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Environment Research & Technology Company Limited
250114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fux 0-2954-7747

E-mall : envi@enviresearch.co.ah

envi

wwiwenviresearch.coah
Head Office/Tax 1D D105 542 064 981

EnviRONMENT RESEARCH & TECHNOLOGY Co., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Cuotation 202300730 Date MNovember 1, 2023
Sampler Location Traifuunafoynrnd Start Tima 9:08 AM
Sampler Numbar TSP No.AlD Transfer Standard Type Orifice Siop Tima 18 AM
Instrument Modal HIVOL-BBCBE Calibrator Modal TE-5025A
Motar Serial Mumbers 201204 Calibrator Serial Number 3362 Calibraled By Mr. Aukkaranil Boonsong
Recorder Seral Number 1504
Plala {Delta H} (A) (%) (1} (Y) Temparalune | Baromatic | Stant Stop
Mo. |Pressure Drop Across Orifice (inH 0} |Au:qpyp“xrmaj]ﬁ Qstd = (Um)[(A-b)] jample Flow Rate indeatal |G = I[:Famel[l'ujl'aﬂw Pressura Mater Meter
Posiliva | Negative | AH,0 (m’fmin ) { 4min ) (K = "C+273) (mmHg )
5 14 14 28 1.65508 FE:AFERT 32.0 A1.65 030 T56.0
i 24 24 48 216701 1.06807 41.0 40.55 303.0 756.0
10 a5 35 7o 261692 1.28838 49.0 4847 303.0 T56.0
13 4.5 4.5 9.0 286730 1.45992 56.0 55.39 303.0 756.0
18 54 54 108 3.25052 1.59858 61.0 60.34 303.0 756.0
Linear Regresstion Y ONX:Y=mX +b Average 303.0 756.0
1 ]31990 {m) 204234 | Linear Equalion ¢ 0999526 |puiamentig) 760.0
2 |interceptib) -0.01435|Set Point Flow Rate { X ) (m /min) 1.133 r 0.999763| Tynp 208.0
3 |Comelation Coalficient ( r ) 0.95993|Final Sa1 Flow Rata = (1) 0 {PaPstdl"(TsidTa) 0978322043
i | C={PaiPsid)(TsidTa)"0.5| 0989101634
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 36.886807x + 1.300721
R* = 0.999528
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( Mr.Panupon Podang )

Environmental Scientist

Technician

F-AB-019, Rev. 01, November 16, 2018




Environment Research & Technology Company Limited
25104 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkek 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

envi research

www.enviresearch.coath
Head Oifee/Tax 1D D105 542 064 981

EnviIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quatation 2023-00730 Date Hovember 1, 2023
Sampler Localion Trafunminfayasal Star Time 9:18 AM
Sampler Number PR-10 Ho.23 Transfer Slandard Type Oifica Stop Time 9:28 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-S025A
Maolor Sarial Number 2135 Calibrator Senal Number 3362 Cafibralod By Mr, Aukkarawil Boonzong
Racondar Senal Number 230
Plale {Delta H) (A) (X) ({}] {Y) Temparature | Baromatric | Stan Stop
Mo, |Pressure Deog Across Ovifica (#H,0) EﬁH.OtPNP.,..H'F.JTSH‘? Qstd = (Wml{A-b)] jample Flow Rata Indcatio] |G = |[{pg_1p_~m.”naﬂ” Pressura Meter Mater
Positive | Negative | AH0 (mimin) { W fmin } (K = "C+273] (mmHg )
5 15 1.5 30 L7137 084586 30 30.66 303.0 T56.0
7 28 26 52 2.25550 111140 420 41.54 303.0 756.0
10 35 35 70 261692 1.28836 50,0 49.46 303.0 756.0
13 45 45 ] 296730 1.45002 56.0 55.39 303.0 756.0
18 55 55 1.0 328048 161326 61.0 80.34 303.0 756.0
Lingar Regresstion YONX:Y=mX+ D Average 303.0 756.0
1 |Sopaim) 204234 |Linear Equalion I ; 0.9964 19| Patdimmtig) T60.0
2 |intercepl(b) .0.01435|Set Paint Flow Rate { X ) (m fmin) 1.133 r 0.9982079Tqp 208.0
3 |Correlation Coafficient { r ) 0.90993 | Final Sel Flow Rate = (1) 0 (PaiPsid)*(TsldTa) 0.978322043
Resul | Co(PaPsid)'(TsidTa)"05|  0.080101634
COMMENT
Andersen Instruments, Ing.
IC (CFM) Qstd-IC y = 30.050402x - 1.884778
* = 0.99641
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Environment Research & Technology Company Limited
2E14 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak S, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

F-mall : envif@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. b s
Head OfMce/Tax 11 D105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Cuntalion 2023-00730 Dale November 1, 2023
Sampler Location W@ eamimnn 14 Stant Time 10:18 AM
Sampler Number TSP NoA3 Transher Standard Type Crifice Stop Time 10:28 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-S025A
Molor Serial Numbar 704 Calibealor Serial Number 3362 Cafibralad By Mr. Aukkarawil Boonsong
Recorder Serial Number 4651
Plala (Delta H) (A) (%) (1 {Y) Temparature | Barometic | Stan Stop
Mo. | Pressure Drop Across Orifce (nH,01f [AH,O(ParE, )T, /Ta)] | Qstd = (1mI{A-DI] fsmpts Flow Rate Ingeatal |G = I[{PaiP, T, /Tal'" Presswre | Meler | Meter
Positive | Megative | AH,0 { m’fmin } { #hmin ) 'K ="C+273| (mmbg)
5 1.5 15 30 Lnmy 084585 320 d1.65 303.0 756.0
T 24 24 48 216701 1.06807 400 39.56 303.0 756.0
10 35 35 7.0 261692 128838 a8.0 4748 303.0 756.0
13 44 4.4 a8 203415 144369 S4.0 5341 303.0 756.0
18 54 5.4 108 3.25052 1.50850 60.0 59.35 303.0 756.0
Lingar Regresstion ¥ ON X :¥Y=mX+b Average 303.0 T56.0
1 |stopa(m) 2.04234 | Linear Equalion i’ 0.999691 lpudimmng)  760.0
2 |ntercept(b) 0.01435|Sal Point Flow Rale { X ) (m fmin) 1133 r 0.9998455 | Tyye 208.0
3 |Comelation Coefficient { r} 0.89993 | Final Set Flow Rate = (1) 0 (ParPsid)"(Tstd/Ta) 0978322043
Rasult C=(Pa/Psid)*{TstdTa)"0.5 0989101634
COMMENT
Andersen Instrumeants, Inc.

IC (CFM) Qﬁtd'lc y = 36.746730x + 0.326492

R* = 0.999691
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{ Mr. Prayun Detkla ) { Mr.Panupon Podang )
Technician Environmental Scientist

F-AB-029, Rev, 01, November 16, 2013
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Environment Research & Technology Company Limited
257104 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak 5i, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-T747

E-mail : enviienviresearch.co.dh

www.enviresearch.coth

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

( Mr. Pr

Technician

(CQualalion 2023-00730 Dale Hovember 1, 2023
Sampler Location thuiagmrnmms 14 Start Tima 10:08 AM
Sampier Number PM-10 No.28 Transter Standard Type Oiifice Stop Time 10:18 AM
Instrumant Madel HIVOL-BMBBE (Calibrator Modal TE-5025A
Modor Serial Number 2206 (Cabbralor Sanial Number 3362 Calibraled By Mr, Aukkargedt Boonsong
Recandar Sedal Number 2613
Flale {Delta H} (A) (%) ] {Y) Temparature | Barometric Starl Stop
Mo, |Pressure Drop Across Odifice (nH,0) IﬂH;O(Pa'P,HKT,u‘TSHw Qstd = (Vim){(A-b)] |smpte Flow Rata indcatio] | = [(Pwm:.nmnaj]'! Prassure Matar Meter
Positve | Negative | AH,0 (m’imin ) { #'imin ) ('K =Ce273] (mmkig)
5 1.5 15 30 LT 0.84586 300 2067 303.0 T56.0
7 25 25 50 2211710 1.08895 41.0 40.55 303.0 T756.0
10 a4 a4 6& 257926 1.26892 49.0 4847 3030 7156.0
13 A4 A4 6.8 283415 1.44369 56.0 54.40 303.0 TH6.0
18 5.5 55 1o 3.28048 161326 62.0 61.32 3030 T56.0
Linear Regresstion ¥ ON X :Y=mX + b Average 303.0 T56.0
1 [siope (m) 204234 Linear Equation I ’ 09077 13|pstapmntig| 7600
2 |intercept{b) -0.01435] Se1 Paint Flow Rale E}(Hm’ﬂﬂln;l 1.133 r 0.9988558 | T, e 298.01
3 |Comelation Coafficient { r ) 099993 |Final Sat Flow Rate = (1) 1] {Pa/Pstd)(TsldiTa) 0.978322043
Resull C={Pa/Pstd)*(TstdTa) 0.5 0.989101634
COMMENT
Andersen Instrements, Inc.
IC (CFM) Qstd-IC y = 40.976800x - 4. 441475
R*= 0997713
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( Mr.Panupon Podang )
Environmental Scientist

F-AB-028, Rev, 02, June 3, 2019




Environment Research & Technology Company Limited
25114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkek 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-muil : envl@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.co.th
Head OMeeTax 1D 0105 542 064 951

=
envi research #
y

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Cuotation 202300730 Dale Hovember 1, 2023
Sampler Location yAlEsTIINATINY Start Tima 11:13 AM
Sampher Humber PM-10 No.25 Transler Standard Type Orifice Stop Time 11:23 AM
Instrsment Model HIVOL-EMBBE (Calibrator Model TE-5025A
Motor Serial Number 2150 Calirator Serial Number 3362 Calibrated By | Mr. Aukkarawil Boonsong
Recarder Serial Number 2409
Piale (Delta H) {A) (x) (n ) Temparalure | Baromelric | Start Stop
No. | Pressurs Drop Across Orfice finH, 00 (AH,O(PaiP, T “ﬂg}]"‘ Qstd = (1mi{(A-b)] Jsmple Flow Rate ndicatiof | = |[;pa,pmmm.-ra1]" Pressure | Mater | Meter
Posilive | Negative | AH,0 { ' fmin ) { flimin ) ('K = *C+273| (mmHg)
5 14 14 28 1.65508 0.81741 ano 30.66 303.0 756.0
7 25 25 50 221170 108495 A0.0 39.56 303.0 756.0
10 a4 34 68 257926 1.26002 48.0 4748 303.0 756.0
13 45 45 a0 2.96730 145002 54.0 5341 303.0 756.0
18 5.5 55 1.0 3.268048 161328 61.0 60.34 3030 756.0
Linear Regresstion Y ON X Y= mX+b Average 303.0 756.0
1 |siope(m) 2.04234 Linear Equation I r 0.906724|Psicimmttg| 7600
2 |intercapt (b)) 0.01435|Set Foint Flow Rate ( X ) (m min) 1133 r 0.9983607 [T, 298.0
3 |Comatation Coefficient {r } 0.99993 | Final Set Flow Rate = (1) 0| (PaPsid)(Tsida) 0.978322043
Result C={PaPstd)*(TsidTa)" 0.5 0.969101634
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC ¥ = 37149693 - 0.150624
70.00 R* = 0.996724

10.00 —

0.00 Qstd (m*min)
0.00 020 040 060 0,50 1.00 120 1.40 160 1.80 200 220 2.40

YA o e
{ Mr.Panupon Podang )

Environmental Scientist

Checked By
{ Mr. Prayun Detkla
Technician

F-AB-028, Rev. 02, Jun: 3, 2019




Environment Research & Technology Company Limited
25114 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkek 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envif@@enviresearch.co.th

envi research

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Cuolation 2023-00730 Date Movarmber 1, 2023
Sampler Location yniiEsTIinAnny Start Time 11:03 AM
Sampher Numb-er TSP Ho.A19 Transler Standard Type Orifice: Stop Tima 1113 AM
Instrsment Model HIVOL-BRCBE Calibrator Model TE-5025A
Molor Serial Number 2014-04 (Calsbrator Sedal Humber 3362 Calibraled By Mr. Aukkarawit Boonsony
Recorder Serial Number 7ar2
Plala (Delta H) (A) (%) n (Y} Temparatura | Barometric Start Slop
Na. |Prassura Drop Across Orifica (rt,0)] [AH.O(PalP, NT,.Ta)]) | Q81 = (Umi{A-D)] [smote Fiuw Rate Ingcatal |C = I{PatP, T, STa Presswe | Meter | Metar
Positive | Negative | AH,0 (m’fmin ) {A'fmin } ('K = *Ce273) (mmHg)
5 14 14 28 1.65508 08174 310 30,66 3030 756.0
7 24 24 48 216 1.06807 40.0 39.56 303.0 756.0
10 34 34 68 257028 1.26992 48.0 A7.48 303.0 T56.0
13 43 a3 a6 2.90062 142727 55.0 54.40 3030 756.0
18 53 53 10.6 3.22028 1.58379 60.0 59.35 303.0 T56.0
Lingar Regresstion ¥ ON X :Y=mX + b Average 303.0 756.0
1 |stope(m) 204234 |Linesr Enuation ' 0.098324 [pyigpmmiig] 7600
2 |ntercept{b ) 001435 | Set Point Flow Rale (X ) lm’ﬂ“ln] 1.133 r 09091616 Ty 208.0
3 |Comelation Coafficient {r ) 0.999%3 | Final Sel Flow Rate = (1) 0] [Pa/Psid)*{TstdTa) 0.878322043
Resull C={PaiPsid)"{TstdTa)"0.5 0.889101634
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 38.123660x - 0.727650

R =0.998324
70.00

30.00 i

10,00

Qstd (m¥min)

0.00

0.00 0.20 0.40 0.60 0.80 1.00

Checked By .ccoorievvcnerecciofninienaneees

[ Mr. Prayun Detkla ) _
Technician Environmental Scientist

( Mr.Panupon Podang )

F-AB-019, Rev. 01, November 16, 2018




Environment Research & Technology Company Limited
257004 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Roml,

Thung Song Hong, Lak 5i, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@ enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. sy
Head OMiceTax 13 0105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 202300730 |pats November 1, 2023
Sampler Localion AutiFnTA TR (nRLNaL) ismf Time 15:26:00 AM
Sampler Number TSP HoA18 Transler Slandard Type Orifice Stop Time 15:36:00 AM
Insirumant Model HIVOL-BBCBE | Calibrator Model TE-5025A
Mator Serial Number 201403 Calibrator Serial Number 3362 Cafibrated By|  Mr. Aukkarawit Boonsong
Recorder Serial Number 7373
Plate (Delta H) (Al (X} {n (Y) Temparature | Baromaldc | Slan Slop

No. |Pressure Deop Across Grifca (aH,01| [AH,O{PalP, T, /Tal) | Qstd = (Um)l{A-b)] [impie Ficw Rats Indicato] IC = If{ParP,, T, Ta)]' " Prassre | Meter | Mater

Positive | Megative | AH,0 { mmin ) { Wimin ) (K = *C+273] (mmHg)

5 15 15 30 171317 084566 220 31.65 3030 756.0

7 24 24 48 2.16701 1.06807 410 40,55 303.0 756.0

0| 34 34 68 257926 126002 490 48.47 303.0 756.0

1B a4 44 8.8 293415 144369 550 54.40 303.0 756.0

B | 53 53 106 322028 1.56379 600 50.35 303.0 756.0
Linear Ragresstion ¥ ONX:¥Y=mX+ b Averaga 303.0 756.0

1 |stope(m) 204234 Linear Equation ; 0.998781 [psgimmitg] 7600

2 [intercept (b) .0.01435]Set Point Flow Rate { X ) (m fmin) 1133 . 0.9993003{T,rp 2080

3 |Comelation Cotfickent () 099933 |Final Set Flow Rate = (1) 0| (PaiPstd)*(Tstd/Ta) 0878322043
Resull | C=(PalPsid(TaidTa) 05|  0.889101634

COMMENT
Andersen Instruments, Inc.

y = 37501143 + 0297087
R? = 0.988781

IC (CFM) Qstd-IC
70.00

40,00 : . 4

2000 - |~

10,00 - -

Qstd {(mfmin)

0.00

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2100 220

P’-’a .
Checked By  .ooovvuvernn. il el
{ Mr. Prayun Detkla ) TR St { Mr.Panupon Podang )
Technician Environmental Scientist

E-AB-029, Rev. 01, November 16, 201%
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkek 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envif@enviresearch.co.th

www.enviresearch,.co.ih

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

{ Mr. Pray\in Detkla )
Technician

Quatation 202300730 Daloe Hovember 1, 2023
Sampler Localion AuilinraE LY (A Kyl Start Tima 15:36:00 AM
pler Numibser PM-10 No.12 Transfer Standard Type Orifice Stop Timea 15:46:00 AM
Instrument Model HIWVOL-BMBBE Calibrator Model TE-5025A
Molor Sedal Number B2012-10 Calibrator Sedal Number 3362 Calitvaled By Mr. Aukkarawil Boonsong
Recordar Seral Numbser 4650
Plale (Delta H) (A) (x) () () Temparalure | Barometic | Start Stop
Mo. | Prassuro Drop Across Orifice finH,0)| [AHEQ{Pﬂerrajlw Qsid = (Uim)[{A-b)] [smpte Flow Rate indicatio] 1C = l[EPaJ'P“,H‘I',,.,fIa}]ﬂ Pressure | Mater | Meler
Positive | Negative | AH,0 (m’fmin } { #hmin ) (K= "C+273)] (mmHg )
5 15 1.5 3.0 1.7 0.84586 azo 3165 3030 T56.0
T 25 25 50 221170 1.08805 410 40.55 303.0 T56.0
10 a5 as 70 261692 1.28836 50.0 49.46 303.0 756.0
13 48 48 92 3.00000 1.47598 56.0 §5.30 303.0 756.0
18 5.5 56 1a 3.29536 1.62055 62.0 61.32 3030 156.0
Linear Regresstion ¥ ON X :¥=mX + b Average 3030 T56.0
1 |Stope{m}) 204234 | Linear Equalion l'2 0.998045 | PatdimmHg) T60.0
2 |intercept (b) -0.01435| 521 Point Flow Rata (X ) (m fimin} 1.133 r 0999022 |T,1n 208.0
3 |Corralation Coafficient (r) 0.59993|Final Sel Flow Rate =(1) 0| (Pa/Pstd)*(TsladTa) 0978322043
Rusull C={PaPsid) (TsidTa)"0.5 0.980101634
COMMENT
Andersen Instruments, Ine.
IC (CFM) Qstd-IC y = 38.341607x - 0.794354
R* = 0.898045
70.00 % d
d
= rd
,.r/
60.00
= ¥k
- J,
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Checked By

( Mr.Panupon Podang )
Environmental Scientist

F-AB-028, Rev. 02, June 3, 2019




RECALIBRATION
DUE DATE:

Banary 17, 2024

Calibration Certification Information
Cal, Date: January 17, 2023 Rootsmeter 5/N: 438320 Ta: 295 *IiK
Operator:  tim Tisch Pa: 740.2 mm Hg
Calibratioh Model #:  TE-5025A Calibrator $/N: 3362
Val, it Vol. Final Avol, ATime AP AH
Run {m3) {m3) {m3) imin} {mm Hg) [In H20}
i 1 2 1 1.4140 3.2 2.00
2 3 4 1 0.9920 6.4 4.00
3 5 6 1 0.3930 80 5.00
4 7 g 1 C.8490 88 5,50
5 9 10 1 0.7004G 12.8 B8.00
bata Tabulation
Fa Tstd_) -
Vstd Qstd \/ ﬂ‘H( Psid )( Ta Qa ﬂH( Ta/ F’E')
{m3) {x-axis} (y-axis) Wa {x-axis} {y-axis}
0.97585 0.6927 1.4027 0.995¥ 070492 0.8928
09753 0.9832 1.9837 0.9914 0.9933 1.2626
0.9732 1.0898 22179 G.org2 1.1077 1.4117
0.59721 1.1450 2.3261 0.9881 1.163% 1.4806
0.9668 13811 2.3054 0.9827 1.4039 1.7856
= 2.04234 m= 1.27883
QSTD h= -0,01435 QA b= -0.00913
= 0.993493 r= 0.99983
Calculations
Vetd=|AVal{{Pa-AP)/Pstd){Tstd/Ta) Vas|AVol{{Pa-AP)/Pa)
Qsted= |Vsid/ATime Qa=|Va/ATIme
for subseqguent flow rate calculations:
= Pa_\/ Tstd = N
Qstd= 1/m ((\/aH( L )( 3t ))h) Qa= 1/m (( ﬂH(Ta/Pa)) b)
Standard Conditions
Tstdl: 298.15 =y RECALIBRATION
Pstol: 760 mm Hg
Key US EPA recommends annual recalibratian per 1998
AH: calibrator manometer reading {in H20} 40 Code of Federal Regulations Part 50 to 51,
AP rogtsreter manometer reading {mm Hg) Appendix B to Part 50, Reference Methad far the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual harometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intarcept
m: slope

1 Environmental, Inc.

South Miami Avenue
ge of Cleves, OH 45002

www.tisch—env.com
TOLL FREE: {877)263-7610
FAX: (513)467-9009




T—— METTLER TOLEDO
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B6/0 - BE6S Losolle Rd.. Banpna Tal Sub-DHatrct
Bangra Chathit, Barwiok 10260

e METTLER TOLEDO -:~ ::

THI3E-A0 10117 73-a00-TH

Measurement Results

66 2731 NIAT h
MT-TH SerdcaSuppartfint.com hat- TS 1702
AL IMRATION D82
: L] -
Accuracy Catibration Certificate
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Environment Research & Technology Company Limited
250004 Mu 6 Sol Chinnakhet 1, Ngam Wong Wan Rooud,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7T45-6 Fux 0-2954-7747

E-mall : envi@enviresearch.co.ith
www.enviresearchoooth
Head Office/Tax 11 0105 542 064 981

ENvIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of NOx Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name o roudauaud
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00730
Serial No. JBGUBA4N Calibration Date October 31, 2023
Analyzer Unit ppb Time 2:26 PM

Instruments for Calibration

Instruments Manufacture Maodel Serial Number
Zero Air Supply ) Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 50, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb ) NO ( ppb ) NO; ( ppb ) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 0.2 0.0 -0.1 0.0 0.3 0.0 - - -
Span 400 391.8 | 400.0 | 391.2 | 400.0 | 06 0.0 - - 2.2
! Calibration Curve | B E
I 500 -
| & 450 A |
| & 400 - 4000 |
B E L < BB l
i g :gg N s Bafore
| 2 200 - e | A
|8 150 - !
1 & 100 | : !
| 50 - |
| 0 il 0.0 B . y : wr— . . |
i 0 0 100 150 200 250 300 350 400 450 500 |
i Standard Value |
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370
Observed Value
|
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO my 26 3.0 Voltage of the measured NO value
Signal NOx my 14.7 151 Vollage of the measured NOx value
Detector °C 41.5 41.5 43°C+5°C
Ambient kPa 101.5 101.5 Current atmospheric pressure
DC 24V v 23.7 23.8 24V 0.5
DC 5V \i 5.0 5.0 5V 0.5
|NO Slope - 0.78170 0.81240 0.50000 - 2.0000
[nOx Siope - 0.76180 0.80650 0.50000 - 2.0000
\[4 . (]
II 4 __4-'—'_'_'-1, == |
';M T 0o |5
Calibrate By : { Checked By: [l
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
October 31, 2023 October 31, 2023
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envi research

Environment Research & Technology Company Limited
25/104 Mu 6 Sof Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7T745-6 Fax 0-2954-7747

— [ | - . E-mail : envifenviresearch.coith
ENVIRONMENT RE§EARCH & TecHnoLogy Co,, LTD. PR “”"u:m‘:r“‘;:"l
Calibration Data of NOx Analyzer
Analyzer Performance Test
Equipment Gas Analyzer { NOx ) Customer Name Wuiod raudawaud
Manufacture API Location Envi Research
Model 200A Quatation 2023-00730
Serial No. 1464 Calibration Date October 31, 2023
Analyzer Unit ppb Time 210 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 1M 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 50; = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas S““ﬂ:{:f“ NO, (ppb) | NO(ppb) | NOz(ppb) Stability | % Abs Error
Before| After | Before| After | Before| After |Before| After
Zero 0 0.9 0.0 0.7 0.0 0.2 0.0 - - -
Span 400 406.7 | 405.0 | 406.2 | 400.0 0.5 5.0 - - 1.6
[ 1
: Calibration Curve I = ==1x00 :
(S ‘ ——
! 450 A I
1_ = 400 A |
| g 350 - I
| 2 300 |
! E sl wtp—= Before |
! g 200 - = &= = After I
| 5 sl
! 5 150 - |
! 100 - |
| 50 | i
i 0 EEI . : ’ - , . ' . i
! 0 60 100 150 200 250 300 350 400 450 500 l
[L Standard Value [
................................................................. J
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Environment Research & Technology Company Limited
25/114 Mu 6 Sol Chinnakhet I, Ngam Wong Wan Rond,

Thung Song Hong, Lak 51, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

envi research

E-mall : envif@envirescarch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. el T
Head Office/Tax 1D 0105 542 064 981

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit e Nominal Range
Adjust | Adjust

Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.50 0.20 < 2 with zero air
Sample Flow SAMP FL cc/ min 521.00] 518.00 500 +/- 50
Ozone Flow OZONE FL cc/ min 79.00 | 79.00 80 +/-10
PMT signal PMT mV 47.40 | 48.00 0 to 5,000
Auto - Zero AZERO mV 39.4 39.6 -20 to 150
High Voltage Power Supply HVPS A 777.00) 777.00 450 to 900
Reaction Cell Temperature RCELL TEMP *C 50.00 | 49.90 50 +-1
Box Temperature BOX TEMP °C 31.50 | 31.60 Ambient temp.+3 / -7
PMT Temperature PMT TEMP *C 7.10 7.00 7+-1
Converter Temperature MOLY TEMP *C 313.70) 314.00 315 +-5
Reaction Cell Pressure RCEL In-Hg-A 8.40 8.50 210 10 ( Constant )
Sample Pressure SAMP In-Hg-A 30.30 | 30.10 Ambient - 1 { Constant )
NO, Slope NO, SLOPE - 1.272 | 1.251 1.000 +/- 0.300
NO, Offset NO, OFFSET my 370 | -3.70 0+/-20
NO Slope NO SLOPE - 1.277 | 1.256 1.000 +/- 0.300
NO Offset NO OFFSET mV -3.60 | -3.70 0 +-20

oo
oo

T’P—7
| 1 l:nvi research

o mas g
| // EoDOWE / \]
- (=] ] =00 / o
' /’\J Wmfmuummmm et . {_.L:‘-I "
Calibrate By : Checked By : : I
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
October 31, 2023 October 31, 2023
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Environment Research & Technology Company Limited
257104 Mu 6 Soil Chinnakhel I, Ngam Wong Wan Road,

s o Thung Song Hong, Lak Si Bangkok 10210
Envl Tesear CI-l Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail @ envifenviresearch.co.th
www.enviresearch.coth

Head Offices Tax 11y 0105 542 064 981

EnvIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Tfviod rautauaud
Manufacture HORIBA Location Envi Research
Model APNA-3T0 Quatation 2023-00730
Serlal No. KPACWVENA Calibration Date October 31, 2023
Analyzer Unit ppb Time 2:48 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env, 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 50, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb ) NO ( pph) NO; ( ppb ) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.5 0.0 0.1 0.0 -0.6 0.0 - 5 -
Span 400 396.3 | 4000 | 394.2 | 4000 | 21 0.0 - - 1.5
! Calibration Curve | the
| 500 -
| & 450 |
| & 400 g [
(fe il l
i g i:g p w—sBefore
I'2 200 =t Mur
I'g 150 .
I & 100 4 . |
i s BB~ !
! 0 T m T L L T T L T T I
+ 0 0 100 160 200 250 300 350 400 450 500 |
'| Standard Value i
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370
Observed Value
P t
Ba——— HnK Before Adjust | After Adjust NN Rotims
Range ppb 500 500 0 - 500 Standard
Signal NO mV 1.9 2.0 Voltage of the measured NO value
Signal NOx my 14.7 14.8 Voltage of the measured NOx value
Deteclor *C 42.1 42.0 43°C+5°C
Ambient kPa 101.2 101.0 Current atmospheric pressure
|DC 24V Vi 23.8 23.8 24V £0.5
|oc sv v 5.0 5.0 5V 0.5
MNO Slope - 0.91997 0.92145 0.50000 - 2.0000
MOx Slope 0.92375 0.92856 0.50000 - 2,0000
¢ f/‘"‘\_
I -
7% s
BVRORME REGARCH A TEGHNOLOGY CO-LI b U
Calibrate By : { Checked By:

(MS.SUTATIP IM-NOI)
October 31, 2023

{MR.PANUPON PODANG)
October 31, 2023

Page 1



Environment Research & Technology Company Limited
25114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkoek 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envif@enviresearch.co.th

envi research

www.enviresearch.co.dh
Head Office/Tax 1D 0105 542 064 981

-ARCH & TECHNOLOGY Co., LTD.

ENVIRONMENT RE

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer { NOx) Customer Name Tfudod raudauausd
Manufacture HORIBA Location Envi Research
Modal APNA-370 Quatation 2023-00730
Serial No. UsSWO03I1M Calibration Date October 31, 2023
Analyzer Unit ppb Time 2:21 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyle 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 50, = 54.9 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb ) NO ( ppb ) NO; ( ppb ) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.1 0.0 0.1 0.0 -0.2 0.0 - - -
Span 400 404.6 | 400.0 | 403.2 | 4000 ) 14 0.0 - - 0.8
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STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Observed Value
Parameter Unit Before Adjust | After Adjust Nominal Range

Range ppb 500 500 0 - 500 Standard
Signal NO mV 2.6 2.4 Voltage of the measured NO value
Signal NOx mV 15.3 15.0 Valtage of the measured NOx value
Detector *C 42.1 42.0 43°C+5°C
Ambient kPa 101.6 101.3 Current almospheric pressure
DC 24V v 23.6 23.6 24V +0.5
|oc sv v 5.0 5.0 5V £0.5
IMO Slope = 1.17060 1.15620 0.50000 - 2.0000
|nox Slope - 1.11920 1.10260 0.50000 - 2.0000
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Calibrate By : Checked By :

(MR.PANUPON PODANG)
October 31, 2023

(MS.SUTATIP IM-NOI)
Qctober 31, 2023

Page 1




D.

Environment Research & Technology Company Limited
25/114 Mu & Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak 51, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envif@enviresearch.co.h
www.enviresearch.eo.th

Head Office/ Tnx 11 D105 542 064 951

Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO;) Customer Name Wsuius maudaunud
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2023-00730
Serial No. ASVTX5AF Calibration Date October 31, 2023
Analyzer Unit ppb Time 2:34 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm

Single Point Calibration

Anal Val b Stabili
Standard Gas AIeEnIs. Che SUALYIRT VONIGHS DPW ) ty % Abs Error
Value Before After Before | After
Zero 0 2.8 0.0 - - -
Span 400 409.0 400.0 - - 23
1 T T T T T T M A ;:.
i R*=1.00 ||
__ 500 ,
i S 450 |
. 2 400 L ———— I
L] - !
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'@ 1004y
| & G !
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! 504 100 150 200 250 300 350 400 450 E0O I
ST Standard Value .28 T Ll a2
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
Observed Value
P t Unit Nominal Range
. " Before Adjust | After Adjust y
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 12.3 8.4 Voltage of the measured SO2 value
LAMP mv 250.0 251.2 200 mV - 1200 mV
CELL °C 3z9 329 Ambient temperature + 5 *C - 156 °C
PUMP Kpa 44.8 44.8 65 kPa or less
AMBIENT kPa 101.8 101.9 Current atmospheric pressure
DC 24V v 24.0 24.0 24V 05V
DC 5V \" 4.9 4.9 5V 105V
" % .\I
eavi research EUEEE — ':.b.‘{""r\'?
om0 =00 -
Calibrate By : EBamoraaH islcorooaiedked By :

{MR.PANUPON PODANG)
October 31, 2023

(MS.SUTATIP IM-NOI)
October 31, 2023
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7 Environment Research & Technology Company Limited
257004 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
Thung Song Hong, Lak 5i, Bangkok 10210

. l‘ ™| \S L4 N o
enyl reoecl Lh Tel 0-2054-7745-6 Fax 0-2954-7747

E-mail : envidenviresearch.coih
wwwnenviresearch.co.th

EnviIRONMENT RESEARCH & TECHNOLOGY Co., LTD.
Head OMice/Tax 1D 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

0 50 100 150 200 250 300 350 400 450 500
Standard Value

Equipment Gas Analyzer ( SO;) Costomer Name Widud raudanaued
Manufacture Thermo Location Envi Research
Model 43C Quatation 2023-00730
Serial No. 73379-373 Calibration Date Oclober 26, 2023
Analyzer Unit ppb Time 11:48 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyle 300 0165
Standard Gas Components COo = 4,516 ppm
Cylinder No : EB0123013 NO = 55.3 ppm
Expire Date : Ocl 22, 2027 S50,= 54.9 ppm
Single Point Calibration
An v b Stabilit
Standard Gas Standard Gas Value BhyEes v (WPt} el | % Abs Error
Before After Before | After
Zero 0 -0.2 -0.1 - - =
Span 400 394.0 400.0 - - 1.5
g e e e
3 y=1.00x-0.10 |
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STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Parameter Display As Unit Sl e Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperalure INTERNAL % 33.5 335 8.0°C to47.0°C
Chamber Temp CHAMBER % 45.5 45.5 43.0°Clo 47.0°C
Pressure PRESSURE mmHg 731.2 731.4 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.637 0.638 0.350 to 1.000
Lamp Intensity INTENSITY Hz 20171 20019 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE v 918 920 750 to 1,200
S02 Concentralion 502 CONCENTRATION ppb 0.5 0.9 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK oK
Interface Status INTERF_AE‘E'_ #;:TATLFS - OK OK oK
o~ |
oM
Calibrate By : Checked By:
(MR.PANUPON PODANG == (MS.SUTATIP IM-NOI)
October 26, 2023 P R EDEEE October 26, 2023
[ Jsls]
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=7 4 Environment Research & Technology Company Limited

-
envi research #
V

25/114 Alu 6 Sol Chinnakhet 1, Ngam Wong Wan Hoad,
Thung Song Hong, Lak 5i, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@menviresearch.co.th

wiww.enviresearch.co.th

ENVIRONMENT RE?EARCH & TECcHNOLOGY Co., LTD. _
Head OfMice/Tax 1D 0105 542 D64 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

0 100 4150 200 250 300 350 400 450 500
Standard Value

Equipment Gas Analyzer ( SO,) Costomer Name diios raudauausd
Manufacture Thermo Location Envi Research
Model 43C Quatation 2023-00730
Serial No. 73370-373 Calibration Date October 26, 2023
Analyzer Unit ppb Time 11:48 AM
Instruments for Calibration
Instruments Manufacture Maodel Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyle 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 $0,= 54.9 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Standard Gas Value y (ppb) 3 % Abs Error
Before After Before | After
Zero 0 0.1 -0.1 - - -
Span 400 402.0 400.0 . 5 0.5
Pttt bt b e P e P e L e O P oy
4 y=1.00x-0.10 ]
’ Calibration Curve | RI=100 |
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STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Observed Value
Parameter Display As Unit Bofore Adjust Aftor Adjust Nominal Range
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 30.7 30.8 8.0°C t047.0°C
Chamber Temp CHAMBER % 44.3 44.4 43.0°C o 47.0 °C
Pressure PRESSURE mmHg 716.4 716.5 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.389 0.390 0.350 to 1.000
Lamp Intensity |INTENSITY Hz 27367 27114 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE \) 962 962 750 to 1,200
S02 Concentration S02 CONCENTRATION ppb 0.4 0.8 0to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK oK
=7 Fr 7
\lZ O
Calibrate By : ; /J.\ Checked By : :

(MR.PANUPON PODANG
October 26, 2023

(MS.SUTATIP IM-NOI)
October 26, 2023
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Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhei 1, Ngam Wong Wan Road,

envi !'ESEE!.I'Ch Thung Song Hong, Lak 51, Banghkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envif@enviresearch.codh
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of SO, Analyzer

Analyzer Performance Test

100 150 200 260 300 350 400 450 500
L Standard Value

b b — — — — — — S S § e e s

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370

Equipment Gas Analyzer ( SO;) Customer Name Tfuied Aoudaunusd
Manufacture Hariba Location Envi Research
Model APSA-370 Quatation 2023-00730
Serial No. 12E8X34P Calibration Date August 24, 2023
Analyzer Unit ppb Time 1:39 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No : EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
e Gk Standard Gas Analyzer Value ( ppb ) Stability W A B
Value Before After Before | After
Zero 0 0.0 0.0 - - -
Span 400 386.7 400.0 - - 3.3
[ A e ot e e A s
i R Calibration Curve | R'-1lm '
i¥: L. i
:é EEE | = @ = Before E
- 2 200 j sess Aller
13 150 — —
1% 8 !
[ !
l I

Parameter Unit SRSt Yo Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (S0O;) mV 7.4 7.6 Voltage of the measured SO2 value
LAMP mvy 351.0 3511 200 mV - 1200 mV
CELL *C 35.0 35.1 Ambient temperature + 5 °C - 15°C
PUMP Kpa 43.2 43.2 65 kPa or less
AMBIENT kPa 100.5 100.5 Current atmospheric pressure
DC 24V v 239 23.9 24V 0.5V
DC 5V A 5.0 5.0 5V05V
envi research r‘: ]
|00 — ™.
Calibrate By : ST . By <AV ||

(MR.PANUPON PODANG)
August 24, 2023

(MS.SUTATIP IM-NOI)
August 24, 2023
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Adrpns Speviatiy Giases
Adreas BISA, LI

31 Kastat Besed

Ihdg &

Plumsteaduille, A 18910

Abrgas o

an Air Ligudo ornpany

CERTITFFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Parl Number: EQ4NISOE15A0202 Reference Number;  160-401604495-1

Cylinder Number: EBO123013 Cylinder Volume: 144.4 Cubic Feat

Laboratary: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG

PGVP Number: A12018 Valve Outlet; 660

Gas Code; CONG,NOX 502 BALN Cerdification Date; Oct 22, 2019
Expiration Date: Qct 22l 2027

Carldication pedommed in accardance with "EPA, |raceatihty Prelocol lor Assty and Certilicatien of Gaseos Calibiahen Standards [May 26127 doectinient EPA
GOQIR-12331, using the assay procedures bisled, Analytical Meihedotogy does nol requice correclion Tor analylical inferference. This cyllndas has a lotal analylical
unzertainty as stated Bolow willh a confidenca lovel of 955, Thate ara no signiicanl impurities which aflect 1he wse of this calibration misrg A conzents alioms ae on
volunefvolume bhasis unless ollcrwise ated,

Do Hot Use This Cylinder belewr 100 paig, ie. 8.7 megapazeals

ANALYTICAL RESULTS

Compenent " Reguested Actual FProtocol Total Relative Pousay
CGoncentration Concentration Method Uncertainty Dates
MOX 5500 PEM 55,27 PPM G - 0.8% NIST Traceable 1011452019 142242019
HITRIC OXIDE 56,00 P 6627 PPM Gt +- 0.8% NIST Tracealle 1145201 G, 1220201
SULFUR DIGXIDE 55,00 PPM 54,08 1’ G +1 0.9% NIST Traceabls 1041472019, 1D22/2010
CARBON MONOXIDE 4500 PP A6 PPM G +H- 0.6% WIST Traceable 1041472019
MITROGEN Ealance
CALIBRATION STANDARDS
Lot ID Cylinder No Cancentrat/on Uncortainty Expiration Date
13010429 KAlLO04123 97.6 PPM NITRIC OXIDEMNITROGEN 11 0.8% Jul 73, 20725
13010420 KaLd04123 96 PP NOsMITROGIZN - 0.B% Ju 23, 2025
16016235 KALDO4414 97 69 FPM SULFUR DIOXIDEMNITROGEN +f- Q.8% Dee 23, 2024
oH012318 KALONYA2) 4857 PP CARBON MONCXINEMNI TIROGEN - 0.6% Jun OF, 2024
ANALYTICAL EQUIPMENT
Instrument!iMake/Maciol Analytical Principle Last Mullipoint Calihiration
MKS FTIR - GO - 000923781 FTIR Sep 26, 2019
MIKS FTIR - MO - Q00928784 FTIR Ocl 18, 2019
WMES FTIR - NQx - DOG228781 FTiR Oct 18, 2019
MRS FTIR - 502 - 000928741 ETIR Oci 03, 2019

Tria<l Data Available Upon Request
NOTES:Gross Waight: 28.0 Kg, Not Waighl: 4.6 Kg.

" Approved for Rélease Paga 1 of 160-401604485-1




~ THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvlt, Bangna, Bangkok 10260  Tel, 081-454-2804,0-2399-3469
Calibration Certificate

fssued by : Calibration & Test Section : Meteorological Insfruments Bureau

Datc of Issue 10 August, 2022 Certification No, 287/22
Page ¢+ 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Inslruments Inc.

Type : Weather Wizard 1l Product No. 7425

Serial No. WCB0B13A59 D No. . MNo,12

Customar : Environment Research & Technotagy Company Limited.

25/113-114 Moo 8 Sai Chinakel 1, Ngamwongwan Road,

Toangsonghong, Laksi, Bangkak 10210.

Calibration Condition : Temperature 25.1 °c Barometric Pressure 100586 hPa

NATIONAL STANDARD WIND TUMNNEL

: Micromanomeler Theodor Friedrichs FCO14 Serial No. 9310118

: HOQK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 3023
M.EST. Test Reference Number 731/241460 : Slandard Velocity at 20 - 30 mfzec

: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-Q0AH)

Serial Number 110730029 (sensor 120620586}

JAPAN QUALITY ASSURANCE ORGAMIZATION

Calibrated by Hi:ibrCt:(hbéL

Mr. Watcharapo] Subivat

f (?‘ﬁilﬂlﬁ :
1L for, it

. Lyl ’
Mechamical Engineer Sy );S__{‘anfﬁg_'i
N -2

5 Ay

G ey ST



Calilvated by

THAI METEOROLOGICAL DEPARTMENT

435} Sukhunivit, Banzna, Banglok [0260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration

Cerlification No. 287/22

10 Avigust, 2022 Pape : 2 of 2
Standar HOOK GAGEMNO. 1425 TESTED ANEMOMETELR
Ultrasanic Ancmometer | Pressure | Vacomim | Velocity Velocity Correction
nifsec inches K20 | inehes HIQ | T/$0C m/ssee m/see
140 - - - 0.4 .10
joz - - - 2.7 032
5.00 - - - 4.9 .10
04 - - - 6.7 0.3
9.02 - - - 8.9 0.12
11.41 - - - 10.3 0.71
13.01 - - - 12.1 0.2
15.0] - - - 14,3 .71
17.02 - - - 16.1 0.02
20.02 - - - 19.3 0.72
Wind Alofl Flotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAL!
WHND DIRETION TESTED WIND DIRECTICN
) 0

a0 90

80 180

270 270

Re \O*ﬁm%_
Mr. Watcharapol Subwst

Mechanical Engineer

K

"\ N .' Ay
é ., :\ e F\, l) ‘H
'1I1IL|‘1i¢|uil&,Test Sectm
: i

1
:rni

risfruments Bureau

Metcpl olggical |
"\\i.‘ T A
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Environment Research & Technology Company Limited
250114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak 5§, Bangkok 10210

Tel 0-2954-7745-6 Fax D-2954-7747

E-mail : envifenviresearch.co.h

www.enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. Head Office/Tax 1D 0105 542 064 981

envi research

Sound Level Meter Calibration Report

Support Equipment Type Sound Level Calibrator

Manufacture : BSWA Technology
Model : CA111
Serial No. : 590331
Range of Calibrator
- Support Equipment Type 940
- Frequency : 1,000 Hz.

Calibrated By
Calibration Date
Customer Name

Mr.Assada Chaiyawong
November 1, 2023

- P aE w & g W oa
UM T'l"h“'lﬂ'i AOWDRUWAUA 97NN ‘[ﬂfdﬂ"ﬁ A ﬂuqﬂm'ﬁn"uﬂ“?nﬂj

- o = L : b o
asuin Siiwes wiawwada dina

Equipment Actual Reading (dB(A))
Item Btatus
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet Tech ST-11D 820867 93.8 94.0 Pass
2 |Scarlet Tech ST-11D 820931 93.6 94.0 Pass
3 Scarlet Tech ST-11D 820942 93.8 94.0 Pass
4 Scarlet Tech ST-11D 820946 93.8 94.0 Pass
cdig 7
Checked By cb \,d"h:,\q, wa. (i ~Approved By L/"/ \ [

AP SR A ———————— et e ——— e LA LLL LTI T TR LR TR e LU

Mr.Prayun Detkla Ms.Sutatip Im-noi

Technician Environmental Scientist

Page 1/1




BSWA Technology Ltd,

I EI R AV N R IR IS LY ; shing fespea-foeh. com

Soumd Calihratormodel  CAW\ . This equipment was calibraled at the following ambient
Serial Humbes 58030 1 conditions:
Appearance o] S ! Temperature: 0 C
Fower Supaly Lavipepabatierixa, Humidity: R %RH
Sl Pressire Level JA0q f11A0S 9B Pressure: 1925 hpa
Frequency ERAADTIRMAN T This equipment is qualified!
THD (@1000H2) S LA s o

, , . . . 1 Callhratedo
Copying and using select parls, or tampering with this |
docinnent without the permission of BSWA is forbidden! i' 22D 3 ‘“—‘

. Date
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.‘1"1”|“.|"-:,

TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) “\ \“"/
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3;

534/ PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’ ; ,ﬁ ey W

TEL. 0-2717-3000-24 FAX. 0-2719-9484 o HSC-TISI-TIS 17025

CALIBRATION 0008

it ,.w" o

e

Certificate of Calibration ~ enfestoe-: 2317

Equipment : Digital Thermometer With Sensor
Manufacturer: Teslo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 826 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 5609260110250914
ID No.: EQL-058

Condition As-Received: Usead llem

Recelved Date: a7 April 2023
Callbration Date: 18 Aprll 2023
to 08 May 2023
Reference: 2304-0179DN Submitted by: TEST TECH CO,LTD. (HEAD Office)

Ambient Temperature: (25 £ 3 ) °C
30, 32 Rama 1l Sol 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Relative Humidity; (50 +20)%

Procedure used: Calibration were conducied using in-house calibration procedure CP-TO1 according to comparison with
Induslrial Platinum Reslstance Thermometer (IPRT) inlo liquild bath temperature contraller.
The temperalure scale used was based on |TS-90.

Condition of this result of calibration

1.Reference slandards instuments :

Instrumen Mode| Serial No. Cerfificate No. Due Date
1) Black Stack Thermometer 1560 BC454 221618 23 May 2023
2} PRT Scanner Module 2562 AD1303 2216186 23 May 2023
3) Industrial Platinum Resistance Thermometer 627 739433 221616 23 May 2023
4} Industrial Platinum Resistance Thermometer 5627 739434 2216186 23 May 2023

2.The certificale s valid only to the item calibrated on date and place of calibration.
3.This Certification is (raceable to the Infernational System of Unit maintained through:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Silthinon Poomal Approved Signatory : //

Issue Date : 12 May 2023 [ 1Phalinee Prabpaipal

| ]Chatchawan Khunpiluek
| v] Wanlop Larpkurn

B 0313441



Cert. No,: 237793

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058
Immersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (C) (°C) (°C) (£C)
150 3.0045 29 -0.1045 0.24
180 20.0080 19.9 -0.1060 0.24
150 35.0057 34.8 -0.2057 0.24
150 103.0046 102.6 -0.4046 0.37
150 104.0025 103.6 -0.4025 0.37
150 120.0046 119.7 -0.3046 0.42
150 140.0018 139.7 -0.3018 0.47
150 150.0083 149.7 -0.3083 0.49
150 170.0054 169.5 -0.5054 0.55
150 180.0026 1789 -1.1026 0.58
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058 Water Proof

Dimension of probe : Diameter 6 mm., Length 111 mm, Sheath material : Stainless Steel

Immersion Standard uuc* Uncertainty

Depth Temperature Reading Error of Measurement
( mm.) ("C) (°C) (C) (+C)

100 41.5080 413 -0.2080 0.24

100 45,0040 44.8 -0.2040 0.24

100 50.0045 49.8 -0.2045 0.24

100 83.0082 82.7 -0.3082 0.31

100 92.0024 91.7 -0.3024 0.33

100 95.0054 94.7 -0.3054 0.34

100 150.0076 149.4 -0.6076 0.49

UUC* : Unit Under Calibration
The reporied uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k =2, providing a level of confidence of approximately 95%.

-00o-
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Equipment :
Manufacturer:

Model :

Serial No.:

1D No.:

Condition As-Received:
Received Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

Procedure used:

TECIINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250

SR
Sl
-J_:'__..-—'—_-.._\x o
K’

St

A

!

TEL. 0-2717-3000-24 FAX. 0-2719-9484

NSC-TISI-TISTT025
CALIBRATION 0006

Certificate No. :
Page :

23T475
1of 2

Certificate of Calibration

Digital Thermometar With Sensor

This cerificate may not be reproduced other than In full,

except with the prior written approval of the head of

Corporate Services 3: Equipment Callbration and Testing Servicas.

Teslo

826
33824123/004
EQL-138

Used Item

08 March 2023

20 March 2023
to 22 March 2023

2303-0314DN Submitted by: TEST TEGH GO.,LTD, (HEAD Office)
(25 &+ 3) °C
(50 & 20) % 30, 32 Rama Ii Sol 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using In-house calibration procedure CP-T01 according to comparison with

Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temparalure conltroller,

The temperature scale used was based on ITS-90.

Condltion of this result of calibration

1.Reference standards instuments :

Instrument 'Model Serlal No. Certificate No. Due Date
1) Dighal Thermometer 1529 ATABOS 221274 17 Oct 2023
2} Industrial Platinum Resislance Thermometer 5627-12 571970 2211274 17 Oct 2023
3) Industrial Flatinum Resistance Thermometer 5627 824304 2211274 17 Oct 2023

2.The certificate is valid only lo the item calibrated on date and place of calibration.
3. This Certification |s traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailland (NIMT)

2
Calibrated by :

Sataporn Mulkammee Approved Signatory :

Issue Date : 23 March 2023 [ 1Phalinee Prabpalpal
[ ]Chatchawan Khunpiluek

| 1 Waniop Larpkurn

B 0310381



Result of Calibration:=

Function:

This equipment was connected with Thermocouple Type T

Without Adjustment
Temperature measurement

Immersion Standard uuc*

Depth Temperature Reading Error

( mm.) (‘c) e). {0}
150 2.9962 2.6 -0.3962
150 35.0051 34.8 -0.2051
150 36.0061 35.8 -0.2061
150 36.9974 36.8 -0.1974
160 41.5051 41.4 -0.1051
150 43.9973 43.9 -0,0973
160 55,0047 55.0 -0.0047
150 169.9960 170.4 0.4040

Uuc* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage faclor k = 2, providing a level of confidence of approximately 95%.

-000-

Cert. No.: 23T475

ID No. EQL-138

Uncertainty
of Measurement

(+C)
0.24
0.24
0.24
0.24
0.24
0.24
0.25
0.55

Page.: 2 of 2
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QUALITY CALIBRATION CO.,LTD. &‘J\_jf
235 Petchkasem 63/2 Rond, Laksong, Bangkae, Bangkok 10160 i 2
Tel {(662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ey

www, gealibration.com m
q ¥ *‘lf*m\‘

CERTIFICATE No : 22T8762 PAGE: | OF 2
REFERENCE No : 66179-2

%
T

)

b

‘\\:"
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HSC-TISLTIS| 025
UALINBATION €043

Certificate of Calibration

EQUIPMENT s LIQUID IN GLASS THERMOMETER
MANUFACTURER t PRECISION

MODEL : s

SERIAL No : 8925

- No : EQL-103

I{ES{J.LU'I‘I(}N : 0.1°C

TYPE : TOTAL IMMERSION

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECE-I CO., LTD.

30,32 RAMA 11 501 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

ALIBRATED BY o CHARUKIT L.
CALIBRATION DATE : la-miii:;,/
APPROVED BY : % )
"PONGMK J.
ISSUED DATE : 18-Aug-22
RECEIVED DATE : 11-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN [N FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T8762 PAGE:20F2
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER : PRECISION

MODEL 3 H -

ID Na : EQL-103 SERIAL NUMBER : 8925

RESOLUTION ! 0.1°C TYPE TOTAL IMMERSION

RECEIVED DATE 11-Aug-22 CALIBRATION DATE 18-Aug-22

AMBIENT TEMPERATURE 23°C+3%C RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
I THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
HERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER, THE TEMPERATURE SCALE USED WAS BASED ON

$-90.
. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 21T12439 09-Dec-22
2) SPRT PROBE 5612 587312 21T12439 09-Dec-22
3) PRECISION BATH 7320 A21105 21T12433 16-Dec-22
1) PRECISION BATH CTR-40 AG68155 21T12434 10-Dec-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND),
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uuCH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT
= (°C) (#"C)
20.0214 200 140 0.0214 N/A 0.079
25.0309 250 160 0.0309 N/A 0.079
41.5541 41.5 225 0.0541 N/A 0.079
44.5416 44.5 235 0.0416 N/A 0.079
45,0409 45.0 240 0.0409 N/A 0.079
50,0520 50.0 260 0.0520 N/A 0.084

UUIC* : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GO10 REW02




TECIINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) s’
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %/ 7~y | A

TEL. 0-2717-3000-24 FAX. 0-2719-9484 Nsc-rm-ﬂsroz:
CALIBRATION DUOD

Certificate of Calibration Certificate No.: 22H2187
Page: 1of2

Equipment : Dial Therme-Hygrometer
Manufacturer: Barlgo This certificate may not be reproducad other than In full,
excapt with the prior written approval of the head of
Model : - Ceorporate Services 3: Equipment Callbration and Testing Services.
Serial No.: -
iD No.: EQL-064

Condition As-Received: Used item

Received Date: 17 Oclober 2022
Calibration Date: 25 QOclobaer 2022
to 28 Octobar 2022
Reference: 2210-0461DN Submitted by: TEST TECH CO.LTD. (HEAD Office)

Amblent Temperature:  { 25 £3) °C

Rélive: Hiilty: (50 + 20 ) % 30, 32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Procedure used: Calibration were conducted using in-house calibration procedure CP-HOZ according to comparison
wilh standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature prabe for tempearalure measurement function into humidity / temperature chamber.

Condition of this result of callbration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Chilled-Mirror Hygrometer Dew Master 41292 19848 03 Nov 2022
2) Handheld Thermometer With Sensor 1523 3240076 221249 02 Mar 2023

2.The cedificatels valid only to the ltem calibrated on date and place of calibration.

3.This Certification is traceable lo the Internallonal System of Unit maintained at-
-National Institute of Standards and Technology (NIST) , The United States of America
-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Surasit Phansudnoi Approved Signatory ; _ W

Issue Date : 01 November 2022 [¥ ] Chakrit Waewanjua
[ ] Pornthippa Tameyakul

[ 1Viporn Tantiyawuttl



Result of Calibration:-
Function:

Reference
Temperature
(°C)
25.0
25.0
25.0
25.0
25.0

Result of Calibration:-
Function:

UUC* : Unit Under Calibration

Without Adjustment
Humidity measurement.
Standard uuc*
Humidity Reading
(%R.H.) (%R.H.)
30.1 28.0
40.1 39.0
50.1 50.0
60.0 61.0
5.2 76.5

Without Adjustment
Temperalure measurement.

Standard uucH*
Temperature Reading
(°C) (“C)
15.013 15.0
20.023 20.0
25.019 25.0
30.009 30.0

Errar
(%R.H.)
-1.1
1.1
0.1
1.0
1.3

Error
(*C)
-0.013
-0.023
-0.019
-0.009

Cert. No.: 22H2197

Uncertainty

of Measurement

(#%RH.)
1.5
1.5
1.7
1.7
1.7

Uncertainty

of Measurement

(+C)
0.72
0.72
0.72
0.72

The reported uncertainty of measurement was base on standard uncertainty multiplied
by coverage factor k = 2.00, providing confidence level approximately 95%.

Page.: 2 of 2

a 1133179



vz [d] QUALITY CALIBRATION CO,,LTD.
.':..:_-1'. . 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
E::ﬂ.; Tel (662) 421-3402, (662) 444-0152-3, Fax (662) B09-4584

www.qgealibration.com

CERTIFICATE No : 22T8761 PAGE:10F 2
REFERENCE No: 66179-1

Certificate of Calibration

EQUIPMENT ; LIQUID TN GLASS THERMOMETER
MANUFACTURER ; PRECISION |
MODEL : G13004
SERIAL No : N/A
. No : EQL-111
RESOLUTION : 136
TYPE : TOTAL IMMERSION
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY ; TEST TECH CO., LTD.

30,32 RAMA 11 501 63, RAMA Il RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

* LIBRATED BY : CHAICHARN CH.
CALIBRATION DATE ; la-Aug,,zﬁ.'/
APPROVED BY ; CAN }
PONGAAK 1.

ISSUED DATE : 18-Aug-22
RECEIVED DATE : 11-Aug-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD,

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD. .
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 22T§761 PAGE:2 OF2
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER PRECISION

MODEL : GI13004

1D No : EQL-111 SERIAL NUMRBER 3 MIA

RESOLUTION : 1°C TYPE 4 : TOTAL IMMERSION

RECEIVED DATE H-Aug-22 CALIBRATION DATE 18-Ang-22

AMBIENT TEMPERATURE 23°Cx3°C RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
I. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
SUERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER, THE TEMPERATURE SCALE USED WAS BASED ON

\ .90,
2, REFERENCE STANDARD [NSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DA’
|} STANDARD THERMOMETER 1529 A22167 21T12439 09-Dec-22
2) SPRT PROBE 5612 587312 21T12439 09-Dec-22
3) PRECISION BATH 7320 A211035 21T12433 16-Dec-22
3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. TTNS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. 111IS CERTIFICATE IS TRACEABLE 10 THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND),
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uuc* IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH ("C) STEM OF
(~C) (°C) {min) TEMPERATURE MEASUREMENT
(°C) (#°C)
115.0063 115.0 110 0.0063 N/A 0.15
121.0191 121.0 120 0.0191 N/A 0.15

U :UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT

F-GO10 REV 02
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TECHNOLOGY PROMOTION ASSOCTATION (THAILAND-JAPAN) %ﬁ@ﬁ

CORPORATE SERVICES 3; BQUIPMENT CALIBRATION AND TESTING SERVICES %~~~
53444 PATTANAKARN ROAD SOL 18, SUANLUANG, SUANLUANG BANGKOK 10250 Pt b Kol
TEL. D-2717-3000-27 FAX. (-2719-9484 CALIBRATION aooa

Cert.No.: 23CH92
Page.: 1 of 3

Certificate of Calibration

Equipment : Conduclivity Meter

Manufacturer : TOA

Model : CM-41X

Serial No. : 842572

1D No. : EQL-211

Condition As-Received: Used Item

Received Date : 19 January 2023

Callbration Date : 20 January 2023

Reference : 2301-0614DN-1

Submitted by : TEST TECH CO.,LTD. (HEAD Office)

30, 32 Rama Il Sol 63, Rama Il Rd.,
Samaedam, Bangkhunthian, Bangkok 10150

Ambient Temperature : (25 + 25) 'C
Relative Humidity : (50 £ 15) %
Calibration Procedure: In -house method ;

- CP-CHB by direct measurement
with certified reference material (CRM)
- CP-CHB8 by comparison with standard thermometer

Calibrated by : Warakorn Lerngagtrakul

Approved by : ML .

Approved Signatory

{/ ) Malee Bulkruea
{ ) Saithip Meangmali
() Warakorn Lerngagtrakul

Issue Date : 24 January 2023

'The Uncertainties are for a confidence probability of approximately 95%

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

Approval of the hend of Corporate Services 3 @ Equipment Calibration and Testing Services,

A 0049391



Condition of this result of calibration

1. Reference Standard Instrument :-

Instrument
1) Thermometer

2) Ref. Std.Thermometer
This certification is traceable to the International System of Unit maintained at:-

Cert.No.: 23CH92

Page.: 2 of 3
Serial No. ID No, Certificate No. Due date
1963878  130RC095 2211140 12 Sep 2023
4982054 110RC044 2211306 27 Qct 2023

- Traceable to National Institute of Metrology (Thailand), NIMT
2, Certified Reference Materials ;-
- Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI

through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Conductivity Solution Manufacturer
147.0 pSicm CPA Chem
1.413 mSicm CPA Chem

12.880 mS/cm CPA Chem

Lot No.
823327
823328
823329

Exp. date

20 June 2023
20 June 2023
20 June 2023

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

Calibration results

Function : Conductivity Measurement

(*) After Adjustment at 147.0, 1413.0, 12880 pS/cm
Conductivity Electrode Serial No.: 806F0005

- 147.0 pS/em Adjustment Cell constant = 98.5m'11
- 1.413 mS/em Adjustment Cell constant = 99.5m "
- 12.880 mS/cm Adjustment Cell constant = 101,8m’

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution UUC* Reading UUC* Reading of Measurement factor
(%) k
147.0 puSfem 150.3 uSlem 147.0 pS/lom 0.99 pS/cm 2.00
1.413 mSfcm 1.428 mS/cm 1.413 mS/cm 0.0092 mS/cm 2.00
12.880 mSfcm 12.71 mSiem 12.88 mS/cm 0.086 mS/cm 2.00
Remark - UUC* = Unit Under Calibration

Mok, -

a 1144880




Cert.No.: 23CH82

Page.: 3of 3
Calibration Results
Funection : Temperature Measurement
{*) Without adjustment
This equipment was connected with Temperalure Probe;
- Model : CT-58101B
- Serial No. : 806F0005
Dimension of probe;
- Length : 114 mm.
- Diameter : 12 mim,
- Immersion Depth : 100 mm.

Calibration Standard uuc* Uncertainty of | Coverage
Point Temperature Reading Error Measurement factor
(°c) (°c) (c) (°c) (") k
250 25.003 25.0 -0.003 0.13 2.00

Remark : - UUC* = Unit Under Calibration

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

-00o-

Mol

a 1144879
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) .5“‘\11-*:'/”

CORPORATE SERYICES 3: LQUIPMENT CALIBRATION AND TESTING SERVICES A1t

Al

z —F
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 ’?FS':\‘ L
TEL, 0-2717-3000-24 FAX. 0-2719-9484 i e

CALIBERATION D008

Certificate of Calibration Certlficate No, : 23M250

Page: 10of 2

Equipment : Standard Weight
Manufacturer: LS This certificate may not be reproduced other than in full,

except with the prior wrilten approval of the head of
Model : ® Corporate Services 3: Equipment Calibration and Tesling Services,
Serial No.: -
1D No.: EQL-121
Condition As-Received: Used Item
Received Date: 02 February 2023
Calibration Date: 07 February 2023
Reference: 2302-0080DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)

Ambient Temperature: (23 & 2 ) °C
30, 32 Rama Il Sol 63, Rama |l Rd,,

Samaedam, Bangkhunthian, Bangkok 10150

Relative Humidity: (50 £ 15 ) %

Atmospheric Pressure: 1008.9 mbar

Procedure used: Calibration were conducted using in-house callbration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 ka/m® and a temperature
of 23.4 °C malerial density of weight is BO0O kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument Modal Serial No, Certificate No. Due Date
1) Standard weight Set (E2) YCS531-712-00 50202965 MM-0108-22 11 Jul 2024

2.This certificate Is not cartified for any commercial transaction,
3.The certificate is valid only to the item callbrated on date and place of calibration.
4,This Certification is traceable to the International System of Unit maintained at:-

-Nalional Institute of Metrology Thalland (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory : )

Issue Date : 08 February 2023 [ 1Phalines Prabpaipal
-1 Sura Suwannasri
[ ]Chaowallt Rittirak



Cert No.: 23M259

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) (%)
50 g 50.00015 g 0.10 mg 0.30 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %.

-00ao-
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TEL. 0:-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES il
53474 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %

! I e
A, LJ "/..-

.‘| N

T B
TN

J’ o
NEC-TISI-TIS{T02S
CALIBRATION 0000

Certificate No. : 23M260
Page: 1of 2

Equipment : Standard Weight
Manufacturer: . This certificate may not be reproduced other than in full,
excepl with the prior writien approval of the head of
Model : - Corparate Services 3: Equipment Calibration and Testing Services.
Serlal No.: -
1D No.: EQL-258

Condition As-Received: Used liem

Received Date: 02 February 2023
Calibration Date: 07 Fabruary 2023
Reference: 2302-0080DN Submitted by: TEST TECH CO.,LTD, (HEAD Office)

Ambient Temperature: ( 23 £ 2 ) °C

Relative Humidity:

{ 50 + 15 ) o 30, 32 Rama |l Sol 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1012 mbar

Procedure used. Calibration were conducied using In-house calibralion procedure CP-MG1 according o comparisen method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a lemperature

of 23.6 "C material density of welghtl is B000 kgfm?,

Condition of this result of callbration

1.Reference standards instuments @

Instrument Model Serial No.
1) Standard weight Set (E2) YCS531-712-00 50202965

2. This certificate is not certified for any commercial transaction.
3.The cartificate is valid only lo the ltem calibrated on date and place of calibration.
4,This Certification Is fraceable 1o the International System of Unit maintained at:-

-National Institute of Metrology Thailand {(NIMT)

Certificate No. Due Date
MM-0108-22 11 Jul 2024

Callibrated by :  Chaowalit Rittirak Approved Signatory :

Issue Date : 08 February 2023 [ ]Pnalinee Prabpaipal

[T Sura Suwannasri
[ ] Chaowalll Rittirak

B 0307756



Cert No.: 23M260

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(£) (%)
2 kg 2.0000034 kg 3.0 mg 10 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %.

-0lo-

-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S—r
CORPORATE SERVICES 3: EQUIPMENT CALIDRATION AND TESTING SERVICES ;.[?___._.___“_ :__
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANCG, BANGKOK 10250 ’,ﬁ‘;\‘ o
TEL, 0-27§7-3000-24 FAX, 0-2719-9484 il NSG-TISITISN7025
CALIBAATION 0008

Certificate of Calibration Certificate No.: 22M1563
Page: 1of 2

Equipment : Standard Weight
Manufscturer: This cerificale may not be reproduced other than in full,
except with the prior wriltan approval of the head of
Model : " Corporate Services 3: Equipment Galibration and Tesling Services.
Serial Ma.: M 003011
ID No.: EQL-139

Condition As-Received: Used ltem

Received Date; 11 August 2022
Calibration Date: 24 August 2022
Reference: 2208-043BDN Submitted by: TEST TECH CO.LTD, {(HEAD Office)
Amblent Temperature: (23 +2)°C

30, 32 Rama |l Sol 63, Rama Il Rd.,,

Relative Humidity: (50 4 15 ) %
Samaedam, Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1008 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according lo comparison method
agalnst standard weights on the basis of welghings at an average air densily of 1.2 kg/m® and a temperalure
of 23,0 "C malerial density of weight is 8000 kg/m®.

Conditlon of this result of calibration

1.Reference standards Instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0109-22 11 Jul 2024

2.This cerificate is not certlfied for any commercial transaction,
3. The cartificate is valid only fo the ltem calibrated on dale and place of calibration,
4.This Certification is traceable to the International Syslem of Unit maintained at.-

-National Institute of Melrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory :

Issue Date : 25 August 2022 [ | Phalinee Prabpaipal
[~T Bura Suwannasrl

[ | Chaowalit Rittirak

B 0295804



Cert No,: 22M1563

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(%) (%)
2g 2.000020 g 0.040 mg 0.12 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95 %.

-olo-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES °
534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250

TEL. 0-2717-3000-24 FAX, 0-2719-5484 NSC-TI
CALIBRATION 0008

Certificate of Calibration Cﬂ“"‘“ﬂ‘: “ﬂ;’ fsz"fﬁz
age: 10

Equlpment : Standard Weight
Manufacturer: Metiler Toledo This certificale may not be reproduced other than in ful,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 11119459
ID No.: EQL-149

Conditlon As-Recelved: Used Item

Received Date: 11 August 2022
Calibralion Date: 24 August 2022
Reference: 2208-0438DN Submitted by; TEST TECH CO. LTD. (HEAD Office)

Ambient Temperature: ( 23 & 2) °C
(50 % 16 ) % 30, 32 Rama |l Soi 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Relative Humidity:

Atmospheric Pressure: 1008 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-MO01 according to comparison mathod
against standard weights on the basis of weighings at an average air densily of 1.2 kg/m?® and a lemperalure
of 23.0 °C material density of weight is 8000 kg/m?,

Condition of this result of calibration

1.Reference standards instuments ©

Instrument Model Serial No. Certificate No. Oue Date
1) Standard weight Sel (E2) YCS3-T12-00 50202965 MM-0108-22 11 Jul 2024

2 This certificate is nol certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and ptace of calibration.
4.This Certification is traceable lo the International System of Unil maintained at:-

-National Institute of Metrology Thailand (NIMT)

B S
Calibrated by :  Chaowalit Rittirak Approved Signatory :
Issue Date : 25 August 2022 [ ] Phalinee Prabpaipal
[-~T Sura Suwannasri
[ ] Chaowalit Rittiralk

B 0295803



Cert No.: 22M1562

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
| i
(%) (%)
20¢g 20.000011 g 0.080 mg 0.25 mg

The reported uncertainty of measurement was based on a standard uﬁnedainty multiplied by a coverage
otor k= 2, providing a level of confidence of approximately 85 %.

-000-
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Equipment:
Model:

Serial No. (or ID.):

Manufacturer:
Condition:

Customer:

Environment Condition:

Calibration Place:

Callbration By:
Callbration Date:
The Method used:
Traceabllity:

O‘n’a'hfé’f‘. K

&= DKSH

Certificate of Calibration

TURBIDIMETER Certificate No.: C08230153

2100N lssued Date: 15 September 2023
970400003415 (EQL-024) Job No.: WQO-00006226
HACH Page: 1 of 2

In Condition

TEST TECH CO,, LTD.
30,32 Rama |l Soi 63, Rama lIRd,,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Temperature 23 °C i 2 "C
Humidity 50 %RH + 15 %RH

Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand

Miss.Orawan Khiaiphloi
14 Seplember 2023
In hause method, CAL-WI-23, base on Hach Manufacturer Method 8195

This certificate is traceable to Primary standard Fromazin and StablCal accepted by
United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1075 , A1074 , A1091 , A1074 , A1074

D

(Miss Orawan Khlaiphloi) (Mr. Nitinun Srihawan)

Person in charge Authorized signatory

This cerlificate is lssued the unlts of measurement according ta the Intemational System of Units (SI). It provides traceablilty of measuremant to Intemational or
national standard or other recognized national standard laboralores.

The measurement uncertainty stated Is Ihe expanded uncertainty which s oblained from the standard uncertainty multiplied by the coverage faclor (k=2) lo
provide a level of corfidence of approximately 85%. It s determined In accordanca with the Gulds lo Expression of Uncertainty In Measurement (GLM),

These results may be affecled by devialions from specified conditions. The results relate only lo Ihe Items tested, callbrated or samplad. The report shall not be
reproduced except in full withoul approval of DESH Technology Limited.

i Pernomiey wATulall dafin
DKSH Technaiogy Limied

2533 DuMAYLT WATIUEIn teRTETIuE npaLmnR 10260
2533 Sukhumvit Roed, Bangehak, Phrakhenong, Banghkok 10280
Phone: +66 2638 7000 Emal: Info_callbration@dksh.com  Websile: wwwerdksh.com/sclentifie-thalland

Delivering Growth - in Asla and Beyond. CAL-FM-CO08-08: 20 Jul 2022



&= DKSFH

Certificate No.: C08230153 Page 2 of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.088 -0.038 0.0 0.070
20.40 19.1 1.30 0.0 1.0
205.0 195 10,0 © 0.5 10
1028.0 952 76.0 09 50
4068.0 3942 126.0 0.9 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.084 -0.034 0.0 0.070
20,40 204 0.00 0.0 1.0
205.0 205 0.0 0.5 10
1028.0 1026 2.0 0.5 50
4068.0 4063 5.0 0.5 200
The End of Certificate
witn Minwndws maTuTal 4R
DISH Technology Limited

2639 MUUHYNTN A0 e Tund ffanwun RS 10260
2533 Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10260
Phone: +66 2638 7000 Emall: info.calibration@dksh.com  Wabshe: www.dksh.oom/sclentilic-thalland

Delivering Growth - in Asia and Beyond.

CAL-FM-C0B-08: 20 Jul 2022




QUALITY CALIBRATION CO.,LTD.

. EE
.H.I

@ % 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
o T TN

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

¥ NeeTETSIe
il Al .II!I“IU!TIB'NM

CERTIFICATE No : 23E0843
REFERENCE No : 67999-|

EQUIPMENT
MANUFACTURER
MODEL
SERIAL No

_ID No
CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

-CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10F2

Certificate of Calibration

pH METER
DKK-TOA

HM-25R

760205

EQL-183

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT P.

27-Jan-23

(i

PoNGIRK 1.

03-Jan-23

27-Jan-23

THIS CERT[F[CA'I EMAY NOT BE REFRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROV AL OF

QUALITY CALIBRATION CO., LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Dangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No ; 23E0843 PAGE:20F2
Calibration Report

EQUIPMENT pH METER

MANUFACTURER DKK-TOA MODEL HM-25R

1D No EQL-183 SERIAL NUMBER 760205

RECEIVED DATE 27-Jan-23 CALIBRATION DATE 27-Jan-23

AMBIENT TEMPERATURE 23120+ 1°C RELATIVE HUMIDITY 51 %R £+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062, THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2, REFERENCE STANDARD INSTRUMENTS ;-

INSTRUMENT MODEL ML CERMFICATENe  DUEDATE
.)pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-:‘\]:"-23
2) pH STANDARD SOLUTION 00651-08 CCT18727 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR CAI50 9156079 22E1145 31-Mar-23
5) BATH 260014 1247.48074 2279870 13-Sep-23
6) THERMOMETER WITH PROBE 421504 55000379 2279904 13-8ep-23
3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO S1 UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECI INOLOGY, USA,
- NATIONAL INSTITUTE OF METROLOGY [T]'la‘\lLAND}
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE 8/N: 202F0138MK
STANDARD pH UUC READING CORRECTION ACTUAL READING | UNCERTAINTY OF COVERAGE
BUFFER SOLUTION MEASUREMENT FACTOR
(pH) (o) (oH) (mV) (& pl) k
4,007 4.01 -0.003 178 0.013 2.0
T7.004 7.00 0.004 0.0 0.013 2.0
10.014 10,01 0.004 -177 0.014 2.0
2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD Uuc* IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
C) () (om) ) (°C)
25002 25.0 80 0.002 0.21

3, PERCENT SLOPE 98%

UUC : UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT

F-GO10 REW



QUALITY CALIBRATION CO.,LTD. e\w@
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 Saa——t
; g, Bangkac, Bang ; =

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 ilmﬁbf

CERTIFICATE No : 21E11277 : PAGE:10F2
REFERENCE No: 63049-1

Certificate of Calibration

EQUIPMENT . pH METER

MANUFACTURER g TOA DKK

MODEL : - HM-41X

Slé.RIAL No : ?84'?.87

ID No : : EQL-199

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD. ,
30,32 RAMA.TI SOI 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.

CALIBRATION DATE 4 15-Oct-21

APPROVED BY : %

PONGEK J.

ISSUED DATE

e

15-Oct-21

RECEIVED DATE : 15-Oct-21

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD. .

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No: 21E11277

EQUIPMENT
MANUFACTURER
1D Neo

RECEIVED DATE

AMBIENT TEMPERATURE

Calibration Report

pH METER
TOA DKK
EQL-199
15-0ct-21 |

25°C+i°C

MODEL
SERIAL NUMBER
CALIBRATION DATE

CONDITION OF THIS RESULTS OF CALIBRATION

RELATIVE HUMIDITY

PAGE:20F2

HM-41X

784787

15-Dct-21

5_1 SRH £ 10 % RH

1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL ﬂw CERTIFICATE No DUE D,
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
2) pH STANDARD SOLUTION ' 00651-08 CC718727 - 4881-12110709 31-Mar-23
3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5)BATH 260014 1247 48074 2179121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179128 14-Sep-22
7) STANDARD THERMOMETER 2560 Al4546 PSL-T0049/64 23-Nov-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA., I
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) ;
RESULT OF CALIBRATION : ADJUSTMENT
1. DISPLAY UNIT WITH pH ELECTRODE S/N: 903F0008ME
STANDARD pH UUC READING CORRECTION | ACTUAL READING| UNCERTAINTY OF COVERAGE
BUFFER SOLUTION| MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) (= pH) k
4,007 401 -0.003 177 0.013 2.00
7.003 7.00 - 0.003 0 0.013 2.00
10.014 10.01 0,004 -177 0.014 2.00
2, DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE
STANDARD uucC# IMMERSION CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
(°C) (°C) (mm) (°C) (0
25.008 25.0 80 0.008 0.21

UUC: UNIT UNDER CALIBRATION

THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT IABORATGRY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALTBRATION REPORT

F-GO10 02
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ﬁ%‘u—”j’ﬁ 3

CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES

Equipment :
Manufacturer:

Maodel :

Serial No.:

ID Ne.:

Condition As-Received:
Recelved Date:

Calibration Date:

Reference:
Ambient Temperature:

Relative Humidity:

534/4 PATTANAKARN ROAD 501 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % f’ﬁ\ b

TEL. 0-2717-3000-24 FAX. 0-2719-9484

CALIBRATION 0ODB

Certificate No. : 22H2197
Page: 10of 2

Certificate of Calibration

Dial Thermo-Hygrometer
This certificate may not ba reproduced other than in full,

Barigo
excapt with the prior written approval of the head of
¥ Corporate Services 3: Equipment Calibration and Testing Services.
EQL-064
Used ltem

17 October 2022

25 Ogtober 2022
to 28 October 2022
2210-04610N

(25 %+ 3) °C

Submitted by: TEST TECH CO.,LTD. (HEAD Office)

(60 % 20) % 30, 32 Rama Il Sol 63, Rama Il Rd.,

Samaedam, Bangkhunthian, Bangkok 10150

Calibration were conducted using in-house calibration procedure CP-H02 according to comparison
with standard chllled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments ;

Instrument Model Serial Na. Certificate No. Due Date
1) Chilled-Mirror Hygrameter Dew Master 41292 196848 03 Nov 2022
2) Handheld Thermometer With Sensor 1523 3240076 221249 02 Mar 2023

2.The certificate"is valid only to the item calibrated on date and place of calibration.

3.This Certification s ireceable to the International System of Unit maintained at:-
-Matlonal Instifute of Standards and Technology (NIST) , The United States of America
-Mational Institute of Metrology Thalland (NIMT)

Approved Signatory : _ W

Surasil Phansudnol
[¢ ] Chakrit Waewanjua

01 November 2022

Calibrated by :
Issue Date :

[ ] Pomnthippa Tameyakul
[ 1Viporn Tantlyawutti

B 0299359



Cert. No.: 22H2197

Result of Galibration:- Without Adjustment
Function: Humidity measurement.
Reference Standard uuc* Uncertainty
Temperature Humidity Reading Error of Measurement
(*C) (%R.H.) (%R.H.) (%R.H.) (+%R.H.)
28.0 301 28.0 -1.1 1.5
250 40.1 39.0 -1.1 1.5
26.0 50.1 50.0 -0.1 1.7
25.0 G0.0 61.0 1.0 £ 4
250 75.2 76.5 T 1.7
Result of Calibration:- Without Adjustment
Function: Temperature measurement,
Standard uuc* Uncertainty
Temperature Reading Error of Measurement
(°C) (°C) (°C) (£°C)
15.013 15.0 -0.013 072
20.023 20,0 -0.023 0.72
25.019 25.0 -0.018 0.72
30.009 30.0 -0,009 0.72

UUC* : Unit Under Calibration
The reported uncertainty of measurement was base on standard uncertainty multiplied
by caverage factor k = 2.00, providing confidence level approximately 95%.

-alo-

Page.: 2 of 2
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QUALITY CALIBRATION CO.,L'TD. S
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ][_a = i =,
Lo
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 NS
www.qealibration.com il NSC-TISI-TIS1 7003
CALIARATIN (e
CERTIFICATE No : 23TE798 PAGE:10F2

REFERENCE No : 70515-6
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL ; UFE 500

SERIAL No ; G508.0791

ID No : EQL-128
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY . ~ TEST TECH CQ., LTD.

30,32 RAMA 1 8O1 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.
CALIBRATION DATE : 11-Sep-23
,.J"
APPROVED BY : W\
PONGA4K 1.
ISSUED DATE : 15-Sep-23
RECEIVED DATE : 11-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD,

F-GO10 REV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T8798 _ PAGE :2 OF 2
Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UFE 500

1D No ! EQL-128 S/N § G508.0791

RECEIVED DATE : 11-Sep-23 CALIBRATION DATE : 11-Sep-23

AMBIENT TEMPERATURE : 24°C+1°C RELATIVE HUMIDITY : 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED OME THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 ¢m,

"~ AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No JUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAN D) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
! GENERAL INFORMATION

3 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 Overall Line Voltage (V) variation : 10
Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40%48 c¢m
i CHAMBER PERFORMANCE
8 o, Calibrate Average All | Temperature | Temperature Overall
/ 71 Piont Pasition Temp. Stability Uniformity Variation
ey ) C) (+°C) (°C) 0)
104.0 104.49 0.28 0.66 0.93
180.0 180.25 0.32 0.62 1.11
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 it2 #3 | #4 Ref. 5 #6 #7 #8 #9 (*°C) -
104.0 1040 104.46 | 104.13 | 104.45 | 104.28 | 104.57 | 104.67 | 104.60 104,58 | 104.67 0.38
180.0 180.0 180.27 | 179.85 | 180.41 | 179.93 | 180.19 | 180.54 | 180.41 | 180.51 | 180.13 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOIOREV : 0



QUALITY CALIBRATION CO.,LTD. e,

A=A
TS
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 Jlac=wRrA: .
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 "ﬁ_ﬁf .
www,qealibration.com B et e
CALIBRATION 0049
CERTIFICATE No : 23T8799 PAGE: 1 OF 2

REFERENCE Ng : 70515-7
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G512.2005

ID No : EQL-161
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA I SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH,

CALIBRATION DATE ! 11-Sep-23

APPROVED BY :

ISSUED DATE 2

RECEIVED DATE : 11-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, {662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T8799 ' PAGE:2QF2

Calibration Report

EQUIPMENT H HOT AIR OVEN

MANUFACTURER £ MEMMERT

MODEL : UFE 500

ID No : EQL-161 SN 3 G512.2005
RECEIVED DATE : 11-Sep-23 CALIBRATION DATE : 11-Sep-23
AMBIENT TEMPERATURE i 24°C+]1°C RELATIVE HUMIDITY - 51 %RH + 10 %RH

C ITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
FPROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 em.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

= NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD,

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation : 1
1 9 Overall Line Voltage (V) variation : 10
ik Instrument Condition : Normal
5 Chamber Size (W*L*H): 56*40*48 cm
Rt CHAMBER PERFORMANCE
3 0 Calibrate Average All | Temperature | Temperature Overall
/ 7 Piont Position Temp. Stability Uniformity Variation
FRONT &) () (#C) 0) (°C)
104.0 103.96 0.14 0.58 0.73
180.0 179.55 0.22 0.93 1.47
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 i Ref. 5 #6 #7 #8 #9 {*°C)
104.0 104.0 104.16 | 104.13 | 104.20 | 103.98 | 103.76 103.76 | 104.06 | 103.71 | 103.93 0.38
180.0 180.0 179.73 | 179.89 | 180.04 | 179.54 | 179.30 | 178.98 | 179.75 | 178.97 179.77 1.1

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOIOREV : 03
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QUALITY CALIBRATION CO.LTD.
235 Petohkaserm 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.gealibration.com

HWSC-TISI-TIS 17025
CALINATION 0049

CERTIFICATE No : 23T8797
REFERENCE No : 70515-5

EQUIPMENT
MANUFACTURER
MODEL

SERIAL Neo

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATLE

Certificate of Calibration

HOT AIR OVEN
MEMMERT
2 UF 110
B414.0764
EQL-169
USED ITEM
: TEST TECHlCO., LTD.

30,32 RAMA 11 SOI 63, RAMA Il RD., SAMAEDAM
BANGKHUNTHIAN, BANGKOK 10150

: CHAICHARN CH.

: 11-Sep-23

A\

PONGSAH 7.

: 15-Sep-23

11-Sep-23

PAGE: 1 OF 2

THIS CERTIFICATE MAY NOT BE REFRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T8797 PAGE : 2 OF 2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF 110

ID No EQL-169 SN B414.0764

RECEIVED DATE 11-Sep-23 CALIBRATION DATE 11-Sep-23

AMBIENT TEMPERATURE - 24°%C+1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ecm TO 10 cm.

“ AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL Mo CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7301307 23T6636 10-Jul-24

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

GENERAL INFORMATION

3 Y Overall Ambient Temperature around the Chamber (°C) variation : 1
1 2 8 _:f:; Overall Line Voltage (V) variation : 3
i Instrument Condition : Normal
5 = Chamber Size (W*L*H): 56*40*48 cm
CHAMBER PERFORMANCE
8 ) Calibrate Average All | Temperature | Temperature Overall
/ 7 Piont  [Position Temp.|  Stability | Uniformity | Variation
FRONT (°C) Q) (#°C) (W) (°C)
104,0 104.04 0.10 0.55 1.06
120.0 120.10 0.11 0.65 1.20
140.0 140.03 0.14 0.77 1.33
150.0 150.05 0.14 0.79 1.48
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 it Ref. 5 #6 #7 #8 #9 (£ °C)
104.0 104.0 104.34 | 104.25 | 104.10 | 104.00 | 104.05 | 103.61 | 103.93 | 103.57 | 104.54 0.38
120.0 120.0 120.39 | 120.38 | 120.27 | 120.06 | 120.13 | 119.57 | 119.98 | 119.52 | 120.56 0.46
140.0 140.0 140.47 | 140.39 | 140.24 | 139.99 | 140.01 | 139.39 | 139.94 | 139.30 | 140.54 0.46
150.0 150.0 150.55 | 150.49 | 150.32 | 150.00 | 149.98 | 149.35 | 149.97 | 149.25 | 150.57 0.46

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,

NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOI0O REV ; 03




[8] 1 [a] QUALITY CALIBRATION CO,,LTD. {\:‘:E‘;;’«
" - 235 Pelchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;IB[_;:_MR’ A .
;i'.: Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09:4584 7
1 1 o T it r (= o, £
www.qcalibration.com et Nstllsl.Trsm:zs
CALRIRATIN XY
CERTIFICATE No ; 23M6754 PAGE {1 OF 2

REFERENCE No : 69854-1
Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : SARTORIUS

MODEL : BP210S

SERIAL No : 50736477

1D No : EQL-008

CONDITION AS RECEIVED USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 SOI 63, RAMA I1 RD.,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY i PRASERT D.

CALIBRATION DATE : 13-Jul-23

APPROVED BY : %

'PON{JWK 1,
ISSUED DATE : 17-Jul-23
RECEIVED DATE : 13-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GOIO REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 23M6754 PAGE:20OF 2

Calibration Report

EQUIPMENT H DIGITAL BALANCE MODEL : BP210S
MANUFACTURER : SARTORIUS SIN : S0736477

1D No : EQL-008 RECEIVED DATE : 13-Jul-23

AIR PRESSURE i 101 Imbar + Tmbar CALIBRATION DATE 13-Jul-23
AMBIENT TEMPERATURE ! 23*Cx1°C ~ RELATIVE HUMIDITY : 50 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS ADJUSTED USING INTERNAL WEIGHT TO ADJUST. THE BALANCE HAS NO
ZERO TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS. LINEARITY
WAS MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN. THE INTERNAL WEIGHT WAS CHECKED BY USING

2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feb-25
2) STANDARD WEIGHT E2 15843 M23020145 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2, TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS O g

4. DEPARTURE FROM NOMINAL VALUE/! LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2,0000 -0.0000 0.000084
5.0 , 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20,0 ; 20,0001 -0.0001 0.000094
50.0 49,9999 0.0001 ) 0.00012
100.0 09.9999 0.0001 0.00019
200.0 199.9997 0.0003 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (g)
I 99,9998
3N L 2 99.9997
3 99.9998
2 5 4 99,9998
5 99,9998
OFF-CENTER LOADING 0.0001

6. INTERNAL WEIGHT ERROR :0.000499999999988177 g
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY /
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOTU REWO3



31 [a] QUALITY CALIBRATION CO.,LTD. S,
_3-.-:.' 235 Petchkasem 63/2 Rond, Laksong, Bangkae, Bangkok 10160 il o A :
=i Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Yoy WY

[=]3 | wwyw.qealibration.com NSETIRTIRI 005
CALIBRATION (e

CERTIFICATE No : 23M8800 PAGE:10F 2
REFERENCE No: 70515-8

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER : AND

MODEL : GR-200

SERIAL No i 14243876

ID No i EQL-130
CONDITION AS RECEIVED ~ : USED ITEM
SUBMITTED BY . TEST TECH CO, LTD.

30,32 RAMA II SO1 63, RAMA 1l RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P,
CALIBRATION DATE : 11-Sep-23
APPROVED BY : %/{
‘E’DNGWK .
ISSUED DATE : 15-Sep-23
RECEIVED DATE : 11-Sep-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROV AL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com

CERTIFICATE No : 23M8800 PAGE:20F2

Calibration Report

EQUIPMENT : DIGITAL BALANCE MODEL H GR-200
MANUFACTURER : AND SIN i 14243876

ID No : EQL-130 RECEIVED DATE t 11-Sep-23

AIR PRESSURE : 101 Imbar £ Imbar CALIBRATION DATE 11-8ep-23
AMBIENT TEMPERATURE 24°C=+1°C RELATIVE HUMIDITY 50 %RH £ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT
STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION. THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS, LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERQO BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODE SERTAL No CERTIFICATE No DUE DATE
, 1) STANDARD WEIGHT SET E2 QK-I-151 M23020138 02-Feh-25
2) STANDARD WEIGHT E2 15843 M23020148 02-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION ; NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0 g

4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (+ g)
0.0 0.0000 0.0000 0.000082
0.1 0.1000 - 0.0000 0.000083
0.2 0.2000 0.0000 0.000083
0.5 0.5000 0.0000 0.000083
1.0 1.0000 0.0000 0.000084
2.0 2.0000 0.0000 0.000084
5.0 5.0000 0.0000 0.000086
10.0 10.0000 0.0000 0.000089
20.0 20.0000 0.0000 0.000094
50.0 50.0000 0.0000 0.00012
100.0 100.0000 0.0000 0.00019
200.0 200.0000 0.0000 0.00032
5. OFF CENTER. LOADING ERROR
POINT ; READING (g)
1 100.0000
3 %1 4 2 100.0001
3 100.0001
2 3 4 99,9999
5 100.0001
OFF-CENTER LOADING 0.0001

NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-GOI0REV 0



31 [5] QUALITY CALIBRATION CO.LTD. S,

== B~
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 acRA .
A Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =05 B

NSC-TISLTIS 17025
CALINRATICNN (049

www.qealibration.com

CERTIFICATE No; 23M11118 PAGE: 1 0F 2
REFERENCE No : T1188-2

Certificate of Calibration

EQUIPMENT : DIGITAL BALANCE
MANUFACTURER - SARTORIUS
MODEL $ BCA3202I-18
SERIAL No : 0039407364

" ID No : EQL-257
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO,, LTD.
. 30,32 RAMA I1 SOI 63, RAMA I RD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY PRASERT D.

s

CALIBRATION DATE : 09-Nov-23

APPROVED BY : (7

“PONGHAK J.
ISSUED DATE . : 13-Nov-23
RECEIVED DATE H 09-Nov-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GOI0 REV 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No ; 23M11118  PAGE:20F2

Calibration Report

EQUIPMENT : DIGITAL BALAMNCE MODEL H BCA32021-15
'MANUFACTURER 2 SARTORIUS SN : 0039407364

ID No 3 EQL-257 RECEIVED DATE : 09-Mov-23

AIR PRESSURE : 1010mbar £ 1 mbar CALIBRATION DATE 09-Mov-23
AMBIENT TEMPERATURE H 23°C+1°C RELATIVE HUMIDITY : 49 %RH £ 10% RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED BY ACCORDING TO UKAS LAB 14 EDITION 6:2019 BY USING KNOWN WEIGHT

STANDARD WEIGHT. THE BALANCE WAS NOT ADJUSTED BEFORE CALIBRATION, THE BALANCE HAS NO ZERO
TRACKING FUNCTION. REPEATABILITY WAS MEASURED BY USING 10 REPEATED MEASUREMENTS, LINEARITY WAS
MEASURED COVERING 10 POINTS, EVENLY SPREAD OVER THE RANGE. THE INSTRUMENT WAS SET ZERQ BEFORE
PERFORMING THE LINEARLITY TEST. OFF-CENTER LOADING WAS MEASURED BY USING STANDARD WEIGHTS PLACED
ON THE PAN AND MOVED TO VARIOUS POSITIONS ON THE PAN.

2. REFERENCE STANDARD INSTRUMENTS ;-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET = 0094-51 : 23M1296 07-Feb-24
2) STANDARD WEIGHT = QK-1-009 23M1297 07-Feb-24
3) STANDARD WEIGHT == QK-1-010 M23020038 01-Feb-25

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERQ SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 2500 g WAS 0 g
4, DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ g)
0.0 0.00 0.00 0.012
10.0 10.00 0.00 0.012
20.0 20.00 0.00 0.012
50.0 50.00 0.00 0.012
100.0 100.00 0.00 0.012
200.0 200.00 0.00 0.012
500.0 500.00 0.00 0.012
700.0 700.00 0.00 0.012
1000.0 1000.00 0.00 0.012
2000.0 2000.00 0.00 0.012
‘ 3000.0 3000.00 0.00 0.012
5, OFF CENTER LOADING ERROR
5 | POINT : READING (g)
- 1 1000.00
3 2 1000.00
3 1000.00
2 5 4 1000.00
5 1000.00
OFF-CENTER LOADING 0.00

NOTE : THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S FLACE AT LABORATORY AREA
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REFORT

F-GO10 REV
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= A Certificate of Calibration
'Jd,'l.‘ rr_:: 1‘\‘\{‘
it HS(‘;EI';TIS.‘:IPZS
Equipment: Balance Certificate No.
Model: BCAZ241-13 Issued Date:
Serial No. (or ID.): 0043402017 (EQL - 268) Job No.:
Manufacturer: Sartorius Page:
Condition: New
Customer: TEST TECH CO., LTD.
30,32 Rama |l Soi 63, Rama |l Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition:  Temperature 23°C + 04°C
Humidity 59 %RH £ 4.2 %RH

Calibration Place:

TEST TECH CO., LTD. ( 302 Room )
30,32 Rama |l Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

&% DKSH

1 C01232449
08 July 2023
KSPR2310693
10of 2

Callbration By: Mr. Hattapong Pumnil

Calibration Date: 07 July 2023

The Method used: In-house method, CAL-WI-47, based on UKAS Lab 14

Traceability: This certificate is traceable to the Sl Units maintained by National Institute of Metrology

(NIMT), Thailand through DKSH Technology Co., Ltd. Cerfificate No. C02220533

o

Q\Ma{w_:rfe\,

i

(Mr. Hattapong Pumnil)

Person In charge

This cerlificate Is issued the unils of measuremant according to the Intemational System of Units (S1). It provides traceabliity of measuremant to
international or natlonal standard or olhar recognized nafional standard laborelories.

The measuremant uncertalnty stated Is the expandad uncerlainty which s oblained from the standard uncartainty muitiplisd by the coverage factor (k=2) to
pravide a level of confldence of approximately 85%. It Is determined In accordance with the Gulda to Expression of Uncertalnty in Measurement (GUM).

Thase resulls may be affected by devialions from specified conditions, The resulis ralate only to the items tested, callbrated or sampled. Tha repart shall
not be reproduced except In full without approval of DKSH Technology Limlted.

W funiosiwy inaTuTal drfin

OKSH Technology Limited

2633 punEYEY WEHHEIN an T g RIaRAT 102680
2633 Sukhumvit Road, Bangehak, Phrakhanong, Bangkok 10280

Phone: +08 2636 7000

Email: nfo.callbrationf@dksh.com  Wahsita: www.dksh.com/sclentifc-thelland

Dellvering Growth - in Asia and Beyond.

{Mr. Rungrod Jenkittrakulchai)

Authorized signatory

CAL-FM-C01-14: 12 Sep 200



&= DKSH

Certificate No.: C01232449 Page: 2 of 2

Calibration Results:
Without Adjustment

Eccantric Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.

L == n—m’ e rw' == Nominal Test Value 100 (a)
I@ @\ é @ Reference Polnts (g)
Q)

@@ @Q . @’_‘g}) A B c D E

'I:p " B = H g 0.0000 | 0.0000 | -0.0001 | -0.0001

Repeatabllity: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nominal test value (g) Standard Deviatlon
20 0.00004
200 0.00005
Emor of Indication from nominal or conventlonal mass value., Readability 0.0001 (g)
Nominal Value | Conventlonal Mass Displayed Value Error of Indication Uncartainty "

(0) (0) (0) () (a)
0.001 0.00100 0.0010 0.0000 0.00010 2,03
0.01 0.01000 0.0100 0.0000 0.00010 2.03
0.1 0.10001 0.1000 0.0000 0.00010 2.03
0.5 0.50000 0.5000 0.0000 0.00010 2.03
1 1.00001 1.0000 0.0000 0.00010 2.03
2 2.00002 2.0000 0.0000 0.00010 2.03
5 5.00002 5.0000 0.0000 0.00011 2.03
10 10.00002 10,0000 0.0000 0.00011 2.03
20 20.00000 20.0000 0.0000 0.00011 2.02
25 25.00003 25.0000 0.0000 0.00012 2.02
50 49.99996 50.0000 0.0000 0.00013 2.01
100 100.00002 100.0000 0.0000 0.00017 2.00
120 120.00002 120.0000 0.0000 0.00021 2.00
150 149.99998 150.0000 0.0000 0.00023 2.00
200 200.00004 200.0000 0.0000 0.00029 2.00

i Buaasion mATuTAD $9fn The End of Certificate
DKSH Technology Limited

2533 mundedn ny3ouHen e TETuna nmuw AT 10260
2533 Sukhumyil Road, Bangchak, Phrakhanang, Banghkok 10280
Phone: +66 2638 7000 Emall: info.calibrationf@dksh.com  Wabsite: www.dksh comisclantific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-CO1-14: 12 Sep 20
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Website : www.scieco.co.th

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.

Saraburi Tel : +66 3627 3096 Fax : +66 3627 3100
Bangkok Tel: +668 9205 6851 , +669 8247 2360

NSC-TISI-TIS 17025
CALIBRATION 0244

E-Mail ; calibrate@scg.com

Certificate No. T230022

Equipment
Manufacturer
Model

Serial No.
Customer Code
ID No.

Customer

Customer Location
Date of Receipt
Calibrated By
Approved By

Date of Issue

Page 1 of 4

Certificate of Calibration

Chamber ( Cooling Room )

» EQL-167

T1447A1

¢ Test Tech Co.,Ltd

30,32 Rama I Soi 63, Rama II Rd., Samaedam,

Bangkhunthian Bangkok 10150

: LABORATORY FLOOR 3

13 January 2023

: Sujjar P;Iaknakred ( Site Calibration Manager )

Lo

/ Boonchai Suriyawong (Site Calibration Manager)
2k JAN 023

The uncertainties are for a confidence probability of approximately 95%.

.

This Certificate Is issued in accordance with the conditions of accreditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capabllity of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding natlonal standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-1.14118/31-08-64
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33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Metrological Center
SCI ECO Services Company Limited

MSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T230022

Equipment
Date of Calibration
Environment

Page 2 of 4

Calibration Report

Chamber ( Cooling Room )
18 January 2023
Temperature : 25.0-27.2 °C

Line Voltage : 221.9-2273 V
B Relative Humidity : 55-65 %RH

..................................................... VEER SR ER AR ERTERRNILE R puY

Condition of this results of calibration :
1. This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one

standard thermocouples type T use for ambient temperature measurement , The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).
All data show below were final values and the initial data from customer request , The temperature scule used
was based on [TS - 90 .

2. Reference Standard Instrument :

Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TN141-TN150 T222123 5 October 2023
TC TYPET TNI151-TN160 T222123 5 October 2023
DATA LOGGER 34970A T150 T222123 5 October 2023

3. This certificate is traceable to ;
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4, Condition of calibrated item : good
Equipment Description :
Time Constant 2 Hour 8 Minute At__3 °C
Fresh Air Damper [ JOpen [ |Min [ Medium [ ] Max
[ |cClose
Not Available
5. Adjustment :

() without adjustment ( X ) after adjustment

Svendo

Approved By

TRETAC YLTIEE AL £



©/SCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. RIS L

CALIBRATION 0244

Certificate No, T230022

Page 3 of 4

Calibration Report
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C=Centre, F=CentreofFace, A=Corner, E=CentreofEdge
1C = TN141 11IF = TN151
2A = TN142 12F = TN152
3JA = TNI143 13A = TNI153
4F = TN144 14A = TN154
SA = TNI145 15F = TNI155
6A = TN146
TF = TN147
8F = TN148
9A = TN149
10A = TNIi50

Approved By, —%&P/““ ‘54('
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QISCG

Metrological Center
SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

NSG-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T230022 Page 4 of 4
Calibration Report
Measurement Results:
Average Standard Reading at each position {°C )
Calibration Point TN141 | TNI42 | TN143 | TN144 | TN145 | TN146 | TN147 | TN148 | TN149| TN150
3 293 znm 2.79 2.26 3.04 3.39 291 3.05 354 | 295
TN151 [ TN152 | TN153 | TN154 | TN155
3.32 3.28 3.00 2.96 2,90
Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (°C ) Average (C) | Stability ¢°C) | Uniformity CC)| Uncertainty (+'C)
Min , Max Average ' Factor k
3.0 29,31 3.0 3.01 (.47 1.04 0.98 2.00

* The quoted uncertainty exclude " uniformity

The calibration result apply only the above calibrated item.

The result of test was found acourate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor £ which for a t-distribution, providing

a level of confidence of approximately 95 % .

Approved By M

FM-L15 N17/15-05-6%




Metrological Center
P SCI ECO Services Company Limited
WISCG o
\ ) 33/2 Mao 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISITIS 17025

Bangkok Tel : +668 9205 6851 , +669 8247 2360 SAHRRARI S
Website : www.scieco.co.th E-Mail : calibrate@scg.com

Certificate No. T230121 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
_Manufacturer £
Mﬂdel -
Serial No. B o

Customer Code : EQL-181

ID No. : TO399A5

Customer ¢ Test Tech Co.,Ltd
30,32 Rama Il Soi 63, Rama II Rd,, Samaedam,
Bangkhunthian Banglkok 10150

Customer Location : LABORATORY FLOOR 4

Date of Receipt : 26 January 2023

Calibrated By : Sujjar Naknakred ( Site Calibration Manager )

Approved By 3 %P\/Wéﬁ“ / Boonchai Suriyawong (Site Calibration Manager)
0 1 FEB 2023

Date of Issue

The uncertainties are for a confidence probability of approximately 95%.

This Certificate Is Issued in accordance with the conditions of acereditation granted by the Thai Laboratory Accreditation
Scheme which has assessed the measurement capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This certificate may
not be reproduced other than in full except with the prior written approval of the Metrological Center.

- FM-L14118/31-08-64



Ay, l Metrological Center
@ S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

CALIBRATION 0244

Certificate No.T230121 Page 2 of 4

Calibration Report

Equipment :  Chamber ( Cooling Room )
Date of Calibration + 30 January 2023
Environment : Temperature : 25.0-27.2 °C

Line Voltage : 221.9-227.3 V
Relative Humidity : 55-65 %RH

.................................................................................................................................................................................................................................

1, This equipment was calibrated by insert nine standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

All data show below were final values and the initial data from customer request . The temperature scale used
was based on ITS - 90,
2. Reference Standard Instrument :

[nstrument Model Instrument No. Certificate No. Due Date
TC TYPET TN141-TN150 T222123 5 October 2023
TC TYPET TNI151-TN160 T222123 5 October 2023
DATA LOGGER 34970A T150 T222123 5 Qctober 2023

3. This certificate is traceable to :
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
Time Constant 1 Hour 30 Minute At 3 OC

Fresh Air Damper [_]Open [ JMin [ ] Medium [ ] Max

|:| Close

Mot Available
5. Adjustment :
( ) without adjustment ( X ) after adjustment
1]

b
Approved By g/\f\“’ l

FM-L15117/15-05-63



sy Metrological Center
@ ‘ s CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. NSC-TISI-TIS 17025

CALIBRATION 0244

Certificate No. T230121 Page 3 of 4

Calibration Report

10A I

3A

8F, 4F B

—— e —

L.

-

134

-
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I
P
b

14A

TR/ 5A
C=Centre, F=CentreofFace, A= Corner, E =CentreofEdge

1C = TN141 11F - TN151
ZA = 'TN142 12F = TNI152
3JA = TN143 13A = TNI153
4F = TN144 14A = TNI154
5A = TNI145 15F = TNI155
6A = TNI146
TF = TN147
8F = 'TNI148
9A = TN149
10A = TNIS0

A -
Approved By %‘M éf“"

FM-L15 117/15-05-63



( \4 ‘ SC G Metrological Center N\
@ SCI ECO Services Company Limited h ‘ '

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. SALRAYION, 0744

Certificate No, T230121 Page 4 of 4

Calibration Report

Measurement Results:

Average Standard Reading at each position {nC )

Calibration Point TN1d1 | TN142 | TN143 | TN14d | TN145 | TN146 | TN14T | TN148 | TN14%| TN150

3 284 2,89 3.01 3.07 313 3,19 3.04 299 | 3.5 | 294

TN151 | TN152 | TN153 | TN154 | TN155

2.99 2.99 114 2.85 2.88

Chamber ( Cooling Room ) Temperature Distribution
Reading (°C ) Coverage
g€ g(C) Average (C) | Stability (+"C) | Uniformity (C)| Uncertainty (+'C)
Min , Max Average Factor &
30 28,31 3.0 j.m 0.48 093 0.99 2.00

* The quoted uncertainty exclude " uniformity "

The calibration result apply only the above calibrated item,

Fhe result of test was found accurate as shown on date and place of test only.

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k which for a t-distribution, providing

1 level of eonfidence of approximately 95 % .

Mr
Approved By =

FM-L15 117/15-05-63



E'—-':;:'EI QUALITY CALIBRATION CO.,LTD. .‘i:it_‘*\é;‘
d g 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i[ac_gngé o
.‘-"‘-:""'m'__ Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 f;’:f,%“‘*\\ L; . |
Eu e, www.qcalibration.com el ESC-'S|-1'|;nuz:.
CALINTATHON (842
CERTIFICATE No : 23T6749 PAGE: 1 OF 2

REFERENCE No : 69853-3
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER ; MEMMERT

MODEL : [NB 400
SERIAL No : E405.0946

D No : EQL-087 | - ,
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH €O., LTD.

30,32 RAMA 11 SOI 63, RAMA Il RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY ' CHAICHARN CH.
CALIBRATION DATE : 10-Jul-23
APPROVED BY : }
ONGHAK J.
ISSUED DATE : 17-Jul-23
RECEIVED DATE P 10-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.
F-GOIOREV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-3402, (662) 444-0152-3, Fax fﬁﬁz) 809-4584

CERTIFICATE No : 23T6749 PAGE :2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

ID No EQL-087 SIN E405.0946

RECEIVED DATE 10-Jul-23 CALIBRATION DATE 10-Jul-23

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 ¢m TO 10 em.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. - THE

UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
2, REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT

1) DATA LOGGER WITH RTD
3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

MODEL

HYDRA 2635A

SERIAL No
7301307

CERTIFICATE No  *
2277508

DUE DATE

10-Aug-23

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
GENERAL INFORMATION
3 4 Overall Ambient Temperature around the Chamber (°C) variation ; 1
] 2 L Overall Line Voltage (V) variation : 3
‘E)‘-if Instrument Condition : Normal
5 Chamber Size (W*L*H): 40*33*40 cm
CHAMBER PERFORMANCE )
8 9 Calibrate Average All Temperature | Temperature Overall
/ 7 Point Location Stability Uniformity Variation
SR T (°C) (C) ¢°C) ¢C) (°C)
44,0 43,96 0.06 0.54 0.71
55.0 55.00 0.05 0.58 0.79
58.0 57.96 0.06 0.69 0.81
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #7 #8 #9 (£ °0)
43,5 43.5 43,72 43.78 43.73 4375 4422 43.86 44.17 44.06 44,34 0.36
54.5 54.5 34.75 | 5478 | 54,76 | 54.75 | 55.30 | 54.83 5527 | 55.07 | 55.47 0.36
57.5 57.5 57.67 | 57714 | 57.62 | 57.67 | 5828 | 57.86 | 5828 58.11 58.38 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION,
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GOIO REV : 03



Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

(=135 ]
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;EBE ME}"E m A\ \en
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QUALITY CALIBRATION CO.,LTD. S,

o

g ma CALINRATION 049

CERTIFICATE No : 23T1387
REFERENCE No: 68174-5

EQUIPMENT
MANUFACTURER

MODEL

SERTAL No

") No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

(1]

PAGE:10F2

Certificate of Calibration

INCUBATOR
MEMMERT

IF 110

D415.0802

EQL-190

USED ITEM

TEST TECH CO,, LTD.

30,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

PRASERT P.

13-Feb-23

NGSAE ).

14-Feb-23

13-Feb-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF

QUALITY CALIBRATION CO., LTD.
’ ’ F-GO1O REV : 02



QUALITY CALIBRATION CO,,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No: 23T1387 PAGE: 2 OF 2
Calibration Report

EQUIFMENT INCUBATOR.

MANUFACTURER MEMMERT

MODEL IF 110

D No EQL-190 SN D415,0802

RECEIVED DATE 13-Teh-23 CALIBRATION DATE : 13-Feb-23

AMBIENT TEMPERATURE 24°C+1°C RELATIVE HUMIDITY 50 %RH = 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION, THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

7~-EFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22TT7509 10-Jul-23

3, THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION ;- WITHOUT ADJUSTMENT
3 4
1 2 ‘)ki F
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 5
g Overall Line Voltage (V) variation : 8
/ 7 Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Avyerage Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(°C) °C) (0 (°C) (#°C) (°C) (C)
37.0 37.0 37.0 36.93 0.07 0.16 0.26
44,0 44.0 44.0 44.17 0.07 0.22 0.27
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating d Measured Temperature (°C) at Spread Locations Uneertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref, 5 #He #7 #8 #9 (+°C)
37.0 37.0 3697 | 3695 | 36.94 | 3696 | 3694 | 3692 | 3691 | 3690 | 36.84 0.25
44,0 44.0 4421 | 4423 | 44.09 | 4423 | 4423 | 44.13 | 4421 | 44.15 | 44.07 0.36

NOTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2 LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REFORT

F-GOIOREV : 02




QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 fﬂaﬁﬁfé
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =Gl L e\
www.qcalibration.com U NN NSCTISETISITOS
g mmi CALNRATION (049

CERTIFICATE No: 23T1386 ; PAGE:10F2
REFERENCE No : 68174-4

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER § MEMMERT

MODEL 3 IF 160

SER[AL-NU : D518.0082

"' No ; EQL-205
CONDITION AS RECEIVED. : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD.

30,32 RAMA II SOI 63, RAMA I1 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY

1]

PRASERT P.

CALIBRATIONDATE 13-Feb-23

APPROVED BY i ?
ONGSMC J.

ISSUED DATE 14-Feb-23

RECEIVED DATE ; 13-Feb-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APFROVAL OF
QUALITY CALIBRATION CO,, LTD,

F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4384

CERTIFICATE No : 23T1386 PAGE:20F 2
Calibration Report

EQUIPMENT ¢  INCUBATOR

MANUFACTURER : MEMMERT

MODEL i IF 160

1D No - EQL-205 SN D518.0082

RECEIVED DATE : 13-Febh-23 CALIBRATION DATE 13-Feb-23

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %RH £ 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION, THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 em.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE FROBE AND OTHER PROBES AT THE SAME TIME.

7 " HEFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DULR DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 2217509 10-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4 4
1 2 4 ]
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
8 Overall Line Voltage (V) variation : 9
/ 71 Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm
FRONT -
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(°C) (°C) (°C) o) #°C) (°C) (°C)
35.0 35.0 35.0 3499 0.02 0.14 0.20
36.0 36.0 36.0 36.00 0.03 0.14 0,22
41.5 41.5 41.5 4146 0.05 0.10 0.19
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) i1 #i2 #3 fii] Ref. 5 6 #7 #8 #9 (+ °C)
35.0 35.0 34,91 3494 | 34.93 34.93 34.98 35.03 35.08 35.01 35.08 0.25
36.0 36.0 35.93 35.95 3595 3594 | 36.00 | 36.05 36.10 | 36.01 36.10 0.25
41.5 41.5 4146 | 4147 | 4141 | 4147 | 4150 | 4147 | 4145 | 4143 | 4149 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2; LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

F-GO10 REV : 0




QUALITY CALIBRATION CO.,LTD. S

A

215 Petchkasem 63/2 Road, Laksong, Bangkee, Bangkok 10160 ﬁ/mﬁ
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 % ,a-'/;—._qﬁ,hg
www.gealibration.com "r;,r,@‘\&* NsCTIKTIEL0S
CERTIFICATE No ;: 23T1385 § PAGE:10F2

REFERENCE No: 68174-3
Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT
MODEL | : IF 160
SERIAL No . D518.0240
) No : EQL-218
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY

TEST TECH CO., LTD.

10,32 RAMA 11 SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.
'CALIBRATION DATE 3 13-Feb-23
'APPROVED BY :

PONGSAK 1.

ISSUED DATE : 14-Feb-23
RECEIVED DATE : 13-Feb-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD.

F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasemn 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584

CERTIFICATE No : 23T1385 PAGE : 2 OF 2
Calibration Report

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL IF 160

1D Mo EQL-218 SIN D518.0240

RECEIVED DATE 13-Feb-23 CALIBRATION DATE 13-Feh-23

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %RH £ 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER

NO LOAD CONDITION, THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 em TO 10 c.

AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

“1EFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT . MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509 10-Jul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.,
5, THIS CERTIFICATE IS TRACEABLE TQ THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LID,

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3 4
1 2 A
5 soss GENERAL INFORMATION
ShE Overall Ambient Temperature around the Chamber (°C) variation : 2
g T Overall Line Voltage (V) variation ; 12
/ 71 Instrument Condition : Normal
i *T *H) #4 ()%
FRONT Chamber Size (W*L*H): 56*40*72 cm
CHAMBER PERFOEMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
(°C) (°C) (°C) ("C) (x°C) (°C) (°C)
35.0 35.0 35.0 35.00 0.05 .15 0.26
36.0 36.0 36.0 36.00 0.04 0.16 0.26
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 i#3 #4 Ref. 5 #6 #1 #8 #9 (+°C)
5.0 35.0 34.94 34 98 34.93 34.97 35.07 35.10 | 34.94 35.04 35.05 0.25
316.0 36.0 35.94 35.97 35.92 35.96 36.07 36.11 35.95 36.05 36.05 0.25

NOTE | : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA,
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REFORT

F-GOI10RE
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QUALITY CALIBRATION CO.,LLTD.
735 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584

2 ]
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q Db CAIIRATION G119

CERTIFICATE No : 23T1384 PAGE: 1 OF 2
REFERENCE No : 68174-2

Certificate of Calibration

EQUIPMENT : INCUBATOR
MANUFACTURER : MEMMERT

MODEL : IF 160

SERIAL No : D519.0140

D No : EQL-231

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY . : TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMATLRD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : PRASERT P.
- CALIBRATION DATE : © 13-Feb-23
APPROVED BY :
PONGSAK J.
ISSUED DATE : 14-Feb-23
RECEIVED DATE : 13-Feb-23

THIS CERTIFICATE MAY NOT BE REPRGDUC[ D OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITT EN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GOI0 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petehkasem 63/2 Roud, Laksong, Banpkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 23T1384 PAGE : 2 OF 2
Calibration Report

EQUIPMENT ) INCUBATOR

MANUFACTURER H MEMMERT

MODEL : IF 160

ID No EQL-231 SN D519.0140

RECEIVED DATE 13-Feb-23 CALIBRATION DATE % 13-Feb-23

AMBIENT TEMPERATURE 24°C 4190 RELATIVE HUMIDITY 50 %RH £ 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

l. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 em.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE CHAMBER, THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND. OTHER PROBES AT THE SAME TIME.

# ~ EFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 22T7509 10-Tul-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE [S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD,
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

3 4 <
1 2 A6
;r.l.; i
5 s GENERAL INFORMATION
5 -‘_.'. Overall Ambient' Temperature around the Chamber (°C) variation : 2
8 - =T Overall Line Voltage (V) variation : §
/ 7k Instrument Condition ;: Normal
i *[AH): 56%40*
FRONT Chamber Size (W*L*H): 56%¥40*72 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperatwre | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
) (°C) (°C) (°C) =C) (°C) (°C)
35.0 35.0 35.0 35.03 0.08 0.17 0.32
37.0 37.0 37.0 37.02 0.08 0.22 0.32
41,5 41.5 41.5 41.54 0.04 0.13 0.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) # #2 #3 4 Ref. 5 i #7 #8 #9 {(+ °C)
35.0 35.0 3492 | 35.02 | 34,99 | 35.01 35.04 | 35.03 | 35.06 | 3509 | 3510 0.25
37.0 37.0 37.00 | 3699 | 3695 | 3695 | 37.00 | 37.02 | 37.09 | 37.07 | 37.11 0.25
41.5 41.5 41,52 | 41.51 4147 | 41,49 | 4154 | 4153 | 4162 | 41.58 | 41.56 0.36

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2; LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY#A

COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

F-GO10 REV Y02
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.  PinAAcle 900F
Preventive Maintenance Report

Company Name: TEST TECH Co, LTD

Instrument Location: 30,32 Rama Il Soi 63 Rama Il Read.
Samaedam, Bankhuntien, Bangkok, 10510

Instrument Serial No.: PFBS21091601

Date: 27-Febh-2023



nce (PM) .

T

PinAAcle 900F Preventive Maintena

 ompany Name? TESTTECH CO., LTD
'{ Ir'lé.:t-ﬂ..tl-‘rl{‘;diiit?“l t-;ﬁn]:" : 30,32Rama |1Soi 63Rama Il Roaq.Samaedam,Bangkhuntien,Bangkuk,'l 0510

~ Serial Number: PFBS521091601 ~ PM Number:© 2/2

~ Customer Name ~ Telephone

e Lo K. AOYJAI - o 02-877-3271

., (if applicable}: Number:

Customer Suppart K. DUANG Service Order )

- Engineer Name: _ ' Number:

i sk e Y ; Next PM Dug -
_Date PM Performed; 27-Feb-2023 AR Gl B 27-Feh-2024
U (oDMMMYYYY) o L e
e - : (op MM ]

. standard Labor Hours to Complete PMt AT hour o
. -Pér; giuniber Release - Publication Date . ' )
09370145 Rev.9 A January 2018 PerklnElmer’

Scope

The purpose of this PM s Lo ensur
replacing any waorn or damaged parts. This service should o

PerkinElmer.

The custamer should save their method before the PM begins.

v

General Instructions:

The customer must provide the engine

starting the PM.

Always check with the customer b

including a current back-up of system software and/or data files.

The completed document should be signed by an authorized Perk

the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contalns propri

prior, written permission of perkinElmer, Inc.
Copyright © 2013 perkinElmer, Inc.

Trademarks

Registered names, trademarks, etc.
by law. PerkinElmer Is a registere
not owned by PerkinElmer, Inc, or
Except as specifically set farth i
with regard to this document,

fitiess for a particular purpose.

PerkinElmer shall not be liable for

this document.

etary informatlon that is protected by
No part of this publication may be repraduced in any form whatsoever or

n its terms and conditions of sale,
including, but not limited to, the imp

tra

used in this document, even when not specifically marked as such, are
d trademark of PerkinElmer, |

PerkinE

e the continued functionality of the PinAhcle S00F by inspecting and
nly be performed by a trained representative of

er operational data to demonstrate recent instrument performance prior to
efore making any changes that may affect the custamer's analysis or calibration,

inElmer and customer representative and left with

copyright. All rights are reserved.

nslated Into any language without thee

protected

ne. All other trademarks and registered trademarks
Its subsidiaries that are depicted herein are the property of their respective owners.

Imer makes no Warranty of any kind

lied warrantles of merchantability and

incidental or consequential damages in cannection with the furnishing or use of

PinAAcle 900F Preventive Maintenance Report (PM)
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Component List

Component / Specific Model - |  Gerial# | configuration Notes

Parts Lists

Parts lnclui:lqgi_.w_ltia'ih&?h'll_..

'*“;LL‘#:‘;::’;}F“_ e benton L oty
B0O501626 Fan Fiiters N/A
N3160156 0-Ring Kits for Sampling Introduction { Stainless Steels Nebulizer) |N/A
M3160157 0-Ring Kits for Sampling Introduction { Plastic Nebulizer) N/A
N9301714 Replacement Acetylene Filter Cartridge N/A
THOD1022 Replacement Air Filter Cartridge M/A

Addltlnnal Reagents and Standards Requir:d far PM - .. : T 3 o

it T o i Rl b Bathl.at# P'ﬂ “
{if applicable) .} - 5 l?es;r pti_u LB 9’?'?‘"“- 2 ! ah IMMM}
- N9300183 1000 mg/L Copper Standard AR

o Addltional. Reagents and Standards REquired fur PM {Cu stumar Su ppurt Sulu'll un]

FartNUmber{lf L ek . E:.pl.ratlun
i LS B # : :
« ‘applicable) 1 ' -'--'D-Ffmmf'_m Sy b q‘-l_a-"“?" Batwm | Date immyy) -
N/A DI Water 250 ml. AR AR
N/A 0.5% HNO, 250 ml. AR AR

PinAAcle 900F Preventive Maintenance Report (PM) Page 2o0f 7




s a

Additional Taals Required for PM
..: E :;::;:::;:r} = _ Pestrlptlon . ; -Qual'll?.lt‘s' s Serl?lﬁ ._ :
N1013000 0.2A Neutral density filter 1 MGD-252
M1013002 1.0A Meutral density filter 1 MGO-358
03030997 I System 2 EDL Driver 1 03()509'97
MN3050605 As System 2 EDL 1 16148
N3050121 Cu Lumina HCL 1 092216-010130
N3050109 Ba Lumina HCL 1 102416-040160
MN3050139 K Lumina HCL 1 110716-010060
MN3050152 Ni Lumina HCL i 100516-030190
PinAAcle 900F Preventive Maintenance Report (PM) Page 3 of 7




Procedure Checklist

Use (¥ } to check off those steps in the checklist that have been completed.

1. General:

F! Review the instrument performance with the customer and document any recent
problems,

7 Inspect the customer log book and make any appropriate PM entries.

¥ perform general inspection of system for cleanliness.

2. PC Instrument Software:

# Instrument Software user files/databases archived, packed, and/or deleted as needed.

3. Mechanical:

1 tnspect and clean all fans and filters. Replace filters if necessary

! Inspect all gas lines for leaks and/or wear. Replace if needed.

# clean exterlor of the instrument.

] inspect the burner head, burner chamber, and nebulizer. Clean if needed as stated in the
Hardware Guide, ;

#| Check burner head dimensions with the feeler gauge as stated in the Hardware Guide in the
Maintenance chapter section on cleaning the burner head and checking sloth width.
Replace if out of specification

¥l Check the condition of the end cap, burner head, and nebulizer O-rings. Replace If necassary.

¥1 Check the drain system far signs of wear. Replace worn or damaged parts,

# visually check for proper flame conditions when igniting the Air-C2H2 and N20-C2H2 flames
(if applicable).

4, Electrical:

¥ Inspect PC boards. Clean If necessary.

1 Carefully check all internal and external cable connections.

] Check'instrument firmware revisions upgrade to current levels (If necessary)

#| Run Diagnostics Test within the Advanced function of the Spectrometer page. Check the
results In the service log folder in the Spectrometer BM Log Viewer.

5. Optics:
#l Inspect and clean the sample compartment windows, if needed,
# Inspect optics. Clean or replace if necessary,

6. Gasses:

¥\ Verlfy that the Gasses supplied to the Instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checklist SDB.
] \erify that the acetylene fllter and alr filter element is dry. Replace If necessary.

l PinAAcle 900F Preventive Mainienance Report (P} Page 4 of 7 '




. Flame Interlock Check:

Description: Check to ensure that all safety interlocks are closed.

~ parameter Speciﬂr.atiun.'_ ; 'I'astHli_!-:;ullti  Pass/Fall
Flame Sensor. : Nr.f_c;ﬂ',Flamacdr'_iectlyshﬁtsdbwn | Active Passed
~ Pbrain Sensor 'Nr}'c;H;,Hama correctly shuts mn' Actlive Passed
.-ﬂa]&igilmr_ﬁen{ﬁ_r- o ArGH Flame corractly shuts down - | Active Passed
* i3H Pressure Sensor ‘Air/C;H, Flame corractly shutsdown | Active Passed
At pressure bemsor | A/EaH; Flame correctlyshuts down . | Active Passed
T I ehoosing Nitraus Oxlde-as the oxidant
: o S P - tive d
’ .I]ufngr H“d S_qtfjur. 'shauidt_fiageraniintsrlgcﬁshuts-dowu % lad FEnEd
8. After PM Performance tests:
8.1 Detector Linearity with Barium
Description: Ensures that the detector is linear in the Visible Range,
L g - | Certificate Value | R B
Param‘et_gr,_.l_ Speclﬂqatllan_. at553.6 nm {Fhéj’ i ‘I.gst ftgs_n.q!._ts._ g "'-'_'I“.“-f"’“.
 LOANDFilter. | 5% from Cert, 0.9798 09796  |Passed
o2ANDFiter | 5% fromEert. 0.2042 02015  |Passed
8.2 Baseline Noise at 1,0 Absorbance with Barium
Description: Ensures that a high absorbance will not produce excessive noise.
 parameter Specification Results .« pass/Fall
Standard Deviatlon - s0010 0.0010 Passed
8.3 AA Baseline Noise with Copper
Description: Check baseline noise.
~ Parameter " specification -} Resulfs | pass/rall
' ‘Standard Deviation $0.001 0.0001 Passed

[ PinAActc 900F Preventive Maintenance Report (PM)
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8.4 D, Background Compensation with Copper

Description: Verifles the instruments ability to com

pensate for Background absorption.

‘Parameter Specification Results - pass/Fall |
Standard Davlation _£00i0 0.0084 Passed
8.5 AA-BG Boseline Noise with Copper
Description: Ensures that background carrection does not produce excessive noise.
Parameéter. ~specification Results -~ pass/Fall
" standard Deviation 0005 00001 Passed

8.6 AA-BG Baseline Nojse with Arsenic

Description: Ensures that background correction does not produce exce
wavelength.

ssive noise at a low

~parameter. ‘specification - Results pasé/Fall
Standard Deviation : #0008 0.0003 Passed
8.7 Flame Sensitivity
Description: Instrument Sensitivity checked against Copper standard.
i congar tansidiny . | soeefeaion Kol {Ais) of - PACEO
“Smgfl Sensiivily 85 Neb (i apalicable) | >0250Abs: NA Not Applicable
T ma/ Sensitity W Neb (i apiplicable) | * > 020ARS 03313  |Passed

10. Review:

¥ Review with the customer PM work performed.

¥l Review with the customer routine maintenance procedures.

# Discuss recommendad customer supplied materials to have on hand.

#] Attach PM sticker.

rPEnAAcln G0F Preventive Maintenance Report (PM)
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Additional Comments

e L e et T e T

PR ——

La a w':j‘.ﬁﬂ-rj J‘L»]-FI( lﬁI“...J'E“J Pt s
IPERFORMANCE TEST FOR FIAS
1. Characteristics mass for Mercury, 0.0693 Abs,
(500 ul of 10 ug/l for Hg And 5 replicates). 317.5 pg/0.0044 Abs.
Characteristic Mass '
%RSD. 2.02%
2. Characteristics mass for Arsenic. 0.1670 Abs,
(500 ul of 10 ug/l for As And 5 replicates). 131.7 pg/0.0044 Abs
Characteristic Mass
%RSD. 242%
3. Characteristics mass for Serenium.. 0.2597 Abs.
(500 ul of 10 ug/l for Se And 5 replicates), 84,7 pg/0,0044 Abs,
(Characteristic Mass
%%RSD 2.95%
\Wavelength Accuracy Check
As 193,70 nm +/- 0.3 nm 193.70
Cu 324,75 nm +/-0.3 nm 324,70
Ba 553.55 nm +/- 0.3 nm 553.60
K 76649 nm +/- 0.3 nm 766,50

Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 300F have
been completed.

This PinAAcle 900F _Passes ® Fails O the prelrenﬂve maintenance.

:f-t";' .‘jr'-u 3V |t1‘w IHHHITTIT"""F Ty ; i [ T _' ; e
- Date: :
[2/\;\/(/‘3/ 27-Feb-2023

Authorlzed PerkinElmer Representa.tlve
(DD-MMM-YYYY)
Authorized Customer Representative: i Date:
Bo0ly 27-Feb-2023
- {DD-MMM-YYYY)
| PinAAcle 900F Preventive Maintenance Report (PM) Page 7 of 7 |




QUALITY CALIBRATION CO.,LTD. Y,

e
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 NaENEs . Q -
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 7 @\ /}ir A\
www.qealibration.com o NSC-TISETI517025
CALIBELATICN (4%
CERTIFICATE No : 23T8796 PAGE:10F2

REFERENCE Nao : 70515-4
Certificate of Calibration

EQUIPMENT ; WATER BATH
MANUFACTURER : MEMMERT

MODEL : WNE 45

SERTAL No : L.720.0266

ID No : EQL-241

CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD,

30,32 RAMA Il SOI 63, RAMA I RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 16-Aug-23

APPROVED BY : %

hom%k I,

ISSUED DATE - 16-Aug-23

RECEIVED DATE

16-Aug-23

THIS CERTIFICATE MA.Y NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APFROV AL OF
QUALITY CALIBRATION CO, LTD,

F-GO10 REV : 03



QUALITY CALIBRATION CO.,,L'TD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qcalibration.com

CERTIFICATE No : 23T8796 PAGE:20F 2

Calibration Report

EQUIPMENT . WATER BATH

MANUFACTURER : MEMMERT MODEL : WNE 45

ID NUMBER : EQL-241 SERIAL NUMBER : L720.0266
RECEIVED DATE : 16-Aug-23 CALIBRATION DATE : 16-Aug-23
AMBIENT TEMPERATURE : 25°Cx1°C RELATIVE HUMIDITY 50%RH+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm, OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 23T6642 19-Jul-24

3. THE CERTIFICATE 18 VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.

4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

i S e
= (i; g J,-ilr— .
1 & @ o
GEMERAL INFORMATION
! E Overall Variation of Ambient Temperature around the Bath (°C): 0.6
w Overall Variation of Line Voltage (V) : 3
PROBE INSTALLATION Instrument Condition : Normal
EGHIEECRIN THE RATH Bath Inner Size (W*L*H) : 59*35"20 cm
BATH PERFORMANCE
Calibrate Average All | Temperature Radius Axial Overall
Point Position Temp. Stability Uniformity Uniformity Variation
(°C) *C) C) (°C) (°C) (°C)
83.0 §3.09 0.05 0.07 0.05 0.16
92.0 92.13 0.11 0.06 0.06 0.28
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #d Ref, 5 £20)
83.0 83.0 83.08 83.09 83.06 83.11 83.12 0.15
92.0 92.0 92.11 92.13 92.10 92.16 92.16 0.19

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY
COVERAGE FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,
END OF CALIBRATION REPORT

E-GOLOREV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 iIHEME}E‘

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 80Y-4584 -'-’
B

www.qcalibration.com bl O T v
LN LATH AT

CERTIFICATE No : 23T6748 _ PAGE: | OF 2
REFERENCE No : 69853-2

Certificate of Calibration

EQUIPMENT : WATER BATH

MANUFACTURER ! MEMMERT

MODEL H WPE 45

SERIAL No : L711.0024

D No : EQL-147 ;
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY H TEST TECH CO,, LTD.

30,32 RAMA 11 SOI1 63, RAMA Il RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH,
CALIBRATION DATE : 10-Jul-23
APPROVED BY : : lf\
ONGSRK 1.
ISSUED DATE : 17-Jul-23
RECELVED DATE : 10-Jul-23

THIS‘GE\RTIF[CATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH MHE PRIOR WRIT LN APPROV AL UI
% QUALITY CALIBRATION CO., LTD,

F-GO1OREV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (-662J 809-4584

www.qealibration.com

CERTIFICATE No : 23T6748 PAGE:2OF 2
Calibration Report

EQUIPMENT WATER BATH

MANUFACTURER MEMMERT MODEL WPE 45

ID NUMBER ! EQL-147 SERIAL NUMBER L711.0024

RECEIVED DATE H 10-Jul-23 CALIBRATION DATE 10-Jul-23

AMBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 53 %RH # 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
. CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 em. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 2625A 6603614 2277514 + 05-Aug-23

3. THE CERTIFICATE [S VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERMATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

il A et
s o
—a 1 ami
! ) PN
. ® @ GENERAL INFORMATION
Overall Variation of Ambient Temperature around the Bath (°C): 1.4
1 / Overall Variation of Line Voltage (V) : 3
’ W Instrument Condition : Normal
PROBE INSTALLATION Bath Inner Size (W*L*H) : 59*35%22 ¢cm
POSITION [N THE BATH :
BATH PERFORMANCE
Calibrate Temperature | Average All Radius Axial Overall
Point Stability Location Uniformity Uniformity WVariation
(°C) (#°C) @°0) (°C) (°C) (°C)
41.5 0.03 41.49 0,03 0.02 0.07
44.5 0.04 44.50 0.02 0.01 0.11
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #a Ref. 5 {£°C)
41.5 41.5 41.48 41.50 41.49 41.51 41.48 0.14
44.5 44.5 44,50 44,51 44.50 44.49 44.51 0.14

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH.
NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTI PLIED BY
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

pa

F-GOIOREY : 03




QUALITY CALIBRATION CO.,LTD.
235 Petchikasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www,qcalibralion.com NSEITSLTISI 7025
CALIRATION tikid

CERTIFICATE No ! 23T6747 PAGE: | OF 2
REFERENCE No : 69853-1

Certificate of Calibration

EQUIPMENT : WATER BATH

MANUFACTURER : N/A

MODEL i N/A

SERIAL No § N/A

1D No : EQL-046 :
CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.

30,32 RAMA 11 S80I 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 10-Jul-23

R : Un
"FDNGV[( ],

ISSUED DATE - 1 7-Jul-23

RECEIVED DATE - 10-Jul-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL QF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV : 03



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

www.qealibration.com

CERTIFICATE No : 23T6747

EQUIPMENT
MANUFACTURER
ID NUMBER
RECEIVED DATE

AMBIENT TEMPERATURE

Calibration Report
WATER BATH
N/A MODEL
EQL-046 SERIAL NUMBER
10-Jul-23 CALIBRATION DATE
24°Cx1°C RELATIVE HUMIDITY

PAGE:20F 2

N/A

N/A

10-Jul-23

53 %RH + 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION, d

2, REFERENCE STANDARD INSTRUMENTS :-

- " INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
') DATA LOGGER WITH RTD 2625A 6603614 2277514 + 05-Aug-23

3. THE CERTIFICATE IS VALID FOR THE ITEM CALIBRATED AS SHOWN ON THE DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

& e
i R 4
00 ; T _"!_“*
& © o ol GENERAL INFORMATION :
Hj b5 A Overall Variation of Ambient Temperature around the Bath (°C) : 2.3
' ; ] Overall Variation of Line Voltage (V) : 10
! Instrument Condition : Normal
w ' Bath Inner Size (W*L*H) : 45*33*13 cm
PROBE INSTALLATION
POSITION IN THE BATH
BATH PERFORMANCE
Calibrate Temperature | Average All Radius Axial Overall
Point Stability Location Uniformity Uniformity Variation
Q) (#°C) &C) (°C) (°C) %)
44.5 0.04 44.52 0.01 0.02 0.08
45.0 0.01 45,04 0.01 0.02 0.03
50.0 0.06 49,99 0.01 0.02 0.14
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #4 Ref. 5 £°C)
44.5 44.5 44.52 44,52 44,52 44.52 44.52 0.14
45.0 45.0 45.04 45.04 45.04 45.04 45.04 0.14
50.0 50.0 49,99 49.99 49.98 49,98 49.99 0.15

NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH,
NOTE 2 : THIS CALIBRATION WAS CARRIED QUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY/A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%,

END OF CALIBRATION REPORT

F-GO10 REV



QUALITY CALIBRATION CO.,LTD. S,

235 Petchkasem 63/2 Road, Laksong, Bangkee, Bangkok 10160 ﬂﬁ%
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) B09-4584 z =
www.gealibration.com "{ﬁ\‘? RSCTTRITIA Thad
1 ) UM CALIRRATION (0§0
CERTIFICATE No : 23T13%1 PAGE:10F2

REFERENCE No : 68175-1
Certificate of Calibration

EQUIPMENT : AUTOCLAVE
MANUFACTURER : HIRAYAMA
MODEL : : HVE-50
SERIAL No : 30612085166
T No : EQL-155

CONDITION AS RECEIVED : USED ITEM

SUBMITTED BY : TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA ITRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150

CALIBRATED BY : PRASERTP.

CALIBRATION DATE ik 13-Feb-23

APPROVED BY :

NGSAK J.
ISSUED DATE : 14-Fob-23
RECEIVED DATE ; 13-Feb-23

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO,, LTD.

F-GO10 REV : 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www. gealibration.com

CERTIFICATE No : 23T1391 PAGE:20F2
Calibration Report

EQUIPMENT AUTOCLAVE

MANUFACTURER HIRAYAMA MODEL HVE-50

ID NUMBER s EQL-155 SERTAL NUMBER 30612085166

RECEIVED DATE : 13-Feb-23 CALIBRATION DATE 13-Feb-23

AMBIENT TEMPERATURE  : 3ecei°C RELATIVE HUMIDITY 50 %RH <+ 10 % RH

CONDITION OF THIS RESULTS OF CALIBRATION

“'FHIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 ; 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION., THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
PICTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
OF § em TO 10 cm, AND PLACED THE THIRD PROBE WITHIN 2.5 ecm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
CHAMBER. PROBE NUMBER 4 WAS ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
*3BE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

3 1 . ERENCE STANDARD INSTRUMENTS :-

NOTE 4 : THIS CAL

TEMPERATURE UNIFORMITY OF THE CHAMBER.

NOTE 2 : THE STABILITY TERM IN THE UNCERTAINTY B
NOTE 3: LOCATION 3 WAS REFERENCE LOCATION.
IBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED

FACTOR k=2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT

ON A STANDARD UNCERTAINTY MULTIPLIED BY A CO

F-G010

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER VALPROBE §350, DV35, DN94 23TOBRS 27-Jan-24
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5 THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD.
RESULT OF CALIBRATION ;- WITHOUT ADJUSTMENT
[soxx e
m GENERAL INFORMATION
\_1// Overall Ambient Temperature around the Chamber_variation : 1.2 °C
Autoclave Condition : Normal
Chamber Size (Diameter*H): 30 * 71 cm
3 4
CHAMBER PERFORMANCE
Controller | Average All | Temperature| Temperature Overall Pressure Holding Operating
JenEs S ~=a Temperature| Locations | Stability | Uniformity | Variation (MPa) | time (min). | Cycle time
: 5 ) (°C) @) (°C) ¢C) ()
116 116.48 0.09 0.10 0.27 0,090 15 60
FRONT 122 122.43 0.09 0.13 0.27 0.130 15 60
TEMPERATURE MEASUREMENT ACCURACY TEST(" C)
Measured Temperature ( °C) at Spread Locations Uncertainty
Cont Temp| Ind Temp #1 #2 i3 #4 #a {+°C)
116 116 116.45 116.50 116.53 116.45 116.45 0.59
122 122 122.40 122.46 122.50 122,39 122.39 0.59
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT 'ACCURACY TEST EXCLUDED

UDGET WAS REPLACED BY THE STANDARD REPEATABILITY.




Bara Scientific Co., Ltd.

968 U Chu Lfang Bullding Floor7 Ramad Road
Silom Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax : 02-63754896-7 o
Bara Scienﬂfic www.barascientific.com NSC-TISLYIS 17025

i
S uran o Sukidfe EALIDAATION 0251

Certificate of Calibration

Number of Page(s) 1of3
Certificate No. BSCC-UV-163/23
Equipment UV/Vis Spectrophotometer
Model UWV-1800i
Manufacturer Shimadzu
Serial No. A12535780311ML
1D No. EQL-233
Date of receipt 27 April 2023
Date of calibration 27 Agril 2023
Date of issue 8 May 2023
Customer name Test Tech Co., Ltd.
Address 30, 32 Rama Il Soi 63, Rama Il RD., Samaedam, Bangkhunthian, Bangkok 10150
Temperature (23.5-24.4) °C (On site)
Humidity (50.8-48.2) %RH (On site)

Equipment condition Good Operation

Calibration Location Clean Room Circubond

Calibration Procedure  In-house method WIEUV-702-01 based on ASTM E275-01

Traceability Wavelangth Accuracy is traceable to cerlificate No. 96367 and 96366
Photometric Accuracy is traceable lo certificale No. 99925 and 96363
Stray Light Is traceable to certificate No. 26346

The above certificate are traceble o S) unit through Starna Scienlific Ltd.
(UKAS accredited calibration laboralory NO. 0659) '

Calibrated by Mr.Poomjai Korsawatvorakul

Approved by

Mr.Kanchit Choothep
Technical Managar

The abova rasults are valid exclusively for lhe calibrated ilarn(s] as menfion In this report f ::ertil'u:ﬂte
Mdvertising the report / Certificate and publicily of the resuits are prohiblted and also shall not be reproduced
except in full, without written approval of the Bara Sciantific Co., Lid.

,

FM-UV-708-02 Rev.01 (23/01/63)
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plutiin of Success

Certificate of Calibration

BSCC-UV-163/23

Certificate No.,

Calibration Results:

1.Wavelength Accuracy

Certified
; UuC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
279.44 oz 279.17 -0.27 0.18 ]
| 41853 418.45 -0.08 0.18
| 536.52 536.58 0.06 y 0.18 |
684.50 684.62 0.12 g 0.18 s
879.41 879.43 0.02 0.18
2.Photometric Accuracy (UV)
WRBKIINHIE SR uuc (a) Error (A) Uncertainty (+A)
{(nm) Absorbance (A)
235 CNR CNR CNR I CNR
CNR CNR CNR CNR
—_— 0.0000 0.0000 0.0000 00075 |
0.8552 0.8532 -0.0020 0.0075
313 |  CNR CNR CNR CNR
CNR CNR CNR CNR
350 0.0000 0.0001 0.0001 0.0075
0.6349 0.6336 -0.0013 0.0075

Bara Scientific Co., Ltd.

968 U Chu Liang Building Floor7 Rama4 Road
Sllom Bangrak Bangkok Thalland 10500

Tel : 02-6324300 Fax :02-6375496-T
www.barascientific.com

A BT
NS,

)

20of3

Number of Page(s)

*CNR = Customer not request

The above resulls are valid exclusively for the calibrated itlem(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
excapt in full, without written approval of the Bara Scientific Co., Ltd.

\

— _ ¢

FM-UV-708-02 Rev.01 (23/01/63)
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S,
Bara Scientific Co., Ltd. SN
968 U Chu Liang Bullding Floor? Rama4 Road ilﬂ&m&'ﬂ;
Silom Bangrak Bangkok Thaitand 10500 "—}fﬁ}?
.. Tel:02-8324300 Fax:02-6375496-7 i
UL
Baﬁﬁ.&ﬁiﬂ!ﬁ"'c www.barasclentific.com NSC-TISLTIS 7025
Certificate of Calibrati
Certificate No. BSCC-UV-163/23 Number of Page(s) 3of3
Calibration Results:
3.Photometric Accuracy (Visible)
Wavelength Certified
UuC (A Error (A Uncertainty (+
{nm) Absarbance (A} (A (A Y (+A)
0.0000 0.0000 0.0000 0.0042
4200 0.5472 0.5485 0.0013 o 0.0042 )
0.7637 0.7837 0.0000 00042
1.0480 1.0484 0.0014 0.0042
0.0000 0.0000 10,0000 00042 -
4400 05371 ~ 0.5384 0.0013 0.0042
0.7457 0.7457 0goo0 | 00042 _
1.0233 1.0247 0.0014 0.0042
CNR __CNR CNR ~ 0.0042 o
pro _CNR_ CNR CNR 1 00042
__CNR CNR | CNR 0.0042
CNR CNR CNR 0.0042
0.0000 0.0000 _ 0.0000 ) 00042 |
B 0.5006 B 0.5017 0.0011 0.0042
i 06961 | 0.6954 -0.0007 _ 00042
0.9563 0.8565 0.0002 0.0042
CNR CNR CNR 00042
580.0 CNR. _CNR CNR _ 00042 B
il CNR | CNR CNR | 0.0042
CNR CNR CNR | 0.0042
0.0000 00000 | 0.0000 0.0042
635.0 o537 0.5147 0.0010  D.0042
0.6907  0.6900 -0.0007 00042
0.8533 0.9536 0.0003 0.0042
*CNR = Customer not requast
4,Stray Light*
Standard Unit Under Calibration{UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission (%T) Absorbance (A)
200.91+0.11nm 200.55 0.9670 2.0147
The Stray light ransmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
"Stray Light not NSC-ONSC Accredited.
The measurement uncertainty is base on a slandard uncertainty mulliplied by a coverage faclor k=2 providing a lavel of confidence of approximately 95%.
***End of Certificate***
The above resulls are valld exclusively for the calibrated item(s) as mention in this report / certificate
Advertising the report / Certificats and publicity of the resuils are prohibiled and also shall nol be reproduced
axcept in full, without written approval of the Bara Scientific Co., Lid.
== — — )

FM-UV-708-02 Rev.01 (23/01/63)




&= DKSH

ix=n s g . :
L= Certificate of Calibration
J/’d_.f_' ::.-: “\‘.\.-
i NSC-TISI-TIS 17025
Colibiation 8067
Equipment: SPECTROPHOTOMETER Certificate No.: C06230165
Model: DR6E000 Issued Date: 24 April 2023
Serial No. (or ID.): 1693421 (EQL-197) Job No.: KSPR2306121
Manufacturer: HACH Page: 1 o0f 3
Condition: In Condition
Customer: TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 263 °C + 02 °C
Humidity 489 %RH £ 1.7 %RH
Calibration Place: TEST TECH CO., LTD. ( uwuniini )
30,32 Rama ll Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Calibration By: Mr. Atachai Ngamchanat
Callbration Date: 21 April 2023
The Method used: In house method, CAL-WI-24, base on ASTM E 275-08 and ASTM E 387-04
Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 93907 and 93914
The standard for Photometric Certificate No. 94010 and 93900
The standard for Stray light Certificate No. 93903 and 93502
The standard for Spectral resolution Certificate No. 103140

== ﬁj&g .

(Mr. Atachai Ngamchanat) (Mr. Nitinun Srihawan)
Person in charge Authorized signatory

This cerificate Is Issued the units of measurement according lo the Intematlonal System of Units (SI). Il provides lraceabllity of measurement to intemational or
national standard or other recognized national standard laboralories.

The measurement uncerainty stated Is the expanded uncertainty which is oblained from the slandard uncertalnly multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 85%. It Is determined in accordance with the Gulde to Expression of Uncertainty in Measurerment (GUM),

These resulls may be affected by deviations from specified conditions, The results relate only to the items tested, callbrated or sampled. The report shall nol be
reproduced excepl In full without approval of DKSH Technology Limited.
iy furiasioy mATWTRD Siffn
DKEH Technology Limited
2533 muufyuin tunauren waviETane npammiag 10260

2633 Sukhumvit Road, Bangehak, Phrakhanong, Bangkak 10260
Phone: +66 2639 7000  Email: info,callbration@dksh.com  Website: www.dksh.com/sclontific-hafland

DEHUE'”F'IQ Growth - in Asia and Beyond. CAL-FM-CD6-15: 12 Sep 2022



2% DKSH

Certificate No.: C06230165 Page 2of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUC al 2 nm
Standard Wavalength Unli Under Callbration Comection Uncertainty
41B.61 418.5 0.11 0,13
536.66 536.7 -0.04 0.13
637.98 637.9 0.08 0.13
748.48 748.7 -0.22 0.13
BOY.03 807.5 -0.47 0.13
Photometric Accuracy (Absorbance)
Wavalangth Standard absorbance Unit Under Callbration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
0.5816 0.580 0.0016 0.0045
420 nm
0.7130 0.712 0.0010 0.0045
1.0151 1.013 0.0021 0.0045
0.0000 0.000 0.0000 0.0045
(0.5649 0.563 0.0018 0.0045
440 nm
0.7012 0.699 0.0022 0.0045
0.9982 0.996 0.0022 0.00456
0.0000 0.000 0.0000 0.0045
0.5249 0.524 0.0009 0.0045
465 nm
0.6621 0.661 0.0011 0.0045
0.9420 0,939 0.0030 0.0045
0.0000 0.000 0.0000 0.0045
0.5214 0.520 0.0014 0.0045
546.1 nm
0.6982 0.697 0.0012 0.0045
0.9847 0.992 0.0027 0.0045
0.0000 0.000 0.0000 0.0045
0.5549 0.553 0.0019 0.0045
590 nm
0.7736 0.771 0.0026 0.0045
1.1041 1.101 0.0031 0.0045
(.0000 0.000 0.0000 0.0045
0.5621 0.561 0.0011 0.0045
635 nm
0.7630 0.761 0.0020 0.0045
1.0880 1.086 0.0030 0.0045

ultdy fsodioy i TuTad dwin
DHSH Technokgy Limiad

2633 ouugein wuneuaen awasTan e 10260
2533 Sukhumvit Road, Banpchak, Phrakhanong, Bangkak 10260
Phona: 466 2638 7000  Emall; Info.calibrattond@dksh.com  Wabisita: www.dksh comisslentifie-thalland

Delivering Growth - In Asia and Beyond.

CAL-FM-C08-15: 12 Sep 2022
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Certificate No.: C06230165 Page 3 of 3

Calibration Results:
Without Adjustment
Photomaetric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty

0.0000 0.000 0.0000 0.0080

235 nm
0.7440 0.737 0.0070 0.0080
0.0000 0.000 0.0000 0.0080

257 nm
0.8635 0.855 0.0085 0.0080
0.0000 0.000 0.0000 0.0080

313 nm
0.2902 0.288 0.0022 0.0080
0.0000 0.000 0.0000 0.0080

350 nm
0.6409 0.634 0.0069 0.0080

Stray light *

Standard: cut-off UuC: Wavelength (nm) UUC: Transmission (%T) Absorbance ( A)
260.51 +/-0.11nm 260.5 0.7 2.155
391.84 +/-0.11 nm J91.8 1.2 1.921

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratlo SBW
Standard Wavelength ( nm ) 268.73 266.77 1.36 2.00
UuUC: Wavelength (nm) 268.6 266.6
Sid Absorbance ( A) 0.4237 0.2591
Absorbance ( A) 0.385 0.285

* Calibration Marked " Not TISI Accredited " in this Certificate have been included for completeness.

The End of Certificate

iy Araesoy maTuTal gt

DKEH Technology Limited

2633 nuudee’in uraaureen warssTuug ngmwawn 10260

2533 Sukhumvil Road, Bangchak, Phrakhanong, Bangkok 10260

Phone: +66 2639 7000 Emall: info.calibration@dksh.com  Website: waw.dksh.comisclentificdhalland

Delivering Growth - In Asla and Beyond. CAL-FM-C06-15: 12 Sep 2022
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Preventive Maintenance
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VEINHINTVIARFAD
G DKSH Technology Limited (U3 fimnaoy malulad §100)
D K S H [0l 2533 ouugyAn e wansz e ngamm 10260
wanlszswadionil 010-555-001-4547 (@Anfnaulug))

e Call center 02 639 7000
n DKSH Scientific

- e ! J [ ¥ in ‘I I l
LINE: @dkshscienlific @

@dkshscientific



Preventive Maintenance Contract
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JOB No: Lspr2aozsal

Part: Operational Qualification (QQ)

&4
ATIMITBUTAIAINTDS

FRONT

I.Quick clamping device with wedge
2. Kjeldatherm digestion fube

. Holder for steam inlet tubing

PTFP-Inlet tubing, steam

Viton-cone

Clamping for glassware

Serew cap GL 18 with silicone seal
PTFP-Inlet tubing, NaOH
PP-Distributor with PP-threaded joint

. Distribution head, glass
. Screw cap GL32 with silicone seal

Distillation condenser

. Screw cap GL14 with plastic screw connection
. Display
. Keyboard, chemical-resistant

Main switch, green

. Ventilation valve

Distillate outlet tubing

. Erlenmeyer flask
. Platfrom
. Drip tray

JENHHEKHRPHERKRRNIRRRRR

e MODEL: Y8030 i sreresresnenes

Fail

0000000000000000000B00
00000000000000004a0c0oa00

S/N:.003718

14
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Diaphragm pump NaOH

Diaphragm pump H3BO4

Diaphragm pump H,O for steam generator
Diaphragm pump Hz0 for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid valve, steam

Magnetic valve with pressure control
Pinch-solenoid valve, shut-off

. Verprene-tubing 4x8 mm.

. Verprene-tubing 4x8 mm.

. Non-return valve for diaphragm pumps
. Tubing reduction PP 51x10x5 mm.

. Silicone tubing 4x7 mm,

. Silicone tubing 4x7 mm.

. Silicone -tubing 4x7 mm.

. Verprene-tubing 8x12 mm.

. Verprene tubing 4x7 mm.

. Silicone tubing 4x7 mm.

. Ventilation glass

. Novoprene-tubing 4.8x8 mm.

. Tubing reduction

. Silicone tubing 6x10 mm.

. PP-distributor with PP-thread

. SKT-valve (built in with brass fitling)

. Silicone tubing 8x16x80 mm,

. Steam generator

. PTFE-inlet tubing NaOH

. Silicone tubing 8x16 for cooling water inlet
. Silicone tubing 8x16 for cooling water outlet
. Viton-tubing 6x12*50 mm.

. Silicone tubing 4x7 mm. |
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Remark

vap 40 only
vap 30,40 only
vap 30,40 only

option

vap 30,40 only
vap 30,40 only
vap 40 only
option

vap 30,40 only
vap 30,40 only

option
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Main cable
Electric wiring
Pumps
Distribution Head
Condensor
Steam generator
Tubing

Viton cone

A3 AU Function N13¥Y11374 (The FunctionTest)

UV TAZAIUAUATINAULE Steam
— W

szyumadnligh Sample Tube

FEUUMTIAY Na OH

£
$UUNNT Suction #4 Sample Tube UHE Receiver
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1. TECHNICAL DATA Pass Fail N/A Remark
Main Supply 220 volt + 10% 50 Hz with ground (%) =l J
Norminal current (4 O ] L
1.1 COOLING WATER BATH Pass Fail N/A Remark
Temperature 15-20 °C ¥) O O
Coaoling Water Outlet ) ) Ll
Control Temperature ) O 0
1.2 OPTICAL TEST VAP..30,, Pass Fail N/A Remark
Screw cap GL14 4] ] E: e i s
Screw cap GL18 @ O ]

Screw cap GL32 EZ] il R - S
Distillation Head &M O O
Condensor i ()
Viton Cone V] O (]
Ventilation Valve (V4] il ]

Micro Switch Sample (%) & ) i

2. 5¥STEM COOLING WATER INLET Pass Fail N/A Remark
Cooling Water Inlet ) 48 ]

Cooling Water Outlet ) = O
Magnetic valve %] O O

J.SYSTEM CONTROL Pass Fail NIA Remark
Key Board ) i | () -
Display (V4] ] |
Program V4] 3 i |
Adding H,0 M O O vap 30,40 only
Adding NaOH Nl Bl ) s i
Adding H,BO, O O @ vap 40 only
Suction Sample ) () ) vap 30,40 only

4.5YSTEM DISTILLATION Pass Fail N/A Remark
Boiler M O O
Level Sensor /) (] L) s -
Novoprene-Tubing E‘Z] ] [

Solenoid Valve Shut-Off M O O ;
Solenoid Valve Steam M [ i

Excess Pressure Detector @ [:] D ..............
Ventilation Valve M O 04

Heater (%] 2 il i



5. PUMP Pass Fail N/A Remark
Pump H,0 Steam W ) )
- Non-Return Valve v O O
Pump H,0 Sample V) ) )
- Non-Retum Valve v 8] O
Pump N&OH M O O
- Non-Rutumn Valve %) O O
Pump H3BO3 O ) M
- Non-Ruturn Valve CJ ] M
Pump Suction V4] ] (0
6. The Following Program Run : Pass Fail N/A Remark
Addition H,0  0-99 sec. M O O
Addition NaOH ~ 0-99 sec. M O O
Addition H,BO, ~ 0-99 sec. O O & .
Reaction Time  0-99 min. V) O O
Distillation Time 0-99 min 2 O D
Steam Capacity ~ 30%-100% O O
Suction Time 0-99 sec, W ) O
The Instrument is in perfect technical shape W) O O

Remark :
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Part : ﬁﬂgﬂﬁﬂﬂuuﬁ‘mmﬂﬁﬂ (General Technical Support)

miﬂ"l‘pﬁﬂﬁlﬁ;ﬂﬂ{ Basic maintenance)

Cleaning

Glass parts and suction pump should be cleaned before long
periods of hon-usage (i.e. holidays). This way blockages caused
by crystalline deposits are avoided.

The following program should be run:

Steam capacity: 100
Suction time: 20

Addition H,BO, 0 s

Addition H,0: 13 s

Addition NaOH: g s

Reaction time: 0 s

Distillation time: 7 min
%
s

Place an empty digestion tube and an Erlenmeyer flask into posi-
tion, and start the program.

In case of extreme deposits in the glassware you can clean the
system by putting about 10 ml of sulphuric acid into the digestion
tube.



Error Code

The micro-procassor continuall

y surveys all the functions of the

distillation system. As soon as an error arises it Is shown on the
display and sccompanied by an acoustic signal.

Error message

Mansuras

Chesk cooling water Iniet for - _
[ He bap ‘waber blockages, —p-

Ensure the tap |s turned on

[Nn samples tub e

Inaert tube —_— n

[ Low waler

H,0

f“‘"” chemicals J Check set of tanks __.ﬂ

Check the water inlat distilled -
—- A

Preas Enter

Filllinag
Steam ganermstor

500N as steam generalor (s

This message disappears as
] filled

After the above mentioned errors are correcled, the following

massage is displayed,

Error message

Measuras

. Stop Prog.No. x
contilnue=Eptar

program

] Enter = continue of interrupted
Reasel = Standby-made

Other arfor messages

Error message

Measures

[wuu for .u-m]

Message disappears as soon
as stand-by is reached

Add so'l. > 1mimn
Continue=Entar

Check programming

Enter=continue of interrupted
program
Reset=Standby-moda

- Program
undeflined

Check programming

— R

Excess steam
pressura

Swilch the sysiem off and call
service

[ Sensor aerror J

Switch the system off and call
service






