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SSC-TINLTH 17028
CALIBRATION D081

Certificate No.: 2301 84800101
Client name: UNITED ANALYST AND ENCINEERING CONSULTANT CO.LTD.
Address: 3 Boi Ddomauk 41, Sukhumyil Road,
Hangchack, Frakhanong, Bangkok 14260
l='|ﬂl
Equipment: BH Mster
Manufacturer: Miettler Tolede
Modal: SavenEmsy TH 520 pH
Serial No.: 123N
1D No.: UAE WAT. 0 IZES3
Ordar No.: II01E48
Operation No.: FELREFLE T
Date of Receipt: 17 Pabruary 3023
Date of Calibration: 24 February 2023
Calibrated by s Woapol Sooaiong Approved by M.
Baig | M N p ot ]
Bpacialad, Disislon of Caliration Labonsiony

Dt of Issus: B4 Fabraary 203 for iha Tuchnieal Tasrn:
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Calibration Report

Ceriicate Mo EE
Equipment: P Bassigior O g 1
Manfsciasr Mster Tasan el Severtany TH 5T
Bariai We: g T Barct kg
[LE LSAR WAL T apRe
Data of Calbaraban: 24 Ponary 2923 Pagediol
Locaties Chapmes Tl e | atvsmey, St oo ingonre
Ervi ot Caritien: Mebiert Temperaturw: | Bl | T Folotos Mamidiy: | SE 08 0 W
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A2 v w2 Egh S T THS 10 LWy Acrednr of Sl b b Mo o081
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Calibration Report

Cartificats Mo - TIAE515
Bl pemenit: ey e [ T e
Marpactore  besior *ciad: Modat: Bovanlany TH 53T all
Bl b tzarmang Trma Barch op
CIoH LA WAT D1reEy
Date of Calibration: B4 Futruary 2023 Pagedals
Calibration Resulis:
o Casnraiiae ot gH Wy o M Temgriln Comatianes 4179 70 )
[re— 0 Wonnge Susedara Sera e iy mur Reuivyg Ungarmely ‘Crverage Fasier
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Eguiprarn: gt Emcveds Tyma:  Combim Besrods
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el Mo (o LT
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Calibration Report

Caraficate No.: 1301 84E-D01-01
Equipment: Digital Thermometer with FTD
Reschiion: 2.1 T Model:  SevenEasy TM 520 pM

Seriai Wo.: 1231155010 10 Ne.:  LAEWAT.DIOy2553
Manufacturer:  Mettier Toledo

Date of Calibration: 4 February 2023 Pagm ol
Locatian: Chemical Calibration Laboratory, Wational Food [nstiute
Ervirenment Condition: Ambiant Terperatore 25 %C £ 1 ¢
Riative Hurmidity MW eI W
Condition of this results of Calibrations
1. Caltwation Method : - Tn house method: W-TE-DZ5 by cornpaiison with standand thismomete:,
= The Calibration s deterrmined by comparing wih & khown temperature
From a siandand mesistance Mermometer,
- The temperaters scale in use & this laboratory is the Inbernational
Temperature scale of 1990 [ IT5-90 L
2. Reference Standard Instrument ;
Instrumant: Maodel Serial Ma. Certificate No. | Dus Date | Through
TREEEXD THERONERE . 2INA | rroowes | oo | m
Piriisum Resistance Thesmometer [PRT) SEITA Br7asy

Support Equipment © - Low Temperature: Bath [Micro Bach), Model: 7103, 5/N: AZSS38,ANS5 ASS161.

3, This centficate i traceable 1 Intemational System of its [SI Units)
4, This cenricats was. ceriied only K te instrument we caikxated.

&, This ressit of calibeation was found acourate: as shovwn on date and place of calibration only,
&. Congiion of Calbrsted em :  Good

7. Rasul of Caiibration : [X] whroutaqusement [ | Ao adjstment

PS80 Rt 01 Dt T0-04-85
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Calibration Report Calibration Certificate

Cartificate Mo.: LI1B4G-001-01 Certificate No. TOTN00 D1
Equipmant: Diigital Tharmometar with RTD Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.LTD,
Beschion: 04 ¢ Model:  SevenBasy TH 520 pH Aatrig A el Sinmak 04, ittt Pl

Saral No.t 1231155210 IDMe  LIAEWAT.D10/2553 ' b

Hanudacturer:  Mestier Toledo

:l L]
Date of Caliberation: 24 Febnary 2073 Paga Saf 5
Equipment: M Matar
Calibration point: 15,0, 35.0and 350 *C
Calibration rasull: Manufacturer: METTLER TOLEDO
« Thit grnbe was immersed in iquid beth or dry bath to & minimum desth of 120 mm.
- Deserighion of probe, model © - &N - Model: SevenEany pH
Dimension of probe : Dameter & mm., Langth 120 mm.,
‘Gheath matenal @ Stainiess Steal Serial No.: RELTTEREE L]
uuc* Raading Standard Covrrection Valee Uneartainty
e} Temperature (°C) ") W) ID Me.: LIAE WAS 8032553
15.0 15015 =01 011
B0 Bons 00 0.11 Order No.: E b ]
3.1 =oe - 01 0.1
Oparation No.: 2D
Date of Receipt: 11 Masch 2023
Date of Calibration: 18 March 2022
igtn
- GUC* 1 inik Linder Calestion Calitirated by Mr M Someak Approved by
Fpeonim | Wy Prrnhat Tuarg §
Wi Do o Cabbribesn Lsber story
The report uncartanty of medsurerment was based on standar uncertainty muttipled by coverage factor ke 2, el A —— ot Tstoronl Towm
providing & kevel of confidence of agprodmately 35 %,
= End N 4 - Tas ascarnimiss wre for o covieence prosabiing of sporarmanely #%
Trie Casiican T
pPo————— ﬂ e e e ot et o e
-p-:: HEACHRIE aCoorry cerilcain may rot be wpucoed oher B 6 U siept wah T prie weies R o e

e o wnslimugy

Calibration Report Calibration Report

Cartificate Mo - B B Y o Cenificaie No.. are-mar
Eipuigment o Wkt Baiclibon: 00 e L Eguipment 4 e L SR L
Mamscter  METTUER TOLEDD [y 5 s 2y e Warstacharar:  METTLER TOLEDD bl Sevenamypel
Snmimes  1ZMEEDIZ Tree: Bascn op ol W LEERRRIY T s e
L LAE wAS I LLH LIRS WA HOTEAS
Dein of Culferntion; 18 o 10 L L] Duts of Calibratios: 35 aren 3033 Pogudats
Lmnnte: Charecat Cplirstion Lkwryiory. Mttmrer Food et Cabkrmion Resuits:
Ererrers Covten Ampieen Tompeesteree | EBxtd ) % ity aty: | B 28 ) W 1. Coiermios of pH M | A TP oSG I 6 T
Cowlen of Gupren Grem Comtenn
Cogmee ef e Sevsbe of Cabbrsten e DT Veimge Bundand ettt st Hnd g Urmtaiary Corvmragge Fasiae
- [ — = [ i
| Cadprmee Vemas i rvne g | W-CO- baoed on ] menmrerr iy vang FEeneT woLagn 0O s g cerilies
=] v 1Ay o s [T 2
@ Metwrmrrs Sirdarty | Camdet msts Vales ) mman . 10 [T m
| e Sl |0 M3, L GNP Ma, [T . T4 m LY asa 2m
11 D vommge Caliveree Ay L] SCL-IF - 24 Jerw 2T 5 A ™ [T [Ty F
1.2 D Trrrcrrmer EL Frs CLAAESR M e M5 ¥ [ e (] zm
1.3 Tty e s g1 A% o o e " FT) [T am %5
[I] orr 1am ase ™
Leryied Heimency b Lmho El =y Hels L " . 120 asa 208
3 i S 0T [Frmary 5 bl Saiiont oAz ke L 1 Fownrer 501 1 ana 1am asa am
18 giF e B89 {Frvary 35 buffer Sciusion rasany b s ] " i ' m—
18 g e 1001 [Frmary g buer Seiion] o ke Pz 29 Howwrber B2 - -
17 i e T [Smncined i budbs Scskiinr raban PR mHIarLY B Savwraws 303 B [ — o o oy
3 Thmcermiraton & recestis i The STEmEte Sram o Lt 3 U orini s EEG P A
31 maronaen e d | LI WAL T 1 TERE Lirm ey Actrediiee o Carleaton to (072 o 8 L T vl g
13 wavunash Mol 5 Ll WEC- T T 1FDRS ity Aartrentihoe of Caleptin b (0BT
1.3 mumanash Ml 3 LI BT TE 1I2E Lty At of Catrteon b DOV B W ARG A Uncatabely it R
14 Corti Aulermes Mater e 15028 Patste mmmmmﬂum A e ™1 e [ i)
——u--d-mwau-vt--md—nw T [T [T [ - [T [
SOMEE 1T
s’y nasg w7 ® . e m
13 Coified Rnlaruscm bisinrmi Fic 17 et RS R T Lo 3004 020 A M G Lo T8 00T, B
Mn-malmwmm-wmnmm s ot - . oosa e
Bkl i bis i (VB0 by Pt L &
= 180 (TS ot IOREC I7ODS = e a . L] 0
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Calibration Report

Cartificats No.: TIRER0810Y
Equipment Dgilad Traerervin wilh WTD [ Wi
Rutoasten o Mool BaverEany pe
B M raxeeane 0k UAE AR DAY
bedarfuctarme METTLER TOLEDO
Date of Calibration: RLL L] Pagadpi§
Lecation: Ererriss Cantrater Laseruery, hsterss Foo Fains
Aot p@s s 10 ) g
Ralatve Huriaey TR

‘Condition of this resuits of Calbration:

* Catvrenen Menas - P el W TE-CS iy ORI SRR e
T Calbraon & eErrmirad by CARESNng =i 3 boeT W
o b e e n0n PerTomen
Tha Sempersre saie 1 <38 31 e isbosiory i fhe el
Targmni s of 1850 | M8-00
2 Bsieraros Surdard buirument
Irntrarvart Mode Barial ko, ‘Carttfcate fea. Cua Dats. Throagh
HiNDELD THERWOWETER L] iidiEs
LT pa TS L] TE™
Pistrum Ressteros Thermomenes (T} SITA EFFER
Sugeen Exupran - L Toriperatrn b IEOCAL £, Mol Karcan-d Pus Raaic. 5N 141919

3 Trom cartilests m mcantis i nsmatorsl Byswe of Unts (51 Linae)
& This cerificide wak carfld oniy 121 B iucmant ws calbraind

£ Trom rwwut of caibeSion s iousit Bocursie #u vhows o7 duis s pace of cadbradon oriy
B Coneiion of Cal e il | (=]
El T D W ad e

7. Mmask of Catirdon -

Calibration Report

Cantificate Mo.: EERRIDY
Eguipsant: Digital Thasrorreier wi WTD (i Mt

Bl it L Mincial  Ravendacy pH

Bere Y a2 0 e AR AR D38EY

Melnrafacicmme WETTLER TOLEDO
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DOQE Services Co.Lud DOE Serviers Co_Lid
DQE Services 9ol Ludpro-Wenghin 35, Ladpr-Wengin R4, L, Cadprao. Rangkok 0210 i DQE Services 2%l Lafpro-Wonghin 33, Ladpruo-Wenghin R, Ladorac, Lacpras, Banghok 10230
Phane 1 +66 (012 538 2084, Email : dgeaervicesnfol gesd.com et Phone - «66 (012 534 2054, Fmail ; dgeservicosndof gmail com F——=--

CERTIFICATE OF CALIBRATION
Certificate No.:  SP22-016

Customer :  United Analyst and Engincering Consultant Co..Lid, (Head Office)

Address 1 3 50i Udomsuk 41, it Road, Bangehak, Phral 8

Banghoi 10260
Lacation of calibration :  Laboratory 315
Egulpment :  UV-Vis Spectrophotometer
Manufaciurer :  Agilent Technologies
Model : Cary 60
Serfal No,: MY 15410009
1D No. NiA
Received Date : 23 May 2022
Calibration Date : 23 May 2022
Lasue Date 26 May 2022
Condition Instrument :  Good

b el apronea e oa s
{Mr_ Tanswt Ritidach )

Technical Maaager

Th e el mise

(puality Mamager

1 s e it e e o e and o #f caliieasion only

The resmicrsea capatil iy o i sbirsbory and it reom bty 8 rocegrisd ol aeds s 1o o il o rmalioed o e
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REPORT OF CALIBRATION

Certificate No. :  SP22-016 Page 20f 5
Environment Condition :  Ambient Temperature 25 45 [
Relative humidity 55 4 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials @

Maierial Serial Mo, Centificate No. Due date
Absobance Standard et 25760 95835 22 October 2023
Absobance Standard set 25787 95029 22 Ociober 2023
Wavelengih Standand sei 15806 95016 22 October 2023
Wavelcngih Standsd sel 25758 95015 22 October 2023

Traceubility This certification is tracenble to the | 1 System of Unit maintained st National -

Institute of Standands and Technology (NIST) through Stama Scieatific Limited

Spectral Band Widthof ULC: 15 am

Scan Speed of UUC 90 nm/min

Sean Interval fULC : 015 am.

R of UUC: Pt ic  0.0001 Abs.

Wavelength 0.1 nm.

enmslaumuqy

PTORG2 30 11 3831




DXOE Services Ca. L DOE Services Ca,Lid
DOE ¢ jrps 12 Soi Ladpreo-Wanghin 33, Ladprao-Wenghie R Lutpens, | adpess, Banghok 10230 % DQE Services 42 S Lakprac-Wanghin 59, Ladpes-Winghin Rl Ladprus, Lsdpran, Bangkek 10230
Phons ;=66 (012 538 2084, Esail: dgeservicesinfbiigsal oo mmmrm Fhone : +66 (012 338 2054, Esnil : deeservicesin o@igsmil coe e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : 5P22-016 Page 3af'§ Certificate No. : SP22-016 Page 4of $
Calibration Results : Without adjustment Photometrie Accuracy :
. P Wavelength | CHMs Values | UUC Heading | Correction Uncertaingy | Covernge factor
{nme) {Abs) (Abs) {Abs) {Abs) [
Wavelonglh CRMs Valises UUC Reading Correction Uncertainty Coverage Iaclor (L0000 0,000 E 00050 .00
{mm.} {Abs) {Abs) {Abs) {Aba) L] = 0.7478 0.7421 Q057 00056 200
0.0000 0.0000 0.0000 e L0 0.0000 0.0000 0.0000 0,000 200
- 0.5787 0.5755 0.0032 0.0031 200 2 Sl s 0.0067 0.0089 2100
1.0490 1.0436 0.0054 0.0029 200 00000 00000 0000 00050 200
2.1900 2.1847 0.0053 0.0075 200 M a1 02505 Q0016 0.0051 200
0.0000 0.0000 0.0000 o L 0.0000 0.0000 0.0000 0.0050 2,00
- 0.5607 05588 0.0019 00034 200 o - - DO - i
10247 10232 0.0015 0,003 200
21229 21211 0.0018 0.0082 200
00000 01,0000 10,0000 0.0028 .00
s 0.5236 05197 0.0038 0.0029 200
0.9634 10,9625 0.0009 0.0028 200
1.9763 19752 0.0011 0.0070 100
0.0000 0.0001 0.0001 0.0028 200
s 0.5191 0517 0.0020 0.0031 100
1,0003 0.9984 0.0019 0.0033 200
1.9987 19046 00041 (.0084 200
0.0000 00000 0.0000 0.0028 200
- 0.5523 0.5509 0.0014 0.0030 200
1.0809 10799 0.0010 0.0029 200
2.0391 20329 00062 0.0080 200
0.0000 0.0000 10,0000 0.0028 200
& 0.5601 0.5584 0.0017 0.0031 200
10512 10498 0.0014 0.0029 200
19294 1.9265 0.0029 00082 4 V200 !
sﬂﬂt"‘l‘l‘lﬂﬁ‘lﬂﬁﬁ tnmﬂumuqu
Fa-To-a2 RiW 1100831 PN RO 1 1
DOE Services Ca Lad B S e
DOE g\ icqs 5 Ladoo Wanghin 35 Loprar Wasgh i, Ldpean, Lageas, Bgho 16230 & DOE g yices 15 Lo Wmghin 55 Laipm Wanghin R L, Ladpss, esghot 19230
Fhane : <84 {12 538 054, Email ; daeservioesindogrmail com e Ted 8 U0 ST, WA S e -5
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certifieate No. :5P22-016 Page 5of$ Oori¥eninias 1 FECIO0Y Fage 1of3
Wavelengih Acewraey 2 Customer :  United Analyst and Engineering Consultant Co.,Lid. (Hesd Office)
SR ANl (CRENE [ (NN [ Address: 3 Soi Ulonmuk 41, Sukbemvit Road, Bangchuk, Phrskhanong,
- ) ) fam,) '
4172 2420 028 018 .00 Bangkok 10260
IT9AS s D05 s .00
2781 2875 0.5 ol 2.00 Loeation of cnlibration : Lm s
33406 1514 036 [ 100 Equipment:  UV-Vis Spectrop
3093 3605 043 ol bEL1
41859 41ED nse nig 100 Manuiscturer 1 Hitschi
44554 4454 (52 (IR} 100
453,66 4312 i 0k 100 ozt L
460,62 4387 032 01g 100 Serial No.:  2021-064
536.5% 536l s n1g 100
- i i diE S IDNe.:  UAEWASD062552
43138 4310 nas [I81 ] 200 ks NM 2032
47250 ATLS 000 018 1m0
512,47 5115 Qo3 018 100 Calibwation Date : 20 Junuary 2022
S5In.88 5285 LK1} 018 2.
ST 730 w1t 018 1m0 Toema Thuti s 4 Sucmy 30023
8833 SRS.0 03s 020 2.m Coadition | :  Good
5440 GB4.7 =030 wis 2.0
T40.72 T40.8 008 020 200 Calibeated by : i ar Approved by :
Tad 55 THR.S 0,03 (181 ] .00 { Mr. Tanswai Rimiduch ) { Mia. Cherthichs Seegrgern |
BOT.03 B3 -027 (Rl ] 1.0 Totruseal Mgrmger aslicy Manager
B79.2R 9.0 028 L] 200 Tt el el T it s

Remark . - ULC = L Unidier Callaraion:

M = Nt e

- The ol vgunded sy o L b e e ol oo fry e wonerage fainer b

hiach foi s vad st om corapond s 8 coverags probebsiier of spproxims by $5%

- ® badivibes Sovt T15] scorediiod

naslumugu

FIA-T00-50 a0 11 1031

= End of Certificste -
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DHJE Sewvices CoLad.
DOE ¢, ices ol LadmrWinghin 55, Lk Wanghin R, Ladprao, Liskese, Tunghok (6230

Plhone : 466 (112 518 2004, Bl . desservioeninfisfiganil com 2]
REPORT OF CALIBRATION
Certificate No. t  SP22-007 Page 20f5
Environmeni Condition: Ambieni Tempersiure 2825
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-0] Basod on ASTM E275-08
Certified Reference Muterinls
Material Serial No, Cenificate No. Due date
Albscinance Standard set 15760 95935 22 October 2023
Abackance Standsrd st 25757 43929 22 Ociober 2023
Wavelengih Standand set 215806 95916 22 Deiober 2023
Wiaveknglh Standand sl 15758 95915 12 Olober 2023

Tracesbility This centification is tmeeable to the International System of Unit mainiained st National -

Institwie of Swedands and Technology (NIST) through Stams Scientific Limiied
Spectral Band Width of UUC: 40  nm.
Scan Speed of UUC 200 nonmin
Scam Interval of UUC: 0.1 pm.
Resalution of UUC: Pholometric 0001 Abs,

Waovelength 0.1 nm.

Fi- 70800 BT L1100

mnsnﬂaimnqu

[DXHE Sevvices CoLid
DQE Sorvicps LS Ludpme Wanghin 32, Ldpreo- Wissghin &4 Ladpeas, Ladpro, Basghok 10230 ﬁ
Phaie <04 (012 508 2054, Fmail - dqeseryboosinloflgnail com mﬂ:
REPORT OF CALIBRATION
Certificate N, | 5P22-007 Page 3ol §
Callbration Results : Wishout sdjustment
Photemetric Accuraey @
Wavelength | CHMs Values | UUC Keading | Carrecilon Uncertainty | Coverage lactor
- {Aba} jabs) 1.L]] L. ] L
(L0000 O 00000 0028 100
B OS57ET 0T 00017 00031 100
106450 1050 00010 00029 100
L1900 L1183 0.0070 0.0080 1.00
LG L] 0000 00028 2.00
b 05607 0560 L0007 00034 100
10247 L1023 00017 0.0035 2.00
129 2118 00048 00073 .00
0.0000 0,000 DLO0DH 0.0028 .00
0.52% 0521 00026 00030 200
" (.5634 0,963 00004 00029 .00
19763 1574 0023 0.0070 2.0
0,000 0,000 0.0000 00028 .00
il 0.5191 0518 (e iR 00031 200
100013 1,000 00003 00033 .00
19987 1,996 0.0027 00084 200
0,000 0,000 (L0000 00028 100
W 0,553 0,552 0.0003 (.50 100
10809 082 =it Qa0 100
20391 2.033 00061 0.007% 100
00000 000 00000 Qo2 200
- 0n.3601 362 S L ETER 200
10512 1032 =0, 0008 L0030 100
19294 1925 0044 DO0Te 100

-0 RED e

nmslunugu

DHJE ferviom U 14l
DQE Sandcis 12 Se Ladlprao-Wienghin 55, Ladpeas-Wenghin R, Ladpno, Ladpess, Benghol 10230
Pharma - =0 (G2 118 2034 Emad | diposers | eostndadiigmniLoom oty va
REPORT OF CALIBRATION
Cortificate Na. - SP22-007 Page 4of$
Photomedric Accurscy @
Wavelength CHMs Vilses VU Reniding Carrectiion Uncertaluty Caoverage laetsr
__em) {Abs) () {Ana} (At} i
AE (L0000 0.000 00000 o030 200
(.7478 0.746 0.0018 00057 2,00
sy 01,0000 000 [T 0050 200
0.8686 0.861 00076 00059 100
- 0.0000 0,000 D000 0.0050 100
02912 0,291 0.0002 00051 1,00
P 00000 0,000 0.0000 0.0050 00
06445 0638 0.0063 L0055 100

- TOR4C RO LRI

nm3lumugy

D)L Sanvices Co.Lid
DOE Services 32 Si Ladprac-Wanghin 55, Leskprse-Wanghin Ed, Ladprao, Ladpres, Banghok 10230 A
Pome | 8 05T 118 2004, Dmail | dgeservipmmingignail com .
REPORT OF CALIBRATION
Certificate No. - §P22-007 Page 5of 5
Wavelength Accurncy :
CRMs Valers | UUC Reading | Correciios Uncertainty | Covernge facior
| dwm,) L] fnam.) 1] L]

24154 2808 o (1] 10

279,40 2785 ase 018 1

2RRT0 288 an (51 2

33422 335 an (AT 2

3126 HAS am (31 100

diR8 4180 48 ik i

44670 460 om .18 200

45130 4530 020 (311 20

460106 4553 056 ol 200

£3650 560 080 wig 200

Y154 &¥72 074 wi 200

0T 400 074 [T} 200

4TLE 47148 (154 als 200

s1am 5130 (%] s 2,00

smam s (%] g 200

ST460 514 60 (1] 200

548 345 0.EE [50] 210

43463 4.0 083 (811 200

4027 7184 047 nan 200

R EH A 048 w8 200

07,16 06,4 0.7 ol 2.00

7970 &TRE 080 Ok 100

Femamk . - L0C = Ut Uinster Caereien.
- KA = M Ainbls
+ e smabsnpumind aportmety of mesnrrer | i s e st oy of Do b by te meerge ek
ik e il Sl bion wrrEsmes b § cevesmer probaiiiny of apps b 1%
- * haicars nom THS] sooradinnd
= End of Cenificate -
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DQE Services Co.Ltd.

DOE Gopyleme 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd. Ladprao, Ladprao, Bangkok 10230
Phone : +66 (0)2 538 2054, Email : dgeservicsinfo@gmail.com =
CERTIFICATE OF CALIBRATION
Certificate No. : ~ SP23-007 Page 10f5

Customer :  United Analyst and Engineering Consultant Co..Ltd. (Head Office)

Address : 3 Soi Udomsuk 41, Suk it Road, B: hak, Phrakl Bangkok 10260

Location of calibration : Laboratory 315

Equipment : UV-Vis Spectrophotometer

Manufacturer : Hitachi

Model : U-1900

Serial No.:  2021-064

ID No. : UAE.WAS.006/2552

Received Date : 6 January 2023

Calibration Date : 6 January 2023

Issue Date : 10 January 2023

Condition Instrument : Used
Calibrated by : Approved by :
(Mr.Tanawut Rittidach ) (Ms. Chonthicha Sangngern )
Tochnical Manager Quality Manager

“The calibration result s applied only 10 the above calibrated item and was found accurate as shown on date and place of calibration only.

The measurement capability of the laboratory and its traceability to recognized national standards and to the unit of measurement realized at the corresponding

‘national standards laboratory. This certificate may not be reproduced other than in full except with the prior written approval of the DQE Services Co.. L.

DQE Services Co.,Ltd.
DOE ¢ rylcms 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com -

REPORT OF CALIBRATION
Certificate No.: ~ SP23-007 Page 2 of 5
Environment Condition : Ambient Temperature 25+ 5 ‘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 95935 22 October 2023
Absobance Standard set 25757 95929 22 October 2023
Wavelength Standard set 25806 95916 22 October 2023
Wavelength Standard set 25758 95915 22 October 2023

Traceability : This certification is traceable to the International System of Unit maintained at National -

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

Spectral Band Width of UUC : 4.0 nm.

Scan Speed of UUC : 200 nm/min

Scan Interval of UUC: 0.1  nm.

Resolution of UUC :  Photometric  0.001  Abs.

Wavelength 0.1 nm.

FM-708-02 ROI 1/11/2021

FM-708-02 ROI 1/11/2021

DQE Services Co..Ltd.
DOE Sorylcps 32501 Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230

Phone : +66 (0)2 538 2054, Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 3 of §

Calibration Results : Without adjustment

Photometric Accuracy :

Wavelenglh | CRMs Values | UUC Reading | Correction Uncertainty | Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k

0.0000 0.000 0.0000 0.0028 2.00

0.5787 0.575 0.0037 0.0031 2.00

420 1.0490 1.044 0.0050 0.0029 2.00

2.1900 2.181 0.0090 0.0080 2.00

0.0000 0.000 0.0000 0.0028 2.00

440 0.5607 0.558 0.0027 0.0034 2.00

1.0247 1.021 0.0037 0.0035 2.00

2.1229 2.115 0.0079 0.0081 2.00

0.0000 0.000 0.0000 0.0028 2.00

. 0.5236 0.520 0.0036 0.0030 2.00

65 0.9634 0.961 0.0024 0.0029 2.00

1.9763 1.968 0.0083 0.0070 2.00

0.0000 0.000 0.0000 0.0028 2.00

s46.1 0.5191 0518 0.0011 0.0031 2.00

1.0003 1.000 0.0003 0.0033 2.00

1.9987 1.993 0.0057 0.0084 2.00

0.0000 0.000 0.0000 0.0028 2.00

. 0.5523 0.552 0.0003 0.0030 2.00

%0 1.0809 1.082 -0.0011 0.0030 2.00

2.0391 2.031 0.0081 0.0080 2.00

0.0000 0.000 0.0000 0.0028 2.00

0.5601 0.562 -0.0019 0.0032 2.00

635 1.0512 1.052 -0.0008 0.0030 2.00

1.9294 1.923 0.0064 0.0079 2.00

FM-708-02 RO1 1/11/2021

DQE Services Co.,Ltd.
DaE 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd.. Ladprao, Ladprao, Bangkok 10230
Services

Phone : +66 (0)2 538 2054. Email : dgeservicesinfo@gmail.com

REPORT OF CALIBRATION

Certificate No. : SP23-007 Page 4of 5

Photometric Accuracy :

Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) (Abs) (Abs) (Abs) (Abs) k

. 0.0000 0.000 0.0000 0.0050 2.00

> 0.7478 0.743 0.0048 0.0057 2.00

0.0000 0.000 0.0000 0.0050 2.00

7 0.8686 0.861 0.0076 0.0059 2.00

0.0000 0.000 0.0000 0.0050 2.00

3 0.2912 0.291 0.0002 0.0051 2.00

350 0.0000 0.000 0.0000 0.0050 2.00

0.6448 0.639 0.0058 0.0055 2.00

FM-708-02 RO1 1/11/2021




DQE Services Co..Ltd.
DaE Sariloas 32 Soi Ladprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 &
Phone : +66 (0)2 538 2054. Email : dqeservicesinfo@gmail.com -
REPORT OF CALIBRATION
Certificate No. : SP23-007 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertainty Coverage factor

(nm.) (nm.) (nm.) (nm.) k

241.54 2408 0.74 0.18 2.00

279.40 278.5 0.90 0.18 2.00

288.70 288.0 0.70 0.18 2.00

33422 3335 0.72 0.18 2.00

361.26 360.5 0.76 0.18 2,00

418.48 4178 0.68 0.21 2.00

446.70 4459 0.80 0.18 2.00

453.20 4525 0.70 0.18 2.00

460.06 459.5 0.56 0.18 2.00

536.90 536.0 0.90 0.18 2.00

637.94 637.1 0.84 0.18 2.00

440.74 440.0 0.74 0.18 2.00

472.22 4715 0.72 0.18 2.00

513.70 513.0 0.70 0.18 2.00

528.72 528.0 0.72 0.18 2.00

574.60 574.0 0.60 0.18 2.00

585.48 584.6 0.88 0.20 2.00

684.63 684.0 0.63 0.18 2.00

740.27 740.0 027 0.20 2.00

748.28 7415 0.78 0.18 2.00

807.16 806.5 0.66 0.18 2.00

879.70 879.0 0.70 0.18 2.00
Remark : - UUC = Unit Under Calinration

~N/A = Not Avaiable
- The result ded tainty of measurement U is stated as the durd uncertainty of measurement multiplied by the coverage Factor k.

which for a normal distr a »

- * Indicatcs non TIS! accredited
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Cart.No.: Z2MMZ10

Page.: 1ol 3
1 N T .
Certificate of Calibration
Equipment : Elctronic Balance
Manufacturer ; Mattar Tolado
Model © XER205
Bavial No. | Coos07 1872
D Na. UAE WAD 01202563
Submitied by : United Analysi and Enginserng Consulant Co.,Lid,
3 Sol Ugomsuk 41, Suithumyil Road,
Bangchak, Phakhanong
Bongiok 10260
Location : [Badance Room
Recelved erder ; 26 Aprl 2022
Calibration Date ; 26 Aprl 2022
Ambient Temperatise : 16 Cwan'c
Ralative Humidity : 0% MN%
Calibrated by - Kimchit Promgrat
Approved by : J‘_&_: —
Approved Signalory

{ ) Pomshippas Tameyakul
{+ ) Molee Puikruea
() Suwit Iy

Insun Date 28 Apri 2027

- End of Certificate -
FM=708-02 ROT 1/11/2021 - ll il ol : _\: i " 4 .l \l ol
1
wnenshiitigi
Equipmant : Elactronic Balanos Cart.Mo.: Z2MM210 Equipmant - Elsctranes Hadanos Cortlo,: 22210
Condition As-Recelved :  Used Bem Page: 2 of 3 Conditlon As-Recelved :  Used llem Page: 3o 3
Referance ; 2204-05420C-1 Reference 2040642001
Procedure used :- Result of calibration £ )

Calisration wars conducted using in-house calibration procaduns CP-OBOT according to dinsct 2 0 d
measutamant maihod agairst standard weight, A mass of 100 g was placed o various position on The pan - 4 "
Conitton of this et of caMBration Tha waighing machine reading emor abtained & ghen in the tabls ey o
1. Reterence standard instrumeris:. Maximum Siarence batween

Hodsl Seslie. DNo, Tesimpoibe  Dusdete Posioni1 Position2  Posiion3  Positiond  Posfion  of-center and central loading
1) Sandanrd Weighi Sel (EZ) 15884 = TORC138 MM-0006-21 3 Feb 2023 (111 (g} (g} (g} tg) {g)
2. This cartificate is valid ony 1o M ilem calibrated on dale and place of calbraton 00002 2.0001 50000 8,0002 20002 0.0002
3. This result of calibraton was made on reguastad 8t he point specified by cusiomarn s
4. This corlificale is not corified for commaercial iransachion - Dapariure from nominal valys
8 Tn-mﬁnrmllﬂmwmnnmmlswmdunn. Balance Meazumment Gomerage
Rosult of callbration { ) Without Adusimant | * ) Aler Adjustment by Intenal Calibration Appiid Welght Baading  Comectien  Unceriainly Pactor
Range capacity : Bogw B g Resolution 000001 3 a) g} (o) (xma) (x)
B g o 220 g Resohution 0.0001 " Urikaad €.00000 0.00000 ooe 213
Botore Adjustment : 0.05 0,05001 000001 oMe 213
Balance Maisinersiol . Coverigs 01 0,10001 000001 0017 1
Appiiad Weight Rsading Comection Uncenainty  Factor ) TR AW e EA
(s (u) (a) (tmg) (k) 5 oo R Ll s
80 8000004 0,00004 045 200 0 20.00008 000008 0.049 200
200 195:9998 +0.0001 ass 200 50 5000010 600010 0080 200
Aftar Adjustmant | an BO.000M4 ~000014 015 Z00
1. Dstenmination of the standard deviation of weighing machine (n=10) o oo a0 R %0
Appiled Weight Standard Deviation 150 150.0001 -0.0001 02 200
(a) of Rmading () 200 200.0001 0.0001 035 200
L] 0.000008
200 0.00005 The repomed wWhoanainty ol messursment was based on & slandsdd uncertainty mullipled by 8 coverage

nndlidhigh

iacior k| peoviding @ kevel of confidence ol approximately 85 %.

~alo-

Wk, .

tenenlidigy




TECHNOLOKG Y FROAWITION ASSOCIATION (THAILAND-JAPAN)
CORPHEATE SERVICES % ECUEPMENT CALIRE A TRIN AND TESTING SERYVHCES

S8 PATTANAKANS B0 SEH DR SLANLLANG SUANLUANG RAMKIN 12 et
THEL G237 T NEGSY  FAX 27 el CAjmmArE e
Cert. Mo, Z2TMI04
5 & = Fage.: 1ol 3
Certificate of Calibration
Egquipmant : Het Air Cwvan
Manufacturer : Mammart
Madel - UF 58
Serial No. © B2120411
1D Ne. ¢ UAE WAD 00525568
Submitied by - Linted Analyst and Enginsaring Consultart Co.,Lid
3 Soi Udomsuk 41, Sukhumvit Aioad,
Bangchai, Phrakhanong,
Bangkok 10280
Location : Lab Floor 2
Received Order : 7 Aprid 3022
Calibration Date : T Aprd 2022
Ambient Temparature : (a2 10) "%
Ralative Humidity © (50230) %
Calibrated by hian Pattanapongpaiboon
Approved by : Wil -
Agpraved Sgnatory
[ ) Pomihippa Tameysil
(4} Males Bulkruss
[} Swwit imjal
lssue Date : 18 April 2022
Fhi U 1 wre fisr 5 conf probshility of sppeos 1y 95 %
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Equipment : Hat Air Oven Corl. No.: ZZTM304
Condition As-Received :  Usad [tlem Page.: 2 of 3
Raotorence - 2204-00150C-1

Procedure Wsed :-

Calibration waes i u CP-OTO2 to direct maasuremant
mathed with Data Acquisition which connected with Resistance Temperitue Detector | RTD ) and
Tharmocoupie Type T,

The lemperature scale tsad was based on (TS50,

Condition of this result of calibration
1. Reference: standard |nsirument -

Insirumant Model HBarial No, Cerl. No. Due Date

1} Dain Actuisiion B4OTOA MY41021B43 2204 10 Jan 2023
2. This certificate i vaild cnly io the Hem calbraied on daie and place of calbration.

3. This ™ 1o the Syssam of Unit,

- (™} Wilhout Adpstment
Function of UUC* : Tomparature Sourca

Frash ar satting Ciase Environmant during calibration
ginning | Finishod
Temp. | °C ) 8 28
i ' REL Hurmid, { % ) 56 55
5 3 AC Supply [ Ve | el 24
* ol
w 2 " Ref. Sid. 10 No.: @
H i Calibration Paint [ "C )
W s /"
- = ] Pesition :| | 120 180} (104 )
ﬂ——w——
3 Z104TC-01 | IBDARTD-01
2 FIMTC-02 | 18MRTD02
a 2104TC03 | 18-04RTD03
Probe instaliation Otalls ; _ Dimenslon of Chamber : A 2104TC.04 | 18.04RTD08
sz §0 em P= 95 m 5 Z104TC05 | 18-04RTD-05
b= 50 em W= S -m [ 2104TC00 | 18-D4RTD08
= B0 om He are m T 21047007 | 18-04RTOOT
Uhpsiye O30 P ] T1-ATC08 | VE-D4RTD-06
9iret) | 21047608 | 18-04RTD09
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Equipment : Hat Air Cvan Cant. No.: 22ThM304
Condition As-Received | Used Mem Page.: 303
Reforence : 2204-00150C-1 Calibration Certificate
Result of Calibration :- (*) Without Adjustmant
Function of UUC" : Tamparature Source
Fresh alr setting : Closs
Calibraion | UUC* uue* T Ovarall Coversge Certificate No.: 22031 20-001-01
:::"] .I..Cm: mt o g ':"’_l:’; ""['_c" ']"\‘ v"'.cm‘ o 'm. Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
" 1 3 ) | (sC) —— Udomsuk 41, Sukiumvit Road,
104.0 1040 [ 10s0 0.040 0.57 0.80 042 2 o i pind
1200 1200 | 1200 [X1] 082 1.1 (K] 2
180.0 1600 | 180.0 [XH] 14 20 1.1 2
Callbration Woasured Temperature | °C | Py 1eid
Paimt Pasition
(e} 3 3 5 n 3 3 ] 3 i) Equipmant: Electronic Balance
1040 | 104403 | 104220 | 106517 | 1oa.47a | 103778 | 103859 | 104282 | 104357 | 104318
1200 | 120,183 | 115878 | 120236 | 120.355 | 110.478 | 116,455 | 120.046 | 120.173 | 120,169 Manufacturer: HETTLER TOLEDD
1800 | 180502 | 178.929 | tm0.6s5 | 180.7e7 | 178012 | 176044 | 180043 | 180,305 | 180,840
Average® : The averags of 30 valses in asch posibon. ! T
r-mnunu Mqumm of i Bl By GPE Sensar
. The Slwrence of pisskres. ot iy senacrs and The nsasiand Serial No.: 1129361010
Wuummm which are chaerved ai the sams me o at a8 cloas an observation ime as
POSEIn 1D SOTORTING M SMOGARIUE PAME of Nomogenily wihn the chamber urder sieady-state conditicns. 1D Mo.: UAL. WAS.001/ 2552
Overall Variation : The Difference of tha maximum and theouighout pbsarvation,
UUC* © Unit Under Calibration Order No.: 2203120
Nota : Tha reporied uncanainty of massunment was incuded siability and exchided unormily .
The reporied uncertainty of measuremant was based an a slendand uncestanty mullipled by 8 coverage Operation No.: 2203120-001
tacioe X, providing & level of confidence of approwmitely 85 %
Date of Receipt: 1 June 2022
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Date of Calibration: 1 Juna 2022

Calibrated by  waesss saies  Approved by /{72

Sclentist | Mr.Pharaphat Tusnjit )
Manager, Divislon of Calibratees Laboratory
Dade of losus: T June 2023 Eesponstie for the Technical Maragemant Team
The are for & of 5%

This Cerificaie & ssued in acoorianie with Fw condbons of accredi@tien granted by Tw Thal Lantratory Actreditaton Scwme
which as assessed e measurement caabilly of the lboratory ard it acestably o recogrized netorel wancnds and 1o e
whity of medremen! meslaed ot the crmemondng natonal Eandands: Bitorstory. This COTIACIE may nof Do Feproduced oifer
than i full ewcegd with the prioe wricen approval of 2w Hatlenal Foed Insute.
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Calibration Report

Cartificate No.i 22030 10-004-01
Equipment: o balarcy Masgfachuren  METTUR TORERD:

Mndel  ARRM-SFACT Reslution: 0031 g

St e L1SORIAN BD Mo USRS 002795

Capachy: 130 g
Date of Calibration: i Juee 323 Pagalafl

Artisers T WE & 03T Aesbebeaity 9 3 LF W

Place of Calibration: 108, Bavarce Room. URTTRD: AUALYRT WA BWGIHERSIMG CONSULTANT 0 LTEL
Conditian of Equipment: oo ooame
Condition of This Results of Calibration:
L Calmtion Methes; LMt WOMAGDE s Mathod B on UG Lab 14§ 20058
2 Relrwan Mancas
Befrsnce Sandard — Model SerisiNo.  Calibrated By  Cesiificate No. Dus Date
a0 WRANE Ci E3 1.5 WAL - [CFEnE # by 123
Sarchirs Weht Cists £ g XML ™ [T E) & ey 2003
Instrumant Hodsl SaripiNg.  Calibrated By Certificate Muo. [P Date
TR Hy Ml FOREAS0  WMFLETH IR Gty Rstorn qruemn LN Pedresry 7020

& Thon eorfeanor: o triceatds te 51 URIT

4 This neviricate men owtited snly b the sakeurent we ol Grse.

5 This rewit of caibramon mes dowrd sorurate 2 showe o Jee gt place of crryn pely.
Calibration Results:

1. Repeatability of Reading:

i o s

2, Of-Canter Error:
LT 5 g wes o e mowe B vercus potor o e
The balaror riecing chimed is e = e e,
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Calibration Report
Cartificats No.: 230313000101
Equipment: ] Manutactursr)  METTLER TOLEDD
ol A S FACT Resolutios 08661
Seriai e 1129800 T e L RS 0T
Capaciy: 1IN 4
Data of Calibration: i Jue 1022 Page 3afd
Calibration Results;  (Continued)
Callbration Range;  0- 200
Calibration Adpustment: e Caerasen
3. Departure fram Nominal Value:

M v Searcan) Vi Armrage Amerg [ UremtaTy ‘Covmrags Facsar
L@ ) L a | L a1 i= a1 A
— - N — ] L= -] L1 ] Do | @

L Lo 20 o | omooms i@
[T o.ps0 Pre ooy L0000 am |

.5} L3100 8,400 L 0L Lm

[ B.30000 L] %L1  rest im |

1] (] 1 -] 0 Dooten 1m0

L 10000 1 B luei] im

i Logoon . BT o Eoer am

i LT I T | 0 pocn o oo m |

o ) P e umeo im |

N, 1. . . L] am___

= 245,979 . L 2000 L000L I -

» ] 1.1 ] opas | i |
—i 1op.008 L L T LT im

L8 ik 1.0 Gis | ooms: | gm0

¥l 00 T 1 Guome] L] FT -
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vl of corfidence of sperpsimaisly 55

FR00d fasimory: 01, Duster -04-840

TECHNOLOGY FROMOTION ASSOCTATHON (THAILAND-JAFAN)
COEMHATE SERVICES & EQUIFMENT CALINE A TION ANT TESTING SERVICES
4 PATTARAR AR ROAI SO0 | $UANLUANL $UANLUANG BANGKOR 1340
TEL. G-ITTT-Mu6IT FaX i-Xididte
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Cart. Mo.: ZITM1233

R > - Page,: 1083
Certificate of Calibration

Equipment - BOO Incubator

Manaufacturer - Arca

Mode ; UC41320

Sarial No, : =

1D Ne. | LAE WAD 082555

Submitied by United Analyst and Enginearing Cansultant Co.Lid.
3 Sol Udomauk 41, Sukhumvil Raad,
Bangehak, Phakhanong,
Banghok 10260

Location : Lab Fioor 2

Received Order : 15 August 2022

Calibration Date : 15 Augusi 2022

Amiblent Temperaiure : (2xi0)°C

Relative Humidity : (80230 )%

Calibrated by Wunchsl Promprat

Approved by | %

Approved Sgnatory

{ /) Pomihipps Tameyakul

:f]iﬂn Bulruas

[ ) Suwnit Imjai

Issue Date : 18 August 2022

The Uneertaimies ure for o confids " liry off =%
This comalboms ey st o promed crbes dus o Mol otong ® ot pas o it -

Appee=sl ol Bup sl o Clrpomsiz Sereiors  ; Eapuipentnd (Ol Baatin ard Tesiing Sersbam.
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Equipment : BOD Incubatar Cert. No. Z2TM1ER
Condition As-Received :  Usad ltam Pago.: 2 of 3
Raofarence | 2308018600
Procedurs Used -
| WErE usng (- CP-0TO2 accordng io direct measuramant
‘mathod with Data Ar which con with Deteciar ( RTD §
The temparaiure scals used was based an ITS-60,
1. Reference shandand instrument.-
Instrumsnt Modal Sevial No, Ceort. No. Due Date
1 ) Dats Acquisitian 34E70A MY£403831T Z1LM30 23 Dec 20832
2. This corificaie is vald anly io e ilsm calibraied on daie and place of calbration.
3. This carication i§ iraceable to e Infernational Systam of Uni,
Result of Calibration ;- [ * ) Withoul Agustiment
Function of LUC® : Temparature Scurce
Fresh air setilng - Mot Awadabia Enwviranment during calibration
ol Findshed
Tamg. (°C } i) bl
REL Humid, [ % ) &5 -]
AC Supely | Vot | 7 27
B Rl Bt
osttion: | i mac:
1 18-10RTD-01
= 2 A8-10RTD-02
3 A8-10RTD-03
Probe Instaliation Details : Dimansion of Chamber | 4 18-10RTD-04
a= 1w e o= s m § 1B-10RTD-08
as M em w= 2 0m ] 18- 10RTO-08
o= 10 em M= £ 7 1B-10RTD-07
a 1B-10RTD-08
L om  w
Tpacwy 8 el) | tB-10RTD08
, £
wnasluniugy

a 1121245




PR TG AR BB e RPN T ALIBRA TN AND TRSTING SERVICES

TECHRNOLOGY PROMOTION ASSOCLATION (THAILAND-JAPAN) %
"
Caimmaran

AEE PATT AN AR ANN R SN 08 S0ANLLANE] ALUANLL ASES RANTLON NIt
Equipmant : BOD Incubator Cert Ho,: 22TM1233 THL LI TG FAX. SITIRN
Candition As-Receled ; Lsad ftem Page. 3af 3
Reference = F208-01860C-2
Resuit of Calibration :- [*) Vinout Agusamant Cert No.: 237TMz80
Fumction of UUC* © Tempemailure Source 4 - iy ge: Tald
Freshalrseuing:  Nat Aveiiable Certificate of Calibration
Calibration | UUC® | UUC" T Ovarall Coverage
Poim Safting | Reading staflity ty Factor Equipment - BOO Incutiator
(e) | (%) ] (e {e°c) (el tey | (el &
00 198 187 [EL] [F] orr 0,61 2 Manufacturer : Ao
Calibration Maasisred Temperature | G )
Point Foaition Maded : LHC4-1320
(e) | 4+ [ 2 | 3 | 4 T % T8 [ 7 [ & [npeny
200 19.056 | 19783 | 1598 | 19542 | 10843 | 10908 | 19970 | 18910 | 196 Serial Ho. : 13URCAS01320
Average® : Tha sverage of 30 valuss in sach position. : WAD.O15250
Temperature stability : One-naif of tha grostast maximum ffarence of messured lemperature at any one sensor . 3 UARNAC D158
i L The dferancs of = at any sensrs and ie measured Submitted by Enginesring sttt
temperature at the reference localion which are observed #1 the &ame ima or al as cosa an obsanvaton tmo o8 o ;:‘;ﬂ'w,"':f & wm:‘: S
possible ko delermine the lemperature pafiem or homogenalty within he chamber under Meidy-stale conditions Ba P = !
Owerall Variation : The Diferance of the masmum and minimuen pearalures, agrout a_" “1 S
UG = Unit Under Calibration s
Hote : Tha repartad uncartmrty of mensuremman wes inclided stabiliy and excluded wniarmily Location : Lab Fioor 2
Tha repaned uncarisnty of Medsuromant was based on a standard Lncoriaingy multiplied by 8 coverage Racehved Drder : 15 Fabrusry 2023
tactor k, p g @ lavel of of Bppe 85 %, Calibration Date : 15 Febnaary 2023
Ambient Temparature : {28210} °C
Relative Humidity : (50230)%
Calibrated by : Praocha Hiaho
Approved by | 'ﬂluj.,.
Approved Signat
| ) Pomhippa Tameyaiul
/) Males Butknies
[ ) Surwit benjai
Issue Date 24 Fobruary 2023
The Uncertainties are for 8 confidence probability of approsimabely 3%
s pars ren be gl ciber el ercegi w b e i sbios.
g e o o vl 3 Mg Coliunion s Funiog irviaes.
I .
wnsslumugu tenmslumun
A 1121244 A 0051478
Equipment : BO0 incubatar Cort. No.: 23TME
Equipmant : BOD Wncubator Cort. Mo.: 23TM248 Conditlon As-Recelved | Usad am Page: 3ol 3
Condition As-Received :  Used item Page: 20f2 Ratarence - 2302-02870C-1
Relerence - 230202970C-1 ") Without Adustment
Procedure Used - Function of UUC* :  Temperalure Source
Casitration wana sy CR.OTR2 g o direct messuramant Frosh air satting : heat Availatle
meihod with Data Acquisiion which connecied wih Resisiance Temperature Detoctor | RTD ). Callbration | ULC uuc* Te T Owarall Coverags
The lemperature scale used was basod an (T5-60. Point | Setling | Reading statllity unifarmity Varlation | Factor
Condition of this result of calbration () [y {*5) (£ C) (e} -
e | (=) k
1. Reference standard instrmant - - 00 200 123 0.32 0sT ) 980 2
Ingtrument Model Sevial No. Cert. Ho. Due Date Caibeed
1 | Datn Acouistion MET2A MYSTOI3711 Z2LME 02 1 2073 = mm'i a2

2. This corificate & vadd only 4 the Rem calbrated on dale and place of calbration.,
3. This corification is tacoabia o the intemational Systam of Unt,
Rosult of Culibration = (* ) Without Adjustment

Function of UWC* : Temperaiure Source
Fresh air setfing : Mot Avmilabio Environmant during calibration
Baginaing Findshid
Temp. { °C ) 3 £l
REL Humid. { % ) = &
AC Supply | Vol ) 230 20
" Rel. Bid.
Fosthan: | e
[ Z2-1BRTD-211
2 18RTD-22
3 18RTO-23
Frobe Inssilasion Detds | Dimension of Chamiser - 4 18RTD-2M
A= 0 em o= 0& m ] 1BATD-2S
be nw  em wWe 12 “ L 18RTD-2E
e= W cm H= 12 m .4 1SRTD-7
Capidy= 6B [ 18RTD-28
(et} 18RTD-28

tanm's‘lximqﬁ'““ f

- dE AP

) | 1 | 2 | 3 | &« [ s T & | 7 T & [ eiwiy

7
0.0 20086 | 19676 | 20386 | 19.676 | 10973 | 10538 | 10837 | 10821 | 16048

Average” : The sverage of 30 valuss in sach pesition,

Temparature stability : Ona-hall of he greates! of massued al By one sEnsor
Temperature uniformity : The masmum diference of Massured Empecalunes ol any sensors and e measured
temperaiure at ihe reference looation which are observed al the same ime o B 52 close 80 observalion bme as
posubie io determing the [patiern or within the chamber under steatdy-slate condilions

Ovarall Variation : The Difference of the maximum and minimum measwed temparaiunes roughoul obasrvation.
ULE* : Unit Under Calbration

Mole : The reporied uncertainty of measuroment wias included stabiity Snd excluted uniformily -

The reporiad uncestainty of measuremen! wak biked on 2 standard uncertainty multiplied by & covenage
factor k. providing & level of confidence of approsimately 85 %.
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a 200 1
HANNAR Hanna Instruments (Thailand) Ld. <5 mI” HANNMK i e o
instruments s acrwspin o g 2, s, (8 | I instruments Poge s 200 2
Vsyhwrng, Baaghok S0 Bel: 0294 419 Fooc 035414108
Candbtion of this calibration resuli
Cettificaie Mo ¢ HTT-X2 [9-s50 Re Instruments:
T —
Page:|af 2 I- Instruments Msadel Serial N, Certificaie No. Traceabhe
CERTIFICATE OF CALIBRATION Distn Actaitlon
34970 USITOINAER WEK2I06-154-1 WK Electric Ca., Lid,
Swiich Unit |
Equipmsent : 0D Tesa Tuks Heater — = | 1
Meter Model : HIBISS00-02 Serial Mo, 1 (HS00052 |00
Calibration Resulr:
Tube Heater : 25 Vial Capacity Accuracy ;= 2°C
Measurement Temperature Source Accurscy for COD Reactar
Temperaiare Hange : =10 °C s 160 °C Temperature of Resction : 15070 r T T T
Capacity | Nominal Value | Average Value | o Unesrtainty | & Tolerance of Avceptance
Amblent Temperature | {2522 °c Relaiive Humbdiny = { 50+ 15 Ba BH
Vial) "ch (g o] ch vUC e Criteria
Mamufucturer Hanna instneimenis Madde in : Romania | | T —— ey T
Vil | 50 | 1s02 0,55 2 Pass
Comfithen As-Reoived ¢ Used Produst Reference 1 REXN0SE8 — -
Costomer name : United Analyst and Engineering Consultant Co Lid Figure: Shows the location of the fempemiure source.
3 S04 Udomsuk 41, Sukbumnit Rd., Bangchak, =
Fheskhanong, Banghek 10260 (1A [14) (34} Ay | i5A)
HMIEC | MOMA°C | 149977 ST | 48.R3°C
Hecelved date : 29 April 2002 N R T oy
| m LB (31 [EILH)
Calibraie dabe : % May 2022 | 15045°C | |S066°C | 1500700 [ET T
Inime dhale © 10 May 2022 | e 203 i ) (%)
Calibrated Location © Hasnna Enstrumments {Thailand) Lid S67R°C | 15LMPC | 15133°C | 9475 | ispszte
} e | bl
Callbration Procedure : This calibmtor was conducted by using in-house: calibration procedare £ am 3o Ll 1500
CP-04 by using oerified reference muscria) | BUSS | De | 1RKC | e | di
. LIE} [FE] E) 4ER {3Ey
: -
{72 5?/ 3 IS069°C | 19S8°C | MRG0T | 4904°C | 1480
Cabilerated by : "‘/‘j"‘z Approved by © / = e —— e e
Br. Pichn Pethong M, Aran Suwanchaisakul Remark: The Acceptanc criseria is ihe ermor value phus or minus e Mosssremesd Uscarmingy, ind thes Mot
Calibralion Engineer Amthorized Sigramry More than the Tolerance walue of UUC, therfore concloded that pass,
Insineneny : i
{ Trastiant | e The reporicd unceriaingy of measuremen was based om standand unceriaindy multiplied by a covernge factor
This ¢emificale was certified only for the strenent we calibewicd k=2, peoviding a bevel of confidence of approximacly 95%,
This result of calfbration was found soosrsie oa date and place of calibaation only
** End of comificae =~
** Thas cerlificate may nol be reproduced othes than in full, sxeepi with ihe prios writion * |
apprerval of the hewd of Hanna Instment (Thasdand ), | .
]
wnslusuny nnslunIuay

“ IIH ANNJ  Hanna Instruments (Thailand) Lid. i ?l';f "‘“ |||I HANNMK e
instruments  «ios- s ik 34, ik B B Terreaiees instruments Page:2af 3
Hesykuang, Baeghok |03 10 Tel: 025414199 Fax: 0-254 4158 Fns "":;T"
Conditlon of this callbration result
Canificate Mo, : HIT-231240342 Reference Standard Instruments:
Page: 1of 2 Instruments | Madel Serial No. Certificate No. | Traceable |
CERTIFICATE OF CALIBRATION Data Acquisiion. | |
349704, MY44065268 | WKI207-085-1 | WK Electric Co., Lid
Switch Unit
Equipment : 00D Tast Tube Heater -
Meter Model : HIRYSR00-02 Serkal No.:  HOI8S00(
Callbratinn Resubi:
Tube Heater : 25 Vial Capacity Accuracy i £2°C
Measurement Temperature Soarce Accuracy for COD Reactor
Temperature Range : -10°C 1o 160 °C Tempersturs of Reaction : 150°C T
Capacity | Nomimal Value | Average Value | b Uncertainty | ob Talerance of | Accepiance
Ambicn Temperature © {2542 Relaibve Humidity : {50+ 15 P4 RH
Vial) [~ ') *c U {*c) Criteria
WlamufactureT Hanna Instrumserits Made in Raomania Elfrmes, 88 — i e = M Firoderuteatlsl|
25 Vial 130.0 1303 E L 2 Pass
Condition As-Recelved : Used Product Reference :  RE2M0392
Customer name | ‘Unised Anabyst and Engineering Corsultant Co., Lid. Figure: Shown tha location: of the tomperure source.
3 Soi Udomsuk 41, Sukhumvit Rd., Bangchak,
Pheskhasong, Banglok 10260 (14} (24) (1A} #A) (8A)
AT | 150.01°C | 1sas3'C | 14e80°C | 1S
Received dute : & March 2123
(18 (2m) e (4RI [£]
Coliprnin duin) 10 March 2023 103ee | unaec | wesre | s | saae
Tssue dabe : 20 March 2023 (1 (20 [ETs] (] (sC)
Calibrated Location : Hanna Instnaments { Thailand) Lad. 130.3°C | 151,00°C | 1S080°C | 1506°C | 150.85°C
Calibrathon Frocedure This ealibentor was condiscted by wsing in-house: calibration procedure [4157] ) (3D (211 30}
CP-0d by using cenified reference material. l!ﬂ.lﬁ‘(!_ 14070 | e | s | isaatc
(1) (2E) 3E E) (E1]
A e
o P . ?f"'ff'/ IR | 104e°C | 1moet | 1seetc | aee
i e Ay M N Riesinsilvdal Remark: The Acceptince erifiria # the seror vahue phus or misus the Meassrement Uncerniaty, and then Not
O Mr. Channarong Seinak *“"""Ehm More than the Tulemce vakae of ULIC, thesefase conelded that pass.
Inmrumants.
£ Thasiand Limitad The reported uncertainty of measurement was based on standard unceriaisty multiplisd by a coverage faotor
This vertificate was cortified only for the instresent we calibested. k=2, providing a level of confidence of approximately #5%,
This result of ealibestion was found sccumio on dale and plice of calibration onky.
*+ This certificaiz may not be reproduced other fhas in full, except with the prioe writien ** ol i
spprnval of the head of Haass Enstrament { Thailasd),
wndslumugy wnaslumunu
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Verification Certificate

Certificate No.: 2302413-001-01
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Sol Udomsuk 41, Sukhumuit Road,
10260
Poge 1ol 4
Equipment: HEATING BLOCK DIGESTION
Manufacturer: FOSS
Model: 1530
Serial No.: 91794469
ID No.: UALWAS.011/ 2560
Order Mo.: 2302413
Operation No.: 21302413-001
Date of Receipt: 28 March 2023
Date of Calibration: 30-31 March 2023
Calibrated by  sw.suteapal Niyomehat Approved by /%—f
specialist | Mr.Pharaphat Tuanjit }
Manager, Division of Calibration Laboratsry
Date of Issue: A0 April 2023 for the Toam
Tha s & af 3 Y.

This Certficate = smued n scrordance with the cosdfons of scrmedtabion granter by mhe Thal Laboratnry Accredittion, sreme wist
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Verification Report

Certificate No.i ZI02413-001-01
Equipment: HEATING BLOCK DIGESTION
L L Serial Mo F17T94469
Bessciution: | i IDNG: UAEVWAE.011/2560
Manulsctuner: FOSS
Date of Calshratian: 30-31 March 2013 Poge 1od &
Location: Laberatory Room, MATIONAL FOOD INSTITUTE
Environment Condition: Ambient Tempersture [ 25 & 3 ) C
Relgtvemumidty [ 55 2 05 ) %
Line Veitage [ 220 % 10 ) v

Condition of this results of Calsbration;
1, This instrumeent was calibrated by insert standard thermocuples type R into its haating biock digestion and
compared (o femperabsre obinined from nefenence stardrds thermometer al calibrsted point.
- The: tempersture stale used was based on IT5 - 50 .
- All data show beiow were final values and the intbal data may be obtained upon request.
2, Raference Standand Insinement |
Instrument Hodel Serial Mo, Certificate No.|  Due Date Threugh
Thenmrometer Iama NI MM, Tachwical
tuwﬂ Type B | vossnn-um f oseves-am TR0 SMI03 | Carner Lataratory
3, This certificate is raceable i inftomational system of weits. (ST Unis).
A, This cestificate wist cériifibed only Sor the instrument we calibrated,
&, This result of calibration vwars found aoourste & shown. on date and place of callbration only.
6, Condition of Calibrated bem : Good

UUC™ Deseription
Tmeof Reord - How 30 Minste At 380 ¢
7 Resitof Catbragion : [ X | Wiihout O e

F O DAl Ranigdan; 0 Danar 30065

-
HEATYES UL A0S Casn LUTLETS
l I I LM B TS AR T RS TS
Frourssnon for indusral Deefoprmen Maonal Focd rattue
- Food mousnal Lanoramry Senece Cerrer

Verification Report

Centificate Mo.! TI03413-001-01
Equipment: HEATING BLOCK GIGESTION
Modet 2520 Serial Wo.: 91794469
Resslgion: 1 °C 1D Mo LAEWAS.O112560
Hanufscturer:  FOSS
Dste of Calibration: 30-31 March 3023 g 3 61 4
Calibration point: m T
Cailbration resuit:
- ULC” Setting | UUC* Reading Unoertai
Standard
Block No. oo o S (£°C) | it )| (20 |
] 380 380 0.96 7. il
F] 380 380 .30 ETEE] i1
3 380 380 1.18 378 i1
4 380 380 0.44 rr1s L&
5 180 180 0.1 . L6
[] 380 380 0.1 31750 L&
7 380 380 117 LS i1
B 380 380 033 6596 21
a ] 180 0.1 374,18 1
10 30 380 .56 ) i1
11 380 380 104 FIEY] L0
[F] 380 38 0.35 37806 20
13 380 EC) 048 EL L6
14 380 180 038 7813 LE
15 380 180 0.50 37748 16
16 380 380 .48 SPEEY 17
17 380 380 0.7 760 L7
i 380 380 0.35 376.77 1.7
19 380 380 0.84 I7T0E 1.8
2] 380 E] 041 37858 LB

e
= UUC*" = Ut Undor Cakbation
~Irmersion dipth of standard Bhermonmeter in fube kel high of sand i equal heater piste of ULC.
- Stabiiity = Ore-haif of the grestest difference of Bt one sensors,
for it bearst half an hour after reaching steady state.

L5008 Revision | 08 Dunes J0-04-45.

A SRR AOST AT LSS
l I I Al E U S SR T
Fourdeton lor Folsiral Develapmen! hsloral Fooe e

ot = setmey oo Incusinial Laboratory Senvis Certer

Verification Report

Certificate Ma.: 202413-061-81
Equipment: HEATING BLOCK DIGESTION

Mods: 3530 Serial o 31706063

Besciution: 1 S ID Mo UAEWAS.0117560

Muwdacturer: FOSS
Datd of Calibration: 30-31 March 2073 Page 4ol 4
Calibration point: s c
Calibration resuit: Contmyed

Fgura 1. Location of Reference Standard and Block Diagram of Digestion Unik
TOP VIEW

L
=UUC® = Unkt Under Calibration
-Immériian depth of dandand thermometer in bube kvl high of sand & equal heater plate of UUC.
- Seatilty = One-half of the grestest difprence of at one sensors,
o bl kdt WY a0 Bour Bfler reaching Seedy sabe

The report uRCemaity of Measurement wad baded of Easdard untetality muliphed by coverage factor k=
[provating & lewel of confidence of appmadmately 95 % M/

FCH00% kevwon: Bl Date; 204445
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Verification Certificate

Certificate No.: 2203368-001-04
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT €O, LTD,
Address: 3 S0i Udomauk 41, Sukhunmit Rosd,

ghok 10260

Page 1 ot 4

Equipment: Digestor Unit
Manufacturer; VELP SCIENTIFICA
Model: DHL20
Serial No.: 213517
1D No.: UAE.WAS.005/ 2555
Order No.: 2303368
Operation No.: 2203368-801
Date of Receipt: 232 Jume 2022
Date of Calibration: 23-24 Juna 2022

Date of Tssue: 30 June 3633 for the Tesm

Tha ara fora probability of 95 %,

nasonal standards isborstoey. This certficate may not he reprodecsd stfer tas in full
Esnept wih the prior writhen spproval of the Naticnsl Foosd laituts.

PC3-008 Rewinion | 01 Dale: 0405

AR NREULTRA Ty SR Sa L T
I l I nm.k_.rwg.-!muﬁ:m-!-\—.aa:-nrn—.hm-un

Verification Report

Certificate Mo.: Taes-001-01
Equipment: Digestor Unit
Model:  DKL20 Serial No.: 213517

Besohion: 1 b -t ID No.: LGAE WIAG D05/ 2555
Manufacturer; VELP SCIENTTFICA

[Date of Calibration: 23-24 June 2022 Pags Zof 4
Location: Laberatory Room, RATIONAL FODD INSTITUTE
Environment Condition: Ambient Temperstwre [ 75 & 1 ) °C

RelativeHumiity [ S8 & B j %

Linas Voltags [ 2% & 2 ) vor

Condition of this results of Calibration:

1. This instrusment vwas calibrated by insert. standsrd thermacupies type S into s chamber and Calbration scoording b
NF] Methiod W-TE-028 barsed on 85 4309 ; 1968 : LABORATORY ELECTRIC RESISTANCE FURNACE.
- The tempersture scale used was besed on 175 - 90 .
- Al e show Below were Tinal visaes and Ehe inflal dals may be obisined upon request.

2. Raference Standard Instrumant :
Model Sarial Mo No.|  Duas Data Theough
Digital T JGTOA | svaasmra eas [ r—
with Thermacouple Trne R R/CHI o O3 TR0 FMEr0 | ey Laberatory

3. This s traceabie to System of Un&s (51 Unis).
4. This cortficatn was cortfied only for the instrument we calibrabed,
5, Thvs result of cabbration was found scourate a5 shown on date and place of calbraton ofily.
&, Condition of Callegied em @ Good
URIC* Description
TimeofRecord 1 Mour 6§ Miouie L 3B =

T.Resubof Cabration ;| X ] Wehoutadjusiment || Afver adustment

F-EE-0L2 Ravisian: 21 Dee: 200464

-
A R TR O ST R
I I I ALk T R S A I LS S
Foundaaan for nduema Devsioprmenn Marona! Food refuie
Fremt iehmnal Labesarory Seeace Cenher

Verification Report

Certificate Ne.! TNI33EE-001-01
Equipment: (Diggestiar Linvk:
Hodel;  DHL20 Serial Mo 213517

Resolution: 1 " ID M UAEWASIOOS 2555
Manufacturer:  VELP SCIENTIFICA

Oate of Cailbratian: 2324 Jure 2022 P
Calibration paint: W T
Calibration resuit:
Tablel : Reporting of Tamparaturs
UuC* Setting | UUC* Reading Sandurd
Sk W, e ey StABURY (£°C) | tharmometer ()| [£°€)
i ] 178 - 180 [¥i] ECT 24
H 380 378 - 380 .64 218 4
3 A0 378 - 80 [ kT 14
& 30 378 - 380 0.40 a0 4
H 380 378 - 380 0.34 37851 24
& E 378 - 380 0.25 I 4
7 B0 78 - 380 .31 3245 1.4
B 0 78 - 380 .29 E-THE] 4
3 % 7300 % E5]] I}
10 ] 78 - 180 17 ¥} %
11 a0 378 - 380 0.24 24T 24
12 380 378 - 380 0.3% IWLEY 4
13 a0 378 - 380 0.63 38000 25
14 380 378 - 380 046 3839 5
5 0 BT [E3 e s
18 380 378 - 380 0.38 el 1.4
17 380 378 - 360 0.50 Ing7 4
JHL 78 - 380 33 380,73 .4
80 78 - 380 E 317647 2.4
J8C 78 - 350 A 377 4
e

«UUC* = Unk Under Calbration
~immarsion depth of standard tharmometer mmwhqnwwtwlrmmarw:.
- Statilty = One-half of the grestest 400 FENSOFY,
iwthdhlmhuuihmwd-wm
Thet PRGN eTtainty of MeRAETENT Was Dabed 0N Sandanl uncertnty Mulliphad by coverage factor k= 2,
providing & fevel of confidence of approximately 55 %.

FC300] Revee. 0 Date. J-0845

-
S s R A LS TN TS
n I Ak AU SaRa TS
Fourdaion for mousing Devwfoprment Mefions? Food e
Food induens _aborsecry Servee Conter

Verification Report

Certificate No.: IXIEE-001-01
Equipment: Digestor Unit

Model; DEL2D Serial No.: 213517

Resohtion: 1 *®. ID No.: LAE.WAS O0S/2555

Manufacturer: VELP SCIENTIFICA
Dats of Calilsration: 3-24 June 2022 Pags daf 4
Calibratban paint: 3@ €
Calibration resalt: Cardinued

Figure 1. Location of Reference Standerd and Block Diagram of Digestion Unk

Hote:
=UUC* = Unit Under Caiibration
<Immersion depth of fandand thermometer in tube level high of sand is equal heates plate of UUC.
- Statilty = Ore-ha of the grestest maximum difference of missured lemperatures at one sermors,
for o |t half an hour after reaching steady state.
repert uncertainty of messurerment was based on standand uncertainty multipled by overage facior s 2,
mamamuw 5 %.

F-C3-D1T Spvhion: 31 Date: 2068
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Installation Qualification

Kjeltec™ 8100 Distillation Unit

This IQ applies to Kjeltec™ 8100 Distillation Unit manufactured by FOSS
Analytical. The installation is performed by FOSS trained service personnel.

1 Intended Use

Kjchee 8100 is intended for lnbormtory uwse analyzing paranselers as specified in FOSS Analytical
AB's Application Naotes

2 Purpose

This installation Chaalification s designed i assure that

¢ The Kjelteo instrament is received complee, with all required parts in good condition

= The kocation of the nsiramesit

vironmenially and ergomomically saitshle
= The mstrument is assemblod and configured correctly

= Sullable ehectricity and water are supplied to the mstrument, sec table 2 for roquirements.

3 Identification
[ Description Serial Number

Ejettec 8100 Distilatan

DA Analytical AR
o 0

enaslumugy

4  Control of Received Equipment

4.1 Verify that the correct instrument type and accessory
kit items are received and in proper condition

The packing list {shipped with the instrument) specifies all the iems. The mstaller will verify that all fems are
received as shippod on the packing fist. For cach iem listed, verify that the scceptance criterin are met. If so,
vrile Y™ in thé right column of the bl immadisely following

Packing List Item Acceptance Criteria Pass/Y M)
¥peltec 8100 Dr ion Lini [; . P . ]

pessony ki, accond

Handing devic gt Inched, Mo visible damage
Tanks with lwed sersoes for Waste, Inchaded. Mo viskde damage.
Adkcali ary e
' - - . —
Recemer task included. No wsible damage T |
O agpasticnn b 250 Included. Mo veible damage
One cligestion tube 100 mi
! | — ul
Tube adapier Included, No visible dama
Liser marsual | Kjeec 8100 Distil

Kpehtec &

Dot

Kjeltec B100 Di

naslumuny -




5 Installation

5.1 The equipment must be installed in a suitable

location with power, water and draining available
Vierify that the instrument inssallstion site meets the acceptance criliria given in the table below, 1f
s0, write “Y™ in the right column of the whic immediately following.

Location Requirements Acceptance Criterla Pass (/M)
Adequate space for nstrument Dimensons 4BaSEaEY crm Y
AC supply avalable for instrument | 200240 y
SOE0HT
Curment oA ¥
Coid water supply available 2 Limin at 30°C i
Dirain FFor cooling water and waste {depending
on kocal waste depasal legalation) Y
Arblent temperature Max. 40°C Y
Ambient bumidity Max. BO% relative Y
Internal fuses TI04 AH y

Commser Gugpat. 4010 P i mew 1

tanm-:'himuqu -

5.2 The instrument must be assembled

Verily (unt all tubses are cormect comnected, | so, write =Y™ in the right colemn of the thle
immediately following.

Enstrusment Tubing Connections Agteptance | Pass
; Critaria Ly
R T Visual Y
L varriaton
e RE— ’ | brieater
mim

Ze A oo 3 |
e ‘ 0oig e
Ho # v i
| ®e. 00 8 —ji:

12 1Mo 5

Mt used
External titration module
Lewel sersors
9. Cooling water n (tap waier)
10, Waste waler out (tubse drsin vwsel)
11, Drain
12, Cooling weler aut (L water)

e e LU L N

“1 Only on Ejetiec BE200

Custamer Sappart, SOUN TI4L§ Rse 1

wnanslumuRy -

5.3 The instrument should be assembled and powered up
Connect the distilling unit to the power supply. Perform the start up procedure and check that the
expecied response is obtained. IF sa, write Y™ in the right column of the @bl immediately
folkawing.

Actian Expected Response Pass [Y/M)
Swatch on the power The instruments star up and the self e
Wil uan,
The sample counter shows. the numiber of ¥
analysed samples sirce frat power and
the Soltwerane Viersion showes the version
af the instruments softwane.
After stant-up, Program 1 i loaded and ¥
the Anafyse menu &5 displayed
Tum on the cold water ap Mo vl reaction o
Press the “Manual® viow The Manual menu (s cpersd Y
Open the door with the handie,
place the test tube and receiver Task ¥
I pesftion. Close the door,
Select Dilurtion and press Stan Water is added to the tube :
Select Allall and press Start Mliuali is added to the tube ¥
Setlect Steam snd press start After heating up, stesm i entering the ¥
tube
Select Dradn and peess Start The tube is deained Y

Caiiseies Sopport, BO00 TIE 1 v 1

wnaslumuny =

6 Summary of Deviations/Comments
Deviations from above requi are specified below and amy comective actions are poled.
Daviation Action Commant

7 1Q Documentation

Upan ion aisd ding of all ions above, sign and date this sheet bekow.
¥ required by castomer, leave one signid copy with instrument,

I custommer's imermnal procedures requine furiber reporting or witnessing of results, execute those
procedures &5 required,

lmstalicad By Farmnipa Ovear

Company: __Foss SEA

Custamer Mame

Company:

Date complesed; Kby 2%, 9022 —_—

Cantmmay bapprt. 00T 100 | Rew 1

wnaslumuny «




Operation Qualification

Kjeltec™ 8100 Distillation Unit

This 0Q applies to Kjeltec 8100 Distillation Unit manufactured by FOSS
Analytical. The operation qualification is performed by FOSS trained service
personnel

1 Intended Use

Kjelize R100 is imtended for labomiory use analyzing parsmelers s specified in FOSS Analytical
Apphication Moles.

2 Purpose

This procedure is designed 1o test the function of ihe nstrument sccording ta factory test
specifications:

= Alkali volume

+  Distillation Aceurscy

= Distillation Hepeatability

3 Identification

%

Sicatos T oI
| Ejoitec 8100 Distliation Unit, 200-240 V' SG0 Hz | 943499052 _1

PSS Anahytecal AR Vel wag ) ME1500

et uspes, BOGH TR Rev li)ﬂa'ﬁ‘hlﬂ'nmu W

4 Performance

4.1 Verify the dispensed volumes of reagents
Note! To verify the dispernsed volumes of reagenis n triple test shoald be dome 1o be statistic
carrecl. Then calculaie a mean value

1. Choose “Manual™ in the menu. (When siarting up the instrument Frogram | is losded)
2 Open the safety door by pressing Open and place a tube in the instrument. Close the safety
door,

Water
I Pross Dilutbon and then press Start, 80 ml of water will ba filled into the tube.

2 Measure the collected water in a grodunied measuring glass and node the resull in table |
bedow

i Check acceptance criteria in the table and make the judgment if passed or not,

Note! I the water volame neods (o be calibrated, go to 4.8.5 Dilution Pump Calibeation in the
User Manual,

Alkali
I Press Allali and then press Start. 50 ml of alkali will be filled inso the twhe,

2 Measure the collected alkali in & gradusted memaring glws and note the result in nhle |
below,

1 Check ncceptance criteria in the table and malke the judgment if passed or noL.

Table | Foluwme comtral

Test Expocted result | Passed (¥i) |
’_'qu vuu-r\el '.'5-_B-§ mi P
1
& mi
| ABcait valume 47-54m 3 Y
[
wnanslumuRy -

The distillation principbe is to convert ammoniam (NHy *) inio smmonin (NH3 ) by using an alkali
(MalkH) and thereafier steam distil it into o receiver flask containing boric acid and titate with
standand acil sobution using colorimetric end-poinl detection. Ammaonium sulphate, & substance
with known ammonin content, can be msed io check the sccumcy of the distillation The recovery is
caleulabed from obtsined resub.

The wy ton perfiorm this test will be described in the following.

Chemical Check

Use smmonium mlvlmhiN}lqiz‘;ﬂ,l_M. = 00,5 % ")

Mol weight = 13214 gimol, Nitogen conlent in smmoniam sulphase (99.5 %) = 21,0099 %)

Analysis conditions according to AN 300

Waler 80 ml

Alkals S0 ml NeOH (408 w/w)

Recever solution 50 ml boric acid (4%)

st bt isciny time & minules

SAME 5 secomls

Titrami 0.2N HCI

For reagent preparation see Appendix A

I Samrt the |ssnument and rus two blanks withot chemicals scoonding to above analysis
condithons, distil imo a receiver flask containing borle ackd, Thrane with & standard ncid

sislution using colorimetric end-point detection. I the blanks are less than 0.2 mi continee with
the resovery lests:

L Weigh 0.15 g smmonium sulphaie into a be. Prepare & samples (lubes).

3. K the six samples sccording o above analysis conditions. Titrate with o standand ackd
solution wiing colorimetric end-paint dstection

4 Calculste the recovery accarding o below equations. Expected resubts of recovery abould be
1021%,

Recovery test
| Bdank valhue iwater bilank)

Recowery

ALy

Priecision

Cutomemes Jupprord, S0 72964 e )

wnaslumuay

*) Note! Please also mole that the below caleulations: must be sdjusted if other parity levels of
ammaniem slis are wsed. A certificate for the chembeal supplier should be: availshle

Purity Hitrogen content
0.5% 21.09% -

0. 109%
dia L {mi,,, =iy e ¥ = 14,007 % 100 —
. m_“ - ri

W= Warmality of tirrsnt 10 4 pleces of decimal.

Y Nitrogen x
21.09

% Recavery = 100

o e, e 7 e wnaslumugy  «




5 Summary of Deviations/Comments

Deviathons from above requirements sre specified below and any comective scisons are noted.

Doviation Action Comment

6 0Q Documentation

Upan successiul completion of tests above, sign and date this sheet below. IF requined by custoner,
lesve ane: signed copy with insirument.

IF customer”s intemal procadisres regisire larther repesting or witnessing of resulis, execute those
procedures a4 required.

Performed By

Commpany;

Customer Name:

Company:

Date compleied:

R —p—— wnaslumuR -

7 Appendix A

7.1 Preparation of Reagents

711 Alkali
To comvert smnsoniuem into ammonia an excess of sodium by drowide is necessary,

Lise 400 g MaOH per litre of solution. Commercially available in concentrations ap o 30 %, Do not
use concentrations above 40 % as tis will kead 5o crystnl formation impairing the function of the
pramgps. [ you can only by concentrations = 40 %, dilute #l before use.

7.1.2 Titrant acid, determination of concentration

Ta be able to achieve accurate nitrogen / protein resulis, one must be quite sure that the HCI
(hdrechboric acid) ation i what it Is supposed to be. A fitration against a predeienmined
sobation of sodium carbonste as described below is thas necessary. Incorreet HC concentrntion can
otherwise cause subsiantial errors,

» Stamdard subsiance
Weigh spprox. 10 g of ankydross sodiven carbonate (NagOOy) Llse & martar [0 make a fine
powder. Diry f for | b st 265 *C or 2 bt 200 °C. After conling in & desiceator, transier the
sodium carboaale 10 & beaker with 3 Hght 1, Stone it in & desiceatar,

+  Indicninr sabutions
Dissolve 0.1 g methyl red in 100 mi methanol. Dissalve 0, |g bromocnesol green in 100 mi
meihanal

«  Procedure
Weigh approx. 0.4 g of the standard substance, using an analytical bakance, mole the weight

(W) Transfer the sodium carbormte o o receiver fiask and add 40 ml of H:O {distilled or
deionized). Add 8 drops from éach of the indicator solutions. Titrate to pink. Mote the ansownt
in ml used {A;). Boil this sehaiton for a few minuies. The solution will lum greei. Cool raphdly
B o0 iemperanure under mnning waier, Continue the tibration antil the sext pink colous
chimge seeurs. Note abso this volume

(Aq). Boil the salution for & few minutes, Cool rapidly 10 room temperstune undzr nmning
wler, Contines the titration wntil the nest pink colour oceurs, Mote also this volume (A)

Moie! Temperature changes will inflwence the wolume and e concentration of We tikrant
soluion. The working temperature of ihe tirant should approximaie that of its tempermbure
aring standantization. 17 iempersiure comesthons are necessary, sufficient acourscy may be
oltained by use of a cormoction table. (AOAC 942.25)

Clstesmar Bappars. B00H THE/ Rev, | lana'ls‘l‘.lﬂquﬂu b

7.2 Calculation
_ IBET0=W,
Mok B0 ==

Note? Concentration mmst be accurnie i fowr digits, ie. 0.2000 M.

Nade? The colour change of this official procedure (AOAC 936.15) may be difficull 1o ses,
therefiore a pH meter or a mized indicator (2.g. 0.1 g Methyl red and 0.1 g Bromocresol grsn in
100 ml methanol) will make it much easier o perform

7.3  Receiver Solution

Boric acid 4 % with romecresol green / methy| red incicasor solution

In order io abialn sccurate resulis the receiver salution is sdjusted so that 4 small (0,05-0.20 ml)
positive blank is ebtsined when ranning a blank semple. The 4 % borle acid neceiver solution i
pﬁwﬂlb}'dmdnsm_gnfhn’ricw:ﬁinms—élvmhutdeimimdwmr.uiuwudadd
fmore it dedonized waler 10 a velume of about 9 | Cool the solution 10 reom tempersture and add
100 ml of bromocresol green sobation {100 mg in 100 ml methanol) and 70 ml of methy| red
sohation {100 mg in 100 mi of methanol). Dilwe to 10 | with deionized water and mix cansfully.

Naste! The sddition of alkali is to schieve a positive blank value. This shosld, however, be kept
between 0,05 - 0.20 mi titrast, 1o abkain good repeaiability when testing blanks.

Adjustment of the boric acid is made by the following procedure:

1. Transfer 25 ml boric acid solution to & receiver Mask and add 100 ml of distilled water IF the
solaition in the Mask is still red, Girmiz with 0.1 M sodism hydroxide solution entil s newral
ferey codiur is obtained, Colowlate the amount of sodium hydroxide solution necessary 1o adjiust
the barie acid soluticn in the 10 1 Mssk with the Tormula: ml 1.0 M alkali = m tivant x 40

2 Add the caloulated amount of 1.0 M alkali solution 1o the borie scid solutian. Mix.

i Tocheck proceed ps fiollows using 25 ml of the baric acid sofution. Run a blank. I the value of
this bank is high (0.5 mi of 0.2 M HC1) the boric acid is meomectly sdjusted. This might create
imregular blanks. For correcton add HCI direcly into the boric acid tank, mix it carefully and
repeat umil a reading of 0,05 - 0,20 m1 HCY s obtamed. If a positive blank is not achieved, add
further small quantities of 1 M NatH and repeat the check until a satisfactory value is
achieved

o s s 2 . wnaslumugy

Performance Qualification

Kjeltec™ 8100 Distillation Unit
Tecator™ 2508/2520 Digestor

1 Scope

This PO applies w0 the Digestion system 25082520 (including exhaust and scrabber unit) and
Kjehee 100 Distillation Unit manufactured by FOSS Analytical. The user of ihe instrument
perfimms the PO,

2 intended Use

The Digestion system {including exhaust snd sorubber) and K jelioe 8100 Distillation Unit are
iniended for lnbarsiony use analyzing pammicters us specified in FOSS Application Notes.

3 Purpose
The guidelings are litended o easist the user in successfully developing Perfirmance
(naalifications for the specific application(s) io which ibe insinansent is applied.

The Performance Qualification (PO includes the jrocess of demonstrating that the Digestion
sysiem 25082520 (imcluding exhaus and sersbbis unit) and the Kjeltec 8100 Distillstion umit
consistemtly perform according 1o 8 specification approgriake for its routine wse, Main activities in
fthe PO phase are;

«  Preventive mainiensnce

= Omegoing verlfiation fests

This docament suggests roslines to fulfill the requirensents for an accepeable P() but the final
procedure should be adapted io local routines for similar equipnsent,

3 Definition of Test Procedures
4.1 Preventive Maintenance

Maintenance of the Kjeltec BI 0 should be performed sceording to the mstructioss in manual, see
User Manual Kjeltee 8100/8200 Distillation Unit, chapter 5. Maintensnce. A yearly service is
recommended [service agreement)

Maimtenance of the Digestion block (including exhaust snd scrubber) should be performed
according io instruction in the ser manual, see User Manus] Tecator Digestor, chapter 5.
Mnintenance




4.2 Ongoing Qualification Tests

Block Temperature

The temperature: Far the digestion is Timited by the boiling point for the sulplric acid, this can be
increased by sdding a salt (K;50,) m the digestion miure, 1°s limporiant that the optimal mfio
betwoen: acid and salt is kepe; please follow recommendation in AN 300 or suggesied procedures
for a gpecific kind of sample materinl.

Thee bbock itself can be I wxternal by inserting a temp prod in the
intended bolbe in the aluminium block (froat row af holes).

Lise the reagents and meshod procedure specified in AN 300. Use only reagents of recognized
analytical grade, unless otherwise specified and distilled or demimiralised wates o water of
equivalent purity.

Swgpesied stamderd malerial for imernal quiny comral:

Amamanium sulphate [(WHES04], min. 99.5 % (mass fraction), with cerified purity,

Mote: The above chemical is y readily available with a cartificate
spacifying the purity.
A_;d_ by surn sron(i1} sulphate, (N Fo (50 x 6 Hy0, with certified purity mey be

Tryptophan (Cy HizMy0), minimun assay 5 % (mass Fraction). Minoges costeat 137.2 gleg. Do
nat dry in s oven before use.

Acetanilide (CsHaNOY, minkmum assay 99 % (mass frection). Nitrogen coment 103.6 ghg, Do not
dry in an oven before use.

Sucrose, (CraHeOu), with 2 nitrogen content of mot more tham 0062 % {mass fraction). Do not dry
im nn oven belons use.

Blank Tests

Carry vt 2 blank test following the currently used for di di and liration
laking 2 mi of water and Mo.?go‘rsnme-mm-dnlmmpom Ko a necord of blank
values, If blank values change, identify the comse,

Nota: The amount of titrant used in the blank test should always be greater

than 0.0 ml. Blanks within the same laboratory should be consistent across
time.

4.3 Recovery Tests
Regularly ran recovery slisdies 1o check the accurscy of procedure and equipment:
+ Mitragen lats. - Use 0.12 g ammonium sulphate and 0.67 g sucrose per Mask weighted to the
nearest (L1 mg. Add all other reagents s sated in the method curvently wsed (Kjeltabs, H;80,,
efc). Digest and distil under ssme conditions as for sample. Recoveries shall be =99 %,
Dhigestion efficiency - Use n test pontion of minlmism 0.15 g of tryplophan or acetnilide snd
0.67 g sucrose per Mask weighed to the nearest 0.1 mg. Determine the nitrogen content

o the e i wse. The recoveries of wypeophan shall be 98,5 %; the
recoveries of scelanilide shall be >340.5 %,
® Dissillarion aod tirmion eficiency - Digd] 0,00 - 0,15 g 4,000 g ammaoniam sulphaie,

omitting the digestion step. The recoveries shoukd be >99.5 %,

Note: Results lass than 98.5 % or mora than 101.0 % in either of the
recovery tests indicate failures in the procedure andior inaccurate

External Quality Control Program

It is recommended fo participaic in aa exicrmal qualiiy control program, such 8 proficiency program
o rimg best, with equivalent sample maderial & analysed within ihe lnbominry.

Calculation and Expression of Results

e = 10070V x100%%
m

w, s the nitmgen content of the sample, expressed &5 a percentage hy mass.

: i the numerical value of the volame of the hydrochloric acid standard volumetric solwtion)y
used in the sample tesl, in milliliters, expressed 1o the nearest .03 mL

¥ is the mumerical value of the volume of the ydrochloric acid standard volumetric selution
used in the blank test, in milliliers, expressed to the nearest 005 ml

N is the numencal value of the exact nosmality of the hydrochloric acid standand velumetric
solution, expressed 1o four decimal places

m B the mamerical valse of the mass of the \est poftion , in milligrams, expressed 1o the
nearest | mg for samphe weights > 1 g or bo the nearest 0.1 mg for sample weights <1 g

5 Maintenance

5.1 Maintenance Kjeltec™ 8100

See imstructions in Liser Manesl - Kjebec 8100E200, chapter 5 Maintenance.

52 Maintenance Tecator™ Digestor

See instructions in Liser Manisal - Tecstor Digestor, chapter 5 Mainienance.

6 The Maintenance Record Charts

This record charts are provided o assist von in keeping your sysiem in good working order. Please

miake copies and use therm regularty as they can ofien belp us to kelp you in the wnlikely event o
system malfumction.

be adjusted to four decimals accuracy according to procedurs in AN .
Curteurae Smyceet, S003 T363 £ . 2 lanaa' ﬂququ i Cuaitenrms Tuppord, 838 TIED R, lana‘]s‘l‘.lﬂ"uqu W)
.-f‘ e
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
COHPIA TE SERY IS 3 R0 | CALiERATION AT TESTING SRV ICES »—.
S PATTAMAKANS ROATHSON 18 SN RO, SLAE LA R NN 10050
& I, BFTIT-MORE FAN 17 R roplteifed Equipment : Incubator Cort. No.: ZATM728
Conditian As-Rocsived © Usad [emy Page: 3of 3
Raterencs : F304-04510C-0
St Mo EAYREEY Resullof Callbration = (* ) Wehout Adustment
Pz £ ol A Funetion of UUCT : Termpacalure Source
Certificate of Calibration Fresn i settng : Ciose
Equipment hatar Calibration | ULC" uucs Owarall
4 o Point | Setting | Reading stabslity Varisiion| Facior
et s Mt (<€) |i=)]| (%) [(Th-] ¢} (e1| &
y 250 | 250 | 250 0020 [T 12 2
— PP 260 360 | 380 | se0 018 11 16 2
C c)
Garial No. @ Wi 18 0068 Point Position
() [ 2 3 [ 5 O 7 B |8} isT)
10 Ma. = UAE. MIC. 03212558 250 | 25541 | 25054 | 25308 | 25778 | 24341 | 240490 | 24070 | 24455 | 24747 0,30
380 35275 | 35351 | 35.768 | 35.541 | 36.543 | JE.890 | IE.6E3 | I6.T38 | ME2I2 038
Submitted by | Uniled Analyst and Engirsering Consutant Co. Lid A . The of 30 valuss in aach postion.
3 Boi Udomauk 41, Sulitumyit Rosd, Tomperature stabliity : Ora-half of ihe greatest mamum diierence of measured temperaluie 8t any oN8 BT
Bangohak, Phriskhanong, T = Thes masimum af at any sansors and the measured
Banghok 10280 fempersiure o ihe rofersnca localion which are chesrved ot the same fime or &1 83 closs an cbasrvation ime 3
Location | Microbioiogy Laboralory (302) possitle 1 detarming e Iemperalee pollen of hamogeneity within the: chambaer undor steady-state condiians.
Orwerall Variation : The Difleronce of e maximum and minimum moasured emperatires Froughou cbsanation
Reoceived Ordor 27 Aprdl 2023 UUC* | Unil Under Calbraton
Calibration Date : 27 - 28 April 3023 Mot | Tha mported uncartainty of measunement wis inchided stabilty and sacluded unifonmmity
faiin Tty L (2210 The raporied uncartanty of moasurement was based on @ standsrd uncerlainty mulliphed by a coverags
Rslstive Huridity : [9230)% facior k. providing & level of confidence of approximalaly 86 %
H Tawnichai Pama
Calibrated by :
Approved by © Tl -
Approwed Signaicey
[ ) Pomthippa Tameyskul
() Maies Butiruaa
[ ) Suwi Imjsi
lssue Date 11 May 2023
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Equipmant : lincubator Cort. Mo.: Z3TMT28
Condition As-Received :  Used Ram Page: 2of3
Felorance © 2I04-04610C85
Procedurs Used -

CHMbrafion wane g CP-OTO2 o diract

mmmmmmmmmmmemmtmn;
The lemperalure scale used wes based on [TS-80.

cal n
1. Reforonca standard inEtnanment -
Instrumant Mosel Serlal Mo, Cert. No, Due Dats
1) Data Acquisition 3497T2A MYSTONaTE TILWEI 02 Juf 2023

2. This cericate i vaid only 1o the ilsm calibrated on date and place of calbrbion
3. This carication is imcesbie 10 the imemational Sysiem of Unit
Bezutt of Calibration = () Wilhout Adjustsnt

Function of ULUC* : Temparaturs Sourca
Froah ait sstling : Closo during
n Finished
Temp. [ C Eo 2
e REL Humid | % | ™ [0
2 = AC Supgly [ Vult ) 231 1
Ref. 51,
Pesition : 10 M-
a ] ] i Z-1BRTD-2N
2 BRTD-2/2
i = / 3 1BRTD-23
i A ABRTD-204
5 1BRTDZS
[ 1BATD-28
7 ABRTO-27
Frobe Installation Details : Dimensivn of Chambar : 4 ABUGSY
s W m D= 050 m 9 frad ) ABRTD-29
T W= 08 m
o= % o H= GED  m
Capactys 028w

wenenslamuliic.

TECHNCHLOGY PROMOTION ASSCRCIATION (THAILAND-JAFAN)
CURPLL T SERY BN & PN C AL TION AN TR TN st s
T4 PATTANARAKN BEIAD SO0 18, BUEANLLANG. SUANLLANG BANGKEN HI38

mez.raimn
TEL (4I7IT-M00ET AN, (Pt Ty

Cort. Wo.: Z2TMET2

Page.: 10f 3
Certificate of Calibration
Equipment : Incubator
Manufacturer - e
Mosal 1 (]
Serial Mo.: V16,0080
10 Mo : UAE MiC 03212556
Submitied by : United Analysi and Engmmering Censuliant Ca. Lid

3 Sol Utormauk 41, Sukbmed] Rosd,
Bargohak, Phrakhanong.

Barghok 10280
Lacation | Microhimagy LEaratary (302
Received Drder - 3 My 2022
Calibration Date : & My 20022
Ambient Temperature © isEe 10}
[Relative Humidity : (S0l %
Calibrated by © Prascha MHishit
Approved by © .
Approved Sgnatony
| JyPomthippa Tamayakul
(¥ ] Malse Butrusa
[ ) Sl gl
issue Date :
The Uncerisinties are for a Iy 9%
[ W —
Spprevad o

s o "“'t‘ﬁ'fimﬂumuqu

i

Equipment : InGutitor Cerl. Na.: 22TMET2
Condition As-Rscoived :  Uisad Iem Page.: 2af 3
Ratarance 2208-00030C-3
Procedure Used =~

‘Calbration were conducied using B cPoTe ng bo dirsct

malhcd wilh Data Acquisition which connecled with Resislance Temparalure Delecier { RTD ).
Tha temperature scale used wis bassd on (T5-80

Condition of this result of callbration

1 Referance standard insfrument:-
Ingtrument Model Sarial No. Cart. Ho. Dus Date
1 ) Data Acquisition SAETOA MY 4LDETAYT ZILMD 20 Jul 2022

2. This cerificats s vaid only (o the Bam calibraled on date and pace of calibration
3. This certfication | iraceabin lo B Inlemational System of Uink
Result of Calibration == | * | Without Adusstment

Functien af UUC® : Temperalune Sourcs

Fresh alr setting - Mot Svailn e duiring
Finished
& 3 Tamp. "G | 3 Fo)
[ELCEY] [ 57
- . ’—? AC Sunpty ( Von | 2= 2
" HL L
2| 3 | et 80
I - 10 New:
o MSs T [ 18- ERTO01
2 16 1BRTO-02
] 16-15RT-03
Probe inatsitazion Detils ; Dimenaion of Chamber ; 4 15-18RT0-04
G i ot [] 1B-16RTD-05
b= 8D em " 0 m [] 21-1ERTD-08
a. EE e i in G T 16-1BRTD07
Capacty= O m* 8 13-15RTD-08
Biret) | tB-15RTDD
v
noslualugy,

A

Equipment : incubator Cart. Now: Z2TMET2
Candition As-Recaived ; U g Page: 3ol 3
Raforance : Z205-00030C-3

Rasult of Calibration - (*) Without Adjustmant

Function af UUC* : Tampsraiure Sourcs
Frash air s=dting : Mot Avaiabie

Calibration |  UUC" U™ pEr Dveiall Coverags
Paint ‘Betling | Reading siabdlity uniformity Variation Factor
(6} (%G [y (2°C) {'c) 1) [#C ) L]
=1 =0 250 0.021 0.98 0.33 0.3 2
».0 o 6.0 0077 0.86 18 0.33 2

[+ Measured Temperature | °C )

Paint Position

[*C) 1 2 3 4 5 L] T B 8 (rel}
54 25221 26148 | 25127 28.113 24968 | 24586 24 933 ZB.017 25047
] 35637 38238 | 36130 3.5 36.528 36.845 36830 36,781 113

MAverage® : Tha avarage of 30 values in sach position
Temperalure slability : mrwmmlmmmummmmuwmw
Temparaturs uniformity : Tha maimum &l @ny sensocs &nd Ihe messured
‘emperaiure al he rafenence localion Mnmﬂhm.“wﬂu“mmmal
[poasinis bo dslerming the lempenmiuse Sallem of homoganety within the chamber unded sleady-atste conditions.
Overall Variation : The Difference of the maximum and minimum measured temperahsres thenughou! chsanntion
Uuc® Wil Under Calibration
o The reporied uroamsinty of messaremen wis nouded slabilty and axchded wionmity .

Thie reporied uncanaiy of messuremen wik betsd on 8 andard uncertainty multiphed by a coverage
facior k, prowiding a level of confidence of approximaiely 95 %
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TECHNCLOGY PROMIITHNN ASSOCTATION (THATLAND- AN,
CORPORATE SERYVECES & BOUTPMEST CALISATION A%D TESTIG SERYVICES
B EATT AN SR ARS BOIAL

W8, SUAAR LU, SN LN BTN |

THL 02T FANX 02719l
Cort. No.: 22TMSTD
Certificate of Calibration Paga.: 10l

Erguipmant - incumatos
Manutacturer Memmaert
Modei : IF 75
Sarial Na. D&1T.0308
D M. = UAE MIC 02272861
Submitied by : United Analyss snd Enginaarnng Consultart Co. Lid

3 B Udomsuk 41, Sukhusmdl Road,

Bangehak, Prvakhanceg,

Banghch 10260
Location : Misrobilogy Laboratory (302)
Received Onder 3 May 2022
Calibration Dale : 3 May 2027
Amibiant Temparature : [26s10)"C
Ralative Humidity : (S0x30 )%
Calibrated by : Eraecha Hahit
Approved by :

Approvad Signatony

{ j Pomihiges Tamayakul
14) Males Butkrues
() Suwdt Imj
Issum Dade : 10 May 2022

The Uncertsdntles are for o confldence probability of approsimalely 95%

Eguipmant : Incubsior Cen, No.: ZZTMBTD
Condition As-Received :  Usod |tem Page.: 2of3
Reference ; 205-DO030C-1

Calbration wane conductad using caliration procedure CP-OTOZ sccordif 10 difes! measumement
maihod with Dela Acquisition which connecisd with Resistance Temperaturs Datector | RTD )
The ismpensiure scale used was based on ITS-60

Conditicn of this result of calibeation

1 Ruleanos sladard ingtnument -
Instrument Modal Serial o, Cont. o Dus Dt
1 ) Data Acquisiten JITOA MY44087E17 21LM10 20 Jul 2022

2. This certificale is valid anly i the item callbrabed on dale and place of calibration
X This cerfification is iraceatéa o the infermaiional System of Linil
Result of Calibreation - [ * ) Withoul Adjusimant

Function of ULC® : Tamparsiure Source

Frosh air sotting : Cloaa [Enwirgnmaent during callbration

Finished

3 3

58 )

21 =2

Ref. Std.

Position ; 10 Mow:
1 18-15RTE-01
2 19-18ATD-02
3 18-1SRTD-03
4 18-1SRTD-D4
-1 18-18RATD-D8
b= 80 em W= 62 m ] 21-15RTD08
ez 80 em He 0% m 4 MABRTDOT
= g B 19-18RTD-08

Capacily= 0078 m fer Ticis

T ot wwp gal b ropreslaadd aF frar =id ] ]
Brcrrs it “ronmnslimugu enenslaumuga
s,
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ
CCHPORA T SERYBONS & BOUIPSENT C Al BRI TION AND TESTING SENVRCES _ »;;_‘t\:a
2354 PATTANAKARY BOAD SOU |8, SLANLUANG. SUANELANC BA ROROK 100Md0 M""r et
Eguipment : Incubator Cani. Mo.: Z2TRMETO THL BRI R, BT [rriphinsybinphsy
Condition As-Received | Usod Bam Page: 30of3
Refarence : 2205-00030C-1
Rasult of Calibratian - {*) Without Ajustmsant Cort. Ho.: Z3TM183
Function af UUC" : Tampsraiure Sourcs P 5 . Page: 10of3
Freshairsetting:  Close Certificate of Calibration
Calibrstion | WUC* uuc Temp par Dwarall Coverags
Paint Seiiing | Reading stabllity unlonmity ‘Wariation Facdor Equipmant : “Water Bath
) (T} {C) (2°C) {c) {*c) | t#¢) k
440 o 440 0,044 0.25 0.33 0.30 2 Manufacturer : Marmmert
Calibration Measured Temparaturs | “C | .
Faing Pasitian sl A
("C) 1 | 2 | » | « | & | & [ 7 | s [ sim - . b
440 43974 | 44147 | 44182 | 4440 | 4a 105 | sa00e [ ademt | 4a0m [ 44182 e s
Aversge” | Tha average of 30 valuss in sach position. 1D Mo : UAE MIC.002/2500
Tempaerature stabillity : Ona-half of to grestest mavmum differonce of Messred MRS &1 &Ny 050 SEABOT
Tamparature uniformity : The mazimum difference of maasured lsmpecaiunes al any sensors and the measuned Bubmitted by : United Anafyst and Enginsering Consultant Co_,Lid.

Iempesaiune al the reference iocalion which are observad al the same #me or & o ciose an cbservaiion lime as
pessitio 1o dolerming e I8mparature pallern of homaganaily wilhin e chamber under slabdy-atatle condilions
Dvarall + Tha DA of tha &nd easuned Bhrcugheout an
LIC* & Unit Undar Calibration
Moin : Tha mporind uncerininty of messuramant was included siabiity and sxchuded untformity

Tha reported uncaerainty of measuremant was based on @ standand uncoriainty multipied by a covernga
Tmctee &, p g & loved of o of 5%

-olio-

enmslaeum,

3 Soi Uoomsuk 41, Sukhumdt Road
Bangchak, Preakhanong,

Bargkok 10260

lLocation : Micrabloiogy Labamtory
Received Order : 15 February 2023
Callbration Date : 15 Februdry 2023
Armbieni Temperature : [282 10 }°C
Relative Humidity : (503 )%
Caiibrated by - Sarwit imjai
Approved by : s -

Approved Signatany
{ ) Porhippa Tameyshkul
{ /) Malge Butkruea
Issue Date - 24 Fevnaary 2023

Thi Uncortainties are For a confidence proteibility of approvimately 95%




A

#

Equipment : Waitor Baih Cert. Mo 23TM1E3 Equipment : 'Wabar Bath Ceont, Now: ZITMBS
Condition As-Recelved :  Lsad lom Page: 2a3 Condition As-Recelved : Used fiom Page: 3of 3
Fadurance : FMIO2AB0C-T Rafarence | U IB0C-2
Procedure Used :- Besult of Calibration == | * ) Wihout Adjusiment
Cailbwation wans conducied usng in-house CP-OTD4 g b direct Functian of LUC" ; Tamperatirs Sourcs
maRsumman! masod wih Date Acquisition which connected with Industral Platinum Resistance Cai g Tuc e T
Thermametsr | IPAT ). A = L
The tempemture scale used was based on [TS-80 s siad -
Y (el 1c) (el 1 [ 2 T 3 T a T speny
Fendliiqn of ihia resull 5] catibrabion 445 445 445 44,483 44,437 44.4 444 [
1. Ralererce slandard mssment - | | 28 | 7| 5
Ingtrumant Modil Serinl No, Ceri. No. Dug Date Calibration Coverags
i Uniformity | Stability | Uncartai
1) Data Accisition JGTIA MYSE003411 22165 26 Mov 2023 point "y o
2. This canficats |5 vald only to 1 item calibaled on date and place of calibratan {'c) {*c) {+°C) [£°C) [
3. This s o ha wl Systee af Linil 445 0.078 0.038 0.15 Fl
Result of Calibration := * ) Without Adjustment
of - '[I'J S Ayerage” : Tha avecags of 30 values in sach position.
Fumction af LUC™ : emperstare Source Uniformity : The maximum of Hl ANy BANBOE #0d the MEasured lemparitmg
Envircnmantal AC Voltage Supply &t the refarence location which ane cbserved al e same lima or al B8 doss an ohsarvation time &8 poasbis
[} (%RH { vl } o determing the pasem o withiny ths Chamibes under sleddy-Stite condiions.
Imnﬂﬂmlﬂlﬂl o] (-] n Siability | Cne-hall of e greabesi i of #e Al ary ore probe.
L af & p] 6 N ULKC® : Unit Under Calibraion
P Note 1 The mporded uncerainty of messuremaent was ncluded sabiBty nd enchuded uniformity.
B 1D No: The reported uncertainly of measurement was based on @ standard uncerisinty mullipied by &
1 AB04A35.001 coverge facior b, providing @ level of confidence of approximately B5 %
- 3 7 AB04530-002
4 2 1 4BO4SIR-003 oo
o : 4 4BO45IG-004
l/ Siiel.) AB045IE-005
Fromt
Ll Ll
nasluatigy wnaslumug.
s
s
TECHNOLOGY PROMOTION ASSOCIATION (TIAILAND-JAFAN) “\\:‘/’\‘-
CORPGRATE SERYJCES & BOUEPVENT CALIBRATION AND TRESTING SEEVICES 'f:.;“'\‘\_
F3454 PATFARAK AR NOAD SO 1 SUARLLANG, SLASUUARED BAMIKIR 15030 i e
TOL GEFIIINI0 A0 TR ezt Eguipment : Wiler Baify Cen. Mot 2aThs4
Condition As-Recaived :  Used llem Pege: 2ol 3
Raforence © 1302005003
Cert. No.: 23TM182 Procedune Used -

z Page: 1ol3
Certificate of Calibration
Equipmant : Water Bath
Manufacturer | Mammat
Mode! ; WNE 14
Serial N, : L416.0812
10 Mo, ; UAE MIC 00372560
Submitied by : Uinlied Anaiys: and Enginssring Consultant Co, Lid
3 Sal Udomasuk 41, Sukhunmit Roed,
Barychak, Prmikhancng,
Banghok 10280
Location : Mizrobiciogy Laboralory
Retatved Ordar : 15 Fatruary 2003
Calibration Dats : 15 Fatruary 2025
Aamiient Temparaturs © (:e10)C
Felative Humidity - (B0£30)%
Calibrated by - Suwell Imjal
Approved by | "
Approved Signaicry
[ ) Pomihipea Tameyakul
() Males Buthrues
Issus Date : 24 Fabroary 2023
The L e for & pr wl
T sntibes: ragr o s repminknion b b AL, iy il -y

Aespe i o e Cipotats i ) Ko Cablbrotion sl Tisting

Caibmition ware conduciad using in-houss caliwstion proceduse CP-OTIM  according o direct
rmeasuremant method with Data Acquisition which conrectad with Indusirial Pladrum Rasistanca
Thermameder [ IPRT )

The lemparalune scals used was based on [T5-90,

1. Rgteranss standard instrument -
Instrument Madsl Serial No. Cert, N, Dus Date
1 ) Data Acquisition 3ABTIA MIYSE003411 221 M85 26 Now 2023
2. Thiis certificae i valid only to fhe fiem calibrated on date and place of callbratin.
3. This certification & iracasbés 10 the Inemational Syaem of UL
Resiilt of Calibration (- ("1 Without Adusimant

Funetion of UUIC® : Tamperature Sourcs
[ 'AC Voitaga Supply
) (%RH. } { Violt )
Beginning of Callbration ] [ T
Finished of Calibration = 53 230
Rel. Sid.
- 1D Na.:
3 T ! 1 4B0ARI6.001
-’
P (et 3 - 2 4B04538-002
P 3 . 3 4804538003
e i 5
Sl.| 404535005

Prong

enmslumugy
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TECHNOLOGY PROMOTION ASSOULATION (THAILAND-JAFAN)
CORFORATE SERVICWS & BUAIPSIEST CALIBSATIN ANT TESTING SERVICES e

S PATT ANAKARR BOAD S08 18, SUANLLUANG, SUASLLAND BARGEDE 28 o P tE—,
Eguipment | Watar Bath Cart. Ne.: 23TMTG TEL G0 MLD  PAN, 03718 8484 [
Condition As-Received : Usad hem Page: 3ald
Redfarsnce : 2I0RTNS0C-3 Cert. Mo.: 23TMATA
= [*) Without Adjustment Page: Tof3
Function of ULC® | Temparature Source - 3
Certificate of Calibration
Cadibration uuc* buc Average” g C)
paint Satting Roading Position Equipment | Water Bath
(e (*c) (¢} 1 | & | 3 [« [ simt)
) [T 148 44520 | 44506 | dddon 44852 | 44830 Marutaaiures | Mermen
Calibration Coverage
Undorm il i 1 7]
gk ity | Stsbility | Uncedtsinty F Madel WHNE 14
('t ("€) [(£°C) (£°C) k
a5 Qo077 0.007 XD 7 Serial Ho. : L414, 1407
Avernge” : Tha average of 30 vakuss in sach position. 0 Mo, = UIAE MIC, DOHF2E58
L i The of measuned us at any sansces and the messwred Empersiue
at the raferance lacalion whish are chserved &l the same §me o af a8 dose an observation time as possitla Sulimittes by : United Analyst and Enginsering Consultant Co, Lid
10 deteimine ha lemparalure patiern or homogenesty within iha chambar undar sieady-staie condifons 3 Sol Usiomsuk 41, Sukhumvit Resd,
Stability : Ore-hal of e greates! maximum dilfarence of measured [BMparEiee 81 Bfy one probe, Bangehak, Phrsihancng.
UUC® : Unil Under Callratian Bangkok 10260
Note © The reporied unceriainty of measuromen! wes included siabilily and exchuded wniormity, Location : Wicrobiclogy Labaratory
The reporind uncarainly of measuremant was based on a slandard wicesinty mulliphed by &
covarags facor k, g @ level of o af apgr % Recaived Order : A1 g 023
Callbration Date : 11 April 2023
-alo- Amibient Temperature : (28290 )C
Reelative Humidity : (B0&30) %
Calibirated By - Krindn Maina
Appraved Signalary
[ ) Pormiippa  Tameyakul
il‘]mlcu Butkrusa
| ) Sunwit Imjai
lssus Diate 24 April 2033
Thie Uneertuinties are for 8 confidensce probability of approximately 95%
[ e e R R )
v gl o 2 a9 Corpews Agvas | Dgsspeesst Cal bemisn sl Tuming Sorviven 0
nssluaunl. wnenslumugy
b amsaues
Equipmant = Water Bath Cert, Mo.: J3TMATY Egquipment ; ‘Vimtar Bath Cart. No.: 23TM3T4
Condition As-Received : Usod |tlem Page: 3of3 Condition As-Recoived U Mo Page: 2ol 3
Redsrence | 04185003 Roferanc - 23040185003
Result of Callbration ;- | * ] Without Adjusimant Procodurs Used :-
Function of ULKG* : Temperahse Sounce Callbration warn conducted using in-houss calbration procedus CP-OTD4  according 1o dinec
maasurament methad with Data Acquisilion which connecled with Indusirial Platinum Resslance
Calibration uuc* U Mvarnge Raading [ C )
5 5 t Poaith Thesmomeles | IPRT |,
The temperatse scals used was besed on TS-80.
o ey = e | e b L Condition of this rosult of calibration
Ll ad. a4 2 a4 456 A4 478 44 453 'Ll
445 ] 5 508 | 44400 | | I 1. Rk i kil
Calibration Stainty | COMOE) Instrument Mol Sorlsl No, Cont. Mo, Dus Date:
it Factor 1 ) Daita Accuisiton 34ET2A MYER003411 Z2LMES &6 Nov 2023
{*C) 1"Cl (2"C) L] 2. This corificate & vald only 1o T Bem calibrsted on date and place of calibrataon
448 0.085 [TET 2 3. Ths catification is iracaabla to tha Intermational System of Unl.

MAverage” : Tha aversgs of 30 valuds & aach positan

y : Tha af temperabutes at Bny sansors and the measured kempeihing
al o roferenice location which @re chearved & Bha sama lime o a1 as close an obdervalion lime a8 possiis
o daienmine ihe temperature patiem o homoganaily wilhin the chamber Whler staady-stale conditons.
Siability : One-haif of ihe greates) masimum difference of messursd lemparature af sy o prabe.
UUC" : Unit Under Cakbration
Note | The fepamed uncertainty of mansurement was includod stabiity and sxciuded uniformity.

Tha raporied uncertsinty of measuremaent was based on a standard uncerlainty mulbiplied by 8
coverage facior &, providing 8 level of confdence of approsimately 55 %,
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o 11RaIEE

Besult of Cafibrafion ;- {*) Wihoul Adjusiment
Function of UUG* © Temperature: Sourcs
Heat transfer medium used :  Watar

g A Vot oo
1) | (%rn} { Vol )
Baginning of Calibration &5 20
| of G 5 54 =21
= Rel, S,
= 10 No.:
i — " 1 ABQA5IS-001
P 2 z 4804539-002
- A g a 4804529.003
4 ABDABI8.004
Bjra) ABOAS3-005
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TECHNGLOGY PROMOTION ASSOCIATION (THAILANIEIAPAN)
OORMMRATE SERVICES & ROUIFMENT CALIRRA TN A8 TESTING SERVICES
A4 PATT AR AR RIAD SO 1B, SLIANLUARE, SLUSKLUANG HANGEOK 1025

TEL.SITI M0 FAN O STk Equipmant : Waler Bafh Cen. No.: 23TMATT
Condition As-Recelved : Lisod Bom Page: 1ol 3
Rafarence : I304-01560C-4
c-:.r: fﬂ‘:r'f” " = (") Withoul Adjustment
! Function of LUC* - Tomperature Scurce
s . .
Certificate of Calibration Calibration]  UUC uuc* Average” Standard Reading | © | cariding
; paint Setting Reading Position
R p— e (cl (*c) (c) ™ | 7 | 3 | 4 st | (=)
445 45 a4k 44484 | 4450 | #aa77 | 44807 | ssam 015
Manufacturer : Mommert
Callbration Coverage
Sabali
Mol : WNE 14 paint Moy W | mnctor
{"C) (%G} [£°C} [
‘Sarial No, | La14,1410 an 013 0058 2
0 No » UAE MG 00THIE58 Average® : Tho sverage of 30 valuos in asch posiion
g - Unifarmity : The maximurm dflersnce of moasured jemperatures at any sensors and the moasurod tomporaurs
by United nd E o it Co. Lid Al hi refarance |ocation which are obearved al the same time or al as close an absandation lime as possible
) S Y g Inﬁ i - 10 CElBNTinG Mé IEMPEFRILTE DEMGM OF Mmogenaity wilhin the chamber under sliady-ake condibons.
Bangeh H,“m'”wu ? Stability : One-hall of the greatest wim dffarence of % @t ANy one probe
anngm‘;m | UUC* : Unil Under Calibration
Mode : The reporied unceriainky of measuremant was included stabiity and exciudad unifarmity.
Location : Micrabiology Laboraiory (302
Tha repartad unceriainty of measurernand wis based on a standard uncartainty mulliplied by a
Received Order ; 11 Apnil 2023 covernga factor K, providing & leval of confidence of approsimasely 85 %,
Calibration Date : 12 Apdl 2033
Ambient Temparatisre : (264 10)°C ~ode-
Ralative Humédity : (50430 )%
Calibratod by : Prescha Hiahib
Approved by © %
Approved Sgnaiony
{ ) Pomihippa Tameyaiul
{4 ) Malee Butkrusa
) Suwit Imja
Issue Date ; 24 April 2083
The Uncertainties are for o probability of wppr b
Tty vy I-jn- ey ot e el scad e than bl cucop winh B e srises
Agpweril ol thet st of Corperew Servces | bmepnest Culie e giy) |""1'\-"'l“‘ M
v v
lﬂNIHMUQﬂ tnﬂs‘lumuqu
A 0053356 a 1158266
TECHNGLOGY PROMOTION ASSOCIATION (THAILANIMJAPAN)
CAMPUMATE SENVICES & BQUTPMENT CALINHATHINY AND TES TR SERVHOS
LA PATTANAKARS RIPAD SN 18 SLUARKLL ARG, SLANLLUAND 1A SNCICOK 01w
Equipment : wator Baln Cont. No.: 23TM3TT
Condition As-Received : Usand Ihrry Page : 2 of 3 Cart. No.: 23TMZ50
Raferonce : 2300155004 A T A Page: 1of3
Procedurs Used - Certificate of Calibration
Calibrabion ware conducted wsing in-house calibration procsdurs CP-OTO4  acconding o direct
maasuremant method with Data Acquislion which connecied win indusiral Platinum Resistance Equipment : Wakir Bath
Themnomsiar | IPRT )
The: lemnpérsture scale ussd was based on (TS50, Manufscturer : Memmen
1. Refarence slandard instrument:- Mol © WNE 14
Instrument Maded Sarial M, Cori. Ho, Dus Dt
1) Data Acquisition J4GTEA MY 49001451 aamar 25 Fub 2024 Sarial Mo, : LATEO64
2, This cerificale ia valid ondy 1o te ilem calibrated on dobe and place of calibeadon.
3. This cerification & traceable o the inlemntional Sysiern al Uil D Na, ; UAE MIC 02072581
Result - (%) Without Adjustment
Function of ULC* : Tamperature Source Submitted by : Unitest Analyst ard Enginsaring Corgultand Co. Lid
Heat transfer modium used :  Waier 3 Sai Udorrsui 41, Sukhurmet Road,
Bangchak, Frvakhanong,
AC Vollage Supply Banghok 10260
[ {%AH. ) { Vol ) ?
Loeation | Maicrabiology Latarst
|Beginning of Calibration Fil &5 20 ogy ey
|Finishael of Calibration 30 70 = Recalvad Order - 15 Patinsary 2023
Rel, S1d, Callbration Date : 18 Fabnuary 2023
; 10 Ha.: Amibben Temperature | (28210)C
3 NITPI01410 Relathe Humidity [50430)%
JJ F——
o 2 N3ITPI0073Z Calibrated by Proscha Hishio
’ ol 3 N3TPA01420
4 T 4 N3TPI01421
Sirel} HITPI 1425 Approved by : %
Approved Signalory
Froat { ) Pomthippa Tamayakul
{4} Males Bulkruss
) Suwit Imjai
lgsaie Date : 24 Fabruary 2023

Wl

tnm‘ﬂumu Ly
a 1158267

The Uncertalnties are for a confidence probahility of approvimatedy 95%
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Equipmant : Vntar Bath Cen. Ne.: ZITMIZB0
Condition As-Received :  Used Ham Page: 3ol 3
Raforance : 220206004
Rosult of ni= | * ) WEhoul Adustment
Function of UUC" Tempanature Source
Catibration uuc* uuc Aversge” Standard Resding (T |
poing Satiing Feading Position
(€] (*ch ('t} 1 2 3 4 5 [raf.)
445 Aa14 444 a4 482 44 458 44 481 44 881 44 250
500 500 50.0 so.oaT 50,081 20088 5D 064 50 CE8
Calitration # Covarsgs
gown Uniformity | Stability Facter
(*€) ('ci (#°C) [(£°C 1 L]
228 0,068 0030 015 2
0.0 0088 0038 015 2

Average® : The averags of 30 valuss in aach position.

Uniformity : Tha maximam difarence of messured lemparaiures al any sansors and the measured jempasiune
al!hnlduf-ubcnbﬂn which are cosanmed &1 W BAMS UM oF 81 85 CIOBe a0 SOSERVENION 1M 8% postibie
13 paitam or hoe wwithin the: chamber under sleady-shale DoMELONS,
Saability ; C\‘W-hll\‘nfhgmmrnnknm diffierance: of mensured jemperaiure al any ore probe

ULC* : Unit Undor Calbragion

Hote : Tha repored uncertainty of mesturemnant was ncluded stabilly and excuded uniformity.

The reported uncertainty of messurement wis based on & slandard uncedtainty mullipied by a
coveenge facior k providing a level of confidence of appeoximately 98 %

-olo-

enmslaeunu

Equipmam : Wisiar Bath Carl No.: Z3TMEZ50
Condition As-Received :  Lisad tem Page: 2of 3
[Roforonce : 2302-02950C-4

Procedure Used =

Caiibration were conducied uiing in-house calbralion procedure CP-OTOM  according to dinoct
RRSURMaGl Maod wih Deta Acquisilion which connected with Indusinal Platinum Resistance
Thermamaeter | IPRT )

Thi lamparstuns scals used was based on ITS-80,

result of calibration
1. Raferoncs starsdard insinmant -
Instrument Madal Serial No. Cart, No. Cue Oate
1} Data Acqusition BABT2A MY SE003411 22188 26 Mov 2023

1. This cerlificale is valid only to e flem calibraied on date and place of calibraban
3. This canication is mcaabie 1o e Inemationsl Sysiem of Unil.

Besull of Colibration i (* ) Without Adjustmant
Function of ULUC" : Tamparaiure Sourcs
I Environmantal AC Voltage Supply
(T} (%RH | { Vol }
Beginning of Callbration = [ 220
Finished of Calibration n 58 F2 3l
el S
Paition |
10 Ha.:
1 4804535-001
o " : r
! Siref) 2 g ROLIG (X
4 4 - 3 4B04536-003
4 AB0A5IB004
Sirel ) 4804538-005
Front

tenenslumtign
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il 2723 oA
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CALmRATION D042
Accuracy Calibration Certificate
Cusioms’
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Ly 1 S0 oo Gk 41 Soenemen R llang Crak
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Cotmion Gsite ELRAMET og-18 & 43 {111
METTLER TOLEDD Work hucion: CPANOTIT0
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e Fourd Buwd 2Z8’C  End230'C | Su sl % Ena 50N
#ha Found Calioration Datec - 3073 [ Sy o
o L Caitnson Date: ik . !
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TECTHNCGLOGY FROMOTION ASSOUTATION (THAILAND-JAPAN)
ST SRR

AN WIS

CORFORATE SERVICES 3

S PATTASAKARN ROAD S8

BENT CALINRATHFS 450

Cort. No.: Z2TMN121
Page.: 1o 3

Certificate of Calibration

Equipmant : Autocieme

Manufaciurer ; e

Maded CL-a0

Serial No. BOTZDE

D Ne. UAE MIC (@280

Submified by : United Analys? and Enginearing Corutart Co L

3 Saoi Udomsuk 41, Sukhuemdl Road,
Bangchak, Phrakhanong,

Banghok 10260
Location | 3017 Room
Roceived Order : 11 July 3022
Calibration Diabe : 11 July 2022
amiiant Temperaturs : |28£10)C
Felative Humidity [50230) %
Calibested by ; Preacha Hinhin

Approved by al,,
Approni Sagnatony

{ 4 Pomihippa  Tameysiol
) Malee Butkrues
[ ) Suwit imjai

Issue Date 18 July 2022

The Unceitalities are for & confldénds j

all appredmately 9

s (anms'lu'muqu
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Equipment : Auricciig Cert. Mo ZETM1124
Condtion As-Received :  Usad Ran Page.: 2af3
Raference : F20T-02480C-T

Procedum Used :-

Calbration were conducted using n-house calbraton proceduns CP-OTRE according 10 dinsct
measurement mefhod with Data Acquisifon which connecied with Themmocouple Type T

The lemparaturs scale used was based on ITS-90.
Condition of this result of calibration
T Rafasance standand instrument:-

Instrisment Woste| Saerial No, Cart No.

1 j Daita Acguisition 3as7T08 WY 44080450 FRLAME
2. This cartficabs is vaid only to the Bem calibrated on dade and place of calbration
3. This certfication is taceable o fe Intemalianal System of Uni
4, Tris resut of calbrtion covers leboralory suloclaves for the slenlization of goods and maienal which
cznild bo infeciod with organisma categonzed ss Mazard Grown 1, 7 and 3
™ = Catogorization of pathogens sccoeding io hazsed and calegores of coniainmaent. second odition, 1880 |
I doas nol conve Buloctives Tor use with matorial infect with organisms n Hazand Group 4, for which
complels contanmaent and sterikzaton of infacied condanasta (1 considered 1o be sasarial
This msull of callbration Goes nol apply 10 Sedllpens of deinfecton used for medcal, dental, pharmaceiical
o volernary purposes which are directry concamed with palisnl care, of hass ussd for TEEAcs subjected 1o
sheriizafion whch are required to ba dry af the end of cycle

Disa Dato
28 Mar 2023

Bl of Colibeation = (") Without Adjustment
Function of UUC* : Tamporature Source
Environmental
- T [(%RA] (vor)
43 220
=+ L] 230
Ref. Skl
1D Mo.:
1% [Corier of chambes Z2A4TC
2= |Tomparatss sonsor ZALTC-02
3= |Exhaust podl F2ALTCO3

wennslumunu,

A

Egquipmant : Aartocian Cert. Wo.: 22TR1T121
Condition As-Recaived ; Used ferm Page.: 3 of 3
Raterance : ZATORAN0C-T
Result of Calibration ;-  (* ] VWehaul Adusiment
Operating parameter 821 Temperstures 115 "¢
pariod = 15 e
uuc* [T Average” Pressure Cown
Sutting | Fasding | Postion | Standard Reading | P | pgding [Vt i
(€] {*C) (=] (2"CH) (MPa) | [a2°C) k
1 118,523
LAl 110 2 110,568 0.4 oos L8] 2
3 116,440
o P Sat : Ty = M T
Starlization period® 30 minuin
uuc* uuc* Average® Prassur Coverage
Betting | Reading | Posiion | Stndard Reading | S | pugging (UMY | o ior
(e | gy {"c) ()| (MPa) | (k'C) k
1 122,50
122 132 2 122,637 018 o2 o8t 2
3 122,558
Average® © Tha average of 30 vadues in esch posfSion.
Saability : One-hatf of the groates] of &l ANy ona probs.

ULC™ : Unit Undar Calbealion
Mol The mepofed uncerainly of messsnement was inchaded stabilly and axciuded uniformiy

Tha repontad uncartainty ol Medsunsnent was based on @ standard uncertaingy multiplied by o
coverage factor k, providing a lavel of confidence of approximately 05 %

-ala-
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ECHNOLOGY FROMOTION ASSOCTATION (THAILAND-JAFAN)
CORPORATE SERVICES 3 POUVIPMENT CALISEATION AN TISTING SIRVICES "'Cd""_‘v
3344 PATTARAKARN ROAL 508 18, SUANLLLANG, SANLLARG BANGEDE (100 g
TEL G700 M0B-3 AN, 877 f-0and

T T
EALIBRATON fhom

Cart, No.: 23TMTE3
Page: 1of3

Certificate of Calibration

Equipment : Auleciava

Manufacturer © ALP

Maoded : CL-40L

Serial Na. ! BOATEY

ID No. = UAE MIC D3B2563

Submitied by : Unitad Analysi and Engineering Consutant Co.Lid,
3 Bol Udomsuk 41, Sukhumyil Road,
Bangchak, Phrakhanong,
Banghok 10060

Location : IMicrobiology Laboratory (301)

Rocalved Order : 2T Aprl 2023

Calibration Date © 27 April 2023

Ambient Temperature : {Mzi0)C

Relative Humidity : (80130 )%

Calibrated by : Praacha Hiahin

Approved by 5

Approved Sgnatory

{ ;) Pomihippa Tameyakul

:f:luu Buthrues

{ ) Suwilt Imjad

Issue Date : 11 May 2023

The Uncertaintls are for a

Thin cortiizmn mny s b repradeed o
Aol o o ivsnd o Covpponsutn g 3 | Ppuipmaen ol Benssbom md Tisiing Sersibom

lﬂm‘l‘lﬂﬂ‘JUlel
A 0053944

Condition As-Received :
Referonce :
Procadure Ussd -

Calibration wana conducted using in-f

The iempersiune scals used was based on (TS-80.

1. Reference standard insirument:-

Mutocave Cot. No.: ZETMTES
Used tam Page: 2of3
23040451002
cP-OTR g o dinsct
maasuremant method with Dats Acquisition which connacted with Thermooouple Typs T
Masdsl Sorial Mo, Cart. No. Dus Date
TN MYBRI0E4Y 2UM185 26 Mov 2023

Ingirument
1 ) Data Aoquisition

2. Thia costificate is valid only to the ibem calibrabod on date and place of calbration

3. This cavificalicn i raceabie io tha Intematonal Systom of Unlt.

4, This msult of calibration covers labaratony sultckives for the steniization of goods and malesial which
could ba infecied with crganisme categesized &s Hazerd Group 1, 2 and 3*

{** = Catager s ol

¥ 10 hazard and categories of contsinment, second edition, 1380 |

It doas not cover autnclaves for use with materal infect with organisms in Hazard Geoup 4, for which

compiuie containment and slerization of infectad

L o be

This. nesull of calibration does nol apaly b sterlizers of dsinfeciors used for medical, dental, pharmaceutcal
o wElErnARy pUTPOREs which Are directry concemed with patient care, or those used for fabrcs subjacied ta
sheriiization which are requined fo be dry at the and of cyce.

Funetion of ULC" ;

(®) Without Adjustment
Temparature Source
("C) |(WRHJ[ (wom}
Beginning of Caliration i [ 220
| af Fid 58 220
Fef. Sid.
Peshion Description. s
1= |Ceniar of chasmber 15-20TC-04
2= [Temperatie sensar 16207605
3= |Exhaus] part 18-20TC-08

aky, .

tnmlumqu
a 1153968
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TECHNOLOGY PROMOTION ASSOULATION (THAILAND-JAFAN) m
CORPORATH SERY BN 3 BOSUPAMENT CALERRATION AN TENTING SERVECHS ¥
S04 PATTANAKARN ROAD SOE DB VLANLUAND STAND LUANT BANCIIN 11 ot
THL -7 MELFT PN, 0171 iy A

Equipmaent | Austociave Cart. No.: 23TMTES
Condition As-Recived : Used liem Pagu: 30f3 )
Raforonce : 2304-(AB10C-2 c-:.::-. fﬂ:-:ﬂ?
s * al LS . - ¥
R s Certificate of Calibration
Opi Set: Te = 1150 ©
‘Sterilization period = 16  minute '
wue* [T Average” staniiny | T Coverage Equipment | Refrigerator
Setting | Reading | P ing | Factor _—
(] ey ] (2G| (MPa) | {2°C) K Manutaciurer - Saryo
1 115213 .
150 | 1180 ] 15,188 o2 | ome 078 2 RO SBC-3STRD{GYH)
2 . Serial Mo, : T1100807
Operating parameter Set | Temperature s 1210 'C
Sterilization period = 30 minuts 10 Ne. : UAE. MIC. 0032551
uuc* uuct Average” Pressure Covarags
Setting Standard a R g " Factar Submitted by - United Analywi and Engineering Cormutiant Co.Lid.
("c) ("C} {*C} {£*C}| (MPa) (2°C) K 3 Soi Udomsuk 41, Sukhumvil Road,
i 121260 Bangechak, Phrakhanang.
1210 121.0 2 121224 -] 11 ars H Banghok 10260
3 121264 Location : Misrebiniogy Laboratony
Average® : The wwersge of 30 values in each posbion, Recelved Order : 7 Agril 2022
Stability : One-nalf of the grensest maximum difference of measured lemperatire 8t any one probe Calibration Date : 7"4““2{‘2%_
ULC® ; Uind Under Calibration Ambient Temperature (282%0) G
Mote © Tha meporied uncartsinly of measuremant was included slatilily and exchided uniformily . Punkthv Humbdity : (501 30 ) %
The reporisd uncarisinty of measuremant was based on 8 siandard uncertainty mutiipbad by o Calibrated by : Frawst Sodavichi
covernge facior k, providing a level of conddorcs of approdimataly 85 %.
-allo- Approved by : Wil
Approwed Signaioey
[ 4 Pomifippa Tameyskd
{¢ ) Maloa Butiruoa
{0 Busit imjai
Ik o Diabe © 18 April 2022
The Uneortainties are for a confidence probakbdlisy of approsimately 95%
e B
“ianaslunugu
[
tnm‘lumuqu
@ 1159967
Equipmant : Rafrigoraice Cert. No.: 22TMEER Equipment : Rafrigarsioe Cert. No.: Z2ThERE
Condition As-Received :  Used lbern Page.: 20l 3 Condition As-Received : Used iteen Fage.: 3ol 3
Raforence | 2DHBOC-2 Refersnce 2204016002

Procedurs Used -~

Caibration wers conducted using oalbration procadune CPLOTOZ scooning to JiFect MaRLpemenN!
maihad with Data Acquisiion which cormecied with Resisiance Temperaiure Detecior | RTD ).

The lemperalung scale usad was based on (TS-80

Condition of this result of eslibration

1. Refersnce slandard irstrument:-
Instrumant Modei Saial No. Cort. Na. Due Date
1 ) Data Acquisiion 340T0A MYL405TE17 LMD 20 i 2022

2. This cartificale i valid only io the lem calibraled on daie and place of calibnation,
3. This certification is iraceabie ko tha intemationa! Sywiam of Wnit
Besyli of Callbration :=  (* ) Withou! Adjusiment

Function of UUC® : Temperature Souroe

Fresh air setting : Mot Awainbie Environment during callbration
Finished
1, N Tamp. { °C } 3 =
REL Humid. | % | [ [
i i 3 A Bupply | Vol | 70 0
" H™ ]
§ i & ; Ref, Sid.
| B / Pt 1D Na.:
W o
o T 1 AERTEZA
= 2 15RTDRA2
W 3 15ATE2AS
Probs Irstallation, Dwiails Bémansion of Chamber - 4 18ATORA4
s 10 om D= 08 m 5 15RTORNS
b= L] om W= 045 m ] TERTO S
W e Ha i 7 15RTD2AT
B 15RTD2NE
Capecity= 020 mf
8 {raf.} 15ATONE

mnmﬂu'mﬂm ;

Rasult of Calbration ;- (%) Withal Adjestment
Function of UUG" : Temparature Sourcs
Fresh air sefiing : Hot Avalable

Calibration | UUC" | UUC* Gverall | Coverage
Point Setting | Reading stability unifarmity Variation Y| Factor
(e (*C) i"Cc) {&*C) {"cl 1"c) [#C) [

4 & . Ad 1.8 15 ar 2

Calibration i [E=H)

Paint Pasition
[} 1| 3 T 3 [ & 1T & [ & | 7 | & [emy
4 6043 | 5013 | 4456 | 4485 | 4548 | 4B | a268 | a1 | 4470

Average® : The average of 30 valuss in sach position.

Temperature stabifity : One-half of the greatest maximum difference of measured lemperaiure ol any one senscr.
Ti : Tha of sl any sanscrs and the messured
iemperatire ai the reference location which sne obsarved ot ®ia sama tme or ot 68 Closs @ ODSarVERaN §ME 58
possitia bo daiseming e sar patiam or ganaly wilhin ihe chamber under sleady-siate conditions
Cverall Varistion ; Tha Difference of the madmurm and mirsmum maasured lemperatiumes theoughou! cossmvation
UuC* : Unil Undar Calibrafion

Nots © The reporied uicetainty of messuremen was nduded slability and excluded uniformiy

Tha reporied uncartsinty of maasuremant was bassd on & unsEtETly Bya g
inctor k, a lavel of of B %,
~ala-

@nmslumingy
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Cert. Mo Z3TMATE

Page: 1of3
Certificate of Calibration
Equipement : Refrigarsion
Msnufacturer @ Sanyo
Madel : SBC-3ATHDIGYN]
Sarial No, © 1100807
1D Ne. & LIAE MIC 0032851
Suhmithed by United Analys! and Engneanng Consutar Co.Lid
3 Sol Udomsuk 41, Sukrumyil Rosd,
Bangehak, Phrakhanang,
Bangkok 10260
Locaticn IMcrobiciogy Laborstory (303)
Received Order - 11 April 2023
Calibration Data | 12 April 2023
Amibient Temperature : (28e10)%C
Rulstive Humidity - [(B0£30)%
Calibrated by Praacha Hiahin
Approved by : M
Approved Sig
[ /) Pomthippa Tameysio
["Im Buthruaa
[ ) Suwd imjsi
issue Date : 24 Apei 2023

Tha Uncertninties are for a conlidence probab@ity of approdmatdy 95%

L P —— ®

Ngpresal o the vad of Corpustts Sorviun 1 Bapiprmmen Calbroim ind Tediag S

wndilumugu
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Equipment : Rafrigeratar Cort. No.: ZITMITE

Condition As-Recaived U am Page: 3of 3

Reforence @ Z304-0NS50C-2

Result of Calibration (*) Withaut Adjusiment

Furctian of UUC* ; Temperahure Source

Frosh air satting : Mot Avilatie

Caborason| UMC* | LuCt Tampe Ovaral [£

Point Selting | Reading stability uniformity | vasiation] Facior

(<) |(ey|tey (£7G) ()] ("¢} | k

[] ] . 38 23 82 ]

Calibration Ti [*C )

Poing Pasitien

{*C) 1 [ 2 | 3 | « 1 o1 &7 v 7 8 [oper)] (a)
4 5544 | 4470 | 4383 | 4041 | 30940 | 3838 | 3457 | 3471 | amE 43

Average® : The sverage of 30 values i sesh position,

Temperature stability : Cno-half of the groabes! masimum dfferencs of messured iomperature at any one sensor,

+ Tha ol

At Ny SSNROTE and he messured

impasalen 3l e referance location which are cbserved al e same lime of al @& close an abservslion limne &
passibie o dElaming the 1BMpanEine allem of homogensly wilhin e chamber undar steady-stale conditons.

Owerall = Tha Dk ol tha
ULIC™ | Unit Under Calibrabion

ared minimm

snes hroughout cbeervation

Mots © Tha reportnd unoanninty of measunement was ncuded stability and exsladed uniformity
T raponiad uncartainty of moasuremant was based on 8 standard uncertainty muliplied by @ coverage

Factar A, providing & kevel of canfidenca of apgroximariely 35 .

oo~

tanmildmﬁ&h :

m 118270

Exqquipmant : Cert. No.: 23TM3TS
Condition As-Received :  Used em Page: 7af3
FRforencs : 2304-01550C-2
Fracedun Used -
Calivration wene conduoted using cabbrabon crOoTo2 g fo dinect i
msthod with Data Acquisition which connected with Thesmasuple Type T,
The tempanslure scaks ussd was based on IT5-80,
on
1. Raforence standard instrameni:-
Instrumant Model Sariad No. Cort. No. Dus Date
1 | Data Acquistian J40T2A WIYABO01451 ZaLaeeT 26 Fab 2034
2, Tnis pariificals is walld anly ko the fem calbrated on date and place of calibeation.
3. This is 1t Syssam af Linit
Result of Calibration ;- 1" ) Wahout Adustment
Fumotion of UUC" : Tempersture Source
Fresh air satling : Mot Aunilaile Environmeni during calibration
Beginning |  Finished
Temp. (°C ) Fil 0
.;’ REL Humid. | % | & 70
A = AL Supply [ Volt ) 200 2
L -]
i o - [Red, Sid,
5 T & 1D No.:
H )
§ i ] 1 20-19TC01
| 2 20-16TC-02
'ﬁh‘_‘,!mlﬂ_ S i 3 20107003
=" 4 20-10TC-04
5 20-18TC085
] 20-16TC-08
7 20-197C-07
Prube instalation Details : Dinsension of Chamber . 20-197C00
= W o= DiE m g {rel. 20-19TC-08
bs 10 om W= 045 m
t= ¢ om H= W0 m
Capacity = 020w

nmslumih
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN)

CORFORATE SERVICES 3 : EQUIPMENT CALIBRATHON ANI TESTING SERVICES
F3458 PATTANAKARN ROAD SOI (R SUANLUANG, SUANLUANG RANCEDE 15250

TEL 017170080 FAK. 0-3Tie-Sdld

CartNo.: 22TW188
fal

Certificate of Testing

Egquipment : D0 Knber

Manudscturer : ¥8i

Moded : Preo 208

‘Barial No. 1BK 104053

1B M, = UAE EFM DEB2562 (ENV.DO.0LEZ)

Received Dats : 26 July 2022

Test Dodn : 26 July 2022

Reference : 2207-0TZIWSCS

Submitted by : United Analyst and Engineering Consultant Co. Lid.
3 Boi Udomsuk 41, Sulhumvil Road, Bangahak,
Phrakhancng, Bangkok 10260

Laboratery Condition : Temperatsre (2545 )°C

Test Procedure :

Humidity (50 & 20) %
in « houso mathod : CPR.CHE
foy Comparison Tochniqua with Aziio Modficeton MeTod

Tosted by : ‘Walatak Sinithean

Approved by © A_
Appioved Sgnatony

.;.flm Bulkrusa

() Saithip Meangmai

| ) '‘Warakom Lemgagirakul

Issun Date - 20 July 2022

1. Rolerence Standard inslruments

Cart.No.: Z2TW1EE
Page.: 2of 2

This cortificaion is raceable to he Intsmational Sysem of Unit through he rofenncs Slandans
Esboratory of indusitial Calibrafion Centar, Technalogy Promaotion Association [Thailand-Japan).

nstramenty Harial Mo, 1D No. !
1} Burotta - 1308U10 2CG138G 285 Mar 2033
2) Balanca 26143764 140RCO04 ZIMMEI0 21 Sep 2022
2 Standard Matedal -
Material Manufactuser LotNo. Assay
Sodium Thicaulfale pantshydrte Misrok: AMITB3316 100.2%
Reflt :  Dissolved Oxygen Meter Adjustment With Air 100 %
Dissodved Oxygen Probs No.: 18K 100883
Titration Methad DO Meter
Standard Deviation
{Azide Modification Methed) Reading
Img'L) mgfL) mgiL}
R0 814 L0071

Thik rapor was certified only for e instrumenl we lested R s aliowabla io use for study
the sysism aficiency, Tha smvironments: iImpsct conrol and prasaent 10 crganization il may concamedd
Intend to sa for advertising and refaral purpose is prohibited This report may not ba reproduced

wifvar in full withes writien apgroval of the laboratory

ik, .

la L
w 0293627 a 1119251
<i\_::-5,5 é
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) o T
CXMPRATE SERVECICS 3 B UIPMENT CALTBRATION AND TESTING SERVICES 2
Sk AL TT A AR AR JRAED SO 15, SLUANLUANE, SEUCKLLVASNES BASGRIN M8 Makicet 5 s
P ST NST RAX BITIARE eepri e ;::r“”u 3‘3’:"""3-’“ c-:un.. :‘2:!:10!
itinn As-Received :  Lsod liom age.:
Referonce 220T-OTZIWEC-E
Cart. Mo Z2LM1OY Procedure Used -

Page: 1 of 3
= - -
Certificate of Calibration
Equipmant : DO Matar wilh Sansor
Manufagturer s
Madlel | Pro 200
Serial Na, | PR 104053
D N, LWAE EFWL.OBS2562(ENY DD D1/EZ)
Submitted by : Uniled Anadyst and Enginesring Coraiftant Co. Lid
3 Box Udomsuk 41, Sukhumyvt Road,
Bangchak, Phrakhanong,
Barghok 10260
Location : TPA On Site Calibration Laboeatony
Roceived Ordar - 25 Juty H022
Calibyrated Date - 1 Augusi 3022
Ambient Temperaiure | (310 )C
Relative Humidity : (5030 )%
AC Line Voltage | [Z20:22)V
Caliisated by - Kimchil Pramprat
Appeoved by : Wk,
Approvad Signatory
[ Pornihippa  Tameymil
() Malos Butinaan
[ ) Suswit Imjas
lssuwe Date - A Augus! 2002
The Unceriaisties are for o o o ¥ wl by 3%

taﬂms‘l:imuqu
A 0043835

Calibration wore conducted using in-house calibration procedure CP-OT socording o comparson with

Incusirial Platinum Resislance Tharmomatsr | IPRT | imlo Temperatuna Bath,
The lemparaiors scals used was based on IT5-80

Condition of this rsult of CARLTNIGH
1. Referancn standand instrumsnt -
Instrument Madel Savial N, et Mo, Dus Date

1) Digital Thormesmesar 15024 AEZBAT Fi144 20 Ot 2022

2. Thin cerfificate is vakd only i the llem calbrated on daie ard place of calibration.

3. This cer ion in o the Systom of Uni

Bepult of Cllbrtion ;»  (* ) Without Adgstrant

Function : Temparatung: massuremant

Thi instrument was conrociod with emperature sensor, S0 18K100883

Caill ULC* Coverage

Point | Depth | Tempersture | Reading L. || aeaae | ey
[h] { mm | 1G) [C) () [2C) L]
250 120 24995 240 0,385 ot 2.00
30.0 120 29998 204 0. 508 016 200
35.0 120 35.000 345 . 500 0.16 200

WUCT | Ut Unadir Cakbration

Tha roparted uncerisinty of moasuremon was basad on & standard uncerninty muttiplied by o

coverage lnclor k. providing 8 lovel of confidence ol approxienately B5 %

-oba-

Wik .

nmslumuny

a 1118632
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i CORPMYEATE SERVICES ¥ BOUIPMENT CALIBRATIIN A5 TESTING SERVICES \/F."“-"‘,; w

Ay
Pl

TECHROLOGY PROMOTHIN ASSOCTATION (THATLAND-TAPANY !%
—

E FH PATTANATARY ROALD 300 00, SUANULIAMGL SUANLUAN B0, 020 haale R 4
. TEL BT HMERTT FAX (7] AT S
CertMo.: 22CH1T28
Page: 1eld
Certificate of Calibration

Equipment : pH ilotsr

Manufaciurer EcoSansa

Mo pHIO0A

Serial No. : JCO3ASE

D Mo - LAE EFML.OBAREERENY pHOVED )

Condition As-Received: Used Item

Racaived Dats | 0 Decamber 2072

Calibration Dals | 21 Dwcamber 2022

Reference = 2212-D5BRWSC-1

Submitted by : United Analyst and Engineanng Consukant Co. Lid,

3 Sol Udomaus 41, Sulthunrdt Road,
Bargehak, Pheakharang, Bangkos 10280

Ambient Temperature @5 & 35 C
Felative Humidity : S0 2 15)%
Calibration Procedurs 10 - house method

- CPLCHE by direct measurement wilh standsrd
voitage calibraior and dinect messuremen! wih
cenified rederance malenal (CRAT)

- CP-CHE by wilh standard

Calitrated by © Wanskoen Lemgagirakul
i

Appravesd by
{ )Mnies Butkroes
{ ) Saithip Msangmal
{ ) Warakom Leengagrakid
Iesua Date 23 December 2022

CartNo.: 22CHITZA

Fage. 20f3

Condition of this calibration result
1 Refarance SIandard Insumant | -

Irsbrument Serial No. 1D No, Cerl. No. Due Date
1) Document Process Calibralcr  B4000048  130RC11E ZZE2TED 24 Aung 2029
2) Ral. Slandard Thermemelar 2156080 130RCHLE 221288 20 Oct 2023
This: fon in o the Systom of Unit maninined at:-

- Tmcoahle io Matonal Instituio of Metrclogy (Thailand], NIMT

2. Certifed The i resulls ane bie o 51 thnough TP chem Lid.

ANEL-ASO Matoral Arcredlation Board, Accredied No. AR- 1835

Bufter Sclution Manufacturer Lat N, Ex . dats
oH 4008 CPA cham 83658 Off Judy 2024
pé 987 CPA chem 823322 20 June 2023
pH 10,008 CPA chem B2B580 08 July 2023

3. This cariificaie is valid only io the iem calibrated on dale and place of calbralicn.
Calibration Results

Function : mV Measuremant

Parforming standard curve by Fluke at pH i4,71{7,10)

Mominal ‘Standard Uncasainty of Coverage
Unit Under Valua Voltage  Actual Reading Measuramant tactar
Calibyration It
5 my = i (s k
pH Watee 400 177.48 i 4mM 058 200
BN SOOI T.00 0.00 o 7.00 a5 200
.00 oo ] 7.00 0.58 200
000 -1FT .48 -8 0.0 a.58 2.00

enansluaIugy

Cerl.No.. ZZCHITZE

Page. 3ol
Caliration Hesulls
Funclian | pH Massuremant
Parforming ihres buffers standard curve by using buffer nominal o (4.7H7,10)
Linit Unider Stendard pH Aciual pH  Actusl mV Uncartairly of  Coverage
Calibratian Bufter Solution Reading Reading pH measuremant  factor
| i mv) {z) K
BH Eacrode 4008 a0 158 00078 200
B ZNR02SIABOSITT 6087 LL- -] - 0.0 200
| 8987 7.00 14 oo 200
10.008 10 -180 00088 200
Funtion ;: Temperature Messuramant
{*) Wathout adjusiment
This equipment was connecied with Temparature Probe;
- Model o
- Sanad Noi, FHIIUZSIASISITT
Dimersen of probs;
= Langth 112 M.
= Ciarrtar 12 mim.
- immersion Deplh | 100 mm
Coalibrat on Standard uuc o Uncertainty of  Govarage
Paint Tamparatura Raading maasuramani Eaciar
(o} (] ey ["c) {2°C) k
250 28,001 %1 0000 013 200
0 002 01 X3 01y 200
=0 35,003 E-5 ) ouoeT 0.13 200
Romark - = UUC* = Unit Undar Calibration
The reported uncertainty of MeasuramEnt wikd based an 8 unogrtainty mult by i

factor k, providing & kevel of confdence of oppromimataly 85 %.
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i 16 Tens
) Wil
1 Benzens Fepiilibrium Headspace, Gas Chromatographac/
Mass Spectiometric Method "
2 Catbon tstrachlofide Equilibrium Headspace, Gas mnmuoqraph-cf
Mass Spectrometnc Method
3 1,2-Dichloroethans Fquilibrium Headspace, Gas Chromatographic’
Mass Spectiometric Method
4 | 1,1-Dichiseoethylens Fryslibeium Headspace, Gas Chromatograghic/

Masss Spectometric Method ™
5 cis-1,2-Dichlomoethylens Equiliteium Headspace, Gas Chromatographic/
Marss Spectromedric Method ™
& | trans-12Dichicroetiyiens | Equlirium Headspsce, Gas Chromatographic/
Mss Spectrometric Method ™

T Ethylbenzine Equilibilum Headspace, Gas Chromatographic/
Mass Spectiometic Method
B | Methylene chloride Equilitiium Headspace, Gas Chiomatographic/
Mass Spectromatic Method L
] Styrena Equillibium Headspace, Gas Chromatographic/
| Mass Spectramatric Method
10 Tetrachloroethylens Eqilibrium Headspace, Gas meamﬂ
Mass Spectrometic Method
1| Tolumne Exuilibrium Headspace, Gas Chromatographic/
Mass Specirometric Method '
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