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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
Stack
1 |Pre-Test Console Total Suspended Particulate Apex Instruments, XC-572-V Envi Equipment Service Co., Ltd. E23-08066 5 Aug 23 4 Aug 24 -
Particular Matter (PM,) USA. 1904011
2 |Flue gas Analyzer Sulphur Dioxide Testo Testo 350 Entech Industrial Sulution Co., Ltd. G 660614 50ct 23 4 Oct 24 -
Oxide of Nitrogen as Nitrogen Dioxide 60899617




Envi Equipment Service Co., Lid.

116254 Moo 3. Tunsbon. Bang Rak Phatthana, Amphur Bang Bua Thoeg, Nanthaber 11110

Cuslomer

Addedress

Tel, (98 362 91352, 0%0 478 7R85
E-mail; slesemyi-s.com

Cenificaic Mo, | E23-06066
Page | 1ofé

CERTIFICATE OF CALIBRATION

Deseription of Equipmaat

Manulacturer
el Mumber
Serinl Number

1. Comtral feo.

Enviromment Canditions

Cal Daie

Issue Drnie

Uimited Analyst nmd Engineering Consultant Co., Lud.

®1 Sod Udeinsuk 41, Sukbumvit Road, Bangehak, Fhrakhasong,
Baigkok V0260

Consele meter

Apes lmstrument
NOC-5T2V

19

Tempersture  (25+ 3j°C
Humidity (50 & 15) % RH
[LUT S IFE

MEMET02F

Calibrution Meibml or Calibrstion Procedune Used

115 EFA Saothod { United Sixic Er

il Procection Apanay)

This crvtifcs is oo 0 retinnal sisdanl i seal i e s of mesarame) acadog w b memanorsl Sysdem of Uaits (551

Besult of Calhration

This contilicms may o b veproduced afer taam m fall wece with pran S Ften spgrreval of the Technical Mansger, Eivel Eaipmans

Service Cumpary Lamsted.

Thiss ropatied erceristies of metoremiem s axpnded by o covenge oot of L=2, providing » ¥ cfidece kvl

Calibeated by

USING REFERENCE WET GAS ME

Mirter Consale Infermation

Mir. Sarya Sangnil

MET

Appreved by

{Mir. Mana Fuekhuif
Technical Mamger

Certificate No, | E21-08064
Puge :3el6

HOD 5 CONSOLE CALIBRATION
K-2.5-B-7 No.547415

S-POINT METRIC UN

{ Saneber XCny | | Dae | Time mm'::ul
S | [ |
el e e e
RS | s | [ |

Calitration Tin

Resuits

Ceriificate Mo, : E23-08066
Page 12af6

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547415
S-POINT METRIC UNIT

Meeer Consnde Informndie
Camsole Model | yogrpy | | Dute | Time | 08082023 293
Mum ber s e
Cansale Serial | Caheation -
SERL.
Number | lmll_l o 308027 | Sid Press | Tl mi Hg |
DM Moded : | Bmremeiric |
L1 TER09 ..
g SKISEX | | e 58, mmbg | | K | 13386 |
DM Serkal Calibration 3
pumber | "M || aiter Gamma el | J bﬁm Loak Chark
Han Time Metering Console Calibration Meter
: [ Outlet | Dutlet . [ Outlet | Outlet
Ovrifice Volume | Volume Tomp emp Vaolume Volume Temp Temp
Elagsed DH Tnitial Final = Initial Final mitial Fimal Iniaisl Final
L] (Pl Wl (Vearl (1) (i IVwi) . Wl ) Gth |
mli mm H0 m’ m' ag L m m' x5 o7
130 1342996 | 1343136 r ] 9 15532046 | 15546168 7 Fu
|oap | 133036 | 13437 9 % 15546168 | 15560204 17 I
b 1 L
HA0 6.0 PIARAT | 133D % % 15580872 | 158.75004 - ) 17
B.B h0 1343421 | 1343562 ) 3 IS8.TS014 | I55.HHAS 15 6
13.95 dim 1343,569 | 1343840 kL L 15580700 | 1500792 15 s
1395 A0 | I340E49 | 1344020 ] 3 ISE17000 | 15645838 2% 2
1S 00 | 1344038 | 1344408 3 £l 15646734 | 156.74556 26 kL
3 —1 !
AT Tan 1344408 | | 264,698 33 n | ISTRIZ64 h 6
Iz L 134T | 1344.991 2 oy 157 51088 6 |
EAE LI 134400 | 1345271 2 | = IS7. 20088 | 15758638 5 l 3 J

Standardized Dats Diry Gas Mater
| € Flonraie |
Dry Gas Meter | Catibration Meter | Valee | Variation | Sul & Corr | 8212 w'es/min | Varistion
Veont) | (G | (Vo) | Qi) | (0 | (AY) | (Chmomtirmd (Allg) (AHg) |
| ' | i | @ | mlfmin p— o Ha0
[NET) aan L1is e (1Y I’:illl 0.0 & ! [ .33 i
¥ a7 i ||.-| 37 man |-|'.NJ“ | iz nan 46,845 LY
0137 ﬂ‘ilﬂ ik “‘\‘-'l”l i 10T ‘.l:”lJ { 06 | 46870 [T |
_||.|.|'.| s |I;.l.‘ksﬂ I -Tulln 1442 LR [LE 4-'.“'!" 5 |
0275 | oo | 0278 | emmm | 0w | doek 020 A5 R4 687
_Il,:‘-ﬂ {1020 173 |:|.l|:l.l 0,993 (LX) il.ll:il l'r'-.:llu‘- -u_II'F—"
||,II=-I|. {I:Z-_ 0,026 [ {1,958 =A1,007 0.026 -“hm | 0152 i
IhuEG . r:| 0o2e | 098 S | L026 1 46,743 BIW
“nj-"- 0269 aM H:.“‘I'F 0% Ti i | :&.Ihj <Ar241
om0 | o2 | v | soma | -wum nas | deld T s |
0993 | ¥ Aversge thsm | oo J

Note:  For Calibration Factar ¥, the ratin of e reading of the calibration meter in the dry g metir, scoeprable
talerance of individual vales from e average is $0.02.

Foor £Ha. osifice pressure Jifferential that equates o 075 ofm (0.0212 m*/mein) at standird temperature and
pressure, acceptable wlerance of individeal values from e wvemge is 40.2 inches (3. 1mm) |

Ceriifbeme Mo, - FI3-08066

Page -4 olé

3 K

pate | Time | osompezs | A
ﬂmm SERZ508027
::;?::ﬂc 75590 mm Hg

| iter Games | 2% |

St Press ok

mim Hg

K 0.3686

Comsole Leak Check | PASS

Calibeation Dae 52001 Calibratica Refarmes B SERZI-8007
Meter Gamma vs Flowrabe
1020
- - = - -
Lo
2 [ ipos
L. (R
L.ooo |
+Camms Y
T = biax Allow Y
{ Min Allow ¥
1990 | \\
| RS
| poms N
oD | £
hY
| b
DATE |
0570 - — - | |
DI LKLY Ok LR a2 a2l 0,030 0035
Flowrate Seandandized & Corrected (m' muim}
|
Corsaibe Serisl




Ceriificaie Mo, - EX-08064

Page :Soft
Comsobe Model | ooy | | pgge | Time | 0s0m2023 | "ot | | StdTemp | 293 K
Nwmher 1 a 1 AM | -
Comsole Serial Calibration SERII0802T sid Press 760 | mm H
 Number L e it R &
DGM Madel SKISE Burometrie a9 | mmi K | 1388 |
i SKISEX | | prrrre 58, z 1
MG Serial Calibration |
Number g | | Meter Gamma | o_r,u;-?
Calihraie (e 5-8-m02 Calibration Felevene Mo SER2I-INET
Meter Pressure vs Flowraie
0040
0035 |
LI ‘ w00
L] -
B o |
e '
o oom T
@i -
..
BE s s
20 &
L] a0l g LR
LRI
00— - |
0,000 20,000 40000 00 0000 OO0
DM Oirifice AH {mm H20}
Coesole Seeial (LI Comspde Mlodet NSV

ENTECH

[
gis®
P b

Instrument description =
Instrument model
Control umit serial no.
Instrumsent sarial Ao,
ID no. or central no,
Manalactunar

Prods description
Probs model

Probe serisl no, 1
Customer nanes
‘Customer address

Total pages of certificate =

Aeceiving data,
Pasamater of calibrivtion

‘Condition of U, 1

Calibration place ¥

Calibration procesdure ne. :

Calibration Certificate

Prir
Thw vl

Certificate Mo: G sao614
Date of issue : 06-0c1-21

Fluse Girs rabyper
Tessia 350 Kew
3G4402 01
BIEGREL7701
LME.EFM, 0072560
Tescho SE & Co, KGak

Unites Aralys nd Engneenng Consuitant Ca., Lt
61 5 Undormauk 41, Sushumit Ao, Bangohak, Plskhanon, Bangkok 10260

2 Pages

L-21324

285ep-23

Gas Col bration{Qepgoen 2,408, 10,04, 2102 Svol, Carton Morasids B3, 14,302 1003 ppm,
Witrogen Dioid 30. 34,8056, 2019 pom, Kitrc Dode 30.01,151.5,322.5 pom,

Sulphur Déeic 50, 36,1 0008, 6005 pom)

st

Al of the MExsurment mare Cirkéd Guf the statilzed labotary

Tomporatug (135 °C

Humidity : 55 £ 15 WAH

L7/1Z1 50 Nogsiwisiegeirs 47 Yaek 4B, Toongsonghens, Laks, Barghot 10210

This mstrument was cilorated by comparison with Standand ges medurs aceneding
o cakbration Work Fretruction v, WE-CL-38-C

Thes cablmiiory CEmiiiaae SRIANRA Sy of Memsurement 15 e a5 e St sl of messarenr

s by covernge et de3

HINN 3 3 i ol o i @ coversge T o i R

Thols cmviiicate & Anolne Oy e Aot nder fest Enarrrvmerns Cvaiiion,

Thais Gttt Coeifcass muy oof de maporchoend obie o i B evcent st the ConmUSRINT oF D iy Stonain:
NN COCATES atfoud spmatune and S it iakd and TIe resutes ralie oy o the oes Seted Calvates

T casiveation cartificats svauments ar FRART 10 sfles’ standars, W) meale messurament socoriieg e the

dnrpemation Satem of Linits (51
Data af ealibration i

FAAEL00-C Mo

Enfech Industrial Schation Co Ltd,

5Ot~ 23

E2 It

e NongiUCK Wongsetise

[emehon

M, Kwanchai Khamdoung

2

Caliration Technician Tazhaical Manager
Fageinil Inwed Dobe PEATING
wenaslumu

1 B Ngsmmergean 47 Yok 43 Tooramonahons: Laks., Bangeok 0210 THALANG Tel, 0-27T6- 0 "-ai'f..l.l.llﬂrwl.ny

T 0 D OSEGNOASAET  wawartech.oo o

TRl

Centificate Mo, ; E23

Page 60l

THERMOCOUPLES SYSTEM CALIBRATION

Samplimg System Equipment Information

Console Model Number NC-5T2-V Dhate Time 05082023 | 12:10 M
Console Serinl Number 1904011 _Calibration Reference Ne. |

DEM Model Nuinber SKISEX Th

DGM Serisl Number 004114 31605

i_s«i.l N - |

| Meter Bos Model Namber | JENCO 765 KF

ENTECIH

Entech Industrial Sclution Co, Lt i e H
1721 Sol Mgnmenngeann 47 Yaek 48 Tooresorehons. Lakel Bargkok 70010 THALAKD Tal O-2770-SHME Caltminng

Meter Boa Serial Nu Joims

| Console Therm ocouple Simulstor

Chanselnnd y mnmn(:hn-ﬁ'l‘nrw-hﬂﬂdlll[-‘tl N
| test paini IR0 | 250 | 30 | 930 | 1490 | 260.0 | 3700 | 4510 | 5930 | BIAD | 10RO
Stush S0 | 350 | 370 | 930 | 1490 | 2580 | e | emia | seno | 8140 | 10370 |
= 160 | 250 | 30 | W0 | 1490 ] |
Probe ENETIEO I | -
Faller 60 | 240 | 378 | 950 | 14me
Oven 60 | 240 | 370 | 93 | 1ave
Exit EDEEDE ;
¢ Ha
Stack = 150%  Abssluie Meter N L o
Probe & 3T Exit L oameC
Filter £ 30

Calibration Certificate

M“‘){*]M

B

Certificate No.: G 660614

Standard References  (Tabde 1)

Staniard Cartificate Ma, Wendor Due date
Oaygen { OF 3 2,698 % vl A1821 Lince I0-Sep 35
Cygern { OF ) 10,04 % ol 0G-0153-21 Hirit 1B-hwe- 5
Qygen { OF 3 2100 % vol OG- -22 Farme Hi-Peb-27
Cortion moncoéde OO ) S0.14 ppm CG-00M40-22 W I+-Feb-27
Carton mencesde | C0 ) 302 pom 19157 Lirate: 16:Jun-35
Cortan monceads ( C0 ) 1003 ppm ISR Linate 10-Sep-25
Mitregen Dimedde { NDZ ] 3034 ppm KT Linde: -ty
Hitrogen Dinoride { MOZ ) B0.56 pom sy Linde pIRES ]
Katrogen Digocrder { NOR ) 2009 porn 197513 Linde LED T
witric e { MO § 30.00 ppm CG-0014-23 Bt 18-Fab-25
Witric: Dueicte { MO } 151.5 ppm 0161123 Linde: 22-lan-25
Miurkc o { MO} 3225 poen 1974721 Linds 170135
Sulphur Dhomicks | 502 § 50,56 ppm 204733 Linde 17-Ju-25
Suiphur Déedce | 502 | 1008 ppony EL Linde: O-Por-24
Suiphur Dceeiclp | 507 ) GO0.E ppes  0oa Linde: 17-Ju-25
Moasurad ronm conditions
Temperature H LT HamaRy BB RRH Prigaue 10094 mbar
Calibration conditions
Gas Tempenture | B¢ Fowram ;1000 miimn 5 pressre 10194 mhar
Calitiration Results (Without adjstment]  (Table 2)
Parameter of Standard e Plefnx. |
Wiahaes. U LEd]
O (%evol) FADE 4B 0018 15
Oz (Sholy 004 ar 008 0.0
oF (e} 202 210 006 03
0 {pp) E0.14 i (%03 a0
00 {ppe) nz kS 2 &0
o0 (ppe) 103 1006 5 12
W02 {ppe] 0z 83 204 &0
NOZ {ppm) 056 B5 U4e &0
WO (pp) 015 4.7 2B 12
MO (i) oL = 100 N1
MO {ppm) 1545 1R as B0
NO [pper) IZLS m 45 12
507 (ppee) 5016 50 436 60
SO {ppm) LR ind 2.2 (1]
SO (ppm) L] 6 5.2 &3

Ramark : 1 anolimal = | %ol 1 pmelimal = 1 ppm.

End of Report

Pagezofl Esued Date 16006

—I.ilﬂﬁ'li‘himy

F-0.A5-C Rew d

Taw 0 O10SEIE03BNET  wWnaw @nson.oo i



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 |Sound Level Calibrator Calibrate Sound Level Meter 01dB CAL31 Innovative Instrument 23-ACT-109 27 Jun 23 26 Jun 24 -
(Acoustic Calibrator) 82795 Co.Ltd.
2 [Sound Level Meter Laeq 24 hourss Lamaxs Laso Larson Davis LxT2 Innovative Instrument 23-SLM-225 28 Jun 23 27 Jun 24 -
0005305 Co.Ltd.
3 |Sound Level Meter Laeq 24 hoursr Lamax: Lago Larson Davis LxT2 Innovative Instrument 23-SLM-223 28 Jun 23 27 Jun 24 -
0005339 Co.,Ltd.
4 [Sound Level Meter Laeq 24 hourss Lamax Laso Larson Davis LxT2 Innovative Instrument 23-SLM-228 28 Jun 23 27 Jun 24 -
0005341 Co.,Ltd.
5 [Sound Level Meter Laeq 24 hourss Lamax Laso Larson Davis LxT2 Innovative Instrument 23-SLM-186 2 Jun 23 1Jun 24 -
0005342 Co.Ltd.




IR A TIVE BNS TRUMENT CALIBRATICON LA
ISREIVATIVE INSTHLIMENT 001, LT HEADOFFCE
1 NI T8, SO0 SLTNTTRAKCIRN |1 TASIBIN BANC K ARD

R B E LT RARILTT PRAK AN FROVINCE 180 THATLA WD

TEL. 668 R-200-0060-| FAN:SS8-1105- 1048

IR

LI.

[E ST ———

| T
"

Fagelodl

Certifieate of Calibration
Customer
Mame : UNITED ANALVET AND ENGINEERING
CONSLILTANT COULTD,
Address

Prakmnong, Banghkak 10260
Unit Under Calibration Ditails

Measurement isem - Agoustic Calibrasor

Manulicteer nide

Model SCALX

Seried Number 2795

[11] : UAE.EFM. 11372560

Calibration Environment and Didails

Temperature A3=20)
Humidity <50 & 0 WEH |
Barcenetric Pressoee {1013 =000 hifa b
Received Dme = 26 June 2023
Calibration Dilg IT bune 2023

Laocation of Cafibration - LAB | Acostic
Calibration Procedin

* K1 5ot Udomsuk 41, Sukhumyit Road, Bangohak,

Certificate No : 23-ACT-109
Request Wo ; Reg-2025-1406

Class I
Range : 94 dB /1 He

Ininirsenl Smnis . Used

In=house method CP-ACT-02 based on IEC 60442:201 7 Electroacomstics - Sound calibrators

Reference Standard Model Serial Mwinber Traceabl Do Calibratios
Sound Calibrssar 8W 15a SR0TS EEI 31 May 2004

THD Muhimoer 3 1047765 NIMT 31 Januery 024

Traceability + This certificate pr ility of [ edl ranceal standard, and o the

realization of the international Systeen af Units (S1).

The reponed uncertminty is basad on standard ancerainty multiplied by the Coverage Faptor k=2, providing a level of

eonfldence appraximasely 53 %,

Callbrased By : m

Mr. Neppadon  Luangar
Service Calibration Engineer

Approved By :

Bosnn Deadee ;

pEn
M, Pt Maghavem
Calibration Engineer Supervisor
27 Juie 2023

The o By it by e B o sl b, Tho o) g alall s o sepcciocc sacops bn B, ot wrienon sppecrl of th It e Isramens Copal sd?
ienansluaauny

INHOVATIVE INETRUMENT CALTMRATION LAN
IR ATTVE [RETRLMEST OO LT WEAD OVFICT

TEmn

SO SURTISARCS | TARIIR BN RARE,
ANTPRIE AR PRILESARILT PRAK AN PROVING T 10040 THARLAND
T BT |t | TN (R3] 171

Certificate of Calibration

Tucwmar
Warre LINTTTE ANALYST AND ENGINEERING CONSULTANT COLLTTL
Address ] B Udunrrad 41, Sakbusre i Rosd, Bargchak, Prakascng. Bargicsd.

0
Laii Uader Calibrutios Detafk

Whessereriesd dir Soand Level Meter

Whrniscarer LARSON DAVIS
el LaFt

Sl Surrhe LR

I UAE EFML | 162961
Aezobatin oy |

Calibraton Errvirnsnees zud Deiaib

Cartificain No : 33-GLM-115
Byt o R 23001410

Mlierghone Class 7

blierophons Meded |

ITHELY

Microphone &% ;0117

Prearrplifiey Moded ©

FRMEXTIH

Preamplifier 8% ¢ $36100

Irammment Stass; Lsed

Temperanrn BTEIT
Hassidity S 4RH 20 SR
Bamene Prosare 1013 8l U b
Fapceived Dang 26 Juie 2073
Calibraied Daie 28 Junc 2073
Catibration Procadare + Brbouse mcthod CP-SLW-0 8 baned o B 6LET2-3 < 2013 Elocibsacoutics - Sound loved daciers - Pin 3. Pesiodie bess
Locatie af Caliratos + dab deuatic
Belersace Stadard
|eswaricsl Berand kel A D calibeation Tracetality
Sizadan] Micrephoas GRAS HAN R o Dhetber 2003 GRAS
il froqemcy Cakheain el Qucsteal EFAMIH 24 june B =
Ao Gt Srarmok Smndli] m 12 Comober M1 WK Electre:
HNoae

The reported wrcemsieny is besad on sandend usceralany mukiplied by e Coverage Facar i = 2,

Callbrted fiy : I
e Nopredos Laasgan
Cabhrgsin Odficer
The revaits 1w omdy o e o

providieg & kevel ol cnafifence aypro imately 93 %

Y

ROV ATIVE INGTRUMENT CALIRRATION LAR
HNDVATIVE BRSTRUMENT £0x L TIH HEAD OFFECE

TR Mo i1, A SLINT ek iy 1 TARION AN KA.

o
Ant ILASTS FHLLSAMUT FRAKAS FROVESCT 10580 THATL &SI Win bk np—ihis ACERES | Teo
TIR: 1BST-21 16-1880-1 FAX (B2 ERETHO P e

Fagerall

Soumd pressare level

Certifleste No = 2-ACT-109
Request No - Rog-2003- 1406

Cabibestion Results @ Withoet A dustmint

Calibration Ramge | Without Adjustment (d8) Adjustment (i) Unicertainty | Accspiance limii
By e p— Errar I — Error (adB | Class i (+dB)
84 B 1 1000 He 1 0. = -, s 025
Frequency of Sousd presure bevel
Calibration Range Withnet Ad|mstment A v 1y lmk
(Hz) Measured (Hel | Erver (%) | Messwred (Hxd | Error (%) [ %) Class 1{ = %)
9448 / 1000 Ha LI 00 Lo = 2 (L8] T
Toeal Harmenie Déstortian plus Nodse of Seund prossuee bevel (THOHN 25)
Caliiration Range Without Adjustment Adjustment Uncerealndy | Acceplunce Namii
{Hz) Mheasured (%) Mrasured (%) (%) Chass 1 [ & %a}
S4B (000 He i - 040 11
Noee 1
- scemtas Vet e IEC RS2 209 s |
+ 1 coibration masts euclsds 4 cabbrase prosss comatin
- That et ko Feia b wochis e imbpdnnt i st bon
End of Calibration

e bBOE

The rowais petsted sty sotbe by cabbrmed. Th sortifhcate el vt s sopwickasd vn s b fad, wilmnt-msBews el f e hmwsi o7 rpemracmtin uu "

INRCIATIVE IS THUREEST CALIERA TN LAR
TRBA ATV IMSTRESINT 0 LT0 MEAL 0Pk

LA

S ST PRAKCIRN || TAMIN BAR KATE,
AMPEHI BANG PHLLSAMUT FILAKAS My 1 i THARAND
Shad AN (1118

e

Page 20
Ceriificaic Ma 23-ELARIIS
Kequesi Mo g O3 1413
1 indication at the calibration check frequency
LU Berin, Mpenilanl Bedare Adjau Al Aadjui Arceptaece
: e UNCERTAINTY
FAST A 1T 0 Level e ERR (B8 ERR Limbi
Calibestar Sening (01 [ 1] it R TdE) o+ dE} [EY ]
1080 He 11448 IR [RLE] mdl (1LY il nz i
Wk A baolpte veraiavay was ssiabl ishod By i i of Sound Calibniier Brad SVANTER. Mol SV 1A SN, 73040
1. Saif-gararated noise, Micraphone installed
LG Samsng
Aemmred UNCERTAINTY
FAST 2 37-11%
NOC Welghting B (T
A kL &l
3. Self-generated noise, Mi cne replaced by the electrical input signal device:
UUC Sentlag
Memmred | UNCERTAINTY
FAST?37-119
VUL Weightng i 1+ dily
A s [ 1]
L 3ol ol
2 43 L)
4, Acoustic signal test of frequency weightings Without Windscreen]
Inevastian iram varims Freguessy Aceeprasce
VUC Sentiag UNCERTAINTY
Welghing Respass surve Limiy
FAST | }7-138 A © &
dzany L2
STIr Stting (di| 1dBp 8]
128 Hr [ (%] e i} an
100 B (1] (1] o [ L
40 i (1] 8] ] L1 ] i
B0 H i i e 1 a7 in
The remsin retnd anky o dhe i calibrsin. The e i af #a Imacecwrva

ionIslimuR



INMOYATIVG INSTRUMENT CALIILA TR LAR TR A TIVE TRETRUMENT ©ALTILATION L AR

PR ATIVE (TR MERT 00 LTI (TEAZHGRFICE

RSOV ATIVE IRSTRLMIEN T CEL, LN NEAD DT

T MR (A, SO0 SURERARORS | TAMINR RS KATE, I8N ABIND |8 ST RURTINA RIS LE TAMBIPS IANU KA,

AEPICHE LA R PHILESAAITT A RCAR PROVINGT BIS48 THATLA

THARLASE

mi 1

| A R

Ceniflae S 1ELM-225 Cgriicain Mo 23-HLM-228
snqurnt N Ragr 2001413 Regast N Fegaali-i41)
7. Lang Term Stability
5. Electrical signal test of frequency weightings, Wesghting netwaork respane with relative to 1 kHr UL Senilag Wibiared
UL Setiig Driatian fren variss Frequescy Areepraeny FART A (3MI00 i UNCERTAINTY
FAST 1R Wilghillig Resgeic curse Limii S Rl = T
STH Setting A i) () idBs 1+ B | +dE) ey e
611 21 an 0 20
Fiaal P48
13 Hp a1 an 0y i e =
p= 1T a1 o i (53
Sy H 1 “ L 1# 8, Level inearity on the reference lovel range
1000 He Ll L1 ag I L VLY Semting Anscipatid LR Sy Agcepranie
2000 H L] o L1 m FAST/ & /17100 EF Lirmi
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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 23CH1226 27 Sep 23 26 Sep 24 -
HA1G0019 (Thailand-Japan)
2 |DO Meter DO Horiba LAQUA-DO210 Technology Promotion Association 23TW219 27 Sep 23 26 Sep 24 -
HE1D0008 (Thailand-Japan)
3 |Conductivity Meter Conductivity Horiba LAQUA-EC210 Technology Promotion Association 23CH1571 14 Dec 23 13 Dec 24 -

HC0J0020

(Thailand-Japan)




534/4 PATTANAKARN ROAD SO1 18,
VEL.0-2717-3000-29  FAX.0-2719-9484

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES X FQUIPMENT CALTBRATION AND TESTING &
NLUANG

ERVICES

ANLUANG BANGKOK 10250

NSC TISETIST7025
CALIBRATION 000

Cert.No.: 23CH1226
Page.: 10of 3

Certificate of Calibration

Equipment :
Manufacturer :
Madel :

Serial No. :

ID No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity @

Calibration Procedure *

Calibrated by ©

Approved by :

(/) saithip Meangmai

() Warakorn Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

pH Meter

Horiba

LAQUA-PH210

HA1G0018
UAE.EFM.202/2564(EFM.pH.10/64)
Used llem

26 September 2023

27 September 2023
2309-08B1WSC-4

United Anaiyst and Engineering Consultant Co. Ltd
3 Sci Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong, Bangkok 10280

(25 = 25) °C

(50  16) %

In - house method

- CP-CHS by direct measurement with standard
voltage calibrator and direct measurement with
cerfified reference material {CRM)

- CP-CHB8 by comparison with standard thermometer

Warakorn Lerngagtrakul

Sauflp

Approved Signatory

2 October 2023

enaslunugy
A 0053073

Cert.No.: 23CH1226

Cert.No.: 23CH1226
Page.: 20of 3
Condition of this calibration result
1. Reference Standard Instrument -
Instrument Serial No. 1D No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054  110RCO044 231908 26 Jul 2024

This certification is traceable to the International Systerm of Unit maintained through -
- Technalogy Promation Association (Thailand-Japan)

2. Certified Reference Materials

: The measurement 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 913598 14 July 2025
pH 6.986 CPA chem 863833 28 Dec 2023
pH 9.997 CPA chem 913600 14 July 2024

3. This certificate is valid only to the item calibratea 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 Voitage Actual Reading Measurement factor
Calibration Input (smV) p
pH mv mv pH
pH Meter 4.00 177.48 177.6 4.01 0.058 2.00
S/N.: HA1G0019 7.00 Q.00 0.2 7.00 0.058 2.00
7.00 0.00 02 7.00 0.058 2.00
10.00 -177.48 -177.2 10.01 0.058 200
'
enaslununy

IEL. 0-27

a 1182400

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 1: EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

7-3000 FAX. 0-2719-9484

Cert.Na.: 23TW219
Page.: 1 of 2

Certificate of Testing

Page.: 3of3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH {4,7)(7,10)
T
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 4.01 141.5 0.0079 200
S/N.. - 6.986 6.98 -34.9 0.011 1 2.00
6.986 7.00 -34.2 0.011 2.00
9.997 10.01 -205.7 0.0085 2.00
Function : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperature Probe;
- Model - 9652
- Serial Nao. : S
Dimension of probe;
- Length : 103 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Standard uuc* Error Uncertainty of | Coverage
Point Temperature Reading measurement factor
(’c) (’c) (°c) (°c) (£°C) k
250 25.002 250 -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 0.13 200

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based cn a

standard uncerfainty multiplied by a coverage

tfactor k, providing a level of confidence of approximalely 95 %.

-000-

enaslunury
a 1182399

Equipment : DO Meater

Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D000E

ID No. : UAE.EFM.207/2564(EFM.D0.09/64)

Received Date :
Test Date :
Reference :

Submilted by :

Laboratory Condition

Test Procedure

Tested by :

Approved by :

{ \A Saithip Meangmai

{ ) Warakorn Lerngagtrakul

( ) Ponpan Paipim

Issue Date :

26 September 2023
27 September 2023
2309-0884WSC-3

United Analyst and Engineering Consultant Co. Ltd
3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

Temperature (25+5)°C

Humidity (50 + 20) %

In - house method : CP-CHS

by Comparison Technique with Azide Modification Method

Walalak Sirithean

Approved Signatory

29 September 2023

enaslunugy
B 0325261



Cert.No.: 23TW219
Page.: 2 of 2

Condition of this result of calibration
1. Reference Standard Instruments

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Catibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RC008 23MM18 20 Feb 2024

2. Standard Material -

Material Manufacturer Lot.No. Assay
Sodium Thivsulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K180020
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mgiL) (mgrL)
8.16 8.16 0.0071

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

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3; PQUIPMENT CALTBRATION AND TESTING SERVICES
5334 PATTANAKARN ROAD SO1 |8, SUANLUANG, SUSANLUANG BANGKOK 1025
TEL 0-2717-3600 29 FAX. 0-2719-0484

NSC-TISITIS17025
CALIBRATION 0008

Cert. No.: 23LM168

Page.: 1 of 2
Certificate of Calibration
Equipment : DO Meter with Sensor
Manufacturer : Horiba
Model : LAQUA-DC210
Serial No. ! HE1D0008
ID No. . UAE EFM.207/2564(EFM DO.0S/G4)

Submitted by :

United Analyst and Engineering Consultant Co. Ltd.

3 Sol Udomsuk 41, Sukhumvit Road,

Bangchak, Phrakhanong
Bangkek 10260

Location : TPA Chemistry Calibration Laboratory

Received Order :
Calibrated Date :

25 September 2023
29 September 2023

Ambient Temperature : (26+10)°C
Relative Humidity : (50=+30)%
AC Line Voltage - (220x22)v
Calibrated by : Krisda Malee
Approved by ]l'

Approved Signat

() Pornthippa Tameyakul
() Penpan Paipim
() Suwit Imjai

Issue Date : 5 October 2023

The Uncertainties are for a confidence probability ol approximately 95%

This cenificate may not be reproduced otber than n full, except with the prior w

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

TECHNOLOGY PROMOTION ASSCGCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

-000-
=
la
a 1182622
Equipment : DO Meter with Sensor Cert. No.: 23LM168
Condition As-Received :  Used Item Page.: 2 of 2
Reference : 2309-0884WSC-4

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OT01 according to comparison with
Industrial Platinum Resistance Thermometer { IPRT ) into Temperature Bath

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

Instrument Serial No. Cert. No. Traceable Due Date

1) Digital Thermometer 2188080 2211285 TPA 21 Qct 2023
2. This certificate is valid only to the item calibrated cn date and place of calibration
3. This certification is traceable to the International System of Unit

Remark :  TPA : Technology Promalion Association { Thailand - Japan )
Result of Calibration :- (*) Without Adjustment
Function : Temperature measurement.
This instrument was cannected with temperature sensar, S/N.: 18F 100252
Calibration | Immersion Standard uuc . Coverage
Error Uncertainty
Point Depth Temperature Reading S Factor
(C) (mm) (C) | {C) () (£°C) K
25.0 100 25,004 24.8 -0.204 0.16 2.00
30.0 100 30.000 290.8 -0.200 0.16 2.00
35.0 100 34.998 34.8 -0.198 0.16 2.00

UUC* : Unil Under Calibration

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

-00o-

enaslunuRy
a1183569

534/4 PATTANAKARN RC

719 9484

01 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2717-3000-28  FAX. 0

Certificate of Calibration

Equipment :
Manufacturer :

Model :

Serial No. :

ID No. :

Condition As-Received:
Received Date :
Calibration Date
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/ Saithip Meangmai

Conductivity Meter

Horiba
LAQUA-EC210
HCOJD020

enaslununy
A 0059010

NSC-TISITIS 1704
CALIBRATION 0008

Cert.No.: Z3CH1571
Page.: 1 of 3

UAE EFM.O7B/25684(EFM.SCT.04/64)

Used Item

13 Dacember 2023

14 December 2023

2312-0277WSC-2

United Analyst and Engineering Consultant Co. Ltd.
3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong, Bangkok 10260

(25 = 25) C
(50 = 15) %

In -house methed :

- CP-CH® by direct measurement

with certified reference material (CRM)

- CP-CH8 by comparison with standard thermomeler

Walalak

sl

Sirithean

Approved Signatory

() Warakorn Lerngagtrakul

() Ponpan Paipim

Issue Date :

18 December 2023

The Uncertainties are for a confidence probability of approximately 95%

vy ot he reproduced o
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Cert.No.: 23CH1571

Page.: 2 of 3
Condition of this result of calibration
1. Reference Standard Instrument :-
Instrument Serial No. ID No. Certificate No. Due date
1) Thermometer 9549224 130RC003 231435 10 Apr 2024
2) Ref. Std. Thermometer 4982054 110RCC44 231908 26 July 2024

- This Certificaion is fraceable to SI Throught Technology Promotion Association (Thailand - Japan)
2. Certified Reference Materials :-
- Conductivity calibration sclution, CPA chem Ltd., The measurement results are traceable ta S|
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1413.0 pS/em CPA Chem 931955 30 Sep 2024
12 880 mS/cm CPA Chem 913597 14 July 2024

- Control Conductivity calibration solution temperature by Water bath (25:0.1) nC
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

(*) ARer Adjustmentat 1413.0 uS/cm
Conductivity Electrode Serial No.: 9BOK0167

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Sclution UUC* Reading uuc* ing of factor
(£) 3
1413.0 uSfem 1402 uSicm 1413 nSiem 9.2 uS/em 2.00
12.880 mS/cm 12.30 mS/cm 12 84 mS/cm 0.086 mSicm 2.00
Remark - UUC* = Unit Under Calibration
Q '
Qe

tﬂﬂibl'i‘lﬂlﬂquu

Cert.No.: 23CH1571

Page.: 3 of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equipment was ccnnected with Temperature Probe;
- Model - 9383
- Serial No. ¢ 880K0187
Dimension of probe;
- Length @ 104 mm
- Diameter : 16 mm
- Immersion Depth : 90 mm
Calibration Standard uuer Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
o ° B 5 o
tec) tc) cc) () (£¢C) k
250 25.001 250 -0.001 013 2.00
300 30.001 30.0 -0.001 0.13 2.00
35.0 35.000 35.1 0.100 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-000-

Sa »lv'fa
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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
Workplace
1 |Sound Level Calibrator Calibrate Sound Level Meter Svantek SV36 Innovative Instrument 23-ACT-117 4 Aug 23 3 Aug 24 -
(Acoustic Calibrator) 107224 Co. Ltd.
2 |Sound Level Meter Leq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23179 8 Jun 23 7 Jun 24 -
00558037
3 [Sound Level Meter Laeq 8 hrsr Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23131 26 Apr 23 25 Apr 24 -
00409178
4 [Sound Level Meter Laeq 8 hrs Lamax Rion, Japan NL-42 Sithiporn Associates Co., Ltd. ACL23147 9 May 23 8 May 24 -
01010781
5 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-222 29 Aug 23 28 Aug 24 -
67627 Co.,Ltd.
6 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-089 8 May 23 7 May 24 -
128363 Co.,Ltd.
7 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-097 9 May 23 8 May 24 -
128477 Co.,Ltd.
8 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-190 11 Aug 23 10 Aug 24 -
67629 Co.,Ltd.
9 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-096 9 May 23 8 May 24 -
128475 Co.,Ltd.
10 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-268 27 Oct 23 26 Oct 24 -
110833 Co.,Ltd.
11 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-105 12 May 23 11 May 24 -
117696 Co.,Ltd.
12 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-091 9 May 23 8 May 24 -
128372 Co.,Ltd.
13 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-088 8 May 23 7 May 24 -
128360 Co.,Ltd.
14 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-106 12 May 23 11 May 24 -

117730

Co.,Ltd.




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
Workplace

15 [Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-097 9 May 23 8 May 24 -
128477 Co.,Ltd.

16 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-108 12 May 23 11 May 24 -
117688 Co.,Ltd.

17 |Noise Dosimeter Noise Dosimeter Svantek SV 1041S Innovative Instrument 23-NDM-090 8 May 23 7 May 24 -
128367 Co.Ltd.

18 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-179 7 Aug 23 6 Aug 24 -
143225 Co.,Ltd.

19 |Noise Dosimeter Noise Dosimeter Svantek SV 104 Innovative Instrument 23-NDM-185 7 Aug 23 6 Aug 24 -
143231 Co.,Ltd.

20 [Primary Flow Calibrator Calibrate personal pump TSlInc 4146 Innovative Instrument 23-AFM-144 24 Jul 23 23 Jul 24 -
41462327002 Co., Ltd.

21 |Aneroid Barometer Total Dust Barigo, Germany - Technology Promotion Association 23P1859 2 Jun 23 1 Jun 24 -

Respirable Dust (Thailand-Japan)
22 |Digital Thermo - Hygrometer Total Dust Digicon TH-02 Technology Promotion Association 23H1102 24 May 23 23 May 24 -
Respirable Dust 395034174 (Thailand-Japan)

23 |Thermal Environment Monitor Heat Meter 3M QuesTemp 34 Innovative Instrument 23-TPM-192 3 Apr 23 2 Apr 24 -
TEH020027 Co.,Ltd.

24 [Thermal Environment Monitor Heat Meter TSI QUEST QuesTemp 32 Innovative Instrument 23-TPM-502 2 Nov 23 1 Nov 24 -
TPT030008 Co.,Ltd.

25 |[Digital Lux Meter Lux Extech Instrument, 407026 Innovative Instrument 23-LXM-139 20 Apr 23 19 Apr 24 -
Taiwan A 056652 Co., Ltd.
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THL: A2 | S0 A B2 7 10
Certifleate of Calibratisn
Custamer
Hame T UNITED ANALYST AND ENGINEERING Certilicate Mo : 23-ACT-117
CONSULTANT COLLTI Request Mo | Req-2025-1546
Atdress + 81 Sai Udomsuk 41, Sukbumvit Rood, Bangehak,

Praksscag, Banghkok 0260
Umit Usder Calibratios Datails

Memsuremen item + Avowstic Calibralor Clasa 1
Manufacturer + EVANTEK Range : 04, 11448 ¢ 1000 Hzx
Mol {5V 3E Irramcal Sutan - Used

Sorial Mumbes 107224

o + UAEEFM. 17172564

Calibratios Enviromments and Details.

Temperatune :[2322°C)
Humiidiny 150 4 20 %RH §
[Barameeric Prossure (1013 =100 hPa )
Recetved Dane 20 July 2023
Calibention Diate - 4 Augst 2023

Locatios of Calibestion - LAR 1 Acoustic
Calibeation Procedurs  © barhouss mofhod CP-ACT-I2 hased an IEC 609422017 Electroacoustics - Sound eallbratoms

Reference Siandard Mndel Serial Number Traceahle Diwe Calibratios
Sound Calibrator 5V 33A SRO7Y EE1 11 May 2034

THD Multimeter M 147745 NIMT 31 January 2024

Tracenhbility = This certificate provi Iraceahility of o b recapsitoed nationa | standand, and o the

reslization of the imemationsl System of Unss (310

Note
The reported uncemainry & hased on stendard uncemsingy multiplizd by the Coversge Pacior k=2, providing & level of

confldenee appeoximaiely 95 %

Calihrated By i Appraved By ¢ Sr
M. Moppadon  Luangant Mr, Facil Matbavom
Servies Calibesmtion Engineer Calibration Engineer Supervisar
Isaue Deate © 4 Aupust 2023

Tier v sedaen by o . pafbond Ths somti i ol st e roposekscond s 1o ', ikt vavinon apposval o rh cmcrcany

ipnasliimuey

SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirknthoer Fid_Bangbumru, Bangplud Bangkek 10700 THAILAND. WEC-TISH-TIE 1905
Tel0-2435.8800 Faw0-2433-1679 e-mall:cal-conter@sithiphorrucom hatpfwwsithiphorn.com CALBRATION (354

Cert, No, @ ACL23179

Fages ©  lol8
Calibration Certificate
Eauipmient : SOUND LEVEL METER
Manufactarer RION
Madel : L2/ Miropbe LC-52 (¢ Presmplifier NH-24
Serial No.: DOSSROIT / 200032 { 4TEOZ
1 Ma: UAEEFM.036/2538
Condition As Found : GO0
Custamer ; UNITED AMALYST AND ENGINEERING r:nmsmme"

E1 500 UDOMELE 41, SUEHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAEHARONG DESTRICT, BANGEOK 026

THAILANIL

Lacation : =
Ambient Temperature : {230 £3 } o
Pressure : {1013 =3 ) kP
Relative Humidity : { S0 £200) %
Reccived Date : 20 MAY 2023
Calibration Date : 7 08 JUNE 3033
Dinde af Issue £ 09 JUNE 2023

Calibrated by & Hathnkom Pisuipaisan

Approved by ¢

TR

Thanakul Pelchurai

This vertificase is issued in secordance wilh the requinements of ISOTEC 17028 standard, may ot be reprodueed
ailer than in Fall, except with the prios wrinen approval of the bead of Calibeation Labaraiory,

Lanms‘lu'muqu
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INRICATIVE INSTRUSBENT CAL IREATION LAR

INMEVATIVE INSTRUMIENT 00 LTEL HEAD (Fracs

PR AT N, S0 PTG R 8] TSP BN A,

ABIPVENE BARES IFILT SAMUT PIASLAN FROVINT 111530 TIRAILARD "‘""""'"

TEL: ssfe2UIn-Sak 1 TAK: (RGR-20R-THE o "“““9"-'“"""
Pl 3
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A.-rn-n.1rn

Certificnte No : 23-ACT-117
Request Mo Riog- 20031 546

Sousd pressure level Calibration Results : Without Adgsstment

Calibvration Range Without Adjustment (i) Adjustment (dB) Uncertabnty | Acceptance limi
(ait) Messared Errar Messared Error { = dB) Chass 1 (4 dB)
94 B £ 1000 He 4.0 ooy = < RE} .25
114 dib /1000 Her (1E81] ol = - a3 .25
Frequency of Soumd pressure bevel
Calihratisn Bange Withowt Adjuscment Adjustment Umcertnimty | Accoptasss Bmit
{Haz) Measured (Hal| Error (%) | Messwred (Hed | Ervor (%) [+ %ab Class 11{ = %)
Q4 dB | 100 He TIMMDL O (X1 = - (i 0.
11448 ! 1000 He | DML {X111 3 (LA]] o

Total Harmosic Distertion plus Nodse of Ssund pressure bevel (THOHN %)

Calibrasion Hange Wikt Adjistament Adjustment Ungertainty | Acceptance limii
[LIF4] Measured (%) Messured (%) {2 %) Chass 1 (£ %)
G B S NN He 26 - 4 .5
114 dB 7 1 He 38 - 04 ik |
Mote 2

+ Aeorrmece had v TECHRD 00T s
The calfeca oy resa ks encleds o calbrasy prosmrs comerion
Tl o P B i W b ae B

[End of Calibration

The soowthn oo ondy i oo bem cabbmssod hml\nﬂ:iﬂ!mbﬂup’dmd(wluulAlhuuriulmudlhmunll-nmfnm

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

S e CALIBRATION LABORATORY
Continuation of Calibration Certificate
Cert, No, : ACLZIITS
Jab No. : VOBEACINGT
Pages i Tall
Calibration Procedure ¢ CP-AC-DE
Colibration Method -

This equiprient was calfhrated by hased on IEC-61672-3 (2013) Standard fir spand level meter (SLM).

The SEM had tesis to Acoustical and Electrics] signal Huﬂwﬂmmﬂm» chamber aml Reference
Stanidard Instruments, :

Far lests results of esch items were made by observaiion of ehch Instruments display and also wiih SLM's &splay.

Condition of this resalt of calibration :

|, Reference Sinndard Instrumends :
Instrument bl Sexinl No.
Wavefvem Generalor 3320104 MY SR0] T0TE
Wiveform Generator 13511n MYS2:12742
Digital Multimeter FM61A MYSII20104
Digital Mubtismeter EESLI R MYS3220076
Digital Mubtimeter JHB1A MYENZAZT
Progrummmahle Attenuaior MAT-10T0 A21000 14
Candenser Microphane 4180 2UTTNH
Measuring Amplificr NA-42KAl 4560405

2, This result of ealibration was foumd sccurate s shown an date and place af calibration for this calibrated flem anly.
3. This certificate is waceable 1o the inlernational sysiem of unit maimaied at §

3.1 National Instituie of Metrology (Thailand).

3,2 Thaitand Instituie of Sciendific and Technalogical Research (TISTRL

lilﬂﬂ'ﬁ‘hiﬂ'wf]ll

F-TS 20442




SITHIFPO RN, SITHIPORN ASSOCIATES CO,LTD.

£5

tes CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, No. ¢ ACLINT0

Job Mo, VORGACHNE
Pages  : 3olB
Summury of Measarement Resulf ;.
Uncertainty | Maximume-permitied
Paramler Pmss | Fail uneertninty of
it measurement (dB)
1. Absolule sersitivity - 02 NIA
2. Sell-generstei noise v i WA
1. Acoustical signal tesis of frequency weightings
125 Hz v 03 b
1000 12 v 03 i
B0 Hz v 0.3 07
4. Flectrical signal tesis of frequency weightings
Eo 10 Hz 10 4 kHz 4 03 e
For =4 kHz ta 10 kifz v 0.3 07
For = 10 kHz to 30 kHz - - ! 1.0
5. Froquensy mnd time al | kHz v 0.2 0.2
6. Lang - term stahility v .1 T
7, Level linenrity on the reference level range v 01 03
5. Leve! linearity including the bevel rnge controd v 02 01
9, Tane burst response v 0.2 E 0.3
10, Peak C soand lavel il 02 035
11. Overlosd indication v = 0.2 0.5
12. High level sability i [ 0.1

MNote PassFail evaluation for each parameter,

willl ke considered ingether from the acceptance lmit and Iilll‘ldl]m!‘[!nﬂii.‘ludununrluml)’ i Encasureenl.

Q=TS | 2-lha- 01700554

lilﬂ?l"li‘lﬂlﬂ U
P :

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.

assopciates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

4, Ebecirbcal signal tests af frequency weightings

Cert. No. : ACLINTY
Job Mo, VOSEATDIGE
Pages @ Soff

Frequency Drevintiar from variogs tting response curve (dB)
(Hz) . pragy Apceplance
Flat C-weight A-weight Tits
63 -0 ALl 0.0 2.0
125 [T 0.0 00 £1,5
250 0.0 0.0 (] £1.5
SEH) [ ] [T w15
100K 0 0.0 [T #1.0
2000 0.4 ] [ 2.1
4000 04 ] [T £3.0
B0 . i 0.l 5,0
5. Frequeney and time weightings at 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Mensored | Devisted | Acceplance
Frequenscy Value Value Value Limits
Weighting (dB) (dB) (dB) (R )
A - weight 0 [ 4 402
© - weight ) .0 g 402
Flat ] G4l [ ]
5,2 Time weighting at 1 kHz
Anticipated | Measured Devlaed | Accepance
Frequency Value Walue Value Limits
Weighting (i) {dB ) (dB) tdn )
Fast L] 04,0 it 0.1
Slow 9.0 84,0 [ixi} 401
Leg a0 54,0 o 0,1
. Long = term stabiiity
SIM Display | SLM Display | Deviated | Acceptance
Frequency & imitial 1 fimal Valise Limits
Weighting (dB) (dB) {dn ) {dB)
A - weight 4.0 4.0 .0 .3

Wighting network response with relative to | kHe

QTS 12

wenanslurauny
¥

SITHIPORN; SITHIPORN ASSOCIATES CO,LTI.
o i CALIBRATION LABORATORY
Continuation of Calibration Certificate
Resuli of calibration ;
1. Absolute sensitivity
Refrence Mensured Acceptanie
Acoustic Signal Valise TDieviation Limit
{ dEs ) (di} (B ) (dH )
3,5 (93,08} 3.5 [ 403
. Self-generated noise
2.1 Marmal sest
Mensured Value
(dB})
154

2.2 The micrapbone of the sound level meter was replaced by elecirical sipnal inpul deviee,

Frequency Mesund value

Weighting 1dB)y

A - weight 120

- weight 182
Fl=t 410

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic respanse nla}uyii_ﬁ[‘l_p[__aﬂ:

Frequensy Dhewiation fram varions frequensy weighting response carve (diB)
{Hz) Fiat Crmiight I'IED.E[H..IDDE
= Limils
125 a0 0.1 LX) 215
10X} -0 .1 -1 = LA}
BN 1.6 13 1.7 =50

QF TS 2040401 206554

lilﬂﬁ'ﬁ‘lﬂlﬂ Ufd
P

SITHIPORN,; SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : ACLIIITH

Job Moo @ VOBRACMIGE
Puges 1 6ofE
7. Level linearity on the reference level range
Anticipated | Messured Dreviased Agcepinnce
Value Value % Limils
(dR ) (dn} (i) (dB)
137.0 137.0 0 =11
136,0 1360 [ 14
1350 135.0 Y i T
1340 1340 [ 11
1330 1350 o L1
1320 132.0 o #1.1
1310 1310 [ #1.1
1290 129.0 [ a1
124.0 124.0 [ 21
1190 119.0 [ 211
1140 144,00 i +1.1
100 109,00 o #11
104,01 1040 00 £1.1
99,0 0.0 [ £1.1
[ 0.0 [T 41,1
59.0 B9, 0.1 &1,1
24.0 4.1 .1 411
70.0 T 00 all
74,0 4.1 0.1 +1.1
9.0 8.1 _ & Ll
64.0 64,0 {10 +1.1
500 59.1 01 £1.1
540 4.0 [ 411
400 40 00 i 1.1
4.0 44,00 L] 1.1
30 W0 [ +1,1
34.0 4.0 h +1.1
30,0 299 0.1 £1,1
290 2040 ] £1,1
280 280 [ #1L1
170 270 0 11
260 259 0.1 £1.1
250 2540 04 £1.1

QF-TE1 24-0-00 04

lilﬂﬁ'ﬁ‘lﬂl IUAA
e i



SITHIPOHN SITHIPORN ASSOCIATES COLLTD.

toOCiales

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

Continuation of Calibration Certificate Continuation of Calibration Certificate

Cerl. Mo ¢ ACLI3TTY

Cerl. No, : ACLZITO
Job Mo, : VORRALIBE

Jub Mo, VOSBACTBGD
Pagen: @ Tof8 Pages : BofR
&, Level linearity including the kevel range contral
Aicipand | Diearared_|_ Doviard | Ascepinnce 11, Owerlaad i beation
Range Value Value Valse Lisiate Measared valpe | 4B ) Mevied Accepunce
(d8) idB} . {ﬁ:' LB} Pusitive Negative VI]I. Liirsits
Aui 940 4 00 1. omehalleyele | one-halfeyels| {3 (d )
£0.8 9.6 02 41S
. Tane burst response
Time Tane burss Andicipaied | Measured Deviated | Accepiance
duration, Th Cycle Value Value Value Lirmits 12, Figh it ainbhy
Weighting (me} (dB ) (dh ) 1dB) (dB} — - -
5 1 ) g i 1550 i J sl M.n.uTln_x S1.M Display DL:.'M Acteplance
Fit 3 & [T 74 04 140 : 2.5 wl i Bt initia] w el Vilue Limnits
200 A 13440 1340 i 210 elghing (R ) (4B } (dB) (el
2 & 1060 1080 0 15350 A - weight 137.0 1370 00 3
ool 200 RN 1276 127.6 04 *Li
025 1 LEL] R 0.1 L5350
SEL ] ] 100 10,1 ok L0 25
b 128, i ]
= L . i 4 The reporied uncertanty is based on o sandard uncenninty maltiplicd by covernge fctar & =2
ar nny valee folloewing caloulation. providing a lnvel of confidence of approsimanely 5555
1, Peak C sonnd bevel
Nurher of cycle Anticipated | Measured | Duvinted | Acceptance End of Calibration Cortificate ——
m Value | Valug, Lopesk]  Vilue Limits
et signnl (i) (B {dB} LB )
Cantimsous 1330 1330 0.0 &30
One 1264 135.4 ] 3,00
Mumber of cycle Anticipased Mensreed Drevianed Acceptance
il Value Value Value Limits
test signal {48 ) (4B | (dB ) | dE ]
Continwus 1350 133.1 0.1 £2.0
Posilive half cycle 135.4 1352 02 £2.0
Negative half cycle 135.4 1353 - 240
. L]
enaslumuRy enaslupuAN
QTS 140020664 DFTE1 2040200664
SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPGRN, CALIBRATION LABORATORY

BSE0C

SITHIPORN,
ABT-A51 Brinthonn koo, Sengbienn, Bang phed, Bangbek, 10700 Thaband associates

4514011 Sriniham Foad, Bongournns, Bongpid. Sang ok, 10700 Thakan:d
Tod +56 2453 BEX

Tal +85 2433 833 Ermall : calioraticn@athiphormsam

o uu-muun
ol enbibintiongsthiphorncom LTSNS T
CALREATICN 0730

Cert. Mo, : ACLZ4102
Job No. @ VOETACMTI
Pages  : ZorE

Cert. No. : ACL24162
Pages :  lafR

Calibration Procedure : CP-AC-0

Calibration Certificate

Equipment : SOUND LEVEL METER Calibration Method :

Munufacturer : RION ‘This equipment was calibrates by follew os IEC-61572-3 (2013) Standard for sourd level meter (SLM).

Model : NL-42 { Micraphane UC-52 ¢ Presmylifier NH-24 The SLM had tesis to Aeoustcal and Elecrical signal tests of frequenscy welghting with Anechoic chamber and Reference
Serial Mao.: OHI9178 / |BIEIT / 90624 Standard Instruments,

10 Mo.: UAEEFM.O1 772564

For twats resalts of each items were made by ebservation of cach Instruments display and also with SLM's display.

Condition of this result of ealibration :

Condition As Found : GOOD |. Reference Seandard Instrumments ©
Insirument Madel Serkal Na, Cert. Na, Drme Diate

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE) Waveform Generatar 132104 MY4EDIT076 EF-009-24 05-FEB-25

81 501 UDOMSLIE 41, SUKHUMVIT RDAL, ‘Waveform CGeneratar 3351R MY 52302742 EF-0007-24 05-FER-25

BANGCHAK SUB-DISTRICT, Digital Multimeser A3E1A MY5323104 EEL.BP 21/0267 13-FEB-25

FHRAKHANCGNG DISTRICT, BANGROK 10260 Digital Muliimetes 3614 MY 53220075 EEL.BP 2041267  §3-FEB-25

THAILAND., Digital Multimetes 34614 MY BON242T3 EEL.BP 221267  |5-FEB-23
Location : Progranmable Aitemstor MAT-1070 62100114 EF-OM08-24  05-FER-25
Ambient Temperature : (230%3) W Condenser Micnophone 4180 2977900 AA-1001-24 12-FEB-25
Pressure ; (103 £3 ) kP'n Mensuring Amplifier MA-2KAL 34560495 AAM0O1-24  D5-FEB-25
Relative Homidity : [ 500 =20 ) L3

2, This result of calibration was foand aceurate a8 shawn on date and place of calibration for this ealibrased fiem only.
Received Date : 10 MAY 2024 3. This cerfifieate is raceable to the inermationsl system of unit mainmined o
Calibration Date : 04 - 05 JUNE 2004 3.1 Matioeia] Institute of Metrobogy (Thailand).
Date of Issue : 06 JUNE 2024 3.2 Thailand lustitale of Scientific nd Techaological Research (TISTR),
Calibrated by : Mathakerm Pisutpaisan

Approved by :

7T AdNA .

{ Thanakul Peichurai )

This certificate is isued in secordance with the requirements of ISOVEC 17025 sandard, may not be repeodueed
oaher than i fall, except with the prior written approval of the head of Calibration Laboratosy,

wnanslaimun

o ‘E.ﬂmqu




SITHIPORN ASSOCIATES CO.,, LTD.
CALIBRATION LABORATORY

AG1-4%Y) Siinthom Road, Bangbumnu, Bargplud Bangiok, I0R00 Tholond
Tol +&8 1433 B3N Emal coolbrotionBisthiphor nuoom

SITHIPORN;
assoclates
Clnmon oo

Ceri. No. : ACL24162
Job Mo, @ VOETACDIT]

Pages : JolB
Summary of Measurement Hesull ;-
Uncertainty | Maximum-permitted
Purameter e ungerainty of
meeasurement (dit)
1. Absolube sensitivity [iF] NiA
2. Self-penerated noise 02 A
3. Acoustical signal tests of frequency welghti
125 Hz 3 0.6
1000 Hz 03 a6
00 Ha 03 0.7
4. Ebecrical sipnal tests of frequency weightings
For 10 Hz to 4 kHx 03 06
For = 4 kHz to 10 kHz 03 .7
For = 10 kHz 1o 20 kHz L0
5. Frequency and time weightings o 1 kHz 02 0.2
6. Lomg = term stabiliy ol ol
7. Lewvel linearity on the reference level ranjge 0.2 0.3
H. Level linearity including the level mnge controd n2 0.3
%, Tone barst response nz 0.3
10, Peak C sound Jevel 02 03
11, Overload indication 02 0.25
12, High leved seability N .l

lﬂﬂ;}imq

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

Afi-45Y) Sirinkhorn Saod Bongburmi, Bongpiud Bangkok, 10700 Thalond
Tol «66 2403 pam Email - colbrationfsthiphornoam

SITHIPORN
associates
CalBRATION 1

4. Electrieal signal ests of freguency weightings
“Weighting network response with relative to | kHe.

Cert, No. : ACLZ4162
Job Mo 2 YORTACITI

Pages : Sof8

Friguency Dieviation from variows frequency weighting respanse earve (dB)
{H) Flat C-weight A-welghi MCW
Limits
63 .l -0l -l 424
125 0.0 0 =k =[5
250 0.0 01 A1 #1.5
500 LX) 0.0 a1 #1.5
100 0.0 0.0 o +1.0
2000 0.0 00 0l =10
ACO0 o0 00 o =10
B 0 0.0 ol 5.0
5. Frequency and time weightings ut 1 kHz
5.1 Frequency weightings at | kHz
Anticipated | Mensired Dievised Acceplino:
Frequency Value Value Value Lisits
Weighting [dB ) (dB ) (dB} (dB }
A - weight 4.0 w0 [ 03
C - weight 0 .0 0.0 +02
Flat o0 .0 0.0 +02
5.2 Time webghting a1 | kHe
Anticipated Memsured Dieviated Acceptance
Frequency Value Valne Valae Limits
Weighting (B ) (dB ) (48} (4B
Fast L] 940 0.0 s0l
Slow 4.0 94.0 0.0 =01
Leq S0 94,0 [} =01
6. Long - terim stability
SLM Display | SLM Display | Devisted | Acceptunce
Frequency al intiad at final WValue Limits
Weighting [dn ) (dB) (dB) (dB)
A - weight 4.0 94,0

m Lirﬁm':‘lugzu
.o

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

45148 Srinthom Reod, Bangiurmi, Bongpiud Banghoi 11700 Thatond

SITHIPORN)

assocliates

Tol +84 2433 B33 Ernall : calbraticn@stniphomucam ﬁ;‘“‘“ﬁ
Cart. No, ¢ ACLI4162
Job Ne, : VC6TACOATI
Pages 4ald
Hesult of calibration ;-
1. Absolute sensitivity
Reference Mensured Acoeptance
Acaustic Signal Value Dieviadion Limit
(8 ) (dB) (dB ) (B }
3.9 (93,54) 015 [} )3
2. Self-generated noise
1.1 Marmal test
Measured Value
(dB )
154

2.2 The micraphone of the sound level meter wis replaced by ebectrical signal input device.,

Freguency Measured vabue
Woelghting (dB }
A - weight 12.0
C - weight 183
Flat 240

3. Acoustical signal tests of frequoncy welghtings
Metor froe-feld scoustic respanse at a bevel of B4 dB

Frequensy Drevintion fram varkous frequency weighting responss curve (dB)
L8el Flat Coweight | A-weight M::::“
125 -1 i1 -1 =13
LR .1 01 -0.1 & L0
AO0K) 1.2 1.2 1.2 0
lenaskuaaunu
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN,

451-4BH) Sirimiham Road, Bangbumey, Bengpaud Benghck K700 Thalland assoclates

Tl +f8 2433 B0 Ermail - colibraticn@sthichomoom :‘:‘mx
Corl. No, : ACLIH162
Joh Na. : VOSTACMITI
Poges  : Guoffl
T Lavel linearity on the reference level rangs
Anticipated Memsursd Deviaved Acceplance
Vialue Wl Wl Limits:
{dR} (dB ] (L dB (dB )
1374 137.0 o =11
1360 1360 LAt =11
135.0 1380 0.0 = 1.1
134.0 134.0 0.0 =1.
133.0 1329 -1 1,1
132.0 131.9 -0l % 1.1
131.0 130.9 0.1 1.4
129.0 129.0 00 1,
124.0 124.0 a0 &7
119.0 119.0 a0 +1.1
114.0 114.0 an 1.0
1090 119.0 a0 &1
144, 104.0 040 #1.]
D00 SR 04 ol
40 4.0 o0 %11
B0 .0 04 % 1.1
B0 4.0 04 =1.1
T 740 04l =11
T4 T4 0l +1.]
& &0 0d +1.1
&40 640 0d ES Al
.0 240 04 ES A
540 540 04 +1L]
4910 490 [T] +1,]
4.0 44.0 [1T1] *1.]
394 3540 111] ®1.]
3440 M0 0o L ]
04 0 0o &1
k] 0.0 0o & 1.1
A 280 o & 1.1
4 265 =0.] =[]
0] 260 1] =11
2540 149 =0l & 1.1

Laﬂﬂﬂ'im
.3 5




Tl 400 2433 B3H

SITHIPORN ASSOCIATES CO.,, LTD.

CALIBRATION LABORATORY

AB-AH1 Srintham Food, Bongbamn Bangoiud, Benghak, 700 Thoiland
Ernadl: calbrofioniDaithiphamacem

SITHIPORN,
associates
g{"'ﬂﬁ

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

ARASY) Sirinthom Hood, Bengbumeu, Bongpkud Bonghok, 10700 Thalland
Tal #68 2433 B30 Email | gaiibrationg@sithiphom com

SITHIPOQRN
associates
WECTR-TH 17925

Cert, No. : ACL24162

dob Mo, VOSTACMITL
Poges : Raff
11, Overluad indication
Measured vahue ( dB § Devinted Accepiance
Pasilive Negative Value Limits
one-half cycle | ocoe-half cycle i dE ) {dB}
Bo6 §9.5 Al *].5
12, High lovel stability
SLM Display | SLM Display | Dueviated Aceeptince
Frequency it initis] ut final Value Licalts
Weighting (dB ) (dB) {dB ) (dB )
A - weight 137.0 1370 0.0 .3

T reporied unceramty is based an a sinndard uncertainty muliiplied by eoverage facsoe k =2

of amy value following calculation,providing o lavel of confidence of approximaiely 95 %

— End of Calibration Certifican:

Cert. No. : ACL24162
Job No.  © VOETACINTL
Fages : TofB
8. Level linearity inclusding the level range controd
Anticipated Measured Deviated Agoepiance
Rongs Valwe Value Value Limiis
(dB} {dB) (dB (dh )
Ao 4.0 .0 ol al.1
9. Tone hurst response
Time Tane bursg Anticipassd Mexsured Divinted Avceplance
duratian, Th Cyele Walue Value Valse Limitz
Weighting (ms) Ldm) (dh ) (dB} (B}
025 1 1080 179 -l 1.5;-50
Fast 2 5 1170 1170 0.0 10; 2.5
200 800 1340 134.0 0.0 =10
Slow F ] 1080 1080 ol 15;-50
20K A0 1276 1276 1) =10
.25 1 9.0 g 0.1 1.5;-5.0
SEL 2 i 108.0 108.0 0.0 1.0:-25
20 D0 1280 128.0 o 1.0
10 Peak C sommd level
Number of eyecke Anticipsied | Mensured Deviated Accepiance
in Value | Value, Lepeak|  Value Limiits
et sigmal {dB} (dB ) (dB ) L dB )
Continuous 133.0 133.0 0.0 +3.0
COne 13464 1364 0.0 3.4
Number af cyele Anticipaned Messured Dieviated Accepiance
m Value Value Valse Limits
tesit signal LdB ) 1 dB ) {dB } [ dB )
Combingoas. 133.0 133.0 0 220
Positive half eycle 135.4 135.1 43 £2.0
Megntive balf cycke 1354 135.1 0.3 £2.0
'
Lana/g_s AU
SITHIPORN ASSOCIATES CO., LTD. S8,
CALIBRATION LABORATORY SITHIPOEN, %
=A% Sinnthorm S0, Bongoumi Bengpiud, Bangeck, 19700 Thaland @ -l
Tol. 480 3433 B3I Ermal | coia G Afaitiphomcom TAIBRATON B

Cert. No. 1 ACL24138
Pages 1or8

Calibration Certificate

Equipment : SOUND LEVEL METER

Manufacturer : RIOM

Madel : NL-42 / Microphone UC-52 ¢ Preamplifier NH-24

Serial No.: DLOIOTE] ¢ 154536 ¢ 14639

1D Mo.: UAE EFM.084/2565

Condition As Found : Goon

Customer : UNITED ANALYST AND ENGINEERING CONSULTANT {UAE)
21 801 UDOMSUE 41, SUKHUMVIT ROAD,
HBANGCHAK SUB-DISTRICT,
PHREAKHANONG DISTRICT, BANGKOK (0260
THAILAND,

Locathon : -

Ambient Temperature : {230 3 ) "

Pressure @ 1003 £3 ) kifa

Relative Humidity : { 500 £30 ) %

Received Date @ I MAY 2024

Calibration Date : -3 MAY 2024

Date of Issue 04 JUNE 2024

Culibrated by : Mathakim Psutpaisen
Approved by ;

7 BA

(  Thanakul Petchurai )

This centificars is issued in scoordanee with the requirements of ISOVTEC 17025 stmdard, may not be reproduced
oither than in fall, exeept with the price writicn approval of the head of Calibration Lshomtary.
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SITHIPORN ASSOCIATES CO., LTD.
CALIBERATION LABORATORY

4514851 Sirintham Road, Banghunn, Borgpid Banghol K000 Thaltng
Tal $00 2433833 Emal: colbrationg@uthip heeresam

SITHIPORN
associates
Hﬁ"‘l!ﬂ:'::s

Calibration Procedure : CP-AC-01

Calibration Method :

Cert. No, 1 ACL24158
Job Moo ¢ VOGTACMTL
Pages : 1ol 8

This equipment wis calibrated by follow on TEC-61672-3 (2013} Standard for sound level meter (SLM),
Thie SLM had tests o Aceastical and Elecirieal signal tests of frequency weighting with Anechaic chember and Reference

Stanclard Instrumenis.

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

Condition of this result of calitbration :
1. Kefierence Standard Instrumenss ;

Instrupment Mt Serial Mo, Cert, No, D D
Waveform Gepersios 332004 MY4801 7076 EF-006-24 05-FEB-25
Wavefarm Gererator 135118 MY 52302742 EE-0007-24  05-FER-25
Digatal Multimeter 334614 MYS32X0104  EELBP 2141267  13-FEB-25
Dgital Multimeter 3MG61A MYS3220076  EELEBF 2001267  15-FEB-25
Drigital Multimeter 344614 MYE024273  EELBP 2241267  15-FEB-25
Programemable Atlermatar MAT-1070 62100114 EF-0008-24  (5-FEB-25
Copdenser Microphane 4180 2977800 AA-LDOL-24  12-FEB-25
Messuring Amplifier MNA-2ZKAL 34560495 AdA-3001-24 3-FEB-25

2. This result of calibrstion was fousd accurate a8 shown on dabe and place of calibration for this calfhrated item only,

3. This certificate is traceabbe w the § system of wnit

dat:

3.1 Mational Instinste of Metrology (Thailand).

3.2 Theadlared Instingte of Scientific and Technological Research (TISTR),

GG RE] | b\
= Thinauy
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CALIBRATION LABORATORY

SITHIPORN
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Summary of Measurement Result :
Uncertainty M o it ted
Farameter B uncertainty of
mensurement (dB)
1. Absoluie smsitivity 0.2 Wi
2. Self-generated noisc 0.2 MiA
3. Acoustical signal tests of frequency weightings
125 He a3 T
1000 He 0.3 0.6
BOOD Ha 0.3 07
4, Elecirical signal tests of frequency weightings
For ) Hz i 4 kHz 0.3 L]
For = 4 kHz 1o 10 kHz a3 0wy
For = 11 kHz 1o 30 kHz 1.0
5, Frequency and tme weightings at | kHz 0.2 03
6, Lang - term stabiliny 0.l [N ]
7. Level linearity an the reference level range 0,2 03
8, Level lincarity including the level ranjge contral a2 03
9, Tane burst responss 0.2 03
Tk Pk C sound level a2 0,15
11, Overlomd indication 02 025
12. High bevel stability .1 0.1
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Pages dof &
Resalt of ealibration ;.
1. Absolute sensitivity
Reference Measured Accepianee
Agousic Signal Value Drevintion Linat
(dB ) (4B} (dB) (dB )
93.9 (93.94) 93,9 0 +0,3
2. Self-gencrated nolse
2.1 Marmal test
Mensured Value
| di )
14,2

2.2 The micraphome of the sound leve] meter was neplaced by electrical signal input device.

Frequency Mueasured value

Weighting (dB }

A - weight 108

C - welght 172
Flag 19

3 Acoustical signal lests of frequency weightings

Meter free-fiekl acoustic response at 0 level of 84 dB
Fraquency Deviation from various frequency weighting response curve (dB)
(Hz) . ? Accepiance
Flai C-weight A-weipht Limdia
125 8] I 2 =13
10010 0,1 -1 0.1 + 1.0
RONO 03 D 4 +5.0
mnm;'_lum_
SITHIPORN ASSOCIATES CO., LTD.
CALIERATION LABORATORY SITHIPORN,
ASHAELN Sirintivim Road, Bangode, Brrgpiud Borghok, 19700 Thakand associates
Tl +E8 2435 S5 Errl Giimation@sthiphanoom mvm;-;

Cert. No. : ACL24158

Job Mo, 1 VCRTACDOTL
Pages 1 Soffl
4. Electrical signnl tests of froquoncy weightings
Weighting netwark respanse with relative 1o | kHz
Frequency Dievintion from vardous frequency weighting response curve (0B
() Fist C-weight A-weight mw
Linils
61 0.0 0 [X] 2.4
125 0.0 i] 00 +1.5
250 0.0 i) [ +1.8
500 0.0 o1 [X] #1.5
1000 0.0 00 [X] £1.0
2000 o0 1 1 =10
000 ol il .1 =30
B000 0l (] .l 5.0
5, Frogquency amd time weightings st 1 kHz
5.1 Frequency weightings m | kHz
Anticipated | Measured Dheviated Acceptance
Frequency Valug Vahie Value Limits
Weighting (B} (dB} {dB} (dB }
A - weigh 4.0 54,00 0.0 =02
© - weight 5400 .0 ] =02
Flat G4 o 0.0 0.2
3.2 Time welghting o | kHe
Anticipated Messured Digviated Acceptunce
Frequency Value Vil Wilue Limits
Weighting LdH Ll ) (dB) (dB )
Farst 94.0 94.0 [ +0.1
Slow 94.0 94,0 [} 0.l
Leg 94,0 S4.0 o 0]
6, Long - term stability
SLM Display | SLM Displuy | Devised | Acceplamce
Freguency =t imitial a final Value Limmits
Weighting (dB ) { B ¥ (a8} {dit) '
A - welght 94,0 .1 [ § *\

.

Cerr, Mo, ACL24158
Job Mo, VOATACDOTL

Pages ¢ Gol B
7. Level Hnearity on the referemce level range
Anticipated | Missured Devialed | Acceptanie
Value Walue Value Limits
(4B ] (dB ) LdE ) 1dB)
137.0 1370 an 1.1
136,00 136.0 a.n 1.1
1350 135.1 0.1 +1.]
1340 134.1 0.1 1.1
135.0 133.0 0.0 +1,1
1320 1320 0.0 +1.1
131.0 1510 00 1.1
1280 1280 L +1.1
124.0 124.0 0.0 EX A
11%0 1120 a1 1.1
114.0 114.0 0.0 +1,]
1090 105.0 0.0 #1.)
106400 1060 0.1 £1].]
Go0 9.0 0.0 L B
G0 4.0 0.0 k1.1
BID B0 0.0 & 1.1
B4.0 B0 a0 1,1
0 700 0 £:1.1
T 4.0 LAt £],1
Bk B0 0.0 £1.1
64,0 64,0 0 £1.1
S0 500 00 + 1.1
34,0 54,0 00 +1.1
A0 A0 0.0 + 1.1
44.0 4.0 0.0 +1.1
B0 30 a0 £1.]
30 340 .1 1]
oo Lire} a1 i 1.]
%0 281 0.1 ar .1
B0 282 02 & 1]
7.0 nwz 02 #1.1
260 26.4 U4 1.1
5.0 255 0.5 d 1.1
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B Level limearity including the bevel range control

Anticipated | Measured Devisted | Accepesnce
Blange Valise Value Value Limits
(B ) (dB } | dB ) (dB )
Ao 4.0 Ay 0.0 *L.1
9. Tome burst respanse
Tirme Tome bursi Anticipated Mensured Devinted | Acceptance
disration, Th Cycle Value Value Value Limits
Weighting (ms) (dB ) tdi (dB {dB )
.25 | 1080 107.9 1 1.5 ;5.0
Fast | L] 1170 1169 -0, 1025
] E00) 134.0 134.0 00 1,0
S 2 ] 108 1079 L 1.3 4.0
200 00 1276 1278 0.0 £1.0
025 1 0.0 58,8 02 15;-50
SEL 2 5 108.0 107.9 -0l 1.0; 23
200 8 1280 128,0 X} £1.0

1k Peak © soumd level

Number af cyche Anficipated | Measured Devised | Acceplance
in Value | Voloe, Lepeak|  Value Limits
test signal i dE ) i dB ) i dB j L dB )
Comnlinuoas 133.0 133.0 L] 3.0
Ome 1364 1363 -0 =30
MNumber of eyele Anticipated Measured Deviated Acceptnee
in Value Value Value Limizs:
st signal {dB ) (4B ) (B ) {dB )
Continuous 133.0 133.0 0.0 3.0
Positive: half cycle 135.4 135.1 0.3 42,0
Negative half eycle 1354 135.1 -3 £20
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Certificate of Callbration
Custareer
Mama LINTTED AMALY ST AN FRGMNETRING CONSULTANT CTLATI Cermifcnie No o 23-NOM-221
Adkdies 81 Sei Uiborrmuk 48, Sokdummil Boail Baingcbak Praasong. fanghob D080 Hoquest o ; Beg- 2011 TaK
Uai Uater Caliiraton Dersdls
Pleasurerrem i i Mot Dosmeior Miciophane Cliss I
Murniacrirer + EVARTER Moo Model © 5V 35
Mol © 5V HIS Migrphone 5 - Rl
Serial Numibet T Presmmphifes Mudel . -
m t Prowighfis SN -
Besabirnn vl dit Iningmven: Siates - Used
Culliration Enviromsien] did Detsils
Tenpenmne BT
himidiny i S0 %RH & %R
Marormeing Peesas: £ 03P 10 R
Roeeived Do 3 Mg 003
Calivinad Date + 39 Angus TR
Calivration Procedr © lirhouse ssethond CP-NOM-S hised oa 1EC 612521 2017
locsim of Calibersm. ¢ Lab Acssth
Huderence Stamdard
Isruren Brand Plisded = Dse calibition Tracebslity
B bfregeeney Calibrator Quest Choesi-cal e 23 Mty 204 sl
Suaradisd Mica{one GHAS RUEEY IR  Dctober D23 GRAS
Sarg Clomeramr Swamizh Swardlll [L]] 12 Ovtaber 2023 WK Eletr
Tamier EXTECH . 05-ACT 2 Meh 24 LY

Mot

The seporicd srecnaney i hased o tasdard secenanty mt iphicd by e Crverage Facter © - 2 presarheg a level of con Midorve appreaimarcly 95 50

Cullrased By = 1w Appraved By = ».
Wi, Snppadon Lumpan M. Pacst Mthavoes

Calibration Officer Culbegsion Eagines Supenisar

T Thate 0 Auguse M1

Vg vesainredstred iy bs B iherw uibestend, Thee cnificate shnll ot tu pepochand swcapt i Fal, wifwos srimm el of fu et Im%
131540 UAN

Cert, No. : ACL24158
Job No.  : VOSTACIHITI
Puges : BolB

11 Orverload indication

Measured valwe [ dB ) Devigted Aceeplance

Pasilive MNegalive Value Limidls

anehalf eyele | ane-half cyeli [ de ) (dB )

BE.6 B9.6 o0 wl.5

12 High level stability
SLM Display | SLM Display Deviaed Apceplance
Frequency at initiah at finl Value Linsits
Weighting {dB ) (dE ) (dB ) (dB )
A - weight 1370 1370 (i) 0.3
Thee reported uncertamty (s based o & standard sty Lied by age factor k =2

ar any valee following calewlation,providing a kavel of confidence of approximarely 95 %

End of Calibration Certificate
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Conificate ™o | 23-NOM-211
Haguesi o R 028140
1. Absolute acoustical sensitivity
UL Sering T Expowre My remest Talersares
UNCERTAINTY
PASRT A L 140 ef L1111 Bl e Errar it
[ — s s "' PN ) ) 1
1508 11 114 48 128 m 1K 0 187 1 A,em
haske Abvaodine seredteiny was enabilshed by the s of Sownd Calibrune Brard SV ANTIE, Waddd 5y LA S5, SpiTe
2. Frequency weightings
Ieviarian fram varie Tuleraree
UL Setting UNCERTARNTY
Frequescy Weighting Limit
FAST /52140 A © Cian =
+ [
510 Serng ey ) 5 z
63 bl as s nan 20
Lr=lE 0K @1 [ (K]
280y i al o4 K}
5000 Fle -l L X} o 5]
1030 He L] e o -
TR 2 a4 ol o 20
#0011 i & ] e a0
RO e 20 49 L 50

T st relasod ool 10 the o caosiod. Thr ot whall wen b rpochaced o o L v iaons writion sppeeal of the |nnavaia Insrie e o Lid
tenaaslaimun
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AcCcmEOITED

ARAFRCHE FAR PIEL SARALT FRAK AR FROVESUT 36340 THATL AND . S
CALTATI LeRSRaTT

TAN b e wT L
Page: 378
Cenifiea: Mo 13 NDM2E
Fegue Mo R 2231 148
3, Lingarity of respanse to steady signals
3. 5ound gaposisns meter, linearnty of response for changes of input sinusosdal signal level
VUL Sirtilng FAST /A { High
Ref fag) | see | Be2o | o0 | weo | 10n | pan | oo | ees | dees
1000 He levelA | 48] | goal seal woal ama) weo| was] voe) ama| woo
Errar {duf o2l o1 eol eof wel ool oo
Rt |dil wial ol woka] iirs] ped) imo| s
0 1y Level & | jdB} 8149 wes| uzs| nest 18| 18R
Errar 8| | cof oo oo ai] 04
Rl ara) #ue| aoaa| w3
2H Loyl & are| suel 1ma| v
Errar [ no oo |
Talerances Limil
LMCERTAMTY
0. Sl Espeung mater Enaarny of arror
UL Senting Time Expaspre Sleassromens “Taleramces
UNCERTAINTY
FAST /A 6140 Rl e il Errur Limit
Callbraine Seliing i i Pa'B) ] (] 1 ]
1000 B 11048 n k) (E 0 0
1000 He 110dB & a8 05 s [
1900 Bz 1i0dB L L] (R Uiy L 56
100K 4z 11040 (L] L] 1m (K -l
1600 1 120 R k- 3 am 1 EE §
100 W 1200 7 [ [ 87 e R
1900 i 1208 w L oo (1] =11
1000 Wi 120 B 1 L] e (L) -LIn 55
@0 Bz 120l 360 Je 4000 AT RER
1800 Hz 12048 1 Tm 0.0 .08 -0

T s pelapocdoedy b i vt gdibrgsed Th ser ase dhall was o sopeadaced wancps in IeE, widans witicn approval of fac e tve bmnonesido. Uk
lumaunu
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Certificate of Calibrotion
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M LINITED AMAL VST ANTF ENGINEERING CONSULTANT COLLTD Centifiale % | 13-NIM-TR
Alklress Bl Sof Udorrsakl 41, Sekd Ausd Busgrhak, Frobomong, Baaphok Keguesi a2 Roy 0431
UnitUndes Callbeation Deoaile
Measarernent om R [ icer Microghone Cliss - 2
Marmbicnrer SVANTER Pligrophons Mol SV TS
M LY iMis Muermphane SN 11130
il Nistbet 2 Preamplilis Sodd
iy Preenplifis &M
Besligion LR Lok
€ slibratien Emirsnmeat sad (ki
Termpersure IR TR
Hiamidhy
Berarmernz Frousere UL e ]
Rexavel Dhaie & Mch 2004
Calibeand Cluia 21 March 124
Coilbration Priwedure Terhovae mothod CF-NOR-01 bassd 7
Lrsdion nf Cabbeasim Lt Avarasie
Reirrence Sandard
[ Brand ] Mol & Dag salibraim Tracehikity
v i by Orast Quea-cal EFAINT 25 July U2 151
Seridar Migriphon: GRAS HIAN T 21 Aug 4 GRAS
Sie Chemerziar Suanivk S]] Sdhcipher 2004 WE Elearic
Tineer EXTECH AT 20 parch 24 Tra
e
3 e i) e el amccrmainty e by fhe Civesage Facir & ity 95 %
Calivrated By tm:' Apgproved By 0 i
M. Nappason Lussgon Mr Prcat Mathunirs
Servce Ualibration Enpinesr € alibeagion Engineer Supenviser
Ty T = 21 March 38

o LORMTIIAUAN

™ TRAT

00 v D e 1171

PRIVATIVE TNSTRUBILN T AL TARA THIN LAl

P AT TR A O T WA

T RTTRA RN T TARITHN AN KAtk

SAMILTT PRARK AN MO ING 1§ THAT 453

Cenificme Na T NDM-212
Requen N R 2023-1 748
4. Response to short duration
a Response far sinusoidal signals - reference level
LUK Seting Thoaw Expmure Meavarrment Teleruaies
FAST! A R0 [ upe el Ervur ' [
Calibeuter Sesting i is) [ ira' b iFa'i) [l ira'hy
AR i 55 dB Ty petld (R L] et Ll 02%-
b, Sound expasure meter respanse for series of toneburst impulses
LU Senting Time Expiaure Medservmont Telermmces
UNCERTAINTY
FAST /A 60-040 L vuc Heel LU Exvar Lamin
Cillbratec Setting ™ 5 Pk raw "% L] 1)
Hegret | s, %5 AR E a6 100 o 10 2l - 426
Barst | s, 1084B L) kLl 1.0 L] -1 56 -1 -H
Boarsi | s, 108 4B a3 (L] (B s =100 19
5. R o unigalar pulse
LU Saratiny Time Enpsure Measrement Telrraaccs
UNCERTAINTY
FAST /A Fdiidn i e Differem Limit
Calivermier Seotiny Ll II'I’I] %) ) [
Comtinures Reviangle + Ians
n (0] L) =X - +26
Commimsis Rectangh: - [CTH
* Indicates non accredied
End of Certificate
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1. Absohute acoustical sensitivity
LLC Senting Tl Expeviors Meawrmesd Telaranoes
INCERTAINTY
FAST (A OBl Red (MR Tl i Error Limit
Calirasr Sestisg 15 i {#a'hi iFa ki [t ek
[TRIEE ] 120 kig 1LY 16 ]

Mrar Nsschar a

2. Frequency weightlings

i wsk established by the ise o Somind Tl it Brind SWANTER, Model SV 154, SN S5

D siztion ram cariam. | nermnes
ULC Selbisg UNCERT AINTY
Frediicirs Wekghlig Wamif
FAST | #1411 & s
f=dm P+ dE)
STH Sersiag 1Ry (it}
"B HE 03 i il 1
PR i 07 il 5
2 Ha u: i P 4
Ha ni &dn %]
Bz an i) 40
20N Hr 01 A5 340 24
AU 1z LI Nl 040 Wil
ik e Li -4 40 50

2 vty 1 B
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TR A TIVE PR SEEST 0L, T HEA L O
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3, Limgasiny of respon e 1o steady signals
a. Sound exposure meter, lineanty of response for changes of input sinusoadal signa) kevel

VLT Savting FAST /A J High
Ref |dB| P ET T T B B e
1000 Ha Lewel A 1881 | saef mo3l woa| imol jsood 1ol 10| woo] oo
Erroe Jitt)

ot ool ao

Raf el
2000 Ha il A | o)

B9 AN 1M s 1149

Baol sau 1oea| 1wa9) 1d6) wew 1IEE

Error 5] off ool o a1
hef aya| s

B3 He Lewel A il =3
Ervne

il 00| aud

Tolerarses Limit

|
| UNCERTAINTY

. Sound exposure meter linearity of errar

UL Benting Tire: Expoure Mesaureaieni Taleranees
USCERTAINTY
FAST/A & st e Bl Limi
Calibratvr Seting 15l 15k %) Lo
10840 B 10 g vl b [IE" e 331
1000 Flie | bl o a8 a8 e s 2w
TR0 e | i L] L (1 ] =L 84
10040 H | 10 8 |80 18 1m I
1000 He 12085 5 - A o
2N, =25
i £ T 72 aim RS
000 He 12088 L] L] (L] kil i
0 1 12548 198 |80 W S
Lo I 12048 E £ e ELET] HIES
| D e 12048 T T Ll LI okl

.
Tha st e valy 40w 0w il The et dhall wot b scprmdiccd Except ol st -unam-.n-numaﬂ]ﬂ',]ﬂwqu

SR

[T R R
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0L L TR HEAL A T

ISR R
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AILASED

| FAX
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3, S PR 0 R R
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§ THARLARE

Camficae No T2 AT TR

Renpuast Mo 20040153

4, Response 10 shoort duration
o, Response for sinusaidal sgnals - reference level

VT Sering Tisne Expusare Mrasmrompni Talerences
T UNCERTAINTY
FAST © A fif-190 el e el Lig Errar Lima
Calthrarar Seiting " 5 Pa i Pa'mp 1 b Pa by et
40001 Hy 94 et 2848 w45 1w s ey 11052 34
b, Sound expasure meter response for senes of tonebarst mmpulses
UL Beiting Th Eupesure Yirasremras Takeaiee
ISCERTAINTY
FAST S A0 b1 Hat (UL N e Errar Limit
Calibraiee Seiiieg inh w g o %) 15
B | v 55 dH =21 Tk ] e 200
Blarsi | e, |00 80 w0l ol e a5 BT i e
Barst | e, 108 48 43 141 a0 L EEL 2% - 41
5 Response 1o ungolr pulse
L0 santing Tiess: Fapasere Mesaresni Talermites
UNCERTAINTY
FAST /A 1401 (BE S (AR Y ihaiterem Wit
{aliiradar Seviing L ' ) (o] L5
Conndmarus Rectargle + inx
w o 3|43
L Cantimumn Keriangh - a7

* el rdin g cridibed
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PSOVATIVE INSTELUMENT CALIBRATION LAB
PENOYATIVE BSSTRUMENT OO0 LTI WEAD-OF FRCE
T RAOCH KD, SN SNTRNAK RS |1 TAMBEH ARG KARD T [

ACcMEDITED

AMPHEIE BANCEFIILESAME T FRAKAN PROVINCT 10540 THAILAND

TEL. o 2] B8 | FAK) (50011 117108 ?ZW
Certificate of Calibration

Cesinmer Certificase Na 1 23-LXM-159

Name UNITHD ANAL ¥ST AN ENGINEERING CONSUL TANT Request No © Reg-2023-0700
CELLTI Page: 172

Addres Bl Soi Uik 41 Sekaimil Road Bangehk, Prabasosg.
Busgiol 10260

Uit Under Calibration Deeaits

lssirement Nusee ¢ Digital Lux Meicr Range Calibeation © 2001, 20000 1

Manslicnuer : EXTECH Imtrament Sans - Ched

Meded : ARG

Sexial Number : AlGHESZ

Besoluon D

H3 Mumer © UAEEFMLIZ62563

Calibration Eaviranmead and Deeail

Tenmpeninrs HES T
Huamidity S GOSRH £ MHRH
Reveived Date + 28 March 2023
Calibated st + 20 Apsil 2003

Calibetion: Provedar: The meassrement was done In acoondnsce with CP-LXM-01

Reference Standard  © Photomter md lhminance Sereor, Sevial No.: J065272, ME002, which was calibrried on || Mevember 2022,
Certificals M TRI02T-22

Traceshiliy © This Certificals is raceible to Inkerasfamml Sysiem of Unit (311 Ussi through Naticsl btitue of
Metrodogy (Thailsnd)
Nate

The repetal mcentainty is based on a standand uncertainty mabiplisd by the Coverags Factor & = I, providng a level of confidence
appronmsnsly 95 %

Apprevid Ry = T
M Pacit Mathavors:
Cafihration Exgineer Supervisur
Vv Dl 20 April 023

The rewhs relaed sy 0 et cabbraed The comificws sl sae i ropracucad ascept in Pall. widhott aTiRen Jppreeal of the aBeaiTE CH.I.I.- u
- pndaslufun

PROVATIVE BATRUMENT CALIER ATHIN LA
T, HEAD OEFICT

7 i A 5, S LT RTTRLA RIS 1 WA BTN [RA S5 KAETL

BNV ATIVE INSTR UM ENT Coh

ARPPHE sl LT SARILT PRAKAN PREOVINCE DA THAILAKD

THL: RAET Detie 1 PAK: DARE2 e T L

sl bt Mot Wertificate fo : 23-LHA-19
LU Adfubereni o addamirere el aee (Hegest N ¢ Fooy- TES-5T00
Page: 22
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List of Instruments Certification for Air Quality Analysis

No.

Instrument/Equipment

Parameter

Manufacturer

Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration
Air
1 [Analytical Balance Wuazeass (TSP) Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM331 7 Apr 23 5 Apr 24 -
(Readability 0.1 mg) Huazoosunliviu 10 luaseu (PM-10) 1128312528
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24 -

(Readability 0.1 mg)

B108115858




TECHNCLOGY PROMOTION ASSOCTATION (THAILAND-TAPAN)
CORPORATE SERVICES % EQUIPENT CALIBRATION AND VESTING SERVICES %252y
HHS PATTARAK AR HOAD S0 18 SUANLL A ) B NI | Wi

- T s
CALBRENDE S

Cert.Mo.: 23MM3GF

Page: 1af 3
Certificate of Calibration

Equipment : Electmnic Balance

Manufaciurer : Maliler Toledo

Model - AR5

Sarial No. @ 11 ZEI12528

D No, - LIAE AIR. 82550

Submitted by : Linited Anatysl and Enginesring Consuliant Co, Lid

3 Bai Udomsuk 41, Sukchumwit Road,
Bangchak, Phrakhanong.,

Bangkok 10260
Location : Balance Room 2
Received arder - 07 April 2023
‘Calibration Date : O7 April 2023
Ambient Temperstins - 15 °C o 40 °C
Relative Humidity : Wk 0%
Calibrated by : St Imjal

Approved by : :
Approved Sknatary

[ 3 Pamthippa Tameyakul

[+ ) Malesa Butkruea

Issue Date : 10 April 2023

Thse Umcertuintlcs are for & enafidence probabidlity of sppradmetely 93%

Equipment : Elactronic Balance Cert.No.: ZIMM331
Condition As-Received ;  Usad ltem Page: 3af 3
Referenoe @ 23040015001

Result of calibration

Z. Effect of off center loading
A mass of 100 g was placed 1o varous pesition on the pan

The weighing machine reading eror chisined is given in the able =
Maximum difference betwesan
Poslflon 1 Peosifion2  Position 3 Position 4 Position & off-center and central loading
{a) 1a) (g} {g) (g} {g)
00001 0.0002 +0.0004 L0004 £1,0006 0.0005
3. Dapariurs from neminal valua
Balancs Measurement Covarage
Applied Weight Reading  Comrection Uneertainty Factar

(g} (g} ig] (tmg} LY

Urinsd 0.0000 0.0000 0,15 243

a1 0,089 <0000t a.15 2.13

1 0.8989 +0.0001 0,15 213

5 48009 (0001 .15 213

10 0.9988 00001 018 1

El 20,0000 10,0000 (R H] 21

50 00,0000 ,0000 098 208

7o 59,5959 +0.a001 018 204

100 £ 6asg +0.0001 0.19 208

150 1600003 <0.0003 0.9 200

200 200, 0008 00005 0.9 200

The repared uncertainty of measurement was based on 8 lndand uncestainty mullipied by & coverage
factar k , providing a level of confidence of approximataly 95 %

-olo-

enaslamui.

Equipmant : Elgctranic Balanca CertMNo.: 23MM331
Condition As-Received ; Used Hem Page: 2of 3
Reference 0001 BOC-1

Procedure used ;-
Calioration wene conductad using in-houss calioration procedure CP-0B01 accanding to direct
measuramend meshod against standand waight.
Condition of this result of calibration
1. Reference standard instrumaents:-

Insirumenis Mol Sorial Mo, 10 Mo, Tast report No., Due date
1) Standard Weight Sat [E2) 15884 24083 TORCOOT MM-0-22 20 Jan 2024

2. This certificata is wald orly o the ibem caibrated on date and place of calibration.
3. This resul of calibration was made on requested al Ihe poin specified by custamer,
4. This cerificate s not cerfed for any commeardial ransaction.

£. This carification Is traceable 1o the International System af Unil.

Result of calibration [ ) Without { ® b Afbar Adj by Imterral C ion
Range capacity : 0 g 1w 220 g Resolution 0.0001 g
Bofore Adjusiment
Balance Maas wram eni Coverage
Applied Reading Comection Uncartainty Fagtar
(gl (@) {a) (£mg ) (L]
100 59,9998 00001 0.19 203
200 2000001 -1.0001 0.29 2.00
After Adjustmant ;
1. Detarmination of the standard deviation of weighing machine [n=10}
Applied Weight Standard Daviation
1] of Reading (g )
100 0.00007
200 0.00007

wenmslumiigh

TECHROLOGY FROMOTION ASSOCTATION (THAILANDLJAPAN) %
CORPORATE SERVICE OUTFMENT CALIBEATION AND TESTING SERVICES e
4 PATTAMARARN ROAR SO0 18 51ANLUANSG. SUANLUANG RAMGKOK 10251 el
TEL 12900300820 FAX. 0-2719.3484

HEC-TRA-TI TR
EALBRATIN Be

Cert.No.: 2IMNE32
Page. 1ol 3

Certificate of Calibration

Equipment - Electronic Bakanca

Manufacturer : Mattier Toledo

Modal ; AB2DL-S IFACT

Serial Ma. : BAOE1 15858

D Na. : UAE AIR 018/2655

Submitted by : United Analysl and Enginéening Consullant Co. Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchak, Phrashanong,

Banglak 10260
Leeatien : Balance Hoom 2
Recolved erdar : AT April 2023
Cabibration Date : OF April 2023
Ambient Temperature ; 15 Cie 40
Relative Humidity - 30 % to 80 %
Calibrated by : Suwit Imjai

Approved by :

Approved Signatary
[ ) Pomiipps Tameyakl
(/) Mt Bulkruea

I8sun Dt 10 Apel 2023

The Uncertainties are fore o confidenc: probability of approxinately 95 %

ten

‘tanasl u'm'uqu




Equipment : Elacironic Balance CarmNo. 2IMM3E32
Condition As-Received :  Used lbam Page: 2 al 3
Referance 2304-00150C-2

Procadure used i-

Caliralicrs wers conducted using in-house callbration procediurs GP-OB0M sccanding o direct
Measurement method against standard weight.
af this result of calibration
1. Reference slandard instruments:-

Insfruments Maodal Sarial Mo, 0 Mo, Test report No. Dua date
11 Standard Weight Set (EZ) 15884 24053 TORGOOT MAM-H0-22 20 Jan 2024

2. Thiz certificale & walid only to the lemn calibrated on date and place of calbration,

3. Thia result of calbration was made on reqguested at the poirt specfied by custamer,

4. This cerificate & nal certified for any commestial ransaciion.

5. Thin cerlification is rasceabls io the Intemational System of Uil

Resull of calibration | |} Withoul Adusiment [ = ) After Adjustment by Infernal Ceflbration
Range capacity : 0 g to 20 g Resalution  0.0001 q

Eafore Adjustiment ©

Balance Measurement Covarage
Applied Wakghi Reading Corection Uneartainty Factor
la} lal 19l {xmg} (k)
100 1000002 00002 a2 206
200 2000003 00003 0.5 200
After Adjusiment -
1. Determination of the standard doviation of weighing maching [mn=10)
Applied Weight Standard Deviation
{9} of Reading { g }
100 0000
200 0.00007

wenmslaumus.

Equipmandt ; Elecironic Balance CertHo.: 23MM3E2

Condition As-Recalved :  Lisad Bam Page: 3of 3
Referance : ZA4-DI S0
Result of calibratlon
Z. Effect of off center loading
A mass of 100 g was placed b variaus pasiticn an tha pan. -
The weighing machine reading errar abtaingd is ghwan in tha tabika Frart
Maximum difference between
Position 1 Position 2 Pasition 3 Position 4 Fosition § off-center and central loading
tg) (a} {a) tal (g} (a)
=0.0001 =0.0003 +0.0002 +.0005 +0.0002 DOCOS
3. Bapariure frem neminal value
Balance Measurement Coverage
Appliad Walght Reading Carrection Uncertainty Factor
(@) lal fal (xmg) k)
Unload 0.0000 0.0000 RE] 217
o 0.0993 +1.0001 01a 217
1 0.9968 +.0002 018 217
5 5,000 0.0000 018 247
10 100000 0.0000 018 217
20 20,0000 0.0000 018 218
50 50.0001 0,000 013 211
o T0.0001 0,000 0.z0 207
100 1000002 .00z [Feal 208
150 150 0004 -0.0004 nze 200
200 2000005 0.0005 k] 20

Tha reporind uncemtainty of maasuramEn was based on & Slandand uncertainty mullipied by 8 cowerage
factar k . providing & lewael of confidance of spproaimataly B5 %,

-alio-

wenmslamuiis.



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 aNudunsa-ang (pH) Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 -
gaumgii(Temperature) 1231155210 Ministry of Industry, Thailand
2 llon Selective Electrode Meter Orion Star A214 / Science Tech Co.Ltd. FT005/22 29 May 23 28 May 24 -
(ISE) X36836
3 |BOD Incubator Biochemical Oxygen Demand (BOD) UR-1320 / Technology Promotion Association 24TM587 1 Apr 24 31 Mar 25 -
(UAE.WAO.018/2551) (Thailand-Japan)
4 |BOD Incubator Biochemical Oxygen Demand (BOD) Arco UR-1320 / Technology Promotion Association 24TM588 1 Apr 24 31 Mar 25 -
(UAE.WAQ.006/2553) (Thailand-Japan)
5 |Analytical Balance ﬁ?ﬂuLLaﬂ‘Uﬁu (Oil & Grease) Mettler-Toledo XSR204 / National Food Institute, 24MM293 11 May 24 10 May 25
(Repeatability 0.1 mg) C117635043 Ministry of Industry, Thailand
6 |COD Reactor &laf (COD) Hanna HI839800-02 / Hanna Instruments (Thailand) Ltd. HIT-2312-0342 10 Mar 23 9 Mar 24 -
(Heating Block) H018500I
7 |Analytical Balance ‘UENLL‘?NLL‘UW%?JVI%M&J@ (TSS) Mettler-Toledo XSR205DU / Technology Promotion Association 2402283-001-01 2 Apr 24 1 Apr 25 -
(Repeatability 0.01 mg) yeaudsavansiavun (TDS) 009071872 (Thailand-Japan)
8 [Hot Air Oven yosudetavan (TS) Memmert UF55/ Technology Promotion Association 2400141-001-01 11 Oct 23 10 Oct 24 -
B216.1666 (Thailand-Japan)
9 |Digestor Unit AvaLdu (TKN) FOSS DT2520/ FOSS South East Asia 9809 8 Feb 24 7 Feb 25 -
TECATOR 91794469
10 |Distillation Unit AALSU (TKN) FOSS KT8100/ FOSS South East Asia 8411 29 May 23 28 May 24 -
(Kjeldahl Method) TECATOR 91889052
11 |Conductivity Meter AALAY (Salinity) Sl Analytics Lab955 / DKSH Technology Limited C24240057 11 Mar 24 10 Mar 25 .
16300356
12 |UV-VIS Spectrophotometer Woanoanamun (Total P), & (Color), Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25
Tulnsiauitave (Total N), Technologies MY15410009
13 |UV-VIS Spectrophotometer Fawn (Sulfate) Hitachi U-1900 / DQE Services Co.,Ltd. SP24-008 16 Jan 24 15 Jan 25 -

2021-064



../pH&ISE meter/24 0311 pH Meter_Seven S20_1231155210_UAE.WAT.010_2553 2401718-001-01(P).pdf
../BOD Incubator/24 0401 BOD IncubatorUAE.WAO.018 2551 24TM587 P.pdf
../BOD Incubator/24 0401 BOD IncubatorUAE.WAO.006 2553 24TM588 P.pdf
../Balance/BL2023/23 0510 Balance C117635043 Cer No 2302827-001-01.pdf
../Balance/BL2024/24 0402 Balance Mettler Toledo C009071872 UAE WAO 012 2563 2402283 001 01.pdf
../Digestor,Distillation Unit(TKN)/23 0330 Digestor Unit_FOSS_2520_91794469_UAE.WAS.011_2560_ 2302413-001-01.pdf
../Digestor,Distillation Unit(TKN)/23 0529 Distillation unit_FOSS_Service Report_KT8100_8411.pdf
../Conductivity Meter/24 0311 Conductivity meter  SI Analytics Lab955 C24240057 (P).pdf
../Spectrophotometer/SP2567(2024)/24 0509 UV-VIS Spectrophotometer Cary60 Cer No SP24-018 (P).pdf
../Spectrophotometer/SP2567(2024)/24 0116_UV-VIS Spectrophotometer_Hitachi_U-1900_SP24-008 (P).pdf

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
14 [Turbidity Meter Turbidity Oakton T100IR / Technology Promotion Association 23CH1184 14 Sep 23 13 Sep 24 -
1120501017 (Thailand-Japan)
15 |Gas Chromatrography - a1sUsEnaudunsgsEImedty (VOCs) Agilent System ID: CN17100005 Agilent Technologies (Thailand) Preventive 1 Mar 24 1 Mar 25 -
Mass Spectrometer (GC-MS) Technologies u 9000 (G3950A) / CN171(Q) Co.,Ltd. Maintenance
5977B MSD (G7077B) / US1715M030 Checklist
16 [Inductively Coupled Plasma wian (Fe) Agilent System ID:G8015A Agilent Technologies (Thailand) Preventive 13 Nov 23 12 Nov 24 -
(ICP) Technologies G8015AA / Co.,Ltd. Maintenance
MY18030001 Checklist
17 |Cold Vapor Atomic Absorption Jsan (Mercury) Milestone DMA-80 / Sithiporn Associates Co.,Ltd. Service Protocol 17 Nov 23 16 Nov 24 -
Spectrophotometer (CVAAS) 11030982 Report
18 |Cold Vapor Atomic Absorption Usam (Mercury) Analytik Jena mercur DUO plus / Analytik Jena FarEast Maintenance Protocol 12 Feb 24 10 Feb 25 -
Spectrophotometer (CVAAS) K170A0153 Thailand Ltd.
19 [Incubator TnavesunuAfiSefanun Memmert IPP 260 / Technology Promotion Association 24TM648 1 Apr 24 31 Mar 25 -
(Coliform Bacteria) V615.0187 (Thailand-Japan)
20 |Incubator fdalranasuluaiise Memmert IPP 260 / Technology Promotion Association 24TM651 2 Apr 24 1 Apr 25 -
(Fecal Coliform Bacteria) V618.0033 (Thailand-Japan)
21 |Water Bath Memmert WNE 14 / Technology Promotion Association 23TM1079 10 Jul 23 9 Jul 24 -
L407.0756 (Thailand-Japan)
22 |Analytical Balance OHAUS PX623 / DKSH (Thailand) Ltd. C01223732 7 Dec 23 6 Dec 24 -

C236754745



../GC,GCMS/GC2567(2024)/24 0301 GCMS Agilent Intuvo 9000CN17100005 UAE TOX 044 2562 Peport NO 6006726358  PM P.pdf
../GC,GCMS/GC2567(2024)/24 0301 GCMS Agilent Intuvo 9000CN17100005 UAE TOX 044 2562 Peport NO 6006726358  PM P.pdf
../GC,GCMS/GC2567(2024)/24 0301 GCMS Agilent Intuvo 9000CN17100005 UAE TOX 044 2562 Peport NO 6006726358  PM P.pdf
../AAS,ICP/24 0212 CVAFS Analytik jena Mercur duo K170A0153 Cer No PM-OQ (P).pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0401 Incubator_Memmert_IPP260_24TM648.pdf
../Microbiology/Incubator_Microbiology/Incubator 2024/24 0402 Incubator_Memert_IPP260_V618.003_24TM651.pdf
../Microbiology/Water bath_Microbiology/Water Bath 2023/23 0710 Water Bath WNB L407.0756 Cer No 23TM1079.pdf
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Calibration Certificate Calibration Report
Certificate No.: JAD1T1E-081-01 Certificate No. TR0
Cllent name: UMITED AMALYET AND EMGINEERING CONEULTANT COLLTD. Equipment: P g Reachiior: 307 pH EL
Address: 350l Udomeuk 81, Sukhumvit Bosd, Marulecurer  METTUER TOLEDD tagadel EareprEasy pH
Mangchack, Prakhancng, Sangkck 10260 Sarial Ho 1z Typa: Saackxp
O ho LMAE Wi T S0/ 3553
Pags 1ol & Dain of Calibratian: 11 March 2034 PagaZals
Locaiien Charical Calbaabon Laboreiory, Katiansl Pocd inafiluie
Equipment: BH Metar Ersironmem Cardiins: Ambiam Temporstera: | 740118 | Painttvn Humidity: [ 51 53 | %
Candiiion of Equigment: Sond Casgion
Manufact i BT ECE Canation of this Asasis of Calbratian
+ Caraion Manhod WHCED0Z i1 houss et Bawed on SN MHESUTN AN Y Ling S wlage cad e e
sarilad calasarce mrierial 1AM
Madel: SavenEasy pH 2 Ridurirs Blardirts | Cort i) Rt Mtk
Emlumentsy Barini 110 Mg, Banelochyrer Saesligain Ho. Dy Dooy
Serial No.: 1231155210 21 00 Vol Cabssann 20050007 Fukn ZEANE W e 224
2F Dogrwl Themomaies TWROT Flukn LT SE057-H 0 Sowaber 14
D Ne.: UAE WAT, 0102553 23 Thama sy Meter HFLETH 0423 st EE SR 3 gl 3024
Cactjtied Bolerance Maisinl Lol Mo, Banufecia = L] Exeles Driy
7 & b Babier 4300 [Prmpry o beBer Soiuiion] BRI CPAchan PHIIE LS 12 Aprd 2035
Order No.: 1718
25 e Sober LAKS [Prmary pH bter Saation L2 T cPAchan PHATLS 13 Apri 2035
25 uier 10 01 [Prmary pi biuer Sokdion]| 2] CPAchan PHITOLS 12 Aprd 2028
: 1
Operation No.: T 27 i sutter 1,50 |Sendard phi utter Sohrsar e HACH LAMGE Gmti &1 a0y 16 Drizbar 2008
3. Thisscaricaian in raceasin ko The insmuriorsl Syvien of Lind (51 Ling)
Date of Receipt: I7 FebruRTy 2004 31 s g1 1 — KEC-TISITE 17005 Lasorions Accseiion of CaBamion No 3000
35 Fwrursenia Nz 22 and 23 #rough KSC-TISKTES 17063 LaSoraiory Accsciion of Calbaion No 3061
Date of Calibration: 11 March 2024 33 Carttied Anfareres Matrs g 24 0 26 mcssbietn  Prosrymmsssmment method. Hames cal using cebred
Bamormeier, banmaier, ard ranawalineio: Tae Sandard Soiuiion
ERarEon prd cenbed by CPACTem Lt i§ acomdied m 150 17034
e |BONEC 17035
14 Cartibad Naforerce Maisri hig 2.7 acetin i PTE Cortboats i PTBPHOA SESRTINIACE ané Cerkbeah M. FTE-
Calibrated by N S—. Approved by /&7 PIOS-SSS00620/T2 (PTR: Prysssiar THchnischs Sundeaarsial
Spacialint [ e Pharssbat Tuinja ) Tt st
Marager, Disisscn of Calieation Lassrabery A T DR W0a M i o] ity DOF T FVSTLTRANT s BABIAS]
Dot of |msun: 12 Marc 2034 for vhe Tachnical ot B T vy of b Drptnen et Byund S0corane a8 ngwn 0n 000 ang piace of G iamen iy

Tive uresariaietias ane boe & confidenir prababiiny of appmomanely #§%.

Thin e in mmed 0 oordarcs wih Fa cordbora of soceddabon granted trp (he T Lirsonben At smdition Schevs whith bk icderidis)
3 MEsmIETST Capahiiny of i IWECrar Bnd B Rceany I ecagraed reotsl Endan and o e un of meueTenl makoed m e
vanespording nakarel slardadds bbowiey. This carficae may rot be repodeced ofber than in Ll wocngrt wilk the prior widien spprov of e
Nuborsd Feod P

FCS4312 Runaden: 01 Duate: J0-04-65

F-C5-005 Rewision: D1 Duve: 20-04-65
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Calibration Report Calibration Report

Cariificaia Ne.: MOITIE-C0101
Equspment: £ Resslstion; D81pH  ; 1mW Certificate No.: MY
Maruisciusr:  METTLER TOLEDSD Wodsl: Sawurkiony 3H Equipment: Digtal Thermomatar with ATD: (H Satar}
BuiaiNo:  1ZItIEREN T Behiop Peaciutan o1 ¢ Moget  SirerEiy pH
OKa: LR VAT S0 Serial Mo ATH A0 D Mp:  UAE WAT Dr)aEs]
Date of Calibration: 11 bhgsh 2024 Pagedm s Manufacturer:  WETTLER TCLEDO
Calibration Resuls; Dats of Callbraticn: 1 Wch 223 Prgrd o B
1, Cablwaton of [H Nater | MArmaal Tompeaahig Comganastion B 255 |
st vodve pelore adum 0 4 My &
- [
o aod e m — Fy——— LoEano Chamical Caisilion Latorwney. Kol Food skl
L] ¥y e H [ b L] Ensiranmans Canditian: Amiiam Tarmperitum Aoz 1%
#1412 &l [ s i Rurtart o Hharriddiy % o0 ZTw
06 Bt e () [ T
4 ATT ] e am )
& T % ) nm m
Condiion of th rasuka of Calisraton
[T ] To am T
-h VTR by = 1 atandan Faromaie
t Py = o P ™ 1. Cabbration Mensd hauss mehas by campanacn w
r T aan ETT] ey ] 208 - Tha Caliraton & Sstarmina by sampasrg s @ kneen Repera
=z - A =) 1200 [ 208 frarm i stingind rewsiange PR
12 414108 I i [T7] 208 The lemperahuse scaks n uos ¥ i inbonion i e smaions
2 Cabbatizn of G Masar with Blsctrads | Manaal Tempamias Consaraston s 280 ) Tarspacaiaie scabe of 1HESE ITS-0 |
Emigment: M Elscss Typs:  Comtersd Bt 2 Mafarmace Stardnsd Fuinuree!
Manstscwuree METTLER TOLEDD fodet  ialueb Sokds —— [— I [E—— [ — O Dais Through
btk TipA e, MANDHELD THE RMOMETER 1528 l e
Performance of Elciseds (M- Poad Calisaban a1 pH &, 7 ad 1] FSLT BTG - Jur-34 TETR
A [T ——— woh | amm
Supger Egoprant . - Low Terrgaatens Bath EOCAL-EL Mosel: Euroaart Flus Besc, BN MItHIT
Curtified Vake B P [ T Cambrage Factar
T pH] wH L (2pH} L
A D0h an Rl - amn 200 1 Trig pentfinate o kaceatis io inismafonal Sywiem of Urnds (51 Ures )
To01 T ] 83 a0%e8 200 A Thiz cartifica wn cashec oriy for Bl ifviass] i cil bt
woth i s =3 il 200 5. Thii il of SBbA M3 s urel SO207005 B8 SO 01 GRSl s o Cabbratian anly
i T
i his g R ! B, Gandiban of Gasbrtes) Fem

7. Rl o Gaktraton

Grod
| Vritheul sjudimant I:I ey acjusiman

25312 Mawimsar: (17 Dula: 200485

F-CE-002 Resmdan: 01 Oate: 20-03-85
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Calibration Report
Cortificais No.: S 1TRE001-00
Equipmant: Dagital Thrrormis wih RTD (3H Matsr|
Faweumar: Bl Modet  SevenEasy gH
Saral o EANSEN0 0 LAE WAT 3102553
Manatecturer:  WMETTLER TOLEDD
Darte of Calibratson: 119 Warch 2024 Fage 5ol 5
Cabbranios pbr 140, 7 0w 380 G
Cabhratios sl
The prade waes immesed in ud bak o dey barh ie @ misimum depthof 100 =
Digscronan ol rate. masel ik sn L
Dumarains of probs - Clamaster 4 mn. Lergn E e,
Shanh el Etrveis Bwewt
S Readieg 1T T._:_"::m Camaction alus (5} "'":"'::
i A 14 a1 o
21 e 3] amse |
18] W ni ame

LRIC" . Ui Unger Coibraban

T PR URCETIRT OF MABIUTTIETE WEE SARSd 0N SENET Uncanaimy Talbpled by coverape faclor e I, provekeg o evel of confdence of
azpronmals S 5

esmsmssn BRI smmrmams

5012 Rareaon: O Duibe: 20-04-65

Jub Mo, AP Certifieste N, ¢ FTDM24
Heweived date ; Thursday, May 23, 2024 Page : 2al2
Calibration dats 5 Thursduy, May 23, 3034

Comalition_of this calibration resuly

1 Reference standanl materials : - Contified Flooride standard reference solution {Dinsety measured by differential
i y with ihe aid of Muoride "quasid withoul transfenenee™

aguinet solutions preparcd from primary reference materiali frm NIST)

2 This certifizain was vertified onlfy for the insmamen: we calibraed

3 Thig resull of calibration was found accurale as shown an daic mnd plece of calibration caly

Rezuli of Calibratien
Fumction ; pH/AISE Meter with Prebe
Direct Moasuremseni

First, Standard concontrated o 1 [
Secondary Stendand conceniraied = | ppm
Terliary Standand concenimied = ] ppm
Fourthly Standand comcentraled oy 100 ppm
Slope = A8l mViDe
Clamned 1 1
Stamdard Concentrated UL Reading Correcilon Hidev
Unit Under Catibration
i ppm } [ ppm )} { ppm ) i ppm )
el - il [ e oL
USHEN BN, IW1-18420 1 1.0 03 LLH)
D000 5N, W 1-16834 1 0z -2 lG
100 10 o 0.4k

tanm-s‘laimuqu

Head (dfice =

32143 Manglinchee Rd, Chongnondsee Y annawa Banghok: 10120

Thailand Tel. 0-2185-4101 Fax. 0-2285-4856 www scicncstechthucom

Science Tech Laboratory :

272729 Sai Wi L 1% R,

Chongnondsee Yannawa Bangkok 10120 Tel. 022854100 Fax, 0-2285-1856

Certificate No. 1 FTR0/24

Fage : 10f2
Certificate of Calibration
Egquipment : PHISE Meter
Manufacturer : Oirlon
Made in USA.
Model : STAR A214
Serlal Ma, : AGEI6
1D Mo, = UAE WAT.0252560
Ton Selective Model SHTEN
Serinl No. @ EW1-18410
Referance Elecirode Mol 200100
Serisl No, EW1-16534
Range : 0o 14 pH
Resobution : 0.l pH Ll mv
Submitied by i g hudf uswunad uoud duiiiiods nowdausnt i

Amblent Temperature :
Relative Humbdity ¢

3 HOREAUTE 41 OUUEELTY uvinnaen
vernaz Tunaa nganmna 10260

25t3)°C

[LIESEY S

Tasuie date ; Momibay, May 27, 2024
Calibratedid by : Khannlks Sanghham
Approved hy : /,._,_DJ; M
(Kharmika Sangkham)
Labaratory mamager
enanslueuR
Head Office @ 32143 } linschee Red. Ch deme ¥ armawa

10210 Thadlurd  Tel, -X285-4101 Fax, 0-2385-4856 www sciemcetech, th.com

Seience Tech Laboratory ©

279/27-29 Soi Watpoman Sathuprdit 19 Rd.

Chongnondsee Yannawa Bangkok 10120 Tel. 0-2285-4101 Fax. 0-2285-4856 NSC-TISI-TIS 17025
CALIBRATION 0403

Job No. - JI2024

Cerfificate No. = ET02024

Page : 1ol
Certificate of Calibration
Equipmeat : PHASE Meter
Manufaciurer : {Oiricm
Made in : UsA
Midel STAR A214
Serlal No. ; X36834
1D No. UAE.WAT 02572560
Hange : o 14 pH
Besolution : 0.001 pH 0l my

UUC Condition As-Recelved :  Good

Submitted by : wiin g lwAn newndnd i Eviifin neveiausni diie
3 AnORALTY 41 DU 1NN
rumwaz Taua ngamme 10260

Ambient Tempernture : @2st3pec

Relative Hamidity % (30 % 159

Calibration Frocedure @

Calibrateded by : Khanniks Sanglkham

18 - house methed : WI-ST-LAR-7.2/ based an direct
mcasurement by using standsrd valtage calfhrator
Momday, May 27, 7024

Appraved by : = i
(Khannika Sangkham)
Laborssory manager

Tha uncariainties are for a confidance probabiity of approximabely B84

mwuuT.r 5 [ssuesd

n L
coreditation. Scheme which has

?mmn iy e Ina
mmmentmbu f the hhmamam its

I‘ﬂ@ﬁlﬂllg i iged nitioal standards and o Ihnll:rLluE
W.‘;’”""%J‘huﬁm pmﬂmdm:uuulnrull.mpn u-epcm
tanm:l‘lumunu

FW-5T-LAB-T.21 #2

uftlundedl o0 Fuifulzznnt 11



Job Mo ¢ T2v24 Certificate No. : STI2N24
Received date © Thursday, May 23, 2024 Page : Z2ol2
Callheation date + Thureday, Muy 33, 2024

Condition of this calibration result

| Reference standand instrument : Yolisge calibrator Yokogawa 7681 5, 91H441 999 Cenificae N, 21E3394
Due date 12 June 2004 TECHMOLOGY PROMOTION ASSOCIATION (THATLARKIFIAF AN)
2 Thia centificans was cenilicd only for the instrument we calibraled

TECHNOLOGY
CORFUMLATE SERYVECES 3: EQUIPME!

PROMOTHON ASSOCIATION (THAILAND-TAPAN}
CALIBHATION AND TESTING SERVICES
Skais PATTANAKARN ROAD 508 1E. SUANLUANT, SUANLUANG EANGEOK 1025

TEL. 02710300023 FAX

Certificate of Calibration

Cadl, Now: 24TMSET
Page: 1afd

3 ‘This reaa of calibration was found accurmie 2 shown on date and plase of calibration only Equipment : BOD Incubster
Resubi of Calibration Manufacturer ; ARCO
I T Maded : UR-1320
Perfomsing sindand corve by Voltage Calibrsior m pH (47,100
lipplied Valiapd Nominal Valve| UL Rrading | Comection | Ureersiay k Serlal No. : -
Usit Urier Calibration
{mV) [§: 1] (mvVh i mv (4 mv) Factind 10 Mo = LWAE, WADLD1A2551
H Meter 17748 4 1774 a1 nosn 200
Madel STAR A2I4 i 7 af an 064 200 Submitied by - Unhed Analyst and Enginesring Consuliant Co. Lid.
3 Soi Udomaak 41, Sukhunmdl Read,
SN X36E6 -1T74R 1] 1774 EA e 2 Bangehak, Fhrekhanong,
Bangkok 10260
This reparted uncertsinty of measarment was based on o standard wecensingy multiplied by o coverage: ftor k| providing Locathon © Lab Flear 2
a beved of confidente of approvisaely 95%
Recelved Order : O Agril 2024
Calibration Darte : o1 Apnil 2024
o= End 0f Certilicate of Calibration -cooo- Amblent Tamperaturs ; (26+10)°C
/,,-—-'; ;f Relative Humidity : (50+30)%
Calibrated by ; Krigda Makee
Approved by ! é)m
Approvad Signalory
{ ) Panpan Papim
V) Suwit Injai
{ ) Euncht Promprat
Issue Date - 5 Apnil 2004

The Uneertainties ure for a confidence probability of approsimaiely 95%

Thik e 18 tha prier BTN

aproakied ahar thas in Tall, sace

Apprieal o 1 b it Birvhies 3 1 Eapdprasns Cal Pustion ard Testing Sarvices

onsslumunu
A DDBS0DE

iR epaiimue

Exjuipment : BOD Incubatar Carl, No.: 24TMSET Equipment : BOD incubaior Corl. No.: 24TMEET
Conditien As-Recalved :  Used fem Fage: 2af 3 Candition As-Received : Used fem Paga: 30f3
Reference : 2404-00040C-1 Rafaranca : 24040004001
Procedura Used ;- Result of Calibration = {* ) Without Adjusiment
Callbration were conductsd using calibration procedune CP-OTO2 based on TLAS G-20 according to direct Funcilan of UUS® ; Tamparature Source
maasuremant method with Data Acquisition which cormached with Reststance Temperature Delector | RTO | Fresh air setting : Mot Available
T&Tamp;;:::d“‘ eancl o TEA00. Callbratian | UG uuc Temperature Temporature | Ovarall | Cavaraga)
Lu‘ Fiafosarias atarclarsl Krvtrr it Paint Setting | Reading eiability ity Varistion| Factor
[T} | i*e) ) ('C) (2°C) (e ("o K
B i B o Teacaabie Dus Daiy 00| 200 | 200 045 055 [E] 2
1 | Data Acquisilicn MYSRO1STI1 ZILMIIG TRA 11 Jul 2024
2. This certificata Is valid ordy to tha itam calibrated on dete and place of cakbration, Calibratian Moasuwed Temparature ( °C ) L
3. This cedlification is raceable Lo the Inbemalicnal Systam of Uil Foint Position
Remark : TPA | Tachnalogy Fromation Azsociation | Thaland - Japan ) ['ci t [ 2 [ a1 a8 ] 81 ] 8 [opeey] s0c)
Rasult of Calibration = | * } Withoul Adjustmert 200 19.854 | 20183 | 20.235 | 16707 | 19.708 | 18.730 | 10785 | 19.621 | 18.828 Q.66
Funetion of ULC* : Temparalure Sourcs Average” : The avarage of 30 values in each position.
Frash air sefting : Mo fwalabla Errvironment during calibration Temperature stability | One-haf of the grealest maximum dEIerncs of Measusd 1BMPErstung Bt By 008 SENBN,
Beginning Finighad Temperatune undormity : Tha measimum differance of messured 1mpersiures & any sansors and 1he measured
Temp. ("C ) Fil i) tamparales At tha redarance location which ara abserved At the sama Bme of at as dasa an chservatian time as
REL Humid. (% ) 48 48 pessisle s detarmine ihe tempersture patiarn ar hamogenaity within ihe chamber under sieady-siate condifions.
AC Supply ( Woll | 24 220 Ovarall Variation : Tha Diffarance of fhe: maximum and mirimum maasured iemperatunes throughout csenatian
ULE* : Unit Under Calbration
Paaltion Fr::f Mote - The reponed unserainty of messurement was incuded stabiily and axcuded unilormity .
H F B TBRTDO1 TI'rG'\GDIO.ﬂ.ﬂﬂ uncanainty mmeaaumntw?bwwmaﬂamaru uncertanty multiplied by a coverags
3 1BABRTOD factor k, providing a level of confidence of appraximabaty 85 %,
3 18-18RTE-03
4 18-18RTD-04 i
] 18-18RTD-05
B Z3.18RTD-08
7 AB-1BRTOHIT
Frebe Installation Detalls @ Dirmansion of Chamber © 8 | ZZ18RTD-08
ae W o hia s e o fraf.) 18- 18RTO-08
b= 10 om W= 1.2 m
(-1 L] om H= 1.2 m
Capagity = 0B m

44

wnms‘lainw?u
al1z0a74

Yt

enasluemuny
21209742



T FATTARAKARN ROAD SO0 18, SUANLLIARE

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPFAN)
CORPORATE SERVICES & EQUIPMEENT CALIBRATION AND TESTING SERVICES

TEL.G-I7TI 7300036 FAX, 027155484

AN LAKG BARGROK 10551
AR T T TR

EALEIEATIEN B30

Cart. Mo.: 24TMESA
Page: 1o 3

Equipment : BOO Incubalor

Manufacturer = MRCO

Modal : UR-1320

Sarial No, © -

0 No. LIAE WACH,DOBZE53

Subamitted by : Unitesd Analysi ard Enginsaring Cansulter o Lid
3 Sal Udomsuk 41, Sukhumyil Road,
Bangchak, Phrakhancrg,
Bangeak 10260

Location : Lab Flaor 2

Recaivad Ordar : 01 April 2024

Calibration Date - 0 April 2024

Amnbient Temperature : {:®ei0)°C

Ralativa Humidity : (8020 %

Calibrated by | Krisda Males

Approved by : M

Appraved Signalory

{ ] Porpan Paipim

[ ) Suwit bmjai

[ ) Kunchi Promprat

Issua Date : S Agiil 2024

The Uneeriainties are For a confidence probability of approximastely 95 %

A

wenanslueauny

A DDESDG4

A

Egquipment : BOD Mncubator
Conditien As-Received: Usad ltem
Reference : 2404-00040C-2
Procedure Used -

Cart. No.: 24TMfa9

Page

= 2of3

Calibration were conducted using calbration procedure CR.OTDR based on TLAS G-20 acearding 1o direst
measurement method with Data Asquisition which conpecied with Resistance Temparature Datector { ATD ).

The lemperaiune scale used was based an ITS-80,
Conditicn of this result of calibration
1. Reference sfandard inslrument.-

Ingtrumant Sarial No. Gart. No. Traceabds Duse Date
1} Dala Acquisition MYSTO13711  20LM115 TPA 11 Jul 2024

2. This carificate i valid only b e ilem calibialed on data and place of calbration.
3. This camfication is recasbie ta 1ha Intematicnal System of Linh.

Remark : TPA - Technology Pramation Assocition [ Thailand - Japan §
Result of Calibration ;- [*) Withoul Adjustmend
Funciion of LUC® - Tamperabura Scute

Edquipment : BOD Incubatar Cort, Mo Z4TMSES
Condition As-Receivad : Usad Ibam Page: 3of 3
Ruference : ZA0-000M0C-2
i = {*) Without Adpustiment
Function of UUC* : Temperatura Saurce
Frash air setting : Mol Ausilabia
Calibration| UBG* | wuc Temparaiure Temperature | Overall | Coverage|
Point | Setfing | Reading stability unifarmity  |Vasiatian| Factar
() Jisy)ie) (4°C) [ (=R
20.0 200 | 188 04T 068 14 z
Calibration Measured T {'C}
Faint Fasition =
3] 1 | 2 | 3 | a | 5§ ]| € | 7 | & |omty] (26}
200 | 20.74% | 19.835 | 20129 | 19.6a5 | 20190 | 20080 | @000 [ 20457 | e | o6y

Fresh air setting : Rt Availabie Emvironmant during calibration
Beginning Finished
Tesnp. { °C ) £ r
II’ REL.Bumid ( % ) 45 47
/4 2 ! AT Supply | Vot ) 220 224
H
Rat, Std.
. Position 1D No.:
& 1 22-1BRTD-211
2 18RTD-202
Wi 3 18RTD-213
R = 4 18RTD-24
——— - 5 18RTD-2/8
[ 1BRTD-206
7 TERTDHET
Priba lnstallstion Datails : Dimension of Chamber : L LLoidles s
S dp o i e @ redy 1BRTD-2/0
b= 0 em W= 1.2 m
o= 1o cm H= 1.2 it

Capacity = & om

wnms%qu

412098741

ILNE LA 51 &- 100 -SEP- 2001

= 2

1

References Certificate Number. : 234TM588
BOD Incubator
UR-1320

Equipment :
Maodel :
Serial No.: -

ID No. : UAEWAO.006/2553
Manufacturer : ARCO
Calibration Point : 20.0 °C

Aversge® ; Tha average of 30 wahuas in ach postion,

Temparatura stability ;| Ona-half of tha graatest maximum diffeence of measured famperaliee &8 any ane SEnsor.
Temperature uniformity : The maximum difference of measured temparatures at any sensars and the measured
femperaturs & e relerence bealion which are chsared =1 the same lime or at &2 close an observalion lime as
possitie o datermine the temparatue patiern or homaganaity within Be ehamber under staady-state condticns.
Owerall Variafion : The Difference af (he maximuam and minimun measured banpansiures (hnoghoul abservation,

vuct ¢
Mate

Linfe Lindar Calibration

The reported uncertainty of maasurement was Included stabilty and axcluted unifarmity

Unit Under Calibration Setting : 20.0 °C

The raporied uncertsinty of measurement was basad on 3 siandard uncartainly muBipked by a coverage

Tactor k. peewiding & level of canfidence of approcimately 85 %.

“000-

Lena'ns‘lxigi‘ﬁéqu

21209740
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TECHMOLOBY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVIGES % ECUIPMENT CALIBRATION AND TESTING SERVICES i

53414 PATTANAKAAN ROAD EDI 18, SUANLLLANE, ELIANLUANG BANGKDK 10250 kil
TEL 0-2717-2000-23 Fax 0-27 108484 CALIBRATION oSE

RS TRLTITS

Certificate of Calibration O 2

Equipmant : Elacireric Balanca

Manufaciurer : Mattier Toledo

Madel : XSRI04

Serial No. : C11TEAE043

I Ka. LAE. WAS D12i2564.

Submitied by : United Analyst and Engineering Corsutant Ce Lid

3 Soi Udomeuk 41, Sukhurrnit Road,
Bangchak, Phrakhanang.

Bangkok 10260
Location : Balancs Roam (108)
Received order : 11 May 2024
Calibration Durte © 11 May 2024
Ambignt Temperature © 15"Cwan’c
Relative Humidity : 30 % 1o 80 %
Callorated by : Ehit Ruttanapragachai
'Jv\l:]}‘ld“
Approved by ; ]K
#ppravad Signatany
[ jPanpan Paipim
| ) Surwit Imjai

{ v 1 Kunchit Fromprat

Issue Daba © 15 May 2024

The Uncertainties are for a probability of 5%

This cimiicats may 607 i ipfodsced citv than in Nl ssoapl wits e prial P
Appraval of 1he fead of COMpOrTa Banvioes 3 | Equipment Cakbeation and Testing Sarvices.

'
enaslumungy
Equipmant = Electmonic Bakancs CartNo.: J4MM2EE
Condition As-Received :  Used ltam Page: 3of 3
Beforence 2405-018500-2
Result of calibration 3
2, Effest of off centes loading
A Fass of 100 g was placad 1o various posilion on e pan. : 5] (0]
The weighing machine reading error obtained i given in the table Tes L= ot
Maximurm difference between
Position 1  Position 2 E] 4 5 off-ceriter and central |oading
(a) (@) (gl (g} (gl {a)
00002 00001 000 +0,0002 010007 0.0003
3. Departure from nominal valus
Balance Meaguremant Coweraga
Appllad Walght Reading Correction Uncertainty Facior
{g) (g} (g} (tmg) (K}
Uinlosd 0.0000 00000 015 212
1 10000 00000 0.15 242
] 50000 0.0000 015 212
1 10,0000 0,0000 015 211
@ 20,0000 0,000 019 2.08
&0 S0.0001 00001 0,19 2.08
&0 60000 £0.0001 .19 204
&l 80,000 0,000 027 2
100 100.0002 00002 027 203
120 1200001 00001 028 z
200 2000001 00001 031 H

The raported uncardainty of measurament was based on a standard uncertainty multiphed by & coverags
factor k , providing a level of confidence of approximately 95 %.

=ollo-

wenenslumuny

Eguipment : Elscironic Balance Cert.No.: 24MM2E3
Condition As-Received :  Used Bem Page: 2ef 3
Reference : 2405-MEE0C-2

Procedure used :-

Cafibration were conducted using in-house caibraion procedurs CP-0BD based on UKAS LAS 14
according to drect measursment method against standard weiphi.
Condition of this result of calibration
1. Refarence standard nstruments:-

Instruments Maded Sarial No. 1B Ha, Test report Mo, Dua data
1] Standard Waight Sel [E2) 15684 24053 TORCOOT MM-001 224 25 .Jan 2026

2. This certificate is valid only (o the Ram calibraled on date and place of calibralion.

3. This resull of Calbration was made on reguasted al the point specified by customer.

4. This certificate = nol cenlified for any commercial iransaction.

5. This certificaion is racaable o the Intemational System of Unit.

Rasult of calibration | ) VWihout Adjustment | * ) After Adiustmant by Irgamal Callbrabon

Range capacity ; 0 g 220 g Resclution [OD0H ]
Bafore Adjustmant :
Balance Maasurement Coverage
Applied Weight Reading Correction Uneartainty Eactor
i9) T la) (£mg} (k)
100 00,0000 0.0000 .27 203
200 200.0081 -0.0001 Lk 2
Aftar Adjusimaent ;
mation of the standard davistion of g maschine {n=10)
Applied Weight Standard Deviation
(al of Reading (g )
1 C.00007
2m C.00007

wenansluenunu

ml m HMANNB), Hanna Instruments (Thailand) Ltd.

instrumgnls A1E7-68 Soi Rachadspiack 14, Rnchadapisek R, Samses-nok,
Hudylewnig, Basghok 10310 Tel: 0.2541-2199 Fax: 0.2581-4198

Certificate Mo. : HIT-241 2-038%

Page : faf 2
CERTIFICATE OF CALIBRATION

Equipment : COD Test Tube Heater

Meter Model 1 HIZ30E0-42 Serial No. : HiE500]

Tube Heater : 25 Winl Capacity Resolution : e

Temperature Range : (-10 1o 160)°C Tempernture of Reaction = 150°C

Mamuafacturer : Hamna Instramenis M I : HRomania

Condition As-Received = Used Product Reference ; RE24047%

Ambient Temperature © st Relative Humidity : (50 % 151%RH

Customer name ; Uniled Analyst and Engineering Consultant Co.. Lid,

3 Soi Udomsuk 41, Sukhumvit Rd.. Bangehak,
Phrakhanong, Banghkok 10260

Received dute @ 18 March 2024

Calibraty date | 1B March 2024

Issme date © 20 March 2024

Calibrated Location : Hamra Instrumenss { Thailsndy Lrd,

Calibration Procedure : This calibrator was conducted by using in-house; calibration procedune

CP-0M by utingg certified reference standard instnansenis,

Calibrated by : o M. Pichit Petthong Approved by : fjf/_/ -
3 Mr, Channarong Soinak Mr. Anan Sewanchaisakul

Authorized Sigratory

HANNA

| Thaiad Limiten
This centificate was cortified ondy for the irstrament we calibrted,

This result of calibration was found sceurate on date and place of calibration only.
“* Thas certificate may not be reproduced other than in full, cxeept with the prior writien **

approval of the hesd of Hanna Instrmert (Thailand). taﬂﬂq,‘hjﬂququ




Certificate Mo. : HIT-24 1 241389

R e

instruments Page:2af 2
Camdition of this calibration reselt:
Hefiorence: Stamdard Instnenesss : This certification (s traceable b the intermational unit of unit mainiained through:
Instruments Madel Serial Mo, | Certificate Mo, Traceable
Diat Acquasition Switch Lini 340704 i MYA4063268 | WKIIIT-1641 WE Electric Ca,, Lid
T
o | Tichnology Fromoti
Digital Thermo-Hypromeier HT-7T150 ALOTISS T4H41 A
| 1 ¥ Assniation { Thailand-Tapan). |
Calibreathon Resab
Measuremnent Temperntre Source Accuracy for COD Reaclor.
Copacity MNominal Value Average Value | Uneertainiy of Measuremeni
[Vial} o i°cy (5 o}
| 28 Vial 150.0 150.0 (250
L u
Usit: "C
(1A} (24) (34) 14a) (34)

150,308 150.221 150,101 150,121 149,738

(1B} (28] (3my (4R} {s8)
150001 | 149305 | 150,792 | 149924 | 1500172

| 11y (20) (3C) {40 {300
150071 | IS0OS2 | 150477 | 150400 | 1500451

(i 12D (3n} (40 1500
149235 | 149600 | 149401 | 1500014 | 149.708

(1E} (2E) (3E) 4E} (SE}
IS0096 | 149007 | 150034 | 150002 | 149342

Figure: Shows the location of the imperature source,

The report uncestaiaty of méasurement was based an a standend wecuriainty multiplied by a coverage factor &= 2,
providing a level of confidenss of approximaely 93%

&& End nf certificate **

wenanslupauny
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Calibration Report

Certificate No.: 2402283-001-01
Equipment: Becwonic Balaspe Manelaciurer;  NETTLER TOLEDO
Madel  KERIGTU Resolsfian:  0.00001 g/ 0.0001 g
Sevlad Mo CO0SOTIATE B0 Mo D WA 21250
Capadity 20 g
Date of Calibration: I A 2024 Pags 204
Environment Condithom: Amisent Tomperaters: 245+ 05 T Melsew Humalty: 475+ 15 %
Place of Calibration: Lancratnry, UMITED: SWALYST AMD ENGINEERING COMSULTANT OO, LD,
Conditien of Equipment: Good Conatien
Conditien of This Results of Calibration:
1. Calibration Method: KFT Method W-MADOL  Te-House Method besed on URAS Leb 14 : 7005

Stardard Wt Oass £1 =g in 2009 [ R =1 M2I005TE B dpril Hi
Instrument Mol Serial Ho, Colibrated By  Certificate No. D Dite
Thieregr-Hygio Meter EE-H1 WFLBTH D1&Z Qualiy Rebom - THE F Pebruscy 20025

}. This-cerificetion b bracesble bo I UWIT

4. Ths cetificats wis Certified vy o the NelTument we caibiated

. This sesek of calbrstion wae found BOTUrste &% ShowT on dete srd place of calbraton orly.
Calibration Results:

1. Repeatability of Reading:

el e [ g Stmrdard Cevintion of Resgieg igy |
0 G
. 00000063
1o 00004 |
e L0305E ]
2 Off-Center Error:
Amamot 000 g wes placed Snd moeed i vanous poStOn Sn et

The balance rading ohtsrad (s ghan in the tale 2

-

= s

3 jol [ &,
[ |

100080 | 1008601 | 108.6007 99.95% 100 0031 | =00 DM

F-C5-0LZ Rewimon: 01 Date: 20-04-65

Foundaion for ndocrial Develoome s Rasonal Mood insfiune el
e B

e

2
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Froundaion for indusirial Devesiopmens Matonal Food me Rt
Food incduamal Laboranoy Serece Cormer

Calibration Certificate

MSC-TISITHS 17025
CALBEATION 2081

Certificate No.: 2402263-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD,
Address: 3 Soi Udomsuk 41, Sukhumyit Road,

Bangchack, Prakhanong, Bangkok 10260

Poget 1.0t 4
Equipment: Elecironic Balance
Manufacturer: METTLER TOLEDD
Model: KSRIDSOU
Serial No.: COO907LET2
ID Mo.: UAEWAO.012( 2563
Order No.: 2402283
Operation No.: 2402283-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 april 2024
Calibrated by mriemwat Prapawuttipeng  Approved by /

Scinntist [ Mr.Pheraphst Tunjit )

Manager, Diviskon of Calibration Laboratony

Dfte of Latusk: 9 Al 2034 il fo e Taam
The uncertainties are for a confidence of 95%

Tris Certificate: b REUST I S00CRISNCE VAth the conditions of acoreditation granted by tha Thai Laborastey Accraditation Scheme
which has sssessed the measunement capabibty of the laboratory and fis traceability to recognized nabonal Standancs and o the
wnits of measwement resized at the cormesporcing nations’ standands laborsory. This cemficate may not be reproduces other
Ehan in Tull sl with B prdr weithien Sppnoval of the Natioral Food Institute:

F-LE000 Revisio: 01 Dabe; 200465

/ <

H PLERLIEEE TR WAL CET A P %
I I I ALELE M EAEaU] NS e TANSSLD S %ﬁ?
* ¥ Foundmon for nciemal Deveopme s Mator Food reltue Tl et
T o vy Fesd Poehal Labonay Serece Cormar Lt
- -
Calibration Report
Certificate No.: 2402283-001-01
Equipment: Fiectrors: Maimay Manufscturer:  VETTLER TCLEDD
Mngel: KSR Rasalution: 00001 g/ G000
Serual Wo.; {IGR0NIHTE ID Mo LAE WAL 2663
Capactty: 1M g
Date af Ca 2 aped 3004 Fofd

Calibration Results:  (Continued)

Calibration Range: 0-60g

Calibration Adjustment: Ireernal Calibration

3. Departure from Nominal Value: [Range: 0 - B0 g ; Resalution: 0.00000 g ]

Moming Vel Sanden Valve Awrrage Rescing Comation

£l L9 ) L8 | i 8 ) g ) A
Lnicesd 0500000 000000 2.00%0 uoiooms 2
| nmm e ) IR 000801 20000091 2m
0005 2005003 00T 0 oS0t 0000 a0
-3 210800 00y OLI000 D003 200
(-1 DS 0 500 0 000 D DOATEE 208
0.l 2100011 0.15000 _nment 0000011 208
[} LS008 056002 00080t 0300314 200
1 1 000003 1 03002 000002 0500510 100
F] 2000021 208001 fogat GB00817 1%
& D07 5 B000Y 0 3000 000 100
1] LD003E 10000 0030 LR L] 100
0 20,0031 20 (0562 003008 2000037 280
30 3000051 30 mam 000y 2000052 130
1) b, U 50 090 000001 el (a2 100
1] 0 D006 EO 000G 000002 000031 100

F-C-013 Reasion: O Deee: 200965
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Fourdston for inchsimal Dewsiopmert Hancral Fosd resae eyl B
Food induemal Laborimry Senics Cerfar i A ettt MR

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-TAFAN)
CORFORATE SERVICES % EQUIFMENT CALIBRATION AND TESTING SERVIES oy
544 PATTAN ABARN ROVAD 501 18, SUANLLAN, SUANLLIARG BANGROE 0250 S
TEL 0ITIT.306:08  FAN. I

WED-TISLTIITHZS
19588 CaLmaATION S308

Calibration Report

Cant, Mot 24TMSER

Certificate No.: 2402263-001-01 a = = Page: 1af3
c Certificate of Calibration
Equipment: Elecirgnic Balanoe Manufachersr  MITTUER TOLERD
Modell  ¥SRHECU Resslution;  DOMI0L g/ 0007 g
Serial Ho CIOS071672 0 Wi UAE WAD L3253 Equipmant : Hat Alr Cven
Capacityr 230 g
Manutacturar : Mammert
Date of Calibration: s 2524 Page ot T kol
Calibration Rosults:  [Continuad) Mode : UF 55
Calibration Range: 81-200g
Calibration Adjestment: Interns Calbmation Serial No. B2120411
3. Daparture from Mominal Value: {Range: 81 - 200 g ; Resolusion: 00001 g §
ID No. - UAE WAD.DDS2558
Pomina Vans Srandand abse Aot Riadng Cormedion uscerianty Coverage: Facior Submitted by - Uinited Analysl ard Engireering Corurant Co, L1,
[ ] L9 - L9} S | I3 3 Sai Lidomsuk 41, Sukhumsit Road,
= i SOO0MI0 SO0 a.0001 00085 2m Bangchak, Phrakhanong,
50 100.80006 100.8000 20001 000015 2m Banghak 10260
10 11800007 1150001 20000 gy 20 Location = Lab Floor 2
a0 120.00006 120,500 fLo0% 000013 200
] 30.80010 30,0000 L0001 000013 2m iohagihinees o 2o
; iR i " Calibratien Date : 01 - 02 Apil 2024
10 14500014 142900 L) L0 20 Ambient Temgeratuns ; (26£10)°C
180 15000004 1580001 | 00000 00500 2.0 Feaskative Humidity : (5030 )%
160 16000010 1600001 | ooow 0001 20
| Calibrated by : Krisda Walea
17 12000013 125000 B 0.0e 2008
L 00 00016 2000000 | oo 0.00028 20 fM,’ [
Approved by : A
Approved Sgnabary
{ ) Ponpan Paipim
{w" ) Surmit Imjai
i) Kunchil Prompeat
Fasue Dte © 5 Apri 20124
The reported uncertaity af s remie] wis bisdd 04 3 SanSend o i iy Tullglid By & Oreifage BT ) | SOAENG 2 The Uncertainties are For & confilence probability of approximiately $5%

vl of corfidenca of apprerrmabely 85 % Thiscenificuse royy sot be seproduced ather shan in full, excep with e prior wrines

- Approevil of B besd of Carperie Servkes 1 - Lo
PRSNSSY'2) — .

F-C5-042 Rewison: O Dote: 20-04-65

'
tanms‘lumquu
A 0DG506
Equipirsent : Hek Air Ovan Cort, Mo 24THSES Equipment : Het #ir Oven Corl. Now: 24TMSED
Condltion As-Recelved :  Used iem Page: Zaf3 Condition As-Recaived : Used Ham Page: 3of3
Reference : 2404-00040C-3 Roferenca : 2404-0004 0C-5
Procedars Used - Resull of Calibration - "} Without Adustmant
Calibration were conducted using calibration procedurs GP.OTOR based on TLAS 520 according to direct Function of UUC*" ; Temparahue Source
measuremenl method with Dsta Acouisiion which cormected wilh Rasistance Temperstura Detector | RTD | Fresh air setting : Close
ard Thermacoupla Type T, (= on| puc* | uwct T o] Ti Owverall
The tempéralure scale used was based an [TS-80. Point | Setting | Reading stability unifarmity  |Vadation| Factor
Condition of thés result of calibration (%G1 i B (2°C) (] {*¢] "
1. Raferanca standand instrumant:- 1040 | 104.0 | 1040 0.032 0AT 0.84 2
s Serial No, Cert. Ne, Traceabla Dus Data 1200 1200 | 1200 [XF] 0.7z 1.3 F]
1 | Daka Acquisiticn MYSRHETI ZEMNG TRA 1 Jul 2024 000 | 1800 | 1EDD 013 [F3 15 2
2. This cerlificate is valid anly fo the item calibrated an date and place of calibration, =
3. This certification is Iracesbla 10 1he Intemalional System of Unit bl =it Lch L
Rumark : TPA ; Tachnalogy Promaticn Association [ Thailand - apan } Pl Frasitinn )
G £ (%] Whou Adj (°Cc) 1 2 ] 2 5 & T B [k} | (+'C)
Furction of UUKC* : e e 104.0 | 104.464] 103847 | 104,226 | 104.232| 104.106) 100,691 | 104.375] 104127 | 1p4013] o4z
Frsah 2 asttneg e Erwironmant during calibration 1200 | 170465 120089 | 120535 120596 118531 119644 | 120364120 a4 [ 120088] i
m e = I 180.0 | 180 574 178 76| 180208 | 180.870] 176 504 170,700 180 287 | 1Te eed [17eA02| 14
Temp. | 'G | 27 25 Average® : The ovarage of 30 valss In sach position,
REL Humid. [ % 47 4B Temperature stability : One-half of the greatest maximum difference of measured temperature Al ary o08 Sansc.
. = G Supply { Valt | 21 220 Temperature uniformity : The masmun difenence of measured lemparalures ot sy $3naors Brd the massured
tenpsarature Al ihe reference localion which are observed i tha same ima or 8t a5 cose an coservatian tima as
Rt Sed. ID Mo_: @ passibia to determing the iemperature: patiern o homoganeity within the chamber under steay-state conditions.
H Calibration Paint Overall Varistion : The Dillerance of the maximum and minimum msassued tamparaianes fioughout cosarvation.
[120ta 180} UUC* : Unit Under Cakbration
Position : - (14 )°c Mate ; The reparied uncertainty of measurement was included stability and excluded unifority .
1 21-18TC-01 | 22-1BRTD-21 The reponad uncanainky of measurement was bagad on & slandand uncensinty mulliplied by & covanage
z | #1atcoz | 1aRTD2R Tactor &, praviding & level of configence of approximately 85 5.
"3 | 21aTC0a | 18RTD23
4 ] 2-ETC-M | 18RTD-2A e
Prabe Deits: D + of Ch : _ 5 | H4ETCH8 | 1ERTDM |
G iy g b S & 21.1ATC06 | 18RTD-28
b= &0 em = ngo  m _F | TAETLO7 | W8RTDET |
cs 50 tm H= 075 m & | 21197C08 | 1SRTD2E
Copeclly= 050 m 6§ (ref) | 2-18TC-08 | 18RTO-2D

LA %,

enaslumuny wnms‘lumugu
a 1209739 4120973
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Customer Service Report | Repart No: | 9809 | Customer Service Report [ meportma: | 8411 J
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iearan Special Pramdin Application Seacial Standird
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Digitiel Sanvca Sales Suppor | Femoie Dther Digital Service Sauri Seppait 3 Remiote Othar
[ POy st Number: | T 1 [ voitos wember: ] - ]
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Fart No: Batch Deweription [
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EGETART | 1500, 0h Trlie Jut Jiepdor 7
100 [1e6n L8, iy Terpegrhy  C !
[ confirm this papnrt = scourste and compats T canfirm this rapart s sccurate and camphits
vl ¥ signed FOSS Signud Custemer 1amn
Signad FOSS e =t siprad custsmer | g far  armane
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Certificate Mo.: C24240057 Pege: 2of2
Certificate of Calibration
Calibration Results:
P Ly Before Adjustment
. Standard Unit Under Callbration Coverage Faclor
Equipment. COMDUCTINITY METER Certificata Mo.: 24240057 Con - Uncertainty { )
Model: Lab B55 Issuesd Date:; 11 March 3024 Conductivity Salution Reading (k)
Serial No. (or 1D 18300356 Job Mo, WO-D0020308 25.000 wSicm w7 w&iam -1.700 wiam 200 it wBiem
Manufachies: 51 Analytic Fagea: Tof 2 14130 ySiem 2B Siom S0 ESkem 200 8o wSicm
Electrods Serial Mo, 16070087 Modes :  LF413T Beand - S| Analytic A maem 084 mdvon 28 mBan 200 b5 mam
Condition: In Conditicn
Afer Adjustrment ;  at 1413 palem
Cuslkamar: United Analyst and Engineering Consultant Company Limited Standard Uniit Under Galibration e o Fadhr e —
i k 41 mwit Road, rection ncarisn
;50 Uﬂ:m:.l $uh!: i Srms Conductivity Solution Ragding k)
angckak, Prakanong, Bangkok 10280 Thailan
ok IEO00  pSiem 58 uBiom 080 uSom 200 021 uSiem
4 ! ¥ 200 a0 Sicm
E iR Gy i , 51 Al 1130 jelidem 1413 pliom o0 uSiem W
Husridity B RR & 6 %A M3 mSn 1075 mSiEm Ak msiem 200 067 miSdem
Calibration Flaca: Environment Laboratory, DKSH Tachnalogy Limited,
2533 Sukhurmil Road, Bangchak,
Phrakhanong, Bangkok 10280 Thailand
Tha End of Cerdificate
Calibration By: Mr, Pongpisut Suebchantba
Calibration Dale: 11 March 2024
The Mathod used: In housa melhad, CAL-WI-48, basa on ASTM D 1125-14 and D 5391-14
Tracesbiity: This cartificate Is raceable 1o the S| Units maintained by CRM of KIST{SRM)
through CPA ehem Ca., Lid. (ISOAEC 17034) Cerlificale Mo, BS07S53, B30591,
AR0593
s o okt o gl NOE TEREY
{Mr.Pengnisut Susbchanthe) Wr Nitinun Srihawan)
Parson in charga Autharized signatory
T ClatiOORE 8 it N oIS Of MISSLITENT SOO0ITI 10 Tt Inksmalione System of Lnds (51| B prowiies facsabilty of maassmmant i inlermatonst o
i ndard o7 odher recogrized nasssl siandond bibomiones.
Tl e MSTWET] LNOBTKINE SIS 5 [ ERTMEBT UNOENaTy Which i D0ERNag S the slancim uncatainly Meliphed by the covsrages acior (k=3 o
prewvdea bl of conficsce of approaimaiel: BN s dewrrinad in sooosdancs with e Guide in Egpessson of Liscartainky in Messursmend |GLA.
Tl (ks My DE AP0 Dy SeviRins T pecied condimons. The mesuls redyws onfy i the Bems meted, o brsted of sampied. The mpon shal rot e
rerxucheoad ancer] i fol sifhout aponwal of DR EH Technoiooy Limied
whsin Raripmon relutsl dvie 1 amivhicy e Talal dvie
Dot Teohomiagy Liriied oesH Livilnd
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DO Servioes CaLid
DOE ¢ vices 2 Soi Ladprao-Wanghin 55, Ladprao-Wasghin B, Ladpras, Ladgeso, Bunghok 10230
Fhone ; +66 (012 53R 2054, Eeail : dgeseervicesinfoilgmail com TR
CERTIFICATE OF CALIBRATION
Certificate No, ¢ SP24-018 Page 1of 3
Cusiomer : United Analyst and Engineertng Consultant Co. Lid. (Head Office)
Address : 3 Boi Udomsuk 41, Sukbumyit Road, i WHIE, ghok 10260

Location of callbration :  Laboratory 315

Equipment : UV-Vis Spectrophotometer
Manufacturer Agilent Technologies
Mode : Cary 60

Serial No. 1 MY 15410009

D M. = UAE WAT.0V2558

Received Date : T May 2024
Calibration Date : 7 May 2024
Tssue Diate : 9 May 2024
Condition Imstrument : Good

Calibrated by : Ty h‘.:' Approved by : iy

{ M Tanwwut Rittidack ) { Ms. Chanthicha Sangngeen )
Technical Manager Cpaality Manager
mﬂmmiww;wmmﬁ|mhw“wmnimmﬁkdﬂndmﬂy.

Tha meamusement capstility of te laboralory aed i msceabilin e recogn eed satksal sundasds pad w0 the ush of ai tha
staadards inbomeory. This cortificale may set e reproduced oder than in 03 exoeps with the prior wTitien approval of fas KO Services Ca, Lisl

wonanslieninL.

DOE Serviees CoLid.
DQE Services 32 S0l Ladpran-Warghin 55, Ledproe-Wanghin R, Ladpras, Ladpean, Bangiak 10250
Phone : i (2 538 2034, Emad] : deservicesinfofigmeil com o
REPORT OF CALIBRATION
Certifieate No. : SP24-018 Page 3of 5
Calibration Resulis : Without adjustment
Photometric Accuracy :
Wavebength CRMa Valwes U Resding Carrection Uncertainty Covernge facter
{mm.} {Abs) {Ahbs) (Abs) {Abs) k
00000 0.0000 0.0000 00028 2.00
a0 05780 05747 0.0033 0.0031 200
10484 10438 D004 0.00e .00
2.1876 2.1832 00044 LR 2.00
00000 0.0000 0.0000 L0028 200
0.5595 0.5581 oon4 (L4 200
o 1.0239 1.0231 01,0008 (0035 .00
2.1230 21219 noont LU 200
00000 0.0000 0.0000 00028 200
0.5230 0.5184 L0046 (L0030 200
s 09633 049614 noony L0029 .00
1.9753 1.9731 00022 00070 .00
00000 00000 0.0000 QL0028 .00
0.5181 0.5150 00031 000d1 200
e 10002 0.9964 00038 L0033 200
1.9973 19914 00059 LD0ER .00
00000 0.0000 0.0000 00028 200
05517 0.5485 00032 00030 .00
7 10803 10772 0.0031 L0030 200
20373 2.0293 0.0080 0L.D0R0 200
00000 00000 0.0000 00028 .00
0.5591 0.5565 0.0026 00031 200
i 10518 10482 0.0036 0.0030 2.00
19274 1.9202 0.0072 0n.ooTe 200

ionansiueauay

DO Services Co L.

S

Fone ;<66 (002 538 2054, Email | deeservicesinfiniigmall.com st s

DQE Seryices 79 Sei Ladprio-Wanghin 55, Ladpeao-Wanghin Rd., Ludpran, Ladpran, Bangkok 10230

REPORT OF CALIBRATION

Certificate No. ¢ SP24-018 Puge 2of 5
Environment Condition : Ambicnt Temperature 2525 €
Relntive humidity 55 +20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materinls :

Material Serial Mo, Certificate MNo. Due date
Absobance Sundard set 25760 115663 25 Ociober 2025
Absobance Standsrd set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard sel 25758 113665 25 October 2025

Traeceability : This ceriification is traceable io the Intemational System of Unit maintained at National -

Institate of Standurds nnd Technology (NIST) through Siama Scieatific Limited

Spectral Band Width of ULC ¢ [

Secan Speed of ULIC : 60 am/min

Sean Tnterval of UUC ¢ 015 nm
R fon of UUC : Ph 00001 Abs.
L Wavelength 0.1  nm.

tonanslnauny

DOE Servies Cn. Lid

DQE = 32 Soi Ladprec-'Wanghin 55, Ladpao-Wanghis Rd., Ladpran, Ladprao, Bangkok 16230
Services
Phone : +66 (012 538 2054, Emall : dgeservicesinfodigmail com o it

REPORT OF CALIBRATION

Certificate No. : SP24-018 Page 4 of 5
Photemetric Accuracy :
Wavelength | CRMs Values | UUC Reading Correction Uneertaluty Coverage factor
(mm.) (Abs) {Ahbs) {Abs) (Abs) [
238 0.0000 0.0000 0.0000 00050 2.00
0.7469 0.7435 0.0034 0,0057 2,00
.00 0.0000 00000 00050 2.00
7 08674 0.8639 0.0035 00060 2.00
10,0000 10,0000 0.0000 0.0050 2,00
ik 02919 0.2907 0.on12 0.0051 2.00
0.0000 0.0000 00000 0.0050 .00
450 06430 0.6402 00028 00055 2,00

wenaaslunavey



DOR Avier Cr 159, DGE Services Cn Ll
N (BOE o ices 35 Ladmao Wanghin 5. oo Wanghin R, Lo, Ladess, Banghck 16150 D&
Fhogaa oe (2 "M NE, Rinall vt pueviceilastafjgroil acam i Fhone ; +66 (12 38 2054, Exrail ; daeservicesinfodigmail coes e
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. + SP24-018 Page 5of 5 g g T3
Wavelengih Accurucy ;
CRMs Valnes | UUC Reading | Correction | Uncertainty | Coverage Eactor Customer:  United Analyss and Engincering Consubiant Co.Lul. {Head Office)

::lné ‘:;[: ::: :T; :m Address : 3 Soi Udomsuk 41, Sukhumvit Rond, Bangehak, P g, Bangkak 10260

27945 5 Q.05 0.1% 2.00 of calibration s [sboratory 315

28781 519 009 018 2.00

314,06 e 016 018 200 Equipment s UV-¥is Spectrophotometer

3060.9 160,35 043 018 2,00

a18.59 4181 049 0.1% 2,00 Manufacturer :  Hitachi

44594 456 034 018 200

453,66 4533 0.36 018 200 Model:  U-1900

46002 4508 022 018 200

Serial No, 1 2021-064

536.59 56,0 0.59 015 200

6.9 38,7 an 0.18 o I Mo UAEWAS 062352

431.3% 4308 &1 0,18 2.00

47250 4724 010 018 200 Received Date: 16 Jamuary 2024

513.47 5137 a1 018 200

528,88 2.1 022 018 200 Calibration Date : 16 January 2024

57317 EE 033 018 200

58535 5851 015 020 200 lxBatn: 17 Imieryie

8440 85,1 470 0.18 200 Sy

740,72 T41.4 0,68 0.30 100

48 55 o1 055 18 200 Calibrated by : I ?E‘ Approved by : ofatal

pli i b e = M, Tamalwut Rittsdach ) | M. Chomhicha Sangngem |

879,28 47,3 .02 0.18 200 T R

Romark : - UL = Uak Under Caliaration The clibeation resilt i agpdhad ol 1o the atsown callbratod o asd wan found sccurtic is shewm on dine e place of calhesion naly.

MiA = Mt Avaihle

1B RESAITTICN LRyl gy G LA LSUTAILYY I 1L B a8 | bl v bovend st sl U it cof Gt roalionnd o they e asabiog,
= The vesul espanded unceniainty of measarement U ks saied o the sandond unosrininy of mssuromen: mtiplied By e soverage fagior b,

raiional ximdards lsbiwioty . This Cert Tiase msy ot be reproduced odvar than is fell oo with e pricr wrine sppeeval of the DOE Servoms Uo., Lad

which for 2 nonmal diril & COVETREE P S5

- End of Centificate - tgnau‘him\ml lﬂﬂﬁ'ﬁuﬂ?ﬂq‘l

MR R 11122

- ® linfacues oo TISH dtedbled

DQE Services Co,Lid, DGE Services Co. Lol
‘bal Services 25 Luipmo-Wanghia 15, Ladpean-Wanghin Rd. Ladpmo, Ladpran, Banghok 10210 DQE Services 725 Ledprav-Wanghn 55, Lodpems Wanghin R, L, Lidpan, Bangkk 11230
[Phone - 466 (0)2 338 2054, Email ; dgeservicesnfoitgesil com e o Phione ; +66(002 338 20584, Email : dgeservicesinfo@gmail oo il s
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. 1 SP24-008 Puge 20f5 Certificate Nou : SP24-008 Page 3 of 3
Environment Condition : Ambicnt Temperature 25£5 " C Calibration Resalts : Without adpustment
Relative bumidity 55 £ 20 *%RH Phatometric Accuracy
) Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coversge factar
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.} UAbs) (Als) {Abs) (Abs) &
. J i A Xl
Certified Reference Muterials : 0.0onn fLong .0000 0025 “
i OSTED 0575 0.0030 0LWE1 2.00
Material Serial No. Certificate No. Due date 10484 1.046 00024 0.0029 2.00
21876 1186 Daooa (MDY 2.00
Absobance Standard set 25760 115663 25 October 2025 0.0000 0.000 00000 00028 200
i [ELTH 0.55% 00015 L0034 2.00
Absobance Standard set 25757 115638 25 Detober 2025
1.0239 1.024 0001 .0035 200
Wavelength Standard sed 25306 115657 25 October 2025 2130 L2l .Y L0 200
0,000 0.000 00000 00028 2.00
Wavelength Standard s 25758 115663 25 October 2025 05230 0.520 00030 000340 200
465
09633 0.961 023 onze 200
Traceability : This centification is traceable to the Intersational System of Unit maintained at National - 19751 1975 0.0003 0.0070 100
" - . DL [INET 0.0 00028 200
Instituie of Standards and Technology (NIST} through Stama Scientific Limited
Eigd 05181 0516 00021 00031 200
Spectral Band Width of UUC: 40 om. 1000 by Lt Rz 50
1.9973 1.994 00033 LO0ES 200
Sean Speed of UUC : 200 nm/min 0.0000 0,000 0,000 00028 200
- 05517 0.550 0.0017 00030 .00
Besn Interyal af UNIC 2 Ll 10803 1080 0.0003 0.0030 200
20373 2.032 053 L0080 200
B H 0.0
Resalution of UUC : Photometric Abs. o 0000 00000 0.0028 300
Wavelength 01 nm &35 0.5591 0558 00011 00031 200
10518 1.051 (LODOR 00030 2.00
! 19274 1.9213 .0044 00079 v 100
enaslunugy tonatilmIun

-0 R R FRI-TE-03 DI 171153021



JE Serviees Co., Lid. DE Services Co.Lul
DQE Sarvices 32 Boi Ladprao-Wanghin 55, Ladprao-Wisghin Rd., Ladpess, Ladpnes, Bagkok 10250 DQE il 32 Sui Ladpran-Wanghin 55, Ladpree-Wanghis Rd., Ladpran, Lasdpean, Bangkok 10230
Phane : 64 ()2 £33 2054, Emasl : dgeservicesinfiojigmail com T Phhome - +466 (012 538 2054, Emasl : dgesarvivesinfoiizgrail.com i
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of § Certificate Na. : SP24-008 nes fofs
Wavelength Accuracy :
Photometric Aceuracy : CRM: Values | UUC Reading Correction Uneertainty Caverage factar
Wavelength | CRMs Values | UUC Reading Correction Uncertainty Coverage factar Gt {om) {nm) n) "
(i) (Ahs) {Abs) {Abs} (Abs) k 241,54 11 .44 018 2,00
{0000 QL000 00000 00050 2.00 T4 ITRG 0.50 018 200
= 0.74649 0.748 00011 0.0057 2.00 THETO 2880 070 [NE] 200
00,0000 0,000 0,0000 00050 2.00 33432 1338 042 018 200
- 08674 (L56S 0.0024 0.0059 2.00 36126 360.8 (46 018 200
00,0000 (.00 00000 QL0050 200 41848 4182 028 018 200
3 02919 0.293 00011 00031 .00 444,70 A46.0 o0 018 2.00
0,000 L0000 00000 0.0050 200 453.20 4530 ol AL 2.00
e 0.6430 0.641 00020 0.0055 200 460,06 450.6 046 018 2.00
536,90 5364 0.50 018 200
£37.94 6376 0.34 018 2.00
440,74 4401 0.64 018 200
4mn 4720 022 0.18 200
13,70 5135 0.20 018 2.00
528.12 5282 0.52 018 200
AT N3 430 018 200
SHE 4K 3850 048 0.0 204
68463 6842 0.43 018 200
74027 T4 0.27 0.20 200
748.28 7478 0.48 0.18 200
B7.16 S8 0.36 018 200
BT 702 .50 018 100
Remark : - LARC = Unér Under Cafinration
- WA= b draiainle
- The meadl apandad wrcenaiary of U st ungeraminty of v B b Toe cowerage Dacue d |
sehich fisr i porvresl distribaion vomesponds (0.2 oo prbabilty of spproximsdy §5%
' * bz son TS| scoredied '
enaslunugy T — wnaslupugy
P08 B 101 L2021 [ S Bird IR Te A

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
ING SERVICES

UANLUANG BANGKOK 1023

BILE PATTANAKARN RIW LI SO0 D, SALAH

TEL.OITIT-H00-18  FA)

Cat.No.; 23CH1148

Certificate of Calibration Page.: 1 af 2
Exquiprment : Turtisty Meter
Manufacturer - Oakion
Modlel : TI00R
Sarlal No. : 112050107
Ex o UAE WAT D56/2583
Condition As-Recelved: Used Il

B

Cert.No.: 2ICH1148

Page.: Zal 2
Condition of thi i result
1. Raference Standard Instruments
This cartification |e treceable to the Intemational System of unil (31 unil) through:-
- Tachnology Promotion Association (Thalland-lapan).
Instrumants Serial Mo. 1D Mo. Certificate No. Due date
1) Thesme-Hygrograph 11033268 130ECHMD 2301361 13 June 2024
2) Electronic Balance 1124013382 TORCH0E 238 20 Feb 2024
2, Standard Matesial - The Formazin suspension has bean preparad gravimatric from
Matarial Manufacturer Lot Mo, Assay
1} Haxamethylanetatramine HIMEDIA DO00483047 99.65%
2} Hydrazinium Sulfate HIMEDIA 0000522014 93.40%

3, This canificate is veid anty 1o the tem calbrated on dabe and place of calibration,

alil i It
Performing five - Formazin suspension standard curve by using 0.20,100,400,800 NTU
Turhidity Mater Serial Number : 1120501017

Recaived Date ; 13 Septemaer 2023

Calibration Date 14 Sephamber 7023

Referancs : 230904580501

Submitted by : Unitad Anasrst and Engineering Consultant Ga. Ltd,
3 Soi Udomaak 41, Sukhunmvil Resad,
Bangchak, Phirakhanong. Bangkok 10260

Ambient Temperatire ; (25 = 2.5) *C

Relative Humidity : (50 & 200 %

Calibration Procedure :

Calibrated by ©

Approved by ©

| 1 Sethip Meangma

{ w1 \Warakom Lemgagirakid

{ ) Ponpan Paipim

Issun Date -

In - house mathed - CP-CH11
based on direct measurement by
using Formazin standard salufion

Walslax Srithaan

Vibvodeom,

Appraved Signatory

15 September 2023

The Uncertainties are for 8 confidence prohability of npproxinsately Y5 %,

Thiscumificas wmy 331 be roprosuced seher i wridien

approal of the hasd of Catibrason el Tolig

wnanslupauny

A 0011853

Standard ULIC* Raading Uncartainty of | Coverage
Formazine suspension Measuramant Factor
{NTU ) {NTU} (£ NTU) k

] 000 0.0067 200
20 03 039 200
100 101 0T 200
400 401 1.8 205
8O0 800 21 23

Ramark - ULC* = Unit Under Callbration

- NTU = Nephelometric Turbidity Units

The reported uncertainty of measurement was based on a standard unceralnty multipliad by & coverage

factar &, prowiding a level of confidence of approximataly 95 %,
-olo-

tenanslanauigpekon.

a 1179917
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Agilent Preventive Maintenance Services

Agilent GCMS
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your anahytical
inatruments 10 assure relisble oparation and the accuracy of your results

Deliverad by highly trained and certified service engineers using genuine Agilent parts and
aupphes, Agilient Preventive Maintenance provides what you need to reduce unplanned downtime
and keep your systems aperating al their peak performance.

Thig checklist is used az a guide for complisting the preventive maintenance 1asks, A signed copy
of this checklist iz provided for your records

Agilent
CrossLab
Frarn braight 13 Drateowss
+  Comglete the relevent checkbooes in the checklist using either a “X or tick mark

Hglent GOMS Ereventive Maimerance Chackist

+ Check "Service not applicable” chack boxes to indicate senices/tasks not deliverad, es
appropriste,

» Complete the Preventive Maintenance services in arder by sections Resiew, System Chacks,
Punp maintenznca, Cleaning System and Fiters, then Systern Post Check,

o Thetasks in each section may be complated in the most logical ordes relevant to
the ay=tem. Comalete the Service Review section together with the custormer,

«  Complete the fields for page numbers at the foot of each selected page

»  Add refevant page nuembers to selected pages and complete the totel number of pages field in

« Complete Signature Paga and attach Signature Page 1o Sendos Order

Additional Instruction Notes

»  Preayentive raintenance is @ factory recommented procedure dasigned to reduce the
fikefhood of electrormechanical failures, Failure 1o perfarm presentive mdinlenan te My
reduce the long-term relishility of certain instruments and systemns. Two preventative
rnaintenances (PhE) per year sre the Major P Sarvice will be performed
arnually with an Interim P performed & menths after the Major PR,

Definition of the Task/Recommended items within the document

Task Recommanded

Yes Mo Imieim Major s Needed

¥ ‘Yes seleched means that the task was dane o the

AT ks raguired
. M0 sebaciad rieans thal he sk was not done or
the part was not requirad
‘, Interim salected means that this task is
recommencied 10 b done at é-month interals
Major selected means that this task is
o recommended 1o be done yearly: If the custaman
ool like @ S&rvios 10 be done al the E-manth
interval then the: service could be purchased
As needed sciccied mears thas the task was
‘,« dane, or the part was u=ed a8 needad. For

example. there could be two types of fillers that
could be used, and this was the ane selacted

Foanie A DL, b duky 20E)
DE Mumier DEARTMTI vq.-i«a’:f@
© et Technologies, inc. 2023

CrossLab

Fram rsighi o Do

agiers GEMS Preveniive bsintenarce Chechli

Introduction

This chacklist covers the following model(s):
Type Medel
&1 E973 Senes M50
=q SA75 Series M50
5 G977 Seried MED
T OO0 Seres MEIME
Ta 010 S SIS
aTeE 7200 Senes OTOF
qToE 7250 Senes OTOF

Customer Information

= Cugtomers should provide all necessary oparating suppdes upon reguest of the engineer

= A gustomer representative should be aveilablz to the engneer while parforming the praventive
raritenance procedures. Customens are responaible for reguler malntenance end are
ancouwraged to obsera the sarvice representative

L

= Ay parts not incheded in the Parts Lists section of this documeant are not part of the
racarnmendad Presentive Mairtenance service nor are they included inthe price of this
HEViGe

+  |Fasystern requires the use of exira of special procedures andfar pans for the maintenence

senica, then these must be ordered separately and charged as a repair, which mary inGw
additional costs.

Customer Responsibilities

Customers should engure thet all necessary operating supplies, consumsbles, and usage-
dependert fems such as gases, vials, syringes, calibrant solution end solvents required for
succassful preventive maintenance are available. A custormer representative should be available
whila the preventive malntenence (g being parformed.

Aewmion ACT, lszued Juby 2007
DE humber DELBEZETE]
& Agilert Techrelogies. e 2003

CrossLab

Frem insige o Dutcrre

Aglant GEMS Provent e Maimerance Checkist

Important notice for customers
The customer should complete the following before the Support Pravider arrives on site:

O Perfam an autatune and ratain the printed 1wne report just prior to the start of the P o verify
pesformance of the equipmen,

Mote: its recommended 1o have the custamer run the autetune and tune evaluation prier to

the PM and then =tart the vent cycle o that the instrument will be ready for the service
representative.

Important Customer Web Links

» Toaccess Agilent training and education, visit htig . wew adilentocon/chem/training to learn
about training options, which include online, classroom and onsite dalivery. A training
specialist can wark direct by with you 1o help determine your best options.

« Toacoess the Agilent Resource Center web page, viss htbpa:feeww agiant comen-
ug/egilentresources. The following information topics are available

= Sample Prep and Conlairmeent

= Cherical Standards

= Analysiz

*  Service and Support

= Applcation Werkfiows

» The Agilent Community is an excellent place o get arawers, collaborate with others about

apphcations and Agilent products, and find in-depth docurments and videos relevart 1o Agilent
technologies. Wist hitpeyfeammunity gilent.comdwelcome

+  igdeos about specific preparation requirements for your instrurment can be Tound by
searching the Agilent YouTube channel at httpa fwwvow youtube.comy user/agilent

+ MNead to place a service call? Flesible Repair Options | Agllent

Service Engineer's Responsibilities

« Contact the customer and ensure that el necesseny supplies ane avafable before the
praventive marsenance visit

»  Only salect thosa pages that relate to the systern or madule being serviced
«  Complate empty fields with the relevant information.
B 06, liad July 2023

DE Humber CESSIE73 Page ‘;_M_@
& agilent Technalogies, Inc. 2023
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Faore langhe 13 Qwmorss

Instrument Maintenance

Select the appropriate service to be performed.

O Interim Preventive Maintenance [when available, is typically 6 months or a1 the request of the
customary

2 Major Preventive Maintenance [earky)

[ Enbanced Preventive Maintenance (whan avaitable, is provided “As needed )

System Information

& Check this box f an instrurment configuration report is attached instead of complating the
taile.

Instrumans System Name and D (I MORT
Instrument System Site and Lacation . “J@[rfm:’fﬂfﬂd@mﬁhﬁ /‘fwﬁ'

|Lin8yuwl10wnpomwodunﬂmb-m List the Sarlal Numbers of sach Component

T GeTR o3 o3y

L N TR

Preparation

& Discuss any specific issues with the customar bafore starting

BT Revigw the instrument logbook for recorded problems and comments,

BT Save instrumen control setlings belore starting the procedure.

BT Perform a gereral inspection of the system for cleanliness,

B Check for prager installation of parts, assemblies, sansors el

L& Check systern for required installation of companents and implermentation of Sarvice Notes

& Check firmware varsion(s). Updating to the most current versions & ssrongly recommended.
Werify with the customer before updating,

FResision ACE, lavued: July 2023
DE Mumibsr DESESIET 3 Fmiﬁ'g

© seglien! Tecenologien. Inc. 1023

ilent
Aglerd GOMS Privertis Maitenance Checkist Cl' Lab
Fram Insight e Ducarva
YesrMe O O Wit Pdschamical wacsum pumps
= Distams wilh cuslane T need S more Teguent ol changes il Seol s dity
o \B @ Dor't use mist fliers with Chemical lonization.
Fariarm anrsuekback vilve iest. Power on unil side plae B held closed, power off and
check thal side huoics clesed. Visually confirm than ro ol retums up vacwm hose.

Interim / Major Preventive Maimenance — Dry Mechanical vacuum pumps
- Diaphragm

£ Sarvice Not Applicabla

Yoo O 0O Dy Mechanical vacuum pumps - aphragm

Yes/Me Imerimidsor | Fescription

oo 8 B Check for evidence of poor vacuum - Turbo power demand, poor menifokd vacuum, e
oo &8 R Clear ai flow patns af dust. e
[0 O @ & |funcusmis poor, Fn mglacs T DAphagm sump

O O ®@ B |Perfornact-guckbseck valve fesl. Fower on uril sids plate i held chosed, power off and
chick that side plate holds chosed,

Interim / Major Preventive Maintenance = Dry Mechanical vacuum pumps
- Scroll

FT Service Not Applicable

Yea/No O O Iﬁymwmmm

VearNo Iterim/Major | Description

oo & lﬁmmmmwwmlwmv

OO0 =B | ek for evidence of poor vacuun = Rough ves pressure, luiba power demand, poor
rranifokd vacuum, ete

O O @ © | Feplace the Exnaust Al If equied.

OO0 @ o DI cuss with cus omer The nesd Tor more frecpoen changes, 1 eeded.

oo B8 B Inform cussomer that pump gas taliast should be inssalied all the time:

[T O B B [P ant-packback vl e Powar &n G| 3% plate |5 ek coeed, power ot and
check thal side plale hokds clasad. |

Revimon: AGS Iesued: July 203
[IE hhamiser CEAES2673] mluﬁ’
& Aglem Technoiagies, . 2023

Agilent
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Fiset g 1 s

Preventive Maintenance Procedures

[0 Service Mot Applicable

Interim / Major Preventive Maintenance - GCMS

Yes/Mo Inferim/Majer | Description
B0 B ® Parform general inspection of system for cleariness

a0 & =] [Ea0usE ANy probkims the oustomer is having with e natnment

B O @ @ Reiew cUBIGIer A NIENEGE MECODS g seude malmenance an recemly serviced Rers

=] = ] Fegwinra 1he most recem autotune report. This wall gre 8 Staning powt for evaluating soesctal
pesks, bassline roiis, pesk 3hape, Mass assignments and resclution |

Interim / Major Preventive Maintenance - System Checks
T Sarvice Mot Applicable

;mm
Yeuto e Majsr | Description
= a ] [ Werify Tt calibration peaks wene seen Qi G SR e PR

= a a =] Went tha inssumen

:B’ a -] =] |1V BeEnE] W BELAAT OGS, mnuhmnmhng.andp&w!rmdshemﬁmm
[F 8@ © B |vsualinsoc calbrant keveis = PR TBA PROTD (¥ appl), 1AM (T appl ). Refli i malasie |
F O B B2 mean;nmmawnanrnbgeurp:hlem

B O B B |Cleanain nbake{s) CHsMENC coveia) may nesd 10 be ramoved.

I O ®B B |verfysysiem ine valtage meets instrument specificabions.  Yes B-"No O
[ B @ @ |For Fepcrakwen ayatem, sily Goaiemar & nunning mrogen es 01 No O

Interim / Major Preventive Maintenance — Wet Mechanical vacuum pumps

[l Service Not Applicable

YewNo H O ‘Wal Mechanical vaouum pumps

Vas/Mo keterim/Majer | Description

[0 @ & |Chookiorevicencealalleskage. Gheck pump gaakel o lakage
@ o o @ BC/ME B0 win iffusion purnp, drain and replace dilfusion pump ol
0 B ©& |Dranood eplice mechanical pump ol

O & @ © |feplce 0l st e apphceble
Dot paga £ at 2 {) ilent
tAthTuMuon&.IM ma o ' - '- Aﬂl 8
Agilart
Agilent GOME Freventive Msintinsnce Crhackligt CI’DSSLab

From irsight 1o Dutcara
Interim / Major Preventive Maintenance - Cleaning System and Filters

O Service Not Applicable

Cheaning Sysiem and Filiers
Yaa/o ImanmyMaj | Description
| Fans
1 A Riamgve dust from fans and vent covers.
o 8 B Verity fans are funcacnal and that Sere s erough soace arcund he
I gInENt for propar cocling
Seuicn chaning (al sources minept Hydealnert)
-iﬁ"l:l o Open anakyaer and remove the source.
o o B8 [ v irmiblis, Chéait, Ri-aEserntin source (7200, alsa, remowe and clean
J_ | enirance |ens,
g IR Re-irratall B0urcs A ¢l EnalyTer
| Hydrolret Source
| Source NOT 1008 atvasiily clianed. Mo cleaning required at P i s
decrease n performances i aldaned, ECOMTSENG 10 The Customen nat
o2 o o filarants. ingulaicrs {repeller and exiracion), sxiractor les, and repele e
may need 10 be repfaced 16 festore perfomance. Hydreiner source should
nart bk run ‘with hehum carier
Fikers
OoF 0 & Feplace RMEH-2 Halium gas fiber (colision cul gas) = # applcable
=l - Replace RMSN-2 Nirngen gas fiter [alisian ced gas) - if appicabls
O&F O B Freplace AMEHY-Z Hydrogen gas filer [Hydroinem and JeeChean) — it
aoF 0 B 01 7973 — Gas Clean S5/MS Fiter [for e, M2 or H2 esrrier) = if recuind
OoF O & Js!nw?]—wmsnesu Fiter {3 systerns) — f applicable

Guidarce Gas (Men reed 5 be chargad only i requned (e ndicating raps show oaior changs, of if Big Universal Treg
are approaching sshoraton based on time installed o furiDer of gae cybnders changad for that trap)

Arstzon: A0, teroed sy 203
CE Nurmber DEABSIETIN Fm_tcﬂ.&z
& 2gient Technologies, Ine. 2023
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From insigv o Ducore

Agitarn

Interim / Major Preventive Maintenance - System Post Check

[ Service Not Applicable

| Spstam peat-chick
YearHa InterimyMajor | Description —
= gifm] ] -] Purnp ayatem Beck down. Wait unal systemn stabilty has besn schieved |
@ O B H |venfy sysiom vanwm readngis via tha gauge conirolir,
L I - N | Lesabt e,
B & Verfy sysiem in manual une
B & BAITSL Previns TN Nk 800
CA all temperatures, wEsSUEs, and gas flows teach meshod set
=] Creck manualty that you have calbration pess
= EJ Aulitung Performed

s perfommed pnar ic a guaificaton service, then use the quai

Service Review

& Attach available reporiz/printouts of all tests 1o this documentation.

L4 Recard the Praventive Maintenance service activity in the customer's recordsfogbook.
1 Record the PM event in the Smart Alerts lagbook;, if applicable

[ Updatesiesst instrerment maintenance counters as sppropriate

B Affo the PM stickes 1o the
" Complete the Service Engineer Comments section if there are additional comrments

urnent keghook based on the customes's regquest

ET Review this service. parta reglaced, and test resutts abtained with the customer

O If the instrumeant firmware was updated, record the details of the chamge in the Sarvice
Engineer’s Comments box. Systems in a compliant ervironrment may need additional
docurnenation

Hffflulu-k".v Signature Page and attach Signature Pagea to Service Order

Test Results

Expected Test Result Avetual Test Result

I
| Test Description

Fage j w8

Technelegies, ine X

CrossLab

Fiom bright 13 Oumoms

Agilent CrossLab Start Up Services
Agilent 8890 Gas Chromatograph
Preventive Maintenance Checklist

Agiken Presenive Maintenance provides factary recommended sarvice for your analytical instruments to assure
reliable cperation and the accuracy of your rasuls,

Delivenad by highly trained and certified serdee engireens using genuine Agilent parts and supplies, Agilem
Prevenlive Maintenancs provides everything you need to reduce unplarned downtime and keep your systems
oparating at their paak. This checklist will be completed a1 the end of the service and provided 19 wou 88 & recard
of the preventime maimerance solivities

Agilent

Agilent

Ay GOMS Prevermtive Maimenanos Checklis CrDSSLEb

Fiam 0 1 Chconey

Signature Page

Service Engineer Comments (optional)

| there are any speciic points you wish 1o Aote &2 pert of performing the sarvice review or

othe

tesms of interest for the customer, please write in this box.

Service Verification

Senace Request Number Diee of Servics Complation
(00790715 27 'M:i’ 204

Servie Engriser Magns Courstormer Mam

Vezbe S|

=fp_1

Service Enginees Signatung Tonal 1r-|:<]| of ppges i this document
v

Fureisdon: AU, |ssued Juby 2123
; : pge s 0

Agilent 8% GG Praventie Mamtenance Checklist

25?.‘3‘/0:_90

: Agilent

e M

CrossLab

o Bl

Introduction

Customer Information

s Gustamers should provide all necessany ocperating supplies upan reguest of the anginaar

& A custamer represantative should be avallable to the engineer while perfarming the prevantive
mialmtenance procedures.

= Any parts, not inchuded in the Parts Lists section of this document, are not pant of the
recammended Preventye Mamtenance service, nor are they included in the price of this service

«  IF & gyslem requires the use of auira or special procedures andtor parta for the maintenance
service, then these must be ardered separately and changed as a repair, which may incur
acditional costs,

Important Customer Web Links

For meee infommation about Agilent Technofegies gervices, plaase visit our websie using the -
follcming URL: Wipcwers, agilantcomyen-us, products/ crosslab-in srumsant-services! service-rspair

The Agilent Comenumity i an sxcellent place 1o get answers, callaborate with oihers about
applications and Agilent products, and find in-depth documents and videas relevan 1o Agilent
iechrologies. Yist hitps:y fcommunity.agilent. com/ weltame,

To acoess Aglent University, visit http./y wees: agilent. comicraselabiuniversity 1o lesam ahout
training aptions, which include anling, classroom and ansite delivery. A training specialist can work
dinseily with you 1o help determine your best optians.

A useful Agilent Resounce CRfber well page 1s available, which inchud e short videos an mainfenance,
quick lists of consumables for new instruments, and ctber valable information. Chesk out 1he
Resaurce Page here: hiips:fwww.agilent.com, en-us/ aglentre s ounces,

Need technical suppar, FAQ, suppliea? - visit our Support Home page
hiipesfweara agllent.com/search/Suppart.

Videas about specific preparation requirements for your ingtrument can be found by searching the
Agient YouTube channe| 81 IpS.fwiwes youtube, com/juser/agilent.

Renigior: 2.0 |saued: May 1% 2024

Agile Document Humbér, DDO13510
DE rasmier 44166 7507232172

& Agilent Techrolagles, inc, 2024
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Agikerit 8990 G Preventive Mainfenance Ghocklist sl

Service Engineer's Responsibilities

= Coract the customer and ensure that all necessary supplies are availabs before the praventive
maintenance wisit,

= Only salect thase pages that retste 1o the system ar module being serviced.

+  Complete empty Tields with the relevant information,

*  Complete 1he relevant checkbaxes in the checklist using either a “X" ar tick mark "™,

* Check “Section not applicabile” check boxes fo indicate servicesfasks nat delivered, as appropriate.
. G tha Pre service In the order of the tasks Bsted.

= Complete the Service Review section together with the customer.

= Complete the fields for page numbers a1 the fool of each selected page

= Complete the iotal number of pages field in the Servce Complation section

= Ask the costomar fo sign the Sarvice G awetion the & and pour sige

Additional Instruction Notes

= Chieck far any active service notes for this unit, |f there ane any spplicabile “Satety” o "Modilication
Recommended” Service netes, plan o implement the changes an this unit befare doing any
qualification serice.

+  Donot implement fiemware updates, unless you et spproval from the custamer and e supe that
ihey ane compatible with the instrument cartral soéftaare.

Revislon: 2.09, Issued. May 1% 2024
Agile Documient Mumber: D01 3610
DE number: 44166 7597222227
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Preventive Maintenance Procedure

Clean and inspect GC.

B Unplug powar cord from the power source.

" Open G covers and wacuum,remove any dust/cebris. Pay particular attertion to cooling fans:

B Inspect inmernal sornectors far proper contact and placemenl.

@ Reconnect Pawer to the GC. Power the GC on and verity the power on self-iesi passed.

& Yerify aven matar spins freely and furns on with the aven doar closed; off when the doar is opened.
& Werify operation of all other fans - the inlet and EPC cooling Fans,

W ety aven intaked outle fap assembly s ooerating smoathily while hesting and cooling the oven

Inlet and detector consumable replacement

a Replace the aplit vent rap cartridge fiver using e Mainlenance procedune Irem either 1he Browsar
User interfaces on units with these inlets: Spi/Splitless Capillary (S50), Muhi-Mode knlet (M),
Frogrammed Temperatura Vaporizer (FTV), Volatiles Interface (V1)

B i the inlet system is used in Split Mode with viscous sammles, inspect and clean the split vent ube on
the inket ard flush or replacs the tubing betwaen the inket and the split vant trap

O For the inlets installed, perform inlet mairtenance using the Maintenance procedure fram the
Browser User inerfaces. Record the resulis. (Leak and Restriction Test)

O i the GC includes a Flame lonization Detecior (FI), replace the jet. If the ignitar shows any buldup of
EEMple oF Comossan, replace 1he ignitar. Examine the FID collectar and caethe assemblies for
cantamination - clean as necessary.

Zero Sensors and Leak test

& Zero all pressure sensars using the Browser interface.

Perfarm inlet pressure decay te1(s) from the disgnostics sereen on the Browser User inerface.
Aecord i test passed or failed in the resulis table.

Note: If the M is dona in preparation for an Operational Qualfication, ther the pressure decay test
defined within that profocal can be wessd far the Pid.

Revisaon. 203, lasued. May 1% 2024
agile Documnart Mumber B0013510
CE number: 44166 7597222222
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System Information

O Check this bex i an instrumsent canfiguration repart is altached instead of completing the table
==

Instrament System Mame and 1D W/V!‘ﬂffpf-dgs
™| Uhjted sl Aed Erpiarty (St

List tha Sarial Mumbers of each

List Systam Component Produsct Numbers: Component

L 535454 | L5 R0l

z

3

4

5

E

7.

B

a

0. |
Preparation

& Discuss any specific ispues with the customer before starting.

@ Review the instrment logbook for recoeded prabiema and comments.

& Save instrument cantral settings before starting the procedure,

B Perform a gereral inspection of the system far cheanliness.

@ Check lar proper installation of parts, assemblies, sensors &lc.

& Check system for required installstion of companents, senings as defined by cumem Service Notes.
@ Check far required firmwane updates and varify with customens if they wauld lie them instalied.

]

Before starling the following procedures, recond the Detector Signal Output(s) in the results fable. If
1he GG is urned OFF or in a ssvice mode. comparing the detector outputs befone and after the
service i3 not possible

Revigior: 2.03, Issued: May 17 2074
Agike Document Hurber. DO013510
DE reamiper: 44166 7867222223
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ALS Maintenance

& Sactian NOT apglicable

O Check all cabiling and configuration setings between G, tray, and inpectors.
O Wacum of remowve any dust, especially araund fans.

O Check operation of il fans.

O Check ayringe for smeath plunger speration.

& Check for smooth aperation of the needle support = chéan il necessany

Restore Instrument

&~ Restars 1he nofmal sperating conditions or customaer methed using the Browser imterface or Data
System.

BT Purge the aystem with camier flow for 15 minutes

& Bake cut the system, then restore the narmnal coerating conditions

& After equiliaration, check &nd recond the poat Pl detector signal output values,
Resuylts should be similar or lower than the detector suiputs recorded priar o P,

O Perfarm a chemical checkoul. 1f this ks a routine PM, inject the customer's samale using the ALS i
applicable. This will act as a final checkouwl of both 1he ALS and the GC.

Mote: If the PM Service is performed prior to a qualification service, then use the qualification progedune
&8 a quide for final Instrumant set up and chedkaut.

Revisiors 303, lssuwed May ¥ 2024
Agile Dozumant Murmber, 00013610
DE redriner, 44166 7597222522
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Agilent B850 GG Freventive Maintenance Checklist

Signature Page
Service Review

QO attach available reporis/prirtouts of &l lests 10 1his documentation

@ Record the Preventive Marntenance rvice acaivity in the custamar's records/laghoak.

& UpdateTeBER INSIUMENT MAiNtanance Counters s appropraie.

" Affix the PM sticker to the systemn or instrument logbook based an the CUS10MEr s request
Camplete the Serdce Engineer Comments section If there are sdditional commants,

O Review wilh 1he custoner this service, parts replaced, and test results ablained,

O I the instrument firmwane was updatad, record the detads of the change in the Service Enginesr's
Comiments box ar if necessary, in the customer's |0 records.
Supply the customer with a copy of the Smant Alens flyer.

a
0O Describe Srmart Aberis 1o the custamer,
O Install Smart Alerts if requested.

CrissLab

Perm b e

PM Test Results Table

| Test dencription Bafore PM Service | After PM Service
Froe detpcior cubput /y,/ﬂ AR
Back detector cutaut A AL
ALY Sl /A A
AL T detecton output A‘}fﬂ -'1",‘3—
Test deser| Expected test result | Actual test result
Leak and Restriction Test after front inbet Bk e
mainenance 4

Lzak and Aestriction Test after back inlet r

maintenance ﬂ’ﬁ A/
Leak and Restriclion Test arver front inkel Split vent Pass I.a':l 5
| Trap replacement s

Leak and Restriction Test after back inket Split vent .-Pﬂ:\-

| Trap replacerment i — Ay ”fﬁ
Froit inde1 presaure decay test fas sy

Back inlet pressure decay test Ir':;’v/ﬂ/ﬂ A

Revigion: 203, lssued May 19 2024
Agile Document Mumber DO013610
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Do not include this section/page in the published, customer-facing PDF version.
This page is only relevart for Agilent source documents for dosument contral purpeses and i NOT
intended for customes viewing. Refer 1o the SPIFPM checkliat Authoring Guide for mose infamation,
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PM Parts List Table

CrissLab

o e D

Nate- The followirg kits ane recommended far capillary and purged packed inlets. 17 this is & general PM
and the custamer has a preferred set of consumables, you may use the custamer's consumables,

Profuct ar
model where | Guantity
Part descripticn Past numbar usad consumad
S5L Capillary Inket PM kit, Splitless 5188-6407 8830 GG —
8650 GC '
354 Capillary Indet PM kit, Split 51856496
'SSL Cagillary Ulta Inert Infet Gold Seal 8090 GC A
with Yiasher 5190-6144
55L Cagillary Ultra Inert Infet Spiitless 8650 GC A
Lings - Single taper with Glass Wool | 5190-2295 (14
SSL Cagillary Ultea Inert Infet Law 2050 GC
Presgure Drop Split Linar - with Glass %
Woal 5190-2395
8050 GC
PP Inlat PM kit 5168-6498 A
Salit vent trap PM kit, single cariridge BRG] GO A
[T MML BTV & W1} 51086495
B890 GC
MM Cleaning wit G3510-60870 AR
B850 GC
| PTV Septuniless Head Rebuild Kit 51829747 M/A
i 1
BTV Head Teflon Guide | 5102-9748 S A |
Igritor (glow plug) assembly with O- 8300 GC Ar/ |
1923160680 A
i
FID Collector Rebuild/Cleaning Kit 51531-67000 sepag Afj’!?1-
8890 GC
FID Coiector Raplacamant Kit G1531-67001 A
BH90 GC
Standard .011-4nch FID Jat 520040176 s
Universal 018-inch FID Jet S200-0177 8990 GC A
FPO Igniftor Assy 1925660800 BE90 GO M

Rigvigion: 2 03, kssued: May 19 2024
Agile Documen Mumber: CO0T13610
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If thera are ary spacific points you wish 1o nate as part of performing the sesvice or ather items af

interet for the customer, please write includs them in this bow,

Service Completion

Service reguest numbe\
Pl I
Aglant signaturs ] ““J

Date service campleted
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Agilent 5110 and 5100 ICP-DES ‘|
Preventive Maintenance Checklist J

Agilent Preventive Maintenance provides factory recommended service for your analytical systems to
assure reliable operation and the aceuracy of your results. Delivered by highly-trained and certified
service engineers using genuine Agilent parts and supples, Agilent Preventive Maintenance provides
everything you need to reduce unplanned dovwntime and keep your systems operating at their peak.

For more information about Agllent Technologles services plesse visit our web site using the following
URL i Agilent.com.e SEEViCEs AN Al- et FumEn-geryvice s

s

Customer Information

#  Cuostomers shoold provide all necessary operating supplies upen request of the engineer.

*  For customers using HF applications, the instrument should be returmed to its standard sample
introduction system.

= A customer representative should be available to the engineer while performing the preventive
mainteninoe procedures.

+ Any parts, nol included in the Parts Lists section of this decoment, are not part of the recommended
Preventive Maintenance service, nor are they included in the price of this service.,

*  Ifasystem requives the use of additional or special procedures and/or parts for the insirument
service, then these must be ordered separately and charged as a repair, which may incur additional

Service Engineer's Responsibilities

= Only complete/printout pages that relate to the system being serviced.

=  Complete empty felds with the relevant information,

= Complete the relevant checkboxes in the checklist using a “X7 or tick mark *+7 in the checkbox.
+  Complete Not Applicable check boxes ta indicate services not delivered, as needed.

»  Complete the FM service in the order of the tasks lsted.

»  Complete the Service Review sectlon together with the customer,

Copyright & 2017
Fage 1 of 8
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenance Checklist

N\

General Preparation

G Discuss any specilic questions or issees with the customer prior W starting.
@ Review the instrument loghonk,

O Perform general external inspection of system for cleanliness,

g Check for proper installation of safety-related parts, assemblies, sensors ete.

B Check for required firmware/soltware updates and verily with customers if they would like it
installed.

& For HF application systems, if standard sample introduction system was not installed, ask the
customer to install it.  wn

d Run Instrument Performance test and record results in Instrument Performunce Test Results Table -
Pre PM.

Inspect and clean the system

Look for any abvious external damage or problems.

Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of te system for excessive dust accumulation, clean if
NECESSATY.

Inspect sample intreduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required,

Record the instrument operating conditions in the ICF-OES Stams Results Table.

Replace the polychromator purge filter,

Replace the radial pre-optics window

Replace the nxial pre-optics window for SVDV and VOW instruments,

Check exhanst flow for the correct positive extraction at the exhanst duet to insure they meet
rinimum specifications,

 Replace air inlet dust flter,

Replace high capacity air inlet dust filter element if installed.  Wid

Remove and clean instrument water inlet filter,

006D 6 HGO

6.6 Q

GE481A Cooling water system

O Section NOT Applicable
-8 Dirain conling fluid and remove any particles from the chillor reservoir
@ HRemove, clean and reinstall water inlet metal mesh filter,
B Re fill with Polyclear cooling fuid.
Clean the eooling sysbem Air filter and the condenser by compressed air or vacunm cleaner,

Copyright & 2007
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System Information

e
Instrament system name and [0 1 SHo vy
1 Pl | L i
Instrument system site and location UAE [ 3rd Tl Rty
List sy produet h List the serial of each
1. T 2o L WY RO D000
S LR T 2. ol - 019RR
| a, 3
4 4
B -1
B, Ll
T T
8. -]
B. a
i, 113
ICP-0ES Configurntion table Cirele the type or write In the type if other
Nebulizer Type SeaSpray (DH_ENEE) ulhu;_
Spray Chamber Cyclonic Singhe Pass. | QnLﬂnLﬁ Dokl Pn_.n.::_) ather
Toreh fadial {Dusl Viewt other

Injector Dixmweter Zdmm I(‘I.B.m:'i'l_’] Ldmm | 0.8mm | other

Injector Material

Quartz (Gurnm?.rg ather

[=sued: 3 February 2017, Revision: 1.1 Copyright £ 2017 MEIIITsﬂuwloﬂieu
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Preventive Maintenance Checklist |
SPS 3 Auto Sampler
@ Seetion NOT Applicalie
O Power cycle the autosampler and verify successful inidalization.
O Inspece X and Z axis belts for wear. Replace is necessary,
O Clean X and & axis slide shafts.
O Using customes’s racks and the Agilent software move the sample probe to the 4 outermost cormers

and rinse port, ensure that the probe is approximately centered in the vial,

SES 4 Auto Sampler

E Section NOT Applicable

Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and dilated

mild detergent.

O Clean the aulo sampler cover panels, if cover kit is installed, with domestic window cleaner

O Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive fraying, color
changes or degradation from fumes,

O Check the X-axis, Theta-axis and Z-axis FPC cables for eracks, incorrect positioning, damaged edges
or damaged connectors.

0 Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes from the
rinse station to the pump and from the pump to the waste/rinse bottles

]

AVS 4. 6.7

& Section NOT Applicable

O Replace valve rotor seal

Check fittings for signs of leaks

Check tubing including autesampler tubing for kinks or excessive wear
Chercle high fow pump for signs of leaks

Instrument Adjustment

@ Check position of En peak, adjust if requived.

O Check Argon Ratio, adjust to specified valwe if required

g Perform Detector Calibration.

& Perform Instrument Calibration.

g Run Instrument Performance Test and record results in Instrument Performanee Test Results Table -
Post PM,

& For systems using ICP Expert version 7.3 and above run the Ffollowing Instrument tests and record
e result in the Instrument Test Results Table
@ Subsystem Communications Test

Alr Flow

Ooo

Copyright & 2017
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Agilent 5110 and 5100 ICP-OES
Preventive Maintenanee Cheeklist

b

@ Water Flow
& Gas Flows

& BF Gonerator
o Camera Test
g Optics Test
@ Nebulieer Test

Note; These measurements de not form part of any specification and are for reference only,

Pre PM Sensitivity Check Post PM Sensitlvity Check
Ralial Axial * Radial Acdnl*
In2I0A6T nm SRER | Aok, Be4.p 43150 Bio.%
Mn 257610 nm SRER W7 bt URY WwRel T TiftAg ¢
A 306,152 nm SBR 15 -9 93 ()
K T66.401 nm SER 5.4 AR 6.4 5.7

* Axial result is not applicable for GROLGAA, GAM12AA Radial View Instruments.

Instrument Test Results Table

Mote: The Instrument Test resolts are for systems using 1CF Expert version 7.3 snd above only,
Instrunsent Test Result
Subsystem Communbentions Test P
Air Flow o
Warer Flow 131'\-‘}';,
Gas Flows poa
RF Generator 1‘;{’.¢-;_'.

. Camern Test ; _IE)-Q’.'
Ofptics Test o
Nebulizer test Ptz

Issued: 3 Februnry 2017, Revision: 1.1 Copyright & 2017 .\gl'.lenl:.'ﬂ%chnnloms
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Preventive Maintenance Checklist J

ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.

Measurement Sramlly Made Flasma On

Mains Voltage Fud 5 VAC Ry VAC
Mainsg Current 0.0 A MR Al
Instrument Tempernture ¥ B =G "Ry L
RF Alr Flow {sensor speed) 15.0 Hz W0 He
Plasma Exhaust Tempernture Na mensurement. 2.7 *C
Water Flow Oscillator Na mensurement l-54 Ly/min
Water Flow Detector .06 Limin L6 Ly min
Water Inlet Temperanire .0 "5 "o i
Polyehromatir Temperaturs B0 " 5.0 ¢
CCD Temparatun =3B "C | -8 o
Thermsal Stabilizer W0 a | B0 ag
Argon Supply Pressure &71.94 kPa £%7.33 KP#
Furge Gas Supply Préessure®] £T4.90 KPa EATS AD kPa
Option Gas Supply Pressure*l | ik kPa il kFa
Mebulizer Flow Mo measurement 0.70 Ly/min
Nebulizer Back Pressure No measurement TEAL BT kFa
Flasma Gas Flow N moasurement wak Ly/min
Auxiliney Gas Flow M measurement 1.0 L/min
RF Power Mo mensurement '|Eu'0 W
RF Supgly Current B measurement B.6e3 A
RF Supply Voltage NG IEAst FeEenT 184 86, v

*1 If option installed

[- Iasued: 3 February 2017, Revision: 1.1 Copyright & 2017 Axlleanni:hnuiuﬂies
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d  Review the service and any test results with the customer.

If the Instrument firmware was updated, record the details of the change in the Service Engineer's
Comments box below or if necessary, in the customer's [ records,

Service Engineer Comments {optional)

If there are any specific points you wish to note as pourt of performing the installation or other items of
interest for the customer, please write in this box,

Page & of § .
®
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Agilent 5110 and 5100 ICP-OES ]
Preventive Maintenance Checklist J
Part < Part Number | Product /Model # where used | Guantity Consumed

: s GEOLOA, GEOLLA,
Axind Pre-Optic Window GAN0-E8014 GEOLAA/GEIISA |
Radial Pre-Optic Window GANI0-E8015 All | 1
Folyelear Cooling Fluld AFA20E-EO0 1 GE4ALA |
Purge Gas Filter GE010-60136 Al | |
Alr inlet filter GOON-BE002 Al |
High Capacity Alr Filter GB010-60188 Optional
Ru.mrml For 6T part valve for GRA04-B0002 GRIO4A/GEADS
AVEET
T:.?: seal for 4 port valve for GBADI-E0002 GEABIA
Rinse splution @ rinse station
5 B id % 1m G480 23 SF5 4
Barh connpctor 2 Bmme1 Bmm 1D G4 10-800) 24 HPS 4

;
::i‘gl:"‘m wbing.Smm od XBMM | oy anias sPE 4
Additisnal Farts may De requiced Crom slocks
X axis drive belt 5410047500 8P 3
2 axis drive belt BA100ATA | aPrsa
Peristaltic pump tubing, PV 00 |
HolvaFlex, 3 bridged. #1004 | 854

Restore system
For HF applications, ask the customer to reinstall their sample introduction system.
Leave system in an idle state: on and purging.

Guidance: If the PM service is performed prior to a8 qualification service, then use the qualification
procedure as o guide for final instrument set up and checkont,

Service Review

l’.l/ Adfix the PM sticker to the system or instrument logbook based on the cusiomer’s request
4 Complete the Service Engineer Comments section below if there are additional comments,

l Isseed: 3 February 2017, Reviskon: 1.1 Copyright & 2017 therr[Tt;{'nnolaﬂea

Page T of §

Other Important Customer Web Links

How to get information on your product:
Literature Library - L i

oesMliteraiueg
@ Need to know more? - htepe// weow agilent.com/ crossiab/ universite.
@ Need technical support, FAQs? - i/ ww agilent com/en-us/supportJanding/icp-oes
2 Need supplies? - www.agilent.com/chem/supplies
Service Completion
v 7 W b 4
Serviee request number LooBERSET Date serviee completed b
T -
Agilent signature Woemab T- Customer signature )

Drocument part number: GBO14-00076

Issued: 3 Pehruary 2017, Revision: 1.1 Capyright & 2017
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: Reporl Summary
!Ingmmnt Miadel
|ms|rumem L=}

| Instrurnent Sarial Mumber

| Softwara Warsion
|

Fimmeare Wersian
Tested By
| Tast Complated On

Result Sufmamarny

Agilent 51005110 WDV ICP-0ES
GAOT 1 ASGEOTEA

MY 18020001
T3.1.8507

3442

Tast Bafora PR
1173072022 & 36032 AM

Subsystern Communicatans Tasl Skipped
| Air Flow Test Swipped
Water Piaw Test Skppat
G365 Flows Test Swipped
' RF Generatar Test Swpped
| amera Test Skippad
l Optics Tasl Skipped
! Advanced Walve Systam Test Skipped
| Resalution Test Pass
Serstnaty Tast Pass
Pracision Test Fass
|
S
Page 1of4
L
wnmslumugy
| Sensrivity Test Pass
Radial
" Element Wavelenglh  Specificston  Method  Ratio Standard  Blank
s (188,580 nm) =dB.0 SRBR 1477 11565 555
Sa 106,026 nm) 410 SREBR 1111 1185.3 7.7
Zn (213 B57 nm) = 14410 SRER 41006 519595 159.8
Pb {220 3563 ren) =480 SRBR 1025 25088 186.7
Wan (257.610 nm} =3MB0 SRER 110647 B41650  SATE
1 {386,152 nm) =34 SER 7.5 4B04T8 5770.8
Ba (453 408 im] &340 S8R T4 1887710.3 174075
¥, [F8E.481 nim) z18 SBR &1 100805.9 18826 4
Axal
Eleminl Wavalength Specification Melbod  Ratia Standard Blank
s (188,580 nm) = 208.0 SRER 230 3056.4 1529
Se (156 026 riri) z158.0 SREBR 2181 38651 T8
2 {206,200 i) 22340 SRER 13088 156804 1445
Zn (213857 M) = 17430 SRER B0 1530378 4784
| d (214,439 nm) ® 42270 SRER 77185 1432402 3428
P (220,353 ren) =3204 SRER  STB.D 14465.2 5804
WA (257 640 nm) =10625.0 SRER  D1B421 14112873 19589
Cr (267 718 nm} = 1.0 SRBR 44821 1B31106 18322
Cu (324,754 nm) =190 S8R 48.2 IT14876  THERO
B398 162 mm) 60 SBR 1449 278447 .4 1TEEZ B
Ba (493408 nam) =500 S8R 190.6 AD0E1E2T 3 525108
K {TBE.451 rm) 2240 SBR 388 19221634  G0GEE1
|
|
Pagedol 4
L
wnmslumugy

| Resolution Test Pass
Element Wawelengtn  Specification  Widih
N [174.213 nm) 5040 (14
A {106 580 nm) £ B20 620
© (193.027 rem) 2 1150 8.35
| wo (202.092 amy SBM 641
Cr (206,188 nm) <1340 9.04
| 20213857 nmi sB.70 BAT
Pl (220,383 nm) 6460 743
Co (228615 nm) #1720 1171
Ea (230.424 fimi) 5940 7.2
Wi (257 610 nm) £ 13.30 8.50
| Min (260,568 rm) 52050 14.31
Cr (257 718 nm) 211,00 414
| Gu [324.754 nm) 5 25.00 1896
Cu (327,385 nm) % 14,20 124
Sr (338.071 nm) 53350 2447
Ba (455 403 rem) 44,00 33.98
Sr (480,733 nm} =35.00 17.22
B8 (493 408 nmi} <3600 2548
Ba (F14.171 nm} 54200 2847
Ar (75283 o) = 74,00 E9.82
K {TBE.491 nm} = B0.00 5494
|
Page 2ol 4
L
ennslumung
Precision Test Pass
Fadial
Elament Wayskangth Spacification  Measured
Walig % RSD
A5 {188,380 nmi =240 0.82
Se (196026 nm) 5260 0.71
Zn (213857 ren) s 1.50 nad
Fh (220.353 nm) =280 078
W (257610 nmj =150 Q6D
Al (385,152 nm) =150 048
8 (493 408 rim) %150 068
K (7B 451 ren) =180 naz
Audal
Element Wavalangth Specification  Measured
Value % RSD
#5 {188 860 nm} <160 057
Se (196.026 nm) =180 o8
Zn (208,200 rm) 180 081
Zn [213.857 nm) 150 a5t
Cil (214,439 nem) 1.50 D55
Pl (20,353 nm) %150 082
Min (267610 nm) =180 .54
Cr [267.718 nm} =150 0.54
Cu (324 754 nm} =150 .68
AL (395152 nen) =150 08
Ba (493 408 renj 5150 085
K (766 481 nen) 5180 122
b
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Aeport Summary
Instrumesl Moded Agilerd 51005110 VDV ICP-0ES
Insbrument I GROT1AGEDSA
I Imstrumant Senal Bumber WY 18020001
Saftware WVenion T.31.8507
Firmwars Varsion 3442
Tested By P Furctianal tesi
Test Complebad On 11r0E0ZE 11:43:36 AM
Feasult Summary
Subaystem Communications Test Pass
A Flow Test Faus
Water Flaw Test Pass
Gas Flows Tast Poss
RF Genasstor Test Pasa
Camara Test Fass
Optics Test Skipped
| Advarced Vaive System Tes! Shipped
I Resalution Test Shipped
Sensfnaty Tasl Swpped
Precision Test Shipped
! Sulbayatern Communications Test Pass
Air Flow Test Pass
| 30 Air Fow (eiative T5% A Flow (relalive
spead) spaed)
14.00 1800
| Water Flow Tast Pass
RF Water Flow(Limir}  Camara Waber Firw  Waler Inlet Terperature
[Lirin) "Ch
144 105 1851
Page 1 of 2
]
nsslumugy
' Report Summany
Insirument Modal Agilent 510005110 VDW ICP-0E3
Instrument 10 GR0TTANGEI 54
Instnament Serial Numbes MY 16020001
! Software Verskon 7.3.1.5507
Firrwars Version 3442
Tested By PH Pefarmance fest
Test Camplated On ABAEIE2 121042 FW
Rasult Sumimary
Suibaystem Communicaticns Teal Skipped
| o Flow Test Skinpad
‘Water Flow Tast Skipped
Gag Flows Test ‘Skippad
RF Gengrstor Test Skipped
Camama Test Skipped
Ciptics Tesi Pass
Bdvenced Valhe Systern Test Skipped
Resaliubon Test Pass
Sensilivity Test Pass
| Preceion Test Pass
Optics Test Pass
Radial Axial
| Imiensiny SET4E0E ES234TE
\eeolength  7AT 212 Tar22
Page 10f4
]
naslumugy

Gas Flows Tast Pass
Nebulizar  Actual Flow  Black Awdisry  Aclusl Flow  Back
Tarpal Flow Pressure Taroat Flow Pragaure
0.7 Q70 16337 200 1.89 108.48
Migkeup Aciual Flow  Back Plasma Actual i Back
Targe! Flow Pressuna Target Flow Pressure
200 200 11285 18.00 17.91 2346
RF Generator Test Pass
RF Powsr Supply Test Passed
RF Fowar Supply (W) 147.457
RF Cscillsbor Test Passed
FF Oscilator Frequancy 0.000
(MHz)
Work Coil Currard (&) 45 068
RF Powar Supply Current (A) 1,987
Camara Test Pass
Integration Tima  Standerd Deviation  Status
(ms}
Ehectronic Offest Tast 1003 5.305 Pagsad
Drark Cumemt Test BROD 578 Passed
Array Test 5 0024 Passad
| Linearty Tast o118 Passad
o
Pegedaf
L
ennslumung
Resalution Test Pass
Elmmant Wavelangth Specification  Width
H {174 213 am} =340 870
A (188 980 nm]} = B20 £08
G [183.027 nm) <180 B29
Mo (202,032 nm] 5820 630
Cr {206.158 nm} = 13.40 a.0s
2n {213 857 nm) =37 BT?
P (220,353 nm] £9.50 T.02
GCo [228 816 nm) = 17.20 1187
Ba (230424 nm} =840 7.38
M (267610 nrm) = 13.30 4B
Min (260558 nm) & 30,30 14 28
Cr (287715 nm} = 11.00 Th4
Gig {324 T84 nm) 2500 18.99
Cu {327.385 nmj 2143 11.33
Sr 338071 nmp %3350 2444
[Ba (455403 nm} s44.00 33 88
Sr (80,733 nrm) = 36.00 17.61
Ba (485 408 nm) = 3500 23.55
Ba (614,171 ) = 42,00 2498
Ar (575.263 nmj) = 74.00 50.38
| TEE 491 Am) = 3000 G583
Page 2 o4
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[ Samitviny Tost
Radial
Elsment Wavalength
A (163,980 nm)
Se {196 028 nm)
Zn {213,857 nm}
B (220.353 nm)
Mr [257 §10 nm)
Al (356,162 nen)
Ba (493,408 nrm)
¥ [7ES. 481 nm)
Mozl
Elerment Wavelength
A (169,980 nm)
Se {196 028 nm)
Zn {206 200 nmj
2 (213.B5T nm)
G (214,439 prn)
Fi [220,353 nim)
M (E57 810 nm)
Gr (267716 nm)
Cou (324,754 nm)
£ {396 152 nm}
Ba {493 408 nm)
K. {756 481 nmi)

Fams Pracision Test Fass
Radial
Speccation  Method  Ratio Ston B Elamant Wavelangth Spacification  Measured
480 SABR W78 1148.3 546 Valus % RSD
=410 SRER 1118 12228 1010 As (188,880 ren) 5280 .60
14210 SRER 43750 625823 1437 B {188,025 1) 280 oot
2480 sREa 1008 27444 1EA.5 Zn (13 RET ari) = 1,80 n2e
235160 SRBR 128007 28SSM13 4360 Pl (220353 nen sa 0.5
o _— ae soasRg AETIE Mn {257 610 nm) 5150 .28
2340 SBR 1646 ZIATIAE 148981 Al (388152 nm) &1.50 026
=18 S8R 64 108706 143509 Ba [453 408 nm) 5150 0.58
K {756,491 nm) =150 0.23
Sgecficaion  Methed  Ratlio Stangard  Blank e _
= 2080 SRER 2424 70,9 154 8 Element Wavalength  Specfication t‘:ﬁzﬂaﬁsn
= 1580 SRER 226 1 4134.5 2893 A3 188 880 o) £ 150 am
=234.0 SRER 11286 137820 455 Ba (195026 ri) =150 0.43
2 17430 SRER 4008 1THIEE M2 Zn (206,200 nem) <1560 0.4
2 42270 SRBR 70018 1254842 3E Zn (213857 rm) =160 03
2320.0 SRBR 5353 12600.3 5326 Cd (214,439 rimi} =150 048
= 106250 SRER 308462 1387989.0  TTIBE Pl (220,353 rem) =150 0,48
= 1460 SRER 43860 157156 14324 Mr (257 61D nm) =150 074
£19.0 SBR 521 a7I8L07 7O Cr (287.716 nm} =180 0.26
260 SER 168 BAISTT  AS1124 Cu {324.754 nm} 5150 a.81
z 600 SBR 2252 10173441 8 445717 {386,152 nm) <150 L45
=240 BBR 3|7 18741362  4B055T Ba (483 408 nm) =150 (eE: D]
K (765481 nmi %150 0.84

Pege 3af4
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Milestone DMA-80 Service Protocol

DMA-80 DIRECT MERCURY ANALYZER System

451-451/1 Sirinthorn Road, B

Milestone DMA-80 Service Protocol

SITHIPQRN,

dassoclates

DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (15! page)
Customer information:

Company: v.gludin uauunaasiv an. (aus. ma)
Department: LAB

Personincharge; = Aok AA vilasdidednln

Address: LALQANFY 41 QUUFYNIN NTINHNUIUAT 10260
Tel.: +66 (86) 3191292
E-mail: bhuchonk@uaeconsultant.co.th
Technical data:
Unit Serial Number: 11030982
Terminal type or USB-640 Gateway: Termianl-640 SN 1012000091
Software, type and revision: Easy Control Rev.
Air Compressor (if present) - SN -
Gas system pump (if present) - SN -

Installation and last maintenance dates: Inst. on: - Maint. on:  17-11-66

NOTE: after achievement of the following protocol a filled and signed copy of this report has to be sent to
Milestone srl at: service@milestonesrl.com

For the best result of the test below we recommended to use the Milestone DMA-80
Service Kit (PN DMA-SKIT).

SITHIPORN ASSOCIATES CO.,LTD.
u,Bangplud, Bangkok 10700 Thailand

Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510

Page 1 naslunugy Page 2 enaslunugy



Milestone DMA-80 Service Protocol

1. VISUAL INSPECTION

Good Damaged Corroded/Dirty

External chassis

Inside

Electric parts

o = <] <

Screws

2. ELECTRICAL SAFETY TEST

Using a suitable testing device check the below reported parameters and take note of the results.

Parameter Result OK Not OK
Voltage : 230 VAC (+10% ) Actual value : 224 VAC !
Ground : <2 Actual value: 0.9 VAC !

3. PRESSURE CHECK

Oxygen (purity 02>99,95%) Milestone air compressor

Gas carrier Purity: J

The pressure at the supply source manometer should be approx. 4.0bar
The flow rate depends by type of cuvette installed on the DMA-80 unit.

Correct Actual | Final | Correct Actual Final Actual | Final
value value | value | value value value value | value
Inlet pressure | 3 4 par | - - | 3dtbar - - | 3tbar | 3.41bar| Pass
Flow rate 10-120m | - - | s10un - - | 68uh | 6Un | Pass
Check all possible leakage points and their conditions:
Good Damaged Corroded
Tubing J
Silicon joints J
O-rings v
Cuvette sealing O-rings J
Gas connections J
Valves J
Sample boat carrier J
Catalyst flange J
L]
Page 3 wnaslunugy
Milestone DMA-80 Service Protocol
If controlled by Infrared sensor | 170°C + 10°C 170°C Pass
or stand by
temperature
If IR sensor is not present 145°C + 25°C - -
Amalgamator heating o o o
temperature 850°C £ 10°C 850°C Pass
Cuvette 125°C £5°C 125°C Pass

7. SPECTROMETER

The spectrometer can be equipped with a single beam system (ducon lamp) or with a dual beam system
(tricon lamp)

Old cuvette type Actual cuvette type

Gain Offset Gain Offset
Correct | Actual | Final | Comect | Actual | Final | Comect | Actual | Final | Comect | Actual | Final
value value | value value value | value value value | value value value | value
Dualcell 0.018VDC 0,015VDC
3,6VDC - - - - | 3gavpc | 39V | Pass |+ 0.015V | Pass
system 0,005VDC 0,005VDC
Tricell 0,015VDC
« - - - - - - | 398voc - - s - -
system 0,005VDC

(*)The recommended Hg lamp operating signal should be around 3,96VDC (for detector 2) and 3,93VDC (for
detector 1).

Page s naslunugy

Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

OK Not OK Re-Adjusted
Calibration of autosampler motor /
Cylinders alignment /

Fast Slow Normal
Speed of pneumatic cylinders J

Using the maintenance grease, periodically lightly lubricate all exposed steel rods of the horizontal and
vertical cylinders.

5. COMPONENTS CHECK

Conditions of the different parts used/installed on DMA unit:

OK Not OK Replaced Cleaned
Catalyst tube J
or J
Quartz boats I
Nickel boats -
Autosampler plate J
Gas kit accessories -

6. TEMPERATURES

Actual Final
Correct value Vsli value
(Pass )
If controlled by Infrared sensor | 850°C + 10°C - -
Drying/ Decomposition
furnace
If controlled by thermocouple 650°C + 10°C 650 Pass
Type 1
515°C + 5°C - -
Catalyst furnace
Type 2,3 565°C +10°C 565°C Pass
T
Page 4 enaslunugy
Milestone DMA-80 Service Protocol
OK Not OK
Conditions of the spectrometer J
system
Alignment between lamp, cuvette J
and detector
Cuvette cleaning (glass windows, J
sealing O-rings...)
Lamp intensity M
Operation of the mechanical J
shutter (if present)
8. MILESTONE AIR COMPRESSOR (N.A.)
Mai OK Date last service
Drain (compressor)
Replacing air filters (air purification module)
Check sealing connections
9. PARTS TO BE REPLACED
PN DESCRIPTION Replaced | , NOt
Catalyst tube:
6 months if the unit runs daily,
1 year if the unit is used rarely.
DMA5133 In case of analyse of sample with high organic !
concentration the lifetime of the catalyst can be less than 6
months.
Amalgamator:
DMA8134 6 months if the unit runs daily J
1 year if the unit is used rarely
DMA8195A Hg lamp tri-cell (model 2011): J
5 years
DMA8137 Hg lamp dual-cell: R _
5 years
70200 Hg trap J
1 year
Amalgamator coil
DMAB058/B 6 months/1 year or as soon as the heating is not more J
homogeneous
Nickel sample boats (set of 40pcs)
DMAB8142 2 years - -
if strongly used, replace after 1 year
DMA8347 Quartz sample boats (set of 10pcs) J
2/3 years
DMAS8335 Metal sample boat carrier J
2 years
SL0108 PU-tube diam. 6/4 mm for internal Oz/air supply J
2 years
Heating coil for drying/decomposition
$00376D 2 years J
]
Page 6 enaslunugy



Milestone DMA-80 Service Protocol

10. TESTING PROCEDURE

It consists to run some measurements for the evaluation of the analytical performance of the unit, like:
absorbance, peaks shape, temperatures, lamp signal and verify the proper working of whole system.

1)

Run minimum 2 blanks on the same sample boat (quartz if possible) in manner to clean it

2) Run blanks until absorbance value (Height) decrease under 0.0030 in cell 1

3) Set a fresh and stabilized 100pg/L Hg standard according to the prescriptions reported on the
DMAB80 User Manual. The quality of the used standard is fundamental for the success of the entire
procedure

4) Weight approximately 100ug of the fresh 100ug/L — Standard (10ng) and start the analysis as a
single measurement mode

5) Repeat five times the test

6) Run again two blanks measurements

hiethod System
T T e .
1.om0ag

== - |

1 chean bomt Tomeg @

1 ioeg awg B |

1 ioeg nimtg B |

; |

yio g

) ieg nimig B

1 e Dl B |

4 cieen boat Lo &

Do v 8 _
]

Signal Resul

Now, it is possible to evaluate:

- Peaks

Page 7 wnaslunugy

Milestone DMA-80 Service Protocol

Milestone DMA-80 Service Protocol

=T1 =T2 —T4 —Hg — hbsorbance [&]

VA

-

|

The Hg lamp signal must be between 3.8 and 4.5V and stable. A few minutes after the start of the
analysis the lamp does switch off because of the zero detection but then it instantly returns to the
original condition. In case of Tricell configuration two green colour graphics are reported. After the
zero shuttering the time necessary to return to full signal is longer on Tricell compare to Ducon
lamp.

During the run the catalyst oven temperature must be stable around to 565°C or 515°C.

The drying and ashing furnace must be follow the set temperature method.

During the run the Amalgamator furnace temperature must be stable at the stand by temperature
(170°C or 145°C). Then at the release step it must raise up to 850/900°C.

The Cuvette temperature must be stable at approximately 125°C.

The Hg absorbance peaks must be correctly detected and reported.

X 40 BT B0 YO0 120 4 e ]
Time [1]

11. FINAL REPORT

Lo = 05331

23 ] We=200s

o
a0 A2=0.0106
| Was= 660 5

T & ¥ T |!I|zd,.::n)|:=o.
L= ET0s b= 18265 T [

e The shape of the peak must be regular.
e The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.

- Results

|_Smglrarna | Aemount | Smn | oo il TR 52 | 2 |
100250 4 ponn

Stabiieyl0ng

M Y
Stabliey10ng RT S E T g.gngsas.&;: 10000 [E]
Stabity 10ng 0000y~ DSBS 0.0834 09335 1.0000 [E]
, Stabiiy10ng 0I000; & DMSE1 IM0SE 100567 10000 [E]
, Slabiy1ing D00 & DASTE 100EZ 100221 Tonoe [E]
& smbiiyiong 0000 & DU I0.1B0 101502 10000 [T)

* The obtained absorbance (height) must be > 0.42 in cell 1 for each 100ppb analysis (0.22 with
cuvette installed until December 2005, DMA s/n 05120292.)

« The relative standard deviation (rsd) is < 3 %.

e After two blanks (after 10ng measurements), the absorbance is < 0.0030 in cell 1(*).

(*) This condition is valid only in case the unit has: catalyst and amalgamator new, conditioned and never

use before, sample boat carrier new and/or perfectly cleaned, catalyst flange new and/or perfectly

cleaned, cuvette new and/or perfectly cleaned, tubes, silicon joints and o-rings replaced. Otherwise

other blanks (more than 2) might be necessary.

- Temperatures & signal profiles

Page § enaslunugy

Milestone DMA-80 Service Protocol

Remarks:

Working hours of Service Engineer

All screws inserted and tightened !
All tubing sealing connections checked, cleaned or replaced and tightened !
All heating elements are working !
Sensors installed, checked and tightened !
Safety devices (thermo switch) fully checked !
All cooling fans are functioning !
Testing procedure successfully passed /
Necessary tools available at customer’s site !
Last revision of User Manual available at customer’s site /
Advised customer about care and maintenance instructions /

Page 9 naslunugy

Service Engineer Name Signature Date
Hwiladn Hoei uiadn Huei 17-11-2023
Laboratory Manager / Operator
acceptance signature:
L]
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analytikjena analytikjena

Serial-No. K170A0153 Cuslomer-ho.: C04-006

Date: 12 February 2024 Carried oul by: Mr. Srichai Fak-On

Maintenance with following Operational Qualification (0Q)
{requires a separate OO protocol)

C C Fompan v glufe uouwriiad waud Buiidsdsaeudaunnd sia
Heae AmnTIng
Dopartment o sufjnTs (Mercur Analysis)
M aintena nce Protocol ot 3 yasEALAY 41 ouudENIn ueranaan tews: Teua
Zip Code, Clty | e smmuuas 10260
Atomic Fluorescence Spectrometer sounry szmelng

¢ mercur DUO/ C o
mercur DUO plus

E-mail
wnenslamun : wnanslumuny
I SNt T SR e N S s S S T e TR T Y e e R N e e e e
analytikjena analytikjena

Maintenance works basic unit nominal  actual

Device parameter

tighiness visual check inside the Mercur 7] bl VAl
visual check If gol-traps are broken il wvisLal check general Bohiness inside he Mercur ok: ¥ changed: [
wisual check If spectrometer is contaminated A visual check Goldiraps ok: E |changed: I
wisual check of the fluorescance call & visual chesk speciromeler :
wisual check of the absorption cell. indl. window ) Flurescence cell ok: A changes: [I
rERctor cheanng A Absorpbon call, incl. window ok: H changed O
check pump-hose, il necessary change i A lens ok: [ changed: [:,‘
check swivel drive (SEV) vl Swivel drive (SEV) ok: B |changes: O
. 0
check drying-hose, output gas-liquid-separator A check pump hesee ak: A |changea: [
test Bubble-Sensor @ check hoses and hose connectors ak: 1 |changes:
( chack gas flows v (8 check and clean reactor ok: A |chenged: [
check volume flows, reagents A check drying hose output Gas-liquid-seperator ok: i |changed: [
recording stray light values 7 check bubble-sensor lok: E notok:
reasurement with 30 ng A Check gasflow |
Argon pressure valie 4 | 12-tsba | 1.5 bar
Wil o 122{&‘\:1" sibiadiciliol
Maintenance works Autosampler Serial No.; N/A o
Valve 2 SOMMOr | g gaq ML
lubricate the dosing-winding | Teflon-grease-spray) H Oﬁuun.-:n
ciean the dosing cylinder, if necessary exchanga i = Walve 3 O b | 04083 ML
i " = 10 MUh ar - e
lubricate the winding system of the haight dive with some drops of oil = Valwe 4 || 0,168 ha.win 1,168 NLmin
check the toothed bel : Check liguidfiow
check the position of the mechanical stopper (height: 13mm ) = Urmin
e Acid 2.5 2.5 mil'min
check the pump rate of mixing pump (<145 ASEZ, typ.7e/=20s AS5EZS, typ. 108} = 4 1ml 8
( check the pump rate of washing cup =] C Red-agent |2 ‘5a:1l|fmn e
3 & rieen
check Ihe electrical hose connections for good contael B s Jorlmin R
check Ine connectors of the magnetic vaives =] £2mil
check the dosing hose for buckling, If necessary exchange it H Adventitious light - values v from file
100 1} a
200 a a
300 4] Q
350 a a
400 1 1
450 a 3
500 8 8
550 18 T
&7 26 25
00 36 35
v = '
wnaslumunu enanslumunu



IDaul:;a parametar
Analytical parameters Fluorescance cell
Conditions.: max.conc.: 10pg/l  PMT-vohtage: ... 431 .V
Blank-solution
withoul enichment | FBR 30 ngil
Conditions.: max.canc.: 1.7ugll PMT-voltage: . 444 v
Blank-solution
with enrichmeaat ! FBR 30 ngil.
Fok.- factor | Int, / Int, )
Analytical parameters Absorption cell
Blank-solution
without ensichment | FER 100 ng/L
Comments

analytikjena

Service Report

analytikjena

B2 FrIFE e bt CRRSTY

¥ Wia 5. 145 Base, Thiong . Pk,
Sorpuubr 3L Thess
e WS BRI B
BRI 1R
P )

Cumomers scdness

= et s e

Crtomers Aar. b - BE

[ eraiytit bena insirumesis (Taaftend) Lid

@-lq—.wp....:-.}mwum o

E‘/‘Lw L)

naminal actual
value valug
Int...,0005,

It = 00015 Iy, SUGRT
RED<3% RSD.1EL.%
It = 0008

RSD <3 %
|>35

Ext = 00012

RSD<5%

# Sensitivity check (Without enrichment / FBR / 100 ngiL)

Int, Blank = 0.0008
Int. 100 ng/'L = 0.0097
RSD % =0.96

it L3

Signature Technician )

1z (’:m a’:mqg

Place, Date (DD/MMYYYY)

arind

Signature Cusiomer

11/07 /9078

Place, Date (DOMMYYYY)

wenanslaeaunu

[ enaptit sema Far Eas Thadand} wd

£l [ e - [ Fa

T e L, e

| carvew Ergrusr . pR AR }?nsﬁi a2 [yopy [P 10

It il | Tﬁmlf;: koA o3

| Bafwans Versn e, 8.7, 9.0

] Regar (FE) B Maiienance (FA)

(0 Installation (%) [ Warsnly 0 Appleaiion 4Py O Sile Prepcs® (D) Visilvi)

Finshl | Gl Fevaniie  Sambenance | P 860

D00 Ervor Code

Acion laken

— Mw‘fc.nmpe ind &mc il

]
iy s 0GP0
At 2 Fondadugnid md'

- Check  Bvice Jm?ar.

= £

= %ﬁ figure T & il sulieimene

m

= Chack  AdyeyTilious fgh?- Vmles

L T I T

Ak reked B 4

F el wm M&"'““"hi‘“ﬁ*’ Fhosmacmce cnl

Tl vy ﬂ--ér.u"wfm s call

Int. Blank = 0.0006

Il 100 ngiL = 0.0088

RSD % = 0.69 J i sy aal
O Sparm Pt [ asrumanl, Canfiguralion e T e
e e HNars Ouumerrly Ling Prics:

L.

&

3.

F

5.

6,

&%
B

Herwwth P undarigras cosfm e tme cevcled Do ! Segnature of Cusiomer | Daie | Signetune of Service Engineer | Work complsind T
e work, DEDTe, 10 peict Lnction o h davce

are o pecampseinary of Iha apacfies spam parts ﬁ'ﬂ'}" /ﬁ{_é';' ))Qi B Yas
e e | o
Sarvices ans itpcl 10 T Genacal T and Condlons of Anslyli Jine A5, wisch wil ba sl oh reguasl

'
enanslumunu

12022024 16:11 Pape 2

1202024 1611 Fage 114
Mercur
Report file: COWInAASI TMP 2024\ R esultW OPro_009
Program versian; 4780 Printed on; 12m2z0z4 1611
Recording started on ~ 12/02/2024 16:00 GMT+7.0
Operator;
Laboratony:
Code:
Remarks:
Method parameters. Ha
Method ‘Without Enr. [FBR0.10 ng/L_12-02-2024
Created on 12022024 Time 1554
Program —
Parameters Mercur Technigque: Hg fluorescence
Lina | 253.7 nm
Lamp type Hg-LP
Integr. mode Feak height Integr. time: s
FMT 464 W
AZ time 5a Peak smoothing 1215
Dalay 0s
Working mode wio enrich, System cleaning o
FER technigue on Wash time acid ids
Pump speed 3 Scaking time 208
Sample load tima s Gas load time 5 NL&
Reaction time 65
Wailing time AZ 58 |
Delay [T
Purge time1 308
Purge time2 155 Gas wash tima2 10 MLh
Mo enmslumuny

QC parameters
QC type Cone. check
QC chack samp. 1 - Q¢ check samg. 2 -
Cone, - Cone. -
Errar lirmst - Errar limit —
Rep. measurement off Reaction flag + continue
QC std.1 no. 1(100.000 pgiL) QC =1 2 no. 3(0.100 pgiL)
QT std.1 it = 20.00% Q0 5td.2 limit + 20.00%
OC sbd. act flag + confinue
Expect. blank abs. 0.01002 0.0100 Reaction flag + continue
QC precision atf
Reaction off
QC Recal factor o
Calibration settings
Calib. meth Standard calib. Calibr. unit ugiL
Ho. standards 1 Canversion fac. 1000
Type of standands Standard prep. Pramixed
Blank correct. -
Recalib. sid. no.
Crutput unit Hail Conversion fac. 1000
Calib. stal, Mean Meas. cycles 3
Biind cyclas 1
Steck sal. 1 - Slack sal, 2 et
Stock sol 3 - Stock sol. 4 -—
Type of cal. curve linear Intercept Zero
Wisighted cal. aff Grubbs stat. off
Check of cal. curve no outlier best
Sample statistics
Stat. mode Mean Meas, cyches 3
Confid. level Bhd4 % Biind cycles 1
Grubbs stat, off
Calibration standards Hg
Mo Name B Pos  Coned s s RSO
pal
i CalZem [ &  0.000 M:0,000878 0000052 6.020
A 001638 0001015 5081
2 CalSi (] ## 100000 | H0.009788 0000084 0.969
A 001318 0000842 0LETO
- enaslupuRy



1200272024 1811 Page 34 1200272024 1811 Page 404
Calibration function 1 120212024 18:10 Calibration (Peak height) Fid ks Ha
Intg=k1+k2"cone ; > o
(D V2R 1603 Sif1 VRCRrA0RA 1808
K1=0.000878  k2=0.000089 Recal, factor: - ot 0%
Slope 0.00009 Intsipgil) | R2-adjusted 1.0000 s g 000
8ol 1.00000 pgiL » o000 -
Lowar limit O pgll Uppar limit 110 pgll |2 B
Detection lirmi |- Deter. limit — a 2 o 20
Timwa [5] Timea [5]
H | | :
ooteo G| 1 - bzf_
253.70m | o
[Peak height |
.S ' kT |
= [ i
] | i
§ 00080
= o
b
00025 i
F.
00000
= B T o0
Cone. [uglL ]
Measurements and events (sored by time)
Ha Withoul Enr. (FBR.10 ngil_12-02-2024 222024 1600
o Cong, ints BG 50 RSV Int.type  Time
Cal-Zero 0.000838 PRH 1603
0.D00845 16:04
0000848 18:08
ouglL 0.D00E7E 0.000052040 8.030 16:05
Cal-Std1 0.008596 PEH 1608
0.006706 1608
0.008784 18:10
100.00/L 0.009799 0.000094990 D968 1610
Calibration Calibration function: 01 18:10
- wnaslumunu - enanslumunu
1200272024 1432 Page 104 12/02/2024 14:32  Page 24
Mercur 05 parmiemrs
) : ac type Conc. chack
Report fie; CAWIRAASITMPAZ024 ResullWO\Pro_008 OC ek danp. i |— e e £
Prograim version 4780 Printed on- 12022024 14:52 Cane. i Cone. o
Operaior: ring siartad on ot n o SR Emor fimit Error limit —_
Laboﬁl:u.rr Rep. measurament off Reaction Tiag + continue
Code: QC sid.1 na 1(30,000 ngiL) ac sl 2 no. 0,100 ngiL)
QC sid 1 limit + 20.00% Q0 5td 2 limit + 20.00%
Rermarks: QC std. act. flag + continue
Expect. blank abs. 0.0100¢ 0.0100 Reaction flag + continue
Q0 precision off
Reaction off
OC Recal facior ot
Method paramelers Hg Calibration setfings
Method Without Enrichmeant / FBR ! 30 pg/L_PM_12-02-2024 Calib. math Standard calib. Calibe. unit ngiL
Craated on 121022024 Time 1109 Mo, standards 1 Conversion fac 1000000
Program Type of standards — Standard prep Pramixed
Parameters Mercur Technique: Hg fMucrescence Blank comect. —
Line 253.7 nm Recalib, std. no. =
Lamp type Hg-LP f
. . Dupul unit gL Conversion fac. 1000
I ~ mod Peak haight 5 .
::f o i :” b e 38 Calib. stat. Wean Mege. cycles 3
) Blind cycles 1
,;zluma E ] Peak armoothing 125 Siock sol: 4 _ 5 sol. 2
elay ] Stock sol. 3 = Stock sol. 4
i Type of cal. tinaar Int
Working mode wi'e enrich. Systemn cleaning O Weighted ;atl:ur'a\e off Grzx::m
FBR technigue on ‘Whash time acid 0s Chock ateal wine [ —
Pump speed 3 Soaking lime 2.
:i!ﬂp‘ltrl‘f-‘:d time ::: 5 Gas Inad time 10 ML Sample statistics
wg;j:_‘o Ilrr':&AZ 5: Stal. modae Mean Meas. cycles 3
tpe o i Confid, level 95.4% Blind cycles 1
Purge time1 30s perbEs st or
Purge timez 153 Gas wash time2 10 ML/h Calibration standards Hg
Mo Name Shaly Fos c";: Ints RSO/
1 CakZem =) #0000 H:0.000587 0000024 4137
A 001383 0.000358 2597
2 CakSu1 =) W 30,000 H: 0002764  0.00004% 1.814
A: 004276 0.000188 0437
ot wnanslumunu i enanslumunu



1202024 1432 Page 3/

Calibration function 1 12/02/2024 14:31 Calibration (Peak haight)

Ints=k1+kZ*conc
k1=0 D588 k2=0,000072 Recal, factor,
Slope 0L0OD0T Intsfng/L) R2-adjusted 1.0400
sci) 1.00000 ngil
Lower lmit gL Upper limit 33.0 ngiL
Dwtection limit — Daher. lirmi -
[Eurcn] : | !
Hg | [~
noozs |253.7 nm_ 1 -
Peak naight | o
0.00¢0
E 00015
= 00010 T
nooos | &
| |
poooa | | |
1
E 0 ] F1] E !L-

15 o
Cane. [ngil |
Measuremants and events (sorted by time)

Ha Witthawt Enchment ! FRR (30 poil_PM_12.02-2024 12020024 14:H
[+ Cane. Ints B 5D RSD%  Int.type  Time
Cal-Zero 0.0005EE PkH 1423
D.000SES 14:24

0.000812 14:25

Ongll. 000OSET 0000024310 4137 14.25

Cal-Swi 0002810 PRH 14.28
0.002740 14:28

0002713 14:30

30.00ngiL 0.002754 0.000048250  1.B14 14:30

CaRbration Calimration function: 01 1431

.
o wnaslumunu

120202024 1455  Page 174

Mercur

Report file: CiWnAASITTMP 2024\ ResullVWO\Pro_007

Program version: 47850 Printed on 1200212024 1455

Recording starfed on = 1200202024 14:41 GMT+7.0

Operatar:

Laboratony:

Code:

Ramarks:

Method parameters Hg

Method With Enmchment / FBR /30 pgil_Ph_12-02-2024

Created on 1200272024 Time 1137

Program --

F s Marcur Te : Hg flusrescence

Line 253.7 nm

Lamg type Hg-LP

Integr. made Peak heght Integr, fime 208

PMT 444

AL time s Peak smaothing 1255

Delay s

Warking made Enr, wie reload. Systern cleaning Of

FBR technigue on Wash time acid 0=

Pump speed 3 Soaking lime s

Sampla load time 10s Gas load time 5 ML/h

Reaction time 105

Waiting lime AZ Gs

Doelay | Os

Purge time1 20a

Purge tima2 1535 Gas wash time2 5 MUK

Purge time3 10s Gas wash timed 10 ML

Heat time coll 1 | 20s Cool. time coll.1 255
s wnanslumunu

1200212024 14-32 Page 414

Peak plots Ha
CabZero 12022024 14:23 CakSid) 12022024 14:28
ooaz .00z
£
0000 .00
a 2 0 20
Tirre [8] T [3]
_— enanslumunu
120272024 1455  Page 204
QC parameters
Qc type Conc. check
QC check samp, 1 QG check samp. 2 -
Conc. - Conc. -
Emor limit - Error limil
Fep. measurement ofi Reaction flag + continuse
QC sid 1 no. (30,000 gLy QC $4d.2 no. 1(30.000 pgiL)
QC std.1 lirnit + 50.00% QC ead.2 limit 2 50.00%
QC std_ act. flag + continue
Expect. biank abs, D.0M1002 D.0M0D Fesction flag + contimse
QC pracision off
Reaction off
QC Recal factor off
Calibration settings
Callb. math Standard calib. Calibr, unit !m.ﬂ_
Ho. standards 1 Convession fac. 1000
Type of standands - Standard prep. | Pramixed
Blank correct,
Recalib. sid. no. -
Cutput unit HaiL Caonversion fec. 1000
Calib. stat. Mean Mess. cycles 3
Blind cycles 1
Stock sol. 1 - Stock sol. 2 -
Stock sol, 3 = Stack sal. 4 —
Type of cal. curve linear Intercept Zarg
Weighted cal, off Grubbs stat, off
Check of cal. curve no outlier test
Sample statistics
Stal. moda off Meas. oycles 1
Confid, level (864 % Biind cycles |
Grubbs stat =
Calibration standards Hg
Slata Conc)
R
Mo Name gl Ints 50 S0
1 Cal-Zar = #0000 H 0.004358 0000018 0.417
A 001853 0000277 1.673
2 CakSedl (=3 W 30.000 H: 00710 0000152 0.880
A 0.0E278 0000518 0,982
_— enanslumunu



12/02/2024 14:55 Page iM

Calibration function 1 12/02/2024 14:55 Calibration {Peak helght)
Ints=k1+k2 conc
k1=0.004358 k2=0.000425 Recal, factor
Slope 0.00042 Intsipg/lL) R2-adjusted 1.0000
scl 1.00000 gl
Lowier lmit 0 pgil Upper bmit 330 ppiL
Dretection limit -- Deter. limit —
ooen |
oog | 2537 0m | //}/ i
Faak height B |
// |
- T A"
§ e
E e
A"
o5 | = H |
|
! |
o0 | ¢ 1 1 1 | —
T T
! s -1 3
[ 5 10 15 20 25 Ed] 35
Conc. [pgiL |

Measurements and events {sorted by time])

Ha With Envichment / FER { 30 po/L_PM_12.02.2024 AR0R024 1441
(=} Cone. Ints BG 3D RE0M  Ink type Time
Cal-Zarg 0004343 PRH 14:44
0004378 1445
0.004352 1447
Opgil 0004258 00000TB180 0417 1427
Cal-Std1 0.04726 PiH 14.51
0.M88S 14.52
0.01708 14:54
A000pgill 0.01710 0.0001520 0.833 14:54
Calibration Caliraticn function: 01 14:88
i wnaslumunu
1200272024 1522  Page 113
Mercur
Raport fila: COWIRAASTTMPZIZResultlW CPro_D08
Program varsion: 4780 Printed on; 12022024 15:22
Recording started on 12/02/2024 1610 GMT=+7.0
Operator:
Laboratory:
Caode:
Ramarks:
Method parameters Hg
Mithod Without enrichment / FBR 100 ngil PM_12-02-2024
Created on 1200212024 Time 11:54
Progran -
Parameters Mercur Technique: Hg absorption
Line 253.7 nm
Lamg type Hg-LF
IMeqr. mode Peak haight Integr. time At e
PMT 238
AZ time 58 Peak smoothing 1215
Diatay Os
Warking rode wile enfich. System cleaning Aid
FBER lechmique off Wash time acid 158
Pump speed 4 Soaking time 208
Sampde load time 85 Gas load time 10 ML
Reaction time 12s
Waiting lime AZ 158
Purge lirmel 4D
QC paramelers
ac type Conc. chack
QC check samp, 1 QT check samp, 2 -
Conc. Conc. -
Ermor limit Error lirmit
Rep. messurement aff Fescton flag + confinee
QC std.1 nao. 1(100.00 ngfL) QT sid.2 no. 1(100.00 ngiL}
QC std. 1 Wil 2 EDOD% QC s1d.2 imit & 0.00%
OC std. act. flag + continue
Expect, blank abs 001002 0.0100 Reaction flag + continue
QC precision aff
Reaction edl
QC Recal factor Qff
iar wnanslumunu

102024 14:55 Page 414
Peak plols Hg
CabZero 120202024 14:44
001 oo
2 #
oo 0.3
a 10 il ] 10 20
Time [g] Tiire [6]
o enanslumunu
1200272024 1522  Page 2n
Calibration settings
Calib. math Standard calb Callbr. unit ngiL
Mo, standards: 1 Conversion fac. 1000000
Typa of standards -- Standard prep, Premiced
Blank comect. -
Recalib, std. no. —
Cutput wunit pgiL Convarsion fac, 1000
Caliby, stat Mearn Meas. cycles 3
EBind cycles 1
Stock sol. 1 Stock sol. 2 ==
Stock sal. 3 -- Stock sol. 4 -
Type of cal. curve lirvesiar Intercapt calculated
Wisighted cal. aff Grubbs stat. off
Check of cal, curve no oullier test r
Sample statistics
Stal mode Mean Meas. oycles 2
Confid. level G54 % Bind cycles i
Grubbs stat, -
Calibration standards Hg
Mo Mame Stafn Pos c‘ﬁ_" Abe so RSDM
1 CalZen (&} o 0.0 H: 0.000478 CLD0D331  68.26
A0008393  O0CGE2E0 4190
2 CalSu (] & 10000 H: 0002580 oLooonst 3471
A0.034189 0.002e97  7.887
Calibration function 1 12102/2024 156:22 Calibration (Peak helght)
Abs=k1+k2*cong
k1=0.000478 k2=0.000021 Racal. factor:
Siope | 0.00002 Absf{ng/L) R2-adjusted | 1.0000
sclh | 1.00000 ng/L Characi, cone. |207 402 (ng/LV1%!
Lawer limit 0 gl Ugper Enil 110 gL
Detection limit — Dwater. limit =
. enanslumunu



120272024 15:22 Fage 33

0.0030 - —
r
00085 Hg B
2537 nm— I [ T
B Feak haight |
E‘ 00015 |
£ oo | L |
oooas | 2 | |
0.0000 | |
T 5 L] ] To0
Conc. [ngil |
Measurements and events (sorted by time)
Hg Wilhaut erdichment / FER 100 ng'l PM_12-02-2024 1200272024 1510
-] Canc. Abs BG 5D RSDV%  Inttype  Time
Cal-Zera 0.000328 PKH 1512
0.000243 1514
0.000HES 1515
anglL D.0D04TS DODO3313 5826 18:15
Cal-Sta1 D.002538 PkH 1618
DO0ZES 15:19
0.0024E7 15:21
100.nglL. 0002580 0O00081B41 2171 15:21
Calibration Calivration function: 01 15:22
Peak plots Hg
Cal-Zore 12023004 1513 Cail Sl 12022034 1518
0.002 0002
% 5
0,000, s, 0.000
[T 3 T
Tims [s] Time: js]
'
o wnaslumunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVIGES 3: EQUEMMENT GALIBRATION AND TESTING SERVIOES
53404 PATTANARARN ROAD 501 18, SUSMLUANG, SUANLUANG BANGION 10250
TEL 0-2717-3000-20 FAX.0-2715-04B4

Certificate of Calibration Gort bo.: 2471546

Page: 1af 3
Equipmant : Incubsior
Manufaciures Memmest
Maded : PP 260
Serial Mo - VEI5.0ET
1D No.: URE MIC.D03/2558
Submitied by : Urited Analyst and Engineering Cansultant Ca. Led.

3 Sal Usomsuk 41, Sukhumyil Road.
Bangchak, Phrakhanong,

Bangkok 10260
Location : Microbialogy Labaratory
Received Onder : 01 April 2024
Calimration Date © 01 April 2024
Ambbant Temparatura {26:10)°C
Relative Humidity : {80+30)%
Calibrated by : Man Pattanapongpaiboon
Approved by : W
Approved Signatary
[\}Pbrpm Paipim
(W) Suw Imjai
[ ) Kunchit Promprat
Issua Date : T Aprl 2024
Thel arnfara probability of app %

Thits eartificaln mury Nt B Faproducie] qlier thin i Tull, wog) wil 1 e wiites
Apprival 2 1ha hea af Carporals Seniees 3 - Eqeigment Calbrason and Testing Services.

wenenslumuny

enanslumunu
Equipment : lincubator Cort, No.: 24TME4R
Condition As-Recelved ©  Used Hem Page: 2ol 3

Referencs - 240400030061
Procedure Used :-
Calibrafion were conducted using caibration procedure CP.OTO2 based on TLAS .20 according to dirsot
measurement mathod with Data Acguisition which connectad with Resistance Tempersturs Detector [ RTD ).
The temparalune scabs used was based an ITS-80.

Condition of ths result of calibration

1. Reference standard instnumeant-.
Instrumeni Sarial No. Cert. No. Traceabls Dus Dats
1} Data Acquisition MY49023932  Z3LMIZZ TR 28 Jul 2024

2. This canificals is valid only 1o the kem calibrated on date and place of calbrabon,
3. This cantification is traceabis to the Intamational System of Unit
Remark : TPA : Technology Prometion Assaclation | Thalland - Japan |

Result of Callbration ;- | ° | Without Adjustment
Function of UUE® ; Temparatus Sourcs
Frash air setting : Close Environment during calibration
i Finished
Tamp. | °C ) 24 24
{ REL Humid. [ % ) 54 &7
2 ! AL Supply ( Vali } 24 23
& 3
X i Reaf. Std.
2 s 10 No.:
H | HiZ ax
4 | ] [ 18-18RT 000
: R L g =5 2 18-16RTD-02
Vi ot T2 3
S Tt | 18- 16RTD-04 |
W NG | 19-16RTD-05
] 18.18RT0.06
Probe installation Details : Dimension of Chamber : BT e oL
A RN ek B g e 8 (ref.) 18- 18RTC-08
b= a0 em W= R m
a= &0 cm M= aBr  m
Copacily = 026

wenansluenunu



Equipment : Intubitor Cert. No.: 24TWESE
Candition As-Racatved : Lisad iBam Page: 3o 3
Reference : 2404-00030C-1
I ration :- [ "] Watheut Adjustment
Function of ULC" : Termnparaiure Source
Frash air setting : Close
Calibration | UUC | Uuct Tamparatura Temparaiure | Owerall |Coverage)
Poimt | Setting | Reading stability y Fartor
(*¢) lierfie) [£'C} {"C}) ['C} k
5.0 350 | 350 0026 0.13 0.24 2
c:..;l:lu:u Temparature | 'C | ity
[t 1 | 2 | 3 ] #« | s | & | 7 | & Jowsy| {(+cy
350 [a4008[ 38004 ] 24060 | 3novs | 35089 | 35095 | 34921 | 34956 | 5002 | 040

Avarage® : The avarage of 30 values in each posifian.

Temperature stability : One-half of the graatast masimum dfarance of messuned lemperature al any e sansor.
Temperature uniformity | Tha maximum dferance of measured temperatures. at any senscrs and the measured
temperature at tha reteranca lccation which are chserved at the same me or a1 as dose an obssrdation time as
possible ta determine the temperatura pattam or homoganeity within ihe chambar under sleady-state condilions.
Owarall Variation | Tha Difenance of the masimum and minimum measured temperabunes throughaut casarvation.
UUG* = Unit Uinder Calibration

Mote : The reporied uncertainty of massurament wis incluced sttty and sxciuded unitarmily .

The repatad uncanainty of messurement was based on a standard uncertairty multiplied by & coversge
factor k. providing & lavel of confidencs of approsimalely BS 5.

-ello-

wenenslumuny

Equipmant : Incubator Cert, Mo, 24TMES1
Condition As-Roceived :  Used Bam Page: Zof 3
Reference : 2404-D0030C-3

Procedure Used ==

Caliration were conducted using calibration procedure CR-OTO2 based on TLAS 3-20 according to direct
measUramant mathod with Dala Acguisilion which connacled wilh Rasitancs Temperature Detector [ RTD ).
The temperature scales used was based an TS890,
Condition of this result of calibration
1. Refaranca standard instrumant-
Instrumant Serial No. Cert No. Traceatis Diue Dabe
1) Data Acquisition MYAB0ZINEZ  ZEM12Z TRA 28 Jul 2024
2. This certificate is valid oriy to the tam calibrated on date and placa of calbratian,
3. This certification is raceable lo the Intamational System of Linit
Remark : TPA : Technology Promotion Assaciation | Thadand - Japan )
Resull of Calibration ;- 1° ) Without Adjustment
Function of UUC* : Tempaislure Souncs

Fresh air setting - Closa Environment during calibration
Beginning | Finished
Tamp. [ °C } P 25
;{ REL.Humid. { % ) 54 &7
2 4 AL Supply | Vot ) 2 224
i
Feef. Sid.
M Eorion 1D Ho.:
& 1 20-1BRTO-0T
2
Wi o 3
4
Probe installation Details - Dimansion of Chambar ;
a= 50 om O= .50 m
b= 50 om W 0,64 i
cs 50 ©m H= .80 m
Copacity = 0268 m

wenenslumuny

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPDRATE BERVICES I EQUIPMENT CALIBRATION AND TESTING SERVICES
534 PATTANAKAAN ADAD 500 18, SUANLUANG, SUANLUAND BANGRDK ps
TELO-2717-3000-29 FAX.0-2715-5484

Cart. Mo 24TMES
Page: 1of3

United Analysl and Enginesring Consuitant Go, L,

Certificate of Calibration

Equipmant ; Incubator

Manufaciures : Idernmean

Model : PP 260

Sorial Mo, : VE18,0033

D Mg, UAE MIC 0213561

Submitted by :
3 Soi Lidomsuk 41, Sukhumyit Road,
Bangchak, Phrakbancng,
Banghel 10260

Location : Microbiolagy Laboratory (302)

Racalvad Ordar 01 April 2024

Calibration Date : 02 Aprd 2024

Ambient Temperaturs | (26£10)°C

Ralative Humidity : (5030 )%

Calibrated by : Man Pattanapongpaboon

Y .l

Apprived SnEory

{ ) Ponpan Papim

{3/ Suwa Imjal

{ ] Kunchit Promprat

Issisa Date : T April 2024

The Uncertainties ars for a confidence probability of approxdmatety 95%

This
Apprna of the hesd

cerificate may aof bw neprodesad o than in Sl ecep with the prior wiitin
ol Corgorate Bervioes 3 : Equipment Callbration and Tesing Sereces

wenasluenunu

Equipmant : incubator Cort. No.: 24TMWEST
Condition As-Received : Usexd Hem Page: 3af3
Reference : 2404-000300C-3
Result of Calibration :- 17 b Wilhout Adustmer
Function of UUG" ; Temperatire Souncs
[Fresh air setting : Closa
Calibration | UUC* | wuc* Temparatura Temgperatura | Overall | Coverags
Pain Eetting | Reading stability uniformity  |Variation| Factor
(") {"c) ) ("Cy [2°C) ("G {'C) k
o 2.0 =20 0029 022 Q.42 2
44.0 44.0 440 0048 0.50 0,90 2
Calibration Mueasured Tamperature | “C )
Pair Positian Kbl
"G 1 2 ¥ 4 5 ] T 8 9 fref.) [#°C)
o Z2.008 | 22034 | 22039 | 22021 | 21.746 | 21,688 | 21.666 | 21.668 | 21848 0.3
44.0 48 26T | 44602 | 44203 | 44402 | 44004 | 43961 | 22756 | 44,000 | 24206 0,30

Avarage” : Tha averaga of 30 veluas in each posifion.
Temperature stabillity : One-half of the greatest maximum difference of measured lemperature at any one sensar,
Temparature uniformily : The maximum difeence of measured amperalurss &1 any serdon and e messured
tEmparatieg & Me raferencs location which e chsansd at he $ama Bme of al 88 Cobe BN 0DEEFVALICN TMe &
peasible fo determine the fsmparaiure patiern o homogeneity wishin the chamber under staady-state condiians,
Overall Varlatlon ; The Differanca of tha maximum and minimam messured lemperatures throughoul sbsanation.

uuc*
il ©

Unit Under Calibration
The maportsd uncertainty of measurement was included stabiity and exchuded uniformity

Tha reported uncertainty of maasurement wis based on & Standand uncertainly mUBRESD by 8 COWErE0S
factar k, prowiding a level of confidence of approadmately 98 %,

~olo-

tenansluenunu




PR
T : = =y
TECHNGLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN] m&
OORPORATE SERVICES 3: EQUIPMENT CALIRBRATIN AND TESTING SERVICES % v’,ﬂ% i

A PATTANAKARN ROAD S04 18, SUANLUANG, SUANLUANE NANGKOK i oy ol P4

TEL 0-27TIT-ME0-3 FAK, 0-2716 044 EALIBEATION B08H

Cart. No.:. 23TMI07E

Page: 1af 2
. - .
Certificate of Calibration
Equipmant ; Waler Bath
Manufacturer © Mammert
Model : WME 14
Sarial No. : L407.07T58
1D No. - UAE MIC 02472880
Submitted by © United Analyat and Enginearing Corsufiant Co., Lid.
3 Bod Ldomsuk 41, Sulnumvit Road,
Bangchak, Phrakhanang,
Bangkok 10260
Location ; Microbinkogy Laboratary
Received Order : 10 Jury 2023
Calibration Date ; 10 July J023
Armbiant Temparatre | [2410)°C
Rualative Humidity : [20£30)%
Calibrated by : Man Patiarapangpaibaon
Approved by - mﬂlﬂ- !
Approved Signalony
[ JPomthippa Tameyakul
[ | Malss Bufiorues
[ ) Suwit Imjsi
Issue Date 0 July 2023
Thie Uncertsinties are for & conlidenes probahiity of approximately 95%
Th dntifiu may o o wird it 1B A
Appraaal of 158 Mad of Cad) Saivhias 1 - Faged pn buad b wad Tastlng Sarvices 1
= wnEslumugy

Equipmant ; Wiatar Bash Cert. No.: 23TMIOTS
Condition As-Reoeived : Usad Iam Page: 2af 3
Reference - AHT-DOBTOCE

Proceduns Weed -

Cakbration weré conducied using in-house calibration procedure CP-0T04  according e direct
measirenment method with Dala AcquiEition which connected with Indusirial Plainum Resisiancs
Thermaomater { IPRT L

Tha tempersture scale used was besed on (TS-B0.

Condition of this result of calibration

1. Reference standand instrument:-
instrument SerialNo,  CortMa, Trageabls  Due Dalg
1 ) Data Acquisitian MYSHDO3441  Z2LMIGS TRA 26 Mov 2023

2. This carificate is vald only o the item calbraied on date and place of callbratan.
3. This carification is traceable to the Intemational System of Uik,

Remark : TPA : Technolagy Promotion Assaciation { Thailand - Japan §
Result of Calibration ;- {*) Withoul Adjustment
Function af ULC* ; Tampersture Source
Heat transiar medium used :  Water

Envirenmendal AC Violiage Supaly
3 (*c) [ WRH. ) [ Valt §
Beginning of Callbraticon 25 &7 23
Finishad of Callbration 25 58 223
Rel. Sid.
Fosition : 10 Mo.:
1 4B04538-001
2 2 4B04538-002
AR5 3 - 3 4B04539-003
e aaET 4 4B04538-004
S{ref.} 4B04539-005

mnmshim&]’lf '

4 avann s

A

Equipmant : ‘Water Baih Cart. Mo 23TMAOTE
Condition As-Received ©  Usad llam Page: 3of 3
Reference © 230T-D0BTOCE
Result of Calibration = [ * ) Without Adjustrment
Function of LUC® ; Temperalurs Soune
Calibration IJIJ_C' uuc Average* Standard Reading [ "C | Unoerainiy]
paint Setting | Reading Position
(el ("¢ ('S q 2 3 [ Biref) | {+°C)
44.5 45.0 450 44 428 44,374 44,397 44,378 44 287 0.15
45.0 45,5 45.5 44 833 44 8578 44,002 44 877 44,802 015
Calibration Coverage
point Unifarmity | Stability Factor
{'c) ("¢ (x'C) [
&4.5 0084 0,040 Z
450 0.19 0.076 2

Average” : Tha average of 30 valuss in sach pasition

Uniformity : The maximum difersnce of measured lemperaturas at any sonsars and the measured lamperature
al the refarenca locabion which are coserved at tha sama tima or &l as clase &n absarvation fima as possible
ta determing the lemperaiure pattam or homogenaity within the chambaer under steady-state cand#ions,
Sability : One-hall of the greates) maximum difference of measured temparatune al any ane probe.

wuct © Uit Undar Caibralion

Mote | The repored uncanainty of massuramen was includad stability and axclisad unilomity,

Tha reparied uncariainty of messurement was based on a standard uncariainty mulipked by a
coveraga factar k, praviding a kavel of confidencs of approximalely BS %.
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= Certificate of Calibration
‘iﬂ:?;:\ “‘r P THS 19
Equipment: Balance Cartificate No.: £01223732
Moded: PxB23 tesied Datec 08 Decernbar 2022
Serial Mo, jor DL C23ETS4T45 Jab Mo KSPRIZ1S5TE
Manufaciuner: Ohaus Page: fo 2
Condiion: sy
Customear: United Analyst and Engineenng Consultant Co., Lid.

3 Soi Udomsuk 41, Sukhurmvit Road, Banpchak Sub-District,
Phrakhanong District, Bangkok, THAILAND 10280

Emvironment Condiion:  Ternperalune Z/C t 058°C
Humidity E3%RH + 3.9 %RH

Calibration Placa: United Analyst and Engineering Consullant Ca., Ltd. {301 Mircobiclogy Room)
3 Sol Udemsuk 41, Sukhumvit Road, Bangchak Sub-District,
Phrakhancng District, Banghok, THAILAMD 10260

Callbration By: Mr. Adisai Maknoi

Cafibeation Date: 09 Decembar 20E2

The Mathod usad: In-house mathod, CAL-WI-AT, based on UKAS Lab 14

Traceability: This certificate is fraceable io the S| Units maintained by National Institute of Metrslogy

[NIMT), Thaliand through DKSH Technology Co., Lid. Certificale No. COZZ21765

Ad Tt

(Mr. Adisai Maknoi) [Me, Rungrod Jeniittrakuicha)

Parson in change Autherized signatory

T cortiicats |5 send I Lts of masssssmen socovdng I e eeratons Sreem of ints (5], K provides tracesiily of messuement
miTabonal o nasonal stsscia or other mecogried retonl R ol

T FBSUIMTET UNCErminy wated o P aEpereied Uscerlainty which 18 gbisred bom e Eanderd oncertsiny rliphed by B Gewitige RIS VET 1)
i B b of confitence of approcdmanely 955 11 i deWeined in acooriance wilh the Gulde o Expraeion of Unceranty in Mesurement [GUM)

Thaas ity mary ba efiecied By Seviesons iom speciled pondilions, The resuila relsie anky 1o T Sarma bkl SEbauted of Mped. Ths gt sl
it b mmprochucad wncast b= Al witheut approvel of DHSH Technology Linded.

mnms‘l&imuqu

CAL-FW-CO1-14: 1T Sep 2027
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CAL-FM-COL-14: 12 Sep 2022

&= DKSH

af

Cartificate No.: GINZZITIZ Page: 2of 2
Calibration Results:
Without Adjustment
[Bocaniri: Emor Waight i ba 153 or 152 of Maximum capacily, taken from the certer of the pan as a 2ero relerercs,
L L gl MNominal Tes Value 200 g
EHE) Feafarance Points (g)
e A [ c D E
g nooo | o000 | oooo | 0.000
Repeatablity: Delermination of the skandand deviation of waighing balance., Readability o.0a1 @l
Naminal tast value [g) Standard Devistion
0 0.0004
500 0.0005
Error of from nominal ar mass vakie., Readsbiity a0t (g
Nominal Value | Conventional Mass | Displayed Valus | Emorof indication | Uncertainty :
ta (-1} -1} (1] (@)
i 1,0000 1000 0000 2.0010 208
5 50001 5000 .00 0.0010 208
0 10,0001 10,000 0,000 2.0010 208
2 20,0001 20.000 0.000 2.0010 208
sa S0.0001 80,000 0.000 n.o01a 2.08
100 100.0001 100,000 0.000 00011 20
200 200,0004 200.000 0,000 Lot 202
300 300.0005 200.000 0001 00013 201
400 400.0008 400,001 0.000 00014 201
500 500,0003 500.000 0.000 00017 200
500 £00.0004 £00.000 0.000 00018 200
The End of Caeriificala
memee :
S ETemmm naslunugu

2

Rafer o Certficate Mo CO1Z23732 Page: 2
Statements of conformity:
‘Without Adjustrmant
Readabilty, 0001 g
Maminal Vaiue hs:u:; Guand band (w) | Tolarance (4] J—
[ g L ]
1 0.000 0.0010 0.002 Pass
5 0,000 00010 .00 Pass
0 0,000 L0010 n.020 Pass
0 0.000 00010 0040 Pass
50 0,000 .0010 0.100 [
100 0.000 00011 0.200 Pazs
20 0.000 0.0011 0.400 Pass
300 0001 00013 0.600 Fass
a0a 0.000 0.0014 oo Pass
500 0,000 0.0017 1.000 Pass
B0 0.000 00018 1.200 Pass
The vabdRy of the el RN B g for differnnt places of uss. smvirormantal condilions or imenoper use,
The End of Statements of conformilty
T ——"

Delivering Growth - in Asia and Beyond,
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CALFM-CTH-14: 12 Sep 022

&= DKSH

Refer to Certificate Mo, CO1Z23732 Page: 1 of 2

Statements of conformity:

This canformity cerlificale documents ihe validity of the foliowing statements of corformity based on the measuramant
resuls of ] = c

The error of during @ ufder given maRguramant and emvircnmental conditians and
19 tha e by (coveragn B5% ) within the spacification, Tha ghan
meanirement uncartainty alrnady includes cther all efscts by sccording 1o the standard mathod, UKAS Labi4, Therefaore,
thosas par harve nol bean
Tolerance and Decision rulas:

Asssszmani of Bha confoemity of the measurement device are dore based on direct comparison of the relevan
romEALIne mant results with the tolerances and decision rule are prescribed by the cusiomer.

Decislon rie: [] Choice s Birary Stshement for Simpis Accaptance Rule [w = 00, Specifc Fisk < 50% FFa.

[E Cholce 8  Morrbinary stelseant with guard band (w = 1 L), Pass or Fai Specific Fish < 2.5% FRA.and
Coniion Piss or Conditon Fal Spactt Fisk: < 50% PFA.

Cumioener cafirad, Cusomars may define arbitrary mulfiple of ¢ 1o i sppsed s guard
band fw=r L)

- PFA— Probabdty of Falss Acosst

O Chelce G

wa,m&"\-

(M. Rungrod Jeritirakilchai)

Auithorized signatory
m_ ""‘_Eh" 1wz '
et wnaslumugy

Deltvering Growth - in Asla and Beyond.
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CAL-FILCTN-14: 12 Sep 2022

Without Adjusteent
Jab Mo, ESPREZ1SETE

af irdieation Beadability 000y
i
L~
i:::'
h“"“‘-‘,_
N
N
1 - K 109 000
X Erroesf indication = Uncart(s) = Useart(-} gy i halascn
=== == Lower Aceaptone limit —=ss=Upper Accmptoncabmit  ——— Lawer Speifieatin
———upper Spanif ication
]
enslumungy





