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Calibration Serviess

CERTIFICATE OF CALIBRATION Certiflcate No.:  CD-[808005/23 Page 2 oftotal 4 pagoa
Cortificate No.  CO-1308005/23 Page | ofestal 4 pages Reference Method:
- The ealibration method used was CP-178 besod on an in-house method
Cestomer WATER ANALYSIS CENTER CO., LTD. - This certificate can be traceable to the national standyeds, which is realized the shown measurenvent unils scording to
1794 Moo 5, T-Kanham, the International System of Units (S§ Units).
AU-thi, Ayurheya 13210
Equipment M Meter Type pH Valuo Lot No. Duz Date Traveability
Manufactarer  METTLER TOLEDO Model SevenCompnet 5220 ) a0 Q0E02_—J w9, 2034
Seris) Now Ba2ISa7211 D No. WWL 0068 pH Standard Solutisn 701 300522 | Feb.9,2024 WIMT
Description Range : 0~ 14 pil, Resohution : 0.01 pH 1001 Bz Feb. 7,204
- e - =
Eavirosivontal Conditioss  Ambieat Tempenturs:  (204:2)°C Tvee ool ] - Serial No {1 Contiieate Mo g Doc Dee Teaceabithy
Relative Humidity: O£ 10)% D"“"w'““i::“' ReosE | gy 2630521 | 10201200022 | Dec. 23,2023
Atmospheric Pressure: - —— THC
il Digital Thermotnotor
Catibration Loeation Ioyhawiy Laborsiory (CLAGLY '5";';,,, e 152315622 | 43223—%5 10-060600123 | Jun. 8, 2024
Rectlved Date 18 August 2023 Remauk: This cectificate is traceeble to the ol System of Unit (ST Unit) through:
Calibratios Date 18 Augurt 2023 - NIMT, National Inatitete of Metrology {Thaitand).
Date of Issae 21 August 2023 - “THC, Thei Hoart Calibration o, Ld.
Condition of Artifasts Used conditions bust can be calibrated
Moasurement Results;
1. Function Simulsied pll Meter
Checked by Approved by Standsrd Applicd | Nomina) Vatue UUIC Reading Uncertsinty
Act as Tochnical Mammger Represemative of Managing Dirccior (V) ¢ P v (Emv)
() (KrsposlK.) () (SskdaY.) ( Dy, Rhnchai Puttitwong ) e 400 40 e 0060
() (Paiiphank.) ( } (OnospaP.} 000 7.00 7.00 09 0.060
() (PomgskH) () (NidghongK.) T mas to.0 10.01 1774 0.060
() (KsungC.) () (NosthachaiK.) it B
() (PamongP.) ()} (NoppolP.) ol ! fjust Curve ta simulste pH (4,2,10)

This calibration certificate shall not be reproduced other than in foll except with the prior written

approval of the Thai Heart Calibration Co., Ltd, Calibrated by Kittipong
FE48 REV.02 /2421 FE169 = — e na

O,

T ,,...\\s-e‘»-pm-u
3%3‘-)..1‘- AC“.-'l

CeniifienteNo:  C0-1808005/23 Pige 3 oftotsl 4 pages Centificate No.:  C0-1808005/23 Page 4 oftoist 4 pags
Measuremem Resuhs (Cont): Reference Method:
2.C of pH Eloctrode (Serial No.: 3222623) - The calitration method uzed was CP-09% based on an in-house mothad.
pH Standard Solution Measured Value Uncertsinty « The semporature scale used was an TT5-90,
R {.: }) (pH) (mV) {EpH) - This certificate can be tracoable 1o the national siandards, which is realfized the shown measurement timits nocording to
40l 401 1800 0.013 tha (ntemaional System of Units (St Units).
o ) 40 | oo
1001 0 1720 0013 Refarsace Standand Istrusmcars:
Not:  Adjust Curve to Buffer Solution pH  (4,2,10) Type Moded Serial No. Cart. No. D Date Traceability
Tempomture stability of micro bath : 25 2 0.2°C ‘Thermomerer Readow 1529-R BIC8S3 | 100911001122 THC |
Phtiaun Resbunce s626 1854 C0AI047  |Oc22,203  FLUKE
The above reported inty of x the cxpanded inty obtained by multiplying the standard _ Then = s —
uncertainty with the coverage factor k = 2,00, providing a level of imately 959, ' Liquid Bath XORTS40A | XO111019 | 10-2405001723 |May 25, 2025 THC

Remark: This cenificate is traceable 1o the Intemationat System of Unit {S1 Unit) through:
- THC, Thai Heart Calibrtion Co., Ltd,

- FLUKE, Fluke Comporation, U.S.A.
Mmuremnn Results: { X ) Without Adjustment )
Di of probe ¢ Diameter 4 mm. Sonsor Type : RTD (PTI100)
Standard Read UUC Readin Col (4
Degth (win.) ing {°C) g {°C} Correction (°C) | Uncertalny (4°C)
2w o un | 22 220 0.065
120 2500 1 2 020 0055
120 28.00 282 £.20 0.065

UUC : Unit Under Cakibration

The above reported inty of fsth i abmnedby multiplying the standard
uncertainty with the coverage factor & = 2,00, iding a leved of confid pp Iy 95%.
« End of Certificate -
Calibiased by ___Kitiipong Colibratcdby __ Pongsak
FBI83 REV.02 Q24121 1469 REV.020/M21
NAHYIN T



Master Calibration Co.,Ltd.
SMCAL ey s
MASTER CALIBRATION CO,ALTD. TeL: mmmtmmum {02) 274 2318, (U2) 174 1989

Certificate of Calibration

TEMPERATURE
CONTROLLER EXCLOSURES
Certilieate No.:  MC 2307702
Customer : Water Analysis Center Co,, 14d,

1/94 Moo 5, T.Kantham, A.U-Thei, Ayuithaya 13210,

Reference Job No. H:Btry) Received Date 11 July2023
Description : Refrigerator
Manufscturer : SANDEN INTERCOOL Modcl : SEC-1500SBD
Scrial No. + SECIS00201A-0708-00308 [D. No. : WWLDOIS
Marking H Addiiinully for the puspose of identification by this laboratery a label marked
with this certificate sumber { MC 2307702 ) has boen atiached (o the case.
Method : In-louse calibration procedure MWI-T-033 this method is referencc o
TLAS G-20 “Temp G lod
Location of Calibration | Waler Anatysis Center Ca., Ltd. ; Laboratory.
Envi 1 Conditions | Ambient T¢ 1{25310259)°C
Relative Humidity : {652 0 67.9 ) %
Date of Calibeation o 101 July 2023 Dateof lsgue @ 12July 2023
Checked by Tf:m? amoveity: At ipog
Thansgorm Limehnichrroet Aittipong
(Calitmetion Supervizor) { Techoical Manager)

‘The ancertainties are for & confidence probability of approximately 95%

This certificare is issaed in with the conditions of gnmtdbythz"' 1 5
GounddThaﬂandOﬁmofﬂ:cNmﬂSwﬂnrdmmCouncﬂMhuasusmmemurmmtapmmyor
thcIabouwryandmsu-accabduytomogmmdmnomlmndxmandm:}u:umuofmauunuumhzcdatlhe
v. This certificate may not be reproduced other than in full except with the
pnorwnncnapmwulofl\dasa(}alﬂmumCohd

(MCF-QHT? ; Revis ; Dare : 22/04/3001]

GMCAL U e
’ Tel 14O M XY, (023 SMIVETA Fax s (UQ) 374 2516, (00) T74 2999

MASTER CALISRATION CO.LTD. e i Aomd

Centificate No.:  MC 2307702 Page3of3

2. Resalt of calibration :

T M A Test
k - =
I—E;::l::‘ . Measared Temperature (°C) at Spread Locations
o | om ” 0w | ow s 5 " | Rim | &)
25 | a8 [ a2 [ 4z a2 | a0 ] 59 [ a1 | a0 33 086 |
Chamber Characterization Reselt
T Controlier Indicating [ Temperature Tomprrutare Ovenil
Stadility Unifsrmity Varistipn [
[3) @0 | [32] [ae]
20 25 1.50 | 1.01 33 __{

The reported uncertainty of measurement was bazed on a stendard uncertainty multiphied by a coverage
factor & = 2, providing a level of confid of imately 95 %.

This certiflcate will certify of the eallbrated eqaipment only.

End of Certificate

Checked by : Tllhﬂkg' m

[MCFQ077 : Rlev6 ; Dade : 2104/2021)

mA 547 Sai Ratchadaaivat, Knaeng Sameenack, Khet Huxykwang, Benghnk 10210
L Tal. 1 (O2) TN 19789, (07) 21ISTS Fax - (0Q) ZM 2518, (02) TN 2999

MASTER CALIBRATION CO..LTO. Webailie ; Wmad

Certificate No.:  MC 2307702 Pagc2of3

Tbe Reference Standerd Instrument :

Description Certificate Na.  Serlal No, Doc date ‘Traceable thru
Dats Acquisition/Switch Unit MC 2303172 MY41010916 9 Mar 2024 MCAL

With Thermocoupke Type " T° 1D, No.J 71 10 179

‘Fraceability :
“The measurement standard traceable (o the intemnational system of units (SI) through certificate as mentioned above

1. Calibration Procedure:

This Instrument was calibeation sccording to TLAS G-20 by tson with cal d th L
type T under no load condition, The Theymocouples were placed on nine points and located ong thermocouple
n each of the eigh comers of the chamber and was away from the each wall of 5 cm to 10 cra. And plsced the
ninth thermocouple within 2.5 em of the gromeiric center of the chamber,

Temp Uniformity - the diffc of d a¢ any scnsovs snd the

d af the refe Socation which are obscrvod at the same time or at 25 <lose an
observation time as possiblke Lo d ine the emp pattern of b ity within the chamber under
steady state conditions. The reference sensor should prefersbly be locatod at the geometric oeniter of the chamber,

Temperamre Srability - ane-half of the preatest i diffe of d a1 any one

sensar,

Overoil Variation - The Difference of the maximum and minmum meastred imperatures thraughout

=° Overall Ambient Temperature around the Chamber veriation: 32 C
= Ovenl! Line Voltage varistion: 0.1 V
Chamber Size (WH*D): 171 e x 157 cim x 60 em

{MCF-0-077 1 Revi6 : Date : 22D872021)

OTHC

" Colibration Services
« /

CERTIFICATE OF CALIBRATION
Certificate No.: CO-1907007/23 Page 1 oftotal 2 pupes
Customer WATER ANALYSIS CENTER CO., 1TD.

1/94 Moo 5, T.Kanham,

AUshal, Ayutthays 13210
Equipment Conductivity Meicr
Maaufscturer EUTECH Model CON 2700
Serial No. 2657889 ID Na, WW1. 0136
Description -

Eovironmenta) Conditions  Ambicat Temperature:  (2022)°C

Relative Homidity: {50+ 10)%
Atmospheric Pressure:
Calibratton Location Juyhawks Labosatory (CL&EGL)
Rexcived Date 19 July 2023
Calibraton Datc 19 July 2023
Date of Ixxue 20 July 2023
Coudition of Arlifacts Used conditions but can ba calibrated

QA& 1
Checked by ¥ pproved by

Representative of Managing Dircetor

At as Technical Maneger

{ ) (KnayoslK.) {) (Sakda¥.}) { Dr. Ekachai Puntitwong )
() (PaiphanK.) (/) (OmnapaP.)

() (PongsskH.) () (NitiphongK.)

{) (KsnungC.) () (NonthachaiX.)

() (PramongP.) () (NoppolP.)

This calibration certificate shall nog be reproduced other than in full except with the prior written
approval of the Thai Heart Catibration Co., Ltd,
FEA69 REY.02 02724121

NIPRUIN Y-2



Certificate No.:  CD-190200723

Page 2 oftotal 2 pages

Reference Method:

- The catibratian mothod wsed was CP-177 bawod o0 an in-house method,

- This certificate can be traceable to e satianal standards, which is realizod the shown measursmen baits acoonding to-
dhe Internationa] System of Units (S1 Units).

Reference Standard ¢
Moterial BawhValue | LotNumber |  DueDuic Tracoability
-3 . 1473 pSfem $220611065 Dee. 6, 2023
Conductivity Standard e’ 4 ! .
il Solation | 25 mSiem | S226812006 | May 31, 2024 SCP Scjemon
Remark: This cortificats is traceable to the Intemational System of Unk (SI UnH) theough:
- SCP Science.
Results: (Probe Serfal No, : 93X219065]
ca S:)lm)'s Measured Value Correclion Uneestaimty ()
ion
1478 pSlem 147.5 pSlem 03 pSiem 25 pSem
| 1425 mSfm 1427 mSkem £0.002 mSlem 0.0051 mSfkem
Note:  Adjustmont points: 147.8p8/om 1,425mS/em
The above reported inty of isthe ded obtakood by multiplying the standard
uncertainty with the coverage fector & = 2.00, p ing & level of confid ¥ 1y 95%.
- End of Cortificate -
Calibrated ty Onmaps
FEAS REV.0Q G2ARI

AUTOMATION SERVICE CO.,LTD.

CALIBRATION LABORATORY

Instrument : DO Meter Cort, No. WAC-063
: DO3IP Yage 2 of 2

Serial No. ¢ 780065

Calibrate Procedure

O Thish was by comp with J solutios (PH/ORF)

L Thisi ‘was calib by pavison with scattering piste valee (Turbidity)

O This instrument was catibrated by comparison with svnductivity (Conductivity)
& This instrument was ealibrated by comparison with Sodium sulfite aabydroas (DO)

Conditlon of this vesalt of ealibration
1) Reference Standard Solution
Stndard LatBe Bawh  CemMo.  DueDaw
Sediom Sulfite Power 408K1405 - - .

2). Traceability This certification is traceable to
& Kanto Chemical Co,INC.
O DKK Corporation

Standard Soluti Before Adjust _ Afte it |
L imell at 25,7°C Indicator Errar Indicator Error |
Zero | 008 | W10 . 4020 [T B— e S
Span | 802 645 - 137 82 - |

DO Elecirode No, OE270AA(S) S/N 111F0029

Calibrated By P- l’oa#u

(Ms. Phance Yeoyem)
Technlcian

AUTOMATION SERVICE CO.,LTD.
CALIBRATION LABORATORY

a7

Autamation

BV 2010052024 Cert. No. WAC-065
Page 1 of 2
CERTIFICATE OF CALIBRATION
Instrumeat : DO Meter Machine 1 -
Moded: DO3IP Location : -
Seriul No. 788065

Manufctarer : TOA-DKK
Measuring Range :  0.00 ~ 20.00 mgA

Customer : Water Analysis Center Co,Ltd,
1/94 o008 T.Kanham, A.U-Thai
Ayatthayns 13210 Thailand

Date Of Received : 1140172024

Date Of Callbration : 1 /01/72024

Ambient Condition : Temperatere 26 °C
Homidity 58 % RH

Calibrated By : A A gor
{ Ms. Phanee Yooyen )
Technician
Approved By : -
{ Mr. Nipon Fhungtomek )
Tochnieal Manager
Date Of Insue: 1570171024

This Certificate may not be reprodeced othor than in full, exeopt with
the prior writien approval of the head of the industrial instrumests
calibration center.

Fd
- mm Inctech Metrological Center Co.Ltd.
] 8041 8ol 62, Sukhapiban 5 Rd. O ngoen,
- Saimel, Bangkok 10220, Thelland L,
“Fol. (862) DOO-6B20 #hcas 10 Inee) WWWIMCISILMENLOOM 4777 ciupmmmmma o 1 il

T POITC

P x
(mes: ie)

Certificate of Calibration

Certiticate No, @ MT24-3208

Page : 102
Customer 2 Water Analysis Covtt Co. Lid.
Address : 194 M5, Rojana Industriel Park, T.Knnam, A.U-Thel, Ayutihsys 1320
Description ¢ HotAir oven Order o, 1 52
Manufactuesr : Memmer Recelved date @ Mar22,2024
Model : UF280 Calibraton dats  * Mar 22,2024
Seral Ho. : B5820.0814 Environment Condition :
Sdantification No. 2 WwLoziz Tempesature s (254410) °C
Piace B Humidity 1 [60W-30) %RH
Calibration Method ¢ using In-house CP-MT-008 gt
with LX) Datx i Swilch Unit with The methods
bazed on Euramet Guide No.20 - guidelnes on ths Calid of
and/or Humidity Comtrolied Enclosuras.
Raference Siandard instrumants &
natument Mods) Sertal No, Carificato Noy ~ Due Date
LX1 Date Acquesition Ewlich Unkk with Bensor 34972A MY45D20008 MT237163 Nov 30, 2024

Tha sifect tha! the result relate cny 1o lhe leme caibraled. it was found pccurate ae shown an dste and plece
of calibretion only.

i ane kncoeble 1o the
Hstional insttule of Metrology Thelland { NIMT )

Systsm of Unit (81, through

was basad.on steadard uncertointy mublcted bR

The reponed d o
providing & level of confidence: of not leas then 85%

by:  MrYuliskom el App byt —_—
TR Pammwat Phukisn )
Issue diate 2 Apr 10,2004
™ rifcate whel not b ottiae than in ful excopt wih the prior writisn
spproval of inctach Metrologleal Center o, Lid
ReeHI) Fad 2024 FAMMT-012



4
- S Inctech Metrological Centar Co.Ltd.
38/1 Sol 82, Sukhapiban 5 Rd.. O ngoen,
- S Spimel, Bangiol 10220, Thalland
Tol (862) D0G-8B20 (Auc 10 e} Wwwimchstrument.oom

Cortificate No. : MT24.3208

Page ; 202

Function 1 Temparshure messuremont Result : Wihoit sdjustment
Cafibration point ¢ 184,180 ¢ Resolution : 04 °C

Caltbration Uncertainty of

point Temperature of UUC* at each position { *C } wisssikarant

t*c) Ch.t | Ch2 I Chs | Ch4 | ChS  Chg Ch.TI Cha | Ch [#-"C}

104 103494/ 103,933 102.871| 103.983| 103,990 |M.DBI'1D!.M3| 104.217] 104,022 045
180 179.985( 179,953 180.047| 170.685| 179.008] 120.088 180.065! 180.273| 180,105 0.54

Setting Owveran
tempersiure | Temperature | stehlfity unwomhyl variation
(€} ()] {¢-°C} 1€y | 1)
1040 104.0 0.3 088 | 13
180.0 180.0 041 o | 12 |

#1 Lower Leht Feant
#2 Lower Right Front
#3 Lower Lefl Rear
#4 Lower Righl Raar
#5 Upper Left Front
#6 Upper fight Front
#2 Upper Left Rear
#8 Upper Right Reer
#3 Geomelric Center

UUC® = Uni) under calibeation
Unitormity = Madmum snd Minkmom diference of measured termperalurs al any probes and

the i the sak and same Ume.

Dvoral) Varistion = Ditferanpe of ey valua batwesn e ma and minimum any time,

Statility = One ha¥f of the of stanyona probs.

000~
Rav.03 {Feb 2024 FA-MT052
Certificate No.: C11241754 Page:2al 2

Caibration Resufts:

Whhout Adiusiment

Ecoantric Emor: Weight ka be 173 0r 12 of Maximum eapacRy, taken From tho conlor of Bya pan e » zero refesence.

e
L1 s

Repestadity: Datermination of the standard dewviation ol weightng batanca,, Readabilly 0.0001 (9]
T

Norinalteetvaln (1) | Stndarnd Diviston
20 D.00004
e 000008
Eror . y 00001 ()
[ Nominal Valus | Convertionsl Mese |  Dispiayad Vesue ST r—— .
] &) (&) ] ®
_1 — 1.00001 1,0000 0.0000 0.00014 . a4
a2 20m02 | a2oom | eewn | oown | am
5 5.00002 5.00D0 0.0000 0.00011 204
0 10,0001 500000 | 00000 | 0.000M 204
[ 0 N.m ;Em D,a000 0.00012 20
s |  soocod | sooo0 | 00000 0.00013 201
. m—mﬁﬂﬂm‘ VD:DWIJ 0.0000 000018 é.n'
| eoaoome 100.0001 0000+ 0.00017 FC
20 g 110988057 —1 1200002 N oﬁ N Tm‘ zm_
150 i ogsss | teooonz | eowe :Mv‘f@ 1 2
00 | 1eesssme 2000004 | 0.0004 | oo 200
Tha End of Cartiicate
*m-;v\_um

CALFRLCDNTS: 12 Bep 2072

€= DKSH

o
% & Certificate of Calibration

Bt 10y
ey

Equipment: Batanca Certificale No: CO124174
Modek: 8L 2108 issued Date: 05 Jone 2024
SedalNo. {or D 15808131 WML 0022) Job No,: WO-00030302
Manufachser Sstarius Page: 1e 2
Condition: i comeition

Costomer: Walar Analysls Center Co., Ltd.

1184 Moo §, Rojana industial Park, Rojana Road,
Tambol Karharm, Amphur U-Thai, Ayuttheya 13210 Thalland

Condtion: BC = 02T
Humisty G0%RH & 28 XRH
Callbration Piace; Water Analysia Center Co., Lid. { upaineda )

184 Moo 5, Rojana industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thal, Ayutthaya 1321C Thalland

Cafbraiion By: Mr. Potavad Rusamirug

Catibeation Date: 05 ume 2024

The Method used: In-house mathod, CALAWIAT, basad on UKAS Lab 14

Traceabitty: This centificats Is Faceabla Lo the 51 Units mainisined by Netional instiuta of Metrology

(NINTT), Thadand theough DKSH Technology Co., Ltd. Corticate No. C02240400

/7::? _ Quw{vok

(M, Rungyrod Jeniittraluichal)
Person in charpe Authortred signetory
Rita (37, K ovovidan FacaabiEY of measrwment 0

by rage tasicr B3 &
Thisg spuilin maye pisohed Ty Z sarghed.
ot DU Techmwoy
i
BT s S B0
2430 Mkt ome, Bunguiat, Pleskienny. Sangheh 12K
Prcew w08 2038 2008
Daltvering Growth - in Asis and Beyoad. CALFALGULL ;17 Bep 2022

witm '111:191“1& fifia  THAI UNIQUE CO.,LTD.

I
II.' 80-82 hzwitfine uws, ] aaMwT 10200
#0-32 Pr ipotai R, P i Bangkok 10206)
Tel. D-2529-01 910, -2 17X2, Fan. D-22M1-1 KA, E-msil @ Webilee W o

PREVENTATIVE MAINTENANCE (PM)CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: S90FS AR N NY188%000¢
Costomer: hﬁmﬂg.qﬁs _tentey Coglted.
e, 25 ADY 2
Safay
Flame, lospeet/replace o-ting ncbulizer, spry elamber sad bomer
Flame, Cloen petubizer, spray chamber and bumes
Flama, Chock liquid trsp knterlock, burper Intertock, pressure refief bang
tnterlack and shietd interbock
Furnaoe, Choan wark bead . clecode tad shrowd VA
Frmace, Clean PE0 and PSD tmy N A
Fumsce, Check wates peossge 1Y ,A
Check draio tube
Chock cxbaues system

N

Chesk o pressurc scosor interlock
Chieck amut al gas hoses fie SpectrAA
Clesn comapuser comrol

Optics
IngpoctReplace thut extemal ephics sutfaces

Chock Warvelength Acturacy the coppes line 54 323,036 0 am » . 32%: ¥, om
Check that PMT % Gan the copper at 324.8 nmd mA 0.5 m slit widih, Gain
~ 27 tatrould be 2 64% or < 350V)

Flame, Chock 122 lag f5 werk

| EBR BRAQRACO0

AARUIN U-4



1iiim Inoglia d1fin  THAI UNIQUE CO., LTD.

; - CERY) .' HOeR2 vuuthzviflne weiouisyuwrr (ammazum opanme 10200

\lm 1.1|ﬂll“ﬂ 10N Tl‘lAlUngyE_CO.. LTD. II shothipeiai Rd., Banghhenphom, Premakom, Banghok 10200
I " WIR2 St e iian o se ey vvmvazama e LA L0382 B DHIINL IIKD, Fan OIM0ATAA. E rd | shw atsfl thalusibipar somm,. Wenite - s il crm
HOEH2 Prachisthipaiil Bil Bangiimphirosi. Prarskoen, Bangkol 10300 =

Tel SNV 52080 (A

T T T

PREVENTATIVE MAINTENANCE (PM) CHECK LIST

Electronics, FOR ATOMIC ABSORPTION SPECTROMETER
d Clreck pawst supply voliage Model & Serial Numbee: 207 AR A My15230000
d Choek cables aud comecton Comomer : Analysis Cemlfey Co.
CheckiTlean of) boards i By instsusnent Date: 26 ﬂﬂ zo:s!
O Furmee, Chevk camons mad aligot? ) A
Safety

Flanse, lupectreplace o-ring ncbulizer, spmy chamber and bumn:er/A
Flame, Claan ncbulizoe, spray chumber and umer N A
Fhume, Chock Liquid trap interlock, burner Inteslock, pressiune reliel bung Iﬁ

*+*Option for Graphite Zocown oaly

Mm? Flame, Chock the burner aoster
a

[m]
O
a
Paroecs, Coock PSD wecsssores N[ A interlock and sbickd nkerock
Annlytical performance d Furance, Cloan work head , eloctrode and shroud
Clexr the sample comparioent d Fursaee, Clean PSD and PSD tay
d Fluoz, Cherk uptake tadc form 72-006 b porovioute = 8.5 mtmin d Fumace, Check water prossure
g Teat Photometric noise, STOV = 0.000/  Abs (should be £ 0.00050 Al d Chock drain tube
Flumse, Test bigh solids nebalbzer sesting vse d Crick extaws symems
~Alttaces Cusppm=_0.¥Y9  Abs, and Precision d Check gas pressne seaer ioterock
okRSDye__ 04 5 (shoutd be > 0.55AM amd < 0.5% RID) IS/ Creck o all gas s for SpectrAA
b d Choan oompuier control
NWAw CuSppme Abs, and Preciskon .
(RSO Silshouldbe>0.3Abs tod <0.9% RSD) oEs lm/
O Forecr. Clamctorisic mess and sensiivity Cu 25 ppo=______Abaand NJA J Inspevi/Replace that extermal opiics surfaces
peecion (XRSD= 9 (it 6 3015 B s EA TR BSD) E{ Chosk Wavelengih Accumsy tbe copper line 1 323.0-326.0 o = . 3% am
Check that PMT % Gain the eopperat 3248 wm.d mA 0.5 vm alh width, Gain
=, 20,/ ookt be < 4% 5 330V
O Fusc, Chok D21ampis work ) fA
SIGN:
Engiawer 1

b

— _-_- ;v - -y .. a o .
ie===ran viiin Inwgtia difa THAI UNIQUE CO., LTD. 1_r- Muguﬂ_ dlla  THAI UNIQUE CO., LTD.

- i ey HO-E2 ow Willan ww I U Mz I nymny 200
NI MWLM EUIIVECAINE, QWM ) FILR2 Prachiihipsinl Rl Mampbinasplim, Prasskom, Bambih 16200
schathipainl B, Masghndugheusy, Pranskem. Busglel 0300 Wttt oo bl i i
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Bkﬁlwg PREVENTATIVE MAINTENANCE (PM) CHECK LIST
J Check powes supply voliage: FOR ATOMIC ABSORFTION SPECTROMETER
/  Ceck cables and eonscetors Modp]&w AA 24oFS N AR0gH noYs

Check/Clean off hosrds in the fnsrumens Castomer: oy ﬁn_glgf:l; Captey Co H‘o!

IS/ Framnee, Chésk extorta s alige®

¥
"
E

**Qption for Graphits Zserran only ) E{
e E/ Fwe, tnspeureptace o-ting netitiser, spray chamber and bumer
echan! 1]
u] Cheek thek - N/A B/ Flaoe, Cleat nebulizer, spray chember and bumer
d Farmace, Chock PSD socesaorics Flame, Check Giquid trmp interiock, bumer inferlock, pressure rckicf bung
Analyticsl ger Formanse interfock and shicld interlock
Cllcar the samplc consperimeat O Fanace, Clean work hoad , chectrode and shroud f {A
O, oo Chock uptake sobc form 7.2-10.6 . per i = sumin MR O Fomace, ClesnPSDad PSD oy W [
E( TetF nolse, STDV =0.000 £ be 5 0.00050 Abs) EJ Fomacé, Cheek water pressure ) [}
O flenw, Ten bigh solids acholizer sciting txc N/A Check drain fube
-Alrfssct CuSppme, Abe, e Procivion d Check exhout sysiem
CARSD}= % (xhould be > 0.55.Abs 2nd < 0 3% KSD) d Check gua sensor inertoek
b E/ Chesk and all gas boscs for SpectrAA.
KA CaSppm= Abe,nd Precision d
Clean computer control
(HRSDI_________bilahould be » 0.3Abs i < 0.5% RSD}
4 i o
Frrae, C ') yCu2sppo=_O-fL  Abs,ad
Preckion (%RSDI_ub % Gbould bex 015 Abs and < 40% RSD) J Tnapoct/Replace that extemal optics saréaces
Check Wavelength Ascuracy the copper llne o1323.0-326.0 nra = 3 8528, v
d Check that PMT % Cain the copper at 324.8 nm.4 mA 0.5 nm slit widih, Gain
ﬂ( = D915 (should bo < 64% or & 380V}
KGN Flame, Chock D2 lamp is work
ot dnwel, HS,
mn
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BSC Certification Test Report

Ekectronics I
Page 1 of &
d Chock power supply vollage
/  Chork cables and conncerors Certificate No. : M133323
Cheek/Chean sll boasds in the instnument
O Fumace, Choek camers end wiign®s ¥JA Customer Name:  LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED |
Customer Address :  1/94 Moo 5 T.Kenharm, A.U-Thai,
“*Qption For Graphite Zeeman ooty |
Phra Nakhon Si Ayuithaya 13210
lmdullg |
Flame, Cheek the bumncr adjuster
[m] Furmace, Chesk PSP sories N!A Equipment : Biological Safety Cabinot Class 18 Type A2
Analytica Jrhmnn Manufacturer ! Microtsch
J Clear the sampie compartment Modsl : V6T
Flame, Check uptake mtc form 7.2-10.6 mi. per miare =_ 2.5 ml/min
P P SerfalNo ¢ 0972
Teu? noise, STDV «.000 8 Abs tshonld be < 0.00050 Abs)
B} Flame, Test bigh solids nehulizer seitiag use T Na: 2 WL 0064

=Ait/acey Cu S ppm = 12. ys Abs, 3nd Precision

~ .
(%RSDI=__ QL3 % (shouid be > 0.55Abs and < 0.5% RSD) Were in accordance with EN12469 [] NSF49  [] Manufacturers specification

o Text Date ¢ 12102023
“N2WAcer Cu § ppro = Abs, and Procisi 1
P roRson DueDate : 11/10/2024 or after HEPA filters are replaced or anit s moved |
(%RSD)= S#dshauld be > 0,JADs and < 0.5% RSDY
O  rumxea istic mass and sensitivity Cu 25 ppb = Abs, and N/A Teat by : Mr: |
Pretision (SHSD)= % [should be> 0.15 Abs and < 4.0% RSD) |
" |
Approved by : — } o~ |
SIGN ¢ (Mr.Kridsada Thinhnatoes)
. - . Autherized Signatary
*&"' e Customer ﬁ’r‘l” —
Istued Date 16102023
e Sw;ya Masharren,. 3 amgq e — |
[ L] which realixs the wnit of measurement sceording to
the Tnternations] System of Unlts (ST). |
w Vo N8y This certificate may not be reprodaced other than in fufl execpt with the prier written appreval of the Megali Company Limited.
Megafll Co.Ltd. MG-FM-7.8-001, R00 {01/07/19)
MEGAFIL CO.. LTD. \ MEGAFIL CO.. LTD.
egaﬂa 99/183 Moo 3 Temban Bang Rak Nol Amphr Mueang Nanthaburi 11000 e afia 997183 Moo 3 Tambon Bang Rak Noi Amphur Mucang Nonthabori 11000
Cecro Tel, 0252860812 Frx. 0-2928-6083, 0-2525-7034 s g oty Tel 0252660812 Fun. 0-2528-6083, 0-2525-7034
Sofutlce ooh Email : megafil groupg i " www.mcgsfilooth Emall : megafil group@gmeil.com
=— ! —
| Page20f6 | Page3of 6
Certificate No. : M1333/23 i Certificate No. ¢ MI1333/23
|
Procedore Used : ! Esmpesn Standard EN12469 : 2000 ey the steius of British Standard, i |
F eriteria for microbi safety cabinets, I 2. Inflow veloclty test. |
| ! NSF Intemational Standard / American National Standard NSF / ANSI 45-2008 | | Select method. : 0O »m [ xtwust veloety. & vrG' Spocitications
‘Biosafoty Cabioet : Design, C i and Field Certificati | MGF's Specifieations method .
! Austialian Standard ; AS 1807.23-2000 Determination of intenstty of radiation T&ss 056 0'57|9‘f 054 (ms.)
from germicida] ultraviolet lemps. | ‘0.59 $0.541055[056 057 i
! Menofuctirer's specificatian. ;057 056057 0.54| 0.58 ,
| ioss 1058 | 0.57 0.58(0.59
1. Dovwnflow veloclty test | 057 05440.54 055 057
Measurenvent Information | H
e s Average Inflow velocity 0.47 m/s (93 FPM.)  Velochty range 2040 ma{ =3 FM)
I' ) Grid Spacing | GridSpacing  Probe beigiat
| NoofRows  NoofReafings | o gy Side-Side Above eash | .
[ i dimension (nch Inflow 4, FT
[ 8 4304 1738 100 mm | Tuflo ~[8x7 -Guchxiuek) i
‘ Inflow volame(Q) m CmM
Measurement Dats.  (m/s,)
0.35] 0.41 | 0.42[ 041 | | Resalt Summary ] Pan [ Fant
|
| 039] 034 [ 035|034 | | |
| | Adjustments Required [0 Fenspesa O Damper |
Avernge veloclty 038 mi (75 FPM) Velocity range 025050 m/s (558 FPM.)‘ |
used :Thermo Model 425 B/N: 03004786 Calibration date: 16/02/2023

Uniformity( EN:+/-20%avg.) _garo-wrmu 60-90 FPM)
Supply fiiter dimenslon 24172  (inch xinch} Supply fiterarea 1069  SQFT 3. HEPA filter leak tesi.

[ |
Downflow volame (Q) N)} e CFM. ‘ Measurement Data |

Result Sammary M Pasa O Fall | ‘ PAO Upstream . Messured feak |
HEPA Fiiter pecifiextion
| ‘ Canc.(cakeutated) pesetration |
Equipment used: Thermo Anemometer  Model 425 S/N: 03004786 Callbration date: 16/02/2023 - |
| | Supply HEPA Filter 17 pgll; <0.003% <0.003%
— 1]
l Bxhust HEPA Filter 17 pgli <0003% <0.003%
I H
! |
MegaFl Co.Lud MG-FM-7.8-001, ROD (0107/19) Mogafil CoLed MO-FM-7.8-801, RO {OLA/19)
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. MEGAFIL CO. LTD. MEGAFIL CO.. LTD.
egaflg 99/183 Moo 3 Tambon Bang Rak Noj Amphur Mucsng Nontiaburi £1000 egaﬂj 997183 Moo 3 Tacbon e Rk N Arphusr Mssaog Noechabur 11000
Leading Slution Td. 0-2528-6081-2 _Pox. 0-2528-6083, 0-2525-104 . Tel 0252860812 Fax 0-2528-6089, 0-2525-7034

afileo.th E-mafl : mogafil iLoom . - ooth Bemail ; megafil il.com
r "
Pagss of 6 I Page 5 of 6
Cestificate No. : M1333/23 Certificate No. : M1333/23
Leak location ‘ Remlt Sammary
Supply HEPA Filter Exhaust HEPA Filter | Downfiow Pattern test Fl Accopt [ Non-Conforming
Back Back | Vicw sereen retentlon test B Accept O MNon-Conforming
Work opening edge retention test Accept [J Nox-Comforming
| Sashifwrindow seal test [ Aceept [0 Non-Comforming
|
- = i 5. Site installation
Resalt Summary B Pum O ra l Sash Alarm. O Pas O Fan NA
i nterlock System. O Pass 3 e B NA
| Equipment used : Acrosol Photometer  Model TDA-ZH  B/N ¢ 21683 Calbration date:  16/02/2023:
i Exkaust Systom Performance O pass O ran B wa
Equipment used: Smoke Generatr  Model TDASC  8/N: 21623 ! |
H | ‘Remark / Recommendation

|
| 4. Atrflow smoke patterns test 1 i 11 Site nstallation Tifnaniavaey |ﬂumn€|ﬂﬂv'kﬁ§'u#
—— |
| 1. Downflow Paitom test : Smoke shall bo passed from one end uf the cabinst & the other, aloog the
| centerline of the work Furfacs, it a belght of 4 tnch (10 em) above the 10p of the access opening |
2 View soroen reteation toot : Smoke shall be passod from ane eod of the cabinet to the otber, 1.01n
(2.5 cxn) bekhind tha view screen, &t 8 haight 6.0 inch (15 cm) sbove e top of the accesy opening. |

} 3, Wark opeming edge retention test : Smoke shall bs pasaed along the entiro perimeter of the work opening

6. Tinmination Test (Lighting) : Option

Lighting should be adequate for safo working within the cabinet. Illumination measured at the work surfacs,

Lox
Particalar attention shouid be paid to comers and vertical edges. |
. . . ) |
4. Sash/window seel test : Smoke shall be passed up the inside of the window 2 in. (5 cm) from the sides | 509 959 912 557
and along the top of the work area, | T
| | 861 1439 1486 765
l |
| Bemark :
|
|
|
|
Megafil Co e MG-FM-7.8-001, RO (OL7/15) Mogefl Co, Ll T MG-FM-7.8001, ROO (0L/07/15)
MEGAFIL CO.. LTD. . -
/ /eg afi A 99183 Moo Tumhon Brag RakiNol Ampbur osangNontit 11060 Master Calibration Co.,Ltd.
eading Solution T (R2528-6081-2  Fax. 0-2528-5083, 0-2525-7034 MCAI= 547 Soi Ratchadanivat, Kvwaeng Samsennok, Eher Hozytwang, Basgkok 10310
: - wwwacgsfileoth Bmall : megafil group@gueflom MASTER CALIBRATION €0..LTD. TeL. 1 (12) 274 29789, (02) 2409878 Fax - (02) 274 2518, (@) 274 2989
[ — Webnize: : Bmal on.com
| Page 6 of 6
Certificate No. : M133323
 erin e e ) Certificate of Calibration <
Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm. LIQUID BATH
Sball bonot less than 400 mW/m2 when measures at work floor surface.
| Wi |
o Certificate No.: MC 2314268
| 630 14%0: 1520 L Customer ‘Water Analysis Center Co., Ltd. BEE
| 440 960 70 430 1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210,
Reference Job No. 23.2833 Received Datc : 15 December 2023
Remark ¢ Description Water Bath
Manufacturer « ESSTELL Model : EWB-122D
Serial No. 1 20180508122 ID. No. : WWL 0214
Marking Additionally for the purpose of identification by this laboratory a label marked
| with this certificate number ( MC 2314268 ) has been attached to the case.
Method + In‘House calibration procedurc MWI-T-029 this method is reference to
ASTM E715 "Liquid Bath".
Location of Calibration  : Weter Analysis Center Co., Lid, ; Laborstory.
| Enviranmentat Condition : Ambient Temperature : (29.4 t029.8)°C
Relative Humidity : (49.0 to 52.0) %
| Date of Calibration : 15 December 2023 Dateof lssus  : 19 December 2023
|
Checkedby: _ _ Chalwrld Approved by : t: &,
Chalermkit Rakphada Amlpmg
( Calibration Enginoor ) { Technical Manager)
The are for a confld: pmbdﬁlityofnppmximuely%%
This certificate is issued in with the conditions of itati gmnmdbyth: i di:
Conncil of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
-0 v.helahurntm-ynnﬂmmmbﬂnytomm@mdnanonalstandaxdsandtotheumtsnfmcammcntmahudattbe
0~ national y. This certificate may not be reproduced other than in full except with the
| pnorwnmappmvalowatchah‘bmnm&,L:d
Megafi) Co,Ltd. MG-FM-7.8-001, R0O (01/07/15) [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021)
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Khet Banghok 10310

547 Soi i
MCAL Tel. : (02) 274 29789, (02) 2742987-8 Fax ; (02) 274 2516, (02) 274 2959

MASTER CALIBRATION CO.,LTD. Website : > il : om
Certificate No.: MC 2314268 Page 2 of 3

Reference Standard [nstrument :

Description Certificate No.  Scrial No. Due date Traceable thra

Data Acquisition/Switch Unit MC 2301270 MY44020009 9 Mar 2024 MCAL

‘With Thermocouple Type " T * [D. No.27/1 to 27/5

Tracezbllity :

The measurement standard traceable to the international system of units (ST) through certificate as mentioned above

1. Calibration Procedure:

This was to ASTM E715 - 2007 by comparison with calibrated sensor under

no load condition. The sensor were placed on five points and located one sensor in each of the eigh comers of the
chamber and was away from the cach wall of 5 cm to 10 cm. And placed the five sensor within 2.5 cm of the

geometric center of the chamber.
Tempn Unif ity -the il difference of at any sensors end the
al the refe Jocation which are observed at the same time or at as close an
observation time as possible to ine the pattem or within the chamber under

steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest I i of p at any one
Sensor.

Overall Variarion - The Di of the maxi and minmum
observation,

- Overall Ambient Temperature around the
Chamber veciation: 1.3 °C
- Overall Line Voltage variation : 0.0 Vv
- Chamber Size (W*H*D): 50 cmx 12em x 30 cm
-WaterLevel: 7 om

Checkedby:  Chalond

[MCF-Q-077 ; Rev.6 ; Dae : 22/04/2021}

Q) MCAL l\sgg_ster Calibratingn Con:nhl.mt’fol.

MASTER CALIBAATION CO.,LTD, Tel. :(02) 274 2578-9, (02} 27429578 Fax : (02) 374 2518, (02} 274 2989
Website: i E-mal io0.com

Certificate of Calibration

TEMPERATURE
CONTROLLER ENCLOSURES

AN
S e,

MICTISLTIS A702S
CALRRATION D103

Certificate No: MC 2314270 Page 1 0f 3

se
Customer Water Analysis Center Co., Ltd. &

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. 1 23-2833 Received Date  : 1S December 2023
Description . Incubator
Menufacturer : Memmert Model : IN260
Seqial No. : D619.0170 ID. No. : WWL 0192
Marking : Additionally for the purpose of identification by this laboratory a label marked
with this certificate number ( MC 2314270 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-031 this method is reference to
TLAS G-20 "Te¢ C
Location of Calibration ~ : Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Amhient Temperature : (25.2 10 25.6 ) °C
Relative Humidity : ( 65.4 10 66.2 ) %
Date of Calibration i 15 December 2023 Date of Issne ;19 December 2023
Checkedby: __ Cholowl) approveary:  Aikh tg-.n
Chalermkit Rakphada Aittipong Kakjan!
{ Calibration Engineer ) ( Technical Manager )
The arefora probability of approximately 95%
This certificate i issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the lab y and its bility to ized national d and to the units of measurement realized at the
ding nati dard: y. This certificate may not be reproduced other than in full except with the

poor v;nm approval of Master Calibration Co.,Ltd.

[MCF-Q077 ; Revss ; Date : 22/04/2021]

547 Soi S Bangkok 10310
MCAL Tel. : (02) 274 29789, (02) 27429878 Fax : (UZ) 274 2518, (02) 274 2983

MASTER CALIBRATION CO.LTD. Website G E-oxail

Certificate No.: MC 2314268 Page 3 of 3

2. Result of calibration :

Temp e A Test
T:':::;i Measured Temperature (°C) st Spread Locatlans Uncertainty
0 ™ w | m ™ Ref. 85 @0
45.0 44.5 444 J 445 445 446 0.45 |
Chamber Cha Result B
Destred Centroller Indicating [ Temperature Temperatare Overal
T T Stability Uniformity Variation
e OO Loa) | Lt - (a=]
a5 | aso 45.0 ez | 0.88 1.5 |
The reported uncertainty of measurenment was based on a standard i iplied by a age

factor k& = 2.0, providing a level of confidence of approximately 95 %.
This certificate will certify of the calibrated equipment only.

End of Certificate

Checkedby:  ChelerNih

[MCF-Q077; Rev.6 ; Date : 22/04/2021)

MCAL o e

MASTER CALIBRATION CO..LTD. Website = corn E-mail

Certificate No.: MC 2314270 Page2 of 3

Reference Standard Instroment :

Description Certificate No. Serial No. Due date
Data Acquisition/Switch Unit MC 2214032 MY41029992 26 Dec 2023  MCAL
With Thermocouple Type " T ” ID. No.3V/| to 314

Traceable thrn

Traceability :

The measurement standard traceable 1o the intemational system of units (SI) through certificate as mentioned above

1. Calibration Procedure;
This was calit o TLAS G-20 by ison with calibrated th P

type T under no load condition. The Thermocouples were placed on nine points and located onc thermocouple

in each of the eigh comers of the chamber and was sway from the each wall of 5 em to 10 cm. And placed the
ninth thermocouple within 2.5 em of the geametric center of the chamber.
Temp Unif ity - the i difference of

al any sensors and the

moeasured temperature at the reference location which are observed at the same time or at as close an

abservation time as possible to ine the pattern or h within the chamber under
steady state itions. The refe sensor should be located at the geametric center of the chamber.
Temperature Stability - onc-half of the greatest maxi i of. at any one
SETSOT.
Overall Variation - The Diffe of the i and minmum P gh
observation.

i i [*= %" Overall Ambicnt Temperature around the Chamber veriation : 0.4 °C
f “:»;’__ Overall Line Vohage variation: 0.0 V

Chamber Size (W*H*D) : 65 ¢m x 80 em x 50 cm

Checkedby:  Chalawdid

[MCF-Q077 ; Rev.6 ; Date : 22/04/2021)
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MCAL

MASTER CALIBRATION CO..LTD.

T, : (U2) 274 29789, (02) 27429878 Fax : (Q2) 274 2518, (ozjmms

547 Sai Ratchadznivat, Kvacag Samsennck, Khet Hoaykwang, Bangkok 16310

fon com B-mail

Checked by :

Master Calibration Co.,Ltd.

547 Sal Bangkok 16310

MASTER CALIBRATION CO.,LTD. L £ (G 27A 9T, (2) ZUST-8 Fux: (02 214 216, (O0) 24 5%
e k= Weehsire : oo.com E-mail om
Certificate No.: MC 2314270 Page3of3
. . .
PR i Certificate of Calibration _,
& o *n.,“
T4 N A Test &
L) e — — — AUTOCLAVE 2 &
Indicsting " = { 2’«, %)
Temperature N wred Tempermor {°C) at Spread Locat nc:rulnt;! @ et
O | = " " ‘48 w6 || M 8 | Ret#d || @0 ' poale )
35.0 352 | 352 [ 352 | 352 | 351 [ 351 | 3se [ 351 | 351 | oae Certificate No.: MC 2314269 ”g!‘ 10f3
= ES St i %
Chamber Characterization Result _ _ _ sy Customer : Watcr Analysis Center Ca., Ltd. 5%
Desired Comtralier Indicxting Temperatore Temperature Overall 1/94 Moo 5, TKantham, A.U-Thai, Ayutthaya 13210.
T Stabllity Uniformity Varistlon |
1 (52 €O o ca o0 1 Reference Job No. : 232833 Received Date : 15 Docomber 2023
35.0 350 350 0.13 021 0.4 |‘ Deseription . e
Manufacturer . TOMY Model : Autoclave ES-315
The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverge Serial No. : 51135128 1D. No. : WWL 0083
factor k = 2, g4 level of of L 95 %. Marking : Additionally for the purpose of identification by this laboratory a Iabel marked
This certificate will certify of the calibrated equipment only. with. this certficate number ( MC 2314269 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-036 this method is reference to
End of Ce t based on BS 2646 : 1993 Part 5 "Autoclave”.
Location of Calibration  : Water Analysis Center Co., Ltd. ; Laboratory.
Environments] Condition : Ambient Temperature : ( 29.4 ta 30.7 ) °C
Relative Humidity : { 50.0 t0 52.0) %
Date of Calibration ¢ 15 December 2023 DatcofIssue  : 19 December 2023
Checked by __E_M L Approvedby: A]}%:n o
Chalermkit Rakphada Aittipong jlv&nﬁ'
( Calibration Engineer } ( Technical Manager )
The inties are for ‘probability of 95%
This certificate is issued in with the conditions of granted by the National Standandization

Council of Thailand-Office of the National Standardization Council that has assessed the measorement capability of
mehbmawwmdmmbﬂnymwudmnmﬂmdmdsmdmmemmofmmmtmhzedmm

g national

may not be reproduced other than in full except with the

pnmwmﬁmappruvaluszsern.lilnmonCo..ud.

[MCF.Q-077; Rev.6; Dtz : 22/04/2021])

547 Sot Rarchadanivat, Kwaeng Samsennak, Xhet Husykwang, Bangkok 10310
Tel : (02) 274 29789, (02) 274298 7-8 Pax : (02) 274 2518, (02) 274 2989

MCAL

MASTER CALIBRATION GO.,LTD. Website : E-mail

Certificate No.: MC 2314269 Page 2 of 3
Reference Standard Instrument :
Description Certificate No.  Serdal No. Duc date Traceable thra
Temperature Recorder RTD 100 Ohm  MC 2300163 M79252 9 Jan 2024 MCAL
Temperature Recorder RTD 100 0hm  MC 2300164 5978194 9 Jan 2024 MCAL
Temperature Recorder RTD 100 Ohm  MC 2300165 M79251 9 Jan 2024 MCAL
Traceability :

The measurement standard traceable to the intemational system of units (SI) through certificate as mentioned above

1. Calibration Procedure:
The
The calibration was

list above was

an accuracy of temp in a chamber of the sterilizer.
d by direct of p
with thres tamperature sensors. The data was recorded in a period of fifteen minutes of the sterilizing status. The
temperature scale used was based on ITS-90.

The calibration of sterilizcr wes carried out at the point indicated by following the In-honse calibration method

using the standard thermometer

No. MWI-T-036 based on BS 2646 : 1997 : Part 5 in Tests for perfonmance section.

#w - Overall Line Vollage veriation: 0.0 V
In the Upper_ /A«
hafl 43
R S S
=
UUC Sensor
#1
o
[ .-_.._'.,‘?.' ........
Drain/ Vent
Checked by : Chalermis

[MCF-Q077; Rev6 ; Date : 22/04/2021)

M c A 54780 ‘Bangkok 10310
l— Tel. : (02) 27429789, (12) 2742987-8 Fux : (12) 274 2518, (02) 214 2989
MASTER CALIBRATION CO.,LTD. Website : Boil: D
Certificate No.: MC 2314269 Page3of3
2. Result of calibration :
T Measnrement A 'y Test
I — e e —_—
Indlcating " .
T:ﬂp". Py Measured Termperature (°C) at Spread Locations Uneertainty
o) #l 2  0m @0
121 121.72 121.73 121.95 0.61
Charscterization Result )
Dexlred Setting Timer Indlcating Indleating Overall
Setting ‘Temperature Pressure
) rc) | {mln) | °C) {KPa)
@ [ o= | s | 120

[MCP-Q-077; Rev.6; Date ; 22/04/2021]

AIRAUIN 99

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor & = 2,p

g a level of

of 95 %.

This certificate will certify of the cailbrated eguipment only.

Checked by ¢

End of Certificate

Oralermi

MCF-Q077; Rev.6; Date : 22/04/2021]



wiiin qufmseiih dia
WATER ANALYSIS CENTER COMPANY LIMITED

Td Ty A AT Bute SYELsAlBgIe) 13210
94100 5, T Xacham, AU-Thal, Aywibya 13210, Theilond
Tek:0:35226-383, 0-35800-59 Far- 0-35000-334

i gueknimhb dnin
WATER ANALYSIS CENTER COMPANY LIMITED

154 Wi/ S A arn o 6.5 s.rsuarfiegsen 1210
154 Moo 5, T-Kenburn, AU-Thal, Ayuithays 13210, Thailand
Tal: 0-3S226-3K1, 0-35200-993 Pax: 0-15800-394

High Volume Air Sampler Calibration Worksheet

High Volume Alr Sampler Calibration Worksheet

Project Site @mnﬂﬂnlﬂmmn:\ Pagelafl
Location ¢ ‘Falarizou
Dite of measorement : 41024
Warksheet No. : C-04032¢-WWLO0SS __ Callbratien Orifice
High Voheme ID : WWLOD1 Calfbrator 1D WWLOIG
High Volxme Model : TE-S170 (TSP) Calibesio Model TE-5028A
‘High Volume S/N s 2729 Calfbrator N : 127
Amblent Condition Calibente Deze t 13032023
Tamperataro (°C) : E3 Quakity Srendland Slope * 15945
‘Barometric Pressure (oomflg) : 756 Quality Standard Intercepe : 001874
dedn H,0 Qud 1 c . 5
Test No. Linear
° ) @i ctmp (Comcizd) Regrsion
1 490 1390 500 49.80 Elope: 3333
2 440 1318 ° 47.0 ~46.81 nimeps: 3,065
3 320 1126 410 4083 iCarrsharion Cofficeint : 0.9995
4 240 0976 360 3585
3 2.00 0.892 30 3287
1(Chart) (
600 7
s00 | y=33.515x+ 3.1776
400 |
300 :
| 200 +
100 % I
09 ——— |
0.000 0500 1.000 1500 §
Qu (ow/mle) |
3
Calibrated by : M( Approved by : &
Mr. JITTAWEE WONGMAKHEB Mr, RUNGSASIKORN ROSUM
Cheamiat Techmical Manageameet
FOLAB 5525 windid ) AdRAH a0 w1
1itn qutnsihh dvde
WATER ANALYSIS CENTER COMPANY LIMITED
1154 1} 5 RATINTL 0,430 . ATTUMYI DgAT 13310
14544003, T. Ko, AU-Thl, Aystiimyz 13710, Thaikeod
Tol: $35226389, 0-35800-993 Faz: (-35800-994
High Volume Air ler Calibration Worksh
Prefect Site : ﬁgppﬂgﬂﬂnmm Pagelof]
Locatios : et
Dateof
Workskeet No. :
‘High Volume ID : . 4 WWLOL03 )
High Yalame Medel TE-5170 (TSP} Calibrator Model _ - TE-SI!EIA
Figh Volame S/ : 2736 Calibrator SN : 7
Ambent Condition Callbrate Date : 137372023
Temperature (*C) : 2% Quality Standard Slope L5995
Barometric Prossure (mmHg) § 756 Quality Standard Interoept : 001874 ,
deha H0 Qe 1 ic . :
Test No. Linear
bk (mct) (wirin) @a) | (Comaen Regrasion
1 490 1.3% 50.0 49.80 Bloge: 9338
2 440 1318 470 4681 Fatercept s 3.165
3 320 1.126 410 50,83 [Cerrelition Coefficeint : 0.9995
4 240 5% 360 35.85
s 200 0.892 3.0 3287
r— = =i i
| 1{Char) 3
| 600 |
. y=33515x+ 3.1776
400
300
200
100
0.0
0.000 0.500 1.000 1.500
| Quy ()
Calibrazed by : itl[l ; J; Approved by : @

M. ITTAWEE WONGMAKHEB
Chemist
FOLAB 55125

Mr. RUNGSASIKORN KOSUM

i |muﬂ:|u,n.m mh:rve
MARWIN ¥-10

Profect Site Muan NI IsInEagsT Page L of |
Locaties : Tamuuw
Drnte of | 47372024 .
Worksbeet No., © C-840324-WWLDIS6  Calibration Orifice
High Volome I : WWLOOSS Calitmator 1D B et -
High Volums Mede! ; 1'5-5170 (TSF) Calitrator Model ; TE-5028A
High Volume 8/N : ____Amo e Calitestor S/N ; nn
Ambient Condition Calfbress Daze : 133023
Tempersture (°C) : 26 Quality Standard Slope 1.59945
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.01874
daBO Qo 1 1© . [
Test No. Linear Regressi
e (inch) (i) (Chan) (Coareetnd) o
1 590 1.524 520 51.7% t5lope : 32.18
2 5.10 1418 48.0 47.81 lsdereegn © 2,384
3 420 1288 “o 4382 |Comelstion Coefficeint : 0.9993
4 350 [REd 400 39.84
5 1.80 0.847 30.0 29.88
1
5{Char) H
600 I
. 1 v =32.305x+ 23933
400 i
300 ]
200 ¢ !
100
00 4 R ‘.
0.000 0.500 1.000 1.500 2.000
Qu (i)
. 511& by —g/

Mr. [ITTAWEE WONGMAKHER

Mr. RUNGRASIKORN KOSUM

Cheraist Te
FOLABSS-125 R T TR : 1oz wh 1wty
13 quiinnzinh dvin
WATER ANALYSIS CENTER COMPANY LIMITED
194 Wy § AT B.GE 9. wTzun I B3 13210
U594 100 5, T-Xaskers, AL-Tha, Ayorhaya 13210, Tealaod
Tel: 035226-303, 0-35300-993 Pe: 0-15900-24
High Volume Air Sampler Calibration Worksheet
Preject Site : I'ml-guqyndwgtnun Pagelofl
Locatios :
Datz of measurement
Workshest No. :
High Valuma ID WwLO103
Bigh Valuma Modal TE-5028A
High Voluma SN B i 3271
Amblenr Conditten Calibrats Din 13/03/2023
Temperature ('C) : Quality Standsrd Slope y
Burcmetric Presure (mmHg) 1 Quality Standard Intercept -0.01874
dein H;0 Qu 1 1c N .
Tost No. ey oth) (o) @ ) Lincar Regreszion
1 460 1.347 50.0 49,80 filope: 2797
2 330 1.143 44.0 43,82 fimtervept . 11.964
3 250 0.99 40.0 39.84 Carelation Coefficeint ; 0.9994
4 220 0.938 38.0 37.85
5 150 (%3 340 33.86
I (Chart) {
600 T

Calfbrated by : E%I;;k

500 y=zsnssx*y
! |

0.000 0.500 1.000
Qo (¥/mia)

daved by ;

Mz [ITTAWEE WONGMAKHES
Chermist

FOLAB 551725

Mz, RUNGSASIKORN KOSUM

Timip Mg
ufldadetl 1 RuRTAL: 1o 2560 mih:1voes




wiin guisinsih i
WATER ANALYSIS CENTER COMPANY LIMITED .

1794 4y S RATIT 0.0 e.rszunseft g 13210
1/34 3400 5, T-Xanburs, A-U-Thal, Ayoctirys 13210, Thaitaod
Tel: 03522630, 0-35300-353 Fax: 0-35000-854

High Volume Afr Sampler Calibration W

Project Site : muaamnmnTN TnusaLsm Pagelofl
Location : nlouniy
Date of measurement a0
Worksbeet No. : C-040324-WWLAISS  Calibration Orifice
High Volume ID : . WWL0095 CalibramrID:
High Vaiame Model : __ TBSITO(TSE) __ Calibrazor Model :
High Volume &N : m’v Calibrator SN ¢
Ambfent Coadition ) Calibrate Date :
Tempersturo (°C) : B Quality Standard Slope
Baromegic Pressore {mmBg): _Zi _ Quatity Standard intercept
—
delnn H;0 Qus 3 Ic
Tetde (nct) iz ) | (Cormecmg) Lo Regmin
1 490 13% 50.0 49.80 Slope 3338
2 440 i 1318 4.0 46381 finterompt s 3165
3 320 1.126 4.9 4083 |Curwiation Cosfliceint : 0.9995
4 240 | 0976 360 35.85
5 200 | 08% 30 3287
{ 1(Chart) l
600 -
500 )[ y=33.515x+3.1776
400 -l 1
i 300 T
! 200 !
H 100 l
oot - + +
0.000 0.500 1,000 1.500
1 Qg (w¥in) 1
|
Calibrated by : ,' ; H Agproved by : —. 2
Mr. ITTAWEE WONGMAKHEB Mr. RUNGSASKORNKOSUM
FOLAB 55125 un m\nﬁxu.m wh:1veal
Wi uiiresih duin
‘WATER ANALYSIS CENTER COMPANY LIMITED
154 WY SAATUHDS ©.48 9. MITUNTH: RS L8210
194 Moo S, TXankaro, A-U-Thel. Aywiiays 13210, Theikeed
Tk 0-15215-313, 0-35200-393 Fe: 0-35800-5¢
High Volume Afr pler Calibration
Preject Bite : mmmhawnm Pagelofl
Locatian hrunauls
Date of messnrement =
‘Worksheet No. 2
High Volume ID : WWL103
High Volume Medel :
Titgh Volume S/N +
Ambleat Condition 130372024
Temperatare ('C) : 159945
Baromerric Pressure (nmilg) : 756 Qualty Sndard Trercept : 00181
delta H,0 Qua 1 ic ] .
TestMo. (inct) (i) (Caar) (Cormeotnd) Lnexr Regresaion
1 450 1.390 500 49.80 Slope: 3338
2 440 1318 470 4581 flaterezye: 3,165
3 320 1.126 410 40.83 |Carrelation Cocfficeint : 0.9995
[ 240 0976 360 35.85
s 2.00 0.892 330 32.87
T{Chart)
60.0
- y=33515x+3.1776
40.0
300
200 |
100
00 e e g e e e
0.000 0.500 1.000 1500 |
Qg (m¥/rain)

wisin quikareih drin
WATER ANALYSTS CENTER COMPANY LIMITED

154 Ty S AN 0.5 ST TR ngae £3210
1/54 oo 5, TEabem, A.U-Tha, Ayutfiarn 13310, Thadland
Tol: §-35226-393, #-35300-993 Fx: 0-25800-356

High Volume Air Sampler Calibration Workshkeet

ProjectSke ¢ auaammnmIlIawanss Page 1l ofl
Location :
Date of meavurcment ©
‘Woriabert Na. :
‘High Volume ID :
High Velume Model ;
High Vetume 8/N :
Ambient Condition
Teaperatmre (°C) :
Barometric Pressare (mmHg) : 756 Quality Standard Intercept -0.01874
deltal,0 Qu 1 1© L :
Tost No. (inch) (aonin) © © 9 Lanear Regression
1 4.50 1390 300 45.80 iSlope 333
2 440 1.318 41.0 45.81 fintervepd 1 3,165
3 3.20 1.126 41.0 40.83 $Crrrulation Coefficeint : .9995
4 240 0576 36.0 35.85
5 2.00 0892 3310 3287
1(Chart) I
600
500 y=33.515x+ 3.1776 |
400 i /
300 'i
200 I |
100 |
00 |
0.000 0.500 1.000 1500 |
Qu (w/min) |

Calibrated by : Eiﬂ;;g Agproved by & &

Mr, AUNGSASIKORN KOSUM

FOLAB $5-128 aftinfifl: | ARfuld: 1 nn2s6 whiiwmet

visin guiinrzih fain
WATER ANALYSIS CENTER COMPANY LIMITED

US4 MY S RATHHTY 0.4 9. A5 AT 0g0m 13210
/543400 5, T.Kankam, A.U-Thal, Ayortays 13210, Thailemd
Tl 035226-343, 0-33800-593 Fux: 0-35900-354

High Volume Air Sampler Calibration Worksheet

Project Stte : anaaswninwagsm Pagetofl
Lecation :
Date of mesvurement :
‘Worksheet No. ©
High Volume ID : WWL0103
High Volume Model : TE-5028A
High Volume S/N: an
Amblent Conditim 13032024
Tempesture (*C) :
“Burumetric Pressuro (monHg) :
deln H,0 Qu 1 ic s "
Test No. Lincar Regrossi
£ Yo inch) (i) (Chart) (Cormectet) on
1 450 1390 500 49.80 Slope: 3338
2 440 1318 1.0 46.31 llutercept : 3,165
3 320 1.126 410 40.83 {Cocralation Coefficeint ; 0,9995
4 240 0976 360 35.85
5 2.00 092 330 32.87
1(Qan)
60.0
,M,I y=33515x+3.1776 |
i
| 400 E
300 |
200 |
100
0D 1omm oy ey e e ey g l
0.000 0500 1,000 1500
Quq (m¥/min)

Mr. OTTAWEE WONGMAKHED

i: B

‘Mr. RUNGSASIKORN KOSUM
witdefeds SufbRfuld:1mm 250 wh:ivm

FOLAB 55128

AANUIN B-11

=y =

Mr. RUNGSASIKORN KOSUM

ufMinfishs Audbdutd: 1n 250 whiivon
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WATER ANALYSIS CENTER COMPANY LIMITED

154 | $ AATIHTY 0.9W .3 EuRTA A 18210
194 Moo 5, T-Kachars, A.U-Thal, Ayathaya 13210, Theliend
Tek (-35226-303, 03500593 Fex: O-35500-554

High Volume Air Sampler Calibration Worksheet

Projoct Site sugamnnsnslsnsansm Pagelofl
Locatin: e
Date of messarement : 41372024
‘Workshest Na. : CH40324-TSPR3  Calihration Orifice
High Valume ID ; TSPNO.& _ Calibrator ID WWLOL03 -
High Volume Modet : TE»SlW(l’E!Q e Calibextor Model : TE-SMEA
High Volume S/N : = Calibratoe SN :
Ambleat Condition Calibrate Date : _ J 3/03/2024
Tempertzre (°C) : 2 Quality Siandard Slope : 159945
ic Pre: \Hg) : 756 Quality Standard Intercept : . __-9.0]!74
deha H,O Qu 1 ic 2
TestNo. Lincar:
e (inck) (o) (Coart) (Comvected) Ragruieg
1 490 1.390 50.0 49.80 fiboge * 3338
2 440 1318 47.0 46.81 fintercept = 3,165
3 3120 1.126 41.0 40.83 {Currelation Coefficuint ; 0.95995
4 240 0976 36.0 35.85
5 2.00 0.852 330 32.87
I{Char)
600
500 y=33515x+ 31776
I 0o
300
| 200
100
00 -~
0.000 0.500 1.000 1.500
Qu (min)
l ;
Calibeated by : Fﬂl; K Approved by 1 zi

Mr. JITTAWEE WONGMAKHEB

Mr. RUNGSASIKORN KDSUM

wiHff 1 BT mn 20 mh:1asn

FO.LAB 35115
¥ guifinnsvith dida
WATER ANALYSIS CENTER COMPANY LIMITED
194 My S Ram s 8.4 S mzuns agao) 1210
154 Moo 3, T Xarbarw, A 1-Thai, Ayuithaya 13210, Thailaad
Tel: 0-15226-311, 0-15B00-593 Fux: 0-35800-594
High Volume Air Sampler Calibration Worksheet
Project Site Pagelofl
Locatioa ©
Date of messarement : a3
Warkshest No. : _ C-040324-WWLOI8  Calibratios Orifice
High Vohume ID : . WwLooss Calibrator ID : WWLII03
High Volume Model : TE-6070 (PM10) Calibrator Mode! 5 TE-S02BA
High Volume 8N : Calibrator S/N - an
Ambicat Condition Calibrate Date: o _moe |
Temperature (°C) : 2% Quality Sandzd Slope : ___lomss
‘Berometric Pressure (zunHg) : 756 Quality Seandard Inarcept: 001185
deha H,0 Qe 1 Ic N B
TestNo. Lincar
% (inen) (@i (Caar) (Comreuted) Repession
1 5.00 1416 500 3144 blope: 2634
2 4.10 1283 4.0 2767 frizrpl s 5,973
3 350 1.186 40.0 25.15 Cenrelation Coofficsint : 0.99%
4 2% 1.081 360 2264
5 220 0943 300 15,87

1{Chart)

y=41.B8x-9.4983

2
s
i

2 8 & 8
2 8 5 &
s S

2
s

5
g
g

o Y

&

Mr. ITTAWEE WONOMAKHER
Chomist

FOLLAB 55135

Mr. RUNGSASIKORN KOSUM
‘Technical Management

whtndoit 1 ubds a2 mhciem

wiin quimi i
'WATER ANALYSIS CENTER COMPANY LIMITED

14 11y 5 RATUH 0.4 8. Al ageel 13210
194 Moo 3, T.Xanhem, A U-Thal, Ayutthays 13210, Thailead
Tek: 0-35206-301, 0:35800-59 Fux: 0-25800-594

High Volume Air Sampler Calibration Worksheet

Project Bite mmarmnlszegsm Pagelofl
Losation : thrnodad
Date of measerement : pp—— =
Workshest No. : COM0324-TSPRé  Calibration Ortfice
High Volame ID : TSPNO.3 Calibrator ID
High Voinme Model : TE-5170 (TSP) Calibretar Model :
High Volume SN : TTTUUTTTTTT calibrame s
Ambleat Condition -
Teapersturs (°C) 26
Beometric Pressure (momflg):  __ 756
i 0 Qs 1 1©
TeatNo. pee ey (Guar) (Comci Linesr Regression
1 450 1390 500 4580 fope: 3338
2 440 1318 470 4681 letercapt : 3,165
3 3.20 1.126 410 4083 |Cuwrebesion Coefficeint : 0.9995
4 240 0976 360 3585
5 2.00 0392 330 3287
| 1 (Chart}
60.0 ~

| 500 { v=33515x+ 3.1776
400 ! /
| |

! 0.0 '

20.0 +

00 4

- 3

0.000 0.500 1.0ca
Qs (w¥/mic)

et

Mr. ITTAWEE WONGMAKHER

Approved by

B

Mr. HINGSASIRORN KOSUM

withddl ) fddtannzse kv

FOLABS5125
P s
Vi quisinTieiv darin
WATER ANALYSIS CENTER COMPANY LIMITED
154 ¥l SmaTumn: 0.k 8. wezune gao 13210
194 Moo 4, T-Xmbam, AU-Tord, Ayurtheya 13310, Thalland
‘Tak 035226313, 0-31800-591 Fax: O-ASB00-54
High Volume Air Sampler Calibration Worksheet
Project Slto muanswnnlInuogsn Pagelofl
Lacatien : Fannmn
Date of measurement : L A4
Worksheet No. : C-D40324 WWLO101 _ Calibeatien Orifice
High Velume LD WWLO101 Calibrutor ID : WWLD103
High Volume Mode! TE-5070 (PMI0) Calibrator Model : TE-5028A
High Volurse SN 3 Calihrator SN : an
Amblent Condition Calibraze Date : _ 13037023
Tamparture (°C) 1 3 QualityStendard Slope: |
Barometric Pressure (remHg) 756 Quality Standard Intercept : -0.01185
deia H,0 Qu 1 © . .
Test Ne Linzer Regressi
. (inch) (m*Amin) (Cuar) (Correcicd) o8,
1 520 1444 520 3270 [Slope:  13.00
2 320 1.135 46.0 2893 Pnterorpd : 14,042
3 220 0.943 420 2641 -arrelation Coefficeint : 0.9996
4 1.60 0.806 390 2452
5 110 0.670 36.0 264
_ - i
1(Cary)
600
y=20.678x+22.33
| 500
400
300
200 |
| 10.0
| 00 ==
0.000 0.500 1.000 1.500 2000
Quy (mim)
Lo I

Calibrated by : : ﬁé

‘M. JITTAWEE WONGMAKHED
Chemixt

Approved by

FOLABS 51729

AMANUIN B-12

Mr. RUNGSASIKORN KOSUM

a2 1« R RN Y
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WATER ANALYSIS CENTER COMPANY LIMITED

184 w0y S e st Laszn dhegran 110
11942400 3, Y Xanhamy, A.U-Thu, Ayettiuys 13210, Thatlend
Tel: 0326303, 0-35500-57 Paa: O-ASI-54

13 quiiins i dvia
WATER ANALYSIS CENTER COMPANY LIMITED

134wy S AANDOY 8. b 8. n3zUR reagEm 13250
194 Moo 5, T Kunhacn, A U-Thi, Ayutthays 13210, Thailasd
Tek: 0-33226-313, 0-35800-993 Fox: 0-35500-554

High Volume Alr Sampler Calibration Worksheet

High Volume Air Calibration W
Praject Bite : szugm TN (sTiagsm Pagelofl FrojectSite: mamsunrilrvumgsm Page 1 of1
Locstien : iR Lecation: shiswilatms
Date of messuressent : __ anpm Dot of Messurament: m“"m" -
Worksheet Ne.: TCAIAWWLNS _Callbratien Orifice byt "'; . ALY m“ D uc’:“"'m“"’"_ -
High Valome ID : Calibrutor ID High v"""' - “xrww'[";wn o — ., %_‘,5 Y”,“m
High Volume Madel : TE-GO70(PMI0) _ Calfbrstor Modd : :;vmm- ' m1 Calibrator /N : an
High Volume S/N ¢ 7754 Callbrator SN - oot Dato: e
Amblent Coadition Calibraio Dato : T iy - P = 100155
Tempantare (°C) 2 Qulity Standsrd Slope: 100155 Brboa 7% Qality Standard Inescepd 1 anliss
Baroretric Prossura (mmHg) : 756 Quulity Standard Intervept 201185
il R,0 Qu 1 ©
— dn 0 Qu 1 i© L R TatRo. (et (whain) (Chart) (Carectee) Lncer faspunioy
(inch) {m*fmin) (Qan) (Coerected)
[l 400 1260 500 P
[ 5.00 1416 500 3144 lope: 2634 2 330 1152 450 2893 Pmereem: 0335
F] 4.10 1283 440 27.60 _ |intercept: 5973 3 250 1,005 w0 2518 JCorriation Cosfflosint : 05957
3 350 1186 400 2505 [Comsiatios Coeffiosint : 0.9996 [ 190 0877 350 zol
[ 250 1081 360 264 5 140 0755 300 1887
5 220 0541 300 18.87
O —— — . ! 1(Char)
|
T(Cart) i %07
600 | 500 1'_ y=39.224+0.5928
|
500 y=41.68x - 9.4983 | w00l /
400 004
300 200 1
i
200 ] 100 t
100 00 +
0.000 0500 1000 1.500
00 ¢ - Qg (/i)
0.000 0.500 1.000 1500
Qu (/min) —
P— M : &
Mr. ATTAWEE WONGMAXHEB ‘Mr. RUNGSASIKORN KOSUM
Calibrwted by : : z“_’ W Approved by g/
e Chamint Tochnical Mamagemcat
M. IITTAWEE WONGMAKHEB Mr. RUNGSASIRORN KOSUIM
o achn
FOLABSSINS v o < R R FOLAB 33125 oftbedit ) AT ) en 230 wh:Lwe1
15 guikmr i D1 st quitinseshift
WATER ANALYSIS CENTER COMPANY LIMITED WATER ANALYSIS CENTER COMPANY LIMITED
154 1Yy S AT D0 e MU FEqEN 1000 3. " i
134 Moo 5, T.Eanham, AU-Thal, Ayorthays 13210, Thaflend 54 Moo 5, T.Karhem, A-U-Thal, Ayurtays 13210, Thallsad
Tl 0-25226-3B3, 0-35300-353 Faoe: 0-358500-594 Tek: 0-35226-3K3, 0-35300-593 Frx: 0-35300-594
High Volume Afr Sampler Calibration W High Vofume Air Sampler Calibration Worksheet
Profect ke : g nTtrauzagsm Pagelofl Profect Sita: g TG Page1of1
Loestim ‘stnumila Locatlon 1 T aumus i
Date ahnms Date of mcsrurement :
Worksheet No- : " COM324-WWLOIOD _ Callbration Orifice Workabeet No. :
High Volome ID ; Calibrator D : Bigh Volume D : vy _ WWLOIB
Figh Vohume Modsi : Calibrator Model : Hiigh Volue Mdsl ; TES070 FMI0) Calibrator Moddl : TES08A
High Vohums &N Catibrator /N < R High Volume /N : m9 Calibeator SN am
Amblent Condition Catibrate Dato: Ambleat Conditien Caibeste Dete : 1mnz
Temperature (°C} : . 2% Quality Standard Slope : Temperutare °C) : 26 Quality Smndard Slope : 100158
Biroenetric Pressare (mmHg) : 56 Quality Standard Intervopt : Barometrio Pressare (mmig) : 6 Quality Standard Intrroept : 01183
dela H,0 Qu T ic = delaH,0 Quz 1 1© .
Test Linar Test N
b = eohmin) ©) | (Comaen RS - (ineh) (@min) @oan) (Comcted) Lincar Represion
1 5.00 1416 500 3144 [Skpe: 2634 1 500 1416 50.0 3144 [Seme: 2634
o 2 4.10 1283 440 2167 fntmept: 5973 2 4.10 1283 44,0 21.67 fiteroeps: 5973
3 350 1186 400 2515 |Consbition Coefficsint : 0.9996 3 350 1.185 400 2515 |Comreiunian Coefficcint : 0.9996
o 290 1.081 60 2264 . 290 1.081 360 16
5 220 0.943 300 18.87 5 220 0943 30,0 18.87
1{Chart) | 1(Chart}
600 - ! 600 T
] |
s00 1 y=41.88x-9.4983 s00 y=41.88x- 94983 I
i
400 - 400
|
300 + 100
'
200 4 200
100 3 100 4
i 1
00 - 0.0 $———er——p—r —— ~——i
| 0,000 0500 1.000 1500 0.000 0.500 1.000 1500
| Qu (¥inic) Qu (fmiz)
E= = == i = =
Calibrated by : é{'ﬂ\g‘ Approvedby © 5 Catibrated by : M Agproved by © __é

Mr. RUNGEASIKORN KOSUM Mo JITTAWEE WONGMAKHEB Mr. RUNOSASIKORN KOSUM

nﬂ(n?ll,;‘rmml:maw wh:ivedt
MANUIN ¥-13

Mr. JITTAWEE WONGMAKHEB

FOLAB 55123 FOLAB5.5-125 ufiinfoft | bt oe 250 wh:ima
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W39 quinamif: i
‘WATER ANALYSIS CENTER COMPANY LIMITED
154y S AamuwT: 8.0 emszun Ao 13210

LS4 Moo S, TKanham, A U-Thai, Aywthaya 13210, Thailand 194 Moo 5, T Kacham, AU-Tiwl, Aystrimys 13210, Thalland
Tal: 0-35226-383, 0-35800-393 Faxc 0-35500-394 Tol: 0-35226-383, 0-35500-393 Fux: 0-35800-594
High Volume Alr Calibration High Volure Air Sampler Calibration Worksheet
Project Site m-n!nml‘[nmwm Pagelof 1 Praject Site : sugas i iRuragen Page l of 1
Loestion : Urumsulvn) Lecstion Town ’lin -
Date of messnrement : 4312024 Daie of messarement 5122023
Worksbeet No. : _ C-040324PMIORL  Calibration Orifice Wariakeet No. : C-451223-PMI0R2  Calibration Orifice
High Volume ID ¢ PMIONO.] __ Calibrator D ) 103 High Valume ID : PMIOND.2 Calibrator ID WWLII03
High Volume Model _ TE@N@MI0)  Calibrator Modd : TE-S028A High Vetume Medel : TB-6070 (PM
High Volume S/N : - Calitrator S/N : o _ - High Valwme /N : - B
Amblent Conititien Calitratc Dato 13/032024 Amblest Caoditien
Temperamre (°C) : 2 Quality Standard Slope 1.00155 Tempersturs (°C) : %
Baromesric Pressure (mmHg) 756 Quality Stendard lntervept: _Do118s 6
delta H;0 Qu 1 ic : dela B0 Qu 1 i .
Temt No. Linear Regression Test No. Linesr Regressi
e (ioch) o hmin) (G (Comected) o {nck) (i) (Cham) (Comeczety ear Regreasion
1 500 1416 50.0 3144 Sope: 2634 1 5.00 1416 500 314 Slope: 2634
2 4.10 1283 440 .67 fimtorcept :  -5.973 2 410 1.283 4“0 2787 Psercepc: 5973
3 350 1186 40.0 25.15 [Carrelation Coefficeint : 0.9996 E] 350 1.186 400 25.15 o Cosfficeint : 0.9996
4 290 1.081 360 2264 4 2.90 1.081 360 22.64
5 220 0.943: 300 18.87 5 220 0.943 300 18.87
i e eSS r = EEE——— e —— ===
H 1(Chart) i 1(Chart)
H 00 ; 60.0
500 T y=41.68x-9.4983 i 500 ¥=41.88x-9.4983
00 I 400
300 300
2001 200
100 100
0.0 4oy 0.6 b et - e
[ 0500 1.000 1500 { 0.000 0.500 1.000 1500
Quy (a/miin) Qu, (m'/min) I
Calibrated by : - Approved by : 8 Calibrated by : E !]!EK Appeoved by : '8‘/
Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM Mr. ITTAWEE WONGMAKHEB Mr. RUNGSASIXORN KOSUM
FOLABS.S125 ufdafefl: ) BohTA: 1o 2s50 mih: Lveed FOLAB 551725 ulefufl 1 fufdefu: 100 2360 wh:iven
i quadinasih i w3 quiimaevih dvin
'WATER ANALYSTS CENTER COMPANY LIMITED 'WATER ANALYSTS CENTER COMPANY LIMITED
134 0) S anTorD o.qia sz fegam 13210 1594 1) $ AATUNT 0.q¥iD RMIERTINEID) 13210
154 Moo 5, T Kankmn, A1-Thad, Aysithirs 13214, Thailsad 194 Moo 3, T.Kanhers, A.U-Thai, Aystdwys 13210, Thnitnd
Tek 0-35226-383, 0-35300-553 Puxc O-855-554 Tok: 0-35226-38), 0-33500-293 Px 0-35300-554
High Volume Atr Calibration Worksh High Volume Afr Sampler Calibration Worksheet
Project Site : aougaEmnnTaudnsn Pagelofl Project Site : Eflfqznmnaﬂiigngqgsm Pagelofl
Location Lecatioa : &l
Date of Date of mcasuremest : . Amne4
‘Worlabert No. : Weriaheet No. : C840324-PMI0R4  Calibration Oriice
High Volume ID : High Volume ID PMIONO.S Calibrator 1D : WWLDI03
High Volume Medel : High Volame Medel : TEG070{PM10)  Calilizator Model : TE-S028A
High Volume 5/N : High Valume /N : - Calibrator S/N : 3271
Amblent Condition Amblest Condition Calibrato Dats : 12023
Temperature (°C) : Temperature (°C) : % __ Quality Stendard Slope ; toonss
d H, N Baromctric Pressare (mmHg) 56 Quality Standard Intcreept ¢ 001185
deltn HO Qus 1 ic . - detn H,0 Qe 1 1 P .
Test No. Lincar Test No.
o. P Py (Cher) « Regrowsion ‘est No, et (whmin) (Chard) ( ) Linear Regressioa
1 5.00 1.416 50.0 3144 lslnpe_: 2634 1 5.00 1416 300 31.44 [Slope: 2634
2 410 1283 4.0 2767 Pricespl :  -5.973 2 4.10 1283 440 27.67 nteread . -5.973
3 350 1.186 0.0 25.15 JCerretasion Coefficeint : 0.9996 k] 3.50 1.186 400 2515 Cametation Coefliceinl : 0.9996
4 290 1.081 360 2264 4 290 1.081 360 2264
5 220 0.943 30.0 1887 5 220 0943 300 18.87
r 1{Charf) 1(Chart) 1
| 600 600 i
500 t y=41.88x-9.4983 500 ¥=41.88x-9.4983 |
400 + w0 l
1
300 T 300 !
200 + 200 |
100 - i 100
‘ 00 — - H 0.0
0.000 0.500 1,000 1500 | 0.000
Quu (m/min) ‘
Calibrated by : i!é; Approved by : 'g’ Calibrated by : f !ﬂ% Approved by g/

Mr. JITTAWEE WONGMAKHER Mr. RUNGSASIRORN KOSUM Mr. JITTAWEE WONGMAKHER Mr, RUNGSASTKORN KOSUM

FOLAB 1S ufWebidl: 1 Fuimduld: 100250 whi1ven FOLABS S8 ufldafed 1 SefdiuM: 1 en.2s0 wihciven
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WATER ANALYSIS CENTER COMPANY LIMITED

154 mj 3 naTiwn D4R LasEuRlogies 13210
1184 Mao 5, T.Xanbam, AU-Tial, Ayultheys 13210, Thelland
Tek: 0-3522¢-30), 035000393 Frx: (-35800- 34

gen Diaxide A Calibration
Project Shte ! nugarmmanlivie sgren Multi Gas Cafibrator
Location: Smlrnuzey Callbrater 1D ; WWLIZE
Date of measurement 1 04 March 2024 Callbrater Model : Serics 6100
Workebeet No. : COAIUAWWLOI4 Calorater /N : N 7462
Amblcut NOx Anslyzer 1D : WWLOIL4 Calfbrate Dok : 10 Jacmry 2023
Masnfacturer HORIBA Cylinder 8td. Gas
Model : APNA-3TD Std Gas Comcrntration (FTM) 1 5090
Ambleat NOT Asstyser &N : PIEMSES Cylinder Pressare (pol) 2000
« : 07
Expired Date ; 07 December 2029
ScriatNa. ¢ cou1m?
Polat CALIBRATION RESULTS
Tdeat ActmING | EmerNO | %Eerer MO | AcoualNO, [ ErrorNO, | %Error NO.
ZERO 0.00 a.10 .10 - 0.00 0.00 3
SPAN 230 ppb 200.00 200.10 010 s 200.10 0.10 s
SPAN 400 ppb 400.00 400.00 010 [ 40020 020 .05
AVERAGE (%) o s |
Calibration Curve
wm
4000 -
e |
30000
oo ——deal
2 :: = e e Ackal NO
] e~ Actu) NOX
P
oo ¥ — —
000 5000 180.00 15000 20000 25000 300.00 15000 #00.00 450.00
Actuat
Cubratd by L4 Approved by g’
{Mim $LTHIDA SINGHAFKEN) {(Mr. RUNGSASIKORN KOSUM)
Chmmint Tacknic Masagenvct
Vi quiiinsrzihh fain
WATER ANALYSIS CENTER COMPANY LIMITED
194 Wy S arnnr e awszumAsgEn 13310
144 Mo 5. T.Xankem_ A.U-Thai. Aywtzheys 13210, Theilard
ok 0-35224-383, 0-35300-593 P O-33300-5%4
Nitrogen Dioxide Anslyzer Calibration Worksheet
Project Site : wrugaamnyaxTsur egeo Multi Gas Catibrator
Location : Tnamumm Cakitrator 1D : WWLO128
Date of messerenasat : 04 March 2024 Calftrator Model : Serics 5100
Warkshest No. : C-040324-WWL 0116 Callbrator &N ; SN 452
Ambloat NOx Anlyzsr 1D : WWLOL16 Callbents Dete : 10 Jemwary 2023
Msaofacturer HORIBA Cylinder Std. Gas
Amblent NOx Analyzer Moded : APNA-370 Sul Gus Comcontraion (PPM) :  50.90
Amblent NOx Analyzer 8/ : OBRKGTUK Cylindar Pressare (psf) 2000
Certified Dats = 07 Decembes 2021
Expired Date : 07 December 2025
Serlal No, : CO41587
- CALIBRATION RESULTS
Mesl | ActmaINO | ErrorNO | %ErrorNO | ActaeING, | ZrvorNe, |  %Ecrwr O,
ZERO 0.00 0.10 0.10 0.00 0.00 -
SPAN 100 ppb 200.00 200.10 010 008 20020 020 010
SPA 400 ppb 40000 40020 020 008 400.10 e (X
AVERAGE (%) 008 008
Calibration Curve
ASD00
«000 — ——
33000 ’,‘
10000 - /
fen .
15000 7 e Actual NOx
wm 7 o
S0
ago
.00 20000 3o0.00 40000 $00.00
Actual
c Approved by

{Miss SUTHIDA SINGHAPHEN)

Cuemise

(Mr. RUNGSASIKORN KOSUM) ~

Tachalea! Masaperacsy

Vi qudinarzih éin

'WATER ANALYSIS CENTER COMPANY LIMITED

o4 vy S Aamunm s.0 vamuerfiogrn 1210
134 Moo 5, T.Kankes, A.U-Thed, Ayuibays 13210, Thellnd
Tek 0-35226-300, 0-15H0-480 Frc: O-35KR- 504

Nitrogen Dioxide Amalyzer Calibration Worksheet

Project Sise | oTugarninIInTIvug Bymn Mulil Gas CaBbrator
Location s Faamenu Calfbrstor ID : WwWL128
Dats of measuressent ; 04 March 2024 Calibrator Madel : Scrics 6100
Warksheet No. : COH324-WWLOL13 Calbrasse S/N : )
Amblent NOx Analyzer [D ¢ WWL 0115 Calibrate Dtz : 10 Famary 2023
Manxfactarer HORIBA Cylinder Std. Gas
Amblent NOx Anatyzer Model : APNA-IT0 541 Gas Coweentration (M) : 5090
Amblcxi NOx Asalyzer SN : TOSKASS Cylinder Presenre () 2000
Certfiea Date 07 Docmmber 2021
Exphred Date 1 07 Decamber 2025
SerhlNa. ccuiss?
” Paint CALIBRATION RESULTS
Isal | AcwmING | EmwND | %EmorNQ | AcmiNG, | ErrorNG, | RErerNO,
zZzR0 0.00 0.10 010 - 0.10 0.10 B
SPAN 200 ppb 200.00 200.10 .10 [ 20010 w10 s
SPAN 400 ppb 400.00 0010 010 [ 40020 020 [
AVERAGE (%) o Y
——ldeal
e Actual NO
—A— Actuz2l N
a7 . —
Q00 SO0 10000 15000 20000 Z50.00 50000 350.00 400.00 450.00
Actual
a g/
Catibraicd by !llll‘l ty
i 5 STNGHAPHEN) (M. RUNGSASIKORN KOSUM)
Chewle Tactmical Marageent
i quitma i i
WATER ANALYSIS CENTER COMPANY LIMITED
134 3 8. ATUK W 80 3. w3zunsHiogEo 13210
1754 Moo 3, TXamhan. A-U-Thal. Ayertiaya 13210, Thallesd
Telk 0-35226-333, 0-35300-59) Fax: 0-33300-394
Nitrogen Dioxide Analyzer Calibration Worksheet
Project Slte ¢ maugermnasnTIvig Bgos) Mult! Gas Calibrator
Lecatton : AnlnemiTmems Caffbrator ID WWLI28
Date of messurement 04 March 2024 Calibeator Modsl : Series 6100
Workshest s, : T COMIAWWL 0022 Caloratar §/N : ST
Ambient NOx Anstyzee D : wwLoz Calbrate Date: 10 Jacwary 2023
Maxufacturer Thermo Environmental Instrumnertts Inc: Cylinder Std. Gas
Amblext NOx Analyzer Modal : 4c St Gas Coscentration (PPM) = 50.50
AmblentNOz Anslyssr SN: 42C-70988-367 Cyflnder Pressare (pal) 2000
Certificd Datx : 07 Decaber 2021
Expleed Date : 07 December 2025
Sertal No. : CCa41387
[ T CALIBRATIONRESLLTS ]
Fulzt " ldeat | AcmmiNO | EererNO__| WErurNO | ActoaiNO, | ErrerNO, | %Emor NO,
| zmmo 000 010 .10 5 0.00 0.00 B
SPAN 200 pph 20000 20000 | alo e0s 20020 020 (3
SPAN4Opph | 40000 | 40010 | 010 om 0010 0.0 w |
& 004 006
Calibration Curve
———
o 2
v ——ia!
<o thher Actual NO
—A— Actanl NOx
o . =
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i quikmziith fin
WATER ANALYSIS CENTER COMPANY LIMITED
154 1y S AL 8.gWo Lwszumdioqrm 13210

w5 gueiens =i nin
WATER ANALYSIS CENTER COMPANY LIMITED

154 WY S AT eaRe LI rRAHieg o 1 210
184 Moo 8, T-Xmmberm, AL-Thal, Aatuys 13210, Theltaod

L34 Moo 3, T.Kanlees, AU-Thal, Aysttheya 13210, Thedlend
Vel: 0-35226-203, 0-35800-581 Fax: (-ISBD-594

Nitrogen Dioxide Analyzer Calibration Worksheet

Project Site: nugamunssnTius egen Multi Gas Calibrator
Location s nlnuniin Calibrtor ID : WWLDI28
Date of measarement = 04 March 2024 Calibrator Model : Serics 6100
Workehest Ne. : C-040324-WWL 0118 Callbrator 3N : S/N 7462
Ambleat NOx Analyzer 1D+ WWL 0118 Calibrate Date : 10 Jamsry 2023
Masfactarer HORIBA Cyfinder Std. Gas
Amblent NOx Analyzer Mode) : APNA-370 St Gas Concentration (BEM): 5090
Assblent NOx Anatyzer SN ¢ W2VNUX08 Cylinder Prosure (psf) 2000
Certified Date : 07 December 2021
Expired Date © 07 December 2025
Serfal Mo, : CCa41587
oint CALIBRATION RESULTS
ldes] | AcmalNO | ErrorNO | %ErrorNO | ActmalNO, | Errw NO, | %Error NO,
ZERQ 000 010 010 - 020 020 -
SPAN00pph | 200.00 20020 020 30 200.10 0.10 [
SPAN 400ppb | 40000 400.10 010 [ 400.10 0.10 o
AVERAGE (%) .06 0.4
Calibration Curve
45080
#0om -
15080 -~ /
30040 -
g = ——ldcal
= w000
- _ / e e Actzal NO
wiin | / —A— Actual NOx
000 -
i /
oo 10000 20000 200,00 00,00 0.0
Actual

Calibrated by | s;]\n Approved by = g/
(MissSUTHIDA SINGHAPHEN) (Mr, RUNGSASIKORN KOSUM)

N Tachoical Manegonwst

ﬁ ENVIR SERVICE CO,, LTD.
== 42 Ramintra 14 Yeak ¢, Tha Raeng. Bong Khen, Bangkok 10230
e . Tel. 02-9435814-5 Fax. 02-9438201 www envirservice.co.th

Analyzer Performance Test
Caiibrated Date: 29 February 2024
\instruments informotion
Anatyzer Type : NC-NO2-NOxAnalyzer Manviocturer ; Thermo Enviranmenial
Model : 42C Serlal Number : 78440-385
Calbrator Unit Standord Gas Conceniratian
Dilutor Model = Dasibi Model 5008 Nitrlc Oxide (NO} 55.47 PPM
Lerial Number : 705 Sulphur Dicxddle (SO2)  55.31 PPM
IERO AIR Genearator:  API MODEL 701 Carbon Manaxide |CO) 4,535 PPM
Sefial Number : 1924 Cyfinder number £B0129027
Expire Date: B0ct 2027
: Temperoture 255 'C Humidity, 51 %RH
Cambration Report (Batorn Adjutl)
2era Span
Status Relerence Reoding it Ratarance Reading odix
{Ppa) (PPB] (PPB} (PPB] (PPB)
NO 00 0.1 0.1 400.0 394.7 =13
|__Nox 00 0.0 0.0 400.0 3945 -4
Zero Sean
Status Relerence Recding Dttt Reference Reading )
{PPe) (G PP} (PPB] (PPE)
NO 00 0.1 0.1 400.0 400.0 0.0
NOx 00 0.0 0.0 400.0 400.0 00

Single Point Calibration Chart

Analyzer Reading (PPB)

Relerance (PPM]

Cattrote By: AWNG FHrnTs Twag) Approve by : M‘Q/

MR KITISAK JANSANGWATIANA MR, PASAGORN SAMOL

Tel: 014106380, 0-55300-591 Fu 1-1SH0-94.

Nhtrogen Dioxide Analyzer Calibration Worksheet

Froject Ste arugatrmnssulans squn Muld Gas Calibrator
Loeation 1 Callbratar ID : WWLOL28
Dace of measurmment : 04 March 2024 Calbeator Medel : Series 6100
Werkalwet Ne. : C40324-WWLOI1? Calbrator SN : SN 7462
Antblent NOx Analyzer ID : WWLOH7 Calibrate Date ¢ 10 Japuary 2023
Mannfactarer HORIBA Cylinder Std. Gza
Asmbicat NOx Anetyesr Model s APNA-370 S5t Gas Concentration (PPM) :  $0.90
Ambent NOx Asatyzer SNt VKLYC3KO Cyltader Frossare (pa) 2000
CertBed Date : 07 Docember 2021
Exglred Dam : 07 Docember 2025
Seris Mo, CCUIS8?
] CALIRRATION RESULTS
Mead | AcalNO | ErrorNO | %Errer NO | ActeaiNO, | EreeNO, | %ErrerNO,
ZERO 0.90 020 020 - [0 .10 -
SPAN 200 ppb 20000 200.10 010 s 200.10 0.10 o
SPAN 408 ppb 40000 40020 020 0es 400.10 0.10 [
AVERAGE (%) 008 004
Calibration Curve
wsa
200 -
13000
X000
e —— el
= 20000 -
e - ot Acuat NO
i / —h— Acusl NOx
2000 -~
uml’/ prem——

000 S0.00 10000 150.00 2000 IS0 B0 3T 400 45000

Actwsl

=

Clfempcby L | Approvedby _____
(Miss SUTHIDA SINGHAPHEN} {Mr. RUNGSASIKORN KOSUM)
Chemint Technical Mamgemxst
ﬁ ENVIR SERVICE CO., LTD.
42 Romintra 14 Yeak %, Tha Roeng, Bang Khen. Bangkok 10230

v SRR e Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Analyzer Performance Test
Caolibrated Date: 29 February 2024
Instruments information
Analyzer Type : NO-NO2-NOx Analyiet Monufachres : APl
Moda) : 200A Serial Number : 445
Calibrator Unit Standord Gas Cancentration
Dilutor Model : Dasibl Model 5008 Nitle Oxide [NO) 5547 PPM
Serial Number : 705 Suiphur Diodde (502) 5511 PPM
ZEAD AIR Genecrator: APl MODEL701 Carbon Monoxide (CO) 4,535 PPM
Sesial Number : 1924 Cyfinder number EBD129027
Bxpirm Data: 20oct 2077
s 255 "C Humidity. 51 FRH
Calibrotion Repor (Before Adjusl)
Zero Span
Status Reference Reading Dt Reference Reading Dt
1PPB) 1PPB) (PPB) {FPB) (PPB)
NO 0.0 0.1 0.1 400.0 3945 -1.4
NOx 00 0.0 00 400.0 394.4 -1.4
Callbration Report (After Adjust)
Zero Span
Status Refersnce Reading Drift Relersnca Reading i,
[pP8) (PPB) {PPB) PPB] (FPB}
NO 0.0 0.1 0.1 4000 400.0 0.0
NOx 0.0 0.0 00 4000 400.0 0.0
single Point Caiibration Chart |
= 4“0
£
g™ - mma |
_ - ==t=sBeform |
E 20 e -ae After
-’
E 100 i ——
[
T 0 fzf-
o 400
Reference [PPM)
Collbrate By: noWnG SISy Fwan Approve by : W—’
MR. KITTISAK JANSANGWATIANA MR, PASAGORN SAMOL

NANUIN ¥-16




ENVIR SERVICE CO., LTD.
42 Romintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkak 10230
e e Tel. 02-9435814-5 Fax. 02-9438201 www.enviservice.co.th

ENVIR SERVICE CO., LTD.
42 Raminiro 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www .enviservice.co.th

£

A ol e
o oo, 1ro.

Analyzer Performance Test Analyzer Perfformance Test
Calibrated Date: 29 Februory 2024 Calibrated Date: 27 Febuary 2024
Instruments information linstruments information
Analyzer Type : NO-NO2-NOx Analyiar : Themw Environmental Analyzer Type : NO-NO2-NOx Anatyzer H Themo
Model : 42C - Surial Number : 42CL8$75947-381 Model : 42C Serial Numbaer : 0413406263
Calibrator Unit $Standard Gas Concentration Unit Standard Gas Concentralion
Dilutor Modal : Dasibl Model 5008 Nitfle Crdde (NO) 55.47 PPM Diutor Moded : Dasibi Model 5008 Nific Oxdde [NO) 55.47 PPM
Serial Number : 705 Sulphur Dicdde {502)  85.31 PPM fercl Number © 705 SulphurDioxide ($02)  55.11 PPM
IERO AIR Genewsator:  API MODEL 701 Caron Monoddde [CO) 4,535 PPM |ZERO AIR :  APIMODEL 701 Corbon Moncdds {CO} 4,535 PPM
Serial Number : 1924 Cyfinder number EBD129027 Sedict Number : 1924 Cyfinces number EBO129027
Expiro Date: 29 Oct. 2027 Expire Dote: 29 Oct, 2027
Environmant ; Temperature _ 255 °C Humidity.__51 %RH : Temperature 255 *C Humidity: 51 %RH
[: Rapori (Before Adjust) Ci ) Roport (Before Adjusl)
Zeto Ipan Zero Span
Status Referance Reoding ot Reference Reading % Status Reference Reaing Dt Relarence Recding J—
(PPB) 1PPB) (PPE) (PPB) [PPB) IPPB) i) (PPE) PPB) PPB)
NO 00 0.1 0.1 400.0 3946 -1.3 NO 0.0 0.1 o1 400.0 394.9 -1.3
NOxX 00 00 0.0 4000 3948 -1.3 NOx 0.0 00 00 400.0 394.6 -13
Catibration Repor! (After Adjuzl} Callbration Report [After Adjusf)
Zero Span Zevo Span
Status Reference Reading Drift Reference Reodng et Status Reforenco Reading DRt Reference Reading et
(PPE) (PPB) (PPB} PPB) {PPE) L] (PPB] PPB) {it)] (PPB}
NO 00 0.) 0. 400.0 400.0 0o NO 0.0 0.1 0.1 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 4000 0.0 NOx 0.0 00 0.0 4000 4000 00
Singie Point Calibrotion Chart Single Point Cafibration Chart
4000
£” P r g
3 5
T ! === Beloro T
5 20 -+- Aﬂe{ E g
% 100 E 100
0 2
400 400
Referonce (FPM) Referonce [PPM)
r o] - r a 1
Catbrate by: AneWna  Fundu® Iwag Approve by : m‘Q_/ Calbeate by:  AUWaE AU TR0 Approve by : W/
MR KITTSAX JANSANGWATTANA MR PASAGORN SAMOL M. KITTISAX JANSARGWATTANA MR PASAGORN SAMOL
13 gudiingeiith drin Wit uiimnhdia
WATER ANALYSIS CENTER COMPANY LIMITED WATER ANALYSIS CENTER COMPANY LIMITED
V941 3 AT Rl amrzusssteqre 13210 %4 10 5 Ry B0 9.zt iogee 12210
154 Moo 5, T.Kustwm, A.U-Thal. Ayushaya 13210, Thailand 4 Moo 5. T.Katham, AU-Th, Ayerrhugya 13210, Thaitaod
Tel; 0-35226-383, 0-35800-553 Fao: 0-35800-534 Tek: 0-35226-383, 0-35000-493 Fex: 0-35%00-954.
Sulfar Dioxide Analyzer Callbration Worksheet Suifar Dioxide Analyzer Calibration Worksheet
Project itz rugarmnsalives ogsen Multi Gas Calibrator Broject Site: stugrmmnsazlasuy egsen Multi Gas Calibrator
Location : [ Premmey Caibrater ID s 128 Location : Famunm Catibrator ID : WWLOI28
Date of measarement : 04 March 2024 Modet s v Date of 04 March 2024 Calibrasor Model : Series 6100
Workshest No. : COATIZAWWL, 0109 Calbrator &N : TN TG Workshest Na. 2 C-O4034-WWL D110 Catidrasor /N SN 7462
Amblest SOx Asalyzer 1D : WWL 0109 Calibrate Date : gTrr— Amblext SOz Analyzer ID : WWL 0110 Calibrate Date : _10Jemuary 2023
Mannfastares HORBA Cytinder Std. Gas S ."""+_ Cylinder Std. Cas
St Al Al : T S Gaa - m:xm::d: ;\:s -370 :Gn(:oleuh(:nm: m::.m
Amblent Analyeer /N2 SWTTO0 Ender Pressare (paf)
Amblent S0x Analyzer SIN : YDLE3WO Cylinder Pressure
o Lo 2000 Certifled Date : 07 Decanber 2021
) '“m“';:" $7 Db 2021 Expired Date : 07 December 2025
xp : 07 Decarber 2025 SerlalNo. CC241587
Serlal No, : CCWISET
CALIERATION RESULTS
Polat CALIBRATION RESULTS Puint Tdeal Astual S0z Errar Sox %Ervor Sex
Tdaal Artual S0 Errer Sox %Error Sox ZERO 0.00 a0 0.10 =
== L] L) L) - SPAN 200 ppb 20000 20020 020 010
SPAN 200 ppb 200.00 200.20 020 010 SPAN 490 pyb 400.00 400,10 0.10 [
SPAN 400 pph 400.00 400.10 0.10 003 AVERAGE (%) 0.06
AVERAGE (%) 006
Calibration Curve
—A— Actual S0x
ey Actusl SOx - Tdeat
== Ideal

00
000 10000 20000 300.00 400.00 500.00
Actusl

— &

Calibrated by

Actual
< e 2 e 20 e
(Mias IDA SINGHAPHEN) {Mr. RUNGSASIKORN KOSUM)
Chcmint Tecoical Mavm gt

n =
(Miss su1'§m SINGHAPHEN)
Chonisd

(Mr. RUNGSASIKORN KOSUM)
‘Techakal Masagarnant
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WATER ANALYSIS CENTER COMPANY LIMITED WATER ANALYSIS CENTER COMPANY LIMITED
4 3] 5 AR AL LA EunSKlBq 1210 154wy s AATNW .97 s mrzumTogun 3210
194 Moo 3, 7.k, A.U-Thal, Aputhays 13210, Thalind 154 Moa 5, T.Kasham, A.U-Thal, Ayuetbmyn 15210, Thalid
Tk 0-35226-343, 0-35800-593 Fax: 0-35800-5H ek 1-35226-393, 0-3500-591 Fax: 0-35300-54
Sulfur Dioxide Analyzer Calibration Worksheet Sulfur Dioxide Analyzer Calibration Worksheet
Project Site : rugarmntsuTaous egro Maltl Gas Calibrator ProjectSite s mgnmunszulivug ogsm Mult Gas Calibrator
Location : Tumuonm Callbrator ID ; WWLDI28 Lecation : dalnaulnaanm Calibrator 1D : WWLDI28
Date of measarement : 04 Mach 2024 Calibrator Model 1 Series 6100 Daceof measarerseat : 04 March 2024 Calfbrator Model : Scrics 6100
Worlkskest No. : CO4I324-WWL D111 Calibrator /N SN 462 Workshect Ne. : C-040324-WW1. 0021 Calibrator SNt SN 7462
Amblent SOt AmslyzerID: WWL 0l Calibrate Dxte ; 10 Femmary 2023 Ambient SO1 Asalyzer ID s WWL 0021 Catfbrate Date : 10 Japuary 2023
Manxtacturer HORIBA Cylinder Std. Gas Minefuctarer eremo Bviroeomcosal Lot foc Cylinder Std. Gas
AmbleatSOx Amslyzer Model APSA-ITD 510, Ges Concentration (PPM) = 5099 Admblans S0x Amstyzar bodel e Swd. Gos Conceatration (PPM) 1 58.90
Amblent SO Asslyzer SN : FGRKTBDX Cylinder Pressare (psD 2000 AmbleatSOx Amlyzer &N: 43C5828217 Cyliader Pracsure (psi) 2000
Cortified Date 07 Decomber 2021 Y 97 December 2021
Explred Dute © 07 Decamber 2025 Expired Date : 07 Do 2025
Sertal No. 3 OC241587 Sertnl Nn. CC1387
CALIRRATION RESULTS Point CALIBRATION RESULTS
Point
Taeat Actasl SOC Brror Sex “eError Sax L] A = A eBeror Sex
ZERG 0.00 0.10 010 s ZERO, 100 0.00 % -
SPAN 200 pph 20000 200,10 0.10 0es SPAMN 200 ptb 2® oo L9 L3
SFAN 400 ppt 40000 40020 020 008 SPAN 0 peb 4000 nx — ass
) - AVERAGE (%) [T
Calibration Curve
430.00
400.00
350,00
300,00
3 250.00
2 20000
Actual SOx = Actisal 0%
—— 150.00 = Ideal
= Tdeal 100.00
50.00
000 0.00 &
S To000 29000 30000 300 Soa.00 000 10000 20000 300.00 40000 500.00
Actua?
Actual
S B —g e &
Miss A SINGHAPH] (Mr. RUNGSASIKORN KOSUM)
(Miss SUTMDA SINGHAFHEN) (Mr. RUNGSASIKORN KOSUM) ¢ oA 8 ENY sl
Crenin Techical Maragemnt -
i quiknasiih dain i guiin b diin
WATER ANALYS!S CENTER COMPANY LIMITED WATER ANALYSIS CENTER COMPANY LIMITED
184 Wy SHAMOTI .47 8. MsumWI BRI 10110 14 1y S 0.7 vmizunafioguen 13210
154 Moo 5. T.Kastam. A U-Thal. Ayushays §3210, Thailend 1754 Moo 5, T.Kanlwm, A.U-Thai, Ayuttheys 13210, Thailand
Tet: 0-3522¢-383, 0-35000-59) Frx: 0-35900-54 Ted: 0-35226-383, 0-35900-553 Fax: 0-35800-554
Sulfur Dioxide Analyzer Calibration Worksheet Sulfur Dioxide Analyzer Calibration Worksheet
ProjectSite: MM’" Multi Gas Catibrator Project Sita : saugamsanlavus ogson Multi Gas Callbrator
Lot : _ hlaumds Caltvritor 12 al ol Locatien : Trurusaliys Caitbrator [0 ¢ WWL0128
Deke of wessulremmont %—3—— Cultrptur Moddl : s;':_]::" Date of messurement : 04 March 2024 Calibrator Madel ¢ Sarics 6100
: C040: Lon! Callbrat : —————
Witaket Ae —_—— o S — Worksheet Ne. : C-040324 WL, Callbrator SN : TN 7462
Ambicat 503 w: WWL Callbrate Date - 10 —_—
Anslyzer S AL L el Amblaat SO Axalyser TD : WWLOI12 Calibrato Date s 10 Jarwaary 2023
Maswfacturer HORIBA Cylinder Std. Gas Manvfacta HORIBA Cylinder Std. G:
Ambient SO Asslyser Model 5 APSA-3T0 $td. Gas Concentration (PPM) :  50.50 = —_—— -
———— : = Std Gas C :
0% it s T i 5000 Amblent SOx Analyzer Model SA- A 23 Coscantration (PPM) :  $0.90
—_— P pope v Amblest SO Azalyzer SN 2 BRIBIBAF Cylinder Preware () 2000
Eepired Dete : o = Certifled Date : 07 December 2021
o s ccansar Explred Date : 07 Docember 2025
Serial —cconssr Sertal Ne. : CCI587
T CALTBRATION RESULTS
Ident Actusl $0x Ervor Sox %Error Sox Potut CALIBRATION RESULTS
ZERO 0.00 010 0.10 - Idea) Artnal SOx Esror Sox %Error Sex
SPAN 200 pyb 200.00 200.10 0.10 [ 2ERO 0.00 0.10 0.10
SPAN 468 ppb 40000 400.10 010 03 SPAN 200 ppb 200.00 200.20 020 [
AVERAGE (%) [ SPAN 480 ppb 400.00 400.10 0.10 [y
AVERAGE (%) 006
Calibration Curve
45000 Calibration Curve
400.00 450.00 —
i o
; 350.00
72000 300.00
2 200,00 ——Actual SOx = 25000
150,00 == Ideal £
100.00 = 200.00 s Actual SO
50.00 150.00 - = Tdeal
0.00 100.00
0.00 100.00 20000 30000 40000 500.00 50.00
Actusl 0.00
0.00 100.00 200.00 30000 40000 500.00
Actual
Calibratedby __ ﬁnf,d‘_@_ Approved by -
(Mias SUTHIDA SINGHAPHEN) {Mr. RUNGSASIKORN KOSUM) g/
Cheaist el Memgem Calibrated by . | I Approved by
(Miss SUTHIDA SINGHAPHEN) (Mr. RUNGSASIKORN KOSUM)
Chexnist Technical Mamgement
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ENVIR SERVICE CO., LTD.

42 Ramintra 14 Yeak 9. Tha Raeng, Bang Khen, Bangkok 10230

bl det g, 02-9435814-5 Fax, 029438201 www.enviservice.co.th

Analyzer Performance Test
Callbrated Dote: 01 March 2024
Instruments information
Analyzer Type : SO2 Anatyzer : AR =
Model : 100A Seticl Number : 75
Callbrator Unit Standard Gas Concenlration
Dilvior Model : Dasibl Moded 5008 Nilric Dvide {NO) 55.47 PPM
Serlol Number 705 Sulphur Dicxide (502)  55.11 PPM
TERC AIR Geneargter: AP MODEL 701 Carbon Monaxide (CC) 4,535 PPM
Seriol Number : 1924 Cyfnder number EBO129027
Bxpirs Dote: 29 Oct. 2027
Environment : Temperoture 155 "C Humid FRH
Calibration Report
Zero
Siatus Relerance Rsoding et Reference Reading e
{PPB) {PPB) (PFE) {Pra) (PPE}
Before 00 0.} 0.1 4000 394.5 -1.4
Aftet 00 0.0 0.0 4000 4000 00
Single Point Collbration Chart

B E &

]

Analyzer Reading (PPB)

o

Reference {PPM)

Paw—— TS dms Apmrove by :

MR, KITNSAK JANSANGWATTANA

MR PASAGORN SAMOL

ﬁ ENVIR SERVICE CO., LTD.
= 42 Ramintro 14 Yeak 2, Tho Roeng. Bong Khen, Bangkok 10230
et e  Tel, 02-9435314-5 Fax. 02-9438201 www.envirservice.co.h

ENVIR SERVICE CO., LTD.

42 Raminira 14 Yeok 9, Tho Raeng, Bang Khen, Bangkok 10230

e e Tel. 02-9435814-5 Fox. 02-9438201 www.envirservice.s co.th

Analyzer Performance Test

Caffbrated Date: 01 March 2024

Instruments information
Anclyzer Type : 502mg Monwfacturer: Thermo Environmental
Model: 431 Serlal Number : 0430718534
Callbrator Unlt Standord Gas Cancentration
Dilutor Model : Daslbl Model 5008 Nifric Oxide {NO} 5547 PPM
Serial Nurmber : Sulphur Dickide 02} §5.11 PPM
IERO AIR Gensorator: AFI MODEL701 Carbon Monoxide [CO} 4,535 PPM
Serial Number ; 1924 i Cfinder number £80129027
Expine Data: 29 Oct, 2027
Envkonmen : Temperoture 255 "C  Humidify. _31__%RH
Calibeation Eeport
Zero Span
Status Relerence Reading oritt Reference Raacding ot
) [PPB) [PPB) (FPB) {PPB]
Bafore 00 0.1 0.1 4000 395.2 -2
After 00 00 0.0 4000 4000 0.0
Single Point Colibration Chart
400,
.._.-"%3952

400
300
200

:
1
:

Refersnce (PPM)

Caleate 8y:  FWWAS FurduSaIRg Approve by :

MR KITIISAK JANSANGWATTANA

MR FASAGOIN SAMOL

Analyzer Performance Test
Calibrated Date; 0! March 2024
tnstruments Information
Anclyzer Type : 502 Analyzer Manufacturer : AP
Model : 100A Serial Numbar : 1192
Ls Unit Standard Gas Concentraion
Dilstor Model : Dasibi Model 5008 MNitric Oxdde (NO) 55.47 PPM
Serial Number : 705 Sulphur DioWde (502) 5511 FPM
ZERD AIR :  APIMODEL 701 Corbon Monoxde [CO] 4,535 PPM
Serial Number ; 1924 GCyfinder mumber €B0129027
Exphs Date: 29 Oct. 2027
Environment ; Tormperatwe 255 °C Humidi %RH
Caftbration Repail
Tero Soan
Status Refersnce Reading ottt Relerence Reoding [
P8} {idd] (PPE) {FP8) {PPB)
Bafore 0.0 0.1 0.1 4000 3948 -1.3
After 0.0 00 00 4000 400.0 0.0
Single Point Calibration Chart
_ w0
g 0 oo" 3948
§ 300 - e )
-t e Before
i e —— ]|
§_ 0 e e
5 o, o
< el
] 0
Refesence (PPM)
£ oo I
Camorate vy:  AWWAG SUPINSIIBD  ppprveby:
MIL KITTISAK SANSANGINATIANA ML PASAGORN SAMOL
ﬁ ENVIR SERVICE CO,, LTD,
S 42 Romintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkek 10230
et e Tel. 02-9435814-5 Fox, 02-9438201 www.envirservice.co.th
Analyzer Performance Test
Calibrated Date: 01 March 2024
instruments Information
Analyzer Type : SO2 Anolyzer . Manvfactorer : Themo Envionmental
Model : 431 Serial Numbar : 0614416429
C Unit Stondord Gas Conceniration
Ditvtor Model : Dasibi Mode! 5008 Nirc Oxida {NO) 5547 pPM _
Seriol Number © 705 . Sulphur Dicxdida (502)  58.1) PPM
ZERO AIR Genearator:  API MODEL 701 Corbon Monoxide ICO} 4,535 PPM
Seral Numbey : 1924 Cylinder rumber EB0129027
Explre Date: 29 Oct. 2027
Environment ; Tempsrotore 255 "C  Humidifty._gi__%RH
Coflbrafion Report
Zero Span
Stotus Retarance Reading Dt Reference Reading D%
[PPB} (PFB) {PPB) {pPB] (PPEB]
| Before 0.0 0.1 0.1 4000 3950 -1.3
After 0.0 0.0 0.0 400.0 4000 0.0
Single Point Calibration Chart
40 |
4
@300
2
-1
820 |
<
é 00— -
o s
% ow
0 400

Reterence (PPM)

Catbeate ty: AaoMnE  FurhinSoFwas) soprovety: RPN —

MR KITISAK JANSANGWATIANA MR PASAGORN SAMOL
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Accredhied cofiwution foborotory
JIRANATEE A%~ A TES COLLTR ISOAEC 17025:2017
NSC-TLSHTIS 17025
Srsnates Avciate: (o 15 L
@nes, AS%
Patcramem 7,771, el Watthapr, Banghokys, ke speed messurement lataratory
Bengik 20500 Thaiknd] Colforation services depurtment.
Tet: Certificate Number
Moblle: +55863539453
£ruk Jucalbron@fanatze o .
Wb cte: www Janatre.com Q02665
CERTIFICATE OF CALIBRATION
Page 2072 Pages
MEASUREMENT TEM .
MANUFACTURER The wird direction sensor wes arlrrkey. apoinst
ELITYPE Standord
o DMOSPI-SUO N
type wind tunnel with 300 S oss tast section
SERIAL RN aea Mdr:':( baved on 2 62400-12-1,
- o e e
CONDITION AS-RECEIVED procing wind turbines, Mareh 2017 wos used as
QISTOMER +Water Arialysts Conter Co, Lid, a coftration guideline,
8471 oo 5, Tmnham, A U-thl, Ayuttiaya 13210 o
WECEIVED DATE +10Mar 2023 This cevtificite provides o traczadillty of The
MEASUREMENT DATE +13 Mar 2023 megsurement w recognized the national
ISSUE DATE 113 Mar 2023 ‘staridars, &nd To realtartion of the intemationof
systern i anits () through the NIMT (Notlanal
ENVIRONMENTAL CONDITIONS: A Institute of Thaliand) via Certifiote
: DA-0043-22
Temperaturn 220438 c
Retative Humidity :55.0215.0 XRH Uncartalty of
Amospheric pressure 11010420 tea Thie repovied scarioow cf mesismestls
: coverage factaor be3, Which for o normal
PLACE OF CAUSRATION Exffok s .
-
“Fuchiaton of messurement
500 an® i - Guide to the expression of uncestakiy I
1z e meaupement’
- mm
Praconditioning 1 inblorit conditions.
Messurement Condition +The average values curing messurement arc {23.81°C. (41.2) %RH and (1012.3} hPa.
TABULATION OF RESULTS:

The table on next page gve the measured taives.
BNy
D

Calibrated by:
BIMr. Sorawit ad
O Miss fttraparh LertSofphal

:Mm.— of the wind tannet

* Blamedar of mourting ploe

Premsic ety

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEFT IN FUILL UNLESS FOR REP!
IN'WRITING FROM THE LABORATORY
Aceredited enifeotion loborolory
JIRANATEE ASSOCIATES COLLTD. 1SO/EC 17025:2017
WSC-TISHTIS 17025

Jrareten Aseceiates Ca, It CAUBRATION 0367

63/14-15, 67/35-36

Patchkaserm 7,7/1, Rd. Wartharea, Banghokyal, Air speed measurement.

faraiok Calibration senaces department T, —

ot Cartificrte Number

Mohile: +56RE3S09453 + =

€mal: i callration@Jranatee com |

Web site: www fransteecom a-@ees

Foge 101 Pagas

MEASUREMENT ITEM + Cup anemometer Caliation pracedune: e

MANUFACTURER Nevalyrx The cp anemometer was colined cpanst

Jrminajuion + Sensor WS GZF Stondord air veloclty transducer oot SAS5-)2

Data logger: 200-WS-2546 """“’”"*""'""‘":ﬂ"‘""’"““"
: hevnd -~ i £ i

ERALIRISER a1 et type wind tuniel with 900 crass test

logzer: sextion area. The WHE20Q7, based bii IEC 51400~

DHuvEER i 13-, Wind emergy generotiol sjsténs - Part 12-

CONDITION AS-RECEIVED < Ured frem I Power pefformance méosurements

ausToMER + Water Analysis Centas Ca, L1, producing wind turblnes, March 2017

3471 Moo 5, T.kanham, AlLl-thal, Ayutthaya 33210 was used a5 cabrotion. guldeline.

RECEIVED DATE + 10 Mar 203 roceakiy;

MEASUREMENT DATE + 13 Mar 2023 W”W“m"””:’"’,"fm

ISSUE DATE +19 Mar 2022 e vy e Dlw""""‘ )

ENVIRONMENTAL CORDITIONS: <gystem of units {5) Mrwvnl "ummnwm:l

Amidlent cundition In the (aboratary are as fullow: . iyt in

Temperaura 1230230 <

Reiative Humidity 15504150 %RH Uncermioty of Measurement:

Atmespheric Pressura 11010410 hPa The neparted uncertainty of measuremant &
‘Based an the stndard uncertainty multiphed by o
eaverage factnr k=2, Which for a narmal

PLALE OF CAUBRATION + Efteltype wind nunnel of
of approxmately 95%, The stondard uncertainty
“Fuoluation of measurement
dater - Guide to the exprexsion of uncertainty in
measuement’

Preconditioning

Mescurement Condition 5]°C (429) 6] hPa.

TABLILATION OF RESULTS: p)

The table an et page pive thi s ok,

R S
P
<L Y
AN '
Thichitad

NAC Approved sgratory: ... 2L A0
M. Partnya Booncharsen

Calibration Depsrtment Manager

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

Fage10f2 Pagw

MEASUREMENT RESULTS *

The wind direction sensor was calibrated zgalcst standard rotery sneoder by method. During cailbeation, the messuremant was cafad out st 45"
Imtervals In chockwise and courrterclockdsa directions after offset adjustment has been made. The flow speed of wind tunnel {ususlly 5 m/a) is kept constant

while the sansor reported In ther
Air spesd Dm L Ervor
s Dagree [ Dagres () Dagrea )
45.000 4 -+
000 4 E]
135.000 1 2
. 180.000 120 a
naoat m 2
0001 m ) - 10
215,000 a9 |4 10
360.000 ES) R S 10
Rasmaric
* Dirwction of stariand
" Diraction of inkk Under Calibration
- \2,‘
Certicate Number |
__a==_J
Pagu2ot2Pages
MEASUREMENT REsULTS ?
Thy Unit Under for 5 minrtes prior to callbrat ‘The smndard s velochy 0.5 m/s

105 m/s was caiculated by a standard st velocity trarsducer and above 5 m/s 10 30 m/s was calculutad by # phtot tube with precition differental pressure:

enetar which was Instalied 40 mm =g 300 mm respectively mwary fram wind tunnel nozrle, UUC was Installed st canter of the test section. The aliscation was

carvizd cut under both rising and falling bir velocity In the ramge of 1 m/s tn 16 mys at callbration Interval of 1 m/s. The results of calibration-and ssociated
e _ o

Vet Temp. wind turmel Temp. rwom [ Evar femz)
iy ro fo o) mp)

1037 2424 UAS [ a1
un 30 u4s 19 o1
3054 2446 2445 0 a1 Ba1
4217 %470 445 40 a2 a1
502 2440 148 49 °1 031
599 2430 2445 58 0 031
704 2440 2445 [X] 01 o041
817 2462 a5 81 L =1 831
9.07 %34 45 80 as 031
1007 2440 445 100 41 031
1113 .50 445 ma 0o 01
rt) %56 u4s 1o o1 034
1318 %50 45 131 o1 013
e 2440 2048 ETrY a1 031
1522 2440 445 150 a3 oa1
1627 %4 £y 3 - 02 041

Remarc .

*Veloxity of sandart

* Velochty of Unk Undey Celibradon

PHOTO OF CALIBRATION SET-UP

CaSibradion set-up of the cup anemometar callbration In the wind tunnel of firanates Amodates Ca,, Ltd. Tha cup anemometar shown may differ from the

alibrated one. Remaric The pr of the set-
"N%C"" 1

woolad of
[IRANATS ASJOCIATES CO., L7
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| w | FO.LAB 64-11728

)
M HANNITNINELUINGS Sound Level Meter

< =

303 CAIN Sound Catemor SN 52072 iamdoalle  smoo4
Fustrouien Sufoudtsunfaielyl

ne Digitd Thrmebygroeter SN 105091609 aitedodle WWLaoss
fubmoviow maves

simedoals WwLo160

doq SondLevelMster SN 00396803
Furoufin 3v0ves
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4 08 128 4 928 138
s 08 138 s 2.8 1138
6 93 138 6 918 138
7 9 138 7 9.2 IERY
8 93 138 [ 918 JTET
9 938 1138 L] 9318 1138
10 918 138 ® 938 18
X 9380 1380 x 93.30 11380
8D 0.00 0.00 S0 0.00 0.00
%RSD %RSD
0.00 0.00 0.00 0.00
{(s1) (s10)
HANYS "1" 'h“ HanT ’h“ 'h“

[ W
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1 1) 1138 10 a8 138
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sD 200 000 D a0 0.00
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(s (510
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i Digial ThermobyroMeter &N 105091609
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Y 000 000 0.00 000
%RSD %RSD
0.00 000 000 0.00
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indos SoundLevel Mater SN
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Amuﬁuﬁnmmunumﬁa Sound Level Meter

1304 CA1I Sowwd Culibrter SN 320012 1iedeih

©2023 by Agieed Tochnologhes

SROO4 §U 9377403, 11184203 Certificate of System Qualification
TaRrnwou 240565 Tufineudoungase) 6C-0Q + GOMS-0Q
indn4 Diginl ThermobygroMeter SN 105091609 simadoadl
Juftwouiiiow 291 vs6 FuftmmuFieuntano Systaen 1D: RYG_noe
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Cverall Inisd Pressurs Accursty Test Stalus Log Ama
Paw
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