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List of Instruments Certification for Air & Noise Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Ambient
1 |Orifice Transfer Standard Total Suspended Particulate (TSP) Tisch Environmental,Inc. TE-5025A Tisch Environmental,Inc. 27072020 27 Jul 20 26 Jul 22 -
Calibrator Particulate Matter < 10 um (PM,) 3393
2 |U-Tube Manometer Total Suspended Particulate (TSP) Dwyer 1221-36-W/M Technology Promotion Association 22P802 12 Mar 22 11 Mar 23 -
Particulate Matter < 10 um (PM,) - (Thailand-Japan)
3 |Aneroid Barometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 21P2501 21 Jul 21 20 Jul 22 -
Particulate Matter < 10 um (PM,) (Thailand-Japan)
4 |Dial Thermo-Hygrometer Total Suspended Particulate (TSP) Barigo, Germany - Technology Promotion Association 22H768 5 Apr 22 4 Apr 23 -
Particulate Matter < 10 um (PM,,) (Thailand-Japan)
5 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 21-ACT-326 24 Aug 21 23 Aug 22 -
(Acoustic Calibrator) 107224 Co.Ltd.
6 |Sound Level Meter Laeq 20 hr Laeq 1 v Laoor Lagn Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-037 21 Jan 22 20 Jan 23 -
0005407 Co. Ltd.
7 |Sound Level Meter Laeq 20 her Laeq 1 v Lagor Lagn Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-104 11 Feb 22 10 Feb 23 -
0006614 Co. Ltd.
8 |Sound Level Meter Laeq 20 hr Laeq 1 v Laoor Lagn Lamax Larson Davis LxT2 Innovative Instrument 22-ACT-102 11 Feb 22 10 Feb 23 -

0006615

Co.,Ltd.




TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JATAN)
CORPORATE SERVICES 3 EQUIPMENT CALIERATION AND TESTING SERVICES
SH4 PATTANAKARN ROAD SOI 18 SUANLLANG,
TEL 02717200024 FAX,

Certificate of Calibration Corificata ot PR

Paga: 1of 2
Eguipment : U-Tube Manomster
Mirvistactioe Bwyer This cartificale may nat be repraduced ather than = full
excapt with the prior writen approval of the head of
Modal : 1221-38WIM Caorporata Soervices 3: Equipment Calibration and Testing Sarvices.
Serlal No.:
1D No.: UAE. EMAZ.031/2554

Conditlon As-Received:  Lsed ll=m

Recalvad Data: 03 March 2022
Callbration Data: 12 March 2022
Refarance: 2203-MITWEC Submitted by:  Unitad Anafyst and Enginearing Corsultant Co. Lid,

Ambient Temperature: | 23 £ 2 ) °C
B1 Soi Udomsuk 41, Sukhusmvit Road, Bangehak,

Phrakhanang, Bangkok 10260

Relative Humidity: [ 50 %15 )%

Atmospharic Pressure: 1010 mbar

Procedure used: The was by direct mathod against Pressure Measunng Instruments
Siandard acconding o in-house calibration procadura CP-POS, using * DKD-R 61 ; Calbration of Pressune
Gauges, Editlon 032014 " as & guldenes.

Condition of this res calibration
1. Reference standards instuments -
Insirument Mogel Serial No, Cartificate No, Due Date
1) Pressure Calibeator PCI0BP 1188 MP-0110-21 09 Aug 2022
2.This result of callbration was meda on raquasted at tha point specilied by customar.
3.8cale and conversian factor is 1 kPa = 4.0146293 inHz0

4. This instrument was used cleéan air a8 pressure media.

CertNo,: 22PH02
Page: 2of 2

B t of cafibration:- Without adjustment
Increasing Prossuro

Range: 0 InH,O 1o 36 inH,O
Scale Interval ; 0.1 inH,O{ The Fifth Estimate |

WUC Indication
Applied Pressuee  High-portside  Low-part side

A Error
{inH0) {inHz0) (inH40) (inHy 3} [InH0)
0.00 .00 .00 000 0.00
200 1.00 82 182 .08
400 200 82 392 -0.08
800 300 ET 582 .08
8.00 402 £ 7.94 0.06
10.00 502 454 9.06 004
12.00 604 594 1198 -0.02
14.00 704 -6.94 1388 -0.02
18.00 806 784 16.00 .00
18.00 008 B84 18.00 .00
20.00 1008 -8.96 20.04 0.04
22.00 11.08 10,96 2204 0.04
2400 1210 11.96 2406 0068
26,00 1210 288 26 08 0.08
28.00 .10 1398 2808 0.08
30.00 15.10 -14.98 30.08 0.08
32.00 612 15,98 32.10 010
34.00 1712 -16.88 34.10 (R[]
36,50 17.08 R 35,84 034

The uncarainty of measwemant was £ 0.11 inH,0
*UUC = Unil Under Calibration
" AP = High-port side - Low-port side
The reported uncertalnty of measurement was based en a standand unceralnty multiplled
by & coverage factor k = 2, providing & level of confidence of approximatety 65 %

-alo-
§.Thiz instnsment was calibrated by applied pressure te high-port (+) side and low-por {-] side open Lo abnesphernic pressure. i
&.This instremant was Iratalied In verlical odentation and top of the pressuse port was used as tha referenco level
7.The certificate = valid only 1o [he ilem calitvated on dale and place of calibration.
A Thss Cerification is taceabls to the internafional Systam of Unil maintained at-
~National Instin of Metrology Thatand (NIMT)
Calibrated by :  Suwit Aussares o Signatery : Alegal P.
|sue Date | 14 March 2022 | | Phalinea Prabpaipal
[ | Swa Suwannag:d
y‘r:\uapul Panusch
1 ' 1 " Aepol R
B 0282415 a 1099524
S,
& S
TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 38 o
$344 PATTANAKARN ROATYSOI 18, SUANLUANG, SUANLUANG, RANGKOK 11250 &ﬁ;
THL.0-2717:3000-2¢ FAX. 027190484 T N mme e
CALENEATION 08 CortNo.: 21P2501
Page: Zaf2
Certificate of Calibration ~ Gertifieats No.: 2172501
Page: 1of2
Result of cali Withaut Ranga; 850 hPa lo 1030 hPa
Fungt bsolutes Pressure Suslo Interval ; 1 WPaf The Filth Estimate |
Equipmant : Anaroid Baromatar Incressing Prossure
Manufacturar: Barigo Vs cuncate: mpy, net be ceperyiyped oifier {fmn e fill, Applied Presaurs (1Pa) | 65068 | 665.00 | 96032 [ 96960 [ 1000.69] 101073 ] 1020 6a [ 1090 68
amcapt with iha prior aritten apgroval of fie heac of ULEC* Indication (hPa) 8300 &70.0 880.0 900 | 10000 | 1010.0 | 10200 | 1030.0
Mcs: = Carporate Sarvices 3: Equpment Calioration and Testing Services. Errar (hPa) 1.31 040 | 032 | 080 | 068 | 073 | 058 | 055
Serial Ne.: S
1D No.: UIAE ANV 1242550 Applied Pressure (hPa) 1030.65 | 1020.60 [ 1010.63 | 100057 | 98045 | B30.10 | BED.4T | B5E.54
Condition As-Recelved: Lised llem UUC™ Indication (hPa) 10300 | 1020.0 | 10100 | 10000 | 9900 | 9800 | 9700 | 950.0
Errar (hFa) 0,66 050 063 0,87 -0.45 019 0.63 148
Recaivad Date: 20 July 2021
Callbration Date: 21 July 2021 The uncertainty of measurement was 0,30 nPa
*UUE = Uinit Under Calibration
Relerance: 2107-0STOWSC Submitted by: United Analyst and Engnaaring Consultant Co,.Lid, The reparied uncertsinty of measurement was based an a stardard uncertainty musplisd
B2 e (BmE2yoC ty & coverage factor k = 2, providing & level of confidence af appraximalely 35 %
Aot Humidity: (B0 151 % E1 Bal Udomsuk 41, Sukhurmvil Rioad, Bangehak, o
i Phrakhanong, Bangiok 10260
Atmospharic Pressure: 1009 mbar
Procedure used: The was by dwect maothod agains! Pressure Measwing Instrumenls
Standard according to in-house callbration procedurs CP-P10, using * DKD-R 6-1 - Cadbrafion of Prassure.
Gaupes, Editlon 032014 " a8 a guidelines.
Congition of this result of calibration
1.Referenca standards Instuments ©
Instrument Model Serlal Mo, Certificats Mo, Dus Dats
1) Standard Baromater DPi142 1422605046 MP-0053-21 0B Apr 2022
2.This ingtruménl was installed in verlical onentation snd center of the dial was used Ba the referenca leval.
3.This result of calibratian was mada on requesied at the point specified by customer.
4. This instrumant was used cleen & ag pressure media,
5.The certificate is valid only fo the iem calibrated on date and place of calibration,
6.Thiz Cemdication (= racaable 1o the Intemational System of Unn mamtained at-
“Masional Institute of Metrology Thailand (NIMT)
Calibratod by 1 Suwil Aussarren PP Signatory : Abfzpe! P
Issun Date © 2 July 2021 [ ] Phalines Prabpaipal
[ 1 8ura Suwannasr
[T Atlapai Panarach
1 . 1 ' gl A
B 0264464 a 1062242




P
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) \‘:};
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

34N PATTANAKARN ROAD 500 18 SUANLUANG, SUANLUANG, BANGROK 10250 1@

b

TEL 0-27§7-3000-24 FAX. 0-2719-0984 W TISE T TR2S
CALBRATEA 1550
. - . 4 Cert. No.: 22H768
Certificate No. : 22HTGE
Certificate of Calibration Fades 3 a5
Enuipment : Dial Tharmo-Hyprometes Result of Callbration:- Without Adjustmant
Marniufsctirar: Bariga This canificata may hot be reproduced cther than in full, Function: Humidity messuramant.
except with the peior writlen approval of the haad of Reference Standard uuer Uncertainty
Model : - - ¥ Rl Sa i =
Corpomts Services 3: Equipmant Callration and Teming Senvices Temperature  Humidity Reading Error of Measuremont
Serlal No: - rc) (EH) (%RH) (BRH,) (%R,
1D No.: UAE ANV 13072550 26.0 401 48 7.4 1.8
Condition As-Recelved: Used Hem 8.0 630 2 &0 1%
250 B0.0 76 4.0 20
Received Date: 30 March 2022
Calibration Date: 01 Aprl 2092 Result of Calibration:- ‘Without Adjustmeant
10 05 April 2022 Function: Temperature measuremant.
Raference: 22031124WSC Submitted by: Uinited Analyst and Engineering Consuttant Co.,Ltd Standard uue Uncertalnty
Ambient Temperature: | 25 £ 3} °C Temperature Reading Error of Measurement
Relative Humidity: (S0 L) 81 S0l Udomsuk 41, Sukhurmil Road, Bangchak, o) *c) 'c) [T
Pheakhanang, Bangkok 10260 20,02 200 0.02 072
2998 30.0 ooz o.r2
40,03 85 -0.53 0Tz

Procedure used: Callbration wers conducted using In-house calibration procedure CP-HOZ according to comparison
with standard chilled mirror sensor for humidity measurement funclion and comparison with standard
probe for funttien irde hurnidily | temparalure ehumsar UL : Unit Undar Calibration
The reported uncartainty of measurement was base on standard unceriainty multipliad

L L LG R by coversige factar k = 2,00, providing confidonce level approximately 95%
1. Raference standards Insturnants :
Instrument WMogel SeriniMo,  Cortificate Mo,  Ous Datg oo
1) Standard Chillad Miror Hygromater Sansor Daw Prima 11 21863 15714 17 Sep 2022
2) Standard Humidity/Ternperatune Meter 400 10203027 TH-D063-21 01 Jul 2022

2.The cartficals is vald ondy 10 1he Rem calibrated on date and place of cabbration

3.This Cenification i traceatie o he Intemational Sysiem of Unit maintained at:-
<National Insttute of Standards and Technology (NIST) . The United Siates of Americs
-Mational Instauts of Metrology Thalland [NIMT)

Calibrated by ©  Somchal Dumwar A d E

lssue Dato: 08 Aprd 2022 ¥ 1 Ghakrit Waowanjus
| }Pomthippa Tamayskul
| 1Vipam Taatyswuti

wnanslunugu wnenslunuau
B 0285420 a 1104144

TMNOVATIVE INSTRUMENT CALIIRATION LAR INNOVATIVE INSTRUMENT CALIDRATION LAB

INNOVATIVE INSTREMENT C00, L0 HEAD OITICE TNNHOVATIVE BSSTRUMERT €0, LD, EAT OFFICT
#1138 ML 14, S08 SLNTINARORS 11 TAMIBON BAN KAL), ;
AMFHIEST NASL FPHLESAMIT FEAKAN PHIVING 17880 THATLANE LL ek e

TEL| M2 4 3B60-1 FAX (660

TS MO T ST HUSTIMARORA L TAMBEN HANG K AJD,

AAAPHEIE BN PR

SAMLTT PLAK AN PROVINTE 140 THAILANT

Shamnat oy L

140 A% TEL (60 0I1 I0-THOE-1 FANK W11 14 T4
Pagge 1 1/
Certificate of Calibrathon Cerificute No. ILACTART
Cuntemer Bt Nos g0
Name UHITED ANALYST AND ENGINTERING CONSULTANT CO,LTD Cortilcals Nos ZTACT-INT L. indication at the callbration check freguenty
ULC Settiing Nominal Befure Adjust Adjuse Aoceptante
Addren #1 Sai Udomauk a1, Skburmvit Rosd. Banghok. Prakance, Bangkok Blequest No ¢ flog- 20120096
FAST | A1 31138 Levit uue THE e ERR Limit
Jazen
Calllsrutar Setting (ELH) di d®) (LU (CLH) (EX 1] (B
Ut Lador Callbeation Ditalls 1600 He 114001 41 1135 ([EL 5 1138 ans 130 03
Measurement item Sound Level Meser Microphone Class - 2 Mo Al scrsitfviny s eatslished By the use of Sound Csifmtor Brand SYANTER. Madel 5V 38, S8 w079
Masufactiner LARSON DAVIS Murophone Model 175404
Mol laT2 Micrmphione 74 - J2U35R
i 3 2. Self-generated noise, Microphone instalied
5 dun L aut ' B )
Seru| Nurmher x i Pressnplifier Model © PRMLaT2C L'I‘L'Hhill e
(1] UAE EFM 0432564 Treamplifier S8 | 73802 FAST £ 30119 Measured | UNCERTAINTY
Rescduian al i Entrmment Status = Used VU Walghting i [+ dlh
Calilvestion Eirybrunmest sod Dol A BT 0,14
Tamperatiure EIR=TL
[— 0% RH & 30 %R -5 Self‘Enzrated noise, Microphone replaced by the electrical input signal device
VUC Santlag
Bimmiiric Pressre 1013 hiPa = 10 hPs Mewured | UNCERTAINTY
TAST/ 37138
Recened Date 14 Jummary 2R3
UL Wightin (] (X1
Calitmaind Dgs 21 Jomnry 2022 Lo b
A B8 a1
Cafitration Procedur: Tn-bessse methon CF-SLM-1 based on [FC 61672-3 : 2013 Electmacoustics - Sannd bevd metors - Prrt & Perielie sty
C 01 i
Locathm of Calibrarion Lah Apcastic
Fa 28 e
Refersicr Stundard
et g il i - R Taakhilly 4. Acoustic signal test of frequency weightings {Without Windscreen
Stantand Microphon: GRAS HiAN 148373 15 Sepiember 2021 GHAS Thestathn frem varions Frequency Acceptance
VU Setilng UNCERTAINTY
ulpfrequesey Calibrator uast uest-cal EFAINKITI 14 e 2003 15 Wirlghting Respone curve Limit
Audin Geneesor Svaniek Syl il 16 Ditobes 2022 WK Blectric ERFAIn a < z (= dmi I = din
STIH Setting i {dm) i) -
Nuty
128 M= nu o1 m aso 10
The réparteil uncertainty s Sased s standand uncertainty maliiplicd ty the Covernpe Factor & = 2, providing a level of confiiznce appraimately 49 %
1000 He (1 an [ asa 10
4000 Hz (] oy 1 L) Lo
WD He s 0,5 4 am 1]
Conlibwatedt iy 1 e Anproveid By : sy
Mr. Noppadon Lussgr Mr. Pacit Mathavaen
Calitmation (figer Calhmativn Engineer Supsevisor
Vst s ¢ 21 Juiary 2033

" " cattmmies The comstsan shal o d Al itk wrimn appe
st

s ——" o ”"wnmﬂumuqum




INNUVATIVE IRSTRUMENT CALIBRATION LAR INROVATIVE INSTRUMENT CALIBRATION |AB

INNOVATIVE INSTHUMENT OO, LYD HEAD OFFIT THROVATIVIE RIS TRLIMENT € AR, MM CREFS
= =
=l R A p e = MO TS0 BUNTINAKCRS || TAMBEN ARG K AED g
149 AN SLNTINAKUHEN £ TARISON I, AP = ——
AMPRICE AN PHEL SAMUT PIAKAN PROVINGCE 10540 THAILA 5

ARTHICE ARG L] SARILIT PRAR.

S5 A 1N |

WAl ANE
TIL GOS0 | AN 60421 167140

ProTE— S AT Cartificate Nu TACTAET
Pyt N Roq 0T Riequest No Reg 1230096
7. Long Term Stability
5. Electrical signal test of frequency weightings, Welghting network respane with relative to 1 ki LA Settiag Measirod Avcuprance
UNCERTAINTY
Senting Deviation frem varioes Fregeescy Acceplange g 17| e
: : N —— TFAST / AV 17130 uue Limie
FAST ) 37108 Welghting Respose euirve Limsit STD Seeting B} (= am) {4 i
STI) Setting Afds © () 7. 4m) {x M) p— T
B3 Ha 02 41 a0
Final Hao
124 H al I ‘
x s i) e Dyviassil o
25 i a1 0 oo L
0 He o i an 5 B. Level linearity on the reference level range
1000 e 0 i a0 03 1.0 AL Drridion A |
2040 fie o 3 F FAST /A7 37-139 HEF Lc ERR Limis
w000 Tis = o0 45 38 STD AR ik 1) 1Ry [EX [EX
13900 39 1350 o [
S0 1 bt e o 5
10 I [T o 8
16000 1z i1 01 a1 +5,-INF.
2400 E] 1150 o0 ¥
2400 4 [ [ [
6. Frequency and time welghtings at 1kHz
© Serting ST Messured Acceptance i i e hias M
UNCERTAINTY 14,00, " 1140 (11 (n]
FAST i 37-1% REF vue ERK Limis
R " 1050 [ "
ULC Welghtlng a8y 4By (i} (EX 1] (EX 1}
[T i 1040 o0 8]
" 1400 1140 (1] 0z
9 w i ] 11
c 100 1140 00 iz [+ ik ™ Wiy &l ]
‘ [ 140 0 0l [ a al I
#a00 u al w 1
* Setting §T0 Mennired Aceepliner To10 ™ e 0 14
UNCERTAINTY
-390 A REF (UL ERR Limit 0 iR 0.1 I
UUC Time Respane fuasy () famy (+an) (=il CT ] Wi o i
Fust 11400 I a0 ol L e i L l
Shiw L1 1an oo 02 ol S0 0 ) [T L1
S0 5 s o |
Leg 114,00 140 on il
e a o [T [
i w 44 ] |
WK e WA [ L
00 1] 04 L
) e e [ Ll

The texalis related

TNNOVATIVE INSTRUMENT CALIBRATION |A3 INROVATIVE INSTRUMENT CAL IHRATION |AB
NN ATIVE IMSTREMEST €O L0 WEAR BT

VI INETIUMIENT CT0. L TE AT DT IR

=130 B0 18, 8000 SUMEIRAKTII |1 FARIOR AR AT TN MIERD 13, SO SUNTINAKONS 11 TARININ (ARG KA¥IS

AMPHE

AMBEROE AN FHILLSAMLUIT PEARARN FHOVINCE 1050 THANL AND PHLLSAMLUT PRAKAN FREOVISUE 1S4 THATLAND

FEL (W01

1 AN, (6021167 140

TUL Gl TR S800-1 EAN, (663121 L7141

Cardificas IACT-0ET Cotifieate N0 = I-ACT-0)
Roguest No Reg-2002-0004 eguest Mo Iey 20224000
12. Overload indication
Lavel linearity including the evel range contral VUL Setting Acceplunce
VUL Setiing ST Messured Acceptance FAST ! A 11T ANCEBIALARX Ll
7D : UNCERTAINTY A it
FAST/ A REF (S ERR Limin STD Setting i) I+ di) i+ dil)
VA Hange (UL 148y dm) [ 4 dily Pomitiye cme-half cycle 1424
4l a2 ] L it Y 2
13 5 Negarive ane-hall cyel 1429
14 1140 on L Dieviated 00
10, Tone burst response
wTD Antlelpated Measured Aceeptance Hi | i
UNCERTAINTY 13, High Level Stability
Tenvburst leef we ERR Limia UL Searing Measared Acteptance
T UNCERTAINTY
VUC Tinse Respone. (ma} ARy () ik [EEL 1By FAST /A /37139 rue Limh
2m 1350 1350 0 1 ST Setring 1B) 2 dl) Lt}
Faal 1 1g0 nuny a3 4,15 Initssl BLU]
(k] 10 (L% Az 1550 Fimail Daa
200 e 1 5 ol 1 Devaned fl [E
Sl %]
! i ] 141,400
200 1290 191 +hl l
st 1 W0 [ T
b it % A End of Certifiea
(5] iy (i 15,50
11. Peak C Sound fevel
VLC Setting Anticipated Mewawred Agvepungy
UNCERTAINTY
VAST )/ e142 REF [T ERR Llnsit
STD Setting (LL] (L) (dH) i =dm (a8
Cangilets cych 1374 1368 ] 15
Irusaive half cyehe (ET (E] 04 oz 10
Megutive half cyele Mid 1363 430 1

The smmalis relusnd ooty s dhes s calibroond. Thhe corisficass shall ot by raprocused evse

w-tﬂﬂms‘l;imﬂnﬂmm - Thie st ke ey )t s o, T cor o s e reperishiced o i fudl, wiban neise “tﬂﬁa"mqﬂnu o




TNNOVATIVE INSTRUMENT CALIBRATION LAB
ENNOVATIVE INSTREMENT C0, 1T, HEAD OFFICT

INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT £0,, LTI HEAD OFFICT

TN MO [T S0T SUNTRAKONN || TAMBON BANG KAFD T MO0 13, SOF SLNTINAKORN 11 TAMIMIN BANG KAE ettt e ) =
EnITED ¥ R P ———
ARIPHIUE BARG FHLLSAMUTT FRAKAN PROVINCE 1058 THATLAND ERERLTE AMPHTE BAREG PHLLEAMUT PRAKAN FROVINTE 10540 THAHAND
TEL: (06HH-TE -3900-1 FAK! 0A0-2118-7100 AR e TEL: (66021 1880 | FAN: (860021167140
Page: /6
. : “ertificase No 22-ACT-10
Certificate of Calibration Frslioge. It ACT-104
Itequess K 220232
Custamer = L
" 1, indication at the calibration check frequency
Namu UNITED ANALYST AN ENGINEERING CONSULTANT COLLTE Cortificate No 1 22-ACT-104
VUL Serting Naminal Before Adffust Addjust - Artoplance
Adldress 1 K1 Sai Udamsuk 41, Sukiumyit itood, Nangchak, Frakasong, Rangkok Request No s feq-2022-0232 URCERTAINTY
FAST/ A/ 3T-139 Lavel uie ERR vue ERR Limit
huz60
Calibrator Settlng () [t (i {ell) i) {dm) (=)
Unit Uniter: Califyeatlon Dytails 1000 e 114.00 B 113,88 1an LIS 138 (e 0.20 (5]
Messurement item - + Sound Leve| Meser Mictoghone Clos: 2 Nale = Absaluse seemitiviy wis establivhed by the use of Sound Calibtator Brand SVANTEE. Mode] 8V 334, 5N 55079
Manulicturer LARSON DAVIS Microphose Model : TT3AIM
Model Lat2 Mioroghnee SN : 329357 .
. ) 2. Self-ganerated noise, Microphone installed
Seral Nuniber o0lee14 Preamplifier Model : PRMLxTIC i
% NG INTY
[ UAEEFM 0452564 Preaiplific S : 071534 FAST/ 17130 Mpeaciend. || DRCKRTA
Resalusion ] Tntrinsent Status : Usedd UHC Welghting (B [+ dm
Calibration Envirnmment und Detalls A .7 (]
Tempernture b1
¥ i ignal device
Humsidity S 30 Sk 3. Seli-generated nolse, / replaced by the electrical input signal dev
. ULC Setting.
Haromeic 'ressure 1013 P 10 by Mensured | UNCERTAINTY
FAST /37130
Roceived Tt W Jansary 2022
ULC Wekghtin (dB) = i)
Calibratod Dte 11 February 2022 5
A i ¥ 0.1
Calibrativn Procedure In-house method CP-SLM-01 hased on 1EC 16723 2017 Blectmacmustics - Sound level meters - Fart T Periodis tests
c ™4 o1
Location of Calihration + Lab Acoustic
Z M7 0.1
Heforonee Standorid
Aot n Madal i i i Juzsikty 4. Acoustic signal test of frequency weightings [(Without Windscreen)
Saamcand Micphone GRas AN 198373 15 Sepremher 2022 GRAS Deviation from varinas Frequiney ; | Acceptance
LU Setting UNCERTAINTY
Multifrequency Calibeutos Quuss Quoseeal EFAINNZI 14 June 2022 5l Walghting Respone curve Ldmis
AST  17-138 [ x
A Gienertar Svamck Svandnl 131 18 Gdcaner 2023 WK Sleciric RO Ay} 3 (2aB) (£
ST Setting (5B} (et [
Mote
125 Hx 0 ol I (20 11
The: reparted incertainty is based an standard incessaisty multipted by the Coverage Factor b = 2, providing a devel of confitence approxmmatety 5 %
: . B - 1000 Hz 0g an il (0] (K0
400 T o () 07 [ 3
0O Ha 1 e 4 o s
Calibwatedt By : e Approved By ¢ P
M. Noppadon Lisngan B, Pack Mathavarn
Cabibrativn Cficer Calitwativn Engineer Sapervisar
Tosare Dute | 11 Fehnuary 2022
T revnbes rebateal only o the s calibmond. The sertllca shall st be ot i Full, wikhost writh vl of Imstrumem Co Liil The rwsulte relate enily (o fhe i calibrniznd. The corsficatn shall rot Sl Il approval of O, Lig
VML) I () e e DN TSN R 0 e v LT
lay lay
INNOVATIVE INSTRUMENT CALIBRATION LAR INNOVATIVE INSTRUMENT CALIBEATION LAB
RSOV ATIVE INSTRUMINE OO0, LT, HEAD OFFIET A&B INNOVATIVE PESTRUMENT C0L, LT HEAD OFFICE
TUI0 MOG T SOESURTINAKOIEN 11 TAMINON BAND KA, e T3 MO 15, 508 SUNTENAKORN 11 TAMBON BANG KATO
AMIPHUIE BANG PHLLSAMUT BRAKAN FROVINCE 11540 THAILANG [ st ottt ot . AWFHOE BANG THLTSAMUT PRARAN FROVINCE 10530 THALL ASNE
_ meEm
TEL (66111 Ei-800 | FAX, (021 16140 - TEL: (&8HI-T1IA-2880- | FAX. (00 -21 16-7 1400

Page =35

Certificate Nov I2-ACT-104

Request Mo Req-20122-0232

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

VUL Sarting Twviation fram varisus Frogquency Acceptunce
UNCERTAINTY
FAST /37139 Weighting Hespone curve Ldmi
ST Setting A il (it i Adim (=] [+ dB)
& Hr 02 an () 0
125 He “il ah (1 14
250 He -1 il o 15
500 Ha il (1] o K]
10060 iz [ ol (1 02 1o
2000 He no 0.1 on 1]
4000 | i ol o i
Bk Ha il ol il i
16000 i A1 - +5,-INF.
&. Frequensy and time wei at 1kHz
UL Setting. 5TD Mensured Acceplance
UNCERTAINTY
FAST (37-139 REF i ERR Limit
UUC Weighting {HB) ] () (+am) (= dR)
A 10 1144 0l 0l
B 11400 (It 00 02 02
z 1 140 0o 02
UL Setting S0 Measairod Accuptancy
UNCERTAINTY
1130 (A HEF e ERR Limit
ULIC Time Respone (B (L1 (48] (e (£ 0B}
Fast L1400 1140 o ol
Slow 1o 14u o (13 (¥
Leg 11400 1140 0.0 ol
The relts reaied un ke e Inssment Ca, Lid

FM 085N 1 ) e e 0100011

wnansluauau

22-ACT-104

Req-2022-40232

Cenificate Mo
Requess N
7. Long Term Stability
Measired Acceplunce
UNCERTAINTY
e Limit
STI Setting. () (& (4

Initasl (EX]

Final s

Pevisted (1]

B. Level linearity on the reference level range
C Setting Anticiputed Dexiatinn Acceptance
UNCERTAINTY
FAST/ A737-130 REF e ERR Limit
STD B {ilt) (L] (ot} { =l {+dR)
Hom 140 o0 an (R}
(ELEL 15 13450 an (R}
1400 1M 1340 an Ll
2916 120 1284 o L)
nam 124 140 on [N
e e 140 ap L
Hnam 14 1140 oan L
s e 1080 an (R}
11K 1 14 1 an ¥
b2l W 0 an I8
.00 aa o oan 8}
oAt L1 Lo ap n
00 B4 o an (]
TN N ™ an (R}
Ta.00 R 40 oo L
.00 L& L) an |8
.00 o4 L o (R}
S0 50 o an (R}
.0 34 “o ao I8
Awm 40 4o oo R}
4400 £ al ar (R}
35,000 3 193 a1 L
The: rewalts rofaviad ondy tn e if il 1l shall st 1E

e Inamumest ©

M 0E-LA O] R 1] it 0

]

wnansluauau




TMNOVATIVE INSTRUMENT CALIIRATION LAR TNNOVATIVE TNSTRUMENT CALIBRATION LAR
INMNOVATIVE INSTRUMENT COL LTDHEAD OFFICT INNOVATIVE INSTRUMENT COL LTD, HEAD OVFICT
TN M 10, SO SUNTINAKORN 11 TANDDN BARNG K2 UM MO0 L S0 SUR T AKORS |1 TAMEBUN BANG AR,
AMPHOE BASC FHLLEAMUT PRAKAN 1100 THAILAND 3 AMPHOE BANG THLLSCAMUT FRAKAN FROVINCE 1040 THAN AN
TELL SR G-T11A-IR00-1 FAX: I88H0-2) 1F-TH40 LITATIN LsBEmATanY T 1 FAX: (65021157140
Page 15/6
Cenifizale Mo IEACT-104 Centificate Ko
RequestNo  :  Req2022-0 Hequest No eq-2022-0232
12, Overload indication
9, Level finearity incleding the level range control UL Setting Mynsured Avceptance
e 7 UNCERTAINTY
ULC Setting ST Measired Accrptance FAST ! A/ 57139 e Llmit
UNCERTAINTY
REF e BRIt Limit ST Setting (B (£dB) (= dB)
{dmp (i) () (M) (=i Pasitivn anerhalf cyele 1427
4l A Li — 3
T @ Negative ane-half cycle 142.6
L i ik Diviaed [ 2 15
10. Tone burst response
UUC Setting STD Anticipated Meusured Aceeptunce 13, High Leved Stability
UNCERTAINTY T
ALNT-18 Tomeburst Hef uue ERR Limit ULIC Setting Messared Acceptance
UNCERTAINTY
ULC Tl Respons s} 1) b (B} [ dB) { - dl) FAST /A 137138 e Limit
200 1350 1354 [ Lo ST Setting () (4 dB) (=l
Fast 3 i 174 -l 1,25 Inisial 1350
0 [ 1057 03 “1.4.-50 Fiml 1350
200 1286 1285 a1 Lo Deviated g [N} a3
Shiw 01
2 11810 1088 02 L 50
200 1200 1290 [ 1
= B Julh i g End of Cortifleate
(i} 10010 7 - +1.5,740
11. Peak C Sound level
VU Setting. Anticipated Measired Aceeptanc
ERTAINTY
FAST/C/ 05142 REF v ERR Limit
STD Setting (L1 {dB) Tddiy {£dH) 1 +dB)
Camplete cycle 174 1367 -0LT0 o
Psitive ball cyche 1364 1362 .20 2 10
Negasive half uycle 1364 1362 120 0
The revulis rebsied anty in the Hiem estibensd. The ciests sl noc o 1, et ol lh Lrcignative tradtmsn Oa. Lid The tesirhs pelaved caby 6o the e calisomed The ceviflosss diall noc be seprosced el is ML il wrines sroval of the Invative Istrasent Co., Ll
-0 SLA-0L B |sose dase DLOTT |1 O TOS-SLA -0 Rev () e ddate 910371
it it
INNOVATIVE INSTRUMENT CALIHRATION LAR INNOVATIVE INSTRUMENT CALIBRATION LAR
PNOVATIVIL INSTRUMENT C0_ LT, HEAD OFFICE INNOVATIVE INSTRUMENT C0 LT HEAD (4FFRCE
FAH0 MO0 11, SO0 SUNTINAKORSN 11 TAMBON BAND KAED, T10% MO 13, S08 SUNTINAKORN 11 TAMBON BANG KABO,
AMIHOE BARG PHLE SAMUT FRAKAN PROVINGE 10540 THATLANT ARIPHOE HANG PHLI SAM! PRA AN PROVINGE 16540 THAILAND
THL (-2 | 1o~ 180 FAX (B2 167140 TEL! (6hN-2118-5860-1 FAX:( 21 1
Certificate of Calibrution SoLmAl AL He
Customer Hesquest Mo M- 20220233
. 1. Indication at the calibration check frequency
Mume UPNITEL ANALYST AND ERGINEERING CONSULTANT COLLTD Certificate No; 22:ACT-102
UL Serting Nambal Bifare Adjust Adjust Accoplancs
Adidresa 1 Soi Lidomuaak 41, Sulchumit Rowd, Rangchak, Prakanosg, Rasghok Request No: Reg-202241233 UNCERTAINTY
FAST | A.037-139 Level © ERE e ERR Limit
1260
Calveator Setting (i) [t ] (o) (i) {4 dii} { el
Enit Under Calitestion Detalty 10660 Fi 114,001 8 11385 nag 1005 138 s .10 (15}
Messureman item + Sound Level Merer Microphane Clasr 3 Naiy Absolute semsitivity wan establisbed by the use of Sound Caliberior Brand SVANTEE. Model SV 154, SN.58070
M fcturer LARSON DAVIS Microphane Model : 175404
Moded : T2 Microphane S/N : 128672 : .
. 2. Selfi-generated noise, Microphone instalied
il Midicr 001 Preamplifier Medel : PEMLATIC VL Serting
. ” e Measured | UNCERTAINTY
I + UAEEFM M&2564 Peoamplifier S5 : (171539 FAST (37139 " *
Resalation 0l B Intruseit Stafis : Lised VUC Weighting LT (el
Culibration Environment snd Detdls A nE .1e
Tempienbin nwyia
. Self-gener nol T I i
Fumidiy PP —— 3. Self-generated noise, Microphone replaced by the electrical input signal device
VLC Setting
Barametric Pressun: 1003 hx = 111 kPn Measared | UNCERTAINTY
FAST/ ¥-139
Received Dale 3| Jamsasry 2122
. O Wedghti (1) (+duy
Calibrased Dase + 11 Februsry 2022 s |
i A bk i
Calibration Proedsre In-brause methind CP-$1M-01 sed oo [FC 816723 - 2017 Eloctmacrmstios - Soand level mefors - Part 31 Periodsc fests
€ s 46
Location of Calibration : Lab Acoubic
z M0 AN
Reference Standsrd
Imsirument Brand Mueel SN D calihraiiion Trueehaliy 4, Acoustic signal test of frequency weightings [Without Windsc: 1
Standard Micrpbone GRAS HAN 188273 15 Seprember 2022 GRAS s katine from varli Froquency Acceptunce
UL Setting UNCERTAINTY
Mulsifrequency Calibemtor Quuest Quesi-cal EFABIN214 151 Welghting Respone curve Limit
i ; g TAST C 7
Audio Cienerator Svamick Srandll] 13t 18 Uctaher 2022 WK Electric = - (£dk) {+dR)
STD Setting {el1z) (B} {1t} N -
Nate
125 Hz U] ol al (] 20
The reparicd uncersainty b basei on stondrl uncertisty mltiplied by the Civersge Facior & = 2, providing o lovel of coafid oimatedy 95 5
¥ plicd by L 4 providing o level of confdence approximaicly 95 100 He (] i i e 10
4000 He 05 s 0 0.6l a
RO00 He a3 03 04 o 50
Cablbrated By ¢ w Approved By :
Mr, Noppadon Lusmpart S, Pacit Matiavors
Calitwating Cffer Calibeative Engineer Supervisar
Tanse: Dhute ¢ 11 Febsruary 2022
he i calibstd. The cenifiesis il no be rprdiced e in fall, withi weiiien sgpiad of th lnovave Insmmemt Co., Lid The resilin selaimd sssky w0 the = i rtificie sl net b i i full, sttt ol of ihe e Detrornent o Lid
FM-TONHLMAT1 e ) b e LAV PTG MHE R ) e it LTV
Ly Ly




INNOVATIVE INSTRUMENT CALIBRATION LAR TRNOVATIVE INSTRUMENT (

LIBRATION LAR

POV ATIVE INSTRUMENT €0 LTD, HEAD OFFICE INMOVATIS STHLM

T OO LTI, HEAD CIFICE

N, S

TIA0 MOD 1 S0 SUMTINAKORN 1) TAMBON SAND KAFD.

. 3 TINAKCRN 11 TAMBON BARG KAEG
W Bt B Bubgiiin 4 b

AMPHOE BARNG FHLUSAMUT PRAKAR PROVINGE 10540 THARLAND N PHLESAMUT PRAKAN PROVINGE 0540 THAILAND

TEL. {S6HI-11 L5801 FAX: (i =TI TEL b EAK: DRSHF2L LRI
Page:3r8
Cenificase No 2-ACT-102 Cenificate No
Resquest Mo Heg-2012-0213 Bguaest Ni R 20220233
7. Long Term Stability
5. Electrical signal test of fraquency wei Weighting network respone with relative to 1 kHz UUE Setting Menired Acceptance
e S : UNCERTAINTY
UL Settlng Deviatlon from varkous Frequency R Acceptance FAST/ A /17139 e Limit
FAST/37-129 Welghting Respon Ll =
eighting szl iy ST Setting () (i) (=B
Al ity Z A8} (i) (£ 4lB
: = i nisisl 1140
a2 an 00 20
Final 140
Al i 11 14
Deviatod no
ALl an na 15
500 He -l o ol 15 8. Level linearity on the reference level range
1000 Ha P o ol 02 1 UNIC Seiting Antickputed Deviatinn Acceptunce
UNCERTAINTY
2060 Hz Bl o it 67} FAST/AIIT-128 REF voe ERR Limle
4000 Hz w0 an ot 10 STO AN felb () (dn) (= dn} |+ dny
B0 He i o i 50 A4k (L] g aiy (R
LELE L 139 1390 an (R}
16060 He Al -y -] +5,-INF,
(ETE 134 340 an Ll
6. Froguency and time weightings at 1kHz hidiad L 10 Lol L
UL Setting ST Mensared Aceopdaney 12400 124 1240 Lt L
UNCERTAINTY 7 =
FAST /37139 REF e ERR Limit [ITET) (it} (Y] ai Lt
1 (10} Han o L
ULC Weighting iy [ faln) (= an} (+dit)
LR 1y ed an (N
A 114.00 Hnan an nx
(R 1 40 on (B}
g 1400 HaD o 02 n2
0 " wan al (4]
z 11400 L4 o0 b2 P a4 9 ar T
A0 0] LR a1 03 (A
UUE Setting E Measured Accoplance - :
UNCERTAINTY 440 W T a1 11
31390 A REF e ERR Limit T 3\. - a1 ol
VU Time Respone ity (C11] (i) (= dB) {dity 7400 M pil] a0 Ll
Fal 114.00 140 af ol .00 (1] 689 -l L1
Show, a0 140 af ., i} o0 o 3.9 o Ll
Leg 140 1l i 1 i < = Ak L
S4.00 £ 5iv a0 (N
0 N ELA] a1 Ll
4m “ 440 [ Il
90 W 32 02 Ll
LLECe] 3 LR 0y L1
e resutrs relacod omly 4 the lem calibened. The cenificass shall not be faprodaced except b Ul without writien vl of the Inecvative Indrement Co. Lal Ihe s pelated caly 1o th i 1 T illesne shall noc be reprodaced sxcept n Ul without writen sppeoval of the Inaovative Inarement Co. Lid

EN TG R Lk i

wnansluauau wnanslunuau

WL T, i e LT

TNNOVATIVE INSTRUMENT CALIBEATION LAR TRNOVATIVE INSTRUMENT CALINRATION LAR

INNOVATIVE INSTRIMINT 000, 17D, HIEAD OTFICT INNOVATIVE BRSTRUMENT C0. LTD. HTAD GFFICE

TIH MO0 1 SOTSUNTINAKCGRN 11 TAMBON BANG KAED, TP M 13, S0 SUNTINAKERN || TAMBON BANG KAED.

AMPHOE BANG PHLESAMUT PRARAN PROVINCE 10540 THAILAND AMPHOE BANG PHLE SAMUT PRAKAN MPROV 5 THAILAND
128001 FAX iG] 140 CRENEZ1I6- SR | AN (-2 | 167 a0 = o
Pags 66
Centificate No Cettificate Mo IACT-102
Hegquest Mo He-2022-0233 Reque Meg-2022-
12, Overioad indication
9. Level linearity including the level range control VU Settlng Measired Avcaptunce
UL Settin 50 Mensured Acceplance . = — UNCERTAINTY
£ UNCERTAINTY : FAST/ A£37-130 v Tt
FAST /A REF i} ERR 1 5
Limit STD Setting. (amy {+dm) { =di}
UL Ran Il el i “ il (4l
e i} } fdliky |+l ) Pasitive pme-ball eycle 1417
452 428 3 11 —
ERET] 01 Negative ane-half cycle M7
14 nan an 18
Deviased og
10. Tone burst
UUC Setting 5TD Anticipatod Measired Acceptunen
UNCERTAINTY 13. High Leved Stability
A9 Taneburst el uue ERR Limit UL Setting Mentured ‘Atciptinc
UNCERTAINTY
UL Time Respune (sl b (i (i (b} { £ B} FAST /A {37109 e Lhmit
200 1350 1350 on Ly ST Setting (] L +dB) hdlEy
Fasi ] TIKD 178 412 0,28 Hnisial T
028 0 1086 A4 +15:540 Fisal 138.0
2 1288 125 1] 16 Devi
Show 03 Dievinted (1] al ('}
2 100 (0] k1 14l 5.0
2 12600 1290 i L
SEL 2 18 1L af 14,25
End of Certificute
03 1oL o 43 15,50
11. Peak C Sound level
VNG Setting Anticipnted Measured Accepiunce
NCERTAINTY
FAST/C/u5-142 MEF (s ERR Limit
STI Settimg () () (dn) { &l {4 d)
Complet: eyele 174 1365 1.0y 0
Positive hall eyele 13464 136.2 02 0
Negative half 1364 136.2 10
The teaiili relate o The certificats st nie b reprochs cxee i fall withont wresm syl of te Innos The: revalts redaed ondy 4o fitesiel 4 eneqi i Rall. wighund wellh vl of the frnovative Instmment Co., Lid
M- 5L M0 Haw 0 famae dhats ©1 07 14 TN M I} D chte T

wnanslunupu wnansluaupu




List of Instruments Certification for Water Quality Analysis

No.| Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of | Remark
No. Calibration | Calibration
Water
1 [pH Meter pH Horiba LAQUA-PH210 Technology Promotion Association 21CH1607 19 Nov 21 18 Nov 22
HA1F0002 (Thailand-Japan)




TECHNOLOGY PROMOTION ASSOCTATION (THATLAND-JAPAN)
CCORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

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

NSC-TISI-TIS17025

TEL.0-2717-300027  FAX.0-2719-9484 CALIBRATION 0008

Cert.No.: 21CH1607

Page.: 1of3
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH210
Serial No. : HA1F0002
ID No. : UAE.EFM.200/2564(EFM.pH.08/64)
Condition As-Received: Used Item
Received Date : 18 November 2021
Calibration Date : 19 November 2021
Reference : 2111-0736WSC-1
Submitted by : United Analyst and Engineering Consuitant Co.,Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Ambient Temperature : (25 + 25) °C

Relative Humidity : (50 = 15) %

Calibration Procedure : In - house method :
- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement with
certified reference material (CRM)
- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : WJU, .

Approved Signatory

(/) Malee Butkruea
( ) Saithip Meangmai
() Warakorn Lerngagtrakul

Issue Date : 25 November 2021

‘The Uncertainties are for a

of approxi 95%

‘This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services

naslumuny
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Cert.No.: 21CH1607
Page.: 20of3
Condition of this calibration result
1. Reference Standard Instrument : -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030049 130RC116 21E2682 25 Aug 2022
2) Ref. Standard Thermometer 4982054 110RC044 2111201 26 Oct 2022

This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT

2. Certified i : The

results are traceable to Sl through CPA chem Ltd.,

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

Buffer Solution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem 761016 02 Aug 2023
pH 6.982 CPA chem 761017 02 Aug 2022

pH 10.015 CPA chem 761018 02 Aug 2022

3. This certificate is valid only to the item calibrated on date and place of calibration.
Calibration Results

Function : mV Measurement

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

Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) x
pH mV mV pH
pH Meter 4.00 177.48 177.4 4.01 0.058 2.00
S/N.: HA1F0002 7.00 0.00 -0.2 7.02 0.058 2.00
7.00 0.00 -0.2 7.02 0.058 2.00
10.00 -177.48 -177.6 10.01 0.058 2.00

wnasluaiugy
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Cert.No.: 21CH1607
Page.: 30of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)
Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH measurement factor
(mv) (%) k
pH Electrode 4.008 4.01 172 0.0071 2.00
S/N.: 991E0471 6.982 6.98 -4 0.011 2.00
6.982 6.98 -4 0.011 2.00
10.015 10.01 -181 0.011 2.05
Function : Temperature Measurement
(*) Without adjustment
This equipment was connected with Temperature Probe;
- Model : 9652
- Serial No. : 991E0471
Dimension of probe;
- Length : 103 mm.
- Diameter : 16 mm.
- Immersion Depth 90 mm.
C; uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(°c) (°c) (°c) (°c) (x°c) k
25.0 25.002 25.0 -0.002 0.13 2.00
30.0 30.004 30.0 -0.004 0.13 2.00
35.0 35.003 35.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, iding a level of of i 95 %.
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Certificate of Instrument for Environment Quality Analysis.

g (Lead; Pb)

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration | Calibration*
Instrument for Air Quality Analysis.
1 |Analytical Balance U%mw’lﬁuazaaaLmuaaaﬁy'wm Mettler-Toledo AB204-S / National Food Institute, 2200704-001-01 24 Nov 21 23 Nov 22 -
(Readability 0.1 mg) (TSP), duazaasuinliiu 1128312528 Ministry of Industry, Thailand
2 |Analytical Balance 10 lupseu (PM10) Mettler-Toledo AB204-S/FACT / National Food Institute, 2102572-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.1 mg) B108115858 Ministry of Industry, Thailand
Instrument for Water Quality Analysis.
1 |pH Meter Audunsn-A (pH at 25 °C) Mettler-Toledo Seven Easy 520 / National Food Institute, 2101930-001-01 17 Mar 21 16 Mar 22 -
123052512 Ministry of Industry, Thailand
2 |pH Meter Hanna HI2211 / National Food Institute, 2102015-001-01 17 Mar 21 16 Mar 22 -
Instrument 8165345 Ministry of Industry, Thailand
3 [Turbidity Meter mm%ju (Turbidity) Oakton T100IR / Technology Promotion Association 21CH1017 17 Aug 21 16 Aug 22 -
1120501017 (Thailand-Japan)
4 |Analytical Balance Uinaansuriuaserionn Mettler-Toledo XSR205DU / Calibration Laboratory 2102573-001-01 26 Apr 21 25 Apr 22 -
(Readability 0.01 mg) (Total Suspended Solids) C009071872 Mettler-Toledo (Thailand) Limited
5 |Hot Air Oven U%mmmamiﬁy’wmﬁazmﬂﬁ Memmert UF55/ Technology Promotion Association 21TM813 21 Apr 21 20 Apr 22 -
(Total Dissolved Solids) B212.0411 (Thailand-Japan)
6 |UV-VIS Spectrophotometer Faws (Sulfate; SO4) Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP21-015 29 May 21 28 May 22 -
Technologies MY15410009
7 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.,Ltd. SP21-008 25 Jan 22 24 Jan 23 -
2021-064
8 [Atomic Absorption USinaumdnvianue (Total Iron; Agilent System ID:G8432A Thailand Institute of Scientific and MTC.ACL. No. 4 Feb 22 3 Feb 23 -
Spectrometer (AAS) a1sny (Arsenic; As) Technologies AA240FS / Technological Research (TISTR). 335/64
uAALles (Cadmium; Cd) MY13160001

Due Date of Calibration* : Based on the annual calibration plan. At least 1 time per year.

United Analyst and Engineering Consultant Co., Ltd. (UAE)

Certified Laboratory ISO/IEC 17025

Certificate Page 1/1
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3 LY o For impriweet gty of o geupesiss

E = ety ncmasng memsummEn] poi

H r= stown and mesurement pants

] e m 2ern are ol dapEye

&

Caibration Fonls [gf

Thes urscartakly sisted = ¥

e kparKIEd uCEslEny 8t Cebration abtarw by mutiph

j e slsnderd combrmd uncensing by ihe

covaraga tector k - which can be keger than 2 accarding to EURAMET cg-18. Tha valug

of tha meagurand s wi

assgnen mAQY
o valuss wih & prababiiey of approodmately 854

Thes s i reapanaibl fa

s rAining anvitanirents conditions and the ssitings of he waighing rstment whis i was caliiraled

rcieicsl lestig e tracesbie
Rbaraiony

wir clEraled a

Wioight Set 1: QML E2

Wiright Baf Mo WEBD it of I 23-Fab-2032
Canifinale Nurritar 208581631 Cbeation Due Dats RG]
Tharme Hygrametar

Equepment o N5 4= Jun-2031
Certificate Number 2141220
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Cafibration Certficass ID
THIDSE-0B7 0407 23-ACC-TH

METTLER TOLEDO

Brvic

Maasurament Uncertainty of the Welghing Instrument in Use

e

tne erors of indeatian. The valus B represenis he nel ioad ind

Tempermture coefficient far tne evaluation of the measurament unceramty i

for (e mvnluston of e messiemanl oGS

Temperatune mge ar

oI5 the expanted unoartamty wih k=2 n use. The fommula shail be used far the sstmation of

anon in I

o af rEaguE o

1 use 300K

1| naerg

709 Us = 019 mg + 00387 mglg R

ptimize i statfly of the linsertraion, beslies o
EsNTIANG (a8 O [Srger 6re LaRAN for T cakcidator

e Ioad only increasing messurerent points with o test loa of 5%

1 ihe Inaar
Fstiva In Lisa far Yario {Examgles)
102209 047 mg Hia s,
122009 14 mg A il
220009 021 mg MR Hig
320000 g 037 mg 000179 His i,
2200000 g 20mg 0.00090% Nk A
n =
£
1 B
£ £
i E
H :
2 H
Wiyt Foangs 1] ety fy)
As Found As Lafl
17300 GHRETTLER Poge 5 of §

ot wr BE

T lenanslumugu

Calibration Certfcate 1D
THIOSCUR-0a07 23-A0E-TH

Mattier-Toleda (Thatand) Lid.
8404 - B4 Lasalls Rd., Bangra Ta Sob-Disinct
Bangrs District, Bangkok 10260

*iE 27731

MT-TH.SeraceSupparton. WG TITES 17085
CALIBRATHIN DDE2
Customer
Compary: Uriied Anatyst and Engreering Consutant Ca,, Lid.
Addrens: 3 Sou Lioom Suk 41, S
City: Phra Khanorg Eurmil Chotrok
Zip | Pastal: 260
St | Provincs: Bargkak
Ordes Number:
IRERTII
ghing Device
Manufaciurer: Mettier Tolado Instrument Type: ‘Waighing Instument
Modei: Lot L Aaset Numbar:
Sarial Mo Slamidess Tarminal Modal:
Bulding: A Termingl Serial No.: i
Flaor; 1 Terminal Assst Ho.i Ll
Room: Balance Racm 7 (206)
1 o 00001 g
Procedure
Calraton Guldeline: EURAMET cg-18 v, £.0 {1
METTLER TOLEDD Work Instruction: CPWOO220
This calibrat INEAINS MaAAR mRnes lor AN
Thin seAsiivitysFan of the seighing instrumant whs adjusten bl As Found and As Lef caibratons wilh o tail-n waight
In acoordance with EURAMET cg-18 (112015, the sl ieads wens Sehecied (o refoct the specite deo of tha waighing desicn .
serommacsis specfic calibratan concitiona,
As Frund S 226°C
Left Stars: 3'C
Aa Found Caliraton Date: OF-hpe-20337 Calbentor:
As Lkt Callbraton Date OFbpe-2022 A
fsmien Dt 08-Ape-2022 Sirmwil Camchan
Approved Signatory:
| Tausanachanakil
Jitnlyer
O Surasnet Suskas
[— name Page1of5

Pz Yz 318

Feom fgrear £ DS arties germison of

tanasluniuny

Cafibration Certificate IO
THIOGHO96-0407 22-AC-TH

METTLER TOLEDO &

Measurement Results

Test Load: 100 §
i B Ll
3 1000005 w868 g
2 1060004 1000000
3 10C. o004 g sagssa g ! i
4 1060008 5 1000000 "
§ 00005 g w9999 EL
3 1000004 § 9.9958 1 I )
7 10000054 00,0000 e
[ 100.0004 1000000 § o [+
[ 1000005 " . B
100.0005 g 100.0000 9 » ¥,
.
b 000007 g 0.00007 g
The " 1w rapes rprasaars e reasahity ol the rangalinierant 1 whish thi
[rep—
S W R —
100.0005 1000000 §
2 To0:0003 5 sa.gsen g
3 1000005 5 08238 \
4 100,007 § 00,0001
s 1000007 1000002 g
v ik 000029 nooizg e Found AsLet
T "a" in fhe graph raprasent e readubily of tha @npsnlaral in which
10 fos s petoeiet:
Sofrware Vangen 1 7000 S METTLER TOLEDD Page2cf 5
Ror varion 25611 et s e

srever

ensslumugu

Callbration Certficate D
THIOSH-O3H-045T22-ACE-TH

Error of Indi

As Found

Finfarmnoe Valus

00000 g 3 0.0000 g 015 my F
2 BT a.0001 g 016 mg 2
3 10000 ¢ 5 g o0 g 216 mg 2
4 2.0000 016 mg 2
5§ anoat g o1t mg 2
B 20.0000 g 1.000% Q0007 g RENL -] 3
7 50.0000 g 0.0003 g o mg F
] .0 g 026wy 2
8 1000005 027 g z
1 1500000 9 150.0007 g 0.38 mg 2
1 000001 g 0 g 044 mg 2

1 00000 9 0.0000 g 0.0000 g DG mg 2
2 04000 g 0,100 0.0000 0i1mg z
1 100009 0.0001 g 047 mg ]
a 5.0000 9 5.0000 0.0000 g 017 mg 2
5 04060 | womng | 0.0000 0,17 mg 2
B 200000 g 20.0000 g 0.0000 g 2
? 500000 9 0.0000 g F
§ A.0000 2
8 0.0000 g 2
10 150.0001 g o001 g 2
1 200.0001 g 200.0001 g 2
Aa Found
[ - * paon
=T I
) el -+ For mprmied sty of he g
| R T T cnly Incrtinsing meamasman poins
1 i S0 onw A s el NS
)| chonn o 2 drpysst
Calration P g

The uncertainty staled = e axganded uncertarty at calbration chtamed iy musplying e standard combmed uncestanty by the

ri 2 geeo

covernps factor k- which can tie e it b ELRAMET £g-18, The value af i measieent lias witin ihe sssgned enge

of walugs with & probabilty of approxmately 95%

Tha user is respansitie far mantaining emdranmental candtions and ihe settings of the weighing instrument when it was cafibraled

ETTLER o Pagn 3ol 8

i

T el e

ray i e partialy sprmd i witad ttn

I lenanslumugy

Swper Yarary

S W 7 1ESC et goeresmmezn of ha tnmsrg =




o METTLER TOLEDO Service Ittt A METTLER TOLEDO Service

THIO58-088-0407 22-ACC-TH

Test M it U by of the I it in Use

A1 weighs 1eed for ratroiogical tesing are raceable to nasanal or inamaticnal siardards. The waighss wens calbraied and serided by

Stated in the expsnded uncaraly wih k=2 use. The formala shall be used far ice af ¥ e of

an anoedited caliration [abaratary. the rrors of indicatan. The valie R represents he net oad indcason in fhe unil of memsurs of the device.

Welght Sat 1: CIML E2

Tampesature casfficint for the evallatian of the measurement uncerainly n use: 248100 1K

Winight St Mo, W Duate of fssue 23-Fen-2082 .

5 Temperature ange on aits for the svaluaton of ive messurement UnceitsrRy ir use. 3K
Cetifican Mumésar CIEEAES Cabration Due Date: Td:Aug-2023
Linearteation of Unoamsrty Equation

Tharmna Hygrometer

Equipment Mo.: 161 Date of I T Jun-2021

Cestlicate Mumbar 20H120 Caibralion Due Dale U-ohin-2022 1| ogeoig 2200 Us = LI6mg & RO mag - R Uis 0.96mg + 000502 mgig - A
Remarks Ta opd i iablity of B I anly mcrassing oIt wiin & %5 kaad of 5% of fha

. besides of 1
messsLtETEnL Qe of [Brger ane beken for ihe caculation ol the Insar equation

FACT austmant AincHionially actvaed

Ui Use far
ke of the buili-r weght sdjusted
Equipmant condliiai: Good n.ozatg 1118 mg 0.75% 195 mg 0.73%
et caliiration accondig 60 cusomee ! 1309 116 mg A0 .36 mg 1L7I%
m 7 7
Callbration datd nict docide by calralion aberasary | L0009 I A8 mg 2.0084% 037 mg 0.0070%
22000 g .40 mg anmiE 125 mg a,0013%
7 i 1y =10000 g 3g=3 sy=5 | | |
MDY e 11 oot 2 et b S 220.0000 g 2é&myg 0.002% tEmg 0.00066%
End of Accradiind Secton
T informatean bt ana sy SHACHITGALS 10 11 calibearon carficats ans not par of ihe asedted calbragon
) == |
E | &
= E |
| B
-
5 .
& -
: : |
[ i
Wi larg [5] Feuibng )
As Found As Left
Seftwenn viorsar: 1 210268 SuETTIER ToEnn Paged oty St e L2108 SMETTLER ToLsn Pags § of &

Pepest Varuzmr 21813 Mgt Vemen 21013 Ta

P e, ODESIHAIUAN st CIRIIIIIENEDT (enansluniuny
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R »Si\::'/"i’z_

NEC-TISITIS 17028
CALIBRATION D081

Calibration Certificate Calibration Report

Certificate No.: 2203527-001-01 Certificate No.: 220352700404
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD, Equipment: EH Matar Rusehation: D01pH | 1my
Address: 3 Sol Udomsuk 41, Sukhumvit Read, Manufasturar:  WETTLER TOLEDD Modst: Sevun Compact 5220
Bangchack, Prakhanong, Bangkok 10260 Seral Moo Cridadan Type: Banch &e
10 N LMAE WAT DOUESEE
Page 1 af 8 Date of Calibration: 5 duly 2022 Eage 2 of §
Location: Cakbration Latoratory, National Food Insttute
Equipment: BH Mater Enviranmwe Conditin; Ambinnt Tampecahar: [ 235 £ 18 | T Befatorn Humidity: [ 33 £0 | %
Condition of Eguipment: Geod Candtion
Manufacturer: METTLER TOLEDO Fandtion SLAY A Mo Col N
1. Calbration Mathod In houss method - W-CC-000 based on deect by using imior and
carilied pbeancs materied (CRM)
Model: Seven Compact 5220 2. Rulwancs Stanceros | Canmifsd Ralamnos Manns
Ingtrumants Barial LI Ha, Marnfaguaer Cartificase Ko, Dus Date
Serial No.: 113432421 21 DS il Caliraor Zmean? Flike: 2261890 7 Juna 2023
232 Oighal Tharmometar Froseny Fluka CC-E40500-01 30 Cotcbar 202
lD ND . UAE WAT.00G/2564 2.3 Thermo-Hygro Matnr NFLOTHOOSS POWPE ‘ORz2.ca81 18 Famraany 2003
Carlifivd alarencs Maturial Lol No, Mansinciurat Baib Exnire Onin
24 pM buffer 4,008 [Primary pH butter Sclution) Lran] CrRAcram PH21ELS 21 A 2034
Order No.: 2203527
25 pH buffar 5.885 {Prisaey pH bufler Seluten) 5204 CFAtham PHZITLS 21 Aped 2024
28 pH buffer 10,01 {Primary pH butier Solution) a0s208 CPAcham PH2ZXOLS 9 Aped X7
Operation No.: et 27 pH bufie 700 {Sasextard g nffer Soution| EEG CPAcRm PHIOT LS 21 apel 2023
Date of Receipt: 40 Juna 3 3 Tres cersfication is troceatle b Tre intsmatieal Systam of Unk (5 Lkl
37 Inwvumeens No.2. 1 through NEC-TIZTIS 17025 Laboratory Acoredtion of Calbration Ne 0075
Date of Calibration: 5 July 2022 32 Inpruments No 22 thmugh NEC-TISLTIS 47025 Laboransry Acewitin of Calbration Ne. 0081
£3 Instrumere No.25 through NEC-TIELTIS 17025 Laboratory Acoradtion of Callivaion No.0202
3.4 Canilie Rulurence Matarial No. 24 ta 26 mrmabie o i -
barometar. and Tha.
Calibrated by Mr.Worapch Sooktong Approved by praparmtan and cartited by CRAcham Lid Is scorpatad 1o 150 17054
et ISOIES 17025
Sclantist | Mr.Pharaphat Tuangit |
L5 Cortibed Raferencs baterial Mo 2.7 waconhie n GIM Rerbd H-27 Loth 08 065520 B Fiei 20 Low 28.05.2004
Manager, Division of Calibration Laboratory UM Fied H-27 LalN 0606307+, Bt Ral HI-2b Lot 30,05 2021, the
‘Standard Scluton preparation ard cenfied by CRASem Lid s
Data of lssus: 5.July 2022 for the Technical Taam aceredind i S0 17034 and ISCAEC 17028
4. Thin canifizats wis serifing anly for T instnamant we el
ara for pralabdity L & This result of calhrtion was found sccurts 2s shown on dats and plsca of cabbaton only,
This Cortficate is issusd 0 accordance with the conditons of sccrdEation granied by the Thal Laboralory Acoredtation Scheme which hus sssessed the
masturmeect capebifly of the istorstory and ity Taceatiity o recogrized national slondards and W the unis of Measwement realzed B e
cormsponding nEtanal standants Bboraory, This canificats may nol be mproduced ofter than m full sxcept with e prior writien approvad of tha Matonal
Feod Instifute

F-£5-004 Revislan: 01 Date: 20-14-65 F-L5-012 Revision: 01 Date: 20-04-65
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NSC-TI81.T18 17028
CALIBRATION 0081
Calibration Report
Certificate No.: 22ISATO0401
Equipmant; o Mmtor Resolitlory  021pH | Tmy
Manufsctarer  METTLER TOLEDD Wodal: Bevan Compart £220
Sarisi Na.| 114324 Type: Bench op
IO Ne: AE WAT DOI564
Date of Calilsration: 5 July 2020 Pages Sof §
Calibration Rasults:
1. Calibeation of pH Mater ( Manun! Temparanas Compansadnn a1 25°C )
Nesningl D Voltage Standard Average indicaior Roading Uncomainty Covarags Factar
vy s P [y ) (k]
[ 414117 ara 00 80 200
2 ma 285 200 .58 200
4 A77 482 177 A0 056 200
i 50159 t a0 0.50 200
1 001 ] o0 n5s 00
] 20,150 50 &00 1.50 200
0 7183 111 1000 (=] 200
1 295812 288 1200 .55 00
4 414118 i 400 058 00
. Galitration of pH Metar with Elctrods | Mamuni Tempamture Compeneation at 28 °C |
Eguipmant #H Elociroce: Type:  Comhbined Electroda
Manufactanar: VETTLER TOLEDD Wadal:  InLub Expert Fro-1580
Serisl Ho. ey L-L R T
Parloemanes of Elucirode system {Thiaa-Friss Caliesinn o g4, pH7 ani pHID|
Averge ndicssar Raaing
Cortiled Vahor it Fainiiva Sioga () | Uncartainty Coverage Factor
E267C inH} pH mi {40H] (L]
4008 4010 182 - 00071 200
5268 E850 14 [T 00075 208
10.008 10.010 16 s 0.0053 200
= E.ga0 8 - 087 200

F-CS-012 Revision: 01 Diste; 20-04-65

ourdlaton for roustral Develacrneant MNational Food n:

sl Laborarany Serace o CALIBRA 081
Calibration Report
Certificate No.: 2203527-001-01
Equipment: Digital Thermometer with RTD
Resolution: [+ 5 R of Model;  Seven Compact 5220
Serial Mo C113432421 ID Moo UAEMWAT.O09/2564
Manufacturer:  METTLER TOLEDO
Date of Calibration: 5 July 7022 Paged ol S
Location: Calibration Leboratory, Natonal Food Institute
Environment Condition: Ambient Tempersture 25 %C &+ 1 °C
Relative Humidity B % £ 3 %
Condition of this results of Calibration:
1. Calibration Methad @ - In hause method: W-TE-025 by comparison with standard thermometer.
- Tha Callbration Is detesmined by comparing with a known temgersturs
from & standard resstance thermometar.
- The temperature scake In Use at this laboratory Is the Intematonal
Temperature scale of 1990 ( I75-90 ).
2. Reference Standard Instrument |
Instrument Model | SerialNo, | Certificate No. | Due Date | Through |
HANDHELD THERMOMETER 1521 £35097 () L
Platinum Resistancs Thermameter {PRT) 385 509201 TRELI || Bereed 1}‘;'3-3;-5

Support Equipment ;- Low Temperature Bath {TSOCAL-E), Model: Europa-6 Plus Basic, S/N: 31582/2

3. This cestificate is traceaide to International System of Units {SI Uinits),

4. This certficate was cartified cnly for the Instrument we calibrated,

5. This result of cafibration was found acourate as shown on date and place of calibration oniy.
6. Condtion of Callbrated item :  Good

7. Result of Callbration : Without adjustment ]:[ Aftar adustment

F-L5-012 Revision: 01 Date: 20-04-65

i
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P
E AN
v dance Ior el Development Matona! Food Insfiute Vo WECTISIcTIS 17028
oo kst Labc e CALIBRATION 0061
Calibration Report
Certificate No.: 2303527-001-01
Equipment: Digitat Thermameter with RTD
Resolution: 0.1 °C Model:  Seven Compact 5220
Seral No.;  C112432421 1D Mo LMEWAT.DNG/2564
Manufacturer: METTLER TOLEDO
Date of Calibration: 5 July 2022 Page Sof §
Calibration point: 15.0, 250and35.0 °C
Calibration result:

- The prote was Immersad in liguid Bath or dry bath to a minimum . depth of 120 mm,
= Description of probe, model @ - 5N: -
Dimension of probe : Dismeter 9 mm,, Length 120 mm,,

Sheath material :  Stainess Stesl

uuC* Reading = value Y
Temperature (°C) (°c) +(°C)
15.1 15.038 -0l 012
251 25.028 -01 .12
35.2 35.024 -02 012

biote
= LILC™ & Uriit Under Calibration

The repart uncertainty of measurement was basad on standard uncertainty multglied by coversge factor k= 2,
providing a level of confidence of approximately 95 %, 5 :

wemrennn Bfi] seseeeeen

F-C5-012 Revision: 01 Date: 20-04-65

5118 17034
ATSR DE61

Calibration Certificate

Certificate No.: Z202087-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD.
Address: 3 Soi Udlomauk 41, Sukhimmit Rosd,

Bangchack, Prakhanong, Bangkok 10260

Page 1ol §
Equipment: pH Mater
Manufacturer: HANNA INSTRUMENTS
Model: Hiz211
Serlal No.: OB165345
1D No.: UAE WAT.004/2556
Order No.: 2202007
Operation No.: 2202097-001
Date of Recelpt: 11 March 2022
Date of Callbration: 16 March 2022
Calibrated by Midans Samssk ApRroved by /%{
Specialist ([ MrPharaphat Tuanjit |
Manager, Bivision of Calibration Labaratory
Data of Issua: 21 March 2022 the Tachnical Taam
L e itiey
This Cortfieats b lssued in sccontancs with Ma condiions of g the This Li Schaime which has assuisad

the mmpsumment capabity ol e lsboriory and it Facescéty b moogniznd natonal shandrds and o e unts of measuement makeed al Pe
esmeaponding natienal sundanis libarulery. This caniSeaie may nal o mpmdced cther Fan 1) Ll dacapl wih Ba prar wiEn dppeal of e
Hatonal Food mettam,

F.C5009 Ravisian; 00 Date: 14:12-61 (DIiGRR] l,N ﬂ']Uf’!N




Calibration Report

Certificate No.! 220008708101
Eguipmeant: FH Mater Resalution:  0.07 pH 1M my
Manufacturer  HANNA INSTRUMENTS Modl: HIzzH
SerialNo:  CRTERMD Types Bench lan
IS AEWAT BIMTZSE
Dats of i March #6) Page of
Locatioe: Chemicas Cafttion Labaraiory, Natins Focd Insituie:
Envinnment Condoe: Amtant Temparasure: | 230 £ 18 ) 6 ReltveHumidty: [ 455 £ 2] W
Condition of Equipment: Gand Candtan
Coesition of this Results of Calbsation
1 Caltmtin Mabod I housa mathed | W-CI-002 bt by uaing and e
mfenence mmerinl {CRM)
2. Fefamnce Standams | Carifed Fefemnce Maisol
Insremants Sarial R kg, Manlagiursr Canificats Mo, D Dste
24 DG Vatupe Caleamr Zman? Flub HOL-2EF.0667 4 ok 2022
27 Digtnl Thammamatss e Flki CCH40590-01 30 ettt 332
22 ThimmeHpzrs Metsr B s BT 0050 FONPE CR21-378T ]
Conilied Rufurance Mutarial et o Mermtmcirg: LoL Sxpire Date
24 pH bulter 4,008 (Primury pH bufnr Soktion) TRk CPacham PHZBLS 21 November 3023
2 pH butter & B5S (Prmury £H hisnr Solktion) (] CrAcham PHZITLS 21 Mgvember 2023
210 butter 10,11 (Prmary pH husfer Soktion) ] CFachem PHEZILS 21 November 2022
27 g butter 7.0 {Standam pH tuffer Sokston] TrBan CEAzhem PHIGTLE B Ngummbor 2022
1L tmceathe o The Unit {1 Unty
51 irmbumants No 2.1 henisgh 5 Ti§ 17035
12 irmbruranie No 2.3 migh TESHTIS 17025 Labormry
33 rmtruments No. 2.3 thrisgh 4 TS Labomiony
34 Carted Aehermrce Mmerm| Ho. 24 1026 Fcestiom ey
baromaise, The 5 5
prwgaration aed cartfied by CRAcham Lid s accredied 1o 50 17004
and IEDNEE 17025
5 Corylind Fafureas Mowsa No. 3.7 acwse  BIM RN HLT Loma 30.04,2090; BIM RoM HI19 Lom 2805 3020 B

£ This carficana wiss Cartfiad oréy Jar 1na NETTTAN wi calbraid

5 This :

TRt H1-5 LotN 3004 2020 B0M Fmfl MK 10 Lot 28,08, 2020, The
Etandand Seluson prapsration and sanfiad g CPAzhem Liz is
ncenedind 1o 153 17034 and ISMEG 17025

e

A

F-C5-012 Revision: 00 Date: 14-12-61

@nas luauAN

Calibration Report

Cartificata No.; E20RT-001-01

Equipmant: i Matmr Rmcigtian: 001 g 0,144 my
Manufacturur:  HANKA HETRUMENTS Ndnt iz
Baral ba.t AHIESR4E Typn: Sureh g
0O Ne.: UAE WAT D042550

Date of 18 Margh 2022 Page 3 of §

Calibration Results:
1. Calibration of g Metes

[ Marual Tamperamim Companaaton at 25 °0 )

ey B Voliags Standard aweraga Indicatos Reading Uncartainty | Cowerage Factor
wH (e o oH famv) (Y]
] annr o (7] o5E 20
2 FEra T 200 o063 00
4 AR 1174 400 o063 209
] ELRETY ®a e o063 am
T 001 ot 10 () 100
L] 40,158 481 o063 M
0 -TTTARY ATa 0068 200
K ARE812 ] 0063 2m
" 414110 44 nss m

3. Cailbration of pH Meter with Electrode | Monusl Tempeimue Gompensation at 25 °C |

Performance of Electrods system

Equipmest: ot Emctrode Type: Cambined Blscrode
Menufeckarr:  WETTLER TOLEDD Mocsl: LEs0
Sarisl Mo, RRCEL LY Hia

[Thee-Foint Calration w pHa. pHT and g1 0}

Certifing Valua Svarocn nlonser Randing Uncaraing Coverags Facsor
28 (ph) L) m¥ izpH] (L]
4008 [ 1108 = apar 200
[ [T 128 - anure 200
1000 man EET =1 a0 200
[ w 1z - oz 200

F-C5-012 Amdsion: 00 Date: 14-12-61

=

Calibration Report

Certificate No.: 2202007007101
Equipment: Digatal Tharmometer with BTD (M Meter)
Resciutian: 01 s Modet  HIZINY
Sarial No: 81EEI4E IONe.  UAEWATDO4SSES
M tactrar HANRA TESTRLMENTE
Date of Calibration: 16 March 2022 Page dof 8
Location: Cherical Caibration Labortory, National Food msthute
i Ambiant (20 E 10 ) e
Fisnlis sty [5x4y %
Condition of this results of Calibration:
1. Calitration Mathad | = bhouse method: W-TE-025 by comparison with stancard themmometar
- The = Rincwn femoeratuns
fenm n wiareiacd resistarce (harmometer
Tha temperture scale in use  #18 aboratory & the Inmmasonal
Tamparaturs acals of 1990 (T5:00 ]
2 Rieference Stancard Inssument ;
Instrumant Macd Sarial Ko, Cartilicats Na. D Date Through
HANDHELD THERMOMETER 1523 Fakiacty
PEL-T 085144 24-Jun-22 TISTR
[Fizinum Resistance Tharmamalor (PRT) SE3TA ET7IE

Supper Egupmant ;

3 Trén eartlicas s racabie i Ineenaticrs! Syaiam af Lni (3 Urdis)

4.Th i iy for we calhranes

= Low Temparature Bath {IBDCEAL-G) Medel; Eurnpa-5 Plus Basic, BN, 3415027

& Thin regul of cakbrato
E. Condition of Calbrased item

7. Resuk of Caibration

Good
El Wirout acjusiment

| caithralion anky

D Ater adpstment
Hz

F-LCE012 Revision: 00 Date: 147261

@nas luauaN

Certificate Mo.;

Equipment:

Date of Calibration:

Calibration Report

220208700101

CHgtal Thermamaier with ATO ok Master)

FRmsoksien: e g Modall  HEEIIE

St Mo DETEEIAS 1T M UAE WAT 0042555

Manutachmr HANNA INSTRUMENTS

16 March 2022 Pagnfiofs

Calibration peint:
Calibration result:

1500250 and 380 0

+ Toe probe was fmmersed i ligad bath cr dry bafh 103 minimum dephio! 100 mm

~Daserption of proba, modal NiA SN ik
Dmension of probe : Damater 2.8 . Length. 00 mm,
Shaad rradiria; Stairiass Steal
UUG* Reading  (°C) ,n:'_":f: gy | Comastion Valus (| ”“‘:’";;’;”
150 15001 oo oom
mao 25002 13 oo
350 35002 oo a0
Bols - LRUC" Ut Under Cakbrston

Tha repen untectaiy of maasuresec wal bassd an siancsd unceraint mulipind by coverage facir k= 2, providng @ el of corfidence af

sporTmatly 95 %,

e B e ’ E’Z"'

F55.012 Revision: 00 Date: 14-12-81

@nas luauaN




TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN)

CALIBRATION AND TESTING EQUIPMENT SERVICES
0 PATTANARARN ROATD SOI 18, SUANLUANG ANCT BANGKOR 118G
TEL (H17 FAX
Cert.No.: 21CH101T
Certificate of Calibration Page:: 1 of 2
Equipment : Turbidity Meter
Manufacturer ; Dakion
Model : T100IR
Serial No. : 1120501017
ID. No. : UAE WAT.DGE/2563
Condition As-Received: Usad [tam
Recelved Date : 08 August 2021
Calibration Date : 17 August 2021
Raferonce : 2108-0201WSC-1
Submitted by : United Analyst and Engineering Censultant Co. Ltd,

3 Sol Udomsuk 41, Sukhumvit Road, Bangohak,
Phrakhanong, Bangkok 10260

Amblent Temperature © {26 £ 2.5) °C
Relative Humidity : {50 + 20) %
Calibration Procedure ; In - house mathod : CP-CHT1

based on direct measuremeant by
ueing Formazin standard solution

Callbrated by :

Approved by :

() Maten Butkruea
{ ) Saithip Meangmai
{ ) Warakomn Lemgagtrakul

‘Walalak Sirithean

Wy -

Approved Sigratory

A

Cert.No.: 21CH10Y

Page.: 2Zaof 2
Condition of this calibration resuit
1. Reference Standard Instrumants
This cartification is traceable to the International System of unit (S unit) through
Technology Promation Assoclatlon (Thalland-Japan),
Instruments Serial No. 1D No. Certificate No. Due date
1) Theemo-Hygrograph 1103328 130ECO10 21H1482 27 June 2022
2) Electranic Balance 1126143764 140RCO04 20MM585 27 Sep 2021
2. Standard Malarial : The Formazin suspension has been prepared gravimetric from
Material Manufacturer Lot No. Assay
1) Haxamethylenetetramine HIMEDIA 0D00343342 B2.5%
2} Hydrazinium Suifate HIMEDIA 0000332928 099.2%

3. This certificate ks valld enly to the llem calibrated on date and place of calibration.

Calibration result

Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU
Turbidity Meter Serial Number : 1120501017

Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measurement Factor
(NTU} (NTU ) {£NTU) k

o 0.00 0.0082 2.00
20 202 0.39 2.00
100 101 07z 2.00
400 403 18 2.09
BoO 803 21 213

Remark - UUC* = Unit Under Calibration

= NTU = Nephelometric Turbidity Units

The reported uncerainty of measuremant was based on a standard unceralnty multiplied by a coverage
factor &, providing 2 fevel of confidence of approximatety 95 %

Issue Date ; 23 August 2021 -olo-
The Uncertainties are for a confidence probability of approximately 95%,
'
lenEslugIuny
a 10669
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) @
it Equipment : Electronic Balance Cert.No.: 2ZMM210
Condition As-Recelved :  Used item Page: 2 of 3
Reference : 2204-05420C-1
Cert.No.: 22MM210 Procedure used :-
Page.: 1of3 Calibration were conducted using in-house calibration p CP-0BO1 ling to direct
Al = * M ali & measurement method against standard weight,
(Jcrtlﬁcate Of ('ah bratlon Condition of this result of calibration
1. Reference standard instruments:-
) Instruments Madel Serial No. ID Na. Test re; No. Due date
Equipment : Exetronic Balance 1) Standard Weight St (E2) 15884 2 TORC138 MM-0008-21 3 Feb 2023
Manufactursr: Mattier Tolado 2. This cedificate is valid only to the item calibrated on date and place of cafibration.
3 This result of callbration was made on requested at the point specified by customer.
Model : X5R206 4. This certificate is nof ceriified for any commercial transaction.
5. This fication is o the Ir i Systam of Unil
Serial No. ; CO0807 1872 Result of calibration | ) Without Adjustment  ( * } After Adjustment by Intemnal Calibration
3 Range capacity : 0g o & g Resolution 0.00001 g
D No. : UAE WAD.012/2583 81 g to 220 g Resolution 0.0001 q
Submitted by : Unitad Analyst and Enginearing Consulant Co.,Lid. Before Adjustment :
3 Soi Udomsuk 41, Sukhumvit Road, Balance Measurement  Coverage
Bangchak, Phakhanong, Applled Weight Reading Correction Uncertainty Factor
Bangkok 10260 (g} (g} (g) (tmg) (k)
a0 B0.00004 -0.00004 018 2.00
Location : Bal I 200 1990209 +0.0001 0.38 2.00
ocation ; alance Room After Adjustment :
« Determination of the standard deviation of welghing machine =
Racetved order: 26 April 2022 1. Determination of the standard deviation of welghing machine {n=10)
s Applied Weight Standard Deviation
Callbration Date : 26 April 2022
(a) of Reading (g )
Amblent Temperature © 16 Cwa . 80 0000008
Relative Humidity © 30 % 1o 90 % 200 0.00005
Calibrated by : Kunchit Promprat
Approved by : e 2
Approved Signatory
{ ,) Pornthippa Tameyakul
{+ ) Malee Butkruea
{ ) Suwil Imjal
Issue Date : 29 April 2022
tely 95%

The Uncertainties are fir a confidence probability of approxis

mnms‘-biﬁﬂiﬁﬁ

Ml
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Equipment : Elecironic Balance Cert.No.: 22MMZ10
Condition As-Recelved :  Used llem Page: 3af 3

Reference : 2204-05420C-1
Result of calibration £} £)

2. Effect of off center loading

PG THRIToR P2
CALIBRATION 0766

Cert. No.: 22TM304

A mass of 100 g was placed to various position on the pan. ) - . Page.: 1 of 3
The weighing machine reading ermor oblalned is given In the lable Faani CEI’t]ﬁCﬂte Of Callhl’atlon
Maximum difference between
Position 1 Position 2 Positlon 3 Position 4 Position 5 off-center and central loading
{g) (g} (g) {ag) (gl (g) Equipment Hat Air Oven
-0.0002 =0,0001 0.0000 -0.0002 -0.0002 0.0002
3. Departure from nominal valug Manufacturer : Memmart
Balance Measurement Coverage
Applied Welght Reading  Comection  Uncertainty Factor Madel ; UF 55
g} (g} (g} (tmg) (k)
Unload 0.00000 0.00000 0.018 213 Serial N, : B
0.05 0.05001 -0.00001 0.018 213 h
0.4 0.10001 -0.00001 0.017 n
1D No. : i 2
1 1.00002 -0.00002 oms 2,05 Ne WA 0SEE08
5 §.00003 -0.00003 0.026 2.00 ) : "
20 2000008 000008 0.049 200 Submitted by : United Analyst and Engineering Consultant Co. Lid,
50 £0.00010 -0.00010 0.080 2.00 3 Soi Udomsuk 41, Sukhumvit Road,
B0 80.00014 -0.00014 015 2.00 Bangchak, Phrakhanong,
100 100.0001 -0.0001 021 200 Bangkok 10260
150 150.0001 ~0.0001 029 2.00 Location : Lab Floce 2
200 0001 1 2.00 2 Z
200,600 gl 938 Received Order : T April 2022
The reporled unceralnty of measurement was based on a standard uncertainty multipfied by a coverage Callbration Dita ; 7. Al 2021:._,
tactor K . providing a fevel of conl of approi a5 % Ambient Temperature : {26+ 10)°C
Relative Humidity : (50+30)%
-olo- -
Calibrated by : Man Pattanapongpaiboan
Approved by : W_J,u,
Approved Signatory
{ ) Pomthippa Tameyakul
{4} Malee Butkruea
{ ) Suwit Imjai
lssue Date : 18 April 2022
The Uncertaintics are for o confidence probability of approximately 95%
v
e ensslunugu
BN ﬁzll A 0040245
Equipment : Hat Alr Oven Cert. No.: 22TM304 Equipment : Hat Air Gvan Cert. No.: 22TM304
Condition As-Recelved :  Usead ltem Page. 2of 3 Condition As-Received ; Used ltem Page.: 3of 3
Refersnce : 2204-00150C-1 Refarence : 2204-00150C-1
Procedure Used :- Result of Calibration :- { ") Without Adjustment
Calibeation were ducted using p CP-OTO2 ing 1o direct i Function of UUC* : Temperature Source
mathad with Data Acquisition which connecied with Resistance Temperature Delector ( RTD ) and Fresh air setting . Close
Thermocoupte Type T. Calibration| UUC* uuc* Temperature Temperature Overall Covarage
The temperature scale used was based on ITS-80. Paimnt Setting | Reading stability uniformity Variation Factor
Condition of this result of calibration ("G} ("C) (c) (£°C) {°C) {ii=3) (+'C) k
1. Reference standard instrument:- 104.0 104.0 104.0 0.040 0.57 0.80 0.42 2
Instrument Model Serial No. Cert. No. Due Date 120.0 120.0 1200 0.11 0.82 11 11 2
1} Data Acguisifion 349704 MY41021843 22LM4 10 Jan 2023 80,0 180.0 800 012 14 20 1 ]
2, This cerlificale is valid only to the item calibrated on date and place of calioration, = =
3, This tification is le to the i System of Unit, Ca:b‘l‘a:‘m Wansured :emﬂ::rﬂunt )
Resuit of Calibration :- 1% ) Wilhoul Adjustiment !:cn Cudibicl
Function of UUC® : Temperature Source gm ; ! 2 2 : § J = 7 2 3 (ot}
Fresh alr setting : Close Environment during calibration i 104.403 | 104.220 | 104.517 | 104.474 | 103,778 | 103.850 | 104202 | 104.357 | 104.319
T3 Beginning Finished 1200 120.183 | 119.876 | 120.238 | 120355 | 119476 | 119.455 | 120,046 | 120173 | 120,198
28 28 180.0 180.502 | 179.820 | v80.655 | 180.797 | 179.012 | 179.044 | 180.043 | 1B0.305 | 180.340
REL Humid, { % } 56 55 Average® : The average of 30 values in each position.
[AC Supply | Valt } 231 224 Temperature stability : One-half of the greates! maximum difference of measurad temperatura at any one sensoe

Ref, 510, D No. @
Calibration Point { °C )

Pasition :| (120,180 (104)
[ 21-04TC-N | 18-04RTD-01

2 21-04TC-02 | 18-04RTD-02

k] 21-04TC-03 | 1B-04RTD-03

Probe Details : of & 4 21-04TC-04 | 18-04RTD-04
= 80 om b= qoR o 5 31-04TC-05 | 18-04RTD-05

b= 50 em W o801 m 8 21-04TC-06 | 18-04RTD-06
c= 80 em H= 0Fs  m 7 21-04TC07 | 16-04RTD-07
Capagiy =" DA | 8 24.04TC08 | 1B-04RTD-08

Grel) | 21-04Tc-09 | 18-04RTD-08

Ve

nasluAIuAy
a 1104316

Temp :Tha of al any sensors and the measurad
temperature ai Ihe reference location which are observed at the same time or at s close an observatlon time as
possible to d thi pattern or homogeneity within the chamber under steady-state conditions,
Overall ion : The Di aof the i and measured obsarvation.
uuc® : Lnit Under Calibration

Mate © The reported uncertainty of measuremant was included stability and excluded uniformity |

The reported uncertainty of measurement was based on a standard uncerainty multiplied by a coverage
faclar k, providing a level of of 95 %

~ollo-

Wl,, .
taﬂms‘lumuqu
a 1104315




DOE Services Co,Lid.

DQE corvices

32 5oi Ladpran-Wanghin 55, Ladpro-Wanghin Rd., Ladpeo, Ledpeas, Bangkok 10230

+ J . WEC-TINFTIN 1728
Phone : +66 (012 538 2084, Email : dgeservicesinfo@gmail.com et

CERTIFICATE OF CALIBRATION
Certificate No. : SPZI-015 Page 1of3
Customer : United Analyst and Engineering Consultant Co_,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Sukh it Road, B halk, Phrak . Bangkok 10260

Location of calibration ~ Laboratory 313

1 Agilent Technol

Model : Cary 60

Serial No. : MY 15410009

IDNo.:  NA

Received Date : 29 May 202]

Calibration Date : 29 May 202|

Issue Date : 30 May 2021

Condition of Instrument : Used

Calibrated by : 1] Approved by : A
JlJu 1 lnj—' o 0 Faswh
My Tanswut. Ritticlach | { Miss Chonthicha Sangngern )
Technical Manager CQuadity Manager
The calibracion resal is spplied oy o the b brated ilem and 15 Wherw on daie itmation unky.
The ol th s il d andw the s of i
Wbarsecey. Th srery b repeoehuced e than in full sxcept with the prior writtm spproval of the DQE
Services Co, Lad
FM-510-02 R03 11/03/201
la

DOQE Services Co. Lid

DQE Services

32 Soi Ladpeni-Wanghin 55, Ladprat-Wangiin Rd., Ladarsa, Ladpro, Bangkok 16230

Phinne ; 646 ({12 538 2044, Email : dgesorvicesinfo@gmsil.oom

REPORT OF CALIBRATION

Cerfificate No,:  SP21-015 Page 2of5

Envi Condition: Ambient T 5+ C

Relative bumidity 50 15 %RH

Calibration method : lo-house method CP-01 Calibmtion of UV-Vis Spectrophotometer Based on ASTM E275-08

Certified Reference Materials ;

Material Serial No, Certificate No. e date

Ahsobance Standard set 25760 80102 1172021

Absobance Smadard sey 25757 80105 1172021

Wavelength Stnadard set 25806 BOLO3 117772021

Wavelength Standurd set 25758 B0104 1172021
Traceability :  This cerfification i= traceable o the | inmal System of Unit ined ni Natlonal Instie -

of Standards and Technology (NIST) through Stams Scientific Limsed

Spectral Band Width of UUC ¢ 1.5 nm,

Scan Speed of UUC @ 90 nm./min

Sean Interval of UUC : 115 mm.

Resolution of UUC : Photometric (L0001 Abs,

Wavelength 01 nm,

wnaslumugy

FM-510-02 R03 11/03/201

DQE - DQE Servives Ca, Lid.
Services 32 Sed Ladprao-Wonghin 55, Ladprac-Wanghin Rd, Lodprao, Ladprao, Bangkak 230
Phane - +66 {012 338 2054, Email ; dqeservicesinfo@igmail com
REPORT OF CALIBRATION
Certifieate No. : SP21-015 Page 3of5
Wavelength Accuracy :
CRMs Values UUC Rending Correction Uneertainty Coverage Tactor
(nm.) (nm.) (nm.) (nm.) 3
4172 2420 -0.28 019 2,00
27945 279.5 005 0.1% 2,00
2BT.EL 2879 Rt 018 200
33406 EEER 026 018 200
360,93 3605 043 19 .00
418,59 4182 0.39 0.19 2,00
44554 4456 034 019 2.00
A453.66 4533 036 0.19 .00
A6l.02 459.8 022 0.19 200
536.59 536.7 <0l 0.19 2.00
83798 6384 -0.42 0.19 .00
431,38 4309 0.48 01s 200
472,50 4725 n.on (ER L] 2,00
51347 5134 007 19 2.00
51888 5292 132 14 .00
57317 5735 .33 019 200
58533 5E4.8 1155 .20 2.00
HH4.40 6849 -0.50 019 200
740.72 7404 032 .19 .00
T48.55 749.0 045 .19 el
R07.03 ROT.1 007 019 .00
87928 E79.4 12 0.19 200

PRS2 RO 1 109201

wnaslumugy

DQE Geriiugs DOQE Services Co. Lid,
32 Soi Ladpro-Wanghin 55, Ladprao-Wanghin R, Ladprao, Ladpran, Bangkak 10230
Phose : +66 (D)2 538 2054, Enmail © dgeservicesmfogmail com SHCEAGES At
REPORT OF CALIBRATION
Certificate No. : 5P21-015 Page 4 of 5
Calibration Results : Without adjusiment
Photometric Accuracy @
ledmglh CRMs Valoes | UUC Reading Correction Uncertainty Coverage factor
L (nm.) (Abs) {Abs) (Abs) {Abs) i
(LOCO0 0.00060 (.0000 0,0042 200
e 0.5791 0.5767 (L0024 0,0042 2,00
.0458 10444 00044 0.0042 2.0d
2,1914 2.1841 00073 0.00%2 L]
0.0000 00001 ~0.0001 0.0042 200
o 05618 0.5609 (.009 (.0042 200
10260 10244 0.0616 (L0042 2.00
21259 21192 1.0067 (L0091 2.00
0.0000 (L0000 0.0000 0.0042 2.00
e 0.5240 0.5212 0.0028 0.0042 .00
0.9639 0.9632 0.0007 00042 b
1.978% L8717 0.0071 000091 2,00
(000 -0.0001 (L0001 0.0042 200
- {5194 0.5184 0.0010 0.0042 200
0.59991 0,999] 0.0000 (.0042 2,00
15970 194911 0.005% 0.0093 2,00
(L0000 (00000 0,000 00042 24
1.5523 (.5517 0.0006 0.0042 24
0 1L.OBIO 1.0802 (L0008 (102 2.00
2.0369 20293 L0076 (0042 2.0
{.0004 ~0.00101 0.0001 L0042 2.00
35 0.55%6 {.5593 0.0003 0.0042 2400
1.0513 1.0505 (.0008 0.0042 200
1.9268 1.9217 0.0051 0.0052 o0
FM-510-02 R03 11/03/20
'
wnaslumugy




DOE Serviges Co. Lul
DQE Services

12 Soi Ladprae-Wanghin 53, Lodprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230 )

MBOTIEFTINITOES

Phane - +66 012 538 2054, Email | dqeservicesinfofigmail com byt

REPORT OF CALIBRATION

Certificate No. : SP2i-015 Page Sof 5

Photometric Accuracy :

Wavelength CRMs Values | UUC Reading Correction Unceriainty Coverage fnctor
(nm.) (Abs) (Abs) (Abs) {Abs) i
235 0.0000 ALIO0T 00001 0.0075 200
0.7498 0.7438 0.0060 0.0075 200
0 0.0000 00000 0.0000 0.0073 200
08712 0.8647 00065 0.0075 2.00
A4 0.0000 0,000 0.0000 00075 2,00
0.25920 10,2500 0.0020 00075 2.00
- 00000 0.0000 00000 0.,0075 2,00
(16459 (.6428 0.0031 0.0075 2.0
Riemnurk = - LU = Unll Under Calireation

KA = Not Avaishle

The pesult expandied unesiainty o messureman U is saied s the standant uscersaiuty o measarament waltplied by the coverge Fretar k

whih for & uomul di & covenge robabiliy

= End of Certificate -

FM-510-02 R03 11/03/201

lﬂﬂﬂ'l‘i‘hl.ﬂ’JUﬂN

DAQE Services Co, Lad

DQE ¢orvices

32 501 Lodprac-Wanghin 33, Ladprao-Wanghm R Ladpras, Ladpme, Bangkok 10230

i o ; s
Phome < +#6 (02 538 2054, Ernall - dqeservicesinfo@gmail.com EaLIERATION

CERTIFICATE OF CALIBRATION
Certificate No. : SP21-008 Page 1of5
Customer United Analyst and Engineering Consultant Co,,Ltd. (Head Office)

Address: 3 Soi Udomsuk 41, Suk it Road, Bangchak, Phrak Bangkok 10260

Location of calibration : Laboratory 315

Manufacturer Hitchi
Model : U-1900

Serial No. : 2021-064

IDNo.: UAEWASODG2552
Recelved Date : 25 January 2564
Calibration Date : 25 January 2564
Issue Date : 26 January 2564

Condition of Instrument : Used

Calibrated by : T Approved by @
! IR it ¥ 2 3
M. Taonwut Rirtidach ) { Miss Charthichy Sangngem |
Technlenl Manager Quality Manager
The calk 1t e enly b e s ] R pr—— s s plaics o subbrailon unly:
Tha messuressars capahility of the Whomiory and ity imeraisiing o 4 A tn e wnlt rendiced at the
national . Thls sesificate mes ! than i I ihe BBOE
Services Co, Lid.
FM-510-02 R03 11/03/2019
.
@nas luauan

DOE Services Co.Ld,
Dok Services o ) d
32 Sol Ladprac-Wanghin 35, Ladprao-Wanghin Rd,, Ladpmo, Ladprn, Bangkok 10230 [

Phone : +66 (042 538 2054, Ermail : dosservicesinfo@gmail e i ]

REPORT OF CALIBRATION

Certifleate No. :  SP21-008 Page 2of5
Environment Condition : Ambient Temperature 25 = 5 ‘©

Relative humidity 50 15 %RH
Calibration method : In-house method CP-01 Calibration of UV-Vis Spectrophotometer Bised on ASTM E275-08

Certified Reference Materials ;

Material Serial No. Certificate No. Dhe date
Absobance Standard set 25760 0102 Ti021
Absohance Standard sot 25757 30105 TIL172021
Wavelengih Standand set 25804 80103 12021
Wavelength Smndard set 25758 B0104 L2021

Traceability :  This cenification is tmcesble 10 the ntemational System of Unit mmintained at National Instinute -
of Standards and Technobozy (NIST) through Starma Scientific Limited

Spectral Band Widthof UUC: 40 nm.

Scan Speed of UUC @ 200 nimu/min

Scan Interval of UUC: 0.1 nm,

of UUC: T i 0001 Abs,

Wavelength 0.1 nm,

PM-SH-02 ROS 11IR201%

@nas luauaN

DQE Services mf- e )
32 Soi Ladpro-Wanghin 55, Ladprso-Wanghln Rd., Ladprso, Ladpeo, Banghok 10230
Phone : +56 (612 §38 2054, Email - dgeservicesinfo@gmail.com
REPORT OF CALIBRATION
Certificate No. SP21-008 Page 3 of 5
Wavelength Accuracy :
CRMs Values UUC Reading Currection Uncertalaty Coverage factor
(nm.) {nm.} {nm.) (.} k
241.54 240.8 0,74 1y 200
279.40 278.6 080 19 2.00
JRE.T0 IRTH L1 0.19 200
33422 3336 62 19 2.00
361.26 360.6 (.66 019 2.00
41848 4180 (.48 019 2.00
446.70 4458 0.50 019 2.00
453,20 4528 .40 019 2,00
46006 459.6 146 019 2.00
536.90 5362 .70 .19 2.00
637.94 6374 .54 019 2.00
440.74 440.2 0154 19 2.0
472.22 4718 0.42 0.19 2.0
513,70 3130 070 019 2
32892 3282 0.52 0.19 200
574.60 5740 .60 019 200
5R5.48 5848 .68 .19 200
684.63 684.0 1.63 019 2.0
740,27 7388 047 0.19 200
748,28 T4TH .48 0.19 200
0716 B06.6 0.56 0.9 2,00
§79,70 #79.0 0,70 019 200
PM-S1HI2 RO 112008
@nas luauaN




DQE Services CoLtd. DQE Services Co, Lid.
BQE gervices DQE oorvices '
32 8ol Ladpeoc-Wanghin 55, Ladgirso-Wanghin 6., Ladorao, Ladprao, Bangkok 10230 32 S0l Ladprio-Wanghin 55, Ladprao-Wanghin Ril, Lodprao, Ladgrso, Bangkok 10230
Phone : 466 (12 538 2054, Email : dqeservicesinfo@gmsil com T Phane : +66 {012 538 2054, Email : dgeservicesinfo@gmail com m@m
REPORT OF CALIBRATION REFORT OF CALIBRATION
Certificate No, : SP21-008 Page 4 of 5 Certificate No. : SP21-008 Page 5of5
Calibration Results ; Without adjustment Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage fuctor
Photometric Accuracy @
(nm.) (Abs) {Abs) {Abs) {Abs) L
Wavelength CRMs Volues VUC Reading Correction Uncertainty Coverage [actor 0.0000 0,000 0.0000 0.0076 200
(nm.) (Abs) (Abs) (Abs) (Abs) k =2 0.7498 0.745 0.0048 0.0076 2.00
01,0000 0,000 0.0000 0.0042 200 0.0000 0,000 00000 00076 200
i 0.5791 0.577 00021 0.0042 200 237 dariz 0564 0T 00076 2100
1.0488 1045 0.0038 0.0042 2400 20000 00 0.0000 00076 200
2.1914 2.183 0.0084 0.0092 100 313 02020 6200 0.0020 00076 %60
0.0000 0.000 0.0000 0.0042 2,00 0.0000 0.000 2.0000 0.0076 100
-~ 05618 0.560 00018 0.0042 2,00 A0 06450 0532 00139 00076 200
1.0260 1.025 0.0010 00042 2.00
2.1259 2122 0.0039 00091 2,00
0.0000 0,000 00000 0.0042 2 Rasuaghs 00 = Utk nder Oxfintion
0.5240 0.522 0.0020 0.0042 2,00 - NIA = Not Avainbte
02 0.9639 0.965 -0.0011 00042 2.00 - The resull expanded mcemainty of mieassremen U s ssaied s the sisnderd uscersingy ul messsrement mabplied by e coserage (e §
19788 1978 0,0008 0.0092 2.00 e b
0.0000 0.0040 0.0000 0.0042 2.00
0.5194 0.519 0.0004 0.0042 200 =Rl of Colhicate -
el 0.9991 1,001 00019 00042 200
1.9970 1,598 -0 (0052 200
0.0000 0.000 0,0000 0.0042 200
5 0,5523 0553 0.0007 0.0042 200
10810 1.082 0.0010 0.0042 200
20369 2,035 0.0019 0.0092 2.00
00000 0.000 0.0000 0.0042 200
(5596 0.561 08014 0.0042 200
G 1.0513 1.082 10007 00042 200
1.9268 1.925 0.0018 00062 2,00
FM-S -0 ROF 1 EARRGLY 51002 O3 112019
@nas luauAN @nas luauan
AITISTA
Request No. 25-65 / 0398 MTC. ACL.No. 486 / 85
Request No. 25-65 / 0398 1/5 MTC: ACL. No. 486 / 65
CALIBRATION CERTIFICATE CALIBRATION DATA
NOMENCLATURE : 1. Atomiic Abscrption Spectrophofometer “Agilent Technoiogies” 1. Noise Level In term of standard deviation
. . Model AAZ40FS, Serial No, MY13160001 [ & P = e = PR W =
2. Worang standard solution “Inorganic Ventures”
Multl Anaiyte Custam Grade Solution, Lot No. P2-MEBE7S610 00001 | 00002 | 00007 | 0.0002 | 00016 | 00001 | 00003 | 00001
SUBMITTED BY - Unitedd Analyst and Engineering Consultant Co, Ltd. 00002 | -00005 | 00010 | 00007 00000 | 00003 | 00007 | 00014
3 Soi Udgmsukd], Sukhurmvit Road, Bangchak, Prakanang, Bangkok 10260 0.0002 | 00001 | 0.0008 | 00000 | 00001 | -nocos | oomiz | -0gcos
0.0000 | 00007 | 00007 | 00000 | 00005 | Oooca | -oo00e | -ao0i2
CALIBRATION PROCEDURE - 1. Performance Verification of Atomic Absorption Spectrophotometer 00001 0.0004 a.0013 0.0014 | -00001 | 00001 | o003 | o008
) ;"Tsoj«oz-jm N R . 00000 | 00008 | 00008 | -oo012 | -oo00s | -gooor | ooood | 00008
. Estimation Uncertainty of surernent in Analytical ariistr e
REFERENCE MATERIAL  Traceable to MIST "Agilent Technolagies”, “Carlo I:rLa"y o S0 | 00005 | 0060 | D02 | 00010 | 00008 | 00007 | 00003
Caclrmium Lot No. 0108067046, Chromium Lot No. 0106315418, Capper Lot No. (167480530, iran Lot Mo, 0104697566, 00008 | 00002 | 00015 | 00010 | -00005 | 00003 | -nooo2 | -0.000a
Lead Lot Mo, G104659473, Manganess Lot No, T105228A, Nickel Lat No, 0104378094, Zinc Lot Mo, 0100792297 GO00a | 00008 | 00014 | -0.0004 | -00014 | -0.0005 | 00006 | -0.0003
CALIBRATION RANGE:  0.02.0,10.0.30,0,50,0.70 me/\ at 2288 nm,Cd, 0.10,0 20,0.30,0,50,0.70 ma/l at 3578 nm Cr Absorbance 00006 | 00013 | 00012 | 00006 | 00006 | 00006 | -0.0007 | -focoT
0.05,0.10,030,0.50,0,70 mgl at 224.7 nm.Cu, 0.10,0,30.0,50,0.70,1.00 me/l at 2483 nm Fe, 0.20,0.50,0, 70,100,150 mg/l 0.0005 | -00003 | 00014 | -0c0o | -00008 | -00003 | -0000s | -omont
0 nmiPh, 0.05,0,10,0.30,0.50,0.70 mag/l 2t 279.5 e Mn, (.10,0.30,0.50,0,70,1, £
:;:;;;; St nmI;f t 279.5 nenMn, 0.10,0.30,0.50,0,70,1.00 mg/ at 2320 nm i, 00007 | 00014 | oooea | 0001 | 00001 | cooon | ooooe | opo0s
AMBIENT CONDITIONS  Temparatura 22°C  Relative humidity 60 % 00008 | 00004 | 00005 | 00006 | -dacoe | 00000 | 00005 | -500ns
0001Y | D000 | 00005 | 00017 | 00016 | 00008 | ooond | -oooos
The Atomic Absorption Spectrophotoreter set has been calibrated  against 00coz | 0000 | 00014 | 0600z | 00010 | 00010 | ooooe | -0ooct
Reference Material traceable to Nationsl Institute of Standards and Technology { NIST ) by The Al'.al‘ytlr_m Q0001 | 00011 | 00011 | 00003 | 00011 | 000 | -pooos | ooz
Chemistry Laboratory. The results are attached herewith, 00000 | 00015 0.0009 00010 | 00011 | -00013 .0000 6.0008
00015 | -poot2 | ooo0s | opooz | -0o0017 | o0 | cooos | -ooonz
o 00008 | oooa | o0t | oooo? | -oooos | opdor | oooos | -oooio
. o ol f‘*ﬁﬂ—'_h"ir A sy ) 00o01 | oooos | aecos | -nooor | -nooos | oooez | 000 | 0o
{ Mr. Danai Srithors gllum ) e s, T i Average All':\scrbance 0000 | 000 | oot 0000 | -0oor | oooe | oooo 0.001
Director of Wﬁv e~ Standard Deviation L0005 0.0008 G_Uuln-: 00007 00005 0000 G.0005 ﬂ_cw
Ref. 2025265020400522001 Continue 2/5 =y
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Fequest No. 25-65 / 0398 2/5 MTC. ACL. Ne. 486 / 65
3. Trueness
2. Precision
3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
Element] Conc Absarbance fve | S0 |9RSC
Element | Standard Value of M| Reading Ersar of Wy Erree af M Uncertairty
imed) Abs, A .
= {madl} (gl (rras1) (3] {rmig/T)
002 | 00074 | 0.0052 | 0.0085 | 0.0062 | 0.0070 | 0.0068 | 0.0070 | 0.0065 | 0.0065 | 0.0069 | o.007| 00000 576
00200 0.o1e -0.001 51% + (0.004
(4. ] 030 | 0.0952| 0.095% | 0.0951 | 0.0957 | 0.0952 | 0.0950 | 0.0952 | 0,0042 | 0.0956 | 0.0943 | 0095 | o.ooas| 0.ag
d 0.30060 0,291 0010 3,19 + 0.006
0.70 |0.2213]0.2180 | 0.2203] 0.2208 | 0.2234 | 02211 | (.2196 | 02219 | 0.2201 | 0.2i5a | 0,221 QO015] 07 -
0.70140 0,678 -0.023 334 +0.012

0.10 | 0.00%6] 0.0098 | 0.0097 | 0.0102 | 0.0306 | 0.0097 | 0.0098 | 0.0099 | 0.0103| 0.0093 | 0010 p.000a | 283
Cr | 030 |0.03090.0302]0.0300| 00316 0.0306 | 0.029%] 0.0309 | 00297 | 00311 | 0298 | 0 030| nooor | 220 2.2 Reading on wavelength- Chromium (Cr) at 357.9 nm.
070 | 0.0659| 0.0567 | 0.0661 | 0,0648 | 0,065 | 00662 ] 0.0658 | 0.0638 | 0.0638 | 0.0see | .oss| oo | 170

Elerment | Standard Vale of AM |  Reading Error of Mezsurement | Emor of Measurement | Urcertainty

0.05 | 0.0080) 0.0075 | 0,0078] 0.0075 | 0.0077 | 0.0081 | 0.0080 | 0.0075 | 0.0074 | 0.0076 | 000 | 0.0002 | 326 fmg) (me/) {meA) o) (mafl)
Cu | 020 |00817)0.0419 | 0041200421 ] 0.0429| 00820 | 00423 | 0.0a03 | cos1s| 0os1s | 0oz | oooos | 1.a7 0.1002 010 0.001 080 £ 0007

070 | 00969 | 00965 | 0.0972| 0.0957 | 0.0961 | 60958 | 0.0961 | 010963 | 0.0959 | 0.0972 | 0.09s | c.oo0s| oss cr 0,3006 0.298 6003 086 -0z

0.10 | ©.0080 ) 0.0105 | 0.0078 | 0,009 | 0.0091 | 0.0093 | 0.0096 | 0.0084 | 0.0093 | 0.00ma | 0.000 | nosor | 811 07014 0635 .0.0856 047 e D023
Fe | 050 | 0.0962] 00470 | 00464 | 0.0464 | 0.0467 | 0.0062 | 0.0067 | 0.0080 | 0.0a68 | cnass | o007 0.0cos | ner

100 | 0.086T | D.0286 | 0.0910 | 0.0892 | 0.0897 | 0.0873 | 0.0852 | 0.0885 | 0.0888 | 0.0a7a | o.ose| 00013 103 3.3 Reading on wavelength- Copper (Cu) at 324.7 nm.

020 ) 0.0091 ) 0.0095 | 0.0088 | 0.0087 | 0.0082 | 0.0094 | 0.0090 | 0.0087 | o.0082 | o.0000 | 0.00¢| o.o004 434 Element | Standard Value of M|  Reading Erroe of Measurement | Error of Measursmaent Unrer\‘aintv—‘
b | 070 10.0522|0.0521)0.0324] (.0318 | 0.0335 | 0.0326 | 0.0327 | 0.0315 | 0.0336 | 0.0321 | 0,032 0.0007 | 209 (ma/ll (magl) (mg/l) 19) (g}

156 | 00653 | 0,0645 | 0.0663 | 0.0664 | 0.0652 | 0.0671 | 0.0562 | 0.0666 | 0.0657 | 0.0698 | 0.086 | 0iooos| 128 0.6502 0.046 -0.004 837 = (0,004

0.05 | 0.0092) 0.0092 | B.00ST | 0.0087 | 0.0085 | 0.007% | 0.0096 | 0.0085 | 0.0084 | 0.0092 | 0.000 | 00007 | 733 cu 03012 0255 0006 206 £ 0.010
Moo | 030 ) 00418) 0.0630 [ 0.0832 | 00633 0,0634 | 0.0628 | 0.0640 ] 0.0633 | 00630 | 00629 | 0063 | a00o7! 108 G.7028 0.694 0.008 1.25 £ 002

070 §0.1356§0.1366 ) 0.1386 ] 0.1377 | 0.1386 | 0.1386 | 0.1396 | 0.1380 | 0.137a | 01383 | 0:138] 0.000s | 067
010 §0.0102§0:0092) 0.0097 | 0.0103  0.0091 | 00105 | 00105 | 0.0094 | ooes { 00102 | 0.010| pooos| 523
W] 0.50 | 0.0888 ) 0.0489 ) 0.0489 | 0.0495 | 0.0484 | 00090 | 0.0981 | 0.0492 | 0,095 | 6.0452 | oae| ooooa| pe1
1.0C [C.0076) 0.09TH] 00975 0.0992 | 00077 | 0.0973 | 0.0986 | 00962 | nooss | o.0esz | .09 00008 | cas Continue 4/5

0.05 | 0.0340) 0.0349 | 2.0340 | 0.0352 | 0.0337 | 0.0351 | 0.0394 | 0.0245 | 0.0345 | 0.0392 | 0.035] 0.co0s| 140 INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE
Zn | 030 |0.1669]0,1653 | 0.1628 | 0.1642] 01657 | 0.1637 | 0.1652 | 01652 01854 0.1657 | 0.aes ]| ootz] 07
070 | 0.3456 | 03967 ) 0.3445 | 0.3830 | 0.5022 | 0.3084 | 03037 0.3038 | 03935 | 03038 0344 | 0.001a] 037

Continue’ 3/ 5§
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3.4 Reading on wavelength- Iron (Fe) at 248.3 Am. 3.7 Reading on wavelength- Nickel (Ni) at 232.0 nm,
Elernert| Standard Value of AM| Reading | Erorof Measuement | Eror of Measurerant | Uncerainty Element | Standard Value of AM|  Reading | Eror of Meas ent | Erar of Ureertainty
(L) (ma/lh {madlh (1) gt} (mafl) (mgA) (mg/l) (3) (/L)
01803 £.106 0.006 558 £ 0,008 93 o102 LA 303 £ 0.067
fe 05015 n.522 0021 a0e £ 0017 N 0453 0483 0,006 L1 = 0.010
10030 099 0010 100 40032 0:290 0875 G015 152 020
3.5 Reading on wavelength- Lead (Pb) at 217.0 nm. 3.8 Reading on wavelength- Zinc (Zn) at 213.9 nm.
Elerment | Standard Value of AM|  Reading Errar of vt | Errar of M Uncertainty Element | Standard Value of M) Reading Error of Measurement | Emor of Messurement | Uncertainty
(el maAl ml - o (mgft) (/) (i) (56} (ma)
01988 0.157 0.002 091 + 0,014 ) 2130 £.000 000 £ 0012
b 16558 0722 0.026 ENid + 0,022 Zn 0.300 0.307 0007 233 +0.011
14910 1463 0026 1.BE = D041 a.tog 0660 -0.040 571 0,015

Remark : The reparted uncertanity

3.6 Reading on wavelength- Manganese (Mn) at 275.5 nm = & expanted uncertainty calculated usig a coverae factor of 2 0k « 3)

Eternent | Standard Value of M| Reading Erroe of Measurement | Error of Measuremeant Uncertainty

which gives a level of confidence of approxdmately 504

(gt} (ma/l) ()] (51 {mg/t)
0,04055 0058 0,008 898 - 0.00t Calibrated by...! Approved by
W 0.25730 03 00157 663 + 0,006 (Mr. Danal 5'“’10“9"“'“3
>
0.69370 0682 00117 166 v 0,012 Director of Analytical Ché'm -Liaoratgry
Calibration dz:ga F‘e‘f;ru :rly 2022
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