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Envi Equipment Service Co., Ltd.
1107254 Moo 3, Tumbon Bang Rk Fhatshana, Amphar Bang Bua Thong, Monthatusi 11 (§1]
Tol, (98 362 9151, (B9 478 THES
Eemmil: salpsilenyi-ges.com

Centificale Ne. | B208066

Page 1ol
CERTIFICATE OF CALIBRATION
Customir © Umited Analyst aud Engineering Consnltant Co., Lid.
#1 Sol Udamsuk 41, Sukbumvii Road, Bengehak, Phrakhanong,
Nl Bangkok 11260
Descripthon of Equipnient Consale micter
Mansfacturer Apes Imstrument
Maodel Namber XC-sn-v
Serial Namber 19a4011

I AContred Mo,

Environment Conditions Temperature (285413 'C

Humiiity {504 15) % RH
Cal. Dale ¢ DAMR2023
lssae Date (EM082023
L Method or Cali lon Procedure Used

LB, Wit | mitod State Fsy sl Protection Agency |
Thin cxvlifliat b rsseabic Vo muionsl mrilisd swhich seiee tha ity of messement noeunhng w e sl Sysem of Lt (151
Result of Calibration

T contf i vy ook b mprtencedt vilies i in Dull e with prioe Writtes spqinval-uf the Teshyseal Mansser, Eml Euipmem
Seryyon Compats | it

Thvese trporsmu nsevisinties i messimment aro oxjandol by u iverigs factoe of k=2, providing i $5% confidense byl

Calitrared by M. Sanya Sangnil Approved by

(M. Mama Fuekl
Techmical Masger

Certificare o, 1 B23-08068
Page -Jolé

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No. 547425
S-POINT METRIC UNIT
Cililseatlon Conditians

Mater Consio Informatlon

Certificate No,  E2I-408064
Page :Tolb

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
S-POINT METRIC UNIT

Callbrathm Condifims

Comsale Model

Nllbl_!_ XCATY | 0542023 St Temp 93 K
Serinl | ;
::R:‘r - | 1o | shsamns | SuPress | 60| mmbg |
SKISEX 7889 | mmby | | K 0380
it Calibration I i .
| 90004184 || e i | 0,000 | | Console Leak Check | PASS

Run Time Metoring Consule Calibration Meter
DM votume | Valume fr’:':: Valume ‘_::'_": ‘1’.:":;'
Elapsed oH Inirial Final Imitiml Final |l||.|l§'| Final
{]] Bl (Vo) (Vo) L] (vl [ (et |
min | mmbH0 | m ' < ' [ o
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e 0| 1136 | a2 | 1 iss g0 | 17
L P 1343281 | 143422 L] 15575004 a
K80 W0 | 1M3azn | isaaser | W 30 | asTsoia | issavoos | % |
13,95 Wi | 1M3see | ose | W a0 | ssseTen | dseiTe0z | 6 % |
[ 1308 ang | M3 [ 13sam | 8 3 isedsa | e :n
00 | 1344038 | 1384418 | 3 3 1867455 | 1
700 | 1344418 | taaes | 32 S STl | w |
000 | e [ vaen | a2 51 = | |

L] | 1344991 | 15271 | n a2 18731088

Certificate No. 1 E23-08066

E:;:::_m XC-STZY
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m@”“ﬂ @:;ﬁ:m. 0909 | |on-m|=u-ucmu_ PASS

Sinnducdized Dita Diry Gaas Metar
Calibrating Falmﬂ‘ﬂz al
| Diry Gas Meter | Cal Meter | Valve | Varistion | St & Corr | 0212 m'wimin | Varistion
Votwt) | Qe | Vwiueh | @) | ) | (8 | (it (At (AHg)
W | mimin | w0 | momin wimin m H.0
wi U138 i Lk ol (LA 4171 -0.333
oo | 0137 [ LS (X5 [ AbBAY |
note | 0.108 note | Lou? 0014 [T N 0.3
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Note:  TFor Calitratlon Focsor ¥, the ratio of the reading of the calibration meter 1 ihe dry gas meter, ucceptable
tulerance of individan! values from fhe pvernge is #0402,

Fit AHg, orifice pressure differentinl that equutes m 0,75 ¢l (00212 mmin) at stundand temperatueg ind

prussure, acceptable Wolerunce of individuad values from theaverage is £0.2 inches (3. fmm) H:ig e,
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Certificate Mo, : E23-080066
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Comsole Model | = < | owsa | A

Namber XCST2-Y | Date | Time NFMIRTOLE AM | iﬂ Temp 3t ] K

Comoke Serial Calibention i . 264

NerihGe 1904011 Referenee Mo, _| SERLSA802T St Press | o b |

DGM Misdel i Barometric E | Py

Nt SKISEX | | picrare S | mtig | | Ki 6

DGM Serial Calibration | e
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Envi Equipment Service Co., Lid.
1 1W2S4 Mo 3, Tienbon Bang Rak Phatthana, Amphuor Banz Bun Theng, Nonthabarl 11110
Tel. 098 362 DES2. 039 4TH TBES
E-mail: salesenyi-ees.com

Certifiente Mo, : E23-08072
Page = 1 of6

CERTIFICATE OF CALIBRATION

Customer : United Analyst and Englueering Consultant Co., Led,
Ay ! :::::L w:&uu Road, F
Diescription of Equipment | Console mater
Mo factarer 1 Apex Instrument
Musdel Numbser ¢ NCSTV
Serlal Number o OBOT04T
IiCoatrol No,
Environment Conditions ¢ Tempersture (234 1)°C
Humidity {504 15) % RH
Cul Dute o 1TM08/2023
Tssue Date £ 172023
i Method or C; Procedure Used

115 ETA Method || imisd St Emesmmentat Precsion Agescy)

Thin cortifiests o iraccatie i iy oF i

the el Systom of s (15)
Resull of Calibration

Thi. serfiFveale: mary 1t b rosseestueend silvex Uhan i B éxcept with pricn Wktien appnl of the Techmical Monsger, Favi Eyniment
Servioe Company Limiind

by & coverage factar of k=2, prmvading 2 95% anfidence level

Colibrwsed by 1+ Mr, Sanyn Sangnil Approved by

Tochnical Monger

lﬂﬂﬁ'ﬁ‘lﬂ.ﬂw 3

Certificate No, : E23-8066
Page -Galb

THERMOCOUPLES SYSTEM CALIBRATION

Sumypitbing Sywieny Fapeiprment Lo formarion

Comsale Model Number XC-872-V | Time B0 | 12:00 PM
| Console Serial Number | 1004011 | | Calibration Reference Na. | SERZ-ISG2T
DGM Model Number SKISEX | T DIGICON
DGM Sorial Nurber | oeostia || Serist Number 153169105
Meter Box Mudel Number | JENCO 768 KF
Mcter Box Seeld Number | JC 17215
Consile Thermocouphe Simulator
Clangel and * Meter Box Cha Temperature Reading { *C ) |
wstpaint [ g0 [ 250 | 3w0 [ 930 [ 1490 | 2600 [ 3700 | 4520 | 5050 | 8160 | 10380
Stark 70 250 | 370 | a0 | 4o | 2580 | 3700 [ 4L | 5920 | $1a0 | 1eane
 Am v 30| 930 | e
Frobe A0 s | oo [ 1aen
Filter -16.0 340 | 830 | 1490 |
Oven -16.0 370 | 934 | 1490 | i
it 6.0 T [ [
Stock £ 1.50% Absobute Meter £ 30°C
Prube Lo Fit 2090
Filter = ST

Certificite No, < 2308072
Page -2 ofh

METHOD 5 CONSOLE CALIBRATION
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425
S-POINT METRIC UNIT

Lallieration Comditiom

FagtonConyersion

172023 L W8] I satemp | 293 | K
SERZH-IB020 | Std Press | 760 | mm Hg
15674 | mmHg | | K 0,386
0.99% i ! Console Leak Check PASS
Run Time Metering Console ) Calilrrating Meter
éﬁﬁ“:' Volame | Velume 2::;‘ l;::n; Yaolume Valwme | 2::‘]: 2:::
Elnpsed DH Initial Final Initinl | Final liitial Fimal Initial Final
=) Pud | Owd | Vi | dd |l | (VWD | ) | e
i mm O | o m* o e m' m' T b |
12.58 10 TOLO%I0 | TR0 L] % TOLEH294 | 16501 b b
1267 130 THII0 ‘NII._;'-'!II }; P 16301998 | 16315584 m 8
95 6.0 TUIL3R20 | 7015120 bE b2 ] (LENTSY 'I&.‘.-_“I-IIHI g} ]
RL63 60 TOL6620 L] b2 163.HM06 | Thi4d110 pLd 8
1485 0.0 To1.9490 L} 2.3 16344794 | 16372240 14
1483 40,0 922290 % R 16372240 ] 16399018 m 7
1050 e 7025230 2 b 164008 | 164 2HT0R 6 iﬁ_-
1027 me T92.8030 [ 9 b2 1642298 | 1645500 i 16
.0y 4.0 L an 16456056 | 10483294 24 6
[ o i W | 1w LA B3204 | 16510484 0 |

nansluniuau




Certificate Mo, : EX3-DEO72

METHOD 5 CONSOLE CALIBRATION

Puge - 3ofh

USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425

5-POINT METRIC UNIT

Cluiilaratlon Clonditlons

Fretna Conviersiins

EES

Meter Consile Lifi Uit

xesmy | [ owe [vime | tmamzozs | "B | |suvemp | 25 |
C;l“! L l C:l!:ﬂw-linl;“I SERZIABI) Sud Press 0| wm He
DGM Model - Barrometric 5
Number SK2SEX Friseure 756,74 mmHg Ki 0386
DGM Serinl Calibration -
Numiber THDI3ISEN | Meter Gamma 0599 Comsale Lenk Check | PASS
Calibiu
Data Diry Gas Meter
G Fuetor Flovrate
Diry Gus M K th Value | Variathon | Std & Corr | 0212 m'ua/min Varintion
(Veoat) | (Qeoun) | (Vg | (Quisnn) | (YD (Y)Y (Queesteon} (SHg) (& Hu)
m' | m'imin ' tm'fmin m'fmln mm H)
0136 | ot nmo | 08T 0001 [ S1002
0036 | monn o | 0878 [T i 2116
0136 | nie | 03 s | 0978 a7 115 47.907
O T T 0.975 114 0ms AH.A4E
e | 0267 i 0,975 1004 (X1 49,118l
wne | i2eh Wine | 0y [ wue
0o | 267 wnze | 0971 [ [
o7 266 0120 1964 {0z (L0
031 = oy 1963 (10 nme
o | oh2es | oouey | 0oa2 AL 0029
1871 | ¥ Aversge

MNote:  For Calibrorion Faror ¥, the rtio of the reading of the colibration meter to the dry gas meter, acceptable
talerance of indivichal values from the sverape & 20,02

For £sHy, orifice pressire differential that cquates to 0,75 cfim (000212 m!min) ot sendard pé
pressire, acseptnble folemmce of individial values from the average is 402 inches (5. 1mng}

EES

1

disle baformnibon

Cenificate No, : E13-08072
Page :5o0f6
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Flowrwe Standardized &
Coreeted (m*min)

hons

Canwide Moidel | 0935

Number Xeamy | | Dt | Time 17AR2E23 AM Sid Temp 103 K

“::“k Sertal | ariar Callbration SERZI0SA2Y StdPress | 780 | i Hg

| Number | """ | Bl

DGM Madel ;

ceaigks sy | | Beem 6T | maig | K| s B

DGM Serial || Calibration .

Number UOESED | Mreter Gamms nea Consode Leak Check | PASS
Cotibraiinn Da: 1762003 Caliteion Relimonce Mo, SER2509029

Meter Pressurne vs Flowrate

i

TS

vl | 'ﬁ‘”

0O ——
0.000

Cumsole Senal: [

20,000 40,000 B41. 000 RO

DM Orifice AH (mm H20)

100,000

wnanslunuAy

Console Model - .35
Numbor XC-571-V | l_hl! Time 17M18/2025 | Am
Console Serial | Calibration
0807047 | efbrae, | SER2I0m SwPres | 760 | mm Hg
- Barpmetric
SKISEX | Piisstire TET4 mmHg Ki 03R6
Calibration
LIRS ) | A e L.999 Camsole Leak Check | PASS
Cafibontion D 1762323 Cabitmtiim Hefomnee Mo, SERT-08009
Meter Gamma vs Flowrate
L
o - - - - .
|
= |
s 0950
E 0 1:,;; i - Gammn ¥
& oo 0972 e - Mix Allaw ¥
e} 370
Z Min Aflow ¥
=
0.960 |
095 i
oodg b— 1| P T ) |
DOGH  DOOS  BOID DI OR20 pARS 0AME O3S
Flovrmre Standurized & Crrrected {mimin)
bt

THERMOCOUPLES SYSTEM CALIBRATION

Sampling System Equipment Difarmatiog

 Consake Mitel Number XCETLY Dite | Time 17082023 | 02348 P
© rial Number BT [E No SERIY.H020
' DGM Moifel Namber SK2SEX  Reference Thermometer | DIGICON
DGM Serlal Namber 003580 Serinl Number 183169105
Meter Bax Model Number | JENCO 765 KF
Meter Box Sevial Number JC 19717 |

Comole Thi i
Chunnel and Meter Box Channel Temperature Reading { °C )
test point -850 | 250 | 3RO | 9X0 | 1490 | 260.0 | 3TL.0 | 4E2.0 | 5010 | BI&0 | JO3RD
S17.0 | 4D | 370 | Y50 | 1490 | 2550 | 3720 | 4830 | 5050 | BA7.0 | 1040.0
<170 | 240 3o 950 149.0
! -I7.0 | 240 | 30 | 950 | 1490
i -170 | 240 37 950 (LN
170 | 240 | 370 |
‘ol R:
Stack £ L50%  Absolute Meter £ 3T
Prote + 3.0°C Exit £ 100
Filter = 30

S
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ENTECH

Calibration Certificate &

ENTEE

Calibration Certificate

" prs ]
. Certificate No:c sisse o Certificate No.: G 660254
Date of lssue : 2{-un-23
Standard (Tabla 1}
Instrument description 1 Flue gim Anddyesr T ) e
Tnstriiment madel 4 Testo 350 New
Instrument serisino,  §  H996:S Ogen [ 02 ) 2496 % Vol e Lnde e
0o or contralno, 3 WAEEFM D0R/25E0 Qwygen { 0 ) 10.04 % vl CEHER Nt L Niw-26
Manufacturer 3 Tast SE&Co. KGA pgen (D2 ) 2402 % Vol ot T Nt 10-Feba?
Prabe description P Carbon manace { 00 BY.14 pprn CE-0M0-21 Nt 14-Feb-17
Prabe modef 1. Caron manaade { 001 309.9 ppm Bo3f21 Lndn. 7373
Probe serial FR Carbn maride { 00 £003 pprn 45501 Lnde 09-Agg-24
Customer name 1 Unded Arelyst s Enginaerky] Consuitar Co,, Lt ‘Mtrngen Ciaxide { NOZ ) 30.34 ppm ey e A3
Customer address £ BE SO Ulnine 41, Sukumyt Rd., Bangehak, Prcaknanang, Bangkok 11260 Hitrogen Chige | NOZ ) 6056 fpm I2072L Lnde 253mM
Witrogen Diaxide { NOZ ) 2002 gpm I Linde: 202423
Total peges of certificate : 3 Fuges Habic Oida { MO ) 30,01 ot [T TR o 19Feb 25
Receiving no. © L2 Bt Cuile | NO ) 1515 ppen 6L e 1dene2s
Recalving date, : Wand it Cikla { N ) 30,6 pom B Linie [ERNEES
of © o GadCa 2408, 10.04,21.07 Wi, Carbion Monode B0.54,309.9, 1003 gpem, Salphur Diosoe { 502 ) 50,04 ppm 320521 Unde: 250123
Titrugen Diceecs 3034, 811.96,202.2 prm, Nir Chiae 30.01,151,5, 3906 ppm, Sauphur Dimage { 502 ) 1006 gpm 150722 Linde D-Hav-24
Sudphur Dot 504, 10086011 pem) Suphur Diosdge { $02 ) 6UL.1 gpm 1421 Linie Pl
Condition of LUC, B Used
Amaient condition : Mt ware-arkd out the Measured room canditions
Temperatue E 127 %C Humidity : 678 WRH Presase ¢ 1005.1 mbar
Temperatore 12345 °0 Calation conditions
Humiaty + 55+ 15%RH Gas Tamperatue | B C Fowratg 1 1,200 mifmin Gaspressura | 1020,2 mbar
Calibration place . };;Il;lsmmamww A7 Yaek 4, Toongsanghena, Laksl, Barghck Rmills. (Hébore (Table 2)
Standard Mean of Uncartalnty
i d & Thes mstrument companon with Smndard gas micure aomardng Ferasiiacar Sandars) Values uLe Frear (E5]
o celivation work instration na, WIHCL-Z8-C OF (ivol) ] 236 0,062 215
02 (%) 1004 101 047 020
i i 5 e i the et B ekl et O (Vo) it} 240 0.8 LE]
Metiptie dyy covernger factor k=2, weicly e a oo ofsintxaion foa g Py of 5%, €0 fppm) B4 w a4 au
TR CETRRE & A sy £ R Lo [9sr ERVNDRTRNIE (VKRR £ {ppmy ing a7 138 &
This Caliabion Cortiiczde may o b reporsee oo thar 13 Al et il g PR of te i o 0 {pom) 003 %S -38 12
AR CRTAIGHES Wt SETSHTE & SV 0 VAR v The RRUTE relale Nl 80 e ems festedCaiBratad. N (g} 03 74 244 a0
Tz condifrbion covinfaat vy sttty i il el AT Ao e NE2 (ppd BG5S M3 34 &
TR Syta O LS (5L NE2 (gm} IS 2053 i 12
Date af calibration v Mkl O (ppm) oo b2 an i
NG (pgm) 1515 143 a5 a4
NO {ppm) 11 A 2l 1
/‘-’ o ‘../(, ﬁﬂ_ W 502 {ppm) 5004 5 29 all
L] L 5t (apm] 0o i 102 ad
Mr, Kwerchal Khamdaung Mrs. Hangucs Wongsetes 02 (oom) BOLL 65 sag 13
Calibratian Tachnician Technical Manager
L0 e Pagelof3 lasuedt Date 25015
FM-CLO8-0 v Page 1ol 3 tued Date 6/13/16
. .
Entech Industrial Soltion Co.Ltcl mnmﬂutmlqu Entech Inchustiial Sohtion Go Lid wna'r:‘lumuqu
177121 Bl N AT Yopk 45 , Liovkesd. Blnregvok 10210 THAILAND Tel O-27 798535 Cultwathnfentes)y o it 17121 Sai AT Yok 48 Laks, Borwhkok 10210 THALAND Tel 0-Z779-88588 Calbratior@ertocos th
T |0 0 DASIE0ANAGT  windddn o, th Tex 10 © OHOSAIG0355 W aniaehaa iy

ENTECIH Calibration Certificate Y& ENTE E I_.! Calibration Certificate R
N Cartificate bio.s G Gast oo S
Certificate No: G 60612

Date of issue :  06-0ct-23

Results. (afrar adju (Tabla 3)
Standard Pean of Uncertsinty
Paramatar of Standard i i Error e Instrument deseription  §  Flue Gas Avalyesr
Instriment model 1 Testo 350 New
02 (V) 2498 256 o952 215 Cantrol unit serial fo. ¢ LIRSS IO0
o2 (Mivel) 14 .t bz a.20 Instrument serinina. @ GORS9SITIT0L
2 (ol oz 2110 oo 2.30 10 ne. or cantrol no. £ UAEEFM. 00772560
o0 {ppm) (AL Al 0sh a Mamuacturar ¢ Tosko SE K Go, KGaA
0 () w89 209 a3 al Prise duscription B i :
o2 pam) 0o om 2 i Probe model # E
WO (g 034 27 244 an Priche serisi fo i
NCEE (e B a1 03 a4 Customer name o Unitéed Analyst and Engnoering Considtent Co., Lid.
NOZ (pprm) 042 5.3 ] » Customer addrass 81 50l Udomsui £1, Sukrumt
e ! s o kil Sl : 1 Rel,, Bangenak, Prmakhancng, Banghok 10260
O Tapin) 1515 155 35 an Total pages of certificabe © 2 Paoes
O {ppm) Jans us -26 12 Recaiving no. P LIIEed
502 (ppm) .04 st ol &0 Receiving dato. 1 Sl
S0Z (ppet) ;::8 :: 4;: 5]:’ Paramtar T Gas Colbr; 2456, 201,04, 21,02 Sovek, Carbon Morosids B0L14,302, 2003 pom,
507 {ppm) £} L 3 Bilrogen Diwide 30.34,80.95,200.9 ppoen, Nitric Cide 30,01,151.5,322.5 ppm,
Sulphur Dicsde 50,36, 1008, 6008 ppo)
Candition of UUC. 4 lisert
Remark ¢ | coojirel = 1 ol 1 pnayieel = 1 pom.
Ambilent condition 4 MIof the Massumient ware caned out tre stablas lshatary
Temperaun: L EI45 T
End of Report
Rep Humiity £55 = 15 WRH
Caibration place F1121 Sl Ngamwongwen 47 Yaek 48, Toongsonghong, Laksy Bsngiok 10210
Calitration procedure no.t  Thi insramant was caliontis) by comparsan with Sangand s mhdure secerdng
e enlitivasion Wrk Instricbon ne. WE-CL-20-C
Thes coitvtion corttiats ¥ & staled & By ¥ O measL e
Ml {1 etverge et f=2, Wit for i ol GRS ECeon (8 cowmae psaENty oF Atgreantely BSY,
s s o atem i jat o,
TR Coalriatio] CEriyate ity ot e T o S il vt Wit the permissn o I sy ety
Cotation oGRS WU SRl s ot vak s THE RSTARS (&N drl 2 He e Bwtevd citvates.
T Ry certate chamns e fracaliily fo Al standvols. aiich roslin measirement actaring i Hhe
It tioral Systen o ity (511
Date of caltheatian 1 0%Deel)
. Kwarcha Khaindourig Hr=. Nanghuck Wongssttee
Calibration Technician Technical Managar
R SR e vt FALLO9-C Rov st Pagalald Invuesd Dot 26702716

Sehton Codtd wnanslumunay
AT Ynsh 4B Ty Label Banghoh 10710 THAMLAND Tel 02775 880H Calbrutionteninoh o

Taw €3 D1DEBIBCAEEET  wswanischoo o

wnanslaimuny

'a. Laksi Bangkih 102101 THALAND Tal 0-2776-8588 CalbratiorSuntaciiadih
Tae D JADSSIROGREET  wwwariechcith

Entech Industrial Solution Go.Ltd.
177121 26 AT Yiws dM. T




ENTECIH Calibration Certificate B
e S

("

Certificate No.: G E50614

Standrd (Table 1}
Standard Cartificate Na, Varar
221 Linde
Luygen {02 ) 10,04 % Vol 54015321 Nimt
Darygen 02 ) 21.00 % Val G127 Nimt
Cartwm mérwaide { CO ) 80,19 ppm 0G-0040-22 Nemt.
Cartion rondde | €0 3 302 gpm 1915723 Linge
Carbion orcde { €0 ) 1002 pom 258423 Line
#ebrogen Diada ( NOZ § 30,34 pom et Linge
Mtrogen Dicodde { NO2 ] 80.96 paen 1290771 Linde
Mitrogen Diodde ( NOZ ) 3018 ppm 107513 Linde
Patric Qe { MO ] 30,01 ppm CED0IA-22 e
hiric Coocke { NG | 151.5 ppm 016415 Linde
firic Qe { MO | 322.5 pom 1994/23 Lnde
Sulphur Dicwid [ 502 ) 50,3 ppen HIAIS Einda
Sudphur Dicide { 500 ) 100.8 ppm 3507712 Linde
Suiphir Dioskle | 507 ) BOOE ppen /23 Linde 1Tdul-2s
Maasurad room conditions
Tomperatune 1 o Humidity. DBET  HRH Premue 1004 ntaar
Calibration conditions
Gas Temperatiarn | T Fowrte 1100 mimin G priesane - L0184 pos
Fesudts (Wi (Table 2}
Parameter of Standard thema . Ermor
Values wuc [£1]
02 (W) L 246 418 Q15
a2 (el 1004 10,07 [ o2
az (vl 2102 L .08 030
0 fppen) 20.0% 81 113 10
Ca (ppm) anz 04 1 B
0 {ppm) 1003 1008 ] 12
RO [ap 3034 . BT 0
02 oo} 8196 B4 U4 1]
N2 (parm) 18 047 a1 e
NG (pam) ET ;-] 401 a0
O {pgrm) 1515 157 25 L)
O {ppen) 3225 m a5 12
50 (pom| 50,36 £l 36 6.0
502 {ppm] 1008 103 22 il
503 {porm| 60413 [ 53 13
Remark : 1 anclimal = 1 %, 1 pmolfmal = 1 ppm,
End of Report
FHATAI-C o Page 2t s Dt 2602/16

Entech Irdustrinl Sohation Co.ltd W
17/121 S0 Nemwommaoe AT Task A8 Toormoonatonn, Luks, Snreiok 10810 THAILAND Tal 0-277 s E

Toe |0 O CEEIROESEET i onbeaion 1

TIMANATEE ASSOCIATES COLLUTH

o03-56 Fuge 2 of 2 Fages

My,
AN

¥

NAC =
Accreitert colbrution faburatery N
HRARATEE ASSOCIATES COL LT HOAIC 125308 7 A
el e NSC = TIS1 = TIS 17025
Ivtaton dskicoes o Lo FABRARIOM (157,
3415, BT CALIBRATION 0367
[ Wb, R ghckval, Flaw messurement fabarteey
g, 10 Trmend Caliation senwies deparment.
Tol stazmedinL]
Vicsie BT
ool e cs bbratlon s atie om
Wk stes week it £
Cemificats No. | COF-002-66 Paipe 1 of 2 Pagm
MEASUREMENT ITEM +To Lead Onfice Cubratin prosedurs;
MANUFACTURER : Angarsen Instrumests The Dyifiee g flow device wis cflbrstrd it
MODEL/TYPE s Stanctrd ity tiseoce it Meter firots
el ik o Meter) Mae) CES/AME/ W, The Wintd Doy
1D WUBMEBER UKEANY, 0511257 s daadt s s colfBgn guitallg
CONDITION AS-SECEVED + e item
cusTOMER + United Bl and Emgimenting Cemdtant Ca, L T cevi i grosides @ traSRob R T
A1 S Udornaus 41, Subhumt e, Bargohak, Flvushanang, mhﬁrhnrﬂwﬂnﬁ‘lﬂ-umﬂ' i
Banghok 10260 Hansderggiz s o renliggion of e it
et amlb A1) vt WAL (Wertionol
RECEIVED DIATE (720 iy Lestitute of
MEASUREMENT DATE. 14 jul 2023 rmher; GEEARGT
ASSUE OATE 18 23 '
Undernsinty of Mossrement:
The o i bt
S e oum thr starsdard urcartnty mubinbee by o
ths fall Smvernge factar i, Wiicd fur o sorma
Temperatom EERPET T o
* : of nnramarsly 855, The standard uniersinty
Reative Humidity AL 50 ®AH e Hagth R Sl
Armospheric Fressire 1MoL hia Fushiutinn of ey
kot ik 4 e wwpeslent of bnesetuinty in
mewement’
CALSRATION CONDITION:
Pracanditian £ 24 bours at amblent esndhions,
Massrnment Conditian + Tha average values during Moasunamant are 3.9 'C and 54.5%AH.
NOTEs: i i e
TABLILATION OF RESULTS

‘Thee tabie on et page give the messored valles.

Catlirate b,

T M St Thachalad
SR ——

AR Aserares on

mj}c §

Aqyrmued signatury:

o fl

1
X I;lr.?hl‘ll\‘l Beosesarsan
il atian Degmrirness Manage!

MERSUREMENT RESULTS:
The Orifice gas tiow divce Hants eber), The Hormll dikwas used a1 4
vatam, The stanant 5°C (1 K] et sanilan Teapectivey.
Tuidle 1: The fesutts af g Standard catbrstien datm
Fhow rate Frussure | Tempetatien | Temperaters | Ap meter |0 Ovifics Seandard Flow |t
Fate iFal ITel el T
mmig = ': g ol ey
T TS WHE FEET) e e 1 0648
1 754 6% 1380 an 1350 3136 1705 e
1 54,008 s pik ALare AFm o 1457
a 5,004 s EER L) 0033 Lt Lo 1
3 153,894 e 4314 0415 2350 Lh71 135
Siege fml: LameE
Interceg i ansE
Cormlsban corfficent {1 0.7
Uncertaisty fh=s mas  mfmin
Tabla ) The results of Facroal calboarien s
Wlow rute Prowure | Temporsten | Tempersisrs | Au_rater | S Orifics standard Flow [l
e tPal ITel Ttml ¥
' v L L ity 0 i
1 EE) PR FERT) TG0 =T} 01
b e g EEet) 1330 1738 ua1y
1 134 aTH 73 A1Lun a3 1052
A un 754,004 AT 6 a3i aam 1138
5 1480 153,094 a1 3118 20415 7450 1557
Sape jult 1306
mtescep i oI
43
Uncerininty 4 = 73 nas
“**tnd of Certificate of Calitmation*+*
—_—
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THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEFT IN FULL UNLESS PERMISSION FOR REPROOUCTION HAS BEEN DSTAINED

IN WRITING FROM THE LABORATORY

TECHNALOGY PROMOTION ASSOCIATION (THAILAND-JARAN)
CORPORATE SERVICES 3 EQUITNENT CALIBRATION AND TESTING SERVICES
4380 PATTANARAIN ROAD SE1 18 SLANLUANG, SUANLUARG, RANGKER 240

TEL, B3777-3000.24 FAX. G-2719-0484

Certificate of Calibration

Certificate No. : Z3P1407
Page: 10F2

Thin cectificats smiay not be nepeoduced giher Shan in fl,
wxenpt with the prior witten appeoval of the hoad of
Corparass Sarvices 1 Equpment Catliration and Tasting Services.

Equipeniit : U Tidte Manomelse
Manafactuser: Doyt

Madal ; 1221 IWIM
Serial Nou:

10 Na,: LIAE EFM 02212560
Condition As-Rucelved: Used liem
Recelvod Date: 24 Apdl 2023
Cabibratian Date: 09 May 2023
Reference: ZI0A-TAIWST:

Ambiont Temparature; (23 £ 21 °C
Relatvo Humidity: (S0 =18 R

Atmospheric Pressure! 1010 moar

Subaritted by:  Unitea Analyst and Engirssring Corsuliant So.Lid

81 Sai Ddormsuk 41, Bukbme Roed, Bangchss,
Phainarang, Bangkok 10260

Procedure used:  The calbrmtion was conducted by diet comparison methnd agamsl Presauns Maasinng Instrunents.
Standartt sceording 10 in-housa caltration procedurs CP-PO4, sing * OKDAR 81 | Caltrslion of Pressum
Gauges, Ediion 032014 * 36 3 guidatnas.

Candition of this result of calilraticn
1 Referancs standords nmuments ©

Inatrymont
1) Pressur: Calisratir

Madal Serial Mo, ECartificate Ha.

PCI06F 1148
2 This resuit of calbmalior was made on mouesizd al e painl specifisd by customear

3 Seates mnd covearsion faglor is 1 kPa = 40146391 nHaD

A.This rstramant was used cioan dir and ol 88 prssum madla.

& Ths rslramant was caibrated oy applied presaurs 1o high-part {+) sids and low-port (-] site open 1o abmospherc [rassin,
& Ths instrament was retalked In verical onenfation and kop of he pressung porl was used a8 (he mfarancs kMeal,

T Tha coificits i villd onty t the item calibraled an d8ie 8nd place of calibration.

& This Canticalion |s smcashi to ihe Inlemptonal Sysem af Link maintained hrough-

~Matioral Inglilea of Meirciogy Thatand (NIMT)

Calinrated by :  Suwit Aussarms
Essui Date | 11 May 2023

Approved Sigratory ©

Dun Date

MPLIATEE 24 Aug 2023

Adt=pel P

| | Pralines Pratgsipel
| |Bum Swaannsst

T Astapat Parurach

wnanslumuny
8 0314241



Cort No.. 23P1401
Pape: 2612

Range : D InH,0 to 38 inH,0
Scale Interval ; 0.1 InH:0 Tha Fifih Estimats |

ULE Indication

High-port side  Low-port side AP Error

finH.0) {inH;0) {InHz0) {inH,0) [imH; 0
0.00 0.00 000 0.0 n.eo
200 100 nes 186 002
400 2m 188 398 -0.02
B.00 .00 258 598 0.0z
80D 200 -358 786 -no2
0o 500 488 .98 -0
1200 .00 400 1200 (ki)
4,00 700 J.00 14.00 nan
18.00 a.00 .00 1600 000
12,00 0.0 500 18,00 0.00
2000 10.00 1000 2000 000
22.00 19,00 A100 2200 0.00
2400 12,02 -Az0a 2402 002
2800 1302 -13.00 w02 naz
.00 140 1400 2802 002
a0.00 1604 =16.00 3004 el
3200 18.04 -16.00 i 004
34.00 702 -1T00 3402 ooz
580 RLLEH ATE8 3589 016

The uncertainty af measurement wes + 011 inH;0
*UUC = Unit Under Calibration
* AP = High-port side - Low-port slde
The raporied uncartainty of measurement was based on a standard unestainly mullipied
by m coverage facier k= 2, providing a lavel of confidence of apprommataly #5 %,

~olo-
Attepe! £
v
a 1160340
INHOVATIVE ISSTRUMINT CALINEATION L AR
PRI ATTVY TRSTRA ST 0, 1T TR N &
00 SRR LY. WIS TR AR (8 1 AMEIS IR AL
VIO A PV SAMI T TIRA AN PRI I TR AR ANT)
TI0 4Ot £ L2 b
Cortilieats No  2LATM-20)
Firipmest Mo 1 Rosp 20211919
Wit of Calfberstin :
Vettgeratury Prowiry =T e Frrae Alneermuinry
o (ks Demin (Vb (men} miny
2490 LU 1458 1480 i nan
pER) KA 1500 15m <A all
i 10083 1500 14m 10 0
o [ICIES] [EN ] (L E @l an
2 [T [ 130 i a3
Mot 10 Starctand UTIE | D Lider €abseation
<UL eferune Comifiio) « 412400, 1001 kit An
Vies Waat 1 fie it by i
. Prer _ Tineas
Q:neas = Qrefx—'—‘x P,
Piet Trer
whese 13 Flaw Witz 1= Al Pressure | = Absolur Tempershu

Mes « Mesaurement Cundition vl = Stardind Conditin

* Indlcstes st arciediied
Bl ulf Crtifenie

aenanslurauny

IV T0E-AFRGIE Rew 00 e dinte DE0T/10

INNAOVATIVE INSTRUKENT CALITRATHN | Al
PRSI ATIVE TRSTRUNEST 00§ 1T AT e T

U R U HUL AR ) TAMBNS AR AT,
AR AR PHLLSANIETT PIAKA® PROVESCE IS4 THATLANT

TERS LT R AN, 24

Certificate of Calibration
Clustumes Cerslficats No 1 23-87M-3411
M LINFTED ANALYST AND ENGINEERING COMSELTART O LT Iegset M | Beg-2001-1010
Aildiess 1 i Lok 41, Sublsny i Bond, Rasguiat, Prakasing, Hanghok 1260
Unit Uil Caltiratian Deails
Mesuement lem Air Pl Seer
Mumnfinimr L]
Mokl el Cl DL St Model - -
Hestul Humbier LenwIn Senr Soria] Number
I UAEEFM 502561

|oovmmmn of Culibwntion AR & ALK VELOCTEY MELLY

Calibirarion Envirunmens sod Deiafls

Tenipersturs s
Fhenmidity S5RH =20 %00
Hlememessic Frissars 1018 = 10k
Roceiveil e T Septomiber H02)

Calibration D T Sapinsbor 203

Culibtion Prvebire fuehoisee meihod E7AFM-0) by Compurizon sechniim with Stasbsnl Vrimary Pl Calitmton

Blelerrmee Standard Wik Nt bat Nisrlont Trmtelsis Due Cullbration
AT Flenw Meiey Cifibeancn 3 Srasdind s [ Senshdyue 13 puity 2024
Adr Flune Metid Cillibeator & High thow INSHOI 2002 Smsidyme 12 Baly 3024
Tempetature fnde ari [l ey I Fehrunry 2024
Frumm et AN AN AT T T Baewmber 3001
Tencesblity ¢
This € emificane is tnaceabic 1051 Dme ihnugh Sesadyne A2 Acenodiionems fe 189551
Wtk
Ty ¥ i ki s Facior = I prviding o b 65 1
Calitrufin iy ¢ e Appraved iy 1

Mr. Nuppeidon | ussgart Mr Passit Matuasom
Siervlu Cilibwstion [aginger Calibwarion Lugingsr Saperyisor

T T = 7 Septomber 1021

o The onificse

tenarslumauny

I TOE-AFRA DL A D ssue doite DT 18

INNOVATIVE INSTRUMENT CALTBRATHON LAR

ENMEV ATTVE IS TRURMENT €00, L0, AT OFFCR

180 MOD 1L SOT FUNTINAKDIRN 11 TAMIITN BANG KAR,
AN iy T

AMIFICE TARG PILLSARMUT FRAKAR PROVISCE |04 THATLANTE ey

TEL (RHI2E bS50 | FAN (66 I0-T3 16T 140

Certificate of Calibration
Customer Cerfificste No 1 T-TPM-01
e UNTTED ANALYST AND ENGINEERING Reigiesd N Reg 20281018
CONSULTANT €O LTD.
Acldrem R S0i Udamuue 31, Suklwmyic Roal. Baghuk, Fakiming. Page1 12
Wumghink 1260

Unit Under Calileratisn Dietails
Culstmatiim Parnnster Termperuurs

Jstrument Kame Al Ve metes Hange Culibration | 17T 1630 T
Wlanifutarer [5]] Type of Sewmar - RTD

Model Pk Cul DCY Semsyrr [irutter (maml | 3

Serial Nymher (BT Calibration Feitsm (i - 25

Reesalutim e Intremment St = Usod

103 Mursber LA A0 25

Calitration Envirenment und Detaily

Temperatine D CEIC
Humidizy = 33%RH A I3%RH
Received D 7 Sephrrier 1073
Calibrated Dase I Sepeemiher 2013

Calibeion rnesdure - g sethiid CFTES1 by Comparison with Stndsat Themimeer.
Mefrence Standard + Diginl Thermoimesos with Setsor, Manufscturer: GINGOAGINGO, Madel: G711 RTI M, S5
NEOO0ST, 3 I2-TPM Which s calibniiea cm 17 Fihusey 0123, Calibwation Cenificale Ny - QR

L
‘Fraceabifity Thes Ceriificaio 1 irmceuble o 14 me gl Qualisy Reborn Co., |1d, MSC-DNSE Accredieation No

Calihrstion (297

Note
The reporied ursrrtinty I based in stumbin usceraimy muhiplie) by e Covernge Factor #=1, providing i level il confidens:

approsmatly 95%,

Approved By | e
Mr. Moppadon Lusngur
Tahnical Manager
T Bale ¢ 27 September 22E

dal e umnaqs‘himuqu

PN TR R 1 L i 1

™ e i il whibian




INNOVATIVE INSTRUMENT CALIBRATION LAB
NNV ATIVE IMSTIEIMENT €0, LTI, AR OFFICE

TML MG 13, ST RUNTINARCORN || TAMBCN BANG KAELL
AMPHORE FBANG THLLSAMUT PRAKAR PROVINCE (130 THALLARD TS
THL: LONZERG-S860-5 AN 60031107140

Calitirsrles So1i Crrifieate No ; 2T
LUK Aitasimos) il Wit Waguest N ¢ g TEAS
Page= 21
Miemals ol Calibation |
= AN Wiy it Nmmriei
IR Tewtien Ll {akl Ll
W o an nEL
mas Ha nn et
a2 mi =0t nes
™ 15k o) L nix
) ano am iy
A5ANE uo n iy
) s L n
o man nn o
fon F1] n an
Wam Wl LA} 3R]
i Hou B2 el LAt
M -l -1l LR
A a8 -2 LAk
R TED -0l wl
il al Certifiesie
Calitrated o : @,}y
Bl Simichok lirepob el
:
edenanslamauny
W TITIM:O0 B 01 benia dhatee £RU2 200
CartNo.: 23P 1856
Page: 20/ 7
1 beatlin. Witha Range : G60 hPa 15 1000 KRy
g Seste [nurval | 1 5P [ Tha Fifth Esfimats |

Increasing Prossune

Applied Pragsirn (Pl 96680 | oeaas | onnio | oetee | 100533 | 100338 | 10aee8 | 100827

LG Tniicshon (TP 8600 | BiD0 | a8an | 8860 | 10000 | 10400 | 1004 [ 006

[Erar thFal 170 [ oos | adp | ame | a5 ] A | ade [ a9
Pressun:

[Apibed Pruscrn (nPa) | 103627 | 102397 | 1015.48 ] 100164 | 95207 | 01,54 | 870.00 | 65600

UG Indication {hPa) 10300 | 10 | oo | woes | weas | oeon | evos | seon

Effor (hPa] b7 | am | 348 | -am4 | a0r | 14 | b0 | oo

The unoerainty of measurmmont wes = (.30 hPa
* UG = Lint Undr Calbeotion

Th regadnd ncerainty al maasumTRNL was Saned on & standand uncetanty mitple
by a coverage factor k= 2, providng a leves of confidence of approsimalely 95 %
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CORMIAATE SERVICES 3: ROUIPMENT CALIBRATION ANIN TESTING SENVICES
34 IATTANAKARN ROATY SO0 1, SUAMLUANG, SUAMLUANG BANGRIE 10230

TECHNOLOGY PROMOTION ASSDUIATION (THAILAND-JAPAN] o
‘% g
i

THL (-TI-ME008 FAK. 0:27 190184

]

frebtytimigen
Certificate of Calibration  Certifcats No. | Z3P1852
Page: 1002
Equipment : Anstoid Dol
Thanutactirer Bariga Thus cersficalo may nof be ruproduced cthar San in Hul,
2 axmgt il the gl wrilhen appeaunl &f tha hesd of
Toder c Coepurati Servioss 3: Equiamant Caibration and Testing Sevices
Sestnl Mo .
8 Ha.: LA ANV 4212550

Condition As-Received: Used Ram

Received Date: 26 May 2073
Calibration Date: 42 June 2023
Roterence: 235 0HEWSC Submithed by:  Ursled Aratyat and Enginaoring Consuliont o Lid

Ambient Temperatre: | 23 £ 29 0

1t Sol Uik 41 Foad,
Relative Humidity: | 804 15X Bt 5ol k41, Sukhume

Bangahak, Phvakhanceg, Bangkak 10200

Atmospheric Prossure: 1007 mibes

Procedurs used: The cabbration was conducted by direct somparsan malhod against Prassure Messaning

Instrumants

Sandand accomsng 10 In-nouse calkbration procedurs CR-P10, using * DRD-R 8-1 | Calitvabion of Pressim

Gaules, Eiflion DIR014 " & & gudslines:
Candifiaon of this result af calibration
1 Ruferenics stardards instumants |

Enstrument Mods! Seral No. Cerificats Wo. Bue Date
1) Standurd Bammesar DFIta2 14R2A04045 MP.LOBA.Z3 3 Mhay 2024

2.This Instrurrers wia installed in werical orenlation srd cantar of s Gial wam uwd as e rafoonos el
3.Thim ml f exilbeation wis meds an meusstd & e ponl spacifiod iy custone:
4 Thiw mnill of calbmtion instrumsnt wis in shsaluln prossan,
TR INKITUITGN! WA URAQ CA2ET AR pessur medie.
&.Tne caritcate 1§ il oty b fhe fem calibrated on date snd place of calbstion.
¥ This Cartification i tnacaabie 1o the Inlamstional Sysieen of Unit mainisined through-
~Mational isliute of Mitrology Thedand (NIMT]

Cafibratod by :  Buksan Knankagw Appraved Signatory ©

Issun Data - 08 Jura 2023 | | Phaknes Pratpainsl
| |Sum Suwnrnast
1 Atapat Panuraon

wna'n‘himuqu

TECHROLOGY FROMOTION ASSOCIATHON (T
CTHLFORATE SERVICES 3t EQUIPMEST

5 03169593

FASN

ANDJAPAN) £
BIRATIN AT TENTING SERVICES m

S TATTANAKARN ROAD S0 |6 SUARLUANG, SUANLLARE, IANOKOK 1625 ’;"‘V;

TEL. 02717-3000-24 FAX, 0-2T10-04084 i

TS T

Certificate of Calibration =~ Genfieats No.: 231200

Page: 10l2
Equipmant Dial Tharmm-Hygmmesar
Wi Dssige This cectificate may rof be reprmdoged alher thanin ful,
macapt Wi tho pritr wiitten appal of the fead of
Maduf 1 = Corporte Senvices T Egupment Catbeation ond Testing Sendces
‘Serinl No.:
10 Now: UAE ANV 1302550

CGondition As-Received; Lisag lam

Received Date: 26 May 2023
Caliration Date: a0 May 2023
12 D0 Junes 2023
Roterenoe: 23B-0INSWES Submilthed by:  Urite Anniyal end Enginesdng Consutan

Ambiont Temperature: | 25 + 3 "0

5
Rotative Humidiy: (804307 % 81 Bal Udomaik 4% Ssnurmvil oad

t G, Lia

Bangehak, Pivakhencrg,  Banghsk 10060

Procedurg usad:  Calibraton wara conductod using in-housa calbraton procedure CP-HOZ accanding fo comparsan
wilh slandand ciled mirfor gersos far Fumidty masauremen lunolion snd camparisen with standam

b dor Fapition Ik Niumistty | lemparatue chami
Condition af this sesull of calleation
1 Hofgrance standards asnRimans ©
Ingtrumant Madal Sarial No. Certificate Ko,
11 Hyaio-n Daw Point Monllor E112 2300105 20703
2) Muncdnekl Thermemetsr With Sensor 1523 AMOTTE 30

2The corificain (s vaki orly 2 the iem colbrated on daie ami plece of caibaton

1.This Cerfification is tragiatike o he Interrtinl Sysis of Unil manained throughe-
“Natiamal Institute of Stendards and Tochnalgy (NIST] . The Uniled Stk of Amerdca
“Tecrnclogy Pramotion Assocition {Thatiand-Japan], NSC-ONSE Actrediied Mo, Caltiatian 0005

Callbrated by ©  Soenchis Durmwor Approved Signatory © ﬂ

bar.

Due Date
02 Aug 2023
18 Mar 26024

Izsua Date ; 07 Jduna 3032 1 | ot Wsswwanjin
[ ] Poeribipan Tameyaku
[ |¥ipam Tanfiyawith

wnaslumun
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Humitity Maasuremant

Batome Adustmant

MEE United Analyst and Engineering Consultant Co,, Ltd.
4 Sol Udormeuk 41, Sukburmvit Roed, Bangohak, Phrastancng, Bangkuk 10260

s i poumint waren Tl 0 27632828 Frx O

2TES 2B00 www. E-mail;

Equipment :

MULTI-POINT GAS TEST REPORT

Relerance Standard uuct Uneartainty
Tomperatura Humidity s Error of Measurement
"z) (WRH} (WARH) WRH.} [+ H)

250 401 4B 78 1.8
250 60.0 63 30 17
250 ang 76 -0 18
Aftar Adjustmant
Husmigity Musssurarment
Relerence Standard uuer Uncartainty
Temparatura Humidity Reading Errar of Measurament
(5] [%RH) (WAH) {%RH.) [4%RH]
Bo 401 44 39 16
=0 8o.0 ) a0 17
0 an.o 75 &0 ']
lon:- ‘Without Atjustmant
Function: Tomparaturs Measuramarnt
Standard uuc Uncertainty
Tampsiatore Ruasfing Erree G- MR ETE
=} [~} ey 1#°C)
18.8967 200 0.m3 orz
30.016 3n00 £.018 ore
30.844 w5 1444 ore

UMC® : Uinit Under Calibration

The raporad uncartainty. of measuramenl wis base on standsrd uncestainty mullipllied
by covarege factor k = 2.00, provking confidencs leval Bpprodmately B5%,

-ala-

b i‘ﬁ ["=" United Analyst and Englneering Consultant Co., Ltd.

tonashieauu

3 Sai Udameuk 41, Bukiumidl Boad, Bangohak, Phrakhasany, Bangkoh 10260

com E-mail:

s raan cowewrr pungs 181 0 2763 2828 Fax 02753 2800 www.

MULTI-POINT GAS TEST REPORT

Test Date

+Jan 16,2023

o0 d ! Model 42
Manufacturer :  Therme Scientific Serial Number : . CM1905014%
 Standard Gas Concentration Diluter Detail
Sulphur Dioxide (S0;) 44468 PRM  Manufacturar: Thrimi Scigntific
Nitric. Oxadde (NCT) PeM. Madel 1461
Methane (CHy} = PPM - Serial Number 1180540071
Carban Monaxide (C0)
Cyfnder No. |
Expiration Date :
= = nt g2 —
Annlyzer Display
Reference Value (pphb) (ppb Difference Error | Percent Errar | [% Error |
Lewel 1 Zern [} [ o.00 .00 o
Level 20000% 100 1008 B0 |79 [
Level 3 ADA0%: 200 202 6l 060
Lewel 4 A0 300 3007 .23 023
[ievel 5 Jo000% 400, 000 i | nan [T
Remark : Mazsueing Range 5000 ppb Average Difforonce (%} 032
+Meceptable Limit 3 5%
st
don |-
E 360 +—
E 00
1 50
B o
; 150 |-
E m
L]
]
a L 00 60 700 s s 0 400 s

Refarence vakie [ppb|

Model :
Serial Number : ==
Sulphur Dioetide {502 44.68 PRM Marifactuser -
Hitric Oxice (WD) A PAM Model 1460
Methanis (CH) - MM Sersal Nimber: 1160540071
Carbon Monaxide (00
Cylinder Mo ©
Explration Date ©
Reference Valoe (ppb) Percent Errar [%s Error ]
oL 0.0 .00 A 200
104 100.5 |50 L
200 G G0 3
300 0.7 K] 2
400, 400.0 L0 1.
500,0 ppb heerage Dilterence (%
- Multi-Point Gas Test Chart |
T o0 _— + 2 [ S - i
380 S— | S— S} 1 : —
Fom R — —— N
g‘ =0 ! 4
5 00
E —
I om
20 rt
0
o = Ton ™ 50 00 450

Page 1 of 1

Paga 1 0f 1 '
wnaslumunu
19@ ] United Analyst and Engineering Consultent Co., Ltd.
L 3 Sal Udomsui 41, Sushurmvit Road, Bangchak, Phrakhanong, Banghok 10260
ot viar i serve Tol. 0 2763 UBG8 Fax 0 2753 2800 o E-mall
| = ~ MULTI-POINT GAS TEST REPORT - :
| TestDate ;1 Fab 15,2023
Equipment 1 Gas Analyzer (N0} Modai £ a2l
Manufacturer:  Therino Scientific Serlal Number:  CM18050151
Standard Gas Concentration Dilutor Datail
Sulphur Dicxide (S0a) .68 PEM Manufactures : Thermo Sclentific r
Hitrc Oxide (NO) = M. Model: 1461
Methane (CHa) - PPM  Sevial Mumber 1180540071
Carbion Manaaide (00) L 5
Cylinder Mo, | EBI143262
Expiration Date : Xin 21,2024
= Muiti-point gas test data. ==
Reference Value [ppb) ""’“"“m:;""" Difference Error | Percent Error |  [% Error |
Laved 1 [} ) 7] o
Lavel 3 100 100 a0 Kl
Lend 2001 201, .10 |55
Lewed 4 i 3004 304, 0.90 30
[Lowel 5 X 0. A0, [T 7] [
amark | Msasuring Range 035
Acceptable Limit 4 5%
A50
400 —T — T 4D
E Aol I I =
F w = 1 .
3 250
] e 1
15 =1
% 108 L
n
L] F
o L] 100 150 200 =0 w00 80 doo 480

L
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Alrgea US4 LLC
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Si——— Aligida
MULTI-POINT GAS TEST REPORT H
N al L} Al
AR R E AL : CERTIFICATE OF ANALYSIS
. Grade of Product: EPA Protocol
Equipment ; Gag Ansdyzer (F Model : rl] iv'sr_t Hurriber: FCANGDETS AL Feferanca Muraser,  122-202 10416¥-1
iy i Sarial Numbar Cylinoer Yumber: E3C143262 Cy Indey Valuma: 1444 GF
Laoaratory; 124« Durizn (S&F7 - ME Cyander Pressure: 2015 PRIZ
PGP Nuroer, Bazoz: “alve Dutlet: €ED
P ———— Dilitor Detsil Gy Coda GO MO,NOR S0F BA_N Cerffication Date Jun 21, 2621
S o - R Ekpitation Date: rup 212024
Coanl fazuden srfoimesd “LFA i g LED 1 08,
BONH B wieng Ihe ansmy recezeres e Rk led 1ol T; i i'AI
deata ke raled EHow o llia znafdnces sk of 0 awa uena -:s;nnlﬂll“rs:m):' a
¥ -
o ZJu Sul 15 S|
ANALVTICAL KESULTS
Companant Requegied Actusl Protooa) Total Relathve Aasay
Gansentraflen  Gancendratlon Mathad Uneertainty Dalaz
TRk HEK 4500 =50 <596 PR G2l +-* 4% M3T Trupeabic 03 4IZ02T, U A2
— = - . :LL$0R0373§ 500 = 45.90 PEM 3 b+ 4% KT Trapzatle D HECE, B2 0T
Reference Value (ppb) - .‘.. x Difference Error | Percent Error [% Error | gl e g b o o N ot fRARIE Qe
(pok | CARBCM MUNDEIRE “Oue =FK e PPM Gi - 4.7% hIST Irzcratia ChAdecr
- t = . HITROGLN Dalse '
— P
CALIBRATION STANDARDS
Type +at 0 Cylinder Nu Unrcariamby Expiratinn Dpte
MM 2coat-zo TCTOBISE 43 82 PPY NITRIC OAIDSNI ROGEN Pub 02, 2035
PRk 7339 D8SEy 251 PO KTRCGIN LIDKIRFAIR Fah 20, £020
GHS ACAAZIBS 02 DRSS 4145 FEM B HGEEN BIDRICEN TROGER, Fan 18, 2025
KIHM AECT oA A3 PP SLEUA CIGXIDEHITROG dan 37, iR
WIRM qalEnce CCadazrT 96C 2 EFM SARBOM MONTHIDENITROSTY N 1, 2ugs
T FRK 01 35V 2w 3bovm |2 2l; i itlcaizs 50 im GRS Jsed 0 °1'msemey an: nol pail O Ihek fi-ayer )
AMNALYTICAL EQUIFMENT
. I | In=trumentMahe/Model Adalytical Prineiple Lastl
f ] s Hooler €700 AFRINE 1333 L0 FTIF: 73, 2021
I oAl ET07 ARRIAL 5 HO FTIR w39, 2
| - T coial 700 ARRIHI233 HOE i3 35, 221
f = | TMaclal E700 AR 1215 503 FTIR, i 33,2020

| - Triad Data Avsilable Upan Request
: —— NOTES: P #522 1052637

GHUSS WT- 73 akp

HETWWT: 4.7y

Calculate by

Apprave by

The anuiytical tesl results rezoitwl on this cartilicstz relste ahly to
the cylinder nuber speclied abave. This cuncludes the e report,

ACCREDITED)
- L — £ GERT 304204
= ' Approvad for Reluaso 19nd1s Qu“'
naslupugu

United Analyst and Engineering Consultant Co., Ltd. United Analyst and Engineering Consultant Co., Ltd.

3 Soi Udameuk 41, Sukhumvit Aoad, Bangchak, Phrakhanang, Bangkok 10260 3 Soi Udameuk 41, Sukhumvit Aoad, Bangchak, Phrakhanang, Bangkok 10260

Tol. 0 2763 2628 Fax 0 2763 2000 www. E-mait et com Tl 0 2763 2628 Fax D 2763 2600 www. E-mait (68 com

MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 9,2023 Test Date : Nov 3,2023
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer: _Thermo SCIENTIFIC Serial Number : 1201778115 Manufacturer: _Thermo SCIENTIFIC Serial Number : 1182920012
n ncentration lutor Detai ndar ncen n Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) - PPM  Serial Number : 1180540071 Methane (CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) A"a'y'(::)'s"'ay Difference Error | Percent Error|  [% Error ]
Level 1 Jzer0 0.0 0.7 0.70 0.70 0.70
Level 2 [20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 [40.00% 200.0 2008 0.80 40 4
Level 4 [60.00% 300.0 300.9 0.90 3 3
Level 5 [80.00% 400.0 400.0 0.00 0 0
Remark : Measuring Range 500.0 ppb Average Difference (%) 4
‘Acceptable Limit + 5%
int Gas Test Chart
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Caiculate by Approve by
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Carbon Monoxide (CO) 984.8
Cylinder No. :

Expiration Date :

EB0143262
Jun 24,2024

Multi-point gas test data

Reference Value (ppb) A"a'y'(::)'s"'ay Difference Error | Percent Error|  [% Error ]
Level 1 Jzero 0.0 0.7 0.70 0.70 0.70
Level 2 [20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 [40.00% 200.0 2005 0.50 2 2
Level 4 [60.00% 300.0 300.9 0.90 3 3
Level 5 [80.00% 4000 400.0 0.00 0 0
Remark : Measuring Range 500.0 ppb Average Difference (%) 3
‘Acceptable Limit + 5%
Point Gas Test Chart
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— 400
|
g w0
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& 20
S
s 1m0
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United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsu 41, Sukhumvit Aoad, Bangehak, Phrakhanong, Bangkok 10260
Tal, 0 2763 2828 Fax D 2763 2800 www. E-

et com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Equipment : Gas Analyzer (SO2) Model : 43

Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920015

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC

Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) A"a'y'(;:)'s"'ay Difference Error | Percent Error|  [% Error ]
level 1 Jzero 0.0 0.7 0.70 0.70 0.70
Level 2 [20.00% 100, 100, X 60 .60
Level 3 [40.00% 200 200. X 45 45
Level 4 300, 300, ) 27 27
level 5 [80.00% 200, 400, X .00 .00
Remark : Measuring Range 5000 ppb Average Difference (%) 0.40

:Acceptable Limit + 5%

Multi-Point Gas Test Chart
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g
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g 250
a
5
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

United Analyst and Engineering Consultant Co., Ltd.
3 Soi Udomsu 41, Sukhumvit Aoad, Bangehak, Phrakhanong, Bangkok 10260
Tal, 0 2763 2828 Fax D 2763 2800 www. E-

At (e com

MULTI-POINT GAS TEST REPORT

Test Date : Nov 3,2023

Equipment : Gas Analyzer (S02) Model : 431

Manufacturer:  Thermo SCIENTIFIC Serial Number : 1182920016

s Gas C . pi Detai

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC

Nitric Oxide (NO) 45.94 PPM  Model : 1461
Methane (CHs) - PPM  Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) ‘"“'V‘;;:)'"'“V Difference Error | Percent Error |  [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 120.00% 100.0 100.9 0.90 0.89 0.89
Level 3 [40.00% 200.0 200.8 0.80 0.40 0.40
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 E.OD% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.44

‘Acceptable Limit + 5%

450 Point Gas Test Chart

400
350
300 e
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200

Analyzer Display(ppb)

0 50 100 150 200 250 300 350 400 450
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Calculate by Approve by

#art furnber: SCANIGDE15AML3 Feferanca Nurazer,  122-202130167-1
Cylinaer Yumbar: E3C 143262 Cy Inder Valuma: 4.4 CF
Laoaratory; 124« Durizn (S&F7 - ME Cyander Pressure: 2015 PRIZ
PGP Nuroer, Bazoz: “alve Dutlet: €ED
Gy Coda GO MO,NOR S0F BA_N Cerffication Date Jun 21, 2021
EX pirati .
kpitation Dater  fup 212024
Coanl fazuden srfoimesd “LFA I A3y and Ceci

2Hs L5511, Lieng Ik agsmy 000a21es e Rk
dreaaaky wn ted B el snafrincgs s of 050,

2aehys s e 1 fis wew el e
a8 R N3 5 QTGN winch SIEC]E L T T

n o e clhera o2 haied
e

Zu Sul 1

caaen &
ANALYTICAL RESULTS
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THAS METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bongns, Bangkok 10260 Tel, 08 1-454-2804,0-1390-04659

The Result of Calibration

Certification Ma, 30023

| Movatiriher, 2023 Page : 2 of 5
Standard HODK GAGE NO, 1425 TESTED ANEMOMETER
Uttrusnnie Aseomuter | Prissen | Vacpmm| Veleity Vebaclty Carrection
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100 E L 00
Jm = EE ) oz
£ = 50 L]
T4 = = T4 oM
LA - LE] oiz
1.o2 E LI 2
13,01 130 o
15.0 = 19 o
1702 = 170 ooz
2002 100 o012

Wind Aloft Plotting Board.

LS DEPARTMENT OF COMMERCE WEATHER BUREALI
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Calibrmed by | 6\‘3"}}“:’7’(‘“

Me. Warchnrpol Suboat

Mechinsoal Engineer

The Result

THAT METEOROLOGICAL DEPARTMENT

4353 Subhwmvly, Bangna, Bunghok 10268 Tel. 1 -454-2804,0-2399-M6%

of Calibration

Certification No. 3123

1 Wavember, 273 Page x d of §
Standard Barometer Tested Baromaler Corraction
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Calibenizd by M
Mr, Witchanysal Subwat
Mechunical Engineer

THA! METEOROLOGICALE DEPARITMENT

4353 Subitmmvit, Bangui, Banghih 10260 Tel, 051-454-2004,0-2399-0460

The Result of Calibration

Certification Na, 19023

| Mevember, 2003 Page + 3 of &
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Presaura Fras5uE:
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Mr, Warcharapol Subwar

Mechanseal Engineer
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THAS METEOROLOGICAL DEPARTMENT

4353 Subkhumvit, Dangne, Bangkok 10260 Tel, 0H1-458-2804,0-2309-0449

The Result of Calibration

Certification Mo, 190423

1 Moveanher, H23 Puge : § of §
Sandam Tamperaiura Sansor Reading
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Culibrmed by : C 1

Mr. Watcharapol Subwat
Mechanical Englaedr
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THAT METEOROLOGICAL DEPARTMENT
4383 Subdinanit, Bungos, Banghok 10260 Tl 081-454-204,0-2308-0459

Calibration Certificate

Issued by | Callbraticn & Test Section - Mataorological Instruments Buresy

D of fsaue 22 Febmury, 2024 Certification Na. 008724
Page : | of §
Otject b Wind Spaed & Wind Direcion Tita Lopges
Manufacturar SCARLETITECH
Tipe W21
g Code Wiraless Recaher 2111DRK0E2
Winu Sansor 2TIDTE0R2
Customer Unded Analyst and Engineering Consultent Ca,.Lid,

81 S0l Udomeuk 41, Sukfwimyi Road,
Brngehak, Prakenong, Banghok 10260.

Calibrstion Condition = T i 7o Prassure 10065 hPs
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/\my Barnmatar Valsala

Culibrued by : Hoh.‘_ré\ signéx-. s
M. Watcharapal Subwat . 5

Mr.
Mezhanicnl Englneer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumyl, Bangna, Baughok 10268 Tel 081-454-2004,0-2350-(469

The Result of Calibration

Cenifiuntion Mo, 19624

12 Febraary, 2024 Page 1 3oof 4
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Calibrated by : Hﬂh’tﬂftk
Me, Witchurupal - Subwm
Mechanical Englnver

THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangos, Bangkok 10260 Tol 081-454-2604,0-2309-0469

The Result of Calibration

Contification Np, D824
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Clilibrated by :
Mr, Wntcharapal Subwul
Meshanies! Engineer

THAT MEIFOROLOGICAL DEPARTMENT
4253 Sukbomvir, Bangns, Baoghok 10260 Tel. 051 -454-2004 (- 23909-0460

The Result of Calibration

Cerfification o, (9824
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THAI METEOROLOGICAL DEPARTMENT

4353 Bubbumvit, Bangns, Banghok 10260 Tel. 08 [~454-2H08 0-2300-1460

The Result of Calibration

Carfification o, 098/24

22 Febseuury, 2024 Page : 5 af §
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Certificaty No : 23-ACT-1 15
Request No - Req-2023-1544

Sound pressure level Calibration Resulis : Without Adjistmoni
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Certificate of Calibrration
Customor
Nume SUNITED ANALYST AND ENGINEERING Certificate ¥o : 23-ACT-115
CONSULTANT COLLTT Request No - feg-2025-1344
Adress W1 S Udarisuk 41, Suklasyil Road, Busysehuk,

Prakanong, Rangkak 10260
Unit Under Callhration Details

Measunemerst fleem Aconstic Cafibratos Cluss |
Manufaczurer - 0ldB Runge : 58 dB} ¢ 1000 He
Mais] : CAL3] niremen) Soanis | Llsed
Serinl Number BA06S

n UAREFM. 1672561

Calibration Envirmament and Details

Fewipctichine {214y
Humidity {504 20%8HH )
Barametrse Pressure SCHGF 108 RPa )
Recrived Dale = 21 July 2023
Calibration Dute + 4 August 2023

Licution of Colibmtive. = LAB | Acouslie

Calibration Procedus In-house method CP-ACT02 ased an [ECT 809222017 Elesimasnustics - Soemt calibralors

Reference Standsrd Madel Serial Number Travenhly Due Caliteration
Sound Calibnor SV 35A SRO7S EEl 31 Muy 2024

THI Mulimeter 0035 1047765 NIMT 31 January 2024

Traceability * 'Ihis certificate providoss tracesbility of measirement 1o ecognized mstions] standard, and 1o the

et of the intermarienal System of Units (511
Node
“The reparted uncertzingy b5 based on standand uncertalrty multiplied by e Coverage Fuctor k=2, providing o level of

confidence approximately 85 %

Callhruted Ry : e Approved By :
Me Moppadon  Lisssgar Mr. Pacit Mathavern
Service Colibration Engineer Calibeution Engineer Supervisor
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORFOR, RVICES 5: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

Ctiffome 4o

NSC-TISITIS17028
TEL 0-2717-3000-29 FAX.0-2719-9484 CAUBRATION 0006

Hemornt No

12 Dverload indicatian

VUL Setitug Wemured Accepeanve Cert.No.: 23CH1226
FAST /A NI (AR IR, Limir Page.: 1of3
5T ::-I-Iu , :'.“. [T | £ Certificate of Calibration
siliia ol S Equipment : pH Meter
[héviansd 4L} ax LE
Manufacturer : Horiba
Model : LAQUA-PH210
4 ﬂls"’“:'bt_i:d::l — —— Serial No. : HA1G0019
VT kT . IDNo. : UAE EFM 202/2564(EFM.pH.10/64)
XTI Retting eam Team Condition As-Received: Used Item
Il 13H0 Received Date : 26 September 2023
Tisu 130 Calibration Date : 27 September 2023
ki L Bl @ Reference : 2309-0881WSC-4
Submitted by : United Analyst and Engineering Consultant Co.,Ltd.

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

End of Certificate
Ambient Temperature : (25 + 25) °C
Relative Humidity : (50 = 15)%
Calibration Procedure : In - house method

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

- CP-CH8 by comparison with standard thermometer

Calibrated by : Warakorn Lemngagtrakul

N
Approved by : Sa-lj‘/(‘"E

Approved Signatory

(‘A Saithip Meangmai
() Warakern Lerngaglrakul
( ) Ponpan Paipim

Issue Date : 2 October 2023

‘The Uncertainties are for a confidence prohability of approximately 95%

Tais centificate may not be reproduced other than in full, except with the prior writien

ng Sei
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Cert.No.: 23CH1226
Page.: 20f 3
Condition of this calibration result
1. Reference Standard Instrument -

Instrument Serial No.  ID No. Cert. No. Due Date
1) Document Process Calibrator 54030048 130RC116 23E2802 27 Aug 2024
2) Ref. Standard Thermometer 4982054 110RC044 231908 26 Jul 2024

This certification is traceable to the International System of Unit maintained through'-
- Technology Promolion Assocation (Thailand-Japan)

2. Certffied Reference Materials The measurement results are traceable to S| through CPA chem Ltd.
ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Buffer Solution 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 lo the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (4,7)(7,10)
Nominal Standard Uncertainty of Coverage
Unit Under Value Voltage Actual Reading Measurement factor
Calibration Input (smV) P
pH mv mv pH
pH Meter 400 17748 177.6 4.01 0.058 2.00
S/N.. HA1G0019 7.00 0.00 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 2.00
A
i
a 1182400

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000 FAX. 0-2715-6484

Cert.No.: 23TW219
Page.: 1 of 2

Certificate of Testing

Equipment : DO Meter
Manufacturer : Horiba

Model : LAQUA-DO210

Serial No. : HE1D0008

iD No. : UAE EFM 207/2584(EFM.DO.09/64)

Received Date : 26 September 2023

Test Date : 27 September 2023

Reference : 2309-0884WSC-3

Submitted by - United Analyst and Engineering Consuitant Co.,Ltd

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

L y Condition T (25+5)°C
Humidity (50 = 20) %
Test Procedure : In - house methed : CP-CHS

by Comparison Technique with Azide Modification Method
Tested by : ‘Walalak Sirithean
O

Approved Signatory

Approved by :

(/) Saithip  Meangmai
() Warakomn Lerngagtrakul
() Ponoan Paipim

Issue Date © 29 September 2023

enaslupuny
B 0325261

o\
Cert.No.: 23CH1226
Page.: 30f3
Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7)(7,10)

Unit Under Standard pH Actual pH | Actual mV Uncertainty of | Coverage
Calibration Buffer Solution Reading Reading | pH factor
(mV) (%) k
pH Electrode 4.008 401 1415 0.0079 200
SIN.. - 6.986 698 -34 9 0011 2.00
6.986 7.00 -34.2 0.011 200
8.997 10.01 -205.7 0.0085 2.00

Function : Temperature Measurement
(™) Without adjustment
This equipment was connected with Temperature Probe;

- Model 9652

- Serial No. © -

Dimension of probe;

- Length 03 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) Kk
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 on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %

-000-

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

Condition of this result of calibration

. Reference Standard Instruments :
This certification is traceable to the Internaticnal System of Unit through the reference standards

laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).

Instruments Serial No. 1D No. Certificate No. Due Date
1) Burette - 130BU10 23CG1172 22 Mar 2025
2) Balance 1124013382 140RCO06 23MM18 20 Feb 2024
2. Standard Materaal :-
Material Manufacturer Assay
Sodium Thicsulfate pentanydrate Merck 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 9K1B80020
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mgiL) (mg/L) {mg/L)
8.16 8.16 0.0071

This report was certified only for the instrument we tested It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concemed
Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
otner in full without written approval of the laboratory
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICE

3: FQUIPMENT CALIBRATION AND TESTING SERVICES

53474 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250
NSC-TISITIS17025
TEL 02717300029 FAX. 027199454 CAUBRATION 0008

Cert. No.: 23LM168

Page.: 1 of 2
Certificate of Calibration

Equipment ; DO Meter with Sensor

Manufacturer : Heriba

Model : LAQUA-DO210

Serial No. : HE1D0008

1D No. . UAE.EFM.207/2564(EFM DO .08/64)

Submitted by : United Analyst and Engineering Consultant Co.,Ltd

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

Location : TPA Chemistry Calibration Laboratory
Received Order : 25 September 2023

Calibrated Date : 29 September 2023

Ambient Temperature : (26+10)°C

Relative Humidity : (50+30)%

AC Line Voltage (220£22)V

Calibrated by : Krisda Malee

Approved by

Approved Signatory
() Pornthippa Tameyakul
() Ponpan Paipim
(

/) Suwit Imjai
Issue Date : 5 October 2023
The Uncertainties are for a confi probability of approximately 95%
Tt cerufione may o be reproxiuced ofer than m fll <scept with the pricr written
Approvalof the head af Corporaie Services 3 : Bquipment Calibation and Testing S

wnasluemuny
A 0053010

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

534/ PATTANAKARN ROAD SO1 18, SUANLUANG. SUANLUANG BANGKOK 10250
TEL.0-2

NSC.TISITIS17028
300029 FAX.02719.048 CALIBRATICN 0008

Cert.No.: 23CH1232
Page.: 1 of 3

Certificate of Calibration

Equipment : Conductivity Meter

Manufacturer - Horiba

Model : LAQUA-EC210

Serial No. © HC0J0014

ID No. : UAE.EFM.205/2564(EFM.SCT.10/64)

Condition As-Received: Used Item

Received Date : 26 September 2023

Calibration Date : 27 September 2023

Reference : 2309-0882WSC-5

Submitted by © United Analyst and Engineering Consultant Co. Ltd

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

Ambient Temperature : (25 + 25) ©
Relative Humidity - (50 + 15) %
Calibration Procedure: In -house method *

- CP-CHB by direct measurement
with certified reference material (CRM)
- CP-CHB by comp ) with standard therr

Calibrated by : Warakomn Lerngagtrakul

Approved by :
Approved Signatory

(/) saithip Meangmai

() Warakorn Lerngagtrakul

() Ponpan Paipim

Issue Date : 2 Oclober 2023

The Uncertainties are for u confidence probability of approximately 5%

This certificate e reproduce

han in FU1except with the prios written

Approval of the head of Corporate Services 3 - bguip

enaslupuny
A 0059074

Equipment : DO Meter with Sensor Cert. No.: 23LM168
Condition As-Received :  Used ltem 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-90
Condition of this result of
1. Reference standard instrument:-

Instrument Serial No. Cert. No. Traceable Due Date
1) Digital Thermometer 2188080 2211285 TPA 21 Oct 2023
2. This certificate is valid only to the item calibrated on date and place of calibration
3. This certification is traceable to the International System of Unit.

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

Function : Temperature measurement

This instrument was with _temperature sensor, S/N.: 18F 1002562

Catibrati ! uuc Error Uncertainty. Coverage
Point Depth Temperature Reading R Factor
(c) (mm ) c) (c) () (+°C) k
250 100 25.004 24.8 -0.204 016 2.00
30.0 100 30.000 29.8 -0.200 0.16 2.00
35.0 100 34.998 34.8 -0.198 0.16 2.00

UUC* : Unit Under Calioration

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

-00o-
onaslumuny
a 1183569
Cert.No.: 23CH1232
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 1963878 130RCO95 2311051 05 Sep 2024
2) Ref. Std Thermometer 4982054  110RC044 23i908 26 Jul 2024

- This Certification is traceable to SI Throught Technology Premotion Association (Thailand - Japan)
2. Certified Reference Materials -
- Conductivity calibration solution, CPA chem Ltd., The measurement resulls are traceable o Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

C. ivity Solution Lot No. Exp. date
1413.0 uSicm CPA Chem 913596 14 July 2024
12.880 mSicm CPA Chem 913597 14 July 2024

- Control G vity cali solution by Water bath (25:0.1) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration results

Function : Conductivity Measurement

{*) After Adjustment at 1413.0 uS/icm
Conductivity Electrode Serial No.: 9B0H0061

Standard Before Adj After L inty Coverage
Conductivity Solution uucC* Reading UUC* Reading of Measurement factor
(%) k
1413.0 pSlcm 1424 pSicm 1413 p.S/em 9.2 uSicm 2.00
12.880 mS/cm 12.55 mS/cm 12.47 mSicm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

enansluauAn
a 1182398




Cert.No.: 23CH1232

Page.: 30of 3
Calibration Results
Function : Temperature Measurement
(*) Without adjustment
This equi was with T Probe;
- Model : 9383
- Serial No. : 9BOHO061
Dimension of probe; -
- Length : 13 mm
- Diameter : 10 mm
- Immersion Depth : 90 mm
Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(‘c) (°c) (‘c) ey (%) k
250 25.000 25.0 0.000 0.13 2.00
30.0 30.002 30.0 -0.002 0.13 2.00
35.0 35.001 35.0 -0.001 .13 2.00

Remark : - UUC* = Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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INNOVATIVE INSTRUMENT CALIERATION LAB
TNROVATIVE INSTRITMENT (0. LT HEAD OFFILY
31090 KA 14, 5000 S SCTIARINS £ CAMBON AN KAk,
AMTIHIE ILANC PRILLSASILT PRAKAN MROVRCE WS TIATLAND
TEL dfame2 i amaih § FAS il 2016 T4
Cortifiente No : 25-APM-121
Mequest Mo 1 Req-2I3-050
Veesh f Callbration =
Temperatare Pressure 5T e Error Uncestilngy
'y (hPa) [Lmin) Limin} (imim) {Limin}
340 10141 1608 4] Hhs [0
2530 114 1 S 53 fiaz
200 AT W00 %1 ks L=
B LRSS =2 4 “L4 L
0T 214 e 0% 13 Lah
nm nEan 12y 14065 -B.01% 147
4130 1437 iy 162,81 -1k 5,26
N S0 - Sandund WL | Liniy Linder Callbrmion
“UILIC Refertos Caniditon At atreasplieric pevsaury i oo Iimparatune condifinn
« Flow Rate it I dr by uing equation

Pet  Temea:
Qmeas = Qref X—E' X

Put” Tat
whene 0= Flew Rate 1*= Adsislute Presus T = Absnlute Temperanne:
Mess = Messursienl Condition et = Hinedan) Civdision
* Indicates non accredined
nd af Certiticase
’ st

o mnasliuey

IRNEVATIVE INSEIUMENT CALIRBA TR LAD
NN ATTVT DSTIUMENT 58, LTI HEAT TS
000 RO LS00 N TRARISNS |1 FARIBON SRS AL

AR AR PHLESAMLT GO AN PRIOVING S 10438 TTATLARD

ARSI
e

TEL: 4RI S0 PN T T8

el
Certificate of Calibration
Custaimer Certitlents ¥o 1 TH-AFM-121
Mame LNITED ANALYST AND ENGINEERENG CONSULTANT COL LTI Riquest Mot R 20230930
Adkirvrs. ¥1 Spi Udermak 41, Snkbemyit Rood, langchak, Prakanong,
Hasgkok 11260
Uinie Uniter Calibration Duinide
Mussursmment fam Primary Flos Califrmor
Muyfarnuer L]
Muodel 1300 Seasior Modsd - -
Serual Nambee SIO02NS0 Senmrr Serinl it : -
i + UAEEFM 1812588

Logation of Calibration | LA & AR VELOCTTY METER

Cadihration Esvicenment and Detadls
Temperatuny nCe3'c
Fhismsiddiry + 55 SR+ 20 Wil
Sammeirie Fresar W0FThRe S 1000
Ruceivod Tale 4 May 2023
Calibwation Dasy 26 My 2013
Caltration Frocedwr  © fi-hosso meshod CH-AFMATT By £y i  Flinw Culibrr
Heferenie Stiadant el Sertal Niimber | Traieble DGR
Alr Flow Metor Ciitibrasw 3 Stemadant flow 190301 1} Sensdyny 15 Junw H2Y
Air Flow Meles Cilitmusor 3 High Mo IRSBIGE2012 Sendyng 13 Junue 2025
Air Pl Meter dnds ¥ 4043 453 00| MIT 5 Janiary 008
[—— aril 000077 Gerburs 21 Frbrmry 224
ncer PG50 TPA 7 Nwember 1021
Traceatilsy ;
T Cortificarte w sraceable tn 81 Unit through Semsdyne AN A Accrediunion Ne, 394301
Nke 1

The repored uncerianty {s hased oo snedand uneenaieny multiphiod by Be Coverage Factor & = 2, providing o lovel of tonfidency

apprximatety 95 %

Calihration By ¢ e s sl ] auln

Me Noppadon Luaigan M Pacit Mathavon
Service Calitestion Fnginees Calibration Engineer Sepervisar
berue D ¢ 20 My 2033

e wha“l"s‘liimmggu

FAA708 AP fire.00 mse date

TECHNOLOGY PROMOTION ASSCCIATION (THAILAND-JATAN)

CORPORATE SERVIUES & EQUIFMENT CALINRATION AND TESTING
A PATTANARARN READ S0 1§ HUANLLAS
THL, B-ITIT 300034 £A;

WET-TIETIS TR

Certificate of Calibration =~ Serfie No. - 2smais
g : Tof 2

Equlpmant : Ansron] Baromretet
Maniacturer: Barign This canilsatn may ot ba pieaged aihar tharn full,
excupt wih B jiriar writlsn approual af fhe bead of
Modad ¢ - Conernle Saevioes 3: Equipment Calibration nny Testng Services
Serinl Ho.: .
10 M LUAE ANV 12472550

‘Condition As-Received: Lised Hom

Recsived Date: 26 May 2073
Calitration Date: 02 June 2023
Raferunce: 30508 1EWSC Submitted by: Lt Aralyst ard Enireenng Consuftart Go.,Lid

Ambient Tamparatura; | 33 4 20 °C
(B-ERLEE ] 81 5ol Udomsak 41, Sukhumwil Roed,

Bangahek, Prvakiancey, Bangiog 10280

‘Ralative Humidity:
Atrospheric Pressure: 1007 mbir
Procodure used:  The cubbration was cerducted by dinct comparsan mathod against Pressure Mansising instrisments

Slantan according o in-nouse callbrtion procodurs CR-F10, using * DKO-A 6-1 . Callbration of Prassum
Guuges, Edition 0304 * as @ guidalings.

Canition of this result of calibration
1 Ratororca slandands inatnaments ;
Instrumant Meadgt Surial No, Cartlficats Na, Dug Daty
1) Stundard Surorler OPf142 AZZSOE0AE MPO0G4-Z3 03 My 2008
ZThis instrament wes installed in verlicnl odentation and center of the disl was used a8 e isleranse lvel,
S.Thes rasal of calbrmtion was made on rguastid & he paint specified by susiomer,
4. Thin messt of calbvation instument was in aheclus presuurs.
5.This msnanoni wes usod iean Al ms prassom meds
0. The cetificates s vestt only i the #em calivaled on date and pece of calibmtion.
7 Thin Certfication In fracesnis in e Inarmationsl System of Uil meitsined mrouga'-
~Hrganal tnalilue of Matmogy Thailand (MINTT}

Callbrated by Suksan Khankaew Apgraved Signatary - Atbnpal £
tsmieDate: O Jure 2023 | | Pruines Pratpaipel

| | Sims Suwurngsr
V{Napﬂl Fanurach

wnanslumuny
n 0316958



CartHo: ZIF1860

Rusult af wiithau Banae: B60 APA o 1030 hEa

Fuinstion;: Seate Intarval : 1 13 | The Filth Estimate )

incruasing Pressune

[Rapind Pressues (WPa) | B5695 | GT0AT | 68103 | 661,02 | 100228 1011 64] 1021 14 | 103230

[LLC™ ndcation (hPap S800 | B70G | 800 | 00D | 1000.0 | 1010.0 | 10200 | 10200

EEa 0o7 | 047 | a3 | a2 | zee | 164 | 14 | 2%
Pressim

[Aiio Prassurn (WAl | 102230 | 102148 | 101167 | 100236 | 99235 | 981 | 97049 | 555,94

ULC indication (hPa) fuana | soaon | 10100 | sooos | sean | senn | efoo | ssco

B 230 | 14k | 447 | 286 | 25 | ted | 048 | bee

The uncortainty af measursmant wes £ 0.3 hPa
*ULC = Unit Uindur Cabtmaton

Thw teporind yreorainty of meswutement was nessd an & atandad uncetsinty mabpad
by 2 cowerage factor k= 2, providng a leves of confidsnce of sppramanaly 95 %

-olo-
Attepal £
.
sensnbingy
] Lo
Cert. No.: 2aH110%
Page: 2 of 2
Resuilt of Calibeation;- Witheut Adjustent
Functian: Humidaty Maasuremant
Refarence Standard ¥V Uncartainty
Temparature  Humidity Reading Ermor of Moasurement
{"cy {%RH.) {HRH) (WRH) {#%RH)
250 401 a1 ne 13
250 801 51 oa 1.6
250 k] B0 oo 16
250 e &7 32 16
Result of Calibration:- Without Adpstment
Function: Temparaiure Miessuremend
Standard uuc* Uneerainty
Temperatura Heading Error of Measupement
G r'e) "y ey
20014 204 0388 042
26002 256 0.578 0.42
30093 0.3 D267 042
40000 a0y k[ 1] D4z

UL : Unit Undar Calibration
The reparted uncedainty of measuremant was base on siendard uncertasnly millipsed
by coverage factar k = 2.00, previding sonfidenca level approximetely 85%.
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TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAFAN) =
CONPORATE SERVICES 3t EQUIPMENT CALIBRATION AND TESTING SERVICES B
S5 AT TANAKAKN RDAD S0 1K SUANLLANG, SUANLUANG, HANCKOI 1250 %77

TEL 0:2711-300:21 FAX, 02715484 i et P
EALINATION 1300
Certificate of Calibration Cortificato No. © Z3H1101
Poge: 10f2
Equipmant ; Digaal Tharmo-Hygromatar
Manifacturer Digean This certificate may not be mpemducsd athar than in full.
EATRRE Wit B i writen Bppeoval of the Red of
Ll THb2 Corpomin Sevican 3. Equinment Colhration and Testing Sorcas
Serlal No,: FOSOATS
D New: UAE EFM 1842565
Condition As-Recaived: L llam
Received Date: 18 May 2023
Cafibratian Date; 2 May 2023
to 24 May 2021
Reforonce: FAOSOEIWEE Submittyd by Uriad Aalyst and Enginearing Conmiliant G L
Ambignt Tomperature: [ 25 % 3 ) "C
Relative Humieity: (sE % 51 Boi Ldomeuk 41, Sukilumia Reed, Bangchak,

Phirakhancng, Banghs 10260

Procedure used: . Calisration wara canductsd gslag In-houss caibeation pricedure CP.HOY acooring to comparisan
‘With stinnand chiled minmr sersar far bumitity maasuemont fingtian &nd companson wilh stangard

rabe for Tunction into humidily | feiperalue chambar.
Landition of ihis msull af calibration
1.Reference stardards instuments
Instruman| Model Sarial No, Cartificate No. Due Date:
] Chilla Mirror Hygrometer Diw Mastar a4 HOEIN 14 dun 2003
] Hardheid Thermemetar With Sonsor 1821 ASAZID 2 12 0ot 2023

2The corificabs i valid anly to e jlem caliteated an diti snd alace of calibeation,

3.This. Carification is fracoabla o the intemational Sysiem of Urit maintained througt:-
+Hafians Instituto of Standands and Technology (NIST) , The Unbed Staies of Amenics
~Natianal Inssnute.of Matrology Thailand (NIMT]

Catlbrated by :  Kraipop Omvat Approved Signatory - {z ﬂ I
Issue Datn : 28 May 2033 1] Skt Waswwsnji

[ 1Pomhippa Tameyakul

|| Vipom Tastiyawu

wnaslumunu
B 0314979

INNOVATIVE INSTRUMENT CALIBRATIHON L.

s

NS TIVE BSTILEES 0 LT AT |

TABA MO0 11, SO SUNTIMAMORN 18 TANIEI AAND KAFD,

ARV AR LT AR PIAKAN PROVINTE N0 1AL AN 7

CALBRATOMIIE
TEL: onr] 08 | % e W Han
Certificate of Colibration
Custumer Clertifleuts Mo . T-TFM-3H3
Neme LINTTET) ANALYST AND ENGINEERING Toaquest No ;e 21232174
CONSULTANT O0.0TD
Address © R Sl Udcumib 1, Sublnimli Rl Rangebsik, Praning, Page s 12
Hanghok 10260

Vink Lineder Calibrabon Dataits
Calibratiom Parsmsater -~ Tenporsman:

listrasmaen) Ml Thermal Envisiment Mossar Igsge Calibration ¢ 300 b 60 "
Manulers Rt Typet ool o = BT

Mudd Qraz Spmsor DHameies fmes) | 45

Sertal Number LIPS Calibeation Pusithon lmes] 673
Renlunim 01 Enstrument Saatus ¢ Ul

10 Kby LATLEFM DNEZ361

Culibration Emvironsyent and Detuils

Temgeninire A ENC
Humiidiry SEUEH 4 15 NRH
Weceived Tt 1 kabier 2023
Calibrated Dat 17 Chotober 2020

Calibratiom Procedurs r-house method CPTPM-01 by Comparison with Ssndad Thermometer.

N ————— o Sansar, INGEINGD, Modol: G111 KTD0, 58
TR0, 119 02-TTM Wi woe cabibmnanl un 37 Fbuary 2020, Calibration Conificate Mo - QR
nasy

Tenceatitty This emifieane gl o 51 U thicugh uiny lcboen o, i, NSCONST Accrditstion N,

Culibririn 0203

Nute
ety  the Coverage Pty =2 oviding  level af vanfidence

appncinnely 55 5

Apprived By o e

M Nipguadon Lisagan
Technical Masmages
s thate © 11 Cctohe 2128
o e ety 1 o o, Th e o -

mwﬁiﬁ"mﬂw"



INKOVATIVE INSTRUMENT CAL IBRATION |LAK
IR ATIVE INSTRUMENT £ 0 LTI HEAD (FFHE

TR O LR SURTIRARKTIER 1] TAMIBIR BASG KA,

o s " ; TimTe
AR AN HLESANET PRAK AN PRAIVING E B0 THAT ARG o mTEA

THL: 112 AR AN 2L T

Calterativn Nain Ceriificase Mo @ 23 TIM-450
UL Adymmrs Nt Actiaw Teonpunst N 2 Moy T021-2174
Page : 77
Bt af Caliloraiion ©
ity L,
new f— -
UL Senapr Trreramr
o " wn
e

Juan "y nl o

BLTILE 249 sl an

Jnnas. 298 2 o

BETTi b 145 -2 LINES

WET

o3y ms -l LA

s EeL] i an

RS e L ail

W0dE 293 ) (LT

i 199 a1

2015 49 "1y

034 ny i

B My a1 an

iy

s g nn iy

A “e an al

R s nn a1y

MG ny ‘Al LS

2080 s a1 on

BTk M -l wix

L L) E R -2 nix

LLE L Ha ny (S L}
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Aad el Certifices
Calibesd By ¢ Ehoni
Mr. Sinthehok Sraprebdesabl
p——

i RlinUR

EOROVATIVE IRSTIUMENT U ALMILATION LAY

M1 MV S LI TTSARDIES 11 TARBHLR BANI KA

ASEFOE BN PHLL RASILIT FCARAR NGV DWCE (840 THAR ANT e A
THL. (T8 SR A A 3Y R TIA A
Fags 2ot
Certifieate No : 23-ACT-03
Request-No - Reg-2023-0676
HRaund pressure bvel Calibration Results : Witbast Adjustment
Calibrution Range Withoat By iR} L v | Acceptance lmit
a8y Measured Error Measured Errar (=dR) Class 2 = dB)
44 dB /100D Hr LK .08 » . 0.5 040
114 dB 71000 iy [REE ] 0.4 = 2 (98] 340
Frequency of Sound pressare level
Cablrntion Range Withaut Adjustment Adjustment Uneertalnty | Aeceptance il
Ha) Meavred (1i7) | Errar (%) | Measured (12) | Error (%) (a%) | Cls2(s%)
94 dE ¢ 1000 He TOHIAXE 1 = * .01
114 4B/ 10 He 1M, 1 M) = 3 ot (R}
Total Harmanke Distortlon phis Sobse of Seumd pressre bevel (THIDHN %)
Calllsrathen Hange Witheut Adjustment Adjustment Ungertaingy | Aeeeprasce laslt
[z Meaamred (%) Measared {Ya) [ER0] Chass I1 & %)
93 dil /1000 He 00z - 040 in
114 dB ) 1000 He w23 = Rl k11
Neote ¢

Aaespares i wes RCBMAZ 21T Claas |

End of Calibration

i - - londsliinaunu

IMNTVATIVE INETRURDST CALIRATIVN L AL
IO ATIVE DT MU T O T TRAT GFF I
MO 1,

1St TR [ TAKI ARG KA

ASITH) IRARHE PR RARETT PRAKAN FIROVISEC 1 i THATLARD

TOL. oML St | FAN, al

Certifcate of Calibrution
Customer
N : UNITED ANALYST AND ENGINEERING CONSULTANT Certificate No - 23-ACT-065
£0LTD Request No - Rieg-2023-0070
Address 41 Soi Udomsak 41, Sukhumyit Rond, Bangehak.

Prokanory, Bamphok |0260

Unit Under Calihrstion Detaily

Ienseremenl itom | etz Calibrator Clsa 2
Manufactice { LARSEN DAVIS Waange : 94, 114 dR 7 1000 e
Model L CALLSH Imnumees Siseus = Ugedd

Serinf Numher a3k

n : UAEEFM.OSH2564

Calibration Enyirponent and Detoils

Temperaure 11234270
Humidity {02 W WRH)
Bummetric Pressere ¢ W3 =100 TP
Reeoived Dae & May 2023
Calibrution Dt 12 May 2023

Locatmn of Calibration ; LAB | Acowstic
Calibeation Procedure ¢ En-house method CP-ACT-02 hased on [EC 08423017 Eleetroacoussics - Sound calibraiors

Reference Staminrd Model Serial Number Truceable Due Calibration
Sound Calibrator SV 3sA SEIT9 EEI 3| May 2023

THD Multimeter ns 1ATTE NIMT 31 Junuary 2024

Truzeahility This certificats providoes trmeeability of messumement b recognized nuticnal sasdurd, asd o te

realization of il internations] System of Units (51)
Note

Thse: reponied uscenainty (8 based on standand uneerrainty maliplied by the Covernge Facior k=2, providing = level of

confidenice appronimately 95 3.

Calibrated By 1 . Approved By : e
M, Noppadon  Lungart M. Pacit Mathurvom
Service Calibration Enginees Calibratian Englacer Supervise
Isse Dhate 5 12 Muy 2023

IO ATIVE IS TRUBENT | ALIRATIGN LAT

I

ATEVE IHTRE AT E 18,1 T A

. AR 1A, M0 TN AK ARG
ANV IS IEL SR T TR AN PR THAR A%T
1LL i) 1A Sie-Til
Certificate of Calibration
Custnpser
st LINITEDF ANALYRT AN ENGINEFRING CONSULTANT COLLTEL Certlfiease No | 11-NDM-1H
Adbdrem B S0l Udnmmrsk 41, Sokhumyil Rend Hangehak, Frakanomg, Hanglook 10260 Horgparst No | Hey-2123- 1609

Unie Unider Cslihrarion D

Meaverrsmeni e Tiring Prisirntes e
Wil m Miereghens Model | -
WMt NRDLX Meigraphnne SN |
Serkil Mt NRQHHOT Premiifics Mislel
n UAEEPMO1A2358 Brisampifioe S8
Hestbubon ol & Imtutven Surte
Calibraivs Eaviranmens s Detals
Tempersiun n'Ce3C
Hurmadiy LLAR RS L
Varmtris st 1013 8 & 10 vy
Mecenved tale 7 Augusl 2023
Cialibwmies] Late = Augied 2071
Calibrinikes Drceters o rethsd C-SOM-08 hasad om (0T 61352 2017
Voo of Calibraiion L Actathc
Hederente Sunidant
Insment Darund Moddl s v calibrsen Tracehility
Mukifrsspasney Calims Quesl Guesteal 1miany 24 July 2034 151
Huatres| Miczzphime GRAN MAN 1z 6 Ot 2021 IS
Sise Usnierainn i Svendd| 15 12 Ot 024 WK Flesiric
Time EXTIEN - ACT 21 My 3034 T
Note.
snnsstaunty suiglied by cage Pt | = 1. ruviding b bevel oy
Calicated Hy ¢ a8
b, Noppadon Lusngart M Pacit Mathavom
Caliseanon i1ificer Ciliirsion fngimeer Sisgersisr
Hom Dase 1 29 Ausgun 103
falit w

“enandlairuny



INNUA ATIVE INSTRURENT L ALERATION L AT

PR A TTVE INETRIAIIRT L1 LU 1IRALS (TR
A TS 0TI AK TN | TARITRS ARG AR
Pet TR TRARET T TR A AR TRUA T S0 THAT AT

TN

r——1
Ty

Fag 1 44
Conilizam Nij JENDM-2M
Teigqnant No R 2023- 1545
1 Absolute acoustical sensitivity
ULE Serting Tt Eapusure Messurvment Toleranees
UNCERTAINTY
FAST/A 1 70140 Hel v et e Errer Lhamit
alihraner Serting i ik ﬂ’ojll a'w % %) %)
TN Bl 104 Y 1= (k] 5 m kS pal -2, =28
Niee v ratiie Bk 300 Wfide] A TTH SN, AT-T000T0RT

2. Frequency weightings

Iheviatinn tram sarin Toerances
UE Serrime UNCERTAINTY
Frequency Welghing Limit
VAST (7010 [
(1 dm (=
IO Hening [
611k [ a1 T
1281k 0.1 i oA [E}
ok i i G 13
60 1 i [ A 14
1000 11 s o oAl
2000 He o4 a1 WA i
A0 He A e i L
B0 He ot e A sl
The i i e the sl ult Jf b v h“mm
onane Ay
IR ATIVE ISSTREBIUNE L ALLRIA U | AN
ATV BTN 0L T, ST A&B
T AT | FAKIRG S AN AT -
ASAHIBIE FAR T SAMIET FIEAR A FECY BT | THAT A stcnesiten

S0l R A T

SrLababie
Biny

Pag 44
Cenifles Na TENDM-20
Weguest b T 0TI 1649
4. Response to shart duration
3. Respeinse for sivusoldal signals - reforence loval
UL Settimg Thme Exparurs Meavarymen Teleramers.
UNCERTAINTY
FAST I A 10 el [utd Rl (s Exrur it
Calthratar Stting ) b re'm e’y (') i 1y
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3. Lineatity of response to steady signals

a. Sound exposure meter, linearity of response for changes of mput sinusoidal signal level
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Certificate of Culibration
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Uit Usdber Calibration Detads.

aursren it Milse Duslmeter Migruphote Cliss

Mamfacnae w Mizrophon Model
Msded NE-OEX, Migrophons SN+ =
thesial Munther NXCHEI Premgitles Mode! ;
m UAREFM.M 22550 Prowmpifier &%
Tambhition 0l dn Intrumeni Stats - Used
Callhrathun Esviesmment amd Detall
Temperuurs nTEIT
Humldty + S8R 70 %l
Ransertry, Fressirs 1L i o 10
Teewived Dty 1 bty 2023
Califwated Dt 11 Auipsa 3033
Calibration Progodare — + Inchissss miethod CT-NEMO0 hased s [FE 112523007
Lo uf Calibraiias Lah A coustic
Reference Stuniard
Instmmern Branid Wi s Due eslibestion Tracshiliny
Muliespuescy Calbesine Quat Questcal R 2# July 2004 TR
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1. Absalute acoustical sentitivity
VUC Seiting Time Expasury Viessurement Telerunces
UNCERTAINTY
FART LA T0-La0 Ref v Hef (RS Krree Limdt
Calibrater Seiting L il s b (#a'n %) %) 1%}
1000 12 114 480 120 1 1w am ‘Lid 1 ~2i_+2h
L Abssai st sesigivity was established by (e we of Sound Cabfrmne frand S0, Mode AC-300 BN AC- 30001147
2. Frequancy weightings
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VUL Setting UNCERTANTY
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& 1
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5. Response to unipolar pulse
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UNCERTAINTY
FAST (AT s e IiMEerear Ll
Callbeatur Siting i ira'ny ol ) )
Lol Hechingle + L
b i & SR
Comamis Recianghe- {TIETY

* Indicates non stcredited
End of Certificate

1 o G milhid W 81E gt i S sk Iﬁ‘in1!. L

PRV ATIVE INETRUMUMNT CALIBHATION | Al

P ATEVE TRNTIRLMEENT 0. 1 TN, (AT O
I AN T SSTIARLIS | TAMIEI A RALLL
MO ILARK PEILE AN T PRAK AN PHEVINCT (000 THAILASTS

THLS 2 eS80 | AN T2 TR

Carrificat Mo Z-NDM-t91

Tarjirgal Mo T 2027- 1550

3, Linearity of response to seady sgnals

o Sound expodure metar, lingarlty of respanse for changes of input sinusaidal signal leval
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SITHIPORN ASSOCIATES CO.LTD.
CALIBRATION LABORATORY

45145111 Skrinthom Ad, Bangbumru, Bangplud Banglok 10700 THAILAND. NSC-TEISTIS 17625
Tel.0-2435-8800  Faxd-2433-1679 2-mailcal LT hittpdf ith om
Cert. No. : ACL23144
Pages t Tafg

Calibration Certificate

Equipment : SOUND LEVEL ME
Manafucturer : RION L
Model : NL-42/
Serinl No.: (HI321435 /176

1D No.: UAEEMAZ 084/2555

Condition As Found : GOOD

Customer : UNITED ANALYST AND ENCINEERING CONSES
£1 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,
PHRAKHANGNG DISTRICT, BANGKOK 10260
THAILAND.

(230 £3) b

(3 +3 ) kPa

{500 &20 )

05 MAY 2023

08 09 MAY

Calibrated by :

Approved by ;

o ';‘ /ff/@\_
{ Thanakul Petchurai )

Thi ificaie is issued in dance with the i of ISCVIEC | T023 stunclurd, may it be reproduced
other than in full, except with the prior writien approval of the bead of Calibrtion Laborstory.

mna'ﬁ'himuqu

QF-TE1 2-04-44-020664



SITHIPORN; SITHIPORN ASSOCIATES CO,LTD,
ASB0CERES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, : ACL23144
Job Mo, @ VOBEACHNSI
Pages  : 2ol§

Calibration Procedure : CP-AC-0L

Calibration Method :
This equipment was calibrated by bused on TEC-61672-3 (201318
The SLM find fests to Acoustical and Eleetrical signal tests ol fieq
Standard Instruments, '
For tests results of each|

Condition MMII‘I“
L. WWW

Muode| Serial No.
332104 MY4EDITOTH
335118 MYS2302742
33461A MYS3220104
334614 MYSAZ2AT6
3a461A MYH0024273
MAT-1070 62100114

OF-T51 2-04-04-020664

SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
HEIDLRRRES CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cort. Mo, < ACL23144
Job Mo, VORMACDISY
Pages  : daf8

Result of calibration ;.
1. Absolute sensitivity

93.9

Measured Valus
(dB )
14.8°

2.2 The microphone of the sound level meter wan replaced by electrieal si

Frequency Measured value
Weighting (a8}
A < weight 11.6
- weight 175
Flat 233
1. Acouatial gl aat st gt
Frequency | Jeviat e curve (4B}
(He) > T Avceptance
Fluy s
125 0.3 03 03 1.8
1000 ol [ [ <10
BO000 02 0.3 0.2 454
'
— wnaslunIuA
bR

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

assaclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, 1 ACLZ3144
Jab No, ; VOBEACHISS

i
i <

Pages  : 3of8
Summary of Measurement Result :
Maximam-permitted
uncertainty of
¢ (dB)
NiA
v A
i 03
o 03
v 03
Far | v 03
For >4 kilz 10 10 k2 v - 0.3
 For > 10 kHz to 20 kHz. - - -
3 and e weightings ot | Kz v 3 02
6. Long - ter v . 0.1
2. Mmmm:ww v i 0.2
5. Level linearit e fevel range control LA - 02
5. Tone birf sesponsa. v ] -
10, MC"’M v - .35
11, Overload indication v 025
12, High level stability__ 0.1
Nofe:  Pass/Fail evalustion for eacl paramoter,
will be oonsidered iogether from the acceprance limit and ted incertainty of mensurement,
, wnaslumunu
QF-TS12-4-04-020664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
hesoclares CALIBRATION LABORATORY

Continuation of Calibration Certificate

7 L

4. Electricsl signal tests of frequency weightings
Weighting network respanse with relative 1o | kFz.

Cert. No. 1 ACL23144
dob No. 1 VOSSACINS
Pages ¢ Sof§

“‘r'.“

A
G
5.2 Time weighting et | kHz
Frequency 5 I
Welghting (dB) (a8 ) (d8) (dB)
Fasl 4.0 4.0 0.0 201
Slow. 24.0 94.0 0.0 20
Leg 9400 94.0 00 =0l
i Long - term stability
SEM Display | SLM Display | Devinwed | Acceptance
Frequency ut initial ut find Value Limils
Weighting {dB} (dB) (dit ) (dB )
A = wieight 94,0 4.0 L] =03
'
wnanslumun
QF-TSI2-M-04-02004

P ’



SITHIPORN J SITHIPORN ASSOCIATES CO,LTD.
sssaciates © CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. @ ACL2II44
Joh Mo, 1 VOGGACO053

Pages @ GolB
7. Level linearkty on the reference level range

Auticipated | Mensured

Value Value
| ) | ot |

1370
E———

Al 44.0 0 1.1
0.0 358 0.1 1.1
340 139 =1 1.1
0 2.9 -1 &1d
29.0 289 k1 &1
28.0 218 Al #11
7.0 269 0.1 11
26.0 458 .1 =11
25.0 4.9 -1 &1
.
— wnaslunaun
P .

SITHIPOR Ny SITHIPORN ASSOCIATES CO,LTD.
S = CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N)l SITHIPORN ASSOCIATES CO.,LTD.
assoclates © CALTBRATION LABORATORY

Continuation of Calibration Certificate

Cerl. Na. : ACLIII4
Job No.  © VOGGACONST

QF- TSI 204121164

Cert. No. : ACL23144
dob No.  : VOSSACONSS
Pages : Rol#

11 Overlond Indication

Measured v

The repanted uncerininty is based on @ standard uncertainty multiplied by coverdge i
ar any value following i iding a lavel of
End of C; Certificate

QF-TS12-M-4-020664

7T

Piges & TofR
B Level lincurity including the level runge control
Anticipoted | Measured visted | Acoepiance
Rangs Value Value imi
(dB) (48)
Ao | oa0 940
Aaticipated | Messured
Valuwe R Vall
(dB ) (dB ) (dB )
108,40 1078 -1
117.0 17.0 00
14,0 1341 L5}
1088 1080 .0
127.6 127.6 L]
L0 BHY -kl
108,40 1084 0
128.0 128.1 LA
A
1330 20
1364 30
Anticipated | Measured Devinted | Acceplance
in Value Value Value LLimnits.
tet signal (du) (B (dB) ()
Cont 133.0 133.0 o 2.4
Posiiive halfl eycle 1354 1352 =02 20
Negative half oycle 1354 1352 0.2 5240
.
wnaslumunu

Rl

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthem Rd, Bangh Bangpl 1gioi 10700 THAILAND, NSC-TSI-TIS 17625
Tel.0-2435-6800  Fand-2433-1679 lical hittp:

wnansluieauny

Cert. No. : ACLI34S

Pages @ loff
Calibration Certificate
Equipment : SOUND LEVEL |
Manufacturer : RION
Mudel :
Serial No.:
1D No.:

UNITED ANALYST AND ENGINEERING CONSU
K1 SO0 UDOMSLUE 41, SURHUMVIT ROAD,

RANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Ambient ure & (23023 c
Pressure: (1013 =3 ) KPa
Relative Humidity : (500220 )
Received Date s 05 MAY 2023
Calibration Date ; Ok-19 MAY 202
Date of Issue © i
Calibrated by
o 7 L
§ r—_
{ Thanakul Petchurai )
This certificate is issued in accordance with the requi of ISOEC 17025 stundard, may not be repraduced

other thas i full, except with the prior written approval of the head of Calibrution Laboratory,

mnem'lu'muqu

CHF-T512-04-04-20604



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
azsacintes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACLI345
Job No, @ VOBGACHDSI
Papex @ 2ofR

Calibration Procedure : CP-AC-

Calibration Method :
This equipment was calibrated h;(
Thi S1M had tists 1o Acoustical i

Seriul No.

332104 MY4R(HTO76
335118 MYS52302742
134614 MY332201104
33614 MY33220076
3d4alA MYA24273
MAT- 1T 2100114
4180 20TTH0

NA-ZKAL

wonaslueauny
it .

QF-TSI2-04-04-4020664

SITHIPOR N} SITHIPORN ASSOCIATES CO,LTD.
agsaciates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23145
Job Mo VOSRACHISS

Pages & dof8

Result of calibration ;.
1. Absolute sensitivity

Mensured Value
(dB )
17.8

_zzthenﬁawhmnmemdlmiwwummbydmur i e

Froquency Measured value

Weighting (diy

A - weight 126

- weight 179
Fint 236

Frequenty Deyitia
()
125
1000 02 02 02 kL
B0D0 -1.3 -12 -13 250

wonanslaimuny

QF-TS12-044M-020064

7 =

SITHIPORN f SITHIPORN ASSOCIATES CO,LTD.
asspclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACLZ3N45
Job No,  : VOGGATD0S3

Pages  : 3af8

?__ﬂ;iﬂlﬂzw 10 ki

Far = 10 kHz 1o 20 kHz - - -
w PSR . IlIkH! , = 02
6 Long - e pablty vi-1 w
% e Jevel range v - 02
5. Levellineariy including e Jevel range contol .1 - 02
9. Tone burst response v .

10 Feak € sound level v s
1. Overload indication v
12. High lovel stabillty. :

Note ¢ Pasa/Fuil evaluntion for ench parameter,
will be considered tegether from the accepance Timit and the M

wna'n'himuqu
7 A s

OF-TE12-M-H- 020664

SITHIPOR N) SITHIPORN ASSOCIATES CO,LTD.
assoclates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. Na, : ACL23145
Job No. @ VOSSACDOS
Pages  : Saf8
4. sbgnal tesis of freg Ty
Weighting network response with relative 10 1 kHa

Froguency
(Hz]

weightings at | kHz
Froquency
=
52 i veging 1 e
Frequency Wk
Weighting (B ) (d8) (B} (dB)
Fast 4.0 a0 0.0 =101
Slow 54,0 4.0 0.0 +1{.1
Ley 94.0 4.0 0.0 =01
6, Long - term stability
SLM Dispiny | SLM Display | Devinied | Acoeptance
Freguency at initial ot final Value Limits
Weighting (dB) (dn ) (dB) (di)
A~ weight 4.0 9440 i =03
.
_ wnaslumunu
QF-TSIZ-04-04-020664

F- a



SITHIPOR N; SITHIPORN ASSOCIATES CO,LTD.
zsociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No, : ACL23145
Job No. @ VOGSACDISY

Pages  : Gof8
7. Level tinearity on the reference level range
Anticipated | Messured vinted Aceeptance

Value Value inits

v L)

i % 1350 0
Iw 1340 0.0

1310 133.0 0.0 411
1320 132.0 0.0 4Ll
1310 1310 0.0 +11
129.0 124.0 0.0 1.1
1240 1240 00 £ L1
1184 1180 0.0 + 1.1
1140 1140 [ 1.1
109.0 109.0 0.0 +1.1
1040 164.0 0.0 +11
w0 Eedl] o0 + L1
54.0 54.0 0.0 +11
RO.0 8.0 00 & Ll

8D 84.0 0.0 211
5.0 = 1.1
9.0 9.0 0.0 £11
44,0 439 1 41,1
39.0 189 0.1 # 11
4.0 338 -1 L1
0.0 209 0.1 +11
0.0 288 L1 1.1
280 279 0.1 2Ll
2740 26.9 01 £1.1
260 25.9 0.1 =1Ll
250 25.0 i) *x 1.1

.
naslumun

QF-TSL2-04-04- 020664

7 Al .

SITHI PORN} SITHIPORN ASSOCIATES CO,LTD.
pesociates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert, Nu. : ACLZ3IA5
Job No. @ VOGEACDHISS
Pages  : Rol$

SLM Display
¥ ‘&t initinl o final Valoe
Weighting (a8 ) (a8) (4B}
A= el 137.0 137.0 0.0

The reparted wncertninty is based on o standard imcertainty multiplicd by coverne
ar any vale following calculation providing a lavel of confidence of approxif

End of C:

OF-TS12-04-4M-020664

SITHIPORN; SITHIPORN ASSOCIATES CO,LTD.
RETgclafes CALIBRATION LABORATORY

Continuation of Calibration Certificate

wonanslainuny
7 .

Cert. No. ¢ ACL23145
Jdob Moo VOSBACIHISS

Pages  : TofR

. Level Hnearity ineluding the bevel range control

Anticipatesd
Range- Value
(an)
Ao | 40

0. Tone burst response.

Time | Toneburst
| duration, Th | Cyele
weniail Pas

Value Value Value Limits

1di ) CdB ) i} (dn )

133.0 1330 .0 +2.0

1354 135.2 - L0

135.4 1352 02 +2.0

.
wnaslumunu
QF-TSI2M-04-120664 e
s ;
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Foundenon for incusiTisl Developrmenm Nesonal Food reme et
Food indusingl Laboratory Senace Cerer CALIBRAT)

RaTAMEELLTELL SORTaArLLE T

AudUEN ER eI S aRE NS ELE TS

Fourdaion o iscsmal |'_|?\_'E|CD’|’\‘?:|| hanong Food nshtue RAC.TISLTIS 17025
Food indsimial Laboratory Sence Center CALIBRATICN D0G1

Calibration Certificate Calibration Report

Certificate No.: 2402420-003-01

Certificate No.: 2402420-003-01 Eguipment: Eectrnic Balance Manefacturer;  METTLER TOREDK
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD. Modal: MS24TST0 Hosohtieni 60001 g
Address: 3 Soi Udomsuk 41, Sukhumvit Road, Savial No.: C357436235 IDMe.: LAE IR 021/1566
Bangehack, Prakhanong, Bangkok 10260 Copacity: 20 g
Date of Calibration: 1% aps 214 Paga2ald
Environment Condition: Amtsent Tenpersturs: 110 ¢ 14 T RemveHumty 65 @ 67 %
Pageodd Place of Rgom 206 2, URITED AKALYST AND ENGINEERING CORSULTANT (0, LTD.
Conditlon of Equipment: Good Condtion
e Cangition of This Results of Callbration;
1. Cashrenn Mathod: WFI Mimhod W-MACTT  n-House Mathod based on UKAS Leb 14 1019
Manufacturer: METTLER TOLEDO 2. sigfarancs Stardards:
Reference Standard  Model Serial Mo, Calibrated By Certificate Mo, [Due Data
Model; MS204TS/00 Stardard Waight Class £ 1500y 1SE50 s MRILLINS 7 November 2134
Staraard Wought Cliss EX 1-500g 15832 TS MRS 28 Wovemter 2024
Instrument Model Serial No. Calibrated By  Certificate Mo, Due Date
Serial No.: C252436235 i
Therma-Hygro Mate: GE-HT NFRLETH a1 Quiakty Rebom QRIM-D492 A March 2025
1, Tha corshcabon e traceabie s &1 UNIT
1D No.: b 8, Thes certificabe was certfied by for-the iistrurmant we calinted
3. They resek of cabbrrlon vass foung SC0UTBLE #5 Somm on gl eni CHCE of CORLFRCON oy,
Ordee NG Ll Callbration Results:
1. Repeatabiiity of Reading:
Operation No.: 2402420-003
Mominal e (g ) Standard Devistion of Readng 21
Date of Receipt: 19 April 2023 1. LLO00R
10 000007

Date of Calibration: 19 april 2024 2. Off-Center Error:

Armwsol 100 [ A packd N e S VNS ORI N g

: The baseeos meadng obtl e s givwn it
Calibrated by mr.Pheraphat Tuarjit Approved by Wﬂ — /_,__\ A
Scientist 3 |{ & \ e
]

{ Miss Preeyaparn Jaengkamkit |

x 0.0
Vice President, Department of Laboratary Services \ @ua \ k’_@

Date of Tssue: 23 Aprl 2024 fur the Technical Tenm VJ NOMOR

This Cartficate (s tssued i sccordance weh the conditors of ccredfaton pranted by Me Tha Laborstory. Acorecitation Scheme ! N : N N

wwitichy hars Bsmeecad the measurement apabilty of the labortory ang its traceahiity to mecognized nananai stendards and to the La a1t o yi¢ ¢ 130 9 11¢C .9 )

s of mesmsurement ragized at the comesponding naticnal sandands aboratory. This cerficale may naol be- receeduced piher icotons | tontos | iponoons | tmoocos | sooonon

thaniin full extept with the pror written soproual of the Mational Food Insitute.

FCE-O05 Rovson: A1 Cate: 20-04-85 F-ES5-017 Revimion: 01 Date: 20-04-55
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Calibration Report Calibration Certificate

Cartificata No.: 2402420-003-01

Equipment: Biectren Baiaree Mpnutncturar:  VETTLER TOLEDG Certificate No.: 2402420-002-01
Model MEXATHI Resalution: 00000 Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Serial Mol C25HIEIIE 10 Now: AL AIRI2Y2566 Address: 3 Soi Udomsuk 41, Sukhumvit Road,
bty SR Bangchack, Prakhanong, Bangkok 10260

Date of Calil 19 heril HiZE Page 3of3

Calibration Results:  (Continued)

Calibration Range:  0-200g

Calibration Adjustment: Internal Caibration Equipment: Electronic Balance
3. Departure from Nominal Value:

Page1or3

Manufacturer: METTLER TOLEDO
Momizal Vaiie Stancard Valee veragn Sending Cormctan Uncortainty Caverags Facter
Loy ] g L9} {4 g} ‘ Model: PG
Uripad L.00000 00000 0000 000003 200
L] 040000 21000 0600 (] 200 Serial No.: B322373893
1 DM L0000 06000 0.000057) 100
5 s 5 pmn e — 300 1D No.: UAEAIR.019/2556
19 12 K02 19,0500 05005 Q00013 200
20 2000003 20.0001 00008 D004 100 Order No.: 2402420
s Rl 50.0003 0.0083 0.00012 -ZW Dwraﬂnn No_: S
ol F1 000 260005 00605 D007 200
10e 99.59%97 100, Do 0,00 D.o0eir 200 n.ta ﬂf m[p'; 19 lﬂf" 024
158 190 B 150. 0017 0.0013 000022 200
200 HEL00L 000015 S D.00ECE 200 Date of Calibration: 35 April 2024

Calibrated by  Mr.Pherashat Tuanfit Approved by _/é“‘fﬁjj
Sclentist

. { Miss Preeyaporn Jeengkambit }
Vice President, Department of Laboratory Services
Datao of [ssue: 23 April 2024 for the Technical Team

4},4“.& 2oz
2"3 il fora af

The Cortifieste 15 waed in Beeorgence with e condions of socredsation granted by the Thai Laboratony Accredibation Schamo

Thee rapertadd renanty of Meseremont was 5550 0N 2 Sandan LrComtainty muDked by 2 Covorage factar A | Srovadng &
el of confidanca of aporosmataly 95 %. which has assessed the measulement capabilty of tha Whoratory and s fraceabiity t recognized. national standarcs and o the
UNEE Of meERsmmens reakzed At the camesonting natchal standerds laboratory. This cerificats may not De reproduces otfer
RS ¥ — Shen i full_ exespt with the prior witten adgroval of the National Food Insceuts

F-C2-012 Revision; 01 Dabe: 20-04-85 FLE-008 Revision: 01 Date: 20-04-65
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Calibration Report Calibration Report
Cartificate No.: 2402420-002-01 Cartificate No.: 2403420-007-01
Equipmant: Bextrivas Satance Manefactunes:  METTLIR TOLEDO Equipment: Deckronic Betsnce Manufacturer:  METTLER TOREDK
Model: ¥4 Rosaltion: 0000001 § Modal: 5% Resoluboni 0000000 3
Serlal No.r BI21313853 TO Mt (RE AIRD19/2558 Serlal No.: E322373853 ID Mo LAEAIR.T15/255
Capacity: 81 g Copatity: B1 g
Datn of Calibration: 1 Axi 2024 Page ot 3 Datn of £ om: 19 A 214 Faguiets
Environment Condition: - AmciorTenperaure: 225 ¢ 18 T Reserhmdtn 4 60 % Callbration Results; {Continued)
Place of Calibration: Peesr= 206 Balance Ruoe 2, UNITED ANALFST AND ENGINEERDHG CONSULTANT £0, LTD. t6g
Condition of Equipment: feod Consition Callbeation Renge:
of This Results " Calibration Adjustment: Intermial Cabration
1. Eodbiration Method L Mathoed WAMLO0T b e Metnod besad on LKAS s 14 - 3018 3. Departure from Nominal Value:
1. Aeference Starde:
Beferance Standard  Madal Serial No.  Calibrated By Certificate No. Dua Date Horminal Value Standdar Vaiuz Average Readng Camection Ungertmmy Caverage Factor
Standa Weight Cless 2 1500 15680 s ML 2 Moverber 20124 . e L e e o .
Stardm Weight Clsss E 105 15682 s ML 28 Noveber 2024
. rigad Q00000 (0i0e 0000050 0000003 200
Instrument Madal SorialNo.  Calibrated By  Certificate No.  Due Date , .
Therme-Hygrn Meter B NTLITH DIYES Gty Ratom QRM-09R 4 March 7025 Lo Lno s 0.00959% 000005 B
2 The cetficricn & traceatle to 51 UNIT .05 QUSH00LT 0050003 0000000 0.00000+3 200
A T the instrument 51} Q000D 100001 o 00000063 00
SThw rwest of calloranon was found cciree £ shown o deve v piace of caliraten ik &1 150060 0150002 0000080 10000083 200
Calibration Results; a1y 2170050 0170008 0000001 0000012 zm
il Reading:
1 Repeatabiity of Resding L¥0) L, 0.200507 0500003 0.000008 200
Momiral Vaka | g} Starcerd Devaeon of Rescrg Lgh 1 14955750 Lingsii 000K f.00p007 200
3 00000057 100 29950680 2maEn 0000058 1000028 200
& 000018 450 £4090610 4 ey 030014 000002 20
L0 5 BorEas) &9 1.500014 [T e 200
2. Off-Center Error:
Amme 1 g wasoloed and moved o verious podtien i pae.
The balance reading oteaed = given 1 the tabie
g,
o a|
T 28 A oh
1 L 3
1] T reported amcertmty of messirement wirs based on & standind urrainty mulined B 3 crverage facar X | g @
L 3l ol o confichenct of dpormematahe 95 S
vazsant | o moos | | owber | o ppeens | Lomass | 1 sesean 0.000003
......... [ p—
F-CE-13 Bevesian: 01 Diste: 20-05-65 F-CE-0LF Revision: 011 Dusbe: 20-04-68

DI Serviess Co. Lid DOE Services Ca. Lid.
DQE Bariiiis 32'Soi Ladprac-Warighin S8, Lodpeuo- Wanghin i Ladpran, Ladgrao, Basghok 10230 DQE Services 2S5 Ladpar-Wanghin 35, Ladpean-Wanghin K., Lodpeun, Ladprio, Hungkak 10230
Phone ; 436 2084, Enuail ; i i e Phone - +66 ()2 538 2054, Email ; dgeservicesinfoigmail.com e
CERTIFICATE OF CALIBRATION REPORT OF CALIBRATION
Certificate No. SP24-018 Page lof 5 Certificate No.:  SP24-018 Page 2of 5
Customer : United Analyst and Engineering Consultant Co. Ltd, (Head Office) Environment Condition : Ambient Temperature 25+ 35 e
Address : 3 Soi Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260 Relative humidity 55420 %RH
Location of calibration :  Laboratory 315 Calibration method : In-house method CP-01 Based on ASTM E275-08
Equipment : UV-¥is Spectrophotometer Certified Reference Materials :
Manufacturer : Agilent Technologies Material Serinl No. Certificate No. Due date
Model : Cary 60 Absobance Standard set 25760 115663 25 October 2025
Serial No. ¢ MY 15410009 Absohence Standand set 25757 115638 25 October 2025
Mo 2 UAE WAT.0202558 Wavelength Standard sct 25806 115657 25 October 2025
Received Date: 7 May 2024 Wavelength Standard set 25758 115665 25 October 2025
Calibration Date : 7 May 2024 Traceahility : This certification is traceable to the Intemational System of Unit maintained at National -
Tnasie Daitn + 9 May 2024 Institute of Standards and Technology (NIST) through Starnn Seientific Limited
Condition Instrument :  Good Spectral Band Width of UUC : 15 am
: . - Scan Speed of UUC : 60 nm/min
Calibrated by : L) gﬁ' Approved by : Sfaih
[ Mr.Tonawut Rittidach | { Ms. Chonthichn Sangngem ) | af UUC ¢ 015 oo
Technicsl Manager Quakity Mansger
f— plasce of caibrasion only, Resolution of UUC : F ic  (LOOD1 Abs.
Thy capahility ol it a1
i ol emep it fhe pror i L Wavelength 0.1 nm.

tonanslsipaunL. ienanslinauy



DQE Services Co.Lid
DQE Services S0 Lo Wanghin 55, Ladgrao-Wanghin R4.. Ladpraa, Ladpran, Bangkok 10230
Phene ; +66 (032 538 2054, Email : dgeservicesinfi@gmmil. com s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of 5
Calibration Results : Without adjustment
Photometric Accuracy
‘Wavelengih CRMs Values UUC Reading Correction Uncertainty Covernge acior
(mm.} {Abs) (Abs) {Abs} {Abs) 3
0.0000 0.0000 0.0000 0.0028 200
2o 05780 0.5747 0.0033 L0031 2.00
10484 10438 00046 00029 2.00
21876 21832 0.0044 0.0080 2.00
00000 0.0000 0000 00028 2.00
P 0.5595 0.5581 0.0014 0.0034 2.00
1.0239 10231 0.0008 0.0035 200
21230 21219 0.0011 (LO0S0 200
(1.0006 0.0000 0.0000 00028 2.00
0.5230 {.5184 0.0046 00030 2.00
163 09633 0.9614 0.001% 0.0029 2.00
19753 19731 0.0022 00070 200
0.0000 0.0000 0.0000 00028 2.00
05181 0.5150 0.0031 0.0031 .00
gk 10002 0.9964 0.0038 0.0033 2.00
1.9973 19914 0.0059 D.O08E 2.00
0.0000 0.0000 (.00 00028 200
0.5517 {15485 0.0032 0.0030 2.00
9 1.0803 10772 0.0031 0.0030 200
2.0373 2.0293 0.00ER (.0080 2.0
0.0000 0.0000 0.0000 0.0028 2.00
0.5591 0.5565 0.0026 0.0031 200
s 10518 1.0482 0.0036 0.0030 200
1.9274 19202 00072 0.0079 2.00

ienansiumauey

DOE Services Co. Ld.
DQE i 32 Sai Ladprac-Wanghin 35, Ladpenc-Wanghin Rel, Ladpea, Ladpran, Bangkak [0230)
ervices
Pheme : =66 (002 338 2034, Emall : doeservicesinfo@gmail. com T s
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page Sof5
‘Wavelength Accuracy :
CRMs Values | UUC Reading |  Correction Uncertainty | Coverage factor

{om.) {nm.} (.} (mm.) L]
241.72 2420 <028 o1g 2.00
27945 35 =005 18 2,00
28781 2879 -0.09 18} 200
334.06 39 016 018 2.00
360,93 360.5 043 018 200
418.59 4181 049 [NE 200
44554 56 0. 018 2.00
453.66 4533 0.36 018 200
4602 4508 .1 018 200
536,59 5360 0.59 018 2.00
G3T9E 6387 072 [LNE ] 2.00
43138 4308 0.58 018 2,00
47250 4724 010 018 2.00
51347 5137 -0.2% 018 2,00
528.88 291 022 018 200
737 57335 033 [LRE ] 2.00
58535 5852 0.ls 020 200
684,40 685.1 0T (N5 200
T40.72 7414 -0.68 020 L
T48.55 T40.1 -0.58 08 200
BO7.03 8073 -0.27 018 200
ET79.28 733 002 w18 200

Remark : < URAC = Uit Undler Cainration

- WA = Mot Aviable

+ ® beaicsien non TISE aceverited

- End of Certificate - Li)ﬂﬂ‘]ﬁlkim.‘:mﬂ

DQE Services Co. Lul

DQE Servi 32 S0l Ladprac-Wanghin 55, Ladpran-Wanghin R, Ladpean, Ladprao, Bangkak 10230
Tvices
Phome ; =66 (042 538 2054, Email ; dqeservicesindmgmasil.com ]
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 40f3
Photometric Accuracy :
Wavelengih CRMs Values UUC Reading Correction Uncertainty Coverage factor
{mm.} {Abs) fAbs) {Abw) {Aby) k
#ig 0.0000 0.0000 (.0000 0.0056 200
0.7469 0.7435 0.0034 0.0057 200
asy 0.0000 0.0000 0.0000 0.0050 200
© 08674 0.8639 0.0035 00060 200
33 0.0000 0.0600 0.0000 (L0050 200
1
0.251% 0.2807 0.0012 0.0051 200
S50 0.0000 0.0000 0.0000 0.0050 200
i 0.6430 (1.6402 0.0028 0.0055 2.00

ienanslueauny

&% DKSH

Certificate of Calibration

Equipmant: pH METER Certificate No.: CO7240167
Model: SevenEasy lssued Date: O April 2024
Serlal No. (or 0Ly 1230525212 (UAE. WAS.003/2553)  Job Mo WO-D0024208
Manulaciurer: METTLER TOLEDO Page: 163
Blecirode Serial No.: 1156883 Model:  Iriab Schds Brand:  METTLER TOLEDO
Condition; In Condition
Customer; United Analyst and Engineering Cansultant Company Limited

3 Soi Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand

Environment Condition: Temperature 23 *C + 2 C
Hunidity 80 %RH + 15 WRH
Calibeation Place: Ei Lab v, DKSH Technology Limited,

2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thaland

Calibration By: Miss. Orawan Khiaiphloi
Calibeation Date: 9 April 2024

The Method used: In housa method, CAL-WI-58, base on ASTM E 70-07

Tracaability: This cerfificats is traceabla to S Linits, Sample Test is assured through prmany

meawement method Hamed cell, hrough CPAchem Lid. (ISCIEC 17034) Ceriificate
Mo, D38377, 931085, B31884 And pH Scale traceable to the 81 Units maintained by
Mational instituie of Metrology (NIMT), Thailand through Industrial Foundstion
Electrical and Electronics Institule Carificate No, CAZ0230350EA

_Owee S

(Mies Oreman Khisiphial) {Mr. Nitinun  Srihawsan}

Peraon b charge Authorized signatory
This cartilicais 5 ! i of Units {51). 11 prosdcas racasbdily of maasrermn fo nemadiond)
o awborsd stardad o cher recsgried rasonal sterdan) kbore.

The par ity e
revich s o coed n

y il by P covenge Tuctor (13 10
1BUMy

. y
™ s, ikt ity L e s St colduidied i s This rapo shal e

A
¥
o ke azssept o bl bt gl ol DKEH Technskogy Limsted.

hsin Rmasnirs el dvie
DREH Tazhreszgy

S5 freasRah i KWV AT T T AR AR 1008
Presananing, Banghon 10063

s '
enaslumuRy
Delivering Grawth - in Asiz and Beyond, CAL-FM-COT-14: § Apr 2024



€= DKSH

Cerlificale No.: CO7240167  Page 2of 3

Calibration Results:
pH Scale
Input pH Meter Reading Unmmry;rrm Factor ()
(m) {mv) Emoe (mv) {pH)
41412 414 012 0.00 0.58 200
354,96 355 0.04 1.00 0.58 200
2958 2% 0.20 200 0.58 200
236,64 237 0.36 300 0.58 200
T 78 052 400 0.58 200
118.32 18 032 500 0.58 200
59.16 59 -0.16 500 0.58 200
] 4 0.00 7.00 0.58 200
58,15 59 016 800 0.58 200
41832 18 032 @00 0.58 200
A7748 77 048 10.00 0.58 200
236,64 256 064 1.0 0.58 200
2858 -206 -0.20 12.00 058 200
354,96 -355 -0.04 13.00 058 200
41412 414 012 14.00 0.58 200
r&@wﬁw.mmﬂwﬂ.w‘mﬁ.“ .
Defivering Growth - in Asia and Beyond, lﬂﬂa:?lfg?yggr o

€= DKSH

m& Certificate of Calibration

el
Equipment: Digital Thermemeter with Probe Carlificate No.; C15240373
Moded: SevenEasy pH Issued Date: 09 April 2024
Seial No.: 123n0525212 dob No.: WO-00024208
Manufacturer: METTLER TOLEDO Pape: T1of2
ID Ne.: UAE WAS.003/2553 Condition: In Condtion
Customer: United Analyst and Enginearing Consultant Company Limited

3 Soi Udomsuk 41 Sukhumyvit Road,
Bangckak, Prakanong, Banghkok 10280 Thailand

Caondition: T 2'c & iwc
Hurnidity: S0 %RH & 20 %RH
Voltage: 220 VAG 4 10 %
Callbration Ptace: Thermo-Hygra Leboratory, DKSH Technology Limited.

2533 Sukhumvit Road, Bangehak,
Phrakhancng, Bangkok 10260 Thailand

Calibration By: Ir, Mateekam Mijit

Calibration Date: 09 Aprd 2024

The Mathod used: In howse mathod, CAL-WI-18, by comparision wilh standard thermometer
Traceability: This certificate is fraceabls to the Intsrmational Systam of Unil maintained by

Cuality Reborn Go. Lid, (QR) Cerificale No. GR23-1073

Wit 3

{Mr. Nateakam i) {Mr, Pramcta Ramrong)
Persan in charge Authorized signatory

This cofizale ks iscued tha units of messurement acoonting 1o e Intemational Systam of Unis (S1), i providen Faceabny of
i naional ssandand o e labarmorins

The wrcertalrity statnd uncertainty which s the obed by e
BE%. |1 s detmrmined i acoonsance wiih e Guide to Expression of

Uncartairey in Masgeremeat (G
Thetsa resdts may bo ffacted by duwasons om spadfod condtcns. The resuls reiie caly 12 e tems tested, calbried o samphd
Thvs ragces shall ol b fapeodiuceat aacipt in A:F wehout sppeoval of DMEH Tacknology Limtod

LT P
kEn
5T it MV e Vs OO TER0

55073 Eupuaena R, Basgeran, Fosabtanony. Baghus, 16350 .
Paorms +64 2830700 Emad [ ey Lam‘lumu 2
Dafivering Growih - in Asia and Beyond. CAL-FM-C15.14 nsng‘ma

&z DKSH

Certificate No.© CO7240167  PageSof 5
Practical slope and zero point®

The three-point calibration using three standard buffer solutions; pH 4.008 | pH 6,985 and pH 9.907
-Duing calibration, display of pH meter reading; pH 4.00 , pH 7.00 and pH 10.01

Tha practical slope of the pH electrode; 57.00 [mipH), DE.IT%
The zero point of the pH electmds; @848 (pH)
Sample Test Results
Standard Buffer Unit Usder Uncertainty of
Saolution (pH) Calibration {pH) &) Measurement (pH} e F )

4.008 3.99 -0.018 0.0070 200
6,985 7.00 0.015 00081 200
2.897 10,02 n.oz3 0.0074 2.00

* Calibrabon Marked * Not TISI Accradiied * in this Certificate have boen included for completeness.

The End of Certificate
e Bt ine 1180 S
DHEH T Limaes
I S T
11 St Mz B '
i e enaslumuny
Daflvaring Growth - In Asia and Bayond, (CAL-FM-COT-14: 3 Apr 2024

€= DKSH

Certificate No.: C15240373
Page: 2of 2

Reference standard ment:
[ Equipment | cenfcatenc |  caldae | NextCal dae
2May 24

| Digial Themomsterwin Probe | oR23i073 | 2May2s |

Calibration Results:
‘Without Adjustment
Senser Type: RTD Channet: -
Diameter {mm) 4 Length {mm): 135 {mm}: 110
Calibrate Poinl{°C) | STD. Reading (C} | UUC. Reading {*C) |Gomectionaf UUE *C)|  Uncertainty (= *C)
15.0 16.010 151 0,080 0.076
250 25.006 25.1 -0.084 0.076
350 35,004 35.0 0.004 0.076
The End of Certificate
Mnlamim:‘;":aﬁ

)

N Wt ALYV AT T TR, TR

2633 Bubuameet Rpact, Gasgetak, Proskhocorn. Ravphok 11360
Frus

tenansliimun

Dellvering Growsh - In Asia snd Beyand. CAL-FM-C15-14 08 Deg 2022



e

s":t\t_ll’lr—/‘)&

ELnl L EaSdasndus s

W

A
N

AL S SR SIS LS 3
o ok =
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Food rolabid Laboisiony Serace Cenler BREARATIR TR e Food nduemia Labrraory Serice Center BRATION (001
Calibration Certificate Calibration Report
Certificate No.: 2303500-001-01 Cortificate No.: 203660001
Client name: UNITED ANALYST AMD ENGINEERING CONSULTANT CO;, LTD. Equipmant; i Mhaer Resakstion: .01 34
Address: 3 Sei Udumsuk 21, Bukbumyit Raod, Mautuchoar: M Tob Wosal: Sevan Compact S0
Bangchack, Prakhanong, Bangiok 10260 SemaiNo:  CliMEman Typa: Benchop
1D AR AT DOWESA
Page tol§ Date of 26 June 2023 Puga 2ol §
Location; Labraary,
Equipment: AH Meter Esvitenmest CondHiae: Ambio Tempacshrs: | 243 0 15 | 'C RaldiveHumidly | 48 230 %
Gondsion of Equipment: Got Conitert
Manufacturer: Matthar Tolada Contities of this Resutts of Calliration
1 Cabtratien Mathed n ko mewad w5 ans
[T
Model: Savan Compact 5220 a r
Instmuments. J D Dut
Serial No.: C113432421 2.1 OC ahape Castratm amar Fluke T a4
FESIT —— ammnr Fluks coamss 30 iziaber 230
1D No.: UAE WAT 00925684 23 Thermn-bygrm e WFLETHIDTT PONFE THASOARSNT 31 Seperie 023
Cunified Rstessnce Material kst b, Manulactusie Barh Eapins Sty
i FHEIBLS 16 Fabruary 2055
Order No.: 2303860 24 pH buffat & D08 {Frimary o Sifer Soutor) HT0008 P artam ! n
2.5 oM 7.0 e pH udfr Sohuticn] sz CRumem PioTLY 18 Fabruary 2024
" 20 pH ufur 10.01 [Primary g batter Sakitari) s CRAsa FHzzLA 1R Fehnary 24
Operation No.: 2303560-001
2.1 GH e 6186 (Frimary g bufler Sohdor) B3 Ciacrem PTLE 16 February 2025
3 Tiés cartfization i tracestie 1 Tra et Systare of Ure {51 Uni)
Date of Receipt: 23 Jurw 2023
% innbnuminre Mo 1 Frough
32 memimonm o 2.7 g K
Date of Calibration: 26 Juns 2023 33 atrusanm N 23 frmugh NSE-THSETIS 17024 Lnbssrwkary Accsadiion ef Cakbesticn No 0061
3.4 Certfed Anbernce baterind tea, 241226 nacaush o
tharmameter, Earomesr, arst nanvobmetus Tha Sundar Selstion
> son T 170s
Calibrated by saxoq  Approved by W e ones T
' 2E3 B et HI-18 L (206
Besontiat {MrFhacaphat Tuart '(_ﬁ) 35 Carfed finbeeance Materar ba.2 7 wacagbly i BV RN -3 LN 3808 3003 LMt o
e LA ool Ly accreding in |50 17034 and ISOMEC 1711
Date af fssue: 27 June 2023 Fespansibla for the Tachnical Management Taam 4 it

8. Thin sasah e esfiarbon was found 020U as Ehown on dote snd glaen of satisrrion acky

for ;
Thin Genibcate fa msusd m Thai Laboratory Accradilaion Schama which has isessed
e measumment casabilly of Tin lsbomiory 2od i Tacachiny 1o recognized NESNG SiANAIS End I M Ul of massruE B A e *;
comeagonding nadenal TN mSommory. Th eifoaie may pof Be repidiced e (han in fdl esest whh e pioe it spps o te 29

ing
Péaioal Focd mstiun

E-C5-004 Rmvision: 01 Duste: 20-04-65 F-C5-012 Rmvision: U1 Date: 20-04-65

o,
Y SN
L]
SESFrESUIRILT SR A LTS
Z £
I I I rratlusrnsHEaUATEn e qEmrnssUE TS ,//',-:-':\\\5
e %, ke
Carorn for nplsniel Deveopment Natonal Food instues L ok 4 e e e
Food rkaina Usboraroy Service Cerier CALIBRATIGH 9081 GCALISRATIGN 0061
Certilicate No.: 2055600101 -~
Certificat No.: 2303520-001451
Equipment: BH gt Ruslutian: D0TEH | e et ot R R s
Manufscaarse;  Untier Tok Modn; timspw Comgnct 5220 Rosokinn 01 e Modsl:  Suvan Campas 3220
i v 1 3
Bl g nan Type Beschen SelsMa  Citdase IDMn:  UAE WAT COR35EA
Doz LIS AT J0RIZG64. PR U
Dute of Calibration: 25 Jure 2023 Paguduls Date of Callbratien: 25 June 2021 Pagadcts
Calibration Results:
1, Galfation of pit Meter { Manuat Tempermions Cmpensaton at 25 °C | i
tlan: Labormory.
Mominal o Lmcnrtanty Cmrage Factor Enviranment Condition: Amisint Temperature (#4210 )
wH mv i £ o fam | k1 G gy
B ein 411 400 () 200
= ZH5Ea ) 200 ) 200
. 7T m w0 [ 300
[ 0560 7 [ [ o0 of this results of
T (XX v 700 =) 200 1.3 iw w it
B Fm ) and () 200
- setmmined et
0 e an 1000 ] [ -
17 Fan E 1200 () 200 from 3 s eaianse Famamess
14 I 414 1400 =) 200 *
i i = Temperaise scaln of 1990 ( TE-00 1
Equipment  oHEkcimag Typw  Combined Ekcimse 2. Rirterence Stardard insFumen :
Mianufuchaer;  Mlatir Telii Modatr . Inlat Expart e i Instnament Modal Serlal No. Curtificas o Oum Dt Terough
utalis) WU s RE HANCHELD THERMOMETER 525 amamar
1
r ot phe . pH T ana pH 2] PELT 126200 | D3Now2s TISTR
Faninim Ansistance Tramueater (FATH sh27A [
ot ik g Indicator Reading by el Sapport Esupment - Low Temperatine Batn [SOCALA), Madul Euraps-5 Pus Basis, S8 34153217
@25 L (pH) o Y [2pH) (L]
4me 0y 7 [ 200 2 Thin certScaia i
s am [ EE) 10074 200
4, Th cardied oty
i 10.01 i w0 0008 200
=T 702 3 [ 200 e s

F-CS-012 Awisiarn: 01 Date; 20-04-55
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T — Dm.@m/ 0 44

2F Tt 2o2d
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Q% DKSH

Certificate of Calibration

LIS THS 42008
s
. . Equipment: CONDUCTIVITY METER Certificate No.: CE4240057
Calibration Report
Maodel: Lab 855 Isauad Date: 11 March 2024
Sarial No. (or 1D.): 16300356 Job No, WO-00020308
Manufzciurar: 5l Analytic Page: 1ol 2
& Mo S Electrode Serial No. 16070067 Modei - LF415T Brand: St Analytic
3 Thatinosaler wikh RTD (=H Ml
S e Bt i Candition; In Condition
Rawchion: LEIN Mednl Serew Compaen S120
Earial M. SN O Ho UAEWAT DO
i Wer s Customar: United Analyst and Engineering Consultant Company Limited
Date of 26 June 2023 PagnSors 3 Sai Udomsuk 41 Sukhumvit Road,
Bangckak, Prakanong, Bangkok 10260 Thailand
Calibration peint: 150,250 0 B0 G
Calibration result: Ervironment Condition:  Temperature 23 c + z T
~The prien i b by o ey irimam dapiel 100 me Humidity 50 WRM & 15 %ms
~Diesriptin of prte, modsl - HITTNG SN ot
ot e e N oo B - Catbration Place: Envirenment Laberatary, DKSH Technalogy Limited,
T 2533 Sukhumvit Road, Bangchak,
I """‘“:""m Comsetion Valus (5} “"‘_"“r':‘l"' Phrakhanong, Bangkok 10280 Thailand
150 15003 oo onss
Calibration By: fdr. Fongpisut Suebchantha
43 25005 o oo
Calibration Date: 11 March 2024
My B0 o ooga
The Method usad: In house mathod, CAL-WI-48, base on ASTM D 1125-14 and D 538114
ali This ceniicate is raceable lo the SI Units maintained by CRM of NIST{SRM)
Mlg - ULICT: Lnk Under Calbratan Traceability:

through CPA chem Co,, Ltd. (ISOVIEC 17034) Cerlificate No. 860753, 800581,
H0593

Watisos

(Mr. Pongpisut Suebchanthal

DS

(Mr.Nitinun Srihawan}
Authorized signatory

Uit (5] f prravedees fepomiss y o msspieriar i (nimtionsl co

/é ; Parson in charge
This cartfican ls ssued the

23 Tt 2623

T pid by covimge feclor § @ 2, providing & vl of conSdance o uncorlainty o Tk}
aparoamatety 9 % His datarmi the Guid 1 1GUME
Thems lluctiet Tha resuits sslatn drfy ¥ 1ha itoms tesiad. cakibratnd or samplad The msar stal not be
e B e reoroduced skt i full whenut minireal of DHEH Techickedn Lisiad.

i B st e TTal 4+l

F-C5-012 Revison: 01 Dates 2-04-65 RO Tactmokogy Limtsg
on 0260
[ it Sy i e lu-
Delivering Growth - in Asla and Beyond. (;u.;wg.m? 12 Sep 2022

@& DKSH

Certificate No.: 24240057 Page: 2af2
Calibration Results:
Befors Adjustment TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN}
Standard Unit Undar Calibraticn Coverage Facior CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
Carraction Uncertaimty | 2 ) : s
Conduclivity Selution Reading (4] S PATTANABARN. ROAL SO0 LE SUANLUANG, SUANLUANG BANGKOE 11250
25000 pSiem 26,7 uSicm 700 uSicm 2.00 021 psiem TEL, 02717300020 FAX. 0-2710-94k4
1413.0 wliem 1428 uSicm -150 pSiom 200 o pllem
113 108.4 mSian 28 mSiem 200 a7 Slem
i i CertNeo.: 23CH1148
. ~ 1 M "
Certificate of Calibration EEet
After A 3 141 m
! 1 1 Equipment : Turbidity Metar
Standard Unit Under Calibration Coverage Factor
Comraction Uncertainty { £ ) Manufacturer : Cakton
Cenductivity Sclution Reading (k)
Model : T100IR
25000  pSem 6.9 wSicm -0.800 whicm 200 o HSicm
Sertal No. : 1120504017
14130 uSem 1413 WSiom oa pSiem 20K a0 wSicm
113 mskm 075 mam 38 méiem 200 067 mSkn 10bdess AR.WMAT. 800/2053
Condition As-Recaived: Used ltem
Received Date : 13 Seplember 2023
Calibration Date 74 Septernber 2023
Reference ; 2300-045805C-1
The End of Certificate Submitted by : United Analyst and Engineesing Consultant Go.,Ltd.
3 Soi Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong, Bangkok 10260
Ambient Temperature ; (25 + 26) °C
Ralative Humidity : (60 + 20) %
Calibration Procedure : Irv - house mathod . CP-CH11
based an direct messurement by
ueing Formazin atandard solution
Calibrated by : Walalak Skithean
Approved by : Voo,
Approved Signatory
[ ) Saithip Meangmal
[ v Warakom Lerngagieakul
| ) Ponpan Paipim
tssue Date © 15 Septomber 2023
The U intis For a [ o i dy 955,
P —. Ui :
OKEH Tostnaogy Lmins gt b oy
2 e sppoovel of e Besé of Calibeation s T
3833 Susbumat Mo, B, P Banchun 1GE0 aﬂms‘l 'n " ‘bj
Delivering Growth - in Asia and Beyend. ‘ ”CN?FMCQ—‘DJB 12 Sep 22 NI "Wﬂu

A 0011853
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Fourdation fer housing Developmenr Nananal Food nethie il ot 4
Food ircusiral Laboraoy Sorvce Certer CALIBRATION D084
Restilo.: ZAEHIG Calibration Certificate
Page.: 2af 2
Condition of this calibration result
1. Rafen?rm Standard Instruments ; Certificate No.: 2402283-002-01
Thk: '; o, o he ln o :5:‘“"‘ obunk (BLunit) eoughy- Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO,, LTD,
- e (Thailand-apan}. Address: 3 SOT UDOMSUK 41, SUKHUMVIT ROAD,
Instruments Serial No. ID No. Certificats No. Due date Bungehuck, Prakisncng: Banglck 10240
1) Thermo-Hygrograph 1103326 1I0ECOT0 23C1381 13 Juna 2024
2) Elecironlc Balance 1124013382 T40RCODG 2IMMIE 20 Feb 2024 Page 1of 4
2, Standard Material : The Formazin jon has been prep o from Equipment: Electronic Balance
Material Manufacturer Lot No. Assay Manufacturer: METTLER TOLEDO
1) Hexamethylenetetramine HIMEDIA 0000483847 99.65%
2) Hydrazinium Sulfate HIMEDIA 0000522014 B5.40% Model: XSR2050U
3. This cerlificate is valid only to the tem calibrated on date and place of calibraton, .
Serial No.: C210685394
Calibration result
Performing five - Formazin suspension standard curve by using 0,20,100,400,800 NTU 1D No: VAR WAQ-03073868
1 H
Turbidity Meter Serial Number : 1120501017 Order No.: o
Standard UUC* Reading Uncertainty of | Coverage
Formazine suspension Measuremant Factor Operation No.: Hhazat-ons
NTU NTU T NTU k & i
kb L) ( ) Date of Receipt: 2 April 2024
¢} .00 0.0067 2.00
20 203 038 200 Date of Calibration: 2 april 2024
100 101 076 200
400 401 1.5 2.05
Calibrated by mroerawot Prapawuttipons ~ Approved by %
BOO 800 24 223 i
Scientist { Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Remark - UUC* = Unit Under Calibration . i y e S
- NTU = Nephelometric Turbidity Units Data.of Tusue: A echnical
for a of 954
Tha reported uncartainty of measurement was based on & atendard uncertalnty multiplied by 8 coverage =
This Certficats Is Issund In accortiancn with the candtiors of accreditation granted by the Thai Laboratory Accrefitation Seheme
facter &, providing & level of confidence of approximately 95 %. which s assessad the measarement capebiity of the labarstory and fts tracestiity b recognized rational standards and to the
-ola- unts of reakoed at the nabanal standards lsbaratory, This cerbficate may not e reproduced othes
thary in fuil extept with the grior wrilten anproval of the Matonst Food Tnssituts
F-C5-009 Revision: 0) Diso: 70-04-65
.
tonansluprugekon.
a1179917
o
i, :
e i
EEAFNEELATE LT S0ET SaT LS S = * aua e RdaanULams %
(LR O Tl L e e BN T "w/;"\.w‘ ] l I I AL e IR S R S ELE s é%f?::‘:\"\sa‘
el e

Fandaton for indeina Devsopment Maonsl Food heinss BT T Fourdaton for ind.smal Deveopment Mationa Food e el
X it e Txione

- i NACTIZLTIS 7020
Fooed inchusival Laboranony Serice Cerrer oos e ey Food nosinal Laboraory Sence Conter CALIBSATICN D061
Calibration Report Calibration Report
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Eacion Ralance Manufacturers  METTLER TOFDO Equipmant: Electrone Batence Manufucturer:  METTLER TOLEDO
Model SR Rawolution; 0000019/ 00001 g Medil: XSRO0SDU Resolutien; 000001 g (00031
Sarial Ne.; C2I0BREI0L 10 No.: LA WAD 01042565 Serial Mo, CH0M5TH 10 Mt LIS WA, D805
Capadity: 220 o Capacity: 120 g
Date of Calibration: 2 rerd 2024 Page2ofd Date of Calibration: 2 sl 2034 Pagedofa
Environment Condition: Astien Terpiesas: 245 = 05 T Aolthebumdt: 475 - 25 % Calibration Results:  (Continued)
Place of Calibration: Leboratrry, UNITED ANALYST AN ENGINEERTNG CORSULTANT CO., LTD, i = 0-80g
Condition of Equipment: Goos Contim - "
c { This Results of Calibration; Calibration Adjustment: Internal Calibration
. Coltwaticn Methiod T Mo W-MA-DOE  1n-House Muthad hased o LIGAS Lab 14 2014 3. Departure from Nominal Value: (Range: - 80 g Resalution: 0.00001 g )
2. Referen Sandards:
Raforence Standard  Model Serigl No.  Calbrated By  Certificate No.  Due Date Nomngl Vaius Stares Velus Mversge Sradng Comectan Urcertanty Coveenge Facsor
Sanretatl Weight Ciass E2 g0y BSISSETSTE = MEIHO1S H Al 2009 g (g 3 (g} g . N
glNe  Callbrated By Cerificate No,  Due Date
Instrement Mede] sad Unisaet 10000 0.02000 0000 00030085 200
Therme-Hygre Meter S0RHI WFLETHOI6/23 Quaty Reborn QR2-0343 & Febraary 2025
3. Ths ¢orificatan fs tracesble o ST UNIT i, Ll L2050 £.000) Lt i
s F ol fer e calboeated. 05 D503 L0000 00000 0003007 200
5 TIVG esl 0f DGO wars 10and ACourste 25 Shown 00 dote and slece:of caltrebnn only o0 0010003 0.031000 00000 0 DR 100
Calibration Results: oos .46 005000 0.00000 0000036 200
1 Repeatability of Reading: &l D000t 10000 ot 00w 1 20
T 05 1.E016 50001 G000 Lo 200
Pomns vake | g Standarg Deviation of Reidisg Lgl
@ 18000042 i 1000063 100002 AL0R2 L0015 inn
) 0007 2 200603 200001 Q000 000017 20
00 LO0WAE 3 500001 £ 00002 000000 L0002 100
200 0200048 10 10000009 1000000 0.00001 0000025 zo0
2. NGt Ervor: a 20000031 0,000 0003 000037 200
Amssol 00 o v placed end moved to various posion on par,
] 30000040 3 0001 00003 000050 200
The baance readieg ohtared i gren m e tacie
e = 50000021 000002 D00001 0000066 200
O] £ B0.000058 o002 400005 00011 1]

1 i E] | L] | L]
g J|¢ g JQC g 3kt o VL g SIC g [
1000000 | 10 D0GE 00,5900 99.0999 100.0001 100.0000 02001

L5012 Revision: 01 Dater 20-04-65 FC5-012 Revsian; 05 Cate: 20-04-55




FRATIRSSLAR LA BT 2an LS S X

LSS 1SS B EEL SIS /;\\#‘}'

Foundaten for nosma Deveicpment Mational Food neites Hnl o
Food indusmal Laboratory Service Corter CALIBRATION Dsﬁ

Calibration Report

Certificate No.: 24022183-002-01

Equipment: Flectrarit Ralwece Manufacturer:  METTLER TOLEDD
Madal: ¥SRI050U Rosolutien) 000001 g/ D.00AE g
Serial fio,; G105 10 Met LIAE WACDI/S65

Capagity: 120 g

Date of Calibration: 2 apil in24 Pageania
Calibration Results:  {Continued)
Calibration Range: 81 -200g

Calibration Adjustment: Internal Calibration

3. Departure from Nominal Value: (Range: 81 - 200 g ; Resoluan: 0.0001 5 )

Morminal Vsl Standard Vel Average Resdng Cormertun Utcartsinty Coneeagn Facior
Lig:) i g i g ) [ g 1 {8 g ) Ls

[ 2000010 50,0001 1.0000 000015 200
0y 100,00005 1wo.C00 00000 00015 200
103 11000007 1400001 00000 0w 200
j£] L 0000y 1200000 0001 000017 200
L3 130 00010 130 0000 0.0001 000018 2

i) 19000014 1400000 .01 0.00020 100
t50 150 00009 1500001 o0 0.05020 200
i ooy | isnoon) | oo 0.00037 200
170 17000012 1700001 2.0000 000023 | 100
208 20000318 00602 00000 oomes | 200

Tre reprtes v of n sl incetarty multiclied by 8 coverege facior & grovilig @
level of cosfidence of spproxmatey 33 %,

weeee End

FCS-012 Rensiorr. 0L Cate: 20-04-65

ERrRATEN D

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER {Hot Ar Oven)
Model: UF 55 Serial No.: B216.1666

Resoltion; 0.1 %C IDMac UAEWAQUET/2559
Manufacturer; MEMMERT

Date of Calibration: 11 October 2023 Page 2of 3
Location: Laberatary, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD.
Enviranmant Conditinn: Amblent Tempersture {28 £ 1 )¢

PRedative Humidity { B3 2 2 )%

Line: Woitage (28 £ 1 ) vot
Canditi i -

1. Thes mstrument was callorated by Insert 9 standard thermemeter ints its chamber and calibration amording to
W-TE-D14 Based on TLAS G-20-1/02-08 (E}: Guadelines for Cabbration and Checks of Temperature Controlied Enclosures.
= The temparaturn scale used was based on 175 - 90,
« All data show bedow were final values and the initial data may be abtained wpon request,

2. Reference Standand Instrument ;

Instrument Madel Serial No./10 Mo, | Certificate No. Diie Date Through
Gighai 390724 Mra8016834 Ry HATIONAL FORO
With sensor RTD G | b e it INSTITUTE

3. This certficate s traceabie ta International System of Units (ST Uniks),
4. This certificate was certified only for the iInstrument we callbrated.
5, This result of calibration was found accurate as shown an date and place of eaibration anly.
6. Condition of Caliirated item - Good
WUE Desoription ©
Time of Record 1 Haur 9 Minurta At 1040, 1400 and 180.0 °C
Fresh abr Damper ‘Open Posltion m
Clo=
ot Availabie
7. Rasult of Calibration ¢ [%] warowsadustment [ | after adiustment

FOSOLE Ravisinn: OF Date: 70-09:65

S
‘c@vr
HEC-TISLTIS 17885
CALIBRATHON DDE1
Calibration Certificate
Certificate No.: 2400141-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.LTD,
Address: 3 S0l Udomsuk 41, Sukhumvit Road,
Bangchack, Prakhanong, Bangkok 10260
Page 1of 3
Equipment: CHAMBER (Hot Air Dven)
Manufacturer: MEMMERT
Model: UF S
Serial No.: B216.1666
ID No.: UAE.WAD.027 /2559
Order No.: 2400141
Operation No.: 2400141-001
Date of Receipt: 11 October 2023
Date of Calibration: 11 October 2023
Calibrated by il pp by
Sclantist { Mr.Pheraphat Tuanjit)
Manager, Divisian of Calibration Labaratary
Date of Tssue! 16 Getober 2023 the Technical Team
The arefara 25 %,

This Cartificate s isued in ccordance with the condiians of scoredtation granted by the Thai Leboratory Accreditaton schame
wivch has assessed tha measurament capablity af the labarssary and its traceabiity to recognized national standands and to the urits
of messurement realized at the camesponding nabional standards laborakary. This cerficate may not be feproduced ciher than In Tl
except with the arice witten approval of the Nstional Faod Insttute:

F-C5-009 Revisoer 01 Date: 20-04-65

A

g NEE-TISITIE (7038
BACERATION D0R1

Calibration Report

Certificate No.: 2400141-001-01
Equipment: CHAMBER {Hat Air Oven)
Model: UF 55 Serlal Mo.: B216.1665

Resolution: 0.1 °C 1D ha.; LWAE.WAD.027/2559
Manufacturer: MEMMERT

Date of Calibrathon: 11 Dewber 2023 Page Jofd
calibration paint: 104,01, 140.0 and 180.0 *C
Calibration result: N o
Calibeation | Tempersture | Relative | Lina Vultage * -
Candition ey Humidity (%) [voit) x Ly
N 262 E14 254 : o | M Lo L
MAX 8.3 B5.1 2293 .0
Tablel : Reporting of Te re -
Callbration Measured Temperature {°C) @ Sensor No.
point (Sensor No.9 is REF)
ey #1 | #2 | #3 | W4 | #5 | #6 | #7 | #8 | #9 £ (°c}
1040 104.05 | 103.58 | 104,02 | 20408 | 104.00 | 104.05 | 10395 | 104,17 | 104.00 053
1400 140,09 | 139.59 | 139,91 | 140.05 | 139.99 | 139.91 | 139.97 | 140.26 | 139.97 073
1600 1B0.45 | 160.33 | 180.25 | 18028 | 180.33 | 179.95 | 180.31 | 18064 | 180.16 090
Table 2: of Rasult
UUC* Setting UUC* reading (*C) Stability Unifarmity Overall Variation
(4] MIN MAX | Average  (°C) (4] ey
104.0 104.0 104.0 1040 0.0%0 0.18 036
120.0 140.0 140.1 140.0 0.075 028 47
180.0 180.0 1601 180.0 013 048 .88

Hote  The quoted uncertanty include * Statility * and * Loading effect {20% of Temp Unifoemity)
UUC* = Unit Under Calibration
Stability = One-half of the preatect masimum diflerence of messured temperalires at By ane Sensors,
For at least ha¥ an hour after reaching steady state.
Uniformity = Tha mendmum difference of measured temperatures at any sensars and the measured
temperature at the reference locstion which are obsenved at the same time,
Dverall Yoration = The differenca of tha mawmum and minimum measered temperatures througout obeervation time.

The report uncertainty of mexsurament was based an standard uncertainty multpled by coverage factor k= 2, providing &
leval of corfidence of approsimately 95 %,

R -1 P

F-C5-012 Revon: 01 Dete: 20-04-65




TECHNOLOGY PROMOTION ASSOGIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIIRATION AND TESTING SERVICES
53414 PATTANAKAAN ROAD 501 18, SUANLUANG, SUANLLIANG BANGROK 10250
TEL0-Z717-3000.28 FAX.0-2715-548a

Certificate of Calibration  Sette: 2

Page.: 1613
Equipment ; Electronic Balance
Manufacturer ; Mettier Talego
Modal ; ABZ04-SFACT
Serlal No. : 25361010
10 Mo : UAE WAS.002/2552
Submitted by : United Anatyst and Engnaering Consultant Co. Led.

3 Sol Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakchanong,

Bangkok 10260
Location : Balance Reom (108)
Received ordar : 11 May 2024
Calibration Date © 11 May 2024
Amblent Temperature ; 5°Ctod0 e
Redative Humidity : 30 % to 80 %
Callbrated by © Khit Ruttanagrapachiai
\mci«id-
Approved by : ]K
Approved Signatory
{ ) Ponpan Paipim
() Suwit imjal
i+ | Kunchit Promprat
Issun Data : 15 May 2024
The arefora of 9%

may nct b an in k. peep priGr wein
Approve of the head of Corparats Servicss 3 - Eqeipment Cakbration and Testng Services.

.
wnanslumugy
-
f @\
Equipment : Elactronic Balance Cart.No.: 24Mh282
Condition As-Received :  Used llem Page: 3ol 3
Reference : 2405-01860C-1
Result of calibration &
2. Effect of off center loading -
A miass of 100 g was placed to various position on the pan. 4 e rllE)o)
The weighing machine reading error obtained & guen in the table = Fuonl Frost
Maximum difference between

Position 1 Poaition 2 Position 3 Position 4 Paosition 5 off-center and central loading
lal (a) (gl (g} (a) fa)

-0.0004 -0.0004 00003 -0.0003 -0.0004 0.0001
3. Departure from nominal value
Balance Measurement Coverage
Applisd Weight Reading  Correction Lncectainty Factor
ta) ta) (g) (tmg) (k)
Untoad 0.0000 0.0000 015 213
0.0 00100 0.0000 015 243
0.05 0.0500 00000 018 213
04 0.1000 00000 045 213
os 0.5000 0.0000 015 213
1 1.0000 0.0000 015 213
10 10.0000 0.0000 015 21
&0 48,8900 0,000 QAT 2,08
100 99.9839 =0.000% 049 208
150 148 98 +0.0002 fuk-i] 2
200 108 6080 +0.0010 0.30 2

The reportied uncerainty of measurement was based on a standard uncartainty multiplied by & coverage
factor k. providing a level of confidence of approximatety BS 3%

-olo-

tonanslaauny

Cart.No,: 24Maza2

Paga: Zof 3
Calioration were using In-house CP-DBM based on LKAS LAB 14
accordng 1o direct measuremen method against standard waight.
Condition of this result of callbration
1. Reference standard instrumants:-
Instruments Model Sarial No. 10 No. Test report No. Due date
1) Starctard Weight Sat (E2) 15884 24083 TORCDHO? MO0 324 25 Jan 2026

2. This cenifizate is valid only to the item calibrated on date and place of calbration.

3. This resuli of calbration was made on mquested at the point speciied by customer,

4. This certificate is not certified for any commencal transsction,

&, This cerifization |s treceable to the Intematianal System of Unit,

Result of calibratien | ) Without Adjustmend | * | Aer Adjustment by Internal Cakbration

Range capacity : 0 g t 230 g Resolution 00001 a
Before Adjustment :
Balance Mpasuramant Coverage
Applied Wei Reading Corraction Uncartainty Factor
[§:3) {a} {a) {2 mg ) (k)
100 100.0000 0000 A 203
200 200.00086 <0, 0006 020 2
After Adjustment :
1. Datermination of the standard devistion of weighing machine {n=10])
Applied Waight Standard Deviation
{al of Reading | g }
100 0.00007
200 0.00005

tenaslueauey

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) W
CORPORATE SERVICES 3: B NG SERVIEES =7
S0 PATTANAKARN ROMD

Cert. Mo.: 24Th303

Certificate of Calibration SR
Equipment : BOD Incubator
Manufacturar : Arco
Model : UC4-1320
Sarial No. : 13URCASD13201
1D No. : UAE WAD.015/2561
‘Bubmitted by : Urited Analyst and Engineering Consultant Co. Lid.

3 Sol Udomsuk 41, Sukhumvit Road,
Bangchah, Fhiakhanong,

Bangkok 10260

Location : Lab Floor 2

Recelved Order : 10 February 2024

Calibration Date : 10 February 2024

Ambiant Temperature (26+10)°C

Relative Humidity : (80t 30) %

Calibrated by : Tawatchal Pama

A—— o )
Approved Signatory

) Pomthioos Tameyakul
i V{Unnupptml Harachai
() Suwal Imisi

Issue Date : 18 February 2024

The Uncertuinties are for o P ility of appr v 95%

i b repreduced i

Cmporaia Serviées &

AT Tin- ATz
CALBRATION 1080




;o
(@)

Equipmant : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used ltem Page: 3of3
Reference : 2402-02340C-1
Result of Calibration :- (") Without Adjustment
Function of UUC* : Temperature Source
Fresh air saetting : Mot Available
Calibration| UUC* | UUC® Overall
Point Setting | Reading stability i Factor
(e {(*c) | {°c) (¢°C) () {C) L3
Z0.0 201 [ 128 0.37 0.7z 14 2
c)
Paint Pasition
rc) 1 [ 2 [ 3T 4T 5T 6 [ 7 1 8 [ageh] tic)
200 | 18873 | 19.603 | 20322 | 19.600 | 19.615 | 16.585 [ 10612 | 10.558 | 10845 | 058

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

Temperature stability : Ona-half of the greatest af al [y One Sensor

:The i of d at any sensors and the measured
temperature at the reference location which are cbserved at the same time of at a8 close an observation time as
possible to ine the termp pattern or ity within the chamber under steady-state conditions.
Drwaral n : The Diffassnce of the £ 3]

UUC* - Unit Under Calibration
Mote : The reported uncartainty of measurement was included stability and excluded unifarmty

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

-ola-

lﬁﬂﬂ"l‘i‘hmf

TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES
5344 PATTANAKARN ROAD 501 15, SUANLUANG, SUANLUANG BANGKOK 10250
TEL 3-2717-3000 FAX. (-2719-0484

Cart.No.; 24TW30

Page.: 1ol 2
Certificate of Testing
Equipment : DO Meter
Manufacturer : Y5l
Model : 5100
Serlal No. : 118 101863
10 Na. 2 UAE WAD.004/2554
Received Date © 20 February 2024
Test Date : 21 February 2024
Reference : 2402-062805C-1
Submitted by : United Anabyst and Engineering Consultant Co. Lid.

3 Soi Udomsuk 41, Sukhumyit Road, Bangehak,
Phrakhanong, Bangkok 10280

L ¥ : T (25+5)°C

Humidity {50 +320)%
Test Procedure : In - houss method ; CP-CHE

by © i vque with Azide Modification Method
Tested by © Walalak Sirithean

Approved by : Sﬂﬂ'

Appreved Signatary

[} Pomthippa Tameyskul
[} Unnopphel Harachai
[./? Saithip  Meangmal

Issue Date : 22 Fabrusry 2024

tanmﬂu'muqu

Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received :  Used itam Page: Zof3
Refarence : 2402-02340C-1
Procedure Used @

Calibration were using CP-0T02 based on TLAS G-20 according to direct

measuramant method with Data ition which with Res: Detector { RTD ).
T (einperaiuie Scale used was Dased on 175-80.
Condition of this result of calibration

1. Reference standard insirument:-

Instrument Serlal No. Cert. No. Traceable Due Date
1 ) Data Acquisition MY52002411 25208 TRA 27 Dec 2024
2. This certificate is valid anly to the Rem calibeated on date and place of calibration.
3. This i Is tr ble 1o the: System of Unit.
Remark : TPA : Technology Promotion Asaociation | Thailand - Japan }
Result of Calibration == {*) Without Adjustment
Function of UUC* : Temperature Source
Frash air satting : Mot Avaltable Environment during calibration
ﬁ Beginning | Finished
Temp. { °C } 28 3
[REL. Humid. { % ) 70 65
AL Sunnly | Yalt ) 23z 234
Ref. Std.
. Position : 1D No.x
1 20RTO-211
2
3
.4
&
B
7
Proba Installation Detalls : Dimension of Chambar : M TR
a= 10 &m D= 052 =y @ [ref.)
b= 0 em W= 12 m
= M oem Fi= i m
Capacty= 083 m'

Cert.No.: 24TW38
Page. 2 of 2

Condition of ult of callbration

1. Reference Standard Instruments :
This certification Is b ble to the System of Unit through the reference standards
labaratory of industrial Calibration Canter, Technology Promotion Association {Thailand-Japan),

Instruments Serial No. 10 No, Certilicate No. Due Date
1. Burette - 130BU10 23cE1172 22 Mar 2025
2. Balance 14233801 110RCOOT 23MMADS 16 July 2024
2, Standard Material -
Mater! churer Lot.No. Assay
Sodium Thiosuilate pentahydrate Marck AMI7E3316 100.2%
Result : Di Oxygen Meter With Alr 100 %

Dissolved Oxygen Probe No.. 228100125

Titration Method DO Mater
Standard Devial
{Azide Modification Method) Reading L
{maiL) (mgL} {maiL}
a20 8.189 0.0055

This report was cerlfied only for the instrument we tested it is allowable to use for sfudy
Intend o use for advertising and referral purpose |s prohibited. Thés report may not be raproduced
aiher in full without writien appreval of the lsbaratory

tanmﬂ:inﬁm'a-'ﬁ



DQE Services Co. Lid
‘DQE Services S Lodprso-Wanghin 55, Ladgrao-Wanghin R Ladgrio, Ladprs, Bangkok 10331

Phone - +66 (012 538 2054, Emal - dgeservicesinfo@gmail.cons

T
Caumm,

Certificate No. 1 SP24-008

CERTIFICATE OF CALIBRATION

Customer ¢ United Analyst and Engineermg Consulmnt Co, Lul. (Head Office)

Address : 3 Soi Udomsuk 41, Sukhumvit Road, L
Lacation of calibration :  Laboratory 315

UV-Vis il

Manufactorer = Hitachi
Model : U-1900
Serial No.:  2021-064

D No.:  UAEWASMIG2552
Recelved Date: 16 January 2024
Calibration Date : 16 January 2024
Issue Date ¢ [9 Tanuary 2024

Condition Instrument :  Good

Calibrated by : ;'J-U-g G.D”' Approved by :
{ M. T 1 Ritticdach )

Techaical Monager

Tha calibesiios naalt isapplid anly em ond

Ypiaf

{ Ms. Chanthicha Sangngeri |
Cuality Manager

Bangkok 10260

Page 1 of 5

i ety il L

g

= i fll ey with the prio wituos sppral of the TXF Servius Co. Lt

bat Services

DGE Services Co Lid,
32 S0l Ladpreo-Wanphin 35, Ladprac-Wanghin Rd,, Ladpran, Ladprao, Bangkok 10230

Phone : #66 {002 538 2054, Enmil | dgeservicesmfoiignail com AT i

tonanslumuay

P2 RO 112

DOE Servites Co, Ll
m Services 32 Sal Ladprac-Wasghin 35, Ladprac-Wanghin Rd., Ladpran, Ladpeao, Bangiok 10240
Phane ; 166 (112 536 2054, Email - dgeservicssinfieegmall com s
REPORT OF CALIBRATION
Certificate No., : SP24-008 Page 3ol's
Calibration Results : Without adjustment
Photometric Accuracy :
‘Wavelength CRMs Values UL Reading Correction Uncertainty Coverage lactor
(.} (Abs) {Abs) (AL} (Abs) k
00000 0000 000040 0.0028 2.0
L5780 0.575 (L0030 00031 2.0d)
i 10484 1.046 0.0024 00029 2.0
21876 2.186 0.0016 0.0080 2.00
0.0000 0000 (L0000 0.0028 2.00
0.5595 (558 (L0015 0.0034 2.00
" 1.023% 1.024 (L0001 0.0035 2.60
21230 121 (20 0.007% 2.00
0.0000 0.000 0,0000 0.0028 200
0.5230 0.520 [LRETER 0.0030 200
= 09633 0961 (L0023 0.002% 2.00
1.9753 1.975 L0003 00070 2.00
00000 0000 0000 00028 2.00
05181 0516 00021 00031 2.00
It 1.0002 0999 0.0012 0.0033 200
1,9973 1.994 00033 0.0084 2.00
0.0000 0008 (0000 (L0028 2.00
56 0.5517 0.550 0.0017 00030 200
10803 1080 00003 (L0030 2.00
20373 2.032 0.0053 0.0080 200
(L0000 0.000 0.0000 0.0028 2.00
0.5591 0.558 00011 0.0031 200
53 10518 1051 0.0008 00030 2.00
19274 1.923 0.0044 0.0079 | |
o

TM-P08-02 BT 162001

REPORT OF CALIBRATION

Certificate No. 1 SP24-008 Page 2of5
i Condition :  Ambient Temp 255 C
Relative humidity 55 =20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 Oetober 2023
Absohance Standard set 25757 115638 25 October 2025
Wavelength Stancard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This ceni ion is ble to the b 1 System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC ¢ 40 om,
Scan Speed of UUC : 200 nm/min

Secan Interval of UUC ¢ 0.1 om

Resolution of UUC : Ph 0001 Abs.

Wavelength 0.1 nm.

tonansluemuny

FhA-0-02 sl 171 1)

DOE Serviees Ca.Lud.
DQE i 32 %o Lndprac-Wanghin 55, Ladpeso-Winghin i Ladpeao, Ladprso, Banghok 10230
Phone - +66 (D)2 538 2054, Email | dgeservicesintaiigmail com e e
REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of 5
Phatometric Accuracy :
Wavelength CHMs Values UL Reading Correction Uneertainty Coverage fuctor
{mm. ) (Abs) (Abs) (Abs) (Abs) k
2 0.0000 W (LGB0 0.0050 2.0
235
0.746% 0,748 00011 0.0057 2.00
- 00000 0000 (0000 0.0050 2.0
: (LR6T4 (865 (W24 0.005% 2.00
0.000{0 [EXEI [RETEN] 0.06050 2.00
313
0.2919 0.293 LTI L0051 2.00
258 000040 (L0040 LX) 00050 2.00
06430 0641 0020 00055 2.00
:
onanslumuny

P R il LT



|
DOE Serviees Co, Ll
DQE 32 Sai Ladpimo-Wanghim 55, Ladpreo-Wanghin R, Ladpean, Ladpeao, Bingkols 112340
e Services
Phane + =66 (012 538 2054, Email | dqeservices infig genail com s
REPORT OF CALIBRATION
Certificate No, : SP24-008 Page 5of 5
‘Wavelength Accuracy :
CRMs Values UUC Reading Correethon Uncertainty Coverage factor

{mm.} (mm.) .} e} &
24154 2411 044 0.18 200
279.40 789 050 018 2m
288.70 2ERO 70 [NE] .00
gn ERES) 42 018 200
36126 3608 D46 LN L] 2.00
ALEAR 4182 028 018 2.00
46,70 4460 070 018 200
451,20 45351 o.an 18 .00
260,06 4596 46 18 .00
536.90 5364 030 018 2.00
637.04 6ITH 034 018 200
440.74 40,0 (LS 018 200
4112 4720 0.2 018 200
51370 SI35 0.20 [INE3 200
5237 5182 0.52 [RE 200
374.60 5743 0.3 0.8 200
SB5.4% 5830 048 020 200
6B4.63 6842 043 018 200
T40.27 THL0 0.7 0.20 RRI)
748.28 T4TR [FES 0.8 2.00
E07.16 BO6E 0.36 018 200
E79.70 B79.2 .50 018 200

Remark : WU = Unit Under Calimeatins
- WA= Mot Avaishle

- e pemelt wxmslen inervsinty of sscimsrsncit U b sl s the ssandant wsomainty of meassnemest mulkiglial by fhe wemgs feto d

which e animal "

- * Indscates mn 151 csroditial

tonanslumuay

FME-TO-AIT W0V LD

- End of Certificate -

DOE Services Co Lid
B * Services 32 Soi Ladprac-Wanghan 55, Ladpeac-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phome : <66 {012 538 2054, Email | daeservicesmfoigmsil. com A e

REPORT OF CALIBRATION
Certificate No. @ SP24-0011 Page 2 of 5
Envirenment Condition : Ambicnt Temperature 25+ 5 ¢
Relative humidity 55 + 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

Material Serial No, Certificate No, Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standurd set 25757 115638 25 Dctober 2025
Wavelength Standard st 25806 115657 25 Oetober 2025
Wavelength Standard set 25758 115665 25 Qctober 2025

Traceability | This cemification is hle to the | ional System of Unit maintained ar National -

Institute of Standards and Technology {NIST) through Starna Sciemtific Limited
Spectral Band Width of UUC : 15 nm.
Scan Speed of UUC : 200 nim/min
Scan Interval of UUC : 0.1 nm

Resolution of UUC : Photometric 0,001 Abs,

Wavelength 0.1 nm.

tonanslumuay

PR N W12

DOE Services Co. Lud
DQE Seryices 2ol LadprrWanghin 53, Ladprsa- Wanghin R, Ladpras, Ladprau, Bunghok 10230

Phuame ;66 (02 538 2054, Emnil @ dqeservicesinfisii il com T oty

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page Tol5

Customer ¢ United Analyst and Engineening Consultant Co. Lid. {Head Office]

Address : 3 Soi Udomsuk 41, it Road, Bangehak, Phrakk 2, Bangkok 10260

Location of calibration :  Laboratory 213
Equipment :  UV-Vis Spectrophotometer
Manufacturer :  Hitachi

Model : 13-2900

Serial No.:  21E22-009

I Ne.: UAEWATO512564

Received Date : 4 January 2024
Calitwration Date 1 4 January 2024

Issue Date : 5 January 2024

Condition Instrument 1~ Good

Calibrated by : m) a‘j’ Approved by : an Eﬂﬁ

{ Mr.Tanawut Rittidach § 1 M, Chonthicha Sangngem |

Technical Munager Quality Manager

o sl e

11 LGAR1 G G UL MRy y 0 g it o sz il vy renpling

sarional siaratard lsborsicry. This corsificzre may sot e sepecefues] odher than i full escem with He price wriion spproval of the BOF Servias Co. Lul

tonansluemuny

MR TR RIN 11302 )

DOE Services Co, Ll
DQE Servicas 32 Sod Ladprag-Wanghin 55, Ladprso-Wanghin Rd.. Ladprao, Ladprao, Bangkok | 0230
Phane : +64 {12 538 2054, Ermail - dgeservioesinfiviigmail.com e
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5
Calibration Results : Without adjustment
Photometric Accuracy @
Wavelength CHMs Values UUC Rending Correction Uncertainty Coverage [actor
(nm.) (Abs) (Abs) (Abs) (Abs) k
0.0000 0,000 {10000 0.0028 200
w20 0.5780 0.575 0.0030 0.0031 200
10484 1045 (L34 0.002% 2.00
21876 2192 0044 (L.008D 2.00
0.000) 0,000 (L0060 0.0028 2.00
P 0.5595 0.558 (LM S 0.0034 2.00
1.0239 1.023 {LO0GS 0.0035 2.00
21230 2125 -0.0020 0.0079 2.00
.00 0L0H0N (L0000 0.002% 200
i 0.5230 0520 (L0 0.0030 2.00
0.9633 0961 (L0023 0.0029 2.00
1.9753 1.975 0.0003 0.0070 2.00
0.0000 0000 L0 0.0028 2.0
(L5181 0516 0.0021 00031 2.00
546.1
1.0002 0.997 (0032 0.0033 1]
1.9973 1.993 00043 0.00%4 200
(RO D000 (1LY 0.0028 200
S50 05517 0.550 00017 00030 200
1.0803 1.079 00013 0.0030 2.0
20373 2.032 (.0653 (LONER 200
L0000 0.000 .00 00028 200
0.3591 0,558 00011 00031 24M
L 10518 L.0S0 00018 0.0030 2.00
1.9274 1.923 (L0044 0.007% ¢ 200
LUFH'THNHJUQN

FM-N-02 RO 1112071



DO Services CouLad,

m 5 i 2 Soi Ladpm-Wanghin 55, Ladprao-Wanghin R, Ledpran, Ladprao, Bangkok, | 0230
ervices
I'hone : +66 (DI 538 2054, Email | dqusors ieesinfoidgmail.com e
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 40f §

Photemetric Accuracy :

Wavelength CRMs Values VUC Reading Correction Uncertainty Coverage factor

(nm.} (Abs) (Abs) (Abs) (Abs) [

0.0000 0.000 0.0000 .0050 200

22 0.7469 0.743 0.0039 0.0057 100

- 0.0000 0.000 0.0000 00050 2.00

3 0.8674 0.862 0.0034 0.0059 .00

00000 0.000 0.0000 0.0050 200

= 02919 0.289 0.0029 0.0051 2,00

00000 0,000 0.0000 00050 2,00

0 0.6430 0.641 0.0020 0.0055 2.00

.
wonansluruan
Fhi- W00 RO W10

FO55 South East Asta
3388 Sirirat Building, 25th = 26th Flaor, Unit ¥a, 3388/90,
Parna i Aoad, Klongton , Klongtoey, Bangkok, Thadand 10110

Customer Service Report ’ Repert No: 9809 [
[ e ] T Peb w ‘
[ Cumomer ] UAE Aadran | A0 EleBle
[ retrment ] DTL510 Serak ] 911446
Hoirs rl“l!ﬂww'- Labour Travel From Customer
e e T
Finlsh [ i1} [ELL] 200

b Type:
MElIMM Spacial Standard
Normal Couriesy Visk Installatian Training
Distributar P Wi Cribaarding Quate In Howse
Intarnal \Warranty Repai ] s

Digital Sarvice Sales Support Remots Dther

T L | T |
PMAType | FOSSEmPe [Toonlionls T T anlcibie |
Datails of Wark ] Text Conditen S|
F ¥ BT?s570
= Thowywatow fynled 1
- pnedey ¢ e 1
- WAt (ede L0l  feep G4 out g
= Wipggod ra i gag gl [
= ip- (0ol ¢ 10 min I
= _S0F- Gngi 2 A7 palin ]
- b B8 ¢ Tehe - A0
Instrument Ready foe Use | ok 5 Mot Ok | f 0t K - Corminar
Fart N Bateh Description Oy
EoiFaLsT | 1A eh. frL Crbia Wit Jjeciior |
100] iess g Trpele  cUod !
e s ot s secursts and complete
7 | ]
Signed OS5 | e 2 Signed Customar &Sﬁﬁ R
Hama 1 Harmn 1
Wouid you be o I brlaf survy in order o tell us how we perfarmed? | E
.
enaslumugu

DOE Services Ca. Lud.
DQE = 12 ol Ludsrao-Wanghin 55, Ladpesa-Wazghin R, Ladpes, Ladpme, Bunghok 10230
Services )
Phane ; +66 (012 $3% 2034, Emasl : dqeservicesialoigmail com e
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page Sof 5
Wavelength Accuracy ¢
CRMs Values UUC Reading Caorreetion Unceriainty Coverage factor

(nm.} (nm.) (.} (nm.) L)
MLT2 412 05T 018 200
745 790 045 0.18 200
28781 2874 041 018 200
33406 3338 0.26 0ig 200
360,93 3606 033 018 200
41859 4184 019 018 200
594 M58 @14 018 2.0l
453.66 4534 026 I8 200
460,02 4508 0.2 [HE] 2,00
536.59 Si64 19 niE o0
63798 63810 002 0is 2.00
43136 4312 0.8 018 2,00
472,50 ans 0,00 018 2.0
51347 5134 o7 018 2.0
SIRE% 5289 00z 0.8 200
57317 5734 40213 018 .00
58533 5§52 015 020 200
684,40 6B (XL [ 3E3 200
740,72 T4L0 -0.28 wm oo
T48.55 T4RE 125 018 o0
BOT.03 BO7.1 007 018 200
ET9.28 8795 022 (A% 100

Remark @ - UUC = Unit Under Calineation.

- WA = Nk Avainble

muertaitey of pest L suabed o by the

which fioe s pomd distril f:

G tonansluemuny

-T2 B LI

- End of Certificate -

FOISS Sauth East Asla
388 Sirinrat Builcing, 25th— 26th Foar, Lintt Mo, 3385750,
Rama IV Read, Klergros , K ey, Bangkak, Thaland 10110

Customer Service Report ] Report No: | 9810 ]
[ oate ] @ Feb G834
Customer: | WAE Adaress: | BAN GO ’
wrumant | ¥e1 100 Gemi] 41390514
Haurs [ Tabaur ] [ Travel From Customer
st | OEgY T J LR ‘
i Tioe—] " ] ] G s
lob Type
tion Spacial Standard
Normal Courtesy VL Thatallation. Training
Distribisoe PMA Onboarding Dhante in House
Ienermal Warranty Repair PM 3
Digital Senvice Sales Support Ramote Other
I PO/ Quote Numbser- [ if apalica |
O N < Y ] T o] P 1
Datails of Work / Test Candion [ Status
§_ ph wrigo

P i (880 e B0 P ]
e e e i
[ T I 1

N e I e B YA Fil-Lad

- YwAgd a1 |

B Doy MHPH  Mead a0asi feaigs Jvb Po i
10006315 Gien Nele Torglle | L

Imatrument Ready for Use ;m] Marok | T 101 O - Commsant

Part No: Batch Daseription Oty
FLLETE] T4 2 tete Foil 00 it ErE00 Ve 1elok  finlavie  Bi00 T

Tcanfirm thigrepart [ accurate and complets
‘ i
Signed FOSS | e ;__ ;f | Slgned Customar I ofian Sreant
ama L | Name |

Would pou be ] in a brief survey in order to tell us how we performed?

mnmﬂﬁmuqu



Request No. 25-67 / 0275 MTC. ACL.No, 358 / 67

CALIBRATION CERTIFICATE

NOMENCLATURE : 1. Atomic Absorption Spec “Agilent Tec
Model AADFS, Serial Mo, MY13160001
2. Working standard schution *Inorganic Ventures”
Mults Analyte Custom Grade Solution, Lot Mo, S2-MEBSTS610
SUBMITTED BY : Urited Analyst and Engineering Cansultant Co., Lid,
3 5ol Udomsuk 41, Sukhumvit Road, Bangchak, Prakanong, Bangkok 10260

CALIBRATION PROCEDURE : 1. Performance Verification of Atomic Abscrption Spectrophotometer
{W1-500-02-30)
2 LA y of n lytical Chernistry (OP-5130

CALIBRATION RANGE: 0,02, 0.10, 0.4, 0,50, 0.70 mg/L 3t 228.8 nm Cd, 0.10, 0.20, 0,30, 0,50, 070 gl at 357.9 nem.Cr,

0.05, 010, 0.30, .50, 070 mgd at 324.7 nm, Cu, 0,00, 0.30, 0,50, 070, 1.00 mg# at 2483 nm Fe,

020, 0.50, 0.70, 1.00, 1.50 mgA at 217.0 nrm.Pb, 0.05, 0,10, 0.30, 0,50, 0.70 mel at 2795 nm.Mn,

010, 030, 0,53, 0.70, 1.00 mag at 2320 nmb, 0.05, 0,10, 0.3, 0.5, 0.70 med at 213.9 nm.Zn
CALIBRATION DATE : 2 February 2026
REFEREMCE MATERIAL : Traceable to NIST Aglent Technologies”, *CARLD ERRA™
Cacminam Lat No. 0008585926, Chromium Lot Mo, 0 123B48ES, Copper Batch No, T117098A, Iron Batch Mo T1260874,
Lead Lot No. 1227873, Manganese Batch Mo, TI092284, Mickel Batch No, T2ZT0178A, Zinc Bateh No. TA201804
AMBIENT CONDITIONS | Ternperature 25 + 5°C  Relative humidity 50 = 20 %

The Atomic Absorption Spectrophotometer has been calibrated against Reference Material

traceable to Netional Institute of Standards and Technolagy { NIST | by The Analyticat Chemistry Laboratary.
The results are attached herewith, —

Atipat
{ Mr. Atlpat Ratana )

calib

{ by

Ref, 201526T020100454001
Issued Date : 11 March 2024

Reguest No. 25-67 / 0275

1/5
CALIBRATION DATA

MTC. ACL. Mo, 358 / 67

1. Noise Level
Elerent o cr Cu Fe Pb M Hi n

0006 ooged | AQO00E | 00000 40011 | 00005 | O.0008 0.0004

noot Q00T | 00009 | C000E 00001 00002 | 00003 | G000T

00006 | 0007 | 0020 | 00005 | 00005 | 00004 | 00003 | 0.0024

D00 QO0E | 00007 | 00005 00004 | 00003 | -0000L | D0010

-0000% | 000% | 00018 | 00003 00010 031000 D02 | DN

ot 0omd | 0007 | 0009 | 0008 | 00004 0006 0.0010

-00002 | 00015 | 00015 | 00003 0.0002 | -0.0008 | 00009 00013

Q0006 ooz | ool 00006 00008 | 00001 0000 | 00013

CNHE Q0006 40003 | 40003 {0005 4.0002 | Q0001 0.0007

Absarbance 00M2E agotl | -hoo12 | 00008 0.0003 | 0.0009 0000 ool
QO3 aoois | <woiw | agool 00002 | 00000 | -0000% | 0.000%

QL0005 Q0017 | 00019 | -0.000T | (0OOD | -DLOO0T | OOOOS 0.0005

00006 | 00015 0000 00005 | -DO0H 0.0013 QU006 oty

00003 | 00011 | 00002 | 00001 | -OO0T | 000D | ODO0S | 0.0002

00003 90012 | 00011 | 00007 | -00003 | -00003 | DOOI0 0.000%

0.0004 00018 | 00016 | -DOODA | -00006 | D.O00E QUHIT LT

4001 Q0018 | ODOIE [ 00013 | 00006 | -0.0008 00014 00006

0.0003 90017 | 00001 | 0.0001 | -00M2 | 00004 | 00001 Q0002

00010 00018 | D07 | 00003 00005 | Q0002 L) 00005

00004 40019 | -00M6 | 00001 | -00004 | 00003 a00c2 Q0005

Average Abscrbance | 0000 0001 -00M 0000 0.000 0,000 2000 a.001 4

Continue 2/ 5 %y

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

The resuilts tetate ooky 1o e lterm testedicnbrated or value
ing the Report/Certificate ord publicity of e sesults eacept in full are srhidted uress wiitien penméssien (s chrained from this eeer ol TISTR

Tree rasidts rulata oely 1o the tems teced/calibrated or value sssfyred

Advertising the RaportCartificate and putticty of the resilts meept i full

v prohititeel unless it pssnipen i obmined from e posemor of T

FABLAMTCO0Z Reva

Head Cffice.

Office/Lsboratory.

FRUBLMTCO0E Revd

Hesd Office Difficest Office. 3 ! e Sal 10, Ba Inch Extates, Sigeh Fiad, m:m in Foad, Cranichak, Sanghok 10900,
Ok T il B v ey St Ehanpt o 120 T+ Syt b Panpit S pon 1, T ey
Changeat Fetburnthart 12120, Thailed Arphoe s, Changesl Sarasprskan 10080 Thetand  Thailand ' gk i e ong ¥ Toh i t 1 gaue ]
Ted. {66) 0 2577 9000 Tel. {8610 2323 1672:80 unt. 115,116 el, 5 225, s21 FAL 106 . £or/ Ik i o TR B0 a8 D.mmﬁﬂﬁ R
Faux {6610 2577 0005 Fa. {6610 2425 168 Fian, (6610 2574 502 Fmx Jog2 0 2377 W00 AR ERE IRk b s
E-rvut : rmpsskgnistr oo th Websitowsantirorth Enad | micastistror Eotrail 1 surnakaagstr et Eemal : sumpalgtntrocth Webskesavendlsteonh  E-mal: mbcgtisonth E-mall : senaleagtistr or th
TATSTR TITISTR
Request Mo, 25-67 / 0275 2/5 MTC. ACL. No. 358 / 67 Request No. 25-67 / 0275 3/5 MTC. ACL. Mo, 358 / 67
2. Predision 3. Trueness
EHement} Conc. Absorhance 3.1 Reading on wavelength- Cadmium(Cd) at 228.8 nm.
(e Ererneant | Standard Value of AN fesding | Error of Measurement | Eror of Measurement | Uncestainty
0 omraln.no?.sl ;
(mgt) g/l {mg/) 3] trerg)
cd .30 | 01008 | 0,100 | 1
5l [ET [ [Ei) 020 000 Lio + 00
i tialonn i e 0201 2000 ait £ 0005
o [ 030 | ooz | 03 | vezel amy [ 4013 185 + 0008
(i) 00 | %
W05 | 00061 n_«g?lnm 3.2 Reading on wavelength- Chromium (Cr} at 357.9 nmu
cu [ 030 |0099| 00611 | G.0%02 Eternant | Standarcd vl of M| Reacdng | Emor of Error of
Q.70 | 0.0960 | 00967 | 0.0960 I [ (metd gt (gl ) (mgh)
a1 | 01007 0104 0004 349 + 0009
fo. | 250 bl a 03085 i 0,006 211 L0012
10 0835 na5
il Gz 00Tt 0445 003 319 0073
L0 | 0UO0TE | 0.0074 | 0.0078 CLORTY | QLTS | 0.0078 | 0007
et [070 0077|0027 | 6ot 02T | G073 | 0.0a67 | (0268
33 Reading on wavelength- Copper (Cu) at 324.7 nm.
T50 | 00551 0.0540 | b0552 00504 | 00542 | 1.0548 | Q05T
W05 | 00114 | 0107 | 6.e110 G0112| 00107 | 0-0209 | Q.0106 | .011] 5.0003| 315 Flepsint honcoml s o | oty | ool ool
Mn DG 0.061%9 | (0615 | 0.06%0 | 00608 | 0065 | 0.0003 | 058 (mg) [l Img/l] (= {ma)
01458 QUIABT | G1ATS | 010462 | (1468 [ 0147 | 0.0008 | 0.56 0051 apat 0004 T1.58 & 0003
009 00100 00095 | 6.0097 | 00096 umnl 0.0003| 200 cu 2303 0296 0007 219 = 0009
Wi 0436 0009 | 00137 | 0.0438 | 0.0034 | 0000 | 0.0005| 107 rEr) YT 2008 on Tomm (s
D.0d3 00631 | 0635 | 0.0815 | 0.0815| 0082 | 0.0008| (.99 P
DTS CO373| S0471 | B.0A7T | 0.0374| 0037 | G.0002| 041 y’
n D197 01955 1565 04970 | 02004 | 0199 | 00005 | 07|,
070 | 0AGZT | 0.9051 | 04018 QA2 09025 | 0.3993 | 0.3997 | 0402 | 0.0019| 048 T
Continue 4/5
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TUTISTA

Request No. 25-67 / 0275 as5 MY ACL. Mo, 358 / 67
3.4 Reading on wavelength- fron (Fe) at 248.3 nm,

Element | Stanclard Vialue of AM|  Reading Ermar of Measurement | Error of Measurement | Lincertainty

irrgith imgl imgly %) imgt)
0200 G108 0005 a60 04
Fe 0500 082 0018 355 + 0016
1096 D568 -.038 ATS + Ry

3.5 Reading on wavelength- Lead (Pb) at 217.0 nm.

[Elzrment | Standard Vistue of Titd Teacding Errar af Error of
fma) ) imaA) %) (mg)
0201 oz 0.001 034 + 0014
] [k ong am2 17 + 0050
1513 LAse -0.054 357 & 0061

3.6 Reading on wavelength- Manganese (Mn) at 279.5 nm,

(Elernent | Standard Value of FM|  Resding Emor of s of
(mgA) Ima) img/ll (3} {mg?1)
00505 0nse 0.000 0E3 = 0005
M 03031 0306 0.00% 112 = 0007
0703 o598 Lo 062 = 0418 s
Continue 5/5

INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE

TETISTR
Request Mo. 25-57 / 0275 E¥S MTC. ACL. Mo, 358 / 67
3.7 Reading on wavelength- Nickel (NI) at 2320 nm.
Element | Standsd Value of AM|  Feading | Bmor of e of

imed) gl img) i56) imgl

0101 0.0 ErT] 230 + 0013

i 0508 ns02 004 116 + 0018

1012 0562 0051 502 + 0032

3.8 Reading on wavelength- Zinc (Zn) at 2139 am,

[Eierrant [Standard valie of ] fieading | Erree af Error o ”
Trrgth Imgst) (mg) ) gty
0050 0005 2,005 93 + G013
n 0303 Gz 0071 704 = 0013
ot 067s omz [ Lame

Remark : The reparted uncertanty b an expancad uncertainty caiculsed using a oovesage Eactor of 2 (K = 2}

wehich gves & Lvel of corfidence of approsmately 95%

Call i by Aty ‘oﬂ"‘ A
(Mr. Atipat Ratana)

by .. W=D~

Miss Suladda Deawteng)
Directar of Analytical Chemistry Laboratory
Issued Date : 11 March 2024
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Agilent CrossLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Malntenance provides factory recommended service for your analyfical
instruments to assure relizble cperation and the accuracy of your results

Delivered by highly trained and certified senvice engineers using genuine Agilent parts and
supplies, Agilent Preventive Maintenance provides what you need to reduce unplanned dawntime
and keep your systems aperating at their peak performance.

This checklistis used a5 a guide far completing the preventive maintenance tasks: A signed copy
of this checklist |s provided fer your records

Feevisian: A D2 tasued: 21 Jawsry 2022
Dacuiert Bmber: GHIT-9HTE poge L)
@ Agiknt Taerolage Ine 2022
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Agilent
Agilent 5100, 5110 Prevertive Mainterance Checkiist Cross Lab

From lesighn 0 Ohcnma

Introduction

Customer Information

»  Customers should provide all necessary operating supplies upon request of the engineer

s A customer representative should be available 1o the engineer while parfarming the prevenitive
maintenance procedures. Customers ane responsible for regular masntenance and are
encouraged 1o obiserve the service representative.

s Any parts oot included in the Parts Lists section of this docurnent are nat part of the
recommended Preventve Mamntenancs service nor are they included in the price of this
senvice.

»  |f & systemn requires the use of extra or special procedures and/or parts far the mairitenance
service, then these must be crdered separately and charged as a repale, which may incur
additianal costs.

«  For customers using HF applicetions. the instrument shoudd be returned to its standard
sample introduction system.

Rewsion A0Z lssus T1 Januy 2022 4
Documient fhmbe. GAIIAB007S pagel of 1
® Agiant Tachretogies, ine. 2022
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Agilent 5100, 5710 Prevantive Maimersance Checkfist Cl%snéLab

Frvon besight 0 Qurcome

Important Customer Web Links

+ Toaccess Agllent University, visit hitp.//www agitent comycrosslab/university/ 1o leam about
training opticns, which Inclede onling, classrocm and ansite delivery. A training specialist can
work directly with you to help determine your best aptions.

+ Toaccess the Agllent Resource Center web page, visit itps/fwww agilent com/én-
us/agilentr . The follawing inf tapics are available:

*  Sample Prep and Containment
+  Chemical Standards
Analysis
*  Service and Suppart
Application Warkfiows
« The Agllent Community is an excellent place 1o get answers, collaborate with others about

applications and Agilent products; and find in-depth documents and videos refevant to Agikent
technologies, Visit https.!/community agilent comywelcomes

» Videos about specific preparation requirements far yaur instrument can be found by
searching the Agilent YouTube channel at https: fwww youtube com/uses/agitent

« Need to place a service call? Flexible Repalr Options | Aglen

Avision ADZ, Issued 1 January 2003
Document Nume: 5501420075 prgedof W
& Agilert Technologies, ne. 2072

Agilent

wnenshinugy

ilent
Aglent 5100, 51710 Prevantive Maintensnce Checidist CI%SSLab

Frae insight o Duzome

Instrument Maintenance

System Information

[ Check this box i an instrument canfiguration report is attached instead of completing the
table,

1
[ metriment Systern Nt and 0 ane VOV 1CP-0ES
| Instrument System Site and Location URE
| List System Companent Product Numbers Lt the Sesial Numbers of each Component ]
1 G wvs8 ™ 030001
2
3
.
5
f
7.
B
9
E ICP-DES Configuration Table Circle the type or write in the type if other
Mebulizer Tyne | SeaSpray Cankal | Other

Speay Charrber | Dychanic Single Pass |@i¢ n@ Qther

Torch fiacial (Bual view Y otner
Tovch Type o {(Gerni D | Fully | Gither
Infocter Giamstar 2arrem (L) 1 dmm | 08 | Other

Injector Material Cerannic | Other

Rewision A UZ E508d 21 Jaruary 3002
Docurment Nurmber: G301 480175 angeS ot e
& Agilern Technalages, inc 2022

Agilent

wnenshinugy

ilen
Agiont 5100 5110 Prevente Manienanae Checklist C%Sélﬂb

From isight t= Dutzama

Service Engineer’s Responsibilities

o Contact the custamer and ensure that all necessary supplies are available befare the
previentive maintenance wsit

= Only select those pages that relate o the system or module being serviced.
« Complete empty fislds with the relevant infarmation,
«  Complete the relevant checkboxes in the checkfist using either 8 X or tick mark "™

« Check “Service not applicable” check bowes (o indicate sendces/tasks not defivered, as
aporopriate

« Complete the Preveniive Maintenance services in the mest logical order relévant to the
individual systern service in the order of the tasks listed

» Complets the Service Review s=ction together with the custamer,
« Complete the fields for page numbers at the foot of each selected page

o Addrelevant page numbers to selected pages and complete the 1otal number of pages feld in
the Service Completion sectien

« Ask the customer to sign the Service sectlon g the s and your
signature,

Reition: AD2 fesed 21 Janasry 2022
Document Numtior: GRO 450075 Ha;i'qr‘_-ﬂ
@ Al Tectnologies, Ina, 2022
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ilent
Agilerit 5100, 5110 Preventve Matenance Checklist C%SS Lab

Froom Il i Dhizame

Preparation

Discuss ary specific issues with the custamer befare starting,

Review the instrument legback for recarded probleme and comments

Save instrument contral zettings before starting the procedure

Perform a general insoection of the system for cleanliness.

Check for proper installation of paris, assemblies, sensors ete.

Check systern for required i ion of and irral of Service Notes
Check far requirad firmware/software updates and verify with customers if they would like
them installed.

For HF application systemns, if standard sample introduction system was not installed, ask the
cugtomer to install it 41k

Ask the customer 1o remave any samples from the ICP-0ES sample introduction area, auto
sampler ar around the ICP-0ES.

B 0 REGEGERERE

Fossian. A2, FBUSE 21 January 2002
Dacument Humber. GE314-90075 ragal or 1
© Agiknt Teghnalages, vie. 2022
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Agilent
DR CrossLab

Fram baighn tn Chmre

Preventive Maintenance Procedures

Record Pre-PM instrument performance
Run Instrumen Performance test
& Record results in Instrumert Performance Test Results Table - Pre-FM

Clean and inspect ICP-OES system

Laok for any obvious exterral damage o problems,
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage:

Perform a general internal inspection of the system for excessive dust accurnulation, clean i
necessary,

Ingpect sample introduction components and record any required maintenance In the Service
Enginesr Comments and notify the customer as the required actions requered.

Recard the Instrumant operating conditions in the ICP-0FES Status Results Table,
Regplace the pohchromator purgs filter,

Reglace the radial pre-aplics window

Replace the axial pre-optics window for SVDWV and VOV instruments

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meat
minimum specifications.

Renlzcs air inlet dust filker,
Replace high capacity air inlet dust filter element if instaliad, W%
Remaove and clean nstrument water inlat filter,

BoO L R R B B

Agilent Water Recirculator

T Service not applicable

& brain cooling fluid and remowve any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter f present.

& Refill with Agilent Coel Clear coaling fluid

d Clean the cooling system &ir filter and the condenser.

Revigion AD2. Iseued: 21 Janusry 2022
Document fumbes: GROT4-90078 Fage of ¥4
@ Agglent Toctrcogies. Ing 2002

Agilent
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Agilent
Agilert 5100, 5710 Preventive Maintenance Checklist CrdSS Lab

Feoen insgin a Cheroma

ICP-0ES adjustment

& Check pasition of Zn peak, adjust if required.

M Check Argon Ratio, adjust to specified value f required
# perform Detector Calibration.

# perform Instrument Galibraticn.

Record Post-PM instrument performance

@ Run Instrument Performance test
@ Record results in Instrument Performance Test Results Table - Post PM
& Eor systems using ICP Expert version 7.3 and above, run the follawing Instrurment tests

& Subsystem Communications Test
Alr Flow

& Water Flaw
Gas Flows
RF Generator

& Carera Test

Iri Optics Test

& Nebulizer Test

I{Record the result in the Instrument Test Results Table

Fevmion: .02, Issast 27 January 2022
Doament Mumber GAXT4.60075 Page at VA
& gkt Textmgies, . 2022
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Agitent
Agilent 5100, 5170 Prevantive Maintenance Checklist Crossl.ah
From rmighe tn Dutcaree
SPS 3 Auto Sampler
o service not sppiicable

O Power cycle the autosarmpler and verify successtul initialzstion
3 Inspect X and Z axis belts for wear. Replace is necessary.

O Clean X and Z axis slide shafts.
5]

Using customer's racks and the Agilent saftware mave the sample probe ta the 4 autermost
comers and ringe part, énsure that the probe |5 approximately centered in the vial

SPS 4 Auto sampler

I]_‘ Service not applicable

O Clean the spill tray, rack lacation mat, end frames and chassis with & dama soft cloth and
diluted mild detergent.

[ Clean the auto sampler cover panels, if cover kit is installed, with damestic window cleanar,

[ Check the X-axis and Z-awxig drive belts for cracks, spits, damaged teeth, excessive
fraying, color changes or degradation from furmes.

O GCheck the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorect positioning, damaged
edges or damaged cannsctons.

O Pump Tubing Replacement. Replace peristaltic pump tubing. Replace all tubing that goes
fram the ringe staticn 1o the purmp and fram the oump to the waste/rnse battles

[ Testusing customer's tray and move the sample probe to the sample vial T, wash vial and
finse port and ensure that the probe ks centered inthe vial. If not use calibration wizard and
calibrate the position

AVS 4, 6, 7 Advanced Valve System

#f Service not applicable

O Replace valve rofor seal

O Check fittings for signs of leaks

O Check tubing including autcsampler tubing far kinks or excessive wear
[ Check high flow pump for signs of leaks

Aeyision: A 0% issued 71 Sanusry F022
Topument Nuier. GB01 490075 Fugeth ot 14
© figilers, Technolagies, Ino 2022
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Agilent
Aglent 5100, 5170 Preventive Maintenance Checklist CrOSS Lab

From might in Cutzsre

Restore Instrument

O For HF applications, ask the customer to reinstall thair sample introduction systemn, ¥ n
ﬁ Leave sysiern in an idle state on and purging.

ﬁ' Guidarce: If the PM service Is performed prior 1o a qualification service, then use the
qualification procedure as & guide for final instrument set up and checkout.

Service Review

¥ Attach available repants/printouts of all tests to this documentation.
Ef Record the Preventive Maintenance service activity in the customer's records/logbook
' Recard the PM avant in the Smart Alerts leghaok, if soplicable
U, instrumient caunters as appropriate.
é Affix the PM sticker to the systerm or instrument kaghook based on the customes's request.
& Complete the Service Enginesr Comments section if there are additional comments.
& Reyiew this service, parts replaced, and test results abtalned with the customer.

I the instrument firmware was updated, record the details of the change in the Service
Enginesr's Comments box. Systems in a compliant environment may need additional
documentation

Complete the Signature Page with both Service Engineer and Customer signatures,

Sevigon: A2, 1ssued 71 Jnuary 00z
Oeument Nmiser G801 L2075 g Cor By
© Aglern Termolages, o 2022
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Agilent 5300, 57110 Preventive Mainterance Checklist

Test Results

Instrument Performance Test Results Table

CrossLab

From sighe tn Dueczme

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

Pre PM Sansitivity Check Post PM Sensitivity Check
Radial Axial * Radial Axlalr
Zn 213857 nm SRER Aoy T £700.% A gl
Mn 267610 rem SRER S 0 211953 V4500 Y 14a821.5
#1396 152 nem SBR LV & & w5 Vooe
K 766421 nim SBA .0 T LR ELEE ]

* Aial result is not applicable for GAO16AA, GBOT2A4 Radial View instrurments.

Instrument Test Results Table

Mote: The Instrument Test results are for systerns using ICP Expert version 7.3 and above only

Instrument Test Result
Subsystern Corrmunications Test Y’v) 55
Hir Flow Gas
Wiater Flow Fﬁ&i
Gag Flows ?9 55
RF Gererator ?353
Carmara Tagt Pa 55
Ophics Test Va 53
Msbufizer test Pags
Revisicn: A.02, Issued 21 January 2002
Docurmeit Nurmber. G301 #80075 FageTiof 1%
© Agiert Technologes. Inc 3022
I ]
@AFTITINAIUAN
Agilent
Agiler 510,510 Prevertiva Maintersnce Crecklist CrOSS Lﬂb
Frem sigie to Deteomme
Consumed PM Parts
Prochictor Modelt
Part Description: Fart Humbar where usad
; ; - GEOTOA GADTTA,
Agial PraOptic Window GEOTO-ARITA bkt \
Racial Pre-Optic Wirdow GEI-GE015 i A
Agilert Cool Clear Coniant Fluid 57950037 ;g:&::;f’ =
Purge Bas Fiter GBIg-40138 4l L1
Airirilel fier GEIN-GRODZ Al X
Hgh Capacity Ar Fiter GEN-60189 QOptional -
Rotor seal for 67 port valve far AVSAT GBADA-GU00Z GE4BAN/GEATS =
Rodor sesl for 4 port valvs for AVSE GBAT3-60002 GEARAA -
:is_\‘sesclumn e ringe S1aton 2 5mm id x GEAI-A0123 PS4 s
Barb cormestor 2.8mm-1Smm GEA0-80124 S5 =
PUE waie tubing Armvr oo« Smm b, 2m  GBATG-EN 22 PS4 -~
: e b Wodioaars Sk
3 s v bedt 5410047500 P53 -
2 axig drivn belt S410047400 sP32 =
Petistafic jump tubing, PUC SohaFle 3 oo P

v,

Consumed Parts Reference

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

[l Section Mot Applicable

Product or Mougt_ Quanitity
whera used

Part Description Part Number consumad
Revimion A 02, Issosd 21 Saruaary 2002
Dosument Numbar GES9TE Fage e 14

© Agiem Techrologes, ne 2022
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Agilent 5100, 5110 Pravantve Maintarance Checkdist

ICP-0ES Status Results Table

CrdssLab

oo gt te Dotz

Naote: These measurernents do not form part of any specification and are for reference anly.

Measurement ‘Standby Mode Plasma On

Mains Voltage 115153 vac 216.613 VAG
Wains Currart 5080 A 0.4

Instiument Tempseraturs 280 G 254 ©
BF Al Flow (s2nser spesd) 5.0 Hr o He
Plasma Exhaust Temperature Nomeasurement }q 2 <
Water Flow Ozaifiator Mo messurement 187 Lirmin
‘Waiter Flow Datector ooaik Limin o Lo
\ate ket Termmernture n i RN x
Polyehiormater Temgeratise 5.0 < s B
CO0 Temparatiie ~38 % e -58. % jhd
Tharmal Stabilizer o 35.0 T 350 5
Argan Sugply Pressure §95%.51 e GO% W3 e
Fge Gas Supply Pressurt €564 K g231 31 Wa
Ontien Gas Supply Preseures - WFa ay Pa
Mebulizar Flow Mo measuement 0.0 ]
HNebulizer Back Pressurs Mo massurement AG6-30 ¥a
Plazra Gas Flow Mo messurement N-A% Lk
funeliany Gas Flow Mo rresaLifement A Be Limin
RF Power Mo mesaumeETent WA 5 w
RF Supply Current NomeisUnETEn 5 213 A
RF Supply Mallage Mo reasurement Ty v

*1 If aption installed

Perwizion A 0L Isaued: 21 Jadusry 2022
Number 0TS
& Agim Technelogies, Ing 2022

Plnnlznll*

Aglent 5100, 5170 Preventive Mantenance Checkdst

Signature Page

Service Engineer Comments (optional)

nishinugy

CrossLab

From lesigi s Ohicome

If there are any specific paints you wish 1o nete as part of perfarming the installation or other
Itemns of interest far the customer, pleass write in this box.

Service Verification

Sanvce Roquest Number:
60083320

Servicg Enginaer Name:
Ranwaktodn 5.

Servics Enginest Signanre:
Eanaansin

Total rumbar SFpages # this document:

%

Raisian. A G, Issued 71 Jseuary 021
Dooument Number. G30180075
© Agikent Technaiages, ine 7022

Data Sarvce Complatad

A& Moy
Customer Name:

Aflim n

Custornier Sigratire:

Aphain

Pugelor
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Report Summary

Element Wavelength  Specification  Method

s (158,980 nen) 2450
Se (196 026 nm) 2410
Zn (213,857 nm) 214210
Pb (220,353 nm) 2460
Min (257 610 nm) 23518.0
Al (388152 nm) 234

Ba (493 408 nm) 2340

I [TBE.491 rem) =18

Axial

SRER
SRER
SRER
SRER
SRER
SBR
SBR
SER

Etemant Wavelength Specification  Mathod

A (188980 nrm) = 2080
e (196.026 nm) 2 158.0
Zn (205.200 nm) 2340
Zn (213,857 nem) 217430
Ca (214,439 am) 242270
Pb (220353 nrm) = 3200
hin (257610 nm) 106250
Cr (267716 nm) = 10480
Cu (324,754 nm} 2190
Al (398,152 nm) =60

Ba (493,408 nm) =800

K (TE6.481 nm) =240

SRER
SRER
SRER
SRER
BRER
SRER
SRER
SRBR
SER
SBR
BER
SBR

Ralio

058
4180.3
138
13661.0
121
1858
a0

Ratic
1B
1687
805.0
68499
55076
454.8
272953
3348.2
482
148
1833
Mz

Inztrument Medal Agllent 51005110 VDV IGP-0ES
Inztrument 1D GBO11A/GBOTSA
Instrument Serial Mumber MY 18030001
Software Version 7.3.1.9807
Firmware Version 3442
Tested By Kanyskom 5,
Test Cormplated On 11132023 91824 AM
Result Summary
Subsystem Communications Tast Skipped
Air i Test Skipped
Wilater Flow Test Skipped
Gas Flows Test Skipped
RF Generalor Test Skipped
Camem Test Skipped
Dplics Test Shipped
Advanced Vaive Syslem Test Skipped
Resalution Test Pass
Sensilivity Test Fail
Precsion Test Pass
Page1ofd
v
wnashimungy
| Sensitivity Tast Fail
Radial

Standard Blank

9585 M7
9374 &75
443725 11186
26213 1254

2TeEE1.T #16.6
52269.7 35943
22943728 122800
1074014 11876.7

Srandard Blank
2285.0 1205
28137 2238
10156.4 1230
135760.8 390.5
820213 2739
101112 A5
11281181 1887.0
144875.3 13220
3414887 67982
2353118 150438
83431013 455363
14470452 448171

Page 3of 4

wnenshinugy

Resolution Test R Pass.
Element Wavelength  Specification  Width
N {174.213 nm) =940 892
Asg (188,280 nm) =820 &12
€ {193.027 nm) S 1150 B3
Mo (202,032 nm) =820 6.35
Cr (206158 nm) =1340 893
Zn (213,857 nm) s470 664
Pb (220,363 nm) =8.50 7.06
Co (228,615 nm) 51720 1188
Ba (230,424 nm) 9.40 727
Mn (257 €10 nm) £13.30 .48
Wn (260,568 nm) 20030 14.18
Cr {267,716 nm) =11.00 B.01
Cu {324.754 nm) <2500 16.89
Cu {327.385 nm) 21420 1129
57 (336,071 nem) <3350 2448
Ba (455,403 nm) <4400 3382
§r (450,733 nm) 5 38.00 17.37
B2 (493.408 nm) = 36.00 2547
Ba (514171 nm) 542.00 25.43
As (575.283 nm) 27400 60.50
K (768,491 nm) 5 80.00 68,33
Page 2 of 4
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Precision Test Pass
Radial
Element P i
Value % RSD
As (188.980 nm) 2260 122
S (196.026 nm) <280 078
Zn (213857 nm) <150 033
P (220,353 nm) =280 0.86
Mn (257,610 nmj) =150 0.45
Al (396.152 rm) %150 037
Ba (493 408 rem) 5150 0ea
K (TS56.491 nm) =160 033
Axial
Element Wavalangth  Specification  Measured
Value % RSD
As (183,980 nm) =150 063
Se (196,025 nm) =150 087
Zn (208,200 nm) 5150 058
2n (213,357 nm) =150 0.48
Cd (214.439 nm) =150 [iki]
Pb {220.353 nm} <150 0.3
N (257,610 nm) <150 0.95
Cr (267,718 nm) 5150 0.56
Cu (324.754 nm) =150 068
Al (386,152 nmj) 5150 063
B (453408 nm) £150 086
K (786 481 nm) =150 113
Page 4 of 4
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[Resolution Test

Report Summary
Instrument Medst Aglent 5100/5110 VOV ICP-OES
Instrument 1D GEOTIAMGEISA
Instrument Serial Number WY B020001
Software Version 7.3.1.9507
Firmware Version 3442
Tested By Kanyakorn 5.
Teat Completed On 111432023 11:10:02 AM
Result Summary
Bubeystem Communications Test Pass
Alr Flow Test Skipped
Water Flow Test Shlpped
Gag Flows Test Skipped
RF Generaor Test Skippad
Camera Tast Skipped
DOplics Test Pass
Advanced Vaive Systom Tast Skipped
Resalution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystem Communications Test Pass
Diptics Test Pass
Radial Aol
Intenaiy 3522064 4003312
Wavelenglh  737.212 TaT2te
Page 1 of 4
]
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Senaitivity Test Pass
Radial
Element Wawvelangth Specification  Mathod  Ratio Standard Blank
As (188.930 nm) =460 SRER 1666 1284.6 53.3
Se (195,028 nm) 410 SRER 1224 1258.0 0.7
Zn{213.857 rm) =210 SRER 47006 B3ET0N 1307
Phb {220,353 nm} 245.0 SREBR 230 31006 1867
Mn (257,610 nm) z 35180 SRBR 145691 3183581 4782
Al (256152 nir) 234 SBR 15 58510.5 ATE1E
Ba (493 408 nm) 2340 SER 1706 24908356 145142
K {T66.481 nn) =18 SER T4 1178987 140244
Axdal
Element Wavalangth Specification  Method  Ratio Standard Blank
As (188,980 rm) = 2080 SRBR 2145 270B.2 1428
Se (195.028 nm) & 158.0 SRER 188.0 32628 2559
Zn (206.200 nm) 22340 SRER 1083 2 127848 1353
Zni {213,857 nm) 217430 SRBR T5E42 1586820 4278
S (214,438 nm} =42270 SRBR 68473 1182817 ah4.4
Pb {220.353 rem) 3200 SRBR 5193 124302 5303
Mn (257 610 nm} =106825.0 SRER 299025 13058525 18902
Cr {267.718 nm) =1048.0 SRER A366.6 1733434 15479
Cu (324 754 nm) =130 SBR 468 361003.0 7560.5
Al (386,152 nm) 260 SER 158 2740205 164986
Ba (483,408 nm} 280.0 SBR 2038 0289145 441221
K (786481 nm) 2240 s8R 0.7 1T01521.4 417718

Page 3of 4
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Pass

Element Wavelangth Specification  Width

N (174.213 nm) =p.40 692
As (138 980 nm) SB.20 808
(193,027 nm) <1150 833
o (202.032 nm) 820 8.31
Cr (208,158 nm) s 13.40 8.8
2Zn (213,657 nm) 370 673
Pb (220,353 rim) £9.50 702
Ce (228,615 nm) =17.20 1165
Ba (230 424 nm) £9.40 7.8
Mn {257 610 nm) 51330 048
NN {250,588 nm) <20.30 14,05
Cr (257,716 nm) £11.00 7.92
Cu (324,754 nm) 25,00 1684
Cu (227,395 nm) 51420 I
S (338,071 nm) <3350 2418

Ba (455 403 nm) =44.00 3328
Sr (480.733 nr} =35.00 17.41

Ba (493,408 nm) <36.00 2543
Ba (514,171 nm) 54200 2527
Ar (575,283 nm) 574.00 56,67
¥ (788 491 nm]. < 80.00 6588

Page 2 of 4
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Pracision Test Pass
Radial

et " Value % RSD

As (188,980 rim) <280 085

Se (196,028 nm) 280 126

Zn (213,857 nm) =150 042

P (220,353 nim) =260 0.54

Mn (257610 nm} =150 060

Al(396.152 rm) 5150 047

Ba (483408 nm) <150 06

K (786.431 nm) 2150 0.50

Huial

Elemant W P

Value % RSD

As (188.880 nm) 5150 0.42

Se (196,026 nm) 5150 085

Zn {208.200 nm) 5150 042

Zn (213,857 am) s150 0.54

©d (214,439 nm) =150 042

Ph {220,353 nm) £150 022

Min (257 610 nm) 150 0.54

Cr (267,718 nm) =150 049

Cu (324,754 nm) =150 0.85

Al (3965152 nm) Z150 0.61

Ba (433408 nm) =150 0.78

K (758481 nm) =150 100

Paga 4 of 4
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Repon Summary

Instrument Model Agdent 510005110 VDV ICP-QES
Instrument I GEM1AGENSA
Ingtrsment Serisl Mumber MY 1ED3000
Software Versicn 7.3.1.9507
Firmware Viersion 3442
Teated By Hanyskorn 5.
Test Completed On THAEE023 11:16:43 AM
Result Summary
Subsystemn Communications Test Pass
Aiir Flow Test Pass
| Water Fiow Test i
Gas Flows Test Pass
RF Ganerator Test Pass
Camera Tast Pass
Oiptics Test Skipped
Advanced Valve System Test Skipped
Resolution Test Skipped
Sensitivity Teat Skipped
Precision Test Skipped
Subsystem Communications Test Pass
Air Flow Test Pass.
30% Air Flow (relative 75% Aif Flow (relatve
speed) speed)
14.00 20.00
Water Flow Test Pass
RF Water Flow(lLimin]  Camera Water Flow  Water Inket Temparatura
{Limin) rey
1.27 [X:1] 2037

Page 1 of 2
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UNITED ANALYST AND ENGINEERING CONSULTANT COMPANY Ltd.

Automatic Mercury Analyzer

Model RA-4500

Preventive Maintenance Report

Serial No. 17780278
Ver 2.0.7

Soft version Ver 2.0.7
ROM version Ver 2.0.1
Date 11 July 2023

r

L W |
PM by s

Approved by

( Pradit M. )

Gas Flows Test

Pass

Matlizer Actual Flow  Back Auxiliary Actusl Flow  Back
Target Flow Pressure Target Flow Preasure
070 (] 27162 2.00 200 1Ma3
Makeup Actusl Flow  Back Plasma Actusl Flow  Back
Target Flow Pressune Target Flow Pressure
200 200 116.00 18.00 17.84 231
RF Generator Test Pass
RF Power Supply Test Passed
RF Pewer Sugply (V) 147 380
RF Osciliator Test Fassed
RF Dsesfiator Frequency 25.843
{MHz)
Work Cail Current (A} 44.410
RF Power Supply Current (A) 1.599
Camera Test Pass
Integration Time Standard Deviation  Status
(ms)
Electronic Offset Tast 1000 5.361 Pasged
Dark Cument Test il 0779 Passed
Array Teat & 0.025 Pazsed
Linearity Test o118 Passed
Page2ef2
1 ]
@NFETUAIUAY
Inspection result
ITEM STANDARD RESULT JUDGE
1. Self Check 1.1 Heating PASS oK
1.2 Cooling PASS 0K
13 Leak PASS OK
1.4 Optical system PASS OK
15 Drift PASS 0K
2. Analytical curve inspection(AREA)
2.1 No Pretreatment (Low Conc.) Correlation coefficient 1.0000 oK
(r)= 0.9990

3. Repeatability(AREA)

3.1 NoPretreatment 100ppb, n=5

1 9912  ppb

2. 10148  ppb

3. 10124  ppb

4. 10234  ppb

5. 10192  ppb

CV.< 5% 1.23% oK

2

Coax Group Corporation Ltd.

1131/62,64,325-331 Nakornchaisri road,

Kwang ThanonNakornchaisri, Dusit, Bangkok 10300 Thailand
Tel. 02-2435263, 02-6682436 Fax. 02-2437386

tanansluan

Ay

4. Blank

Below 1.0 (AREA) 0.2062 oK

wnaslunrugu



Title

: Preventive Maintenance RA-4500 sn:17780278

Date 1 7/11/2023
Name : Coax Group
Memo : Calibration Curve 0-10ng
Calib
yeaxib
31 40570800€ <00
141 b1 3ss00008 01
09999

£

2 6

2

4

2

0

1234567809101
STDIng]

STD
No. STD SVOL | CvoL | bvoL STD AREA MEAS Dev Note
" Ippb] | [mL] | [mL] | [mL] [ng] [ON] [ng] (%]
1 | 100.000 0.000 5000 5000 0.000 0.0859 -0.0353 -
2 | 100.000 0.025 5000 5000 2500 3.7687 25845 34
3 | 100.000 0050 5000 5000 5.000 7.1028 4.9562 09
4 | 100.000 0.075 5000 5000 7.500 10.6441 7.4753 03
5 | 100.000 0.100 5000 5000 10.000 142203 100193 02

006

004

ABS

SHP
SVOL | CvOL  DvOL AREA MEAS CONC
No. NAME Note
(mL] | [mL] | [mL] [ON] [ng] [ug/L]
1 hg 100 ppb 0.050 5000 5.000 7.1027 4.9561 9.122
2 hg 100 ppb 0050 5000 5000 72687 50742  101.484
3 hg 100 ppb 0.050 5000 5.000 7.2514 50619 101.238
4 | hg 100 ppb 0050 5000 5000 73285 51168  102.336
5 |hg 100 ppb 0.050 5.000 5.000 7.2996 5.0962  101.924
Statistics
No. | NAME TRY AV SD Cv
[ug/L] [ug/L] [%]
1_|hg 100 ppb 5 101.2208 1.246264 1.23
L]
wnasluniuga
m MIFFOM NS TRUVENT & CORFORATION
Title : Preventive Maintenance RA-4500 sn:17780278
Date 17/11/2023
Name : Coax Group
Memo : Blank
SMP
SVOL | CvoL | DvOL AREA MEAS CONC
No. NAME Note
[mL] | [mL] | [mL] [ON] [ng] [ug/L]
1| Blank 02062 0.0503
0.006-
0004
«
2 0.002
00001
1
L]
wnasluniugu

m HIFFD M IS TRIUVENT § CORFORATION

002
@
2 001
000 -
3 4 5

Self Check

Heat check:PASS!! ( 24.9degC[05:00] -> 28.9degC[02:31])
Sensor check :PASS!! ( 78- 18= 60)

Leak check:PASS!! (0.17L/min)

Sig/Ref check:PASS!! (Sig:3.73V, Ref:3.94V)

Drift check:PASS!! (-0.0027882 - -0.0032876 = 0.0004993)

wenanslumugy

m HIFFD M IS TRIVENT § CORFORATION

Milestone DMA-80 Service Protocol

SITHIPORN,

DMA-80 DIRECT MERCURY ANALYZER System

SITHIPORN ASSOCIATES CO.,LTD.
451-451/1 Sirinthorn Road, Bangbumru,Bangplud, Bangkok 10700 Thailand
Tel. (662) 433-8331, 434-9191 fax: (662) 433-1679,434-9510

Page 1 wnehslumugy



Milestone DMA-80 Service Protocol

DMA-80 Direct Mercury Analyzer

SERVICE PROTOCOL REPORT

To be filled in before service visit (1% page)

Customer information:
Company: v.gluifin uauundsd« an. (dus.maj)
Department: LAB

Person in charge: Ak YA Wiiladiacdnn

Address: waUYANFY 41 DUUFYNIN NFINNUUIUAS 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
I srl at: servi il com

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

page 2 wnahslumungy

Milestone DMA-80 Service Protocol

4. AUTOSAMPLER SYSTEM

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 I

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 ' Correct Final
value value | value | value value value | value value | value

Inlet pressure | 5 4 0 - - 3.1 bar - - 31bar | 3.1bar Pass

Flow rate 10-120h | - - | &10uh . - 6-8h | 6Uh | Pass

Check all possible leakage points and their conditions:
Good Damaged Corroded

Tubing J

Silicon joints

O-rings

Cuvette sealing O-rings

Gas connections

Valves

Sample boat carrier

PR PR U PN PN

Catalyst flange

Page 3 wnislaimuny

Milestone DMA-80 Service Protocol

OK Not OK Re-Adjusted
Calibration of autosampler motor J
Cylinders alignment J
‘ 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:

If controlled by Infrared sensor | 170°C + 10°C 170°C Pass
stand by
temperature
If IR sensor is not present 145°C + 25°C - -
Amalgamator heating o o .
temperature 850°C + 10°C 850°C Pass
Cuvette 125°C £ 5°C 125°C Pass

OK Not OK Replaced Cleaned
Catalyst tube J
Amalgamator v
Quartz boats !
Nickel boats -
Aut plate J
Gas kit accessories -

6. TEMPERATURES

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

| valte | value | value | value value | value | value | value | value | value value | value
Dualcell 0.015vDC 0,015vDC

3,6VDC - - + - - 393vDC | 39V | Pass | & 0.015V | Pass
system 0,005vDC 0,005vDC
Tricell 0,015vDC

" - - - - - - | 39voc - B

system 0,005VDC

Final
Correct value Ac:ual value
value (Pass )
If controlled by Infrared sensor = 850°C + 10°C - -
Drying/ De
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 1enahslumugy

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

Page s mnms‘lu'muqu




Milestone DMA-80 Service Protocol

Milestone DMA-80 Service Protocol

OK Not OK
Conditions of the spectrometer /
system
Alignment between lamp, cuvette J
and detector
Cuvette cleaning (glass windows, /
sealing O-rings...)
Lamp intensity J
Operation of the mechanical /
shutter (if present)

8. MILESTONE AIR COMPRESSOR (N.A.)

Maintenance OK Date last service

Drain (compressor)

Replacing air filters (air purification module)

Check sealing connections

9. PARTS TO BE REPLACED

Not
PN DESCRIPTION Replaced Replaced
Catalyst tube:
6 months if the unit runs daily,
1 year if the unit is used rarely.
DMAg133 In case of analyse of sample with high organic I
concentration the lifetime of the catalyst can be less than 6
months.
Amalgamator:
DMAS8134 6 months if the unit runs daily J
1 year if the unit is used rarely
DMA8195A Hg lamp tri-cell (model 2011): /
5 years
Hg lamp dual-cell:
DMA8137 5years - -
70200 H trap v
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)
DMA8142 2 years - -
if strongly used, replace after 1 year
DMA8347 Quartz sample boats (set of 10pcs) /
2/3 years
DMA8335 Metal sample boat carrier /
2 years
SL0108 PU-tube diam. 6/4 mm for internal Oz/air supply J
2 years
S00376D Heating coil for drying/decomposition /
2 years
v
Page 6 1nanslamuny
Milestone DMA-80 Service Protocol
'
LE
8
L5
) M= 05331
L1
s
x| - Wea= 2008
nam
w1 +2=0.0105
Wau= 5605

T
T8 1z W Jalzl ERE )
.T0s &= 1%26?‘5_ e

e The shape of the peak must be regular.

* The distance between Peak Cell 1 and Peak Cell 2 must be between 11 to 15 seconds.

- Results

R T S R T v, B

il 100,200
Statility 10ng it 0,203 1.000a

' Smbilly1ong 010003 v 04931 39095980851 10000 [T]
2 subilitylag 010000 v 04985 $O00400.8535 10000 [3]
ri’l:) Stability 10ng .1000g L4 0.4901 10.069 100.507 1.0000 E
4y Smbiity1ong 010005 v 04978 10,022 100,221 1.0000 [Z]
l|5!J Stabifity 10ng 0.1000g o 0.5031 10.160 101,802 1.0000 E

* 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

1]
Page 8 tonanslamunu

10. TESTING PROCEDURE

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

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

5)

Repeat five times the test

6)

Run again two blanks measurements

Now, it is possible to evaluate:

- Peaks

wnenslimungu
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Milestone DMA-80 Service Protocol

=T1 =T2 —Té =—Hy = Aveoience A

a

ﬁ\‘L
\ﬂ

I0 40 60 50 100 120 190 140 190 200 220 290 260 280
T {8

e 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.

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

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

e« 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.

e The Hg absorbance peaks must be correctly detected and reported.

11. FINAL REPORT

All screws inserted and tightened v
All tubing sealing connections checked, cleaned or replaced and tightened !
All heating elements are working v
Sensors installed, checked and tightened v
Safety devices (thermo switch) fully checked g
All cooling fans are functioning B
Testing procedure successfully passed i
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 wnaslumugy
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Milestone DMA-80 Service Protocol

Agilen
CrossLab

Remarks:

Agilent CrosslLab Start Up Services

Agilent 7890 Gas Chromatograph

Preventive Maintenance Checklist

Working hours of Service Engineer

Service Engineer Name Signature Date
guiiadn Haus uiiadn 3dues 17-11-2023 Agilant Preventive Maintenanca provides factory recommendad sarvice for your analytical instruments to assure
reliable operation and the accurecy of your results.
Delivered by highly trained and certified service engireers using genuine Agilent parts and supplies, Agilent
Laboratory Manager / Operator Preventive Maintenance provides averything you need to reduce wnplanned dovwntime and keep your systems
. operating a1 thelr peak. Thiz checklist will be completed at the end of the senvice and provided to you &8 & record
acceplance signature: of the praventive maintenance activities
Agilent
[ '
page 10 wnahslumungy tenanslueunu
Agibent 7890 GC Preventive Maintenance Checklist CFSSSLab Agilent 7890 GC Praventive Maintenance Checklist Cmssl'ah
Tt e [T -
Introduction Service Engineer's Responsibilities
= Cantsct the customer and ensure that il supplies are labilz b h
Customer Information malrtenance visit.
i = Only salect those pages that relate to the system or module being sarviced.
«  Customars should provide all necessary operating supplies upon request of the engineer. «  Complete ematy fields with the relevant information,
+ A customer wr:::dmallw should be evailabila to the enginesr while performing the preventive = Complete the relevant chackboxes in the checklist using efther a X" or tick mark *v™.
EMINERARN DEOGMWN, +  Check “Section not applicable” check baxes 1o indicets services/iasks not dellvared, a5 appropriste,
«  Any pants, nat included in the Parts Lists section of this document, ane not part of the = Complete the Pr tive Mai ice in the-ord Nsted
ded service, nor are they incheded in the price of this service. gk W oy aferof e i,

+ I asystem requires the use of extra or special procedures and/or parts for the maintenance +  Complete the Service Review sectlon together with the customer.

service, then these must be ardered separataly and charged as a repair, which may incur = Complete the fields for page numbers at the foot of each selected page
additional eosts. = Comglate the totel number of pages field in the Service Completion section
. Ask th to sign the Servi tion inchuding th s and your
% dymm.
Important Customer Web Links
Faor ion about Agilent yices, please visit it using the e :
* following URL: hfp/fuwwagient 5 I i gl Additional Instruction Notes
= The Agilent Community i an excellent place to get answers, collsborate with others about »  Chack foe . s i
TN any active senvica notes for this unit. if there are eny applicable “Safety” or "Modification
applications and Agilent products, and find in-depth dacuments and videos refevant to Agitent Recommended” Service notes, plan to implament the changes on this unit before doing any
isit https: agilarnt X Qealfioztion serrice,
= Toaccess Agilent University, visit hitp:/www.agilent.com/crosskab/university/ to leam about = Donet implement fimmware updates, unbess you get appraval fram the customer and are sure Lhat
training options, which include anfing, classraom and anzite delivery. A training =pecizlist can work they are compatible with the instrement contral software.

directly with you to help determine your best options.

Auseful Agilent Resource Center web page is availoble, which includes shart videos on maintenance,

quick Hets of for new and othar Check out the

Resaurce Page here: http agikent 4 - agi

Need technical support, FADS, supplies? — visit our Support Home page

hittp:/ fwww.agilent. comy' search/support.

= Wideos about specific prep for your can be found by searching the
Agilent YouTube channel at htips/ fwaw. youtube com/uses/aglent.

»  TBOOE Manuals are also available an Agilent.oom:

@
hittps://www apilent. ‘publlic/ 78908, Safety.pdf

o Installation and First Startup
hittps:/ fwww.agilent ¥ Public/ 78908 pdf

»  Opaeration Manual
https:/www agilent comyes/librany/usermanuals/Public/7890B_Operation, pdl
o Maintaining Your GC

it A agilent o bl G4
g pf
Revision: 200, Issued; December 30, 2020 Revizion: 2.00. lssued: lecember 30, 2020
Agile Document Mumber: DO00T3E3 Bt Agile Document Mumber. DDDIT06E3
DE numier 44156 7597221222 Pape 2 of 8 DE rumber 44166 7537222022 Page 3 of 8

B Agilent Techoologies, Inc. 2020 @ Agilent Technologies, inc. 2020
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CrissLab

Agilent TESD GC Preventive Maintenance Checklist

Tan gt
System Information
@ Check this box if an fon report i hed d of pleting the tabla
below,
. : ‘eNT1021007
Instrument System Name and 1D
I ——— = == =
| Instrument System Site and
[Looation e -
i o " List the Serial Numbers of each
omi : i . |oomporaw. |
| 1. G3440A _CM11021007 |
2,
3
4,
B |
s |
7.
B _ B - - - |
9.
10
Preparation
@ Discess any specific lssues with the customer before starting.
@ Raview the instrument leghook for recorded problems and commaents.
@ Save instrument control settings befora etarting the procadure.
@ Perform a general ingpection of the system ior cleanliness.
@ Check for propes of parts,
@ Check system for required installation of components, senmqsu defined by curren! Service Motes.
@ Chack for required i upd, and verify with if thay would Eke them installed.
@ Before starting the following procedures, record tha Detector Signal Qutput{s) in the resulis table. if

the GG is turmad OFF o in a service mode, comparing the detector cutputs befiore and after the
senvice |5 not posaible.

Rewvision; 200, Issued: December 30, 2020

Agile Docurment Nurmber: DO007063

DE number: 44166 7557222222 Page A o9
& Agllent Technalogies, Ino 2020

'
wnaslumuny
Agiknt
) N ) CrossLab
Agilent 7890 GC Preventive Maimanance Checkiist iy
ALS Maintenance
@ Section NOT applicable
@ Check all cabling and configuration sattings between GG, tray, end injectors.
@ Vacuum o femove any dust, especlally around fans.
@ Check operation of all fans.
@ Check syringe for smooth plunger aperation.
@ Check for smooth eparation of the needle support — clean if necessary

Restore Instrument

@ Restore the normal operating conditions or customer method wsing the Brawser interface or Data
Systom.

Purge the system with carier flow for 15 minutes

‘Bake out the system, then restore the normal operating conditions

Aftar equilibration, check and record the post PM detector signal output velues.

Results should be simélar or lower than the detector outputs recorded prior to PM.

Parform a chemical checkout. If this is a rautine PR, inject the customer's sample wsing the ALS if
applicable. This will act a2 a final checkout of both the ALS and tha GC.

E EERE&

Note: If the PM Service is ior to @ ication service, then use the qualif d
a5 a guide for final inetrument set up and checkout.

Revigior: 2.00, issuved December 30, 2000

Agile Document Mumber: DO007063

DE numbes; 44166 7507222202 Page B of 8
& agient Technologies, Inc. 2020
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Cr8sLab
Agllent T80 GC Preventive Malntenance Checklist rossLa
i g s,

Preventive Maintenance Procedure

Clean and inspect GC

& Unplug power cord from the power saurce,

@ Dpen GC cowers and vacuum,remove any dust/debris. Pay particular attention fo cocding fans.

@ Inspect internal connectors for proper cantact and placemaent.

@ Reconnect Power to the GC. Power the GC on and verify the power on self-test passed.

@ Varify oven motor spins freely and turhs on with the oven door closed; off when the door is opened,
@ Verify sparation of all other fans - tha inlet and EPC cooling fans.

@ Verify oven intake/outlet flag assembly is operating smoothly while heating and cooling the oven

Inlet and detector consumable replacement

& For the inlets installed, perform inlet mairtenance as defined in the 7890 manual — "Maintaining Your
GLC" - far the inket(s) installed.

W Replace the spéltvmlmp cartridge fihe( on units with these inlats: Spéit/Splitless Capillary (S51),
Multi (nma, Vaporizar (FTV), Valatiles Interface (V).

I the inded system is used in Spit Made with viscous samples, inspect and clean the spiit vent tube an
tha inlet and flush or replace the tubing between the infet and the split vent trap

@ If the GC inchudes a Flame lonization Detector :FIIJ) replace the jet. If the ignitor shows my buildup of
sample or corrogion, replace the ignitor, E: 0 eolbector and casth
contamination — clean s necessary.

Zero Sensors and Leak test

@ Zeroall pressure sensars per the procedure in the 7890 "Advanced User Guide”,

4 Perform inlel pressure decay lest(s) as defined in the 7390 'TruuhlushDMmg Manual®
If the P Iz done In foran pr decay test defined
within that pratoced can be used fof the PM,

@ Resard if 1est passed of failed in the resufts table.

Rewision; 2,00, issued Decerder 30, 2020

Agile Documant Mumber: DODKT063

DE rumber, 44756, 7507222222 Page §  of 8
@ Agilert Tachnologies, Inc, 2020

CissLab
Agilent 7890 GC Preventive Maintenance Checkiist
(S
Signature Page
Service Review
Attach avalable reps (i of all tests to this
Record the Preventive Maintenance servce gctivity in the customer's records/logbook.
d AT
Aﬂu: the P aticker to the syatem ar instrument logbook based on the cuslnmera reguest
plete the Senvice Engineer secton if thers di

Review with the customer this service, pans replaced, and test results obtained.

If the instrument fimware was updated, record the detalls of the change in the Service Enginear's
Comments box or if necessary, in the customer's 1Q records.

Supply the customer with & copy of the Smart Alerts flyer.
Describe Smart Alerts to the customer,
Install Smart Alerts if requested,

COC EESEEEE

7890 GC Test Results Table

[Detector SignalOutputs | fore PM Service | AfierPM Service |
Front detecton ouiput NA NA.

Back detector output A, 22.0

AUX detector output MNA. NA.

Pressure decay test Expected test result | Actual test result

Front inlat pressure decay test e Pass

Back inlet pressure decay test e MNA,

Revigion: 2.00, 1ssued: Decamber 30, 2020

Agile Document Mumber: 0007063

DE rumber 44166 7507222227 Page ¥ of 9
& Agiant Techralogies, Inc. 2020
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Agllent TE2 GC Preventive Malntenence Checklist

7890 Parts List Table

The following kits are recommended for capillary and purged packed inlets. H this is a general PM and the
customer has a preferred set of consumables, you mey wee the customer's consumables.

Product or
model# where | Quantity
Part Part number usad
S5L Cagillary Inlet PRI, Splitless S1EB-5457 TB904/8 1
‘SEL Capillary Inlet M Kit, spii 51BR-6406 7890478
"S5L Capillary Liltra inert Inlet Gald Seal with 51506144 TEO0ATE
‘551 Cagpiflary Ultra Inert Inlet Spitiesa Liner - | 5150-2293 TBA0A/E
Single taper with Glass Wool
55L Capdllary Ultra inert nlet Low Pressure Drop | 51902295 FHO0ATE
Spit Liner -
with Glass Wool
PR Inket PM kit 51885408 TBI0AE
Split vent trap P Kit, sigie cartridge (for MML | 51866495 THA0ATE
BTV & V)
MM Cloaning kit Gas10-60820 THNAE
FTV Segtumbess Head Rebuid Ait 5182-9747 THIOAE
FTV Septumiess Head Tefion Guide BEFERE TRIOAIE
Ignitar {glaw plug) assembly with Oing 1023760680 TRWAE %
FID Collactar Rebuild/Cleaning Kit 6153167000 TEVIAE
Standard 011-inch FID Jet for capillary FID base | G1531-B0560 TERIAE 1

High Temperature 018-inch FID Jet for capillary | G1531-80620 TEHAB
FiD basa
| Standard 01B-inch FID Jet Tos packed column. | 1871020119 | 7690A/8
| with packed FID base
Standard ,011-inch FID Jet for capillary cobumn | 19244-B05640 TE0AB
with packed/sdaptable FID base
High Temperature .018-inch FID Jet for caplllary | 19244-80620 TAUDAE

| colurrin with packed/adaptasle FID base

NPD Jed, universal fit, .011-nch ID G1E34-B0580 78904/B
| 'NPD Je, universal fit, 011-nch ID Extended G1534-80550 78904/8
tip

SEL Capiftary Ultra Inert Inlet Gold Seal with 51906144 Fas04/8
| Washer

SSL Capillary Ultra Inert Inlet Splitiesa Liner - 51902293 THIOAB
Single with Giass Woal I

**10 Collector Replacement Kit, if needad G1531-67001 TRI0AE

Revigion: 200, lsswed: Decamber 30, 2000
Agile Document Nismbes: DODJT0ES

DE number, 44166.7507222222

& Agilerit Technologies, . 2020

wenanslimuny
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CrossLab

P et

CrossLab

Agilent 7890 GC Preventive hMaintenance Checkiist

Fram gt Bene

Service Engineer Comments

I1 there are any specific points you wish to note a3 part of perfarming the service or other items of
interest for Lhe customer, please write include them in this box.

Service Completion

Service request numiber Date 21Feh2024
Agllent signature Phuwenal Yokregul ¢y oioener signatins
Total rumber of pages in this d 9

Rewision: 200, Issued: Decernber 30, 2020

Agile Document Mumber: DOOO7FOES

DE nurmber: 44166 7597222232 page 8 of 8
& Agilent Techrologies, Inc. 2020

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERWICEE 3! EQUIPMENT CALIBRATION AND TESTING SERVICES
53474 PATTANAKARN FIOAD 501 18, SUANLUANG, SUANLUANG BANGKDK 10250
TEL0-2797-3000-29 FAX,0-2719-9484

Certificate of Calibration AR Mo SATVERY

Page: 1ofd
Equipmant : Incubatar
Manufacturer - Memmert
Model : IPP 260
Serial No. : VE15.0187
ID No. = UAE MIC.000/2558
Submitted by : United Analyst and Enginearing Consultant Co. Ltd.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangehak, Phrakhanong,

Banigkck 10260
Location : Microbiciogy Laboratory
Recalved Order : 01 April 2024

Calibration Date : 01 April 2024

Ambient Tamperature : (26+10)7C

Relative Humidity : (50%30) %

Calibrated by - Man Pattanapongpaiboon

Approved by : &U

Approved Signakary
\) Ponpan Paipim
} Suwit Imjai

{
{
{ } Kunchit Promprat

Issun Date © 7 Apeil 2024
Tho are fora of 5%
“This certificate mey mot be raproduced ofer than in full, excast with th prior writlen
Aoprol :

wenansliimuny
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Equipment : Incubator Cert No.: 24ThiG42
Condition As-Racelved :  Lisad ltem Page: 2of2
Reference ; 2404-00030C-1

Procedure Used ;-
Calibration ware conducted using calibration procedurs CP-OTO2 based on TLAS G-20 according bo direct

messurement method with Data. Acquis which with Detactor | RTD ).
The temparature scaln used was basad on [TS-80,

Condition of this result of calibration

1. Referance standard instrument -
Instrumant Serial No, Cart. No. Traceahle Due Date
1 ) Data Acguisition MY40023932  23LM122 TPA 26 Jul 2024

2. This cerlificate i valid only b the fem calibrated on dats and piace of callbration.
3. Thig cerlification is fraceable o the Inermational Systam of Unit
Remark : TPA : Technolagy Pramotion Association | Thatland - Japan §

Fresh air setting Close. Environmeant during callbration
Finishid

24

57

[AC Supgty (Vo) =21 223

Ref. Sid.
ID No.:
1816RTD-1
18-18RTD02
18-16RTO-03
18-18RTD-04
18-1BRTD-05
18-16RTO-06
Z1-{ERTO-OT
1B-1ERTO-08
18-16RTD-08

Position :

of Chamber :
a= 5.0 = 050 m
b= 50 em = 082 m
e= 60 om = o8 m
Capacity = 038 m'

Em-l:n!u!hw\i..

tonanslairaunu

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CALIBRATION AND

5344 PATTANAKARN ROAD SOU 18, SUANLUANG. SUANLUANG BANGKOK 10250

TELG-2717-3000-29 FAX.0-2719-8484.

Certificate of Calibration ga Nos paTen

Page: 1of3
Equipment : Incibatar
Manufacturer : Memmert
Modal : IPP.260
Sarial No. : VE18.0033
1D No. : UAEMIC.021/2551
Submitted by : United Analyst and Enginesring Cansutant Ga, L1,

3 Soi Udomsuk 41, Subhwrmvit Rosd,
Bangshak, Phrakhanong,

Bangkok 10260
Location © Microbiclogy Laboratory (302}
Received Order : 01 April 2024
Calibration Date : 02 April 2024
Ambient Tempearature : {28210)°C
Relative Humidity : ({50£30)%
Calibrated by : Man Pattanapongpaiboon
Approved by £M
Appreved Signatory
{ ) Ponpan Paipim
(v} Suwit Imiai
[} Kunchit Premgeal
Issua Date © 7 April 2024
The ars for s of 5%
This cersificae may not be hear i ful, execept weitine
Approval of ihe hesd of 3 and Test -

tonanslairaunu

Equipment : Incubaior Cert. No.: 24ThE48
Condition As-Received : Used ltam Page: 303
Reference : 2404-00030C-1
Result of Calibration - 1) Witnout Adjustment
Function of UUC* Temparature Source
Frash air setting : Cloge
Calibration | UUC* | uuc* Overall
Point | Setting stability Factor
(%) Jiey] () 12°C) 1'c {*c) L3
350 50 350 0,026 013 0.24 2
Calibration Measured Temparature | °C |
Paint Position
i3] 1 ] 2 [ 3] 4T 87T 6 [ 7T 8 [ope] (+c)
350 | 34.608 | 35,004 | 34.969 | 36,090 | 35,089 | 35095 | 34021 | 34538 | 35002] 030

Average” : Tha average of 30 values in ssch position,
Temperature stabllity : One-half of the greatest maximum difference of measured femperature &t any one sansor,
Temperatura uniformity : The maximum difference of measured tempermtures al any sensers and e measened
temparature at the reference location which are cbserved al the same fime or af as cose an observation time as
possible to ina the pattam or within the chamber under stnady-stain conditions.
Overall Variation : The Difference of the maximum and minmum
uuC* - Unil Under Calibration
MNote : The reported uncertainty of measurement was included stabiity and exchuded undarmily |

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing & level of confidence: of approximately 85 %,

-alo-
'
tenaslumuny
Equipment ! Incubator Cart, No.: 24TMEST
Condition As-Received :  Lsad ltem Page: Zof3

Reference : 2404-00030C-3
Procedure Used :-
Calbeation were conducled using calibration peocadure CP-OT02 basad on TLAS G-20 according to direct
measwrement method with Data Acds ‘which with Detector ( RTD ),
Tha tempearatura scale used wes based on TS-B0.
Condition of this result of callbration
1. Reference standard instrument.-
Instrument Serial No. Cert. No. Traceabla Due Data
1 | Data Acquisition MY48023002 23LMizz TPA 26 Jul 2024
2 This cedificats Is valid only to the item calibrated on date and place of calibration.
3. This certificaticn is fraceable to the Intemathonal System of Unit.
Remark ; TPA : Technology Promotion Assccietion | Thalland - Japan |
Result of Calibration:= (") Without Adjustmant

Function of UUC* : Temparature Scurce
Frash air satting : Closa Environment during ealibration
Finished
25
-‘( REL Humid, ( % ) 57
ad > [RE Supely {vioit 221 T
: 3
Pasition = et S
- ID No.:
J 1 20-16RTO-01 |
2 Z0-1BRTO-02
W 3 20-16RTD-03
- 4 23-16RTD-04
w 5 22AGRTO-06
5 20-16RTD-08
7 20-16RTD-07
Probe Installation Details : Dimension of Chamber : 8 22-16RTD-08
s KA Em b= b X Brel) | 221ERTO-0R
b= &0 cm W= o4 m
o= 50 em H= o8 m

Capacity = 028 m'

tenansliimun



TECHNOLDGY PROMOTION ASSOCIATION (THAILAND-TAPAN)
CORPORA ERVICES

Equipmant : Incubstor Cert. No.: 24TMES1 Caaliais L L DAROROR . MBC T TR
4 - Nou: CALIRHATION 3608
Condition As-Recelved : Usad Item Page: 3of3
Referencas © 2404-00030C-3
Result of Calibration ;- (%) Without Adjustmaent
Function of UUC* : Temperature Source Cert. No.: 24TM29
Fresh air setting : Closa & - A, Page: 10of3
Certificate of Calibration
Calibration | uuc* | wuct Overall
Paint Satting | Reading stability uniformity | Varisilon| Factor
(s3] ey lee) {£°C) (‘e 1) L3 Equipment : Water Bath
220 220 220 0.03% 022 042 2
440 44.0 44.0 0.048 0.50 0.80 2 Manufacturer : Memmen
t'C) .
Paint Position Model : WNE 14
{°C) 1 2 3 4 5 [] i B 9 (ref.) [+°C )
20 22008 | 22.034 | 32038 | 22021 | 21.746 | 21628 | 21.668 | 31.668 | 21848 0.30 Serial No. ¢ L416.0806
440 [ 44267 | 44.602 | 44209 | 44402 | 44,004 | 43981 | 43.756 | 44.000 | 44.205 0.30
Average” : The average of 50 values in each posiion 1D Mo © UAE. MIC.0D2/2560

Temperature stabiiity : One-hail of the greatest maximum difference of measured temperature 3 any one sensar,

T = The maxi dfference of at any sensors and the measurad Submitted by : Unitad Analyst and Enginesering Cansuitant Co. Ltd.
temperalure at the reference location which are obsenved at the same fime or at a5 close an obsenvation time as 3 Soi Udomsuk 41, Sukhumvit Road.
possible to the patterm of within the chamber undar steady-state condifions, Bangchak, Phrakhancng,
Overall Variation : The Difference of the maximum and rrinimum Bangkok 10260
UuUC*® : Unit Under Calibration 5
Mote © The repored uncenanty of measurement was nchaded stabilty and excluded undormity | Location : Microbiology Laboratary
The reporled uncertainty of measuremant was based on a standard uncertainty multiplied by a coverage Received Order : 10 Fabnuary 2024
Factor k, providing a level of confidence of approxdmatety 95 %. Calibration Date : 10 Febrsary 2024
o Ambilent Temperature : (26£10)C
Relative Humidity : (S0+30)%
Calibrated by : Krisda Malea
-
Approved by : 1
Approved Signatory
() Pomthippa Tameyakul
{ w9 Unnopphal Harachal
() Suwit Imisi
Issue Date : 18 Fabruary 2024

tenaslaeuny

Equipment : Water Bath Cert, No.: 24TMZ3 Equipmant : Water Bath Cert. Mo 24TM29
Condition As-Received : Used Itam Page: 2of3 Cendition As-Recelved : Used llem Page: 3of3
Referonce : 2402-02320C-2 Reference : 2402-02320C-2

Procedure Used :-

Calibration were conducted using in-house calibration procedure CP-OTO4 Based on ASTM E715 according
to direct measurement method with Data Acquisition which connected with Industrial Platinum Resistance

The temperaturs

o tPET
tes { IPR

4
T

scale used was based on [TS-80.

Condition of this result of calibration
1. Reference standard instrument--

Instrument

1) Data Acguisiion

Serial No. Cart. No.
MY49001451  Z3LMET

Traceable Due Date
TRA 25 Feb 2024

2. This certificate is valid only to the item caibrated on date and place of calibration.

3.

Result of Calibration :- (*) Without Adjustmeant
Function of UUC*" : Tempearaturs Soune

Heat transfer medium used :  Water

Remark : TPA : Technology Promotion Association { Thailand - Japan |

Enviranmantal AC Voltage Supply
o) (%RH. ) { Voit }
25 51 220
5 50 221
Position : Sl e,
1D No.:
1 1 N3TP301419
,/’ 1 2 2 N3TP300TI2
4 Sk " - ] NITPIYA2D
4 N3TP301421
Slrel.) N3TP301425
Frant

Result of Calibration :- | * ) Without Adjustment
Funetion of UUC* - Temperature Source

Calibration|  UUC” uuc* Average” Standard Reading [ G |

pelnt Setting Raeading Paosition

(*C) 26 ) {C) 1 [ 2 [ 3 T 4 Tsjer) | (xc)

4.5 44.4 44.4 44508 | 44460 | 44502 | a4s21 | a4ma7 0.15
Callbration i Coverage

i

i Uniformity | Stability |~

(G (*c) (+'C) k

445 0.15 0.074 2

Average® : The average of 30 values in each position.

! 1 The of F at any sensors and the measured femperature
at the refarence locatian which are observed af the same time or at as close an observalion time as possible
-3 ine the pattam aor within the: chamber under steady-state conditions.
Stabllity : One-hall of the greatest of at any one probe,

UUC* : Unit Under Calibration

Note : The reported uncarainly of measurement was included atability and exchuded wniformity,

The reported uncertainty of measurement was based on a standard uncertainty multipied by a
coverage facior k, prowiding & level of confidence of approximately 95 %,

~allo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) Mj
CORPORATE SERVICES & N AND TESTING SERVICES & s

T34 PATTANAKARN ROAD SO1 1K, SUAN]

BLANLUANG BANGKOK 111

T LT Equipment wiater Bath Cart. No:: 24TMaD
Condition As-Recelved : Used Item Page: 2of3
Refarance : 2402-02320C-3
Procedure Used -
Cert. No.: 24TM30 ¢ ion were using in-house i CP-OT(4 Based on ASTM E715 accarding
Certificate Of Calibration Page: 1of3 to direct measurement method with Data Acquisition which connected with Industrial Piatinum Resistance
Thesmometst | PAT §.
The temperature scale used was based on ITS-20.
Equipment : \Water Bath Condition of this result of calibration
1. Referance standard instrument:-
Misisfaitinar: R T— Instrument Serial No.  Cert. Mo,  Traceable  Due Date
1) Data Acquisi 23LMm27 TR 25 Fab 2024
Modsl: WNE 14 2. This certificate is vakd only to the item calibrated on dats and place of calibration.
3. This cenification |e fracasble ta the Intermational System of Uinit.
Sarial No. : L416.0612 Remark : TPA : Technotogy Promation Association | Thailand - Japan |
Result of Calibration :- () Without Adjustment
1D No. : UAEMIC.0032560 Function of UUC" Temparature Source
Heat transfar medium used @ Walsr
Submitted by : Unitad Analyst and Engineering Consultant Co. Lid. AC Voltage Supply
3 Bai Uidomsuk 41, Sukhurmvit Resd, ') T %RH, | {Valt )
Bangehak, Phrakhanong, Beginning of ey 7y 221
Bangiak. 10200 |Finishea of Calibration % | &5 220 ol
Lacation | Microbiclogy Laborstory
Ref. 5td.
Position
Received Order : 10 February 2024 1D No.:
Calibration Dats : 10 February 2024 PR 1 N37P301419
Ambient Temperature : (26210)°C P e 2 2 _hatPsoaTaz |
Relative Humidity : (50£30)% 4 | 3 ==
3 — 4 N3TP301421
Calibrated by : Krisda Males S{ref) NaTPA01425
= i . 7’ ‘ Front
Approved by :
Approved Signatory

() Pomthippa Tamayakul
[ ) Unnopphol Harachsad
{ )} Suwit Imfai

Issua Date : 18 February 2024

The U inties are for a confid bihility of approximately 95%

-TIELTIS 17028

Certe LIBRATION S8 1
Equipmant ; Waler Bath Cert. No.: 24TM30
Condition As-Received : Lsed ltem Page: 3of3 calibration Certiﬁcate
Reference : 24020232003
libration ;- [ *) Witheut Adjustment
Function of UUC" : Temperature Sourca
Calibration uuct uuc Average” Standard Reading [ 'C )
paint Satting | Reading Positlon Certificate No.: 2304203-001-01
() {*c}) (*c) 1 | 2 [ 3 [ 4 [ 5ty | (2% Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
445 44.6 446 | 44491 | 44463 | 44496 | 44518 | 44528 0.15 Address: 3 Soif Udomsuk 41, Sukhumvit Road,
Bangcl Prakhanong, Bangkok 10260
Calibration Unitermity | stabiity Coverage ngchack, g, Bang
point Factor
{'C}) {'c) {+°C) L] 5
age 1 of 3
445 o042 0058 2
Average* : The average of 30 values in each position Equipment: Autoclave
ty : The of &t any sensors and the measured temparsiure
af the reference location which are observed at the same time or at &= close an cbservation time as possible Manufacturer: ALP
to the pattern or h ity within the chamber under steady-state conditions.
Stability : One-half of the greatest - of al any ane probe, Model: CL-40L
UUC* : Unit Under Calibraticn
Note : The roported uncerainty of measurement was included stabillty and excheded uniformity. Serial No.: 807298
The reported uncertainty of measurament was based on & stendard uncertsinty multiplied by 2
coverage factor k, providing a level of confidence of approxdmately 95 %. 1D No.: s a
—olo- Order No.: 2304203
Operation No.: 2304203-001
Date of Receipt: 10 August 2023
Date of Calibration: 10 August 2023
Calibrated by mrWorapob Socktong ~ Approved by
Sclentist { MrPheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issus: 15 August 2023 Responsible for the Technical Management Team
The are for a of 0 85 %,

This Cartificat & ksued In accondance with the conditions of accreditation granted by the Thai Labaratory Accreditation scheme
which has assessed the measurement capability of the laboratory and its tracesbibty to recognized national standards and to the unts
of reslized at the netianel starlards keboratary, This cerificats may not be repeoduced cther than in full
expept with the price written approval of the Netional Food InstRute.

F-CE-D02 Revision: 01 Date: 20-04-65

lﬂﬂﬂ"ﬁ‘lm

4 mmman




EE-TES). T (7528
CALIBRATION NB81

Calibration Report

Certificate No.: 2304203-001-01
Equipment: Butocive
Modal; CL-40L Serial No.:  BO7298

Resolution: 1 ¢ IDNe; LAE MIC.015/ 2560
Hanufacturer  ALP

Date of Calibration: 10 Bugust 2023 Page20t3
Location: 301, UNTTED ANALYST AND ENGINEERING CONSULTANT C0., LTD.
Environment Condition: Ambient Temperature { 28 + 1 ) °C

Redative Humidity { 65 2 1%

Line Voitage (225 & 1 ) volt

Condition of this results of Calibration:

1, This instrumant was cabbrated by insert 3 standard temperature recorder with RTD inta its autociave and calbration
according to W-TE-DIE based on BS 2646-1(2021) : Autodaves for on in Design, safety
and parfarmance Specfication.

- The temperature scaks used was bazed on ITS - 50,
- Afl data show below were final valies and the initial data may be cbtained upan reguest.

2, Reference Standard Instrument -

Instrumant Model Serial No. | Certificate No.|  Duc Data Through
HiTemplal-2 525601 NC-23-11-22-17% BN 33 MALGETEDH INC,
Digkal with RTD ¥ T
(Dt i HiTemp1a0-3 525607 NC-22-11-22175 S-Nore-23 MADGETECH INC.
HiTemp40-2 RS4518 TE G60363-01 B-Apr-24 B R

3, This cestificate is traceable to Intemational System of Units (ST Units).
#, This cemificate was certified anfy for the instrument we calibrated.
5. This result of cabbration was found sccurste as shawn an date and place of cabration andy.
&, This standerd does nat apply to steriizers or gsinfectors usad for medicel, dentl, phasmaceutical,
7. Condition of Calibrated kem @ Good
ULIC Descrigtion | Setting progratm function sterfization | STERILLZE/NORMAL
Time of sterilzation 15 Minste At 121 ¢
B. Resut of Cafibration : " Without adiustment
After adjustment.

F-C5-032 Revtsion: 01 Dste: 20-4-65

HSC-TEL.TIB 17026
CALIBRATION D061

Calibration Report

Certificate No.: #304203-001-11
Eeuipment: Autoclave
Mode:  CL-40L Serial No.:  BOP298
Fesoiution: 1 o IDNo: UAE MIC.D13/Z560
Manufacturer:  ALP
Date of Calibration: 10 August 2023 Page 3 of 3
Calibration paint: 7o
resulk;
Calibration | Temperatare | Relative | Line Voltage
Comdition 5] ity { veity
Min e 6.5 233
Mux s 7.3 159

Tablal ; Reporting of Temparatura
Measured Temperature (°C) @ Sensor No.

Callbrathon Paint| (Sensor No.2 is REF) Uncertainty

ey Stel, @ 1 | serziren | Skelx 3 +(°C)

121 12168 | 12170 | 12166 066

Table 2 : Ch Result
UUC* Setting Yuc* Reading Stability Unifarmity  (Overall Varistion|

o Min (°C) | Max (C) |average (e} MPa (') &2} o

121 wm [ wm | o [ e [0 013 0.3
Bote

The guoted uncertainty indude * Stabilty * and " Loading effect { 20% of Uniformity |
uuC™ = Unit Under Calibration
Stabilty = One-half of the greatest maximum difference of measured tempesatures Bt sy ane Sensors,
Tar at least half an hour after reaching steady sate.
Undfosmity = The maximam difference of measured temperatures ab any ssnsors and the massured
terperatane at the reference location which are shserved at the same time,
Owesall Varlation = The afference of the mamum aad mmimum measured temperatures througout chservation time.

The report uncestainty of measurement was based on standard uncertainty mukiplied by coverage factor k= 2, providing
& level of confidence of aparoxmately 95 %,

s el <msimiin
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Calibration Certificate

Certificate No.: 2402281-001-01
cﬁﬁﬂt name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Page Lof3
Equipment: Autoclave
Manufacturer: ALP
Model: CL-40L
Serial No.: BOB763
ID No.: UAE.MIC.026/ 2563
Order No.: 2402281
Operation No.: 2402281-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024

Calibrated by mMreawut Prapawuttipong  Approved by Ai
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 Raesponsibka for the Technical Managament Team

Tha are for a of 95 %

This Certificate & Ssued in socordance with the conditions. of sccredaation gracted by the Thal Laboeatory Accreditation scheme
which hiss nssesved the measurement capability of the |aboratory and iis traceabiity Lo recognized national stancerds and Lo the urils
realized at the natignal standards labarstory, The cestéicate may not be raproduced ather than in ful

o
excepl with the proe witten approval of the Naticrad Food Institute.

FAC5-009 Ravision: {11 Sate: 30-04-55
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Calibration Report
Certificate No.: 24072281-001-01
Equipment: Aurtoclavg
Modsll  CL4IL Serial Mo, BOBTE3
Resslitan: D1 % IDNa:  LAEMICO26/2553
Manufactrer: ALP
Date of 2 hpril 2024 Page 2083
Location: LABORATEIRY, UNTTED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Environment Condition: Ambeent Temparature [ 25 £ 1 )°C
Relatve Humidity [ 55 & 7 )%
Line Valtzge { 285 & 5 ) Voit

Condition of this results of Calibration:

1. This instrument was calibrated by msert 3 standard temperature racorder with RTD into s auteclave and calibration
according to W-TE-18 based an BE 2696-1{2021} : Avtoclaves for ization ir ies Desgn, safaty
and performance Specificatian.

- The temperature s@ie used wad based on IT5 - 50
« Al data show below were final values and the inibal data may be obtained upon request.

Reference Standasd Insmument

Instrumant Modal Serial No. | Certificate No. | Due Date Through
HiTemn140-2 5416 el BT
Digital Thermometer with RTD T
- TE 3- q T N
jratbemensiy HiTempial-2 35601 AEH0E | @ Novembes 2024 | MABGETRCH
HiTempiat-2 S15600 TE GROB-0L | 9 November 2024 | MASEETECH INC

3 Thes certficate & traceabie b International Systerm of Units {51 Units).
4. This certficata was certified only for the instnament we calirated.
5. This result of calibration was fourd accurate &s shown on date and place of calbration only.
. This standard does not apply to sterilizers ar disinfectars Lsed for madical, deral, pharmaceutical
7. Condtion of Calibrated item Good

UUIC Description | Seiting program function steilization |  STERILIZE/NORMAL

Time of sterilization 15 Minute At 1150 ssnd 121.0°C

8, Resulk of Cailbration © Without adjustment
After adustment

FEE011 Reeaion: 01 Danes 200465
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Calibration Report

Certificate No.: 2407281-001-01
Equipment: Autoclave
Model:  CL-40L Serial No.: 806763
Resglation; 0.1 °C 1D Moo UIAE MIC D26/2563
Manufacturer: AP
Date of Calibration: 2 April 2024 Fage 3af 3
Callbration paint: 115.0 aand 121.0 °C |
< result:
Calibration | Tempesture | Relstive | Lise Voltage . _
Condition e ¥ (%) (Volt) E— e - |
Min 244 485 0 [rp—
M 55 7.4 230 e
o
Tablel : of
Measurad Temparature (“C) & Sensor No.
Calibratien Peint (Sensor No.2 is REF) Uncertainty
(°c} Std.# 1 std.# 2 (Ref) Std.# 3 (%)
1150 115,28 115.35 11536 .54
121.0 121,28 12136 12137 0.54
Table 2 of Ch Result
UUC* Setting uuc* Reading Stability Uniformity | Guersil Vasiation
e) Min (°C) | Max (°C) [average (") MPa £1°0) ey re)
11540 115.0 1151 1150 0.0 015 013 46
12140 1210 121.1 1210 0.12 0.17 (3T 038
Moae

The gqupted uncertainty include * Stabiity * and " Loading effect { 209 of Uniformity
Uuc* = Unit Unger Calibration
Stability = One-half of the greatest maximum difference of measured temperatures at any one sensars,
Ter at least all an hour aftar reaching steaty sas
Unifarmity = Tha masimum difference of measured temperatures at any sensers and the measured
ternperature 8t the reference koation which ane chsarved at the same tme.
Overal Variation = The difference of the maamum and minimum measuned temperatisnes througout ohsarvaton time.
The repart uncertanty of measaremant was based on standand Uncenainty multpled by covarage factar ke 2, praviding
& level of confidarce of approximately 55 %
SN [H—

FLEOLE Revigor 01 Dates 2004-65
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Calibration Report

Certificate No.: 2402419-001-01

Equipment: Ewstronic Balancs Mamufacturer;  CMALS

Modiet: P33T Resolutionr 2001 g

Serial No.: CIMIHMS 1B Nu.: LIAE HIC 0557565

Capacity: 820 g
Date of Calibration: 13 ion 2024 Page 2of3
Envirgnmant Condition:  Ambort Tarpeatee 260+ 03 T Risbedumide 57 - B4 %

Place of Callbration: oo 301, LUHTED ANALYST AND ENGIMEERING CONSLITANT 00, LTD
Condition of Equipment: Soad Covdtan
Congditkon of This Results of Calibrati

1, Cakoraton, Methad: MFI Methodd W-MB-00L  In-House Methnd bmsed on UKAS Lab 18 £ 3018
2 Rfunesn Sandants

Reference Standard ~ Maodel — SerialMNo.  Calibrated By Certificate No.  Due Date

Standard Weght Cams £2 1508 L5 ws MINILIA2S 2E Nosimbr 3034
Instrument Madel Serial No.  Calibrated By Certificate No,  Dus Date
Tratrmb:Hpgno M BOA-HL HFLBTH MS23 Quainy Hebom R0 4 Manh J02%

3. The certlication n tracentie 10 51 LT

A Thes carohcate mes cedified ondy for the nstrument we cabbinsted,

§ Thas risult of cakteaton was faund AoCUrts 5 shown on date anc place of codoration onty.
Calibration Rosults:

1. Repeatability of Reading:

Homnet Ve [ g ) Stgrezartl Deviation of Readeg gl
0 003087
0] n.0018

2. Off-Cantor Error:
Amamel M0 g s paced and moves b varous sostion o4 pen

Ths balec maaddng stitand & giesn #) (h .
o 5
o a
0

1 i 1 3 4 1. ] (Maeimuem Diffasince) 22 ilgor i
LT 0 1 I I T I | g1

20000 | 200000 | 0000y | 1omsss | oo | mmosn 0007

F-CS-012 Rovisior] 01 Dete: 20-04-65
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Calibration Certificate

Certificate No.: 2402419-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 Sol Udomsuk 41, Sukhumvit Road,

Bangchack, Prakhanong, Bangkok 10260

Pags 1 of 3
Equipment: Elnctronic Balance
Manufacturer: OHAUS
Model: PXE23
Serial No.: 236754745
1D No.: UAE.MIC.055/ 2565
Order No.: 2402418
Operation No.: 2802419-001
Date of Receipt: 19 April 2024

Date of Calibration: 19 April 2024

Calibrated by  MePheraphist Tusnjic Approved by W
Sciantist [ Miss parn Jaengamiit )

Vice President, Department of Laboratary Sarvices
Foe the Technical Team

Date of Issue: 23 April 2024

are for a of 95%

This Cenificate is Ssund In Acorciarcs with the conditians of acoredeation granbed by the That Laborstory Accreitation Schare
which has assessed the messurement capatiity of the lboratory and (18 Traceabilty 1 neooanzad natianal standards anc to the
unis of maesurement resfited at he corespanding rational slandands aboratory, This certficibe may not e reprothuced other
shan in il gxcapt wiih the pricr writben appraval of the National Food Inssitute,

FCS009 Revison: 01 Datn: 20-04-65
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Calibration Report

Certificate No.: 2402415-001-01
Equipment: Electrani Balencs Mumufacturer;  OHALS
Model: HE2Y Rasolution:  ©001 g
Serial We: CLIIHTS D Ne: LURE MIC CSE5ES
Capacey 62 g
Date of Calibration: 13 i 2024 Paga3ar3

Calibration Results:  {Continued)
Callpration Rangy:  0-600 g

Calibration Adjustment:  Internal Cadbration
3. Departure from Nominal Value:

Homoal Vsue Btragu Raiting Comactn Uinezrainty Coverme Focer
£ig } ] - S | 1 fz.g ) i

Unigag 20000 0.00 G.000 200053 200 |
1 10000, Lo 1] .05 200
3 50000 5050 0.0 00083 200
m 20.0000 0000 A1) .00 200
3 00000 0,000 o000 &000a) 200
) snoan &) a0 o 0o0at 1m0
100 100,000 140001 EILT 200004 1m0
00 20,0000 20001 0004 GO0L 20
500 300000 300,003 a0y o0on1 200
00 2899909 400,063 03 aoniz 1m0
500 RECLE] 300,003 L0 20003 108
2] LI 500002 LT D004 100

Tre reported wcertainty of t B st va ¥, prowanga
Heved of corfidence of somammate 95 %,

e

FCE-012 Rewision: 01 Date 20-04-45
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