical
: o1 B . 8 Taitn S A ices Company Limited
SCI ECO Services Company Limited @ SCG oo s s0rws Axssrgine, s 1910 Thaiand SCI ECO Services Company Limited Cl ECO Services Company
3372 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailand. el i Sarsburi Tel | +66 2627 3006 Fax  +66 3627 3100 3372 Moo 3, T Banpa, A Kaengkhol. Saraburi 18110, Thattand 332 Moo 3, T Banpa, A Kaengkhoi, Sarabus 18110 Thatand.
Bangkok Tel  +668 9205 6851 . +668 8247 2360 - -
Certificate No. T222502 Page 4 of 4 Website, waw scioco.coth  E-Mail | cokbratei@scg.coth Certificate No. T220139 Page 2 of 3 Certifieate No. T220139 Page 3 of 3
; " te No. T220139 Page 1 of 3 . : g 7
Calibration Report o T Calibration Report Calibration Report
: . - ST -__one
i Cerlificate of Calibration Fe— - Liguis Bt (Water i S i
™ s Dateof Calibration & 31 January 2022 I ] —tesum: i
3 i Equipreat : Liquid Bath ( Water ) Enviconment : Temperature : 224238 °C b e | @
L b Clumber Eage Line Voltage : 12141354 ¥ (T O ORI | = ... i &
Manufacturer : MEMMERT B l I s s ow
s w85 S P . T
H 1 ~andi RS RS n T e o —_—
Model . WNB29 Condition of this results of calibration : T G 3 e
e T“’” s . . [Ssivrpa sk G & ® 1- 95~ Pasition of Working stondimds
Serial No. . L611.0135 thermocouple type T tse for ambent temperature mcasurerment . The calfbration was done in sccarding D~ Metium level ___§___cm. Ve imension =62 3 A1 x_ 14 (WxlaH}
3 i HHEHTYS 10 W36 hased o ASTM E715-50  Reappeaved 2001 ). UNCapuiom; How ___
; iy Working standsrck are focated o _ 25 _cm. avay from each coner and walls
Customer Code  : BKK_ENOI48 gty - e ’ -
i - 2 Reference Standand Instrument Results:
S S s Sy - I Ne. : T6455A4 Inserusmens Model Instrument No. Cernficate No. Dhue Date o = enl Ty
Toteral Dimensions of Chamber M (Height) =72 cm. 324 T (Degeb) = 60 cm, D D0 OHAL MRS 015 2 February . > % ?
;:::;:suMmmﬂmﬂ:-mm m!::::m: r;;:; Customer : ALS Laboratory Group (Thailand) Co.,Ltd. DATALOGGER 9700 7 Taans 2 Febouary hm’:'mm = :” :I," ::‘ 2::
Stasudad semsne mumber NI - Wi = M- D2 o o B
3 p——
Measurement Results 104 0, R, Khwaeng gy | Thastand 1 ihrough Metrobogics] Cenecr { NSC-TISITIS 17078 CALIBRATION 2 L=l Lt Lot ol ckii bas
& Condtion of calaied e - good W na i wm s e
Aversge Standard Readiog at cach pastion ('€ ) ) ) . o
an Luang, Hangkok 10250 BB T e
Catibration Faint | 1201 | ma1 | mraes | Tvaee | maes | e [ e | maes | o . _— : P I T 3 Reading () Stabitiy Unifarmity Uncertainty Coverage
Customer Location : ORGANIC PREPARATION LAB e s , Setting (€ )—— i E 7 e
100 1194|197 | 1796 | 1726 | 1maar | 17es 15099 | 18036 S T Lin P lan, | Arpreen £C) “;IC' ‘i‘:’ =
Date of Receipt : 26 January 2022 g9 e :: ::: ‘“ = :
woo ) o 5 .
Chamber ( Oven ) Calibrated By B \Vuf:harzpon Sangtong (Technician ) e i) | | M L i Ll
Setting ('C) Lt A (C) | stability 2°C) | Uniter ey | Uncertainty (+'C) e o “r:;:-w :.:dl:l:';“l::l::hn calibrated hem.
Mia, Maz | Average | T kst i TEC) | puctors Approved By . 1/ /Sujjar Naknakred (Site Calibration Manager) e i
1800 3 1800 17998 038 e Lo 200 Date of I 8 FEB 2002 M et 5 Kk o R i
ate of Issue BLAiLy (8 +evel ufcomttence of approsistes
The gt ety exce ity Approved By 14
The caibrasion remilt apply caly the shove calibrased isem. ;
ApprovedBy._*
arefor %.
" probability
et 4 i This Carfiicate is issued in accordance with Ihe condiions of sccrodtation granted by the Thil Laboratory Accreditation
Scheme which has assessed the measursment capability of the [aberatory and its tracesbifty to recognired national
M ‘standards and to the unis. of Iaboratory may
Approved By. v ol except with of :
EMLISIE R FMALISHTIS-0543 FM-LIS 11T 1505-63
R R R D e W W e,
£
1)
i e Adichaouan $
‘p—{g eyeney LT gff‘" TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
(1 reroveo sy et \r CALIBRATION AND TESTING EQUIPMENT SERVICES Cort.No: 21CH1SES
7 4 FATTANAKAR BOAI 501 14, SUANLUANG, SUANLIEANG RANKIKOK 10230 —
o FYEXT CAL DATE e W i P D7 Condition of this resukt of calibration
[ e;] 1. Reforance Standard Instrumant -
¥ 5 CertNo.: 21CH1589 Instrument SerlalNo.  IDNo.  Cerificate No.  Duedate
4 Page 1) Thormometer 9549224 130RCOD3 214851 15 Apr 2022
3 o . . . s racestle to the of Unit maintained at-
BREHENICA i Certificate of Calibration - Tracsabie to National Institute of Metrology (Thaand]. HIMT
; ‘2 s i R 2. Gertifed Reference Materials -
. . i . MuiEcar: i - Gonductiity caibration solution, Therma Scientiic (Imceable o NIST)
Certificate of Calibration . 80 | reviewny - Cond Solution Msnufscturer = ——
4 Model: venCompact k 84 pSiom Themme Scienthic 081102 23 Feb 2022
5, ICS-2100: Anion {ID#659) 6% Serial No.: B429832167 APPROVED BY = 14130 pSem Theemo Scientiic 171002 30 Apr 2024
@ ci 1D No. BKK_ENDOBS 12.880 mS/cm Thesmo Scientific 23001 07 June 2023
T G i o J . EXT CAL DATE 2
7 Mtavwihe Ll ¥ S L e - Control Conductvity caibration soluban temperatura by Water bath (2540:1) "G
by Archemica Lab Ca., Utd i Rocoived Date © 17 November 2021 3. This certificate is alid only to the item calibrated on date and placo of caibration.
Calibration Date : 19 November 2021
& e ——
t&( ?(':; nos R IGORC Function : Conductivity Measurement
) 152100 S/N: 15010977 (f,(g Submitied by : ALS Laboratory Group (Thadand) Co.Lid. (") Afer Adjustment at 1413 uSiem
AS-HV S/N: 5450A36653
Standard Before Adjustment After Adjustment Uncertainty Coverage
/3 Ambient Temperature © Conductivity Selution UuC* Reading uuC" Reading of Messurement |  factar
g 6 Relative Humidity [$3] K
L9 For ok Catibration Procedure: I nouse manod
- CP-CHG - hased on direct measuremen by B4 pSiom 85.92 pSiem 85.52 iSlom 43 pSiom 200
ALS Laboratory Group (Thailand) Co., Ltd. iy Tolormmces TRl (M) 1413 pSrom 1418 psicm 1413 pSlom 15 pSiem 200
E\ % P T A 12.88 m/em 12.62 mSlem 1278 mSicm 0.14 mSiom 200
», 4 Romark - UUC" = Unit Under Calibration
6(’ h) Approved by : Ai__ﬂh!!_ 7 - Adjustment Cell onstant = 0,553929 om
‘ 3 Pogd, 7 Approved Signatory
Operator Signature: __ [Wldere, ~ Daterlan12,2023 ) (/) Motes Bummea The reporied uncentainty of measurement was based on a standard uncertsinty multiphed by @ coverage
¢ ) Sathip Meangmai facor k. providing a level of confidence of approximately 95 %.
{;, [Mr.Nutdanai Laekhwan) * 1 ) Wermtom L ki
(1 Apghication Chemist c)\ — - o ~o0e-
\‘&\ ?),g The Uncertanties are far a confidence probabitity of spprovimately 9%
-~ 3, = b oyt o
=) A
L ) . - Wady,
= X i
i O
1 R TS R o @ @55 \ 0007877 a 1083372
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Mass Spectrometric Method' Mass Spectrometric Method®! Methad =
101 [ Pyrene Liquid-Liguid Extraction, Gas Chromatographic/ 118 | 135 Trimethylbenzene Purge and Trap, Gas Chromatographic/ 6 | Didns Isokinetic Analys 17 2 | Adtimony 1) Waste Extraction, Digestion, Inductively Coupled
Sampling, Analysis by ISOEC 17025
Mass Spectrometric Method™ Mass Spectrometric Method'd Accredited Laboratory or Analysis by Dapartment Plasma Method*'9
102 | Selenium 1) Digestion, Inductively Coupled Plasma Method™ 119 | vanadium 1) Digestion, Inductively Coupled Plasma Method"! of Industrial Works Registered Labaratory 2) Waste Extraction, Digestion, Inductively Coupled
2) Digestion, Inductively Coupled Plasma/ 2 Digestion, Inductively Coupled Plasma/ (Dicwins/Furans Analysis Approvedf™ Plasma/Mass Spectrometric Method 414
Mazs Spectrometric Method'™ Mass Spectrametric Method™! 7 Hydrogen Chlorde 1) Absorption Sampling, lon Chromatosraphic ) Digestion, inchuctively Coupled Plasma Method™3
103 | Siver 1) Digestion, Inductively Coupled Plasma Method™! 120 | Vinyl Acetate Purge and Trap, Gas Chromatographic/ Method™ ) Digestion, Inductvely Coupled Plasma/
2) Digestion, Inductively Coupled Plasmal Mass Spectrometric Method! 2) sckinetic Sampling, lon Chromatograhic Method™ heass Spectrometric Method™ !
Mass Spectrometric Method' 121 | Vinyl Chioride Purge and Trap, Gas Chromatographic/ B | Hydrogen Sulfide Absorption ing, lodometric Method™ 3 || Aeenic 1) Waste Extraction, Digestion, Inductively Coupled
Sampling,
100 | Styrane Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method"! 9 |Lead Isokinetic, Digastion, Inductively Coupled Plasma Plasma Method"4*
Mass Spectrometric Method'? 122 | m-Xylene Purge and Trap, Gas Chromatographic/ Method™ 2) Waste Extraction, Digestion, Inductively Coupled
105 | L1,22 Tetrachioroethane | Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method? 10 | Mereury 1} lsckinatic Sampling, Digestion, Cold-Vapor Atomic Plasma/Mass Spectrometric Method*+*
Mass Spectrometric Method®! 123 | oXylene Purge and Trap, Gas Chromatographic/ Absorption Spectrometric Method™ 3) Digestion, Inductively Coupled Plasma Method %
106 | Tetrachloroethylene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method'! 2) tskinetic, Digestion, inductively Coupled Plasma 4) Digestion, Inductively Coupled Plasma/
Mass Spectrometric Method®l 124 | pxylene Purge and Trap, Gas Chromatographic/ Method™! Mass Spectrometric Method ™
107 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™? 11 | Opacity Fingelmann’s Method™ 4 Barium 1) Waste Extraction, Digestion, Inductively Coupled
Nkt S o 125 | wptene rotat Purge and Trap, Gas Chiomatographic/ 12 | Oxides of Nitragen 1) Absorption Sampling, Phenoldisulfonic Acid Plasima Method*41
108 | Toxaphene cuickLicuid Extraction, Gas Chiomatographi/ Mass Spectrometric Method' Method™ 2) Waste Extraction, Digestion, Inductively Coupled
Mass Spactiometric Mathod® 126 |Znc 1) Digestion, Inductively Coupled Plasma Method! 2 Chemiluminescence Method™ Plasma/hass Spectrometric Mathod 44
109 | TPHICCp Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/ 3) instrumental Analyzer Method™ 3} Digestion, inductively Coupled Plasma Method™
Mass Spectrometric Method ™% Mass Spectrometric Method™ 13 | Sulfur Dioxide 1) Absorption Sampling, Barium-Thorin Titrimetric 4) Digestion, Inductively Coupled Plasmal
110 | TPHGaCio Solvent Extraction, Gas Chromatagraphic Method™™! Method™ Mass Spectrometric Method"'?
1| TPH CoreCr Solvent Extraction, Gas Chromatographic Method™ 1 mmfle (Ueerzw) shuan 16 ey 2 Ui Fluorescence Method™ 3 | Secrluy 13 Waste Extraction, Digestion, Inductively Couplest
112 | 1,24 Trichiorobenzene Purge and Trap, Gas Chromaicgraphic/ P e Er— 3) Instrumental Analyzer Method™ Plasma Method™ 414
b e 4 i e e 14 | sutfuric Acid soldnetic Sampling, Basium-Thorin Tirimetric 2) Waste Extraction, Digestion, Indluctively Coupled
113 | 1,11 Trichioroethane Purge and Trap, Gas Chromatographic/ Method™ Y pacnad i g ) o
Mass rormetric Method™ 15 | Total Suspended Particuiate | kakinetic Sampling, Gravimetric Method™ ) Digestion, Inductively Coupled Plasma Method ™!
Spect 2 | Amsenic Isckinetic, Digestion, Inductively C "
< X y Coupled Plasma. 16 | xylene Adsorption Sampling, Gas Chromatographic 4) Digestion, Inductively Coupled Plasma/
Method’ | Method®™ Mass Spectrometric Method™
gmp\l 114 1,1, 2-Trichloroethane... - J
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6 |cadmivm 1) Waste Extraction, Digestion, Inductively Coupled 1| Cobalt 1) Waste Extraction, Digestion, Inductively Coupled 2} Sowblet Extraction, Gas Cheomatograchic Methad 2 £ o badbiihs
Plasma Method™ &% Plasma Method &% ) Crastian e O 2) Waste Extraction, Thermal Decomposition
21 Waste Extraction, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, nductively Coupled Method @ D TGRS Spectmentc
PlasmaMass Spactrometric Method™ ¢ i Method 14"
e Method%14 17| Dieldrin 1) Waste . iquichLi
3} Digestion, Inductively Coupled Plasma Method ™ ) Digesion spmm:w . m&:::t:: et b uq"d{mi 3) Waste Extraction, Digestion, ColgVapor Atomic
) Digestion, inductively Coupled Plasma/ pEaniy 4 e Fluorescence Spactrametric Method!'4
Mass Spectiometric Method™ @ Fi; w"""‘:‘ W“’Wm Flasms/ D“‘m""’d o Barei oot 4) Digestion, Cold-Vapor Atomic Absarption
7 | Chlordane 1) Waste Extraction, Separatory Funinel Liquid-Liquid % oo i St — =9 5 g Gi Spectrometic Method""
Extraction, Gas Chromatographic/Mass Spectrometric mmue\huf"'.ﬂ s MathodEY Bitecton, Gas Chyomog e 5) Thermal Decompasition Amalgamation a;-d
9250 Atomic Abs rametric Method'”
Method! 2 Waste Extraction, Digestion, vely 18 |Endrin 1) Waste Extraction, Separatory Funnel Liquid-Liquid ) i mnw:t:‘vspm v Fluoresc
2) Sexhlet Extraction, Gas Chromatographic Method "4 Plasma/Mass Spectiometric Method!418 Extraction, Gas Chromatographic/Mass Spectrometric ﬁmﬂsﬁ ; M' T s
) Automated Sorhlet Exraction, Gas Chromatographic § N : e
Tate 3) Digession, Inductively Coupled Plasma Method 19 ﬂMﬂW"“ = 23 | Methorychlor 1) Waste Extraction, Separatory Funnel Liquid Liquid
3 e Wt B  Dgestion, ek > ::sgﬂmn \mm Loup«;:d Plasma/ L - D"""'é:‘ﬂ‘ 3 mmnﬂ)?swmmms Spectromelric
Plasma Method" 413 2]
—— ) 13 |200 1) Waste Extraction, Separatory Funnel Liquid-Liguid Method! 2) Soshiet Extraction, Gas Chromatagraphic Method ™2
2) Waste Extraction, Digestion, Inductively Caupled 5 5 19 | Heptachi 1) Waste Extraction, Separatory Funnel i Automated Scoxhlet Extraction, Gas Chromatogaphic
Ex . Gas . 5 or 3 tory Fi Liquid-Liquid 3 tion, Gas. g
Plasma/Mass Spectiometric Method! 41 Method'439 Extraction, Gas Chromatographic/Mass Spectrometric Method =
3) Digestion, Inductively Coupled Plasma Method™ i Method M2 . iy
e 2) Soxdhlet Extraction, Gas Chromatographic Method ™ 2a | Maex 1) Waste Extraction, Separatory Funnel Liquid-Liquid
) Digestion, Inductively Coupled Plasmar 3 . 2) Soshiet Extraction, Gas Chromatographic Method ™ Extraction, Gas Chomatosraphic/Mass Spectromet
Mass Spectrometric Method™" Method 23 o 3 Extraction, Gas O m:m::‘.‘“‘“ g e
9 Chromium () e gesti A
1) Waste Emm,m' Digestion, hdul:twe(_yto‘:ﬂed 1 |ooo 1) Waste E ; oty Funnel Licic-Liqui Mothod 231 0 jon, Gas Ch " waz
Plasma Method, Waste Extraction, Colormetric 3 G;: m" m’“’“ 4 Ll 20 |Lead 1) Waste Extraction, Digestion, Inductively Coupled ) d Soshlet Bxiraction, Gas Ch o
Method; Calculation Method™457 R PR/ s SeCmei: PMasma Methodt 449 Ttbed3
2) Waste Extraction, Digestion, Inductively Coupled 2) Waste Extraction, Digestion, Inductivel Extraction, Digest
Souhlet Extraction, Gas Chromatographic Method ™ . ly Coupled 25 | Moly 1) Waste Digestion, Inductively Coupled
Plasma/Mass Spectrometric Method; Waste 3 £ G: o e B ) Flagma/Mass Spectrometric Mathod 419 S Plasr::a wumd:ﬂ‘?;‘ ’
i»:mlﬂmmmm Calculation ethod 21 ::nmmmx;im Plasma Method ™% 2) waste Exraction, Digestan, nductively Coupled
15 |DOE 1) Waste Extraction, Separatory Funnel Liquid-L Diestin; dlicihg asma/ Plasma/Mass Spectrometric Method™ "
3) Digestion, Inductively Coupled Flasma Method; ete o i "”i Mass Spectrometric Method™ % 3) Digestion, induuctively Coupled Plasma Method™
Alkaline Digestion, Colorimetric Method; Calculaticn Method®™224 ermtograph /s Spectronmets 21 | Lindane 1) waste Extraction, Separatory Funnel Liquid-Liguid 4) Digestion, Inductively Coupled Plasma/
MethodMEIT Extraction, Gas Chromatographic/Mass Spectrometric . 4
s 2) Samhlet Extraction, Gas Chromatographic Method21 198 Mass Spectiometic Method”
Digestion, Inductively Coupled Plasrna/ e ek Method 26 | dickel 1) Waste Extraction, Digestion, Inductively Coupled
Mass Spectrometric Method; Alialine Digestion, Method 221 2) Soshiet Extraction, Gas Chromatographic Method ' Plasma Method™ 4%
Colorimetric Method; Calculation Method™ i1 % oo 1 Wite et — - ) ’)W:T Sahlet Extraction, Gas Chromatogmphic 2) Waste Extraction, Digestion, Inductively Coupled
10 | Chromium o) 1) Waste Extraction, Colofimetric Mathod ™1™ e s FumetLnid Ui Heted Plasma/Mass Spectrometric Method™&*!
2 Albaliie Digestion, Colorimetiic Method®7 Mmm hromatographic/Mass Spactrometric 2 | Mescwy 1) Waste Extraction, Dvgﬁtm::;::pm Atomic 3) Digestion, Inductively Coupled Plasma Mathod™
Ui Digest Method" Absorption Spectrometric Met 4) Digestion, Inductively Coupled Plasma/

Mass Spectrometric Method™ '
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27 | Polychlorinated biphenyls 1) Waste Extraction, Separatory Funnel Liquid-Liquid 78 | Pentachlorophencl 1) Waste Extraction, Separatory Funnel Liquid Liquid 2) Digestion, Inductively Coupled Ptasma 9 | Benzalanthracene Austomated Soxhlet Extraction, Gas Chromatographic/
{PCBs) Extraction, Gas Chromatographic Methed"™! Extraction, Gas ¢t ic/Mass Mass Spactrometric Methad ™ Mats Spectrometric Method™*"
- Asacler 1016 2) Sovhlet Extraction, Gas Chromatographic Method*24 35 |zinc 1) Waste Extraction, Digestion, Inductively Coupled 10 |Benzene Purge and Trap, Gas Chromatogiaphic/
- Asoclor 1221 Method"= 2) Sohlet Extraction, Gas Chromatographic Method 1921 Plasma Mathod ™9 Mass Spectrometric Method!'*2
- Aroclor 1232 3) Automated Soxhlet Extraction, Gas Chiomatographic 3) Automated Scxhlet Exraction, Gas Chiomatog 2) Waste Extraction, Digestion, pvely Coupled 11| BenzoloMuornthene Automated Sexhlet Extraction, Gas Chromatographic/
- Arocler 1202 Method @1 Method P23 Plasmia/Mass Spactromaiic l-“el:hocf'”ﬂ Mass Spectrometric Method 3!
- Areclor 1248 2 |eH Electrometric Method™ B . ety Conlad Plesia i 12| Benzolkifiuoranthene Automated Saxhlet Extraction, Gas Chromatographic/
Aroclor 1254 0 | selenium 1) Waste Extraction, Digestion, Inductively Coupled ) Digestian, Inductively Coupled Plasma’ Mass Spectrometric Method !
- Aroclor 1260 Plasma Method 419 Mass Spectrometric Method ™4 13 | Benzoic acd fAutomated Soxhlet Extraction, Gas Chromatograghic/
- 2Chlorobiphenyl 2) waste Extraction, Digestion, Inductively Coupled - Mass Spectrometric Method'520
23-Dichlorobiphenyl Plasma/Mass Spectrometric Method™ 49 B 125 e 14| Benzolalpyrene Automated Sexhlet Extraction, Gas Chromatographic/
- 225 Trichlorobiphenyl 3) Digestion, Inductively Coupled lasma Method ™ Mass Spectrometric Method 2211
- 205 Trichlorobipheryl ) Digestion, Inductively Coupied Plasma/ infu ATy vl 15 | Benzoighiperylene Automated Sexhlet Extraction, Gas Chromatographic/
- 2,235 Tetrachloretiphenyl Mass Spectrometric Method™ 1 Acenaphthene Automated Soxhlet Extraction, Gas Chromatographic/ Mass Spectrometric Method™"
- 2.2.5,5 Tetrachlorobiphenyl 31 | Shver 1) Waste Extraction, Digestion, Inductively Coupled Mass Spectrometric Method 211 16 | Beryllium 1) Digestion, Inductively Coupled Plasma Methog™4
-2,3,0,0" Tetrachlorokighenyl Plasma Method! 449 Z | Acetone Purge and Trap, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasma/
- 22385 Pentachlorcbiphenyl 2) Waste Extraction, Oigestion, Inductively Coupled Mass Spectiomatric Method" 21 Mass Spectiometric Method™19
- 27,455 Pentachlorcbiphemy Plasma/Mass Spectrometric Method"' 49 3 | Mudrin 1) Soxhlet Extraction, Gas Chromatographic 17 | Bis(2-chloroethylether Automated Soxhlet Extraction, Gas Chromatographic/
- 235,86 Pentachlorotiphenyl 32 | Thallium 1) Waste Extraction, Digestion, Inductively Coupled Method "= Mass Spectrometric Method™*"!
- 22308 5Heachiorobiphenyl Plasma Mathod 412 2 o Gas 18 | Bsl2ethylhexiiphthalate | Automated Soxhlet Extraction, Gas Chromatographic/
- 22345 5 Hoachlobichemt 2) Waste Extraction, Digestion, Inductively Coupled Mass Spectrometric Method™! Mass Spectrometric Method™!
Plasma/Mass Spectrometic Method 4141 4 | Anthracene Automated Saxhlet Extraction, Gas Chramatographic/ 19 | Bromodichloromethane Purge and Trap, Gas Chromatographic/
3) Digestion, Indluctively Coupled Plasma Method™# Mass Spactrometric Method 331 Mass Spectrometric Method!**
4) Digestion, Inductively Coupled Plasma/ 5 Antimany 1} Digestion, Inductively Coupled Plasma Method™® 20 | Bromoform Purge and Trap, Gas Chromatographic/
Mass Spectrometric Methog™ 2) Digestion, Inductively Coupled Plasma/ Mass Spactromatric Mathod!**1
33 | Texaphene 1) Waste Extraction, Separatery Funnel Liquid-Liguid Mass Spectrometric Method™' 21 | Butanol Headspace, Gas CF
Extraction, Gas Chromatographic/Mass Spectrometric 6 | Amsenic 1) Digestion, Inductively Coupled Plasma Method ™ Mass Spectrometric Method!'2
Method! 41 2) Digestion, Inductively Coupled Plasma/ 22 | Butyl Benzyl Phthalate Automated Soxhlet Extraction, Gas Chromategraphic/
2) Scuhlet Extraction, Gas Chomatogaphic Method #448 Mass Spectrometric Method™¥ Mass Spectrometric Method™>*!
e sy 3) Autormated Soxhlet Exraction, Gas Chromatographic 7 | Atrazine 1 Satlet Extraction, Gas Chromatographic 25 | Cadmivm 1) Digestian, Inductively Coupled Plasma Method™ !
i — Method @ ) Method®28 2} Digestion, Inductively Coupled Plasma/
72‘2}‘5‘”,; ! 34 | Vanadum ;:m m::.ﬂm Inductively Coupled 2 Avtomated Sorhiat Exraction, Gas Cvomatogaphic/ Mass Spectrometric wm
P e asmaMetrm‘_ ) Mass Spectrometric Methog53! 24 | Cabarole #Automated Sorhlet Extraction, Gas Chromatographic/
S2ZIIALSSE ?’ﬂ:ﬂ‘f;ﬁm actiony Dapitice W* s 8 |Barium 1) Digestion, Inductively Coupled Plasma Methad™S ass Spactrometic Method®™*!
o _ 55 Spec"mm = 2) Digestion, inductively Coupled Plasma/ 25 | Carbon Disulfide Purge and Trap, Gas Chromatographic/
osabipheny! 3) Digestion, Inductively Coupled Plasma Method™ Mass 5 tic Method ™8 Mass ic Method™*
I~
Bl 28 Pentachlorophenal... ) Digestion.... S 9 Benzlzlanthracene. ?mf') 26 Carbon tetrachlonde. .
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Ll Purge and Trap, Gas Cheomatographic/ o | 1) serblet Bracion, Ges Chrcimtngaphic 5 | Deeldin A) scabidt Extrachion, Gas Checeiogoptic 71 | Heeachlorobenzene 1) Soxblet Extraction, Gas Chvamatograghic
Mass Spectrometric Method " Method!"®2? Method™2 Mothod102
27 | Chlordane 1) Soxhlet Extraction, Gas Chromatographic 2 Atomated Scahlet Etroction, Gas Chiomatogaphic/ 2) Automated Sashlet Extraction, Gas Chromsatographic/ 2 Automated Scoftet Extraction, Gas Chiomatogapric/
Method!21 Mass Spectrometric Method™*! Mass Spectrometric Method ™ A sl
2 Sowblet Eviraction, Gas Ch 41 |poT 1) Saxhlet Extraction, Gas Chrematographic 58 | Diethyl Phthalate Automated Saxhlet Extraction, Gas Chromatographic/ i
Mass Spectrometric Method™! Mathod™2 Mass Spectrometric Mathod =1 72 | Hexachlora-13-butadiene. ::‘geand mui'mmn:{m.w
28 | p-Chioroandine Automated Soxhlet Extraction, Gas C 2 Mhometedt v, ok 59 | 24-Dimethylphencl Automated Sexhlet Extraction, Gas Chromatographic/ i
Mass Spectrometric Method"*>! Mass Spectrometric Method™*" Mass Spectrometric Method™! 73 |nHeane Purge and Trap, Gfis MM;”W
25 | chiorobenzene Purge and Trap, Gas Chromategraphie/ 42 | Dibenzla,nlanthracene Automated Soxhlet Extraction, Gas Chromatogaphic/ 6 | 24Dinitrophencl Automated Soxhlet Extraction, Gas Chromatographic/ ok EGRCRy e i
Mass Spectrometric Method27 Mass Spectromatric Methad™" Mass Spectiometric Method™2 74| oHCH i smmfx n:mmcmn, Gas Chiomatographic
30 | Chlorodibromomethane Purge and Trap, Gas Chromatographic/ 43 | Di-n-Butyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ 61 | 24-Dinitrotclusne Automated Soxhlet Extraction, Gas Chromatographic/ Method" B B
Mass Spectrometric ethod2 Mass Spectromatric Mathod ™" Mass Spectrometric Method®™ 2 rited SORhiet Edralior b Chmmetomspt b/
31 | Chloroform Purge and Trap, Gas Chromatographic/ a1 | 1,2 -Dichlorobenzene Purge and Trap, Gas Chromatagraphic/ 62 |26 Soxhlet Extraction, Gas Ch Mass Spectrometic Method ™ ~
Mass Spectrometric Method™ Mass Spactrometric Method 3% Mass Spactrometic Method ™1 75 Bk 1)smu;xum, Gas Chromatographic
3z | 2<Chlorophenal Automated Soxhlet Extraction, Gas Chromatographic/ 45 [ 13-Dichlorobenzene Purge and Trap, Gas Chromatagraphic/ 63 | Di-n-Octyl Phthalate Automated Soxhlet Extraction, Gas Chromatographic/ Matnod™®
Mass Spectrometric Method3! Mass Spectrometric Method 2 Mass Spectiometiic Method ™ 2/aspralted sadiet bimcion G
33 | chromium 1) Digestion, Inductively Coupled Plasma Method® 1 4 | 1.4Dichlorobenzene Purge and Trap, Gas Chromatographic/ 66 | Endosulfan 1) Scwhlet Extraction, Gas Chromatographic Mass Spectrometric Method ™0
2} Digestion, Incuctively Coupled Plasmy/ Mass Spectrometric Mathod™2 Method o2 7% | yHeH 1) Soxhlet Extraction, Gas Chromatosraphic
Mass Spectrometric Method™'9 47 | 33-Dichlorobenzidine Automated Saxhlet Extraction, Gas Chromatographic/ 2) Automated Soxhiet Extraction, Gas Chromatographic/ Method*22
34 | Cheomium (m) 1) Digestion, Inductively Coupled Plasma Method; Mass Spectrometric Method'***! Mass Spectrometric Mathod™! 2) Autcmated Soshlet Extraction, Gas Chvomatographic/.
Allaline Digestion, Colorimetric Method; Calculation 8 | 1,1-ichloroethane Purge and Trap, Gas Chvomatographic/ 85 | €ndrin 1) Scuhlet Extraction, Gas Chromatographic M Spectrorsatl: Mol
Method 41517 Mass Spectrometric Method"% Method® 77 | Hexachlorocyclopentadiene - | Automated Soxhiet Extraction, Gas Chiomatographic/
2) Digestion, inductively Coupled Plasmal a7 | 1,2-Dichlorcethane Purge and Trap, Gas Chromat 2) Automated Scxhlet Extraction, Gas Chromatogaphic/ Miass Spectrometric Method™**!
Mass Spectrometric Method; Alkaline Digestion, Mass Spectrometric Methad''*™ Mass Spactrometric Method™1 78 | Hexachloroethane Automated Soshlet Extraction, Gas Chromatographic/
Colorimetric Method; Calcutation Method™ 5™ 50 | 11-Dichlorcathylens Purge and Trap, Gas Chromatograghic/ 66 | Ethylbenzene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Methad™!
35 | Chromium (V) Alkaline Digestion, Colorimetric Method™ Mass Spectiometric Method"*>! Mass Spectrometric Method™2 78 | Indanc(12 3cdlpyrene Auigiatad Seahler Bamiction, Gis Chomatogaphic
36 | Chysene utomated Sexhlet Extraction, Gas Chromatographic/ 51 | cis-1,2-Dichloroathylene Purge and Trap, Gas Chromatograghic/ 67 | Fluomnthene Sonhlat Extraction, Gas C! Mass Spectrometric Method®™*"
Mass Spectrometric Methad™1 Mass Spectrometric Methad™*29 Mass Spectrometric Method ™ 80 | ksophorone Automated Soxhlat Extraction, Gas Chromatosgraphic/
37 | Cyanide Extraction, Distilation, Colorimetric Mathod ™70 52 | trans1,2-Dichloroethylene | Purge and Trap, Gas Chromatographic/ €8 | Fluorene A Extraction, Gas € Mass Spectrometric Method™!
38 |240D 1) Saxhlet Extraction, Gas Chromatagraphic Mass Spectromatric Methed" ™ Mass Spectrometric Method™*!! Bl |Lead 1) Digestion, Inductively Coupled Plasma Method™%
Mathod B2 53 | 2,4Dichlorophenol Automated Sorhlet Extraction, Gas Chromatographic/ 69 | Heptachlor 1) Soshlet Extraction, Gas Chromatographic 2) Digestion, Inductively Coupled Plasma/
2) Automated Scoblat Extraction, Gas Chvematogrphic/ Mass Spectrometric Methad™*!! Method"22 Mass Spactromatric Method™
Mass Spectrometric Methad 1 54 | 1,2-Dichloropropane Purge and Trap, Gas Chromatographic/ 2) Austormated Soxhiet Extraction, Gas Chromatographic/ 82 | Manganese 1) Digestion, Inductively Coupled Plasma Method™9
39 |pop 1) Soxhlet Extraction, Gas Chrematographic Mass Spactrometric Methad™2! Mass Spectrometric Method™* 2) Digestion, Inductively Coupled Plasma/
Method"* 55 | 13Dichloropropane Purge and Trap, Gas Chromatographic/ T0 | Heptachlor Epaide 1) Soxhlet Extraction, Gas Chromatographic Mass Spectiometric Method™ 4
2 Extraction, Gas CF Mass Spectrometric Method 29 Method02# 83 | Mercury 1) Digestion, Cold-Vapor Atomic Absorption
Mass ic Meathod=1 56 | 1,3-Dichloropropene Purge and Trap, Gas Chromatographic/ 2) Automated Soshlet Extraction, Gas Chiomatographic/ Spectrometric Method™
Mass ic Method'*2 Mass 5 tric Methog®!
40 DOE... . %
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2) Thermal Decomposition, Amalgamation, and - Aroclor 1242 1) Digestion, Inductively Coupled Plasma Methog™ 116 | 2,4,6-Trichlorophenol Automated Saxhlet Extraction, Gas Chromatographic/
Atomic Absorption Spectrophatometry'™ - Argclor 1248 2) Digestion, Inductively Coupled Plasma/ Mass Spectrometric Method ™31
3) Digestion, Cold-Vapor Atoric Fluorescence - Araclor 1258 Mass Spectrometric Method®™ '@ 117 [ 1,35 Trimethylbenzene Purge and Trap, Gas Chromatographic/
Spectrometric Method™ - Aroclor 1260 102 | Siver 1) Digestion, Inductively Coupled Plasma Method™ ! Mass Spectrometric Method*2
8 | Methanal Equilibrium Headspace, Gas Chromatographic/ 2) Digestion, Inductively Coupled Plasmas 118 | Vanadium 1) Digestion, Inductively Coupled Plasma Method™1
Mass Spectrometric Method™*! Mass Spectrometric Method ™9 2) Digestion, Inductively Coupled Plasma/
85 | Methaychlor 1) Sovhlet Extraction, Gas Chromatographic 103 | Styrene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method™ !4
Method!**1 Mass Spectrometric Method*2* 119 | Vinyl Acetate Purge and Trap, Gas Chromatographic/
Sowhlet Extraction, Gas Ch 104 | 1,1,2,2-Tetrachloroethane Purge and Trap, Gas Chromatagraphic/ Mass Spectrometric Method!**9
Mass Spectrometric Mathod ™! Mass Spectrometric Method™*#4 120 | Vinyl Chioride Purge and Trap, Gas Chromatographic/
BS | Methyl Bromide Purge and Trap, Gas Chromatographic/ 105 | Tetrachlomethylene Purge and Trap, Gas Chromatographic/ Mass Spectiometric Method™**%
Mass Spectrometric Methog?®?d Mass Spectrometric Method" ™% 121 | mXylene Purge and Trap, Gas Chiomatographic/
87 | Methylene Chloride Purge and Trap, Gas Chromatographic/ 106 | Toluene Purge and Trap, Gas Chromatographic/ Mass Spectrometric Method!"**%
Mass Spectrometric Method!!*2% Mass Spectrometric Method! 2 122 | oXylene Purge and Trap, Gas Chromatos
88 | 2-methylphencl Automated Sorhlet Extraction, Gas Chromatographic/ 107 | Toxaphene 1) Scxbhlet Extraction, Gas Chiomatographic Mass Spectrometric Method 49
Mass Spectrometric Method™" Met 123 | pXylene Purge and Trap, Gas Chromal
8 Extraction, Gas CF 2 Extraction, Gas CF Mass Spectrometric Method*+?
Hea b Mass Spectrometric Mmm‘.w Mass Spectrometric Method ™" 124 | Xylene (Total} Purge and Trap, Gas Chromatagraphic/
sethyl tert-Butyl Chvomatographic/ 108 | TPH (CsCa) Purge and Trap, Gas Chromatographic/ Mass Spectiometric Method!*2?
o e e ::;;::c: W:uq 22388.55- Mass Spectrometric Method™#® 125 | Zinc 1) Digestion, inductively Coupled Plasma Method™%
S 109 | TPH (o Cugb 1) Solvent Exiraction, Gas Chromatographic Method ! 2) Digestion, Inductively Coupled Plasma/
phthal Automated Sexhlet Extraction, Gas Chomatographic/ Heptachlorobipheryl
9] o e MB;WW,;CWN zan:_ﬁ'ﬁ- 2) Autormated Sceshlet Extraction, Gas Chromatographic Mass Spectrometric Method™'9
AR Method >
52 | Nickel 1) Digestion, inductively Coupled Piasma Method™' :
2 Digestion, Inductively Coupled Plasma/ 2234556 1o, [TPH o= ) ;“"*’“""‘“"“’“""" bl e mml = o i
s - 2 2 X 7 . dea X
x:mama sm: ::-:in 6Gas Chromatographic/ H:m-xh-l 4,855,6 Method™ Sanilllfuds srofieaTyrunen, 25 unse 2549, il 123 moufms 110 ) )
93 | Mitrobenzene ; ) -2TBFAESS, NN [— : Furge and Trap, Gas Chromatographic/ 2 o w2549, o1 foruns
Mass Spectiometric Nonachlorobiphenyl s 142 v ) . Ty ae e -
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