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Environment Research & Technology Company Limited
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Thung Song Hong, Lak Si, Bangkok 10210
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion = Dale November 25, 2022
TrafeuuaRoyami Start Time 9:50 AM
Sampler Number TSP No.A1T Transfer Slandard Type Orifice Slop Time 10:00 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 6000-02 Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Seral Number 7366
Plale (Delta H) (A) (%) 4] (Y) Temparalure | Baromelrdc | Slart Stop
No. | Pressure Drop Across Orifice (nH,0)| [AH,O(PalP,)(T,,/Ta)] | Qstd = (Um)[{A-b}] [ample Flow Rate Indicatio| | = I[{PalP,)(T,,/Ta)] A Pressure | Meter | Meter
Posiive | Negative | AH,0 " iRy ( fmin ) ("K ="C+273| (mmHg)
5 14 1.4 28 1.65345 0.85101 320 362 304.0 757.0
7 24 24 4.8 2.16488 1.11394 4.0 - 4051 040 757.0
10 35 35 7.0 261434 1.34502 50.0 49.41 n4.0 757.0
13 44 44 8.8 293126 1.50796 57.0 56.32 304.0 757.0
18 54 5.4 10.8 3.24731 1.67045 620 61.26 304.0 757.0
Linear Regresstion Y ONX:Y=mX +b Average 304.0 757.0
1 |siope(m) © 194506 Linear Equation 3 0.998191 pmmmHg)] 760.0
2 |intercept (b) -0.00181|Set Paint Flow Rate ( X ) (m /min) 1.133 ‘ 0.9990951| T, 1s | 208.0
3 |Comrelation Coefficient { r) 0.99999(Final Set Flow Rate = (1) 0 (Pa/Psid)"(Tsld/Ta) 0.976393698
Result C=(Pa/Pstd)*{Tstd/Ta)"0.5 0.988126357
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 36.908417x - 0.069841

R*=0.998191
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
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www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date MNovember 25, 2022
Trafuunnfayarnl Start Time 9:40 AM
Sampler Number PM-10 No.30 Transfer Standard Type Orifice Stop Time 9:50 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Molor Sarial Number 2208 Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Serial Mumber 2616
Plate (Delta H) (A) (X) () (Y) Temparalure | Baromelric | Start Stop
No. |Pressure Diop Across Orifice (nH,0)] [AH,O(PalP,, )T, JTa)'”| Qstd = (Um)(A-b)] [ample Flow Rate Indicatio| |C = I[(ParP, )T “ﬁa,]"’ Pressure | Meter Meler
Posilive | Negative | AH,0 (m’imin) ( min ) ("*K="C +2?3J (mmHg )
5 14 14 28 1.65345 0.85101 310 30.63 304.0 757.0
7 23 23 4.6 2.11929 1.09051 420 41.50 304.0 7571.0
10 33 33 66 2.53854 1.30605 49.0 4B.42 304.0 7570
13 4.4 4.4 88 293126 1.50796 57.0 56.32 040 757.0
18 54 54 10.8 3.24731 1.67045 61.0 60.28 304.0 757.0
Lingar Regresstion ¥ ON X:Y=mX + b Average and.0 757.0
1 [Slope({m) 1.94506 | Linear Equation r? 0.992226 Psbdgmmﬂgi 760.0
2 |intercept (b) -0.00181|Set Peint Flow Rale ( X ) (m /min) 1.133 r 0.9961054{T, e l 298.0
3 |Cormelation Coefficient (r) 0.99999| Final Set Flow Rate = (1) 0 (PafPstd)*(Ts1d/Ta) 0.976393698
Result C=(Pa/Pstd)*(TsldiTa)"0.5 0.988126357
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 36.239793x + 0.854853
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ENVIRONMENT RESEARCH & TECHNOLOGY Co,, LTD,

Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Read,
Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail :

envif@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplar Location Dala MNovember 25, 2022
L@ oeMIENTIE 14 Start Time 10:57 AM
Sampler Number TSP No.A10 Transfer Standard Type Orifice Stop Time 11:07 AM
Instrumenl Model HIVOL-BBCBE Calibrator Model TE-50254A
Molor Serial Number 2014-04 Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Serial Mumber 1504
Plate (Delta H) (A) (X) () (Y) Temparalure | Barometric | Start Siop
No. | Pressure Drop Across Orlfice (IH,0)| [AH O(Pa/P, )T, JTa)l""| Qstd = (Um)[{A-b]] [ampie Fiow Rate Indicatiof |C = IParP N, Tall ™ Pressure | Meter | Meter
Posilive | Negative | AH,0 (m’imin ) ( hmin ) (K = *C+273| (mmHg)
5 13 13 28 1.59331 0.82009 31.0 30.63 304.0 757.0
7 24 24 48 2.16488 1.11394 40.0 30.53 304.0 757.0
0 34 34 6.8 2.57672 1.32568 48.0 47.43 304.0 757.0
13 43 43 8.6 2.80776 1.49073 55.0 54.35 304.0 757.0
18 54 54 10.8 3.24731 1.67045 61.0 60.28 304.0 757.0
Linear Regresstion Y ONX:Y=mX + b Average 304.0 757.0
H
1 |Slope{m} 1.94506 | Linear Equation r 0.996774 Ps1cl[mmHg)‘ 760.0
2 |intercept (b) .0.00181|Set Point Flow Rate ( X ) (m/min) 1.133 r 0.9983857 [T,,;» I 208.0
3 |Correlation Coefficient (r ) 0.99999|Final Sel Flow Ratle = (1) ] (PalPstd)*(Tstd/Ta) 0.976353698
Resull C=(Pa/Pstd)*(Tsld/Ta)"0.5 0.988126357
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 35.465367x + 0.898079
R?*=0.996774
70.00 7
7l
4
7
60.00 #
s
7
50.00 I
5l
,-0
Pz
pd
40.00
L~
i
1/
30.00 T
A
P
pa
e
20.00 v
e
,f
7
10.00
Qstd (m*min
0.00 )
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240
Checked By Approved By

Technician

( Mr.Panupon Podang )

Environmental Scientist

F-AB-028,

Rev. 02, June 3, 2019



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

‘Techni

cian

| Sampler Location Date November 25, 2022
tiudnammrmn 14 Start Time 10:46 AM
Sampler Number PM-10 No.15 Transfer Standard Type Orifice Stop Time 10:56 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number B2012-10 Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Serial Mumber 4649
Plale (Delta H) (A) (X) () (v Temparalure | Barometric | Start Slop
Mo. | Pressure Drop Across Orifice (inH,0) [ﬁH.\O(Pa.me][T“JTa)]"? Qstd = (1/m)[{A-b)] |ample Fiow Rate Indicatio] | = ][(Pajpiul(‘[mﬂ'a)]l'z Pressure Meter Meter
Posiive | Negative | AH,0 (m’fmin ) ( itimin ) ("K ="C+273) (mmHg)
5 14 14 28 1.65345 0.85101 nao 30.63 304.0 757.0
T 24 24 4.8 2.16488 1.11394 41.0 40.51 304.0 757.0
10 3.3 33 6.6 253854 1.30605 50.0 49.41 304.0 757.0
13 4.3 43 B6 289776 1.49073 56.0 55.34 304.0 757.0
18 54 54 10.8 32471 1.67045 61.0 60.28 304.0 757.0
Linear Regresstion Y ONX:Y=mX +b Average 304.0 757.0
1 |Slope(m) 1.94506 | Linear Equation r’ 0.992694 |Pstd{mmHg 760.0
2 |intercept (b) -0.00181| Sel Poinl Flow Rate ( X ) (m’.‘min] 1.133) r 0.9963403| Tyyrp 2980
3 |Correlation Coefficient { r) 0.99999|Final Set Flow Rate = (1) 0]  (PalPsid)*(Tstd/Ta) 0.976393698
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0988126357
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 36.910414x - 0.250500
R* = 0.992694
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

research Thung Song Hong, Lak SI, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date Movember 25, 2022
yaliisrmundtyny (Ruuvaalfifiuuns) Start Time 11:44 AM
Sampler Number TSP No.A2S Transfer Standard Type Quifice Stop Time 11:54 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2152 (Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Serial Number 2411
Plale (Delta H) (A) (X) [y (Y} Temparature | Barometric | Start Slop
No. |Pressure Drop Across Orifice (inH,0)| [AH O(Pa/P,,)(T, Ta)] | Qstd = (1/m){{A-b)] [smple Flow Rate Indicatio| |G = I[(ParP, NT,/Ta)] " Pressure | Meter | Meater
Positive | Negative | AH,0 (mfmin ) ( #imin ) ("K =°C+273)] (mmHg)
6 14 14 28 1.65345 0.85101 3.0 30.63 304.0 757.0
7 23 2.3 4.6 2.11929 1.09051 40.0 39.53 304.0 7570
10 34 34 6.8 2.51672 1.32568 47.0 46.44 304.0 757.0
13 4.4 4.4 8.8 2.93126 1.50796 56.0 55.34 304.0 757.0
18 5.3 5.3 10.6 32111 1.65492 62.0 61.26 304.0 757.0
Linear Regresstion ¥ ONX:Y=mX+b Average 304.0 757.0
1 |Siope(m) 1.94506 | Linear Equation ’ 0.993784 lpaigmmig 760.0
2 |intercept (b) -0.00181|Set Point Flow Rate (X ) (m /min) . 1.133 r 0.9968922| T, 1 298.0
3 |Correlalion Coefficient (r) O.SB‘DSSIFInaI Sel Flow Rate = (1) 0 (PaiPstd)*(Tstd/Ta) 0.976393698
Result C=(Pa/Psid)*(Tsld/Ta)"0.5 0.988126357
COMMENT
Andersen Instruments, Inc.

y = 37.819283x - 1.996585
R*=0.993794
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Dale MNovember 25, 2022
yalissrndtyny (Aeumnelfifioun) Start Time 11:55 AM
Sampler Number PM-10 Mo.21 Transfer Standard Type Qrifice Stop Time 12:05 PM
Instrument Model HIVOL-BMBEE Calibrator Model TE-5025A
Motor Serial Number 2132 Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Serial Mumber 2392
Plale (Delta H) (A) (%) (4] (Y) Temparalure | Baromelric | Slart Stop
No. | Pressure Drop Across Orifice finH,0lf [AH O(ParP, T, /Ta)l""| Qstd = (1im){(A-b)] [ample Fiow Rate Indicatio] |C = I{(Pa/P )T, Tall"" Pressure | Meler | Meler
Positive | Negative | AH,0 (m’fmin ) ( /min ) (°K = *C+273| (mmHg)
5 13 13 26 1.59331 0.82009 300 29,64 304.0 757.0
7 23 23 4.6 2.11929 1.09051 41.0 40.51 304.0 757.0
10 34 34 6.8 257672 1.32568 45.0 48.42 304.0 7870
13 44 44 a8 293126 1.50796 56.0 55.34 304.0 757.0
18 54 54 10.8 324N 167045 61.0 60.28 304.0 757.0
Linear Regresstion Y ONX:Y=mX +b Average 304.0 757.0
1 1Sbop-e{mj 1.94506 | Linear Equalion ra 0.998195]F ") 760.0
2 |intercept (b) -0.00181|Set Point Flow Rate ( X ) (m/min) 1133 r 0.9990971|Tygre 298.0
3 |Cormelation Coefficient (r) 0.99999| Final Sel Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.976393698
Resull | C=(PalPstd)*(TstdTa)~0.5| 0988126357
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 36.049226x + 0.588330
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Dale MNovember 25, 2022
AUELTN BTG INALTALNY Start Time 12:26 PM
‘Sampler Number TSP No.A1 Transfer Standard Type Qrifice Stop Time 12:36 PM
Instrument Model - HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 3680 Calibrator Serial Number 3360 Calibraled By Mr.Tnisom Pariman
Recorder Serial Number 954
Piate (Delta H) (A) (X} () (y) : Temparalure | Barometric | Start Stop
Mo. | Pressure Drop Across Orifice (inH,0) {a.H\,O(P&fP,m’(T,JSH‘q Qstd = (1/m)[(A-b)] |ampte Flow Rate Indicatio| |G = I[(PaiPmJ(Tm!Ta)jllz Pressure Meter Mater
Posilive | Negalive | AH,0 (m’/min) ( iimin ) (°K =C+273) (mmHg)
4 14 14 28 1.65345 0.85101 320 31.62 304.0 757.0
7 25 25 5.0 220052 1.13689 410 40.51 3040 757.0
10 35 a5 70 261434 1.34502 48.0 47.43 304.0 757.0
13 4.4 4.4 88 293126 1.50796 56.0 55.34 304.0 7570
18 54 54 10.8 324731 1.67045 62.0 61.26 304.0 7570
Linear Regresstion Y ONX:Y=mX +b Average 304.0 757.0
1 |Siope (m) 1.94506 |Linear Equation a 0.993170 Ps!cl[mmHgJ 760.0
2 |intercept (b) -0.00181|Set Point Flow Rate ( X ) (m’fmin) 1.133 r 0.9965791|T,.rp 298.0
3 |Comelation Coefficient (r) 0.99999|Final Sel Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.976393698
Result CZ{PaIPstd}'(Tstdﬂa}"U.EE 0.988126357
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC ¥ = 36.519200x - 0.325271

R? = 0.993170
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ENVIRONMENT RES

ARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date November 25, 2022
AUILTNIAEITOIY MALALTILY Start Time 12:16 PM
Sampler Number PM-10 No.24 Transfer Standard Type Orifice Slop Time 12:26 PM
Instrument Madel HIVOL-BMBBE Calibrator Model TE-5025A
Molor Serial Number 2149 Calibrator Serial Number 3360 Calibrated By Mr.Tnisom Pariman
Recorder Seral Number 2407
Plate (Delta H) (A) (X) (1) (Y) Temparature | Baromelric | Slart Stop
Mo. | Pressure Drop Across Orifice (inH,0) [Qﬂ:mpwpmmmng;]w Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = l[(PafP“‘,]n(T‘“{Ta;i]Hr Pressure Meter Meter
Posilive | Negative | AH,0 (m’fmin ) {f(j.frnln ) ("K =*C+273) (mmHg )
5 14 14 28 1.65345 0.85101 310 30.63 304.0 757.0
T 24 24 418 2.16488 1.11394 420 41.50 304.0 757.0
10 35 s 70 261434 1.34502 §0.0 49,41 304.0 757.0
13 44 44 8.8 293126 1.50796 57.0 56.32 304.0 757.0
18 58 53 10.6 321 1.65492 61.0 60.28 304.0 757.0
Linear Regresstion Y ONX:Y=mX +b Average 304.0 757.0
1 |Slope(m) 194506 | Linear Equation i 0.996898 F‘sl:ltiang{ 760.0
2 |intercepl (b) -0.00181|Set Point Flow Rale ( X ) (m /min) 1.133 r 0.9984478|T,50 | 298.0
3 |Comelation Coefficient (r) 0.99999Final Set Flow Rate = (1) 0 (ParPsid)*(Tstd/Ta) 0.976393698
Result C=(Pa/Pstd)*(Tsld/Ta)"0.5 0.988126357
COMMENT
Andersen Instruments, Inc.
IG (CFM) Qstd-IC y=37.191424x - 0.519195
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RECALIBRATION
DUE DATE:

3y T g oy g xBTS Sy
Fabruzey 8, 2023

Calibration Certification Information
Cal. Date: February 8, 2022 Rootsmeter S/N: 438320 Ta: 294 K
Operator:  Him Tisch Pa: 750.3 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/N: 3360
Vol. Init Vol. Finai AVol, ATime AP AH
Ruh {m3) {m3} {m3) {min) {mm Hg} {in H20)

1 1 2 1 1.3680 3.2 2.00

2 3 4 1 .8650 6.4 4.00

3 5 6 1 0.8600 8.0 5.00

4 7 8 1 0.8180 8.9 5.50

8 g9 10 1 0.6760 129 8.00

Data Tabulation

Vstd Qstd \/AH(%_)(I%Q*) Qa v&H(Ta/ Pa)

(m3) {x-axis) {y-axis) Va {x-axis} {y-axis}
0.9964 0.7284 1.4147 0.9957 0.7275 0.8853
0.9922 1.0281 2.0007 0.9915 1.0274 1.251%
0.9900 1.1512 2.2368 0.9893 1.1504 1.39587
0.5888 1.2088 2.3460 093881 1.2080 1.4680C
0.9835 1.4549 2.8294 0.5828 1.4539 1.7705
= 184506 m= 1.21796
QSTD b= -0.00131 QA b= -0.00113
= 0.99999 r= 0.99999
Calculations
Vstd={AVal{{Pa-AP)/Pstd}{Tstd/Ta) Va=[AVol{{Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

co (T )) | o (o))

Standard Conditions

Tstd: 298.15 ¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recammends annual recalibration per 1998
AH: calibrator manometer reading {in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Stuspended Particulate Matter in
Paf actual barometric pressure {mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
. slope
Tisch Environmental, Inc. www tisch-env.co
145 South Miami Avenue TOLL FREE: (877)263-761

Village of Cleves, OH 45002 FAX: {513)467-90(
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PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

178/75 Nawong Pracha Pattana Road, Sikan, Bonmuang, Bangkok 10210
Tel.:+66 2 011 0505, Fax:+65 2 010 7700

PLAY SOLUTION  www.playsotec.com

NSC-TISI-TIS17025
CALIBRATION 6378

CERTIFICATE OF CALIBRATION

Customer Certificate no. PST-0001-22
Pageno. 1 of 3
Company : ENVIRONMENT RESEARCH & TECHNOLOGY CO,LTD.
Address : 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong,

City / Province  : Laksi, Bangkok

Zip/Postal : 10210

Device
Equipment : Electronic Balance Capacity  : 220 B
Manufacturer  : METTLER TOLEDO Readahility : 0.0001 g
Madel : AB204-5 ID No. 1 ERTC-L-n-0048
Serial No. : 1123103723

Environment Conditions

Location of Calibration : Calibration Laboratory at Play Solutian Technology Co.,Ltd

Ambient Temperature : 259 {°c)

Relative Huminity 1531 {%RH}

Barometric Pressure 1 1011.5 {mba)

Calibration Procedure * This Calibratian was tonducted by using In-House calibratlon procedure number CP-M-061 base on “UIKAS LAB 14"

Commaent

Date of Receipet : January 4, 2022

Date of Calibration : January 4, 2022

Issue Date t January 4, 2022

Calibrated by : 7%(& Q Approved by ‘l{ W/
{ Kittichai Rattanatham ) { Kittichai Rattanatham

Calibrator Approved Signature

The reported uncertainly is based on a standard uncertainfly multipfied by a coverage factor k=2, providing a fevet of confidence of appoximately 95%

This Certificate is issued In accordance with the conditions of accreditation granted by Thai Laboratary Accreditation scheme which has assessed the
measurement capability of the laboratory and is traceabiiity to recognize national standards and to the unit of measurement, realized at the corresponding
national standard faboratory. This certificate may not be reproduced other than In full except with the prior written appraval prior written spproval of

the calibration center, Play Solution Technology Co. ttd
F-039 REV.01 28/04/63




PLAY SOLUTION

FLAY SOLUTION TECHNOLOGY COMPANY LIMITED

179/75 Mawong Pracha Pattana Road, Sikan, Donmuang, Bangkolk 10210
Tel.:+66 2 011, 0505, Fax:+66 2 010 7700

www,playsotec.com

CERTIFICATE OF CALIBRATION

Result of Cafibration

T Without Adjustment

e
SO

NSC-TISI-TIS17025
CAILIBRATION 0378

Certificate no. PST-0001-22

1. Repeatability

Weighing Rang 1

{g} | Norminal Value

{g) | Standard Deviation (g}

Max.capacity

0.00005

Weighing Rang 2

{g) | Norminal Value

(g} | Standard Deviation (g}

Max.capacity

2.Lingarity, Beparture of Indication fram norminal value

Weighing Range 1

Pageno, 2 of 3

Norminal Value Standard Value Indication Error of Indication { Expanded Uncertalnty Factor k
(g) {g) (g} (g} {e}
0001 0.00100 0.0010 0.0000 0.00011 2,07
0.01 0.01600 0.0100 $.00G0 0.00011 2.07
0.1 0.10001 0.1000 0.0000 0.00011 2.07
1.06001 1.0000 0.0000 0.00011 2.06
5.00002 5.0000 0.0000 0.00011 208
10 10.00001 10.0000 0.0000 0.00011 2.05
S0 50.00003 50.0004 0.0000 0.00013 2.03
100 100.06004 100.0001 0.000%, 0.00018 2.00
150 150.00007 150.0001 0.0000 0.00024 2,00
200 200.00006 200.0002 0.0001 0.60031 2.00
Weighing Range 2
Norminal Value Standard Value Indication Error of indication | Expanded Uncertainty Factor k
{g) {g} (g} (&) (8)
The given extended measurement uncertalnty is the standard uncertainty of the measurement multipliad by cover factor k
as per listed in table above, which corresponds to a confidene level of about 95%,
F-039 REV.01 28/04/63
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PLAY SOLUTION TECHNOLOGY COMPANY LIMITED \ /

179/75 Nawang Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210 %gﬁﬁ“"?@
Tel.:+66 2 011 0505, Fax:+66 2 010 7700 “ //’—'\\ \:“ sl
”}“l““\ B b
PLAY SOLUTION  www.playsotec.com NSOG-TISI-TIS 17096

CALIBRATION 0378

CERTIFICATE OF CALIBRATION

Result of Calibration Certificate no.  PST-0001-22
Pageno. 3 of 3

3.Eccentricity
Test [oad at least 1/3 of the maximum capacity, typically placed between 1/2 and 1/3 of the distance from the centre of

the load receptor to the egge.

3] &
17
2] L5
Weighing Range 1 ) Weighing Range 2
Test Load : 100 g Test Load : i)
Position Indication  {g) Pasition Indication (g}
1 100.0001
2 100.0001
3 100.0002
4 100.0001
5 100.0002
| Max.Deviation 0.0001 ] [ Max.Deviation

Standard methode
The calibration was performed by using calibration laboratory's in-house calibration methode : CP-M-001 based on

"UKAS LAB 14 : Calibration of weighing maching" : edition 6 | October 2019

Reference standards instrument

Instrument Ol Class SN Ceritificate No. Due Data
Standard Weight Set E2 4000021952 MM-0183-20 December 8, 2022
Stardard Weight Set - - - .
Stardard Weight Set - - - .

Starcdlard Welight Set - - - -

Measurement Uncertalnty
The given measurement uncertainty is the standard of the measurement multiplied by an extenston factor k which corresponds

to a confidence level of ahout 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability : The measurement s traceable to national standard, which realize the physical unlt of measurement (51)
- National institute of Metrology (Thailand) through Calibration Laboratory

END OF REPORT

F-D39 ' REV.01 28/04/63



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Read,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name swias aaudauaud
Manufacture API Location Envi Research
Model 200A Scientist Panupon
Serial No. 068 Calibration Date November 11, 2022
Analyzer Unit ppb Time 2:59 PM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm

Single Point Calibration

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

Analyzer Value
Standard Gas s““ﬂ:{:f“ NO.(ppb) | NO(ppb) NO, ( ppb ) Stability | % Abs Error
Before| After | Before| After | Before| After | Before| After

Zero 0 05 | oo | o5 | 00 | 00 | 00 s - .

Span 400 406.6 | 405.0 | 406.1 | 400.0 | 0.5 5.0 - - 1.5

i .
! y=x | |
: iz R?=1.00 | :
i 450 |
| — 400 A i
| & 360 i
| 2 300 - i
! E ol —+— Before |
2 200 —-e-Atter | !
I 5 : |
i 5 150 4 i
! 100 - I
i ey i
| 0 EE i
! i
! i
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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, Bangkok 10210

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

envif@enviresearch.co.th
www.enviresearch.co.th
Head Office/Tax 1D 0105 542 064 981

envi research

E-mail :

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit Store | Afiac Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 1.90 0.20 < 2 with zero air
Sample Flow SAMP FL cc / min 456,00 456.00 500 +/- 50
Ozone Flow OZONE FL cc/ min 78.00 | 78.00 80 +/- 10
PMT signal PMT mv 145.00 | 144.60 0 to 5,000
Auto - Zero AZERO mV/ 145.0 | 145.0 -20 to 150
High Voltage Power Supply HVPS Vv 792.00] 792.00 450 to 900
Reaction Cell Temperature RCELL TEMP °© 49.70 | 49.80 50 +/-1
Box Temperature BOX TEMP °C 31.50 | 31.40 Ambient temp.+3 / -7
PMT Temperature PMT TEMP °C 6.20 6.40 7+-1
Converter Temperature MOLY TEMP "© 315.10] 315.40 315 +/-5
Reaction Cell Pressure RCEL In-Hg -A 10.00 | 10.00 2 10 10 ( Constant )
Sample Pressure SAMP In-Hg-A 30.20 | 30.40 Ambient - 1 ( Constant )
NO, Slope NO, SLOPE - 1.103 | 1.103 1.000 +/- 0.300
NO, Offset NO, OFFSET mV -3.40 | -3.40 0+/-20
[no Slope NO SLOPE - 1.116 | 1.116 1.000 +/- 0.300
NO Offset NO OFFSET mv -5.70 | -5.70 0 +/-20
| B0
vt rescurch Ro828 —
i _,/ -
ERVIONME RESEARCH & TECHNOLOGY CO.LID &_/—\ :h 1 /
Calibrate By : Checked By : /ol I!r

|
(MR.PAI&UPON PODANG)
November 11, 2022

(MS.SUTATIP IM-NOI)
November 11, 2022
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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, Bangkok 10210

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

E-mil : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

envi research 5
-

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Tsuias aaudaunud
Manufacture API Location Envi Research
Model 200A Scientist Panupon
Serial No. 1975 Calibration Date November 14, 2022
Analyzer Unit ppb Time 3:37 PM

Instruments for Calibration

Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 11 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm

Single Point Calibration

Analyzer Value
Standard Gas 5"“"3:{35“ 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 0.0 0.0 - - -
Span 400 4356 | 405.0 | 405.0 | 400.0 | 306 | 5.0 " - 1.3

7

! =x | |
[ R?=1.00| |
! [
! [
| I
L& i
| g i
! ;ﬁ ~o— Before |
! g = &= = After '
- l
| 8 :
o 0 .
! |
g i
! : : . : . . : i
[ 0 50 100 150 200 250 300 350 400 450 500 i
! Standard Value i
e e e s e e e e e e ey L s i s s i
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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, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981
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envi research 3
-

EnvIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A

Observed Value
Parameter Display As Unit o | Afer Nominal Range
Adjust | Adjust
Range RANGE ppb 500 500 0 - 500 standard
Stability STABIL ppb 0.20 1.00 < 2 with zero air
Sample Flow SAMP FL cc/ min 476.00] 470.00 500 +/- 50
Ozone Flow OZONE FL cc / min 79.00 | 79.00 80 +/- 10
PMT signal PMT mV 43.40 | 57.60 0 to 5,000
Auto - Zero AZERO mV 35.8 | 354.0 -20 to 150
High Voltage Power Supply HVPS \ 790.00| 790.00 450 to 900
Reaction Cell Temperature RCELL TEMP °C 50.50 | 49.90 50 +/-1
Box Temperature BOX TEMP °C 36.40 | 36.60 Ambient temp.+3 / -7
PMT Temperature PMT TEMP °C 6.90 6.80 T +-1
Converter Temperature MOLY TEMP °C 314.40| 314.90 315 +4/-5
Reaction Cell Pressure RCEL In-Hg-A 7.30 7.40 2to 10 ( Constant)
Sample Pressure SAMP In-Hg-A 31.00 | 30.60 Ambient - 1 ( Constant )
NO, Slope NO, SLOPE - 1.106 | 1.099 1.000 +/- 0.300
INO, Offset NO, OFFSET mV -1.80 | -1.80 0+/-20
NO Slope NO SLOPE - 1.014 | 0.996 1.000 +/- 0.300
NO Offset NO OFFSET mvV -0.40 | -0.40 0+/-20
—
st g2ts \ N0
ENVRONMEW ﬂe;b:acm Iso:;sm cr: . L"t:l - -.L i) ’_,_: .f";
A
Calibrate By : Checked By : :

L]
(MR.PANUPON PODANG)
November 14, 2022

(MS.SUTATIP IM-NOI)
November 14, 2022
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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, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wiuief Aaudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. NT2CRTL2 Calibration Date November 11, 2022
Analyzer Unit ppb Time 3:00 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 S0, = 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 0.4 0.0 -0.2 0.0 - - -
Span 400 395.3 | 400.0 | 394.6 | 400.0 0.7 0.0 - - 1.3
y=x I
R*=1] |
i
!
!
|
-ii— Before “
==&= After I
!
|
i 0 e |
0 50 100 150 200 250 300 350 400 450 500 |

Standard Value

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Observed Value
Parameter Unit Before Adjust | After Adjust Nominal Range
IR_arEe ppb 500 500 0 - 500 Standard
Signal NO mV 0.3 0.5 Voltage of the measured NO value
Signal NOx mV 10.1 10.4 Voltage of the measured NOx value
Detector °C 41.4 41.3 43°C+5°C
Ambient kPa 100.2 100.1 Current atmospheric pressure
DC 24V \') 23.5 235 24V 0.5
DC 5V vV 5.0 5.0 5V +0.5
INO Slope - 1.28210 1.28210 0.50000 - 2.0000
NOx Slope - 1.30020 1.30020 0.50000 - 2.0000
i — mEw
Lal:wl mulrx%y Vi _;J K\ i " )
o ) {,/\ EMVIRONMENT RESEARCH & TECHNOLOGY COLLTD . Djd / II,-.
alibrate By : Checked By :

(MR.PANUPON PODANG)
November 11, 2022

(MS.SUTATIP IM-NOI)
November 11, 2022
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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, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

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

Calibration Data of NOx Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wivios raudauaud
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. AXTHSMED Calibration Date November 16, 2022
Analyzer Unit ppb Time 11:00 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
|Expire Date : Oct 22, 2027 SO, = 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 1.5 0.0 0.3 0.0 1.2 0.0 - - -
Span 400 401.8 | 400.0 | 401.2 | 400.0 0.6 0.0 - - 0.3
[ Calibration Curve | Meil
| 500 - |
| & 450 - |
| & 400 @%4 I
| & 350 _ 2 400.0 | i
i E ‘::z 1 > e Before |
| 2 200 | o | S=Es=aue
IS 150 _g* ' !
| & 100 - > [
! 50 /‘/ |
| 0 T T T T T T T T |
i 050 100 150 200 250 300 350 400 450 500 |
A o T I MR DS RS i
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 1.4 1.3 Voltage of the measured NO value
Signal NOx mv 23.4 22,9 Voltage of the measured NOx value
Detector °C 40.0 40.1 43°C+5°C
Ambient kPa 101.0 100.9 Current atmospheric pressure
DC 24V A 23.6 236 24V +0.5
DC 5v \' 5.0 5.0 5V 0.5
NQ Slope - 1.41960 1.40950 0.50000 - 2.0000
NOx Slope - 1.24410 1.24350 0.50000 - 2.0000
/ﬁ
cavi rescarch  mue ( N\ <
% VRONE 7 ies =S80 eoq \___\ T
ROH REJEARCH & TECHNOLOGY COL LD Q/QILJ\ » {
Calibrate By : | Checked By: [
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
November 16, 2022 November 16, 2022
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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, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

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

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name W33 ADUTALOUG
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Scientist Panupon
Serial No. CM14430001 Calibration Date November 22, 2022
Analyzer Unit ppb Time 5:46 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability g
Stincard Ges Value Before After Before] After | - /\Ps Error
Zero 0 1.0 0.0 - - -
Span 400 403.0 400.0 - - 0.8
| R, _._._._- _._.__._.._._._.._.._._.T;;_.
. Calibration Curve | R*=1.00
l E‘- 500 - R —— —— - __i
450 403.0
: 5 400 EE}[,- - I
o 350 - 8
i 5 300 o ~ o =Bofore ||
. o, 250 > ? —a— After ||
| 2 200 _ ] B |
i g 150 — |
100 prr = 1
L P |
0 = q
|

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

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43i-BNSAA

Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
|Range IRANGE ppb 500 500 0 - 500 standard
|Internal Temperature JINTERNAL °c 33.9 34.0 8.0°C to45.0°C
|Chamber Temp |CHAMBER oc 451 | 45.0 43.0 °C to 47.0 °C
|Pressure PRESSURE mmHg | 724.1 | 725.0 400.0 to 1,000
|Sample Flow SAMP FLOW LPM 0.482 | 0.483 0.350 to 0.750
|Lamp Intensity LAMP INTENSITY % 90 90 20 to 100
'LamE Voltage LAMP VOLTAGE V 1045 1045 500 to 1200
S02 Concentration S02 CONCENTRATION ppb 3.0 2.1 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACE STATUS - OK OK _-OK

Calibrate By :

3 \

( \ /
[ Aye /
| ot s £ 5> Chagkbd By szmr

(MR.PANUPON PODI = (MS.SUTATIP IM-NOI)
November 22, 2022 TCHATECHNOLOGY OaL Ty November 22, 2022

n \,\‘E:l’_l'?g_
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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, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name MWsuias aaudaunus
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. X7L602W6 Calibration Date November 17, 2022
Analyzer Unit ppb Time 4:04 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300T 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Standard Gas Analyzer Value ( ppb ) Stability % Abs Error
Value Before After Before | After
Zero 0 1.6 0.0 - -
Span 400 408.0 400.0 - 2.0
N T c aﬁb};;,."c'u:,;?_'_’"'"'“'T«é?'f
(e — g
3% o — '
5 %0 =% st |
e e |
|3 150 ——
1€ '] !
i 0 — ]
! 100 150 200 250 300 350 400 450 500 .
[ e 8 Siandard Value (b RIen L S
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
Parameter Unit DHsoiyed VAN Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 13.8 12.7 Voltage of the measured SO2 value
LAMP mV 398.2 398.4 200 mV - 1200 mV
CELL °C 34.0 321 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 45.3 45.4 65 kPa or less
AMBIENT kPa 100.5 100.6 Current atmospheric pressure
DC 24V v 23.9 23.9 24V 05V
DC 5V v 5.0 5.0 5V 05V
Vd \
’ | Q
[ A Y o9 ﬁ
Calibrate By : l’f\ i - = C"i‘l’ébkéd B"y ! < 6‘1)%

(MR.PANUPON PODANG) =7 /i1

November 17, 2022

(MS.SUTATIP IM-NOI)
November 17, 2022
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Read,

Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-T745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( S0,) Costomer Name Wind raudawaud
Manufacture Thermo Location Envi Research
Model 43C Scientist Panupon
Serial No. 0335804029 Calibration Date November 9, 2022
Analyzer Unit ppb Time 2:25 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3007 0172
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0,= 54.9 ppm
Single Point Calibration
Al r Val b Stabilit;
Standard Gas Standard Gas Value L L8 ) . % Abs Error
Before After Before | After
Zero 0 1.0 0.0 - - -
Span 400 391.0 400.0 - - 2.3
L P Py O =
. y = i
| Calibration Curve | R =1.00 ‘
I 500 F
i@ 450 4000 I
| & 400 € _ !
g = _~~tm |
1= 300 — — o = Before |
IS 250 o~ I
| 2 200 - = w=cAfter |l
i 1504 e
! E 50 Jﬁ“{ T / I
le 50 I
i 0 - . . . r y T . |
i 0 5 00 150 200 250 300 350 400 450 500 1
|

Standard Value |

S s e e 6 — — — — — — — S — —r

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Parameter Display As Unit e e Nominal Range
Before Adjust After Adjust
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature  JINTERNAL % 30.7 30.1 8.0°C to47.0°C
Chamber Temp CHAMBER °c 43.8 43.8 43.0°Cto 47.0°C
|Pressure |PRESSURE mmHg 274.8 724.7 400.0 to 1,000
Sample Flow |SAMP FLOW LPM 0.644 0.644 0.350 to 1.000
|Lamp Intensity INTENSITY Hz 26,628 26,574 20,000 to 50,000
Lamp Voltage |LAMP VOLTAGE \'/ 819 823 750 to 1,200
502 Concentration S0O2 CONCENTRATION ppb 22 1.2 0 to 10,000
Motherboard Status JMOTHERBOARD STATUS - OK OK OK
Interface Status |INTERFACE STATUS - OK OK OK
\. .\
/ { /
Calibrate By : —— eqkﬁd By: oV
(MS:SUTATIP IM-NOI)

(MR.PANUPON PODANG)vI rescarch
November 9, 2022

November 9, 2022

- gl _ OmD [ Jal.]
ENVRGNMEM RESEARCH & TEGROLOGT co.lm

Page 1



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
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

Equipment Gas Analyzer ( SO,) Costomer Name Wiies raudauaus
Manufacture Thermo Location Envi Research
Model 43C Scientist Panupon
Serial No. 60772-328/2 Calibration Date November 11, 2022
Analyzer Unit ppb Time 2:43 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3007 0172
Standard Gas Components Co = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 80,= 54.9 ppm
Single Point Calibration
Standard Gas Standard Gas Value Lnsiyzer Vnus (ppb) SR % Abs Error
Before After Before | After
Zero 0 0.5 0.0 - - -
Span 400 408.0 400.0 - - 2.0
g -
| Salibration Curve | RI= 1,00 !!
| iy
& 4080 |
i § -~ |
! E // = o = Before |
! o /./ ===-after |
'3 -~ ———
| o !
| 0 - gy—r—r——T— |
i 0 50 100 150 200 250 300 350 400 450 500 |
i Standard Value |
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C
Parameter Display As Unit SR Nominal Range
Before Adjust After Adjust
|Range |RANGE ppb 500 500 0 - 500 standard
|internal Temperature |INTERNAL e 33.9 33.7 8.0°C to47.0°C
Chamber Temp |cHAMBER °c 45.1 45 43.0°Cto47.0°C
|Pressure |PRESSURE mmHg 672.3 673.1 400.0 to 1,000
Sample Flow |SAMP FLOW LPM 0.475 0.476 0.350 to 1.000
|Lamp Intensity |INTENSITY Hz 32,805 33,201 20,000 to 50,000
|Lamp Voltage |LAmP vOLTAGE \) 900 900 750 to 1,200
S02 Concentration S02 CONCENTRATION ppb 2.7 1.3 0 to 10,000
|Motherboard Status JMOTHERBOARD STATUS - OK OK OK
|Interface Status IINTERFACE STATUS - OK OK OK
) 0
% ", L/
Calibrate By : '\ | cavi rescazch A )’/c‘h _ Ad By : |
(MRPANUPON PODANG) ___,) “‘;‘_:‘;1’ (MS.SUTATIP IM-NOI)
November 11, 2022 VAOWETREACHaTeahoom 0o [ November 11, 2022

Page 1



o Abrgas Specialty Gasses
g E @R Airgas USA, LLC
) o &f@@ 61 Easlon Romel

- Bidg 1
Liguld b .
an Alr Liquide company Plumateadville, PA 18949
Alrgas.con

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Number: EQ4NI99E15A0282 Reference Number, 160-401804485-1
Cylinder Number:  EB0123013 Cylinder Volume: 144.4 Cubic Fest
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
FGVP Number: A12019 Valve Outlet: 660

Gas Code: CO,NO NOX,502 BALN Certification Date;:  Oct 22, 2018

_ Epiratio Date: Oct 22, 2027

Cartificalian perdormed in accordance with “EPA Traceability Protacol for Assay and Cerlifination of Gaseous Calibration Standards {May 2012} document EPA

GO0/R-12/531, using the assay procedures fisted. Analytical Methodalogy does not require correction for analylica! interference, This cylinder has a total analytical

uncertainty as stated below wilh a contidence fevel of 95%. There are no signilicant impurities which affact the use of this calibration mixture. All concentrations are ona
volumefvolume basis unless otherwiss noted.

Do Mot Use This Cylinder balow 108 psigi |.e. 0.7 megapaszcals.

ANALYTICAL RESULTS

Camponant Reguested Actual Praotocol Total Relative Assay

Concentration Concentration Methad Uncertainty Dates
NOX 55,00 PPM 55.27 PPM G1 +- 0.8% NIST Traceable 10/14/2019, 10/22/2019
NITRIC OXIDE 55.00 PPM 55.27 PPM G1 +-0,8% NIST Traceable 10/14/201 8, 10/22/2019
SULFUR DIOXIDE 85.00 PPM 54.93 PPM Gt +f~ 0.9% NIST Traceable 10/14/2019, 1042272019
CARBON MONOXIBE 4500 PPM 4516 PPM Gt +-0.6% NIST Traceabte 10/14/2019
NITROGEM Balance _ - _

CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Exptration Date
NTRM 13010429 KALQD4123 87.6 PPM NITRIC OXIDE/NITROGEN +-0.8% Jul 23, 2025
NTRM 13010429 KALD04123 97.6 PPM NOx/NITROGEN +-0.8% Jul 23, 2025
NTRM 16010235 KALOD4419 87.68 PPM SULFUR DIOXIDEMNITROGEN /- 0.8% Dec 23, 2021
08012318 . KALO04620 4857 PPM CARBON MONOXIDE/NITROGEN . 0.6‘}’ - ~Jun07, 2024 -
ANALYTICAL EQUIPMENT

Instrument/Make/Model Anatytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
MKS FTIR - NO - 000928781 FTIR Qct 18, 2019
MKS FTIR - NOx - 000928781 FTIR Oct 18, 2019
MKS FTIR - SO2 - 000928781 FTIR Ocl 03, 2019

Triad Data Available Upon Request
NOTES:Gross Weight: 28.0 Kg, Net Weight: 4.6 Kg.

Approved for Rélease

Page 1 of 160-401604495-1



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 10 August, 2022 Certification No, 288/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer ; Davls Instruments inc.

Type : Weather Wizard ill Product No, 7425

Serial No. WC40801A97 ID No. No.16

Customer : Environment Research & Technology Company Limited,

25/113-114 Moo 6 Soi Chinaket 1, Ngamwengwan Road,

Toongsonghong, Lakst, Bangkok 10210,
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1005.2 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FC014 Serial No. 9310119
» HOOK GAGE NC 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 8023
N.I.S.T. Test Reference Number 731/241460 : Standard Vealocity at 20 - 30 m/sec
1 Ultrasonic Anemometer Mode! DA-650-3TV (sensor TR-G0AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : HO\OVOQ(\S&_

Mr, Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sulhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 288/22

10 Aupust, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/see inches H2G | inches H20 | misec m/fsce m/see
1.00 - - - 0.9 0.i0
3.02 - - - 2.7 0.32
5.00 - - - 4.9 0.10
7.04 - - - _ 8.7 0.34
8.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 130 0.01
15.01 - - - 14.8 0.21
17.02 - - - 17.0 0.02
20.02 - - - 19.7 032
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

a0 a0

180 180

270 270

Calibrated by :

H@Jf)f\:m?w&

Mr, Watcharapol Subwat quéi

/ iy
o _:".‘ '

Mechanical Engineer



Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator

Manufacture + Larson Davis
Model : CAL 200
Serial No. : 8413

Range of Calibrator
- Sound Pressure Level : 93.6dB.
- Frequency 1,000 Hz.
Calibrated By

Calibration Date
Customer Name

Mr.Assada Chaiyawong
November 25, 2022

P ¢a ¥ o € o v Uoa )
UINN I'NTLT'IS.I'S ADUTRLULAUEG NN :Tn‘sommmmuﬂuqmm“nﬁuuwinm ICHUENAFTN

o w oow - e w
PAILTEN DNIOT WIINIWDIA 91NA

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Scarlet ST-21D 820450 93.8 93.6 Pass
2 Scarlet ST-21D 820465 93.5 93.6 Pass
3 Scarlet ST-21D 820470 93.9 93.6 Pass
4 Scarlet ST-21D 820454 94.1 93.6 Pass
Checked By Gaasabladis R iasaairia
Mr.Prayun Detkla Ms.Sutatip Im-noi

Technician Environmental Scientist

Page 1/1
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NSC-TISE-TIS 17025
CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TiSTR)
Request No. 21-65/0209 MTC No. EEL. BP. 129/1264

CALIBRATION CERTIFICATE

Submitted by  : Environment Research & Technology Co., Ltd.

Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkok 16210.

Calibrated at  : Electrical and Electronic Standards Laboratory, Indusirial Metrology and Testing Service Cenire.
: Soi 1C, Bangpoo Industriai Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Precision Acoustic Calibrator Temperature {23+ 3)°C
Manufacturer : Larson Davis Relative Humidity :(50+15)%

Model : CAL 200 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 18413

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

2. Measuring Armplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

4, Digital Multimeter Agilent 34401 A 8/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Keithley 2015-P S/N 4106495.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrament was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt : 29 Dec, 2021
Date of Calibration  : 6 Jan, 2022 1/34

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificale and publicity of the results except in full are prohibited unless written permission Is obtainad from the sovernor of TISTR.

FitBL.MTC.002 Rev.d

Head Office Office/Laboratory Cfflce

35 Mu 3 Tambon Khigna Ha, Amphioe Khlong Luang,  Sol 1€, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchalk, Bangkak 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thattand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66} 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. {66) 0 2577 9009 . Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail ; rumpai@tistr.orth Websitewvaw tistrorth E-mail - mtc@tistr.or th E-mall : sumalee@tistr.orth




NSC-TISI-TIS 17025
CALIBRATION 0937

73<TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0209 MTC No. EEL. BP. 129/1264

Request No.
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Output of Unit Under Test =94 dB re 200Pa at 1000 Hz
Acoustic Output in dB re 20pPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone | Measured Sound Pressure |Deviated value] Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class |
1/2 inch Bruei&XKjaer 4180 93.60 -0.40 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total Distortion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&XKjaer 4180 2.20 +0.55 +3.0%
Note: 1. No adjustinent.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was included at the level of 0.26 dB from manual.

Date of Calibration : 6 Jan. 2022 2/3

q

The resuits relate only to the iterns tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtalned from the governor of TISTR.

FM.BL.MTC.002 Rev.d

Head Office Office/L.aboratory Office
35 Mu 3 Tarnbon Khione Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10500,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Sarnutprakan 10280, Thatand  Thailand

Tel. (86) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66) 0 2579 8592
E-mail ; sumalee@tistr.orth

Tet. (66) 0 2323 1672-80 ext. 115, 116
Fax. {66} 0 2323 91645
E-mail : mitc@tistr.or.th

Tel. (66) & 2577 5000
Fax. (66} 0 2577 9009
E-mail : rumpaig@tistr.orth Websitemawtistr.orth



nSTISTR
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TiSTR)

21-65/0209

MTC No. EEL. BP. 129/1264

Nominal Output of Unit Under Test =114 dB re 20piPa at 1000 Hz

Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 IdPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level
Standard Microphone | Measured Sound Pressure |Deviated value| Uncertainty Tolerance limit
Type Level (dB) (dB) {dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.61 -0.39 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency | Deviated value] Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&XKjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total Distertion
Standard Microphone | Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Xjaer 4180 0.36 +0.50 £3.0%
Notet 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was was included at the level of 0.26 dB from manual.
Calibrated by : Approved by :
............ Tk
{(Mr.Tawikiat Tamsamran)
™% f Fu sy
Electrical and E I‘.le@tr‘omé étan%igrds Laboratory
Date of Calibration : 6 Jan. 2022 Industrial Metrelogy and Testing Service Centre
Date of Issue 7 Jan. 2022 Ref : 2011264122505422002

End of Certificate

3/3

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Ceriificate and publicity of the results except in full are prohibited unless written permission is obtained fram the governor of TISTR.

Head Office

35 tMu 3 Tambon Khlone Ha, Amphoe Khlong Luang,

Chanewat Pathumthani 12120, Thaitand
Tel, (66) 0 2577 9000
Fax, (66) 0 2577 9009

E-mail : rumpaigtistr.onth Websitewwww tistr.orth

Office/Laboratory

Fax. {66} 0 2323 9165
E-mail ; mtcgtistr.orth

Soi 1C, Bangpoo Industrial Estate, Sukbumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel, (66} 0 2323 1672-80 ext.

Office

Thaitand
115, 116

FMBLMTC.002 Rev.4

196 Phahonyothin Road, Chatuchak, Bangkok 10900,

Tel, (66} 0 2579 1121-30 ext. 5219, 5225, 5217

Fax, (66} 0 2579 8592
E-mail : sumalee@tistrorth
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(Calibration Certificate of Liquid in Glass Thermometer)



RUSLILLIFS
Q\\\\@J?&
TECHINOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) g
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ittty

534/4 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7~ B

TEL, 0-2717-3000-24 FAX. 0-2719-3484 T SeTISkTIS 1025
. CALIBRATION 0a08

QL)) (
’%"Ir u\\‘\

6

Certificate of Calibration  Certificate No.: 221761
Page: 10of2

Equipment: Digital Thermometer With Ssnsor
Manufacturer: Testo This certificate may not be reproduced other than in fulk,
except with the prier written approval of the head of
Model : 926 _ Corporate Sewvices 3: Equipment Calibration and Testing Services.
Serial No.: 5609260110250814
ID No.: EQL-058

Condition As-Recelved: Used tem

Received Date: 07 April 2022

Calibration Date: 19 Aprii 2022 '
to 22 April 2022

Reference: 2204-0167DN Submitted by: TEST TECH CQ,,LTD (HEAD Office)}

Ambient Temperature: ( 28 ¥ 3} °C
30,32 Rama |} Soi 83, Rama |l Rd., Samaedam,

Relative Humidity: (50 £ 20 )%
. Bangkhunthian, Bangkok 10150
Procedure used: Calibration were conducted using in-house calibration procedure CP-T01 according to comparison with
s/ Industrlal Platinum Resistance Thermometer (IPRT} into liquid bath temperature coptrofler.

The temperature scale used was based on iT8-20.

Condition of this result of calibration

1.Reference standards instumenis :

Instrument Model Serial No. Certificate No. ' Dug Date
1) Black Stack Thermometer _ 1560 8C454 2115687 22 May 2022
2} PRT Scanner Module - 2562 AD1303 211567 22 May 2022
3) Industrial Platinum Reslstance Thermometer 5627-12 571971 211587 ! 22 May 2022
4) Digital Thermometer 1529 ABG176 2111248 16 Nov 2022
5Y Industrial Platinum Resistance Thermometer 5627 739435 2111248 16 Nov 2022

2 The certificate is valld only to the item calibrated on date and place of calibration.
3. Thie Certification is traceable fo the Internatlonat System of Unit maintained at:-

-National [nstitute of Metrology Thailand (NIMT)

Calibrated by :  Thatchanan Chankong Approved Signatory : //

Issue Date : 28 April 2022 [ ] Phalines Prabpalpal

[ 1Shatchawan Khunpiluek

[ v] Wanlop Larpkurn

5 0286541



Cert. No,; 227781

Page.: 2 of 2
Result of Calibration:- Without Adjustment
* Function: Temperature measurement
This equipment was connected with Thermocouple Type T iD No. EQL-058
fmmersion Standard uuc* Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (°C) (°C) (‘C) (C)
150 3.0047 2.9 -0.1047 _ 0.26
150 20,0045 20.0 -0.0045 ' 0.24
150 35.0029 34.9 -0.1029 0.24
180 - 103.0039 102.8 . -0.2039 0.36
150 104.0025 103.8 -0.2025 0.36
150 1200027 119.8 -0.2027 0.42
150 140.0026 139.6 -0.4026 0.47
150 150.0036 149.6 -0.4036 0.49
150 170.0025 169.6 -0.4025 , 0.55°
y 150 180.0068 179.5 -0.5068 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 5 mm., Length 112 mm. Sheath material : Stainless Steel

Immersion Standard buc* -+ Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (C) (<C) (<C) (+C)

150 41.5024 414 -0.1024 0.24
] 450039 448 -0.2039 0.24
150 50.0039 48.8 -0.2039 .24
150 83.0046 827 ~0.3046 0.31
150 92.0037 918 - -0.2037 0.33
150 95.0038 94 .6 ~(.4038 ’ 0.34
150 150.0033 149.3 -0.7G033 0.49

LuUC* : Unit Under Calibration
The reported uncertainty of measurement was based on standard uncertainty multiplied
by a coverage factor k = 2, providing a level of confidence of approximately 85%.

~oflo-

a 1106240
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QUALITY CALIBRATION CO,,LTD,

< . -
. AN
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m "
Tel (662 42! 5402, (662) 444-0152-3, Fax (662 809 4584 . = 5
(662) (662) (662) %ﬁ\\?

www.qcalibration.com - ed A\ ‘\‘{‘,TISI‘TISI'IG“S '
_ "-‘l'nln'l“ el HARATON ¢4

RN

CERTIFICATE No : 2278762

_ PAGE : 1 OF 2
REFERENCE No : 66179-2 o

Certificate of Calibration

EQUIPMENT | o LIQUID N QLASS _THER_MQMETER '
MANUFACTURER : PRECISION
MODEL o
- SERIAL No : 8925
_J No . o EQL-103
RESO'.L_UTIO'I&' o i 01c
TYPE - o TOTAL IMMERSION
~ CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY i : ~ TEST TECH CO., LTD.

/'{.

30,32 RAMA II SO1 63, RAMA II RD SAMAEDAM L
-BANGKHUNTHIAN BANGKOK 1{}150 -

WLIBRATED BY. . . : CHARUKIT .
CALIBRATION DATE ; S 18Aug2 o
APPROVED BY W\

PONGMK
ISSUED DATE c 'iéiAugﬁéz_
RECEIVED DATE R R 11-_A"ug.'22_"

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEP’I‘ WITH THE PRIOR WRITTEN API’ROVAL OF
QUALITY CALIBRATION CO, LTD.

F-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkas, Rangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fux (662) 809- 4584
wwhy, qwl]bmlmn com

CERTIFICATE No ; 22T8762 PAGE:20F 2
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER ! PRECISION

MODEL . ; _

ID No EQL-103 SERIAL NUMBER 8923

RESOLUTION 0.1¢C TYPE TOTAL IMMERSION

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

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

CONDITION OF THIS RESULTS OF CALIBRATION
1o ms 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
( TS-90,
2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 21T12439 09-Dec-22
2} 8PRT FROBE 5612 587312 21T12439 " 09-Dec-22
Y PRECISHON BATH 7320 A21105 21T12433 16-Dec-22
4) PRECISION BATH CTR-40 AGB155 21Ti2434 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 Ot‘ UNIT MAINTAINED AT:-
« NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD ULIC* IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °Cy STEM OF .
=C) °C) (tnm) : TEMPERATURE MEASUREMENT
| (°C) CY)
{ 200214 20.0 140 0.0214 N/A 0.079
\l §25.0309 25.0 160 ' 0.0309 N/A 0.079
41.5541 415 225 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
UUC* : UNIT UNDER CALIBRATION

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDIT\:G ALEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

»
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CALIBRATION 0008

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  SS% :
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i@% PN
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 /!//,?%“:\“ EAE :
TBL. 0-2717-3000-24 FAX. 0-2719-9484 ST semsinieios

Certificate of Calibration ~ ®re=tro.” el

Equipment : Dial Thermo-Hygrometar

Manufacturer: Barigo This certificate may not be reproduced other than in full, i
except with the prior written approval of the head of

Model : - Corporate Services 3; Equipment Caiibration and Testing Services.

Serial No.: - o

ID No.: EQL-064

Condition As-Received: Used [tem

Received Date: 17 October 2022

Calibration Dats: 25 October 2022
to 28 October 2022 _ i

Reference: 2210-0461DN Submitted by: TEST TECH CO. LTD. (HEAD Office) -

Ambient Temperature: ( 26 £ 3 ) °C [

Relative Humidity: (50 £ 20) % 30, 32 Rama !l Soi 83, Rama I Rd.,

Samaedam, Bangkhunthlan, Bangkek 10150
Procedure used: Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison

with standard chilled mirror sensar for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Condition of this resuit of calibration

1.Reference standards insturmnents .

Instroment Madel Serial No. Certificate No. Due Date
1} Chilled-Mirror Hygrometer Dew Master 41292 19848 03 Nov 2022
2) Handheld Thermometer With Sensor 1523 3240076 22249 02 Mar 2023

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

3.This Certification is iraceable to the International System of Unit maintained at:-
-Naticnal Institute of Standards and Technelogy (NIST) , The United Stafes of America
-Nattonal institute of Metrology Thailand (NIMT)

Calibrated by :  Surasit Phansudnoi Approved Signatory : _
Issue Date : 01 November 2022 [‘/ 1 Chakrit Waewanjua

[ 1Pornthippa Tameyakul
[ ]Viporn Tantiyvawutli




f} Result of Calibration:- Without Adjustment
",'ff_}' Function: Humidity measurement.
";‘( Reference Standard uucr
I; Temperature Humidity Reading
A ' (°C) (%R.H.) (%RH.}
25.0 30.1 29,0
i 25.0 40.1 39.0
25.0 50.1 50.0
o 25.0 60.0 81.0
T 25.0 75.2 76.5
£f
ﬁ Result of Calibration:- Without Adjustment
-4 Function: Temperature measurement.
Standard uucH
Temperature Reading
“ (°C) (°C)
s 15,013 15.0
20.023 20.0
25019 25.0
5 30.009 30.0
i ULIC* : Unit Under Calibration

Error
(%R.H.)

-1.1
-1.1
0,1
1.0
1.3

Error
°C)
-0.013
-0.023
~1.019
-(3.009

Uncertainty
of Measurement

(E%R.H.)

1.5
1.5
1.7
1.7
1.7

Uncertainty
of Measurament

},

°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%.

- , ,-—"-H-. i

‘\\

Cert. No.: 22H2197 §4
Page.: 2 of 2 4
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QUALITY CALIBRATION CO.,LTD. @

235 Petchkasem 63/2 Road, Laksong, Ban 'gkaé Bangkok 10160 m '
' TeI {662) 421-5402, {662) 444-0152-3, Fax {662} 809-4584 LN i
www.qealibration,com -'f,!ffr\_\\ Nl mmhmgmzs
. : Hod W CALIRATION G449

CERTIFICATE No : 21T8008
REFERENCE No : 62147-1

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

(- 1D No

RESOLUTION
TYPE
CONDITION AS RECEIVED

SUBMITTED BY

(_ ALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10F2

Certificate of Calibration

- LIQUID IN GLASS THERMOMETER
PRECISION

G13004.

EQL-111
| 1e°C
TOTAL IMMERSION
USED ITEM
TEST TECH CO., LTD.

30,32 RAMAII SOI 63, RAMAIIRD,, SAMAEDAM
BANGKHUNTHIAN, BANGKOK 101 50

CHARUKIT L.

o 25-Aug-
7
I

PONGSHK 7.

25-Ang-21

18-Aug-21

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

QUALITY CALIBRATION CO,, LTD.

F-GO1Q REV 02



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.qealibration.com. ' .

CERTIFICATE No : 21T8008

PAGE :2 OF 2
Calibration Report
EQUIPMENT LIQUID IN GLLASS THERMOMETER
MANUFACTURER PRECISION
MODEL : G13004 _ T :
1D No . H EQIL-11] SERIAL NUMBER ! - ' :
RESOLUTION e H 1°C TYPE . ' TOTAL IMMERSION
RECEIVED DATE 3 18-Aug-21 CALIBRATION DATE 25-Aupg-21 .
AMBIENT TEMPERATURE 23°Cx3°C RELATIVE HUMIDITY 50 %RH £ 20 %R

CONDITION OF THIS RESULTS OF CALIBRATION _
1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1952 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
HERMOMETER (SPRT) IN O LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

S 118-80.
2. REFERENCE § FANDARD INSTRUMENTS :- _ _
INSTRUMENT " MODEL SERIAL No CERTIFICATENe = DUEDATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE -~ 5612 587312 20T12169 10-Dec-21
3) PRECISION BATH - 7320 A21105 20T12163 16-Dec-21
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).
RESUGLT QF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD UUCH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH C) STEM OF
(°C) °C) (mim) TEMPERATURE MEASUREMENT
. O &0
114,9054 _ 115.0 - 110 -0.0946 N/A 0.14"
/1209149 : 121.0 120 -0.0851 - N/A 0.14

L\ ¥ 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 CALIBRATICN REPORT
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(Calibration Certificate of Conductivity Meter)



TECHNOLOGY PROMOTION ASSOCIATION {THAILAND-JAPAN) %

\“\\'"i”jz .

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 3’/"/-:;\““*:
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 i erdr T el
TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0003

Cert.No.: 22CH120
Page.: 1 0of 3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure:

Conductivity Meter
TOA DKK

CM-41X

842572

EQL-211

Used ltem

24 January 2022
28 January 2022
2201-0646DN-1

TEST TECH CO.,LTD (HEAD Office)
30,32 Rama ll Soi 63, Rama li Rd.,
Samaedam, Bangkhunthian, Bangkeok 10150

(25 & 2.5) °C
(50 + 15) %

In -house method -

- CP-CHS6 by direct measurement -

with certified reference material {CRM)

- CP-CHB8 by comparison wih standard thermometer

Calibrated by : Warakorn Lerngagtrakul
: -

Approved by : W& ’
/ Approved Signatory
(¥ ) Malee Butkruea 1;.;
( ) Saithip Meangmai o
be

() Wharakomn Lerngagtrakul o
i

]

Issue Date - 3 February 2022 o
Nt

i&,

|'r",'

et

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

This certificate may not be repraduced other than in Tull, except with the prior written F £

Approval of the head of Corporate Services 3 @ Equipment Calibration and Testing Services. } i:fflf

| e
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5 Cert.No.; 22CH120 -
Page.: 2 of 3
j: Condition of this result of calibration
[ 1. Reference Standard Instrument :-
Instrument Serial No. iD No. Certificate No. Due date
=."?'?: 1) Thermemeter 1863878  130RC095 211977 17 Sep 2022
2} Ref. Std. Thermometer 4982054  110RC044 2111201 26 Oct 2022
This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand), NIMT
% 2. Certified Reference Materials :-
- Conductivity calibration solution, CPA chem Ltd., The measurement resulfs are traceable to Si
© through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835
i Conductivity Solutien Manufacturer Lot No. Exp. date
- 147.0 uSicm CPA Chem 761020 02 Aug 2022
1.413 mS/cm CPA Chem 761021 02 Aug 2022
12,8806 mS/cm CPA Chem 754037 28 June 2022
- Controi Condugctivity calibration Solutlon temperature by Water bath (25+0.1) °c
- 3. This certificate {s vaiid only to the item calibrated on date and place of caltbratlon
. Calibration results
Function : Conductivity Measurement i
(") After Adjustment at 147.0, 1413.0, 12880.6 HSicm
. Conductivity Electrode Serial No.: 806F0005 {#
Standard Before Adjustment After Adjustment Uncertainty Coverage [}/
,‘; Conductivity Solution UUC* Reading UUC* Reading of Measurement factor ?
(f) kool
147.0 pSiom 149.1 1uS/cm 146.9 uSfcm 0.98 uSicm 200 |
1.413 mSfem 1.424 mSfem 1.413 mSfom 0.0092 mS/cm 200 |1
il 12.8808 mSiem 12.81 mS/cm 12.88 m$/cm 0.088 mSicm 200 {4
i Remark - UUC* = Unit Under Calibration i
«’1_;_ - 147.0 pSfem Adjustment Cell constant = 98.4m ! -;;.3
-4 A
- 1.413 mS/cm Adjustment Cell constant = 99.2m S
L -1 LI
i - 12.8806 mS/em Adjustment Cell constant = 100.7m it
i {
o
L bE,
"
Wy, . i
Ll

a 1092322



Calibration Resulis

Function : Temperature Measurement
{*) Without adjustment
P This equipment was connected with Temperature Probe;

Cert.No.: 22CH120
Page.: 3 of 3

- Model CT-581018B

- Sertal No. 8OBFOC05

Dimension of probe;

i - Length : 114 mm.

- Diameter : 2 mm.

- Immersion Depth : 100 mm.

| calibration Standard - Uuc* Uncertainty of | Coverage

Point Temperature ‘Reading Error Measurement factor
(°c) (e) (°c) (¢) (x’c) k
25.0 25.003 251 0.097 0.13 200

Remark : - UUC* = Unit Under Calibration '

-o0o-

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

a 1092321
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534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, BANGKOK 10250 % /f:\?\‘
TEL. 0-2717-3000-24 FAX, 0-2719-9484 ik

Certificate of Calibration

TECHNOLOGY PROMOTION ASSOCIATION (PHAILAND-JAPAN) Sl
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iﬁ%

", /,;;

CALIBRATION 4005

Certificate No. : 22M196

Page: 1of2

Equipment : Standard Weight
Manufacturer: LS This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporale Services 3: Equipment Calibration and Testing Services.
Serial No.: -
ID No.: EQL-121
Condition As-Received: Used ltem

Recelved Date:

03 February 2022

Calibration Date: 08 February 2022

Reference: 2202-0110DN Submitted by: TEST TECH CO.,LTD {HEAD Office)

Ambient Temperature; ( 23 £ 2 ) °C

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

Atmospheric Pressure: 1011 mbar

Procedure used:

30,32 Rama ll S0i 63, Rama Il Rd., Samaedam,

Calibration were conducted using in-house calibration procedure CP-MO01 according fo comparison method

against standard weights on the basis of weighings at an average alr density of 1.2 kg/m® and a temperature

of 23 °C material denslty of welght is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Instrument : Maodel Serial No. Certificate No,

Due Date

1) Standard weight Set (E2} YCS831-712-00 50202965 MM-0102-20
2.This certificate is not certified for any commercial transaction.

3.The certificats is valid only to the item calibrated on date and place of calibration,

4,This Ceriification is fraceable to the international System of Unit maintained at:-

-Nationa) Institute of Metrology Thailand (NIMT)

B S

Calibrated by :  Suwat Wutthicharcenmongkol Approved Signatory :

13 Jul 2022

Issue Date . 08 February 2022 [ 1Phalinee Prabpaipai
’ (] Sura Suwannasri

{ ] Chaowalit Rittirak

5 0280632



Cert No.: 22M156 :
Page: 2 of 2 s

" Result of calibration Without adjustment

Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissikie error

{£) - ()

50 g 50.00008 g 0.10 mg 0.30 mg

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

-00o-

a 1092727
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TRCHNOLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
CORPORATE SERYICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %777 AN
‘TEL. 0-2717-3000-24 FAX. 0-2719-9484 e TISLTIS 025
CALIBRATION Q008

il

Certificate of Calibration Cortfcate No.i 2241563
age . &}

Equipment : Standard Weight
Manufacturer: i} This certificate may not be reproduced other than in full,
’ i except with the prior written approval of the head of
Model : - Corporate Services 3: Equiprnent Calibration and Testing Services.
Serial No.: M 0030/11
ID No.: EQL-139

Condition As-Received: Used liem

Received Date: 11 August 2022
Calibration Date: 24 Augusf 2022
Reference: 2208-0438DN Submitted by: TEST TECH CO..LTD. (HEAD Office)
Ambient Temperature; (28  2) °C

30 il Soi .
Relative Humidity: (50 £ 16 ) % . 32 Rama il S0i 63, Rama It Rd,,

Samaedam, Bangkhunihian, Bangkok 10150
Atmospheric Pressure: 1008 mbar -

Procedure used: Calibration were conducted using In-house calibration procedure CP-MO1 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kgfm® and a temperature
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. Due Date
1} Standard weight Set (E2) YC831-712-00 50202965 Wb-0109-22 11 Jul 2024

2 This ceriificate is not certified for any commercial transaction.
3.The certificate is valid only to the item calibrated on date and place of calibration,
4.This Certification is fraceable to the International System of Unit m_é'intained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory :

Issue Date : 25 August 2022 [ ]Phalnee Prabpaipat
{~T Sura Suwannasi
[ 1 Chaowalit Rittirak

B 0295804



Cert No.: 22M1583

Page: 2 of 2
Result of calibration Witheut adjustment
Nominat Uncertainty of Maximum
Vaiue Conventional mass Measurement Permissible error
(£) (£}
2g 2.000020 g 0.040 mg 0.12 mg
~-- The reported uncerainty of measurement was based on a standard uncertainty multiplied by a coverage

factor & = 2, providing a level of confidence of approximately 95 %.

-000-

= B

a 1122451
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN2
CORPORATE SKERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ¥ /ﬂ_{‘ﬂgﬁs
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %@§ RN,
TRL: 0-2717-3000-24 FAX, 0-2719-9484 il NSC-TISHTIS17025
CALIBRATIGN 4008
[ - - - " . .
Certificate of Calibration Certificate No. : 21M1549
) Page: 1of 2
Equipment ; Standard Weight
Manufacturer: Mettler Toledo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : : ’ - Corporate Services 3; Equipment Calibration and Testing Services.
Serial No.: 11119458
ID No.: EQL-148

Condition As-Received: Used item

Received Date: 25 August 2021
Caltbration Date: 01 September 2021
Reference: . 2108-0772WN Submitted by: TEST TECH €O, LTD (HEAD Office)

Ambient Temperature: { 23 ¥ 2) °C
30,32 Rama I} Soi 63, Rarna |l Rd,, Samaedam,

Bangkhunthian, Bangkok 10150

Relative Humidity: (60 £15) %

Atmospheric Pressure: 1006 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according {o comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m* and a temperature
of 23.0 °C materiat density of weight is 8000 kg/m?.

Condition of this result of calibration

1.Reference standards instuments :

Insfrument Model Serial No. Certificate No, Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20 13 Jul 2022
2. This certificate is not cerified for any commercial transaction.
3.The certificate Is valid only fo the item calibrated on date and place of caiibration.
4. This Certification is traceable o the International System of Unit maintained at-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory : o @ L;
Issue Date : 02 September 2021 [’/]/F’halinee Prabpaipal

[ ] Sura Suwannasfi

[ ] Chaowallt Rittirak

8 0268025



Cert No.: 21M1549

Page: 2 of 2
" Result of calibration Without adjustment
Nominal Uncertainty of Maximum
VYalue Conventional mass Measurement Permissible error
(%) {t)
20 g 20.000018 g 0.080 mg 0.25 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 %.

~oQ -

-

7

a 1064768
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Certificate of Calibration

Equipment: TURBIDIMETER Certificate No.: C08220157
Model: 2100N lssued Date: 21 September 2022
Serial No. {or ID.) 9704006003415 (EQL-024) Job No.: KSPR2211815
Manufacturer: HACH Page: 1 of 2
Condition: In Candition

Cusfomer; TEST TECH CQ., LTD.

30,32 Rama H Soi 63, Rama [I Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Ervironment Condition: Temperature 23 °C + 2 °C
Humidity 50 %RH + 15 %RH

Calibration Place: Environment Laboratory, DKSH Technology Limited.
1184 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
'Bangchak, Prakhanong, Bangkok 10260 Thailand

Calibration By: Mr.Wasan Nuchnabee

Calibration Date: 21 September 2022

The Method used: in house method, CAL-WI-23, base on Hach Manufacturer Method 8195
Traceabilfty: 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, AT074 , A1074

It ol

{Mr. Wasan Nuchnabee} (Mr. Thatemgkeat Poungngam)

Person in charge Authorized signatory

This certificate Is issued the units of measurement according fo tha intemationat System of Units {Si). It provides traceability of measuremsnt to Fiemationad or
naticnsl standard or other recognized nationat standard leboratories,

The measurement uncertainty stated Is the expanded uncertainty which is obteined from the standerd unceriainty multiplied by the coverage factor (k=2) to
provide & tevel of confidence of approximately 95%. It s delarmined in eccordance with the Guids to Expression of Uncertalnty in Measurement (GUM).

These results may be affected by deviations from specified condltions. The resuits relate only fo the ltems tested, calibrated or sampied. The roport shall not be
reproduced excspt In fulf without approval of DKSH Technelogy Limied.

uhthn iAo Aiay INATUTAE ofim

DiCSH Tachnology Limfed

2533 DUMRYLSY LIPS N INANTE TG Ao RS 10280

2533 Sukhumvit Road, Banpohak, Phrakhanang, Banghkok {0260

Fhone: +65 2630 7000 Email info.calbration@@dicsh.com  Websile: www.dksh.convecientific-thalland

Delivering Growth - in Asia and Beyond. CAL-FM-C0B-08; 20 Jul 2022



Calibration Rasufts:

Ceriificate No,. C08220157

Page 20of 2

Before Adjustment
Sid Turbidity (NTU) UUC Reading Correction " Deviation Uncartainty
0.060 0.048 0.012 0.0004 0.070
20.40 20.1 0.30 0.05 1.0
206.0 204 2.0 0.5 10
1020.0 1013 7.0 1.2 50
4085.0 3875 190.0 1.8 200
After Adjustment
Std Turbidity (NTU) LUC Reading Corraction Deviation Uncartainty
0.060 0.057 0.003 0.0018 0.070
20.40 20,5 -0.10 0.04 1.0
208.0 206 0.0 0.5 10
1020.0 1018 20 0.5 50
4065.0 4064 1.0 05 200
The End of Certificate

1B finiesioy AT el e
DKSH Technology Limfted

2553 MUY HEHINIR LRSI NIIMTUAS 10280
2538 Sukhumvi Road, Bangehak, Phrekhenong, Banglkok 10260

Phone: +68 2635 7000 Emsll info calibration@dish.com  Webshe: www.dksh.comfscientific-thaifand

Delivering Growth - in Asia and Beyond.

CAL-FM-COB-08: 20 Jut 2022
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(Calibration Certificate of pH Meter)
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QUALITY CALIBRATION CO.,LTD.

235 Pctchkasem 63/2 Road, Laksong, Bangkae Bangkok 1016 0
Tl (662)421 5402 (662} 444- 0152 i; Fax (662) 809- 4584

| CERTIFICATE No : 22E0980 .- PAGE{20F2

Callbratlon Report
-EQUIPMENT : '_'.pHMETBR R o e
MANUFACTURER DKK-TOA " -ﬂMbDEL B o HM2SR -
1D No. o BQLIS3 _ SERIALNUMBER : - 760205
_ RECEIVED DATE - L 02-Feb-22 | .7 CALIBRATION DATE . 02-Feb-22
AMBIENT TEMPERATURE S 35°CHIC K "_RELATIVE_I_{_I_J_MIDITY "-._57 %RH +10 %

: CONDITION OF THIS RESULTS OF CALIBRATION = L , B '
"THIS INSTRUMBNT WAS CALIBRATED BY DIRECT MEASUREMENT M.FTHOD 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 CALIBRA [' ED BY USING STANDARD pH BU'FFER SOLUTION
2. REFERENCE STANDARD INSTRUMENTS - o : :

: INSTRUMENT - MODEL M 'cERT”IFICATENo.: DUE DATE -
- . LOT No e
) pH STANDARD SOLUTION 00651-06 _CC719181 4880-121 19147 05 -Apr:23 -
2y pH STANDARD SOLUTION .~ 00651-08  CCT8727- . 4881-12110709. - 31-Mar23""
3) pH STANDARD SOLUTION ~ -~ - 00651-10 - CCT17045 4882412065386 - - 17-Mar23
4) PROCESS CALIBRATOR 744 7514008 CO21E1392 L 29-Apr2Z -
5y BATH ' 260014 1247 48074 21T9121 TG 10-Sep22
6) THERMOMETER WITH PROBE 421504 - 55000379 2119129, " 14-Sep-22
7) STANDARD THERMOMETER . 2560 Al4546 'PSL- T0049fe4-.

3, THIS RESULT WAS 'FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CAL]BRATION ON'LY

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

5. THIS CERTIFICA’lE ST RACEABLE TO SI UNIT MAINTAINED AT -
NATIONAL INSTITUTE OF STANDARD AND T ECHNOLOGY USA

- NATIONAL INSTITUTE OF I\dETROLOGY (THAILAND)
) 'RESULT OF CALIBRATION

WITHOUT ADJUSTMENT

1 DISPLAY UNIT WITH pH ELECTRODE $/N: 002F0035MK

23-Nov-22

STANDARD pH | UUC READING CORRECTION [ACTUAL R_EAD_I’NG UNCERTAINTY OF COVERAGE
BUFFER SOLUTION|" = .~ R T MEASUREMENT y FACTOR
- - (pH) R ¢:1:) M) - @V) | pH) -
V4007 40T 06037 174 - [T 0013
G003 7000 0,003 00 < 10013
' 10‘.’014.' 1001 ) 0.0’04 .-172 . 0.014 °

_ 2 DISPLAY UNIT MEASUREMENT 'I EM_PERATURE WITH PROBE -

"STANDARD - uuC* - IMMERSION
'READING RLADING - DEPTH " -
- o R

UUC UNIT UNDER CALIBRATION

END OF CALIBRATION REPOR
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(Calibration Certificate of Thermo - Hygrometer)
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SN
TECHNQLOGY PROMOTION ASSOCIATION (THAILAND-FAPAN) S
CORPORATYE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
3344 PATTANAKARN ROAD S0O1 1R, SUANLUANG, SUANLUANG, BANGKOK 10250 /’IK?_\:\\\‘\
ot

TEL. 0-2717-3000-24 FAX, 0-2719-9484 NSC-TISKTIS 17025
CALIBRATION 0008

Certificate of Calibration =~ cerfe=t? :‘;5 azisr

',

gi

rgf BN

)

NN

e

Equipment : Dial Thermo-Hygrometer
Manufacturer: Barigo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: _ -
1D No.: EQL-064

Condition As-Recelved: Used ltem

e .

Received Date: 17 Oclober 2022
Callbration Date: 25 Qctober 2022 2
to 28 October 2022 i
Reference: 2210-0461DN Submitted by: TEST TECH CO.,LTD. (HEAD Office)}
Amblent Temperature: ¢ 25 * 3 ) °C
30,32 R ti Soi 63, Rama il Rd,,
Relative Humidity: (50 % 20) % ama
Samaedam, Bangkhunthian, Bangkok 10150
Procedure used: Calibration were conducted using in-house calibration procedure CRP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperaiure measurement function into humidity / temperature chamber.
Condition of this result of calibration
1.Reference standards instuments :
instrument Modei Serial No. Certificate No. Due Date :
_ 1} Chilled-Mirror Hygrometer Dew Master 41292 19848 03 Nov 2022 - o
(\ 2) Handheld Thermometer With Sensor 1523 3240076 221249 02 Mar 2023

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

3.This Certification is traceable 1o the International System of Unit maintained at:-
-National tnstitute of Standards and Technology (NIST) , The United States of America
-Nationa! Institute of Metrology Thailand (NIMT} o

| Calibrated by :  Surasit Phansudnol Agpproved Signatery @ __,
[ssue Date : 01 Novernber 2022 [7 ] Chakrit Waewanjua

[ ]1Pormnthippa Tameyakul
[ 1Viporn Tantiyawutti




Result of Calibration;- Without Adjustment
Function: Hurnidity measurement,
Reference Standard uucH
Temperature Humidity Reading
{°C) (YW%R.H.} {%R.H.)
250 301 290
250 40.1 39.0
25.0 50.1 50.0
250 50.0 61.0
25.0 752 76.5
Result of Calibration:- Without Adjustment
Function: Temperalure measurement.
Standard LucH
Temperature Reading
°C) (°C)
15.013 15.0
20.023 20.0
26.018 25.0

30.008 ' 30.0

ULIC* : Unit Under Calibration

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

-0{o-

Cert. No.: 22H2167 ¢
Page.: 2of 2

Uncertainty
Error of _Measurement
(YR.H.) {+%R.H.)
-1.1 1.5
1.1 15 R
-0.1 1.7 ':'__ij
1.0 17
1.3 17
Uncertainty
Ertor of Measurgment
°C) (x°C)
-0.013 0.72
-0.023 0.72
-0.019 0.72
-0.008 072

a 1133179
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(Calibration Certificate of Oven)
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(Calibration Certificate of Electronic Balance)

U6




F-GOIO REV 02



QUALITY CALIBRATION CO.,.LTD
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- . r : QUALITY CALIBRATION CO.LTD.
._ : . _ Petchkasern 63/2 Road, Laksorig Burgka, Bighok 1016
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(Calibration Certificate of Cool Room)
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Metrological Center
SCI ECO Services Company Limited

©/SCG
’\ "33/2 Moo 3, T.Banpa, A.Kaengkhol, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 e e
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scieco.co.th E-Mail ; calibrate@scg.co.th

Certificate No. 1220021 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room ) .
Manufacturer P

Model P

Serial No. : -

Customer Code : EQL-167

ID No. » T1447A1

Customer : Test Tech Co.,Ltd

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

Bangkhunthian Bangkok 10150

Customer Location : LABORATORY FLOOR 3

Date of Receipt : 12 January 2022

Calibrated By : Watcharapon Sangtong (Te(I:hnician )

Approvedl By : —T& / Sujjar Naknakred (Site Calibration Manager )
Date of Issue . 19 JAN 1072

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 capability of the laboratory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding natiqnal standard faboratory. This certificate may
not be reproduced other than In full except with the prior written approval of the Metrological Center. '

FM-L14 117/01-02-64



Metrological Center
SCI ECO Services Company Limited

QISCG

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. NoCTISITIS 17025

Certificate No. T220021 Page 2 of 4

Calibration Report

Equipment : Chamber { Cooling Room )}
Date of Calibration : 19 January 2022
Environment : Temperature : 24.2-26.8 °C

Line Voltage : 221.6-225.5 V
Relative Humidity : 55-65 %RH

Condition ef 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 scale used
was based on ITS - 90 .
2, Reference Standard Instrument :

Instrument Model Instrument No. Ceﬂiﬁcate No. Due Date
TC TYPET TNI16I-TN170 T210009 31 January 2022
DATA LOGGER 349704 T14% T210009 31 January 2022

3. This certificate is traceable to : :
Natjonal 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 3¢ Minute At 3 °c

Fresh Air Damper D Open DMin D Medium D Max

(' i DC[GSB
~ ) Not Available
5. Adjustment ;

() without adjustment ( X ) after adjustment

&

Approved By

FM-L15 F1/15-05-63



Metrological Center
SCI ECO Services Company Limited

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

CALIBRATION 0244

Certificate No. T220021 Page 3 of 4

Calibration Report

15F
I
104 I i
i ) T34
1
I T6A 4
i
8, 1 I 4F -
: : 1 o
/
. l‘\ I
134 i o m oo Al 12F_
----- R pl b
, P 14A
’ 11F7; 1C !
V4 ) |
Fd 1
/s '
Fd 1
mlr ! .
) g
TF ./ SA

C=Centre, F= Centre of Face , A=Comer, E=CenireofBdge

1IC = TNI6l 1IF = TNi171
2A .= TN162 I2F = 'TNI72
3A = TNI63 13A = TN173
4F = TNI164 14A = TN174
SA = TNIle5 15F = THN175
6A = TNI166
7F = TNle7
B8F = 'TN168
9A = TNiae9
104 = TN176
Approved By. /

FM-LI5117/15-05-63



Metrological Center
SCI ECO Services Company Limited

g

.33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. RSy IS 17025

Certificate No. T220021 Page 4 of 4

Calibration Report

Measurement Resulis:

Average Standard Reading at each position (DC }

Calibration Point TNI6T [ TN162 | TN163 | TN1G4 | TN165 | TNI166 | TN167 } TNIG8 | TN169 { TN170

3 315 KR 3,03 3.25 315 332 315 2,50 02 | 293

TN171 | TN172 | TNI73 | TN174 | TN175

2.99 247 2.60 2,95 2.60

Chambelr ( Cocling Room } Temperature Distribution
Reading (°C'} Coverage
Setting (OC 3 Average (OC } | Stabisity &OC ) |Uniformity (OC )| Uncertainty {iOC }
Min , Max Average . Factor &
30 29,31 3.0 2.94 047 1.02 0.93 200

* The quoted uncertainty exclude * uniformity "
The calibration result apply only the above calibrated item.
The 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 & which for a t-distribution, providing

a level of confidence of approximately 95 % .

N%

Approved By,

FM-L15 117/15-05-63
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Meirological 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 vl et
Bangkok Tef: +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

Website : www.scleco.co.th E-Matl! : calibrate@sca.co.th

Certificate No. T220242

Equipment

Manufacturer

- Model

Serial No.

Customer Cade

ID No.

Customer

Customer Location

~ Date of Receipt

Calibrated By
Approved By

Date of Issue

e

Page 1 of 4

Certificate of Calibration

Chamber ( Cooling Room )

EQL-~181

T0399A5

Test Tech Co.,Ltd

30,32 Rama II Soi 63, Rama II Rd., Samaedam,
Bangkhunthian Bangkok 10150

LABORATORY FLOOR 4

3 February 2022

Watcharasak Puttarat (Technician )

i‘”‘” /6\“0 __/ Boonchai Suriyawong (Site Calibration Manager)
71 FER 2077

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 Laberatory Accreditation
Scheme which has assessed the measurement capabilily of the laboralory and its traceability to recognized national
standards and to the units of measurement realized at the corresponding national standard laboratory. This cettificate may
‘not be reproduced other than in full except with the prior written approval of the Metrelogical Center.

FM-L14 It 7/01-02-64
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Mietrological Cenier
SCt ECO Services Company Limited

, . . NSC-TISE-TIS 17025
33/2 Moo 3, T.Banpa, AKaengkhoi, Saraburi 18110, Thailand. ' CALIBRATION 0244

Certificate No. T220242 Page2 of 4

Calibration Report

Equipment : Chamber ( Cooling Room )
Date of Calibration : 7 February 2022
Environment : Temperature : 164-17.9 °C

Line Voltage :  221.4-230.2 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

[. Thisequipment was calibrated by insert 15 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 WE-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 :

Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TNi41-TNI50 T210743 21 April 2022
TC TYPET TNi51-TNI160 T210743 21 April 2022
{ DATA LOGGER 34970A : T150 T210743 21 April 2022

3. This certificale is traceable to : .
National Institute of Metrology ( Thailand ) through Metrolegical Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

4. Condition of calibrated item : good

Equipment Description :

Time Constant 2 Hour 20 Minute At 3 0C

Fresh Air Damper [ | Open [ Imin [ Medium [_] Max

' D Close . .
Not Available

5. Adjustment :

( X ) without adjustment () after adjustment

Approved By. MM

FM-1.15 117/15-05-63



Metrological Center
SCHECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. NSG-TISHTIS 17023

CALIBRATION 9244

Certificate No.T220242

k

Page 3 of 4

Calibration Report

15F
|
10A | I
i ! * DAEL
b16A Y
[
8F : ) " 4F ’
: i /‘
i ‘\\ |
134 N 9A 12F
L. /‘\l “““““““““““““
- ,, !'/ 14A
s HFD 1 !
’ ) '
// :
1AL | /I
| K4
?1?_/’ S5A
C = Centre, F=Centreof Face, A=Cormer, E=CenirecfEdge
1IC = TNl4! 12E = TNI152
2A = TN142 13A = TN153
3JA = TNI143 14A = TNI134
4F = TNI144 15F = TNI155
5A = TNI145
6A = TN146
7E = TNI147
8F = TNI148
gA = TN149
10A = TNI50
11F = TNI151

Approved By. 3“”4 4\4

FM-T.15 I17/15-05-63



Metrologicai Center
SCI ECO Services Company Limited

©

i

' . . . NSC-TSE-TlS 1'.-’0
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T220242 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at cach position (OC }

Caltbration Point  [TNI41TN142{ TN143| TN144 | TN145 |TN146TN147 TNI48|TN149|TN150
3.0 303 | 2.89 2.89 3.39 2,90 305 ¢ 302 3.00 2.89 313
TNISHTNTS2| TNIS3| TN154 | TN1SS
' 323 1320 ) 325 | 293 | 317
e

Chamber { Cooling Room ) Temperature Distribution

. Reading Cc)H o o o Coverage

Setting ('C) Average (0C) | Stability (+ C) | Uniformity ( C) [Uncertainty (+ C)
Min, Max ; Average Factor k

3.0 27,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acuoted uncertainty exclude "uniformity™

The calibration result apply enly the above calibrated item.

The 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 & which for a t-distribution, providing

a level of confidence of approximately 95 % .

jwﬂ%‘\\ﬁ.

~Approved By.

FM-L15 T17/15-05-63
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(Calibration Certificate of Incubator)
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.. QUALITY CALIBRATION CO,LTD. -
E '235 Petchkascm 63!2 Ro aksbng, Bangkﬁe Baugkok 10 160__"

‘cmx T!Srfazs.? -
CAITBRATION (9% *

. CERTIFICATE No - L0Tin6
P REFERENCE No ;. 64109-2

- CONDITION'‘AS RECEIVED *

/. SUBMITTED BY .

" CALIBRATED.BY

. THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN TN FULL EXCEPT WITH THE PRlOR WRITTE‘.N APPROVAL OF
E " QUALITY CALIBRATION CO, LTD.
F-GO10 REV : 02



_.QUALITY CALIBRATION CO,LTD. © .
' 235 Pctchk%ﬁm 63!2 Road Laksong, Banokac Bangkok 10160 . )
TcI (662) 42] 5402 (66'2) 444 0152 3 Fa}( (662) 809 4584 R

| CHRTIFICATE No:22T1726 PAGE:20F2

& Cahbratmn.Report

' BQUIPMENT lNCUBATOR

" MANUFACTURER .~ .7 i MEMMERT

- MODEL- - Sl IF160 : ISR S

- ID No':: ‘. EQL 20_5_.._ CSING e ' “D518.0082

: RECEIVED DATE " - 21-Feb22; " CALYBRATION DATE. © 21-Feb-22 -

g ;AMBIBNT TDMPLRATURL L 24cCE1C 509 nRH x m %RH

RELA_T’_IVE_HUMIDITY,

: '_.CON DITION OI“ TIIIS RESUL‘I‘S OF CALIBRATION B T : T :
1.-THIS INSTRUMENT WAS CALIBRATED. ACCORDING TO TLAS G-20 BY COWARISON WITII CALIBRATED RTD tho UNDER
S ﬁ_'-'No LOAD, CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE TITFRMOMETFR- '

'PROBE IN EACH OF T HE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH. WALL OF 5 ¢m TO" 10 oiri,
. AND PLACED THE NINTH THERMO’\JIETER PROBE WITHIN 2.5 cm. OF THE GROMETRIC CENTER ‘OF THE CIIAMBER THL :
" UNIFCRMITY WAS MEASURED BETWEEN REFFRPNCE PROBF‘ AND 0 FHER PROBES AT THE SAME TIME. '
N 'REFERENCB STANDARD INSTRUMENTS R L : oo :
L S MODEL

—

SERTAL No" ;_‘--'CERTII‘ICATE N'n._-_ " DUEDATE

. . INSTRUMENT, _
"I}DATALOGGERWITHRTD : HYDRA2635A__:.-.-: ¥ 6635300 .. o 2176765 . 10Jul22

3. THIS RESULT,WAS FOUND ACCURATE AS SHOWN GN DAT E AND PEACE OF CALIBRATION ONLY
- 4:THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT-UNDER CALIBRATION, . s
.5, THI§ CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED A’I‘ A
- - NATIONAL INST{TUTE OF METROLOGY (THAILAND} THROUGH QUAm Y CALIBRATION co, LTD

: 'RESULT OF CALTBRATION - WITHOUT ADIUSTMENT SRR A

_"GENBRAL INFORMATION ~ - - e
. {Overall Ambient Tempelature around the Ch"lmber (°C) vallatlon 2
" IOverall Line. Voltage (V) varlatlon G L
© {Instrument: Condition © Normal
- {Chamber Size (W*L¥H) :.:5'6*40 *72 ¢

-._Temp_eraturéf
St Vanatlon -

(oc) B s ..
20020

g LI:,VEL OF CONFIDENCE APPRO)&IMATELY 95%
END.OF ALIBRATION REPORT. -




QUALITY CALIBRATION CO.,LTD. \‘wv

/

235 Petchiasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 %
Tel (662) 421-3402, (662) 444-01524_3, Fax (662} 309-4534 :;/‘/:::?\:c
www.qcalibration.com "»;,m\\ ' s mmﬁ{',"!?‘ﬁ?,
. Tl SAL ___i_l'.a"
'CERTIFICATE No : 2177075 _ . - PAGE:1OF2

REFERENCE No : 61873-3 _ : _
Certificate of Calibration -

EQUIPMENT - ¥ .I_NCUBATOR
MANUFACTURER : MEMMERT |
‘MODEL e : INB40O
SERIALNe E405.0046
~ DNo o . : EQL-087
CONDITION AS RECEIVED :- USED ITEM

SUBMITTED'BY : - TEST TECH CO., LTD,
' o 30,32 RAMA II SOI 63, RAMA 11 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK. 10150 -

CALIBRATED BY' : _ CHAICHARN CH.

CALIBRATION DATE : : 20-Jul-21

(

APPROVED BY |
PONGSAH 7. -
ISSUED DATE o 21-Jul2]

RECEIVED DATE : . 20-Jul-21 -

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRICR WRITTFN APPROVAL OF
QUALITY CALIBRATION CO.,, LTD,
F-GO1 REV -2



QUALITY CALIBRATION CO.,LTD.
2335 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok [0160
“Tel (662) 421-5402, (662) 444-01 52-3, Fax {662) 809-4584

CERTIFICATE No : 21T7075 PAGE:2 OF 2
Calibration Report.

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400 _

ID Na EQL-087 SIN EAD5.0946

RECEIVED DATE 20-Jul-21 CALIBRATION DATE . 20-Jul-21 .

AMBIENT TEMPERATURE 24°C 4 1°C RELATIVE HUMIDITY S0 %RH £ 10 %R

CONDITION OF THIS RESULTS OF CALIBRATION _

. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 3Y COMPARISON WITH CALIBRATED RTD Pti00 UNDER
NG 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 om, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

- REFERENCE STANDARD INSTRUMENTS :- o :

INSTRUMENT MODEL SERIAL No CERTIFICATENe  DUEDATE
I} DATA LOGGER WITH RTD HYDRA 2635A 7301307 21T6764 10-Jul-22

. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY,

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

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

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

ot

e =

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT
3 . 4
] 2 .
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation : 9
8 / ) Instrument Condition : Normal
7 Chamber Size (W*L*IT}: 40%33*40 cm
FRONT .
N ' CHAMBER PERFORMANCE :
Calibration Controller Indicating Average Al | Temperature | Temperatwe Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
0. ¢C) €O Q) (=C) C) (°C)
44.0 43.5 43.5 44.15 0.17 - 1.25 1.27
55.0 54.5 54.5 35,06 0.27 1.47 1.50
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations _ Unecertainty
Temp (°C) | Temp (°C) i1 _#2 #3 #4 Ref. 5 #6 #7 #8 #o (x °C)
43.5 43.5 4375 | 4382 | 43.87 | 43.82 | 43.62 | 44,62 | 4452 | 4461 | 44.68 0.36
54,5 54.5 54.63 S4.67 | 5477 | 54.68 | 5446 | 5547 | 5564 | 5552 | 55.67 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

FONIARRY - 017
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(Calibration Certificate of Atomic Absorption Spectrophotometer )



For the Better
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Company Name: TESTTECH CO.LTD

nstrument Location: 30, 32 Rama Il Soi 63 Rama Il Road.
Samaedam, Bangkhuntien, Bangkok, 10510
Instrument Serial No.; PFBS21091601

Date: 06-Jul-2022




reventive-Mainienance (PV

TEST TECH CO.LLTD

30,32 Rama |l Soi 63 Rama || Road.Samaedam, Bangkhuntien, Bangkok, 10510

PFBS21051601 /2

K. AOYJAI 02-877-3271

K. DUANG WO-01833526

Jul 6, 2022 Jan 6, 2023

09370145 Rev.9 A January 2018 PerkinEimer’

Scope

The purpose of this PM ls to ensure the continued functionality of the PinAAcle 900F by inspecting and
replacing any worn or damaged parts. This service should only be performed by a trained representative of
PerkinElmer.

The customer should save their method before the PM begins,

Ganzraf Instructions:

The customer must provide the engineer operational data to demonstrate recent instrument performance prior to
starting the PM.

Always check with tha customer before making any changes that may affect the customer's analysis or calibration,
including 2 current back-up of system software and/or data files.

The completed document should be signed by an authorized PerkinElmer and customer representative and left with
the customer.

Update the PM sticker and instrument logbook as required.

Copyright Information

This document contains proprietary Informatlon that is protected by copyright. All rights are reserved.

No part of this publication may be reproduced in any form whatsoever or translated into any language without the
prior, written permission of PerkinElmer, Inc.

Copyright ® 2013 PerkinEimer, Ine.

Trademarks

Registered names, trademarks, etc. used in this document, even when net specifically marked as such, are protected
by law, PerkinElmer Is a registered trademark of PerkinElmer, Inc. Alt other trademarks and registered trademarks
not owned by PerkinElmer, Inc. or its subsidiarles that are depicted herein are the property of their respective owners.
Except as specifically set forth in its terms and conditions of sale, PerkinElmer makes no Warranty of any kind
with regard to this document, including, but not limited to, the implied warranties of merchantability and
fitness for a particular purpose.

PerkinElmer shall not be liable for incldental or consequential damages in connection with the furnishing or use of
this document.
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Component List

ConflguratlonNotes

Component Spacfc el

Parts Lists

Parts Inchiced with the PM

+ Part Number (if
©% " applicable
BOS01696 Fan Filters N/A

N3160156 O-Ring Kits for Sampling Introduction { Stainfess Steels Nebulizer) N/A

N2160157 O-Ring Kits for Sampling Introduction { Plastic Nebulizer) N/A

N9301714 Replacement Acetylene Filter Cartridge N/A

THOO10622 Replacement Alr FHlter Cartridge N/A

Additional Reagents and Standards Required for PNI

NfA DI Water 250 mi. AR AR
NiA 0.5% HNG, 250 il AR AR
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N1013000

0.2A Neutral density filter

MGG-252
N1013002 1.0A Neutral density filter MG0-358
03030997 Systern 2 EDL Driver 03030997
N3D50605 As System 2 EDL 16148
"N3050121 Cu Lumina HCL 092216510130
N3G50109 Ba Lumina HCL 102416-040160
N3050135 K Lurmina HCL 110716-010060
N3050152 Ni Lumina HCL 100516030190
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Procedure Checklist

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

1. General:

71 Review the instrument performance with the customer and document any recent
problems.

¥ Inspect the custemer log book and make any appropriate PM entries.
¥ Perform general inspection of system for cleanliness.

2. PCInstrument Software:

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

3. Mechanical:

¥l Inspect and clean all fans and filters. Replace filters if necessary
inspect alt gas lines for leaks and/or wear. Replace if needed.

¥1 Clean exterior 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

i1 Check the condition of the end cap, burner head, and nebulizer O-rings. Replace if necessary,

¥] Check the drain system for 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,

# 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
resuits in the service log folder in the Spectrometer BM Log Viewer.

5. Optics;
¥ Inspect and clean the sample compartment windows, if neaded.
Inspect optics, Clean or replace if necessary,

8. Gasses!

i Verify that the Gasses supplied to the instrument are within the pressure and purity
specifications found in the PinAAcle 900 Series Pre-installation Checldist SDB.
7 Verify that the acetylene filter and air filter element is dry. Replace if necessary.
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7. Flame Interlock Checic

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

Active

Active Passed
Active Passed
Active Passed
Active Passed
Active Passed

8. After PM Performance tests:

8.1 Detector Linearfty with Barium

Description: Ensures that the detector is linear in the Visible Range.

FPassed

0.2042 0.2008 Passed

8.2 Boseline Noise at 1.0 Absarbance with Borium

Description: Ensures that a high absorbance will not produce excessive noise.

Passed

8.3 AA Baselfine Noise with Copper

Description: Check baseline noise,

Passed
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8.4 0; Background Compensation with Copper

Description: Verifies the instruments ability to compensate for Background absorption.

Specification’

8.5 AA-BG Buseline Noise with Copper

Description: Ensures that background correction does not produce excessive noise,

8.6 AA-BG Busefine Noise with Arsenic

Description: Ensures that background correction does not preduce excessive noise at a low
wavelength.

0.0001 Passed

* Standard Deviation”

8.7 Flame Sensitivity

Description: Instrument Sensitivity checked against Copper standard.

Pass/Fail .

NA Not Applicable

03566 Passed

10. Review:
# Review with the customer PM work performed.
¥ Review with the customer routine maintenance procedures.
i Discuss recommended customer supplied materials to have on hand,
i Attach PM sticker.
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Additional Commenis

PERFORMANCE TEST FOR FIAS
1. Characteristic mass for Mercury

(500 ul of 10 ug/I for Hg And 5 replicates)
Characteristic Mass

%6 RSD

2. Characteristic mass for Arsenic

(500 ul of 10 ug/l for As And 5 replicates)
Characteristic Mass

% RSD

3, Characteristic mass for Selentum

(500 ul of 10 ug/! for Se And 5 replicates)
Characteristic Mass

0.0674 Abs.

326.4 pg/ 0.0044 Abs.

1.62%

0.1631 Abs.

1.3e+03 py/ 0.0044 Abs.

1.29%

0.3055 Abs.
72.0 pg/ 0.0044 Abs.

% RSD 0.,92%
Wavelength Accuracy Check

As 193,70 nm +/-0.3 nm 193.70)

(Cu 324.75 nm +/~0.3 nm 32470

{Ba 553.55 nm +/~0.3 nm 553.50)

K 766.49 nm +/-0.3 nm 766,60}

£}
Review

The preventive maintenance checks and if applicable performance tests for PinAAcle 900F have

been completed.

This PinAActe 900F Passes ] Fails 11 the preventive mafntenance.

Authorized PerkinElmer Representative:

(g

Date:
06-Jul-2022

{DR-MMM-YYYY)

Authorized Customer Representative:

Foanin

Date:
08-Jul-2022
{DO-M MM-VYYY)
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. QUALITY CALIBRAJI][ON CO.,LTBD.
a3 Pelui1kascsx1 6312 Road, Laksong, Bﬂngkac Bangkok 10160
_ Tel (662) 42] -5402, (662} 44 d- {11523, l"a‘( (662) 809—4584

: - W\\’\’-f qulitbralion com -

CERTIFICATE No : 2278990
REFERENCE No: 66263-3 - 00 s
| oo 0 Certifieate of Calibration -+

EQUIPMENT - & WATERBATH =
MANUFACTURER = & °  MEMMERT -

CMODEL .+ WNE 45 e

SER;AL-_;_\TQ '_ . " SRS _.L720 0266

SN R 21
) CONDITION.A&’ RECEIVEb —.:USED m:M
-SUBMITTED BY :.I‘.:-_:j."' .-'“_'TEST TECH bo .LTD

_ ' .30 32 RAMA ]I SOI 63 RAI\/_TA o RD SAI\/LAEDAM
. 'BANGKHUNTHIAN BANGKOK 1(}150 '-

C ALIBRATLD BY

CchaCHARNGH

3 CALIBRATION DATE"I"I ERRTT SER

APPROVEDBY . .~

ISSUED DATI: |

RECEIVED DATE

THIS CERTIFICATE ’\fIAY NO”! Bl:, RI:PR(JDUCFD OTHER THAN IN FU X
e QUALITY CALTBRATION Co. TD

F-GO10REV ;: 02



QUALITY CALEBRATION CO.LTD.
2335 Petchkasem 63/2 Road, Laksong, chol\ae Bdngkok EOIGU
Tel (6()2) 421-5402, (662} 444~ 0152 3, Fax (662) bU9 4584
WHY, qgealibn }lmn com e

CERTIFICATL No : 22178990
Cahbmtmn Repor

E_Q[H_PMENT _\VAI ER BATH ~

MANCFACTURER MEMMERT = ' MODT‘L WNE45 :

ID NUMBER EQL-241 CSERIAL'NUMBER @ 17200266
“RECEIVED DATE L 19-Aug22 " CALIBRATIONDATE - ¢ 19-Aug22. .
AMBIENT TEMPERATURE | a7ec1oC SIRH 10% R

S RE_LATI_VE_HUMI]}ITY

CONDITION OF‘ THIS RESULTS OF CALIBRATION : . ' ' L
I. THIS INSTRUMENT WAS CALIBRATED AC‘CORDlNC TO ASTM E715 80 (REAPPROVED ZOOI)BY COMPARISON SWIT: :
= CALIBRATED RTD. THE PROBES WERE PLACI D ON FlV]:, POINTS AND LOCATED. ONE PROBE. IN’ EACH OF T[{b FOU
'CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 am, OF THE GEOM'ETR]C CENTER OF B4 L
YOLUME (REFERINCE L OCATION} UNDER NO LOAD CONDI FION '
l\EF‘ERENCE STANDARD INSTRUMENTS :- o : T ST T
INSTRUMENT = - '\‘KODEL ' '-'SER]AL No - CERT[FICATE No
1) DATA LOGGER WiTH RTD 2625A . C 6603614 ¢ 2277314
3, THIS RESULT WAS FOUND ACCURATI" AS SHOWN ON DATE AND PL. ALE OF (,AL]BRATION ONLY
. THIS RESULT EXCLUDE LONG TERM STABILITY QF THE UNIT UN DER C‘-’\LIBRATIO\ o :
3. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAH\IED AT -
- NATIONAL lT\SI ITUTEOF MET ROLOGY (TlIAiLAND) "UIROUG'{I QUALITY CALIBRA"[ lON CO LTD
RESULT OF CAL]BRATION = WITHOUT ADJUSTMENT :

rq'

B

. GENERAL lNFORl\’lATION i :
Overall Variation of Ambient Tempel ature around the Bath (°C) 0.5
|Overall Variation 6f Line Voftaﬂe (V) 3 Co

_ Instrument Condition : -Normal - PR
_ Bath Innm Size (W*L*H) 59*35*22 cm -

' BATH PERFORM ANCE

' ; Cz__i_ilb_l _a_te__ Averace AII 'Tempei‘amle ___’_1_‘empera’ture_-_1
” - N _'_'_"P_Oin't Posatton Temp Stabihty ";Unif‘(jrmity T Vard
PROBE INSTALLATION- _ . C.}_ e _CC) (i ©) (O oo
POSITION IN THE BATH .-~ - 8£3.0 - : ?"'82"97"-" G 03 =003 -

TEMPERATURE VIEASUREMENT ACCURACY TEST

Controller . Indlcatmg s Measm ed Tempel ature ("(,) at Spread Locatlons
Temp (°C) | Temp (“C) #1 SO RSP S IR S ¥
83.0 [ 830 | .-82. 97 '-_82_.97-:" o
'920- %0 91 95, "'--91’-97
YOT [ I FHE UNC]"RTAINTY OF MEASUREMLNT EXCLUDED_. M',_ f RATURE UNHSO' _”lT Y OF. TI—IE BA] II

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THP CUb’l OM]:,RS PLACE AT LABORATORY AREA

THE REPORTED UNCERT AINTY: OF MEASUREMENT, WAS: BASED ON AL STANDARD UNCERTAII\T “MULTIPLIE B

LOVFRAGE FACTOR k=2, PROVIDII\G ALEVELOF CONF}DENCE APPROXIMATELY 93% “

-ENDOF. CALlBRA"ION REPORT e
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Bara Scientific Co., Lid. Snslls .-
G 968 U Chy Liang Building Floor7 Ramad Road Mﬁ% )
£ Silom Bangrak Bangkok Thailand 10500 5,//‘—/?:-“\“\? N
TR Tel:02-6324300 Fax : 02-6375496-7 “ #r;\?‘\\o E -\
Bara Scientifie www.barascientific.com o “NSCTISLTIS 17025
Snlutn ol UCERES CALIGRATION 020%
é
| Certii f Calibrati
| ; - .
ertificate of Calibrabion
Number of Page(s} 1of 3
Caertificate No. BSCC-UV-173/22
Equipment UVAVis Spectrophotometer
= Model UvV-1900i
! Manufacturer Shimadzu
3 Serial No. A12536780311 ML
1D No. EQL-233
: Date of receipt 19 May 2022
Date of calibration 18 May 2022
Date of issue 26 May 2022
Customer name Test Tech Co., Ltd.
i Address 30, 32 Rama Il Soi 63, Rema I| RD,, Samaedam, Bangkhunthian, Bangkok 10150,
) |
_ Temperature (23.7-24.3) °C {On site)
Humidity (47.5-48.3) %RH (On site)
;
5 Equipment condition Good Operafion
Calibration Location Water Room
Calibration Procedure  in-house method WI-UV-702-01 based on ASTM E275-01
‘ Traceability Wavelength Accuracy is traceable to cerlificate No. 96367 and 96366
] Phaotometric Accuracy is fraceable {o ceriificate Na. 89925 and 100147
g Stray Light 1s traceable to ceriificate No. 99385
r The ahove cerificate are traceble to St unit through Starna Scientific Lid.
£ (UKAS accredited calibration laboratory NO. 0659)
} Calibrated by Mr.Kanchit Choothep
Approved by
Mr.Kanchit Choothep
Technical Manager
! The above resulis are valid exciusively for the calibraled itemis} as mention in this report f certificate.
; Advertising the report / Cerlificate and publicity of the resuils are prohibited and also shall not be reproduced
| except in full, withoul written appraval of the Bara Scientific Co., Ltd.
s }\ !
: \\1:::: ''''''''' = = -
LS 4

FM-UV-708-02 Rev.01 (23/01/63)
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Bara Scientitic Co., Lid.

988 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax . 02-6375496-7

Bara Scientific

Soluticn of Sucsoss

wynw. barascientific.com

L

ertiticate of Ca

libration

Al eetagmTy

=

S LR A DA [

SC-TISI-TIS 17025
CALIBRATIONR D20

Certificate No. BSCC-UV.173/22 Number of Page(s} 2of3
Calibration Resulfs: ;
1.Wavelength Accuracy
Cerified
uucC (nm) Error (nm} Uneertainty {(+nm)
Wavelength {nm)
27944 27906 | 038 | _ 0.18
41883 ] 41835 L S N 0.18 _
| 58652 | 83647 | 006 018 _ ;
68450 | __ 68450 _ 0.00 ) 018
B79.41 879.24 -0.17 0.18
2.Photometric Accuracy {UV)
Wavelength Certified
UuUC (A} Error (A) Uncertainty (+A)
(nm) Absorbance (A)
035 CNR CNR CNR__ | CNR
CNR CNR CNR CNR
957 00000 | 0.0000 0.0000 0.0075 _
0.8499 0.8490 -0.0010 0.0075
13 _CAR CNR__ | CNR CNR
CNR CNR CNR CNR
250 _.0,0000 0.0000 0.0000 0.0075
0.6306 0.6308 0.0002 0.0075

*CNR = Customer not request

The above results are valid exclusively for the cafibrated item(s) as mention in this report / certificate.
Adveriising the report f Certificate and publicity of the resuits are prohibited and also shalf not be repraduced
except in i, without written appraval of the Bara Scientffic Ca., Ltd.

-

oF

FM-LV-708-02 Rev.01 {23/01/63}
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Bara Scientific Co., Lid. hz%
] 968 U Chu Liang Building Floor? Rama4 Road E s iy
q Silom Bangrak Bangkok Thailand 10500 %’;7:%“?
i T . Tel : 02-6324300 Fax: 02-8375486-7 e, ',f"[“\“\o\‘
) Bara Seientific  www.barasclentific.com o
,I Solution of Buc:Ess CALIDRATIGH g208
T Certifr f Calibrat
| ertincale of Calibration
Ceriificate No. BSCC-UV-173/22 Number of Page(s) 30f3
d Calibration Results:
: 3.Phofometiic Accuracy (Visible)
Wavelength Certified .
aveleng Uuc (A) Error (A) Uncertainty (+A)
{nm) Ahsorbance {A)
- ____D.oooo .0000 0.0000 ) 0.0042 .
400 . 05472 o548 | ooooe | 00042 ]
0.7637 | .. D7e6z6 ) -0.0011 - 0.0042
1.0480 1.0484 0.0004 0.0042
_ 000060} __ 0.0000 0.0000 0.0042
pra— 05571 | 081 ___ | 00010 00042
JLrasy | 0.7450 o008 ¢ 00042 |
1.0233 1.0243 0.0010 0.0042
CNR 4 ONR L ENR L GNR ]
465.0 ___CNR | . CNR ] CNR 1 ONR |
_ _CGNR o BNR ] CNR CNR S
b CNR CNR CNR CNR
0.0000 0.0000 6.0000 0.0042
5 i 5451 0.5006 05012 0.0006 ' 0.0042
1 _oeest_ | oeeas | 00015 | 00042 |
' 0.8563 0.9558 -0.0005 0.0042
: L JBNRO 1 GNR L ONR ONR -
s000 | . .CNR L.CNR CNR LONR
... CNR_ | GNR i CNR CNR _ |
. CNR CNR CNR ' CNR
3 | dgooo 0.0000 00000 | 0.0042 |
f— 635.0  loo . 05137 05143 | 00006 00042
0.6907 1. ... 06892 -0.0015 ) 0.0042
0.9533 0.9527 -0.00086 0.0042
*CNR = Customer not reguest
4.5tray Light*
g Standard Unit Under Calihration(tUC)
; cut-off wavelenght {nm) | Wavelength (nm} Transmission (%T) Absorbance (A}
200.8840.1tnm 200.85 0.9120 2.0401
The Stray light transmission reference is less than 1,0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.
y The measuremsnt uncertainty is base on a standard uncerainly multiplied by a coverage factor k=2 providing a level of confidence of approximalely 95%.
4 **End of Certificate™*
: " The above resulls are valid exclusively for the calibrated iter{s) as mention in this report / certificate.
: Advertising the report / Certificate and publicity of the resuits are prohibiled and also shall not be reproduced
except in full, without written approval of the Bara Scientific Co., Lid.
s IQ.\:\' b =% = AT —_J/J
.
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Pari of DKSH Grou

Certificate of Calibration

Sl 5 e
NSC-FISI-TIS 19
Calibrotion 008

Equipment: SPECTROPHOTOMETER Certificate No.: C06220268
Model: DRG000 issued Date: 09 June 2022
Serial No. (or ID.}: 1693421 (EQL-197) Job No.: KSPR2206051
Manufacturer: Hach Page: 1 of 3
Condition: in Condition
Customer: TEST TECH CO., LTD.
( ' 30,32 Rama Il Soi 63, Rama i Rd.,

Samaedam, Bangkhuntien Bangkok 10150 Thailand

Environment Condition; Temperature 247 °C £ 0.2 °C
Humidity 545  %RH * 22 %RH
Calibration Piace: TEST TECH CO., LTD. (usunté )

30,32 Rama {l Sci 63, Rama {IRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Calibration By Mr. Atachai Ngamchanat
Calibration Data: 01 June 2022
. The Method used: In house method, SPCC-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. 85283 and 85282
The standard for Photometric Certificate No. 107842 and 85755
The standard for Stray light Certificate No. 85760 and 85761
The standard for Spectral resolution Certificate No. 85762

) SERT @:&/w

U 1oaRS ovid dvim
SPC RT Co., 114,

(Mr. Atachal Ngamchanat) {Mr. Thalerngkeat Poungngam)

Person in charge Authorized signatory

This certificate is Issued the unifs of measurement according to the Infernational System of Units {SI). It provides fraceabllity of measurement o internationat or
nalional standerd or other recognized national standard laboratorias,

The measuremant uncartalnty stated Is the expanded uncertalnty which Is oblalned from the standard uncertainty multipiisd by the coverage factor (k=2) to
provide a lavel of confidence of approximately 95%. It is determined in accordanca with the Guide fo Expression of Uncartalnty in Measurement (GLMY.

These resulls may be affected by deviations from specified conditions, The results relate only to the items tested, callbrated or sampled, The report shall not be
reproduced except in full without approval of SPC RT Co., Lid.

YT 1A 0dh dnde

SPC RT GO, LTD.

Al 00003 1194 teurRTeTiiRIER 57 OUUEYIIN 1014 UYHUSIN WenaElYIg NTAMNANINAT 10260

Branch PO003 1194 Sof Wachlrofhamasthil 57, Sukhumvil 10441 Read, Bangehak, Phrokhonong, Bangkok 10268 Thallond

Tal: 0 2185 4333 £xi, I200-3308 Fox: 0 2485 4424 E-molk: info po-rlcom  Websalla: wwwspc-H.oom SPCC-FM-CQ6-13: 05 Apr 2022




Part of DKSH Grou

Certificate No.: C06220266 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spactes| bandwidth of Std &t 2 nm end LUC 8t 2 im
Standard Wavelength Unlt Undar Calibration Correction tincertainty
418.61 418.9 -0.29 .13
536.66 536.9 -0.24 .13
§37.98 638.0 -0.02 .13
748.48 7489 -0.42 0.13
807.03 807.6 -0.57 0.13
(_. Photometric Accuracy {(Absorbance)
Wavalength Standard ahsorbance Linit Undsr Celibration Correction Lincertainty
0.0000 0.000 0.0000 0.0045
0.2878 0.289 00012 0.0045
420 nm
0.5157 0.518 -3.0023 - 0.0045
10258 1.029 -0.0032 £.0045
0.0000 0.000 0.0600 0.0045
(.2816 0.283 -0.0014 0.0045
444 nm
0.5059 0.508 {0021 0.0045
1.0044 1.008 ~3.0016 0.0045
0.0000 0.000 0.6000 0.0045
0.2467 0.249 -0.0023 0.0045
465 nm
_ 04579 0.461 ~0.0031 0.0045
( 0.9301 0,932 -0.0019 0.,0045
0.0000 0.000 0.0000 0.0045
0.2419 0.245 -0.0031 0.0045
546.1 hm
0.4646 0.465 ~0.0014 0.0045
0.9453 0.944 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.258 -0.0020 0.0045
590 nm
0.5036 0.504 -0.0004 0.0045
1.0022 1.000 0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2553 0.257 -0.0017 0.0045
835 nm
0.4971 0.497 0.0001 0.0045
0.9717 0.970 0,0017 0.0045

withn 18 0§ dfa
SPC RT CO., LTD,

A6 00003  $194 SoundsbraiAiBa 57 OUURYIAN 10171 W¥IIUHE N HARTEIN NTIRMIMALAY 10250
Bronch 00003 1184 Bl Woehirelhameathil 57, Sukhmvit 1054 Road, Bangchak, Phrokhanong, Bongkok 102860 Thalland
Tolt 0 286 4333 Exf. 3300-3308 Fox: 0 HA5 4424 Emall: infaspec@epo-ricom  Weballe: www.apeL.oom

3PCC-FM-C0B-13: 05 Apr 2022
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Part of DISH Grou

Cettificate No.: C06220266 Page 3 of 3
Calibration Resulis:
Without Adjusiment
Photometic Acouracy (Absoiheanca)
Wavelength Standard absorbance Unit Under Callbration Coirection Uncoriginty
0.0000 0.000 0.0000 0.0080
235 nm
0.7342 0.737 ~0.0028 0.0080
0.0000 0.000 0.6000 0.0080
257 nm
0.8569 0.857 ~0.0001 0.0080
0.0000 0.000 0.0000 0.6080
- 313 nm
( {.2859 0.289 -0.0031 0.0080
0.0000 0.000 £.0000 0.0080
350 hm ,
0.637¢ 0.636 0.0619 0.0080
Stray fght *
Btandard: ctioff UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
260.73 +-0.11 nm 260.7 1.2 1.921
39196 +-C.11 nm 392.0 1.5 1.824
Spectral Resolution *
Nominal Concentration .02 % v/v Peaak Trough Ratio- SgwW
Standard Wavelength ( nm ) 268.77 266.84 1.37 2.00
(-- LUC: Wavelength (nm) 268.5 266.4
) Std Absorbance { A) 0.4200 0.2484
Absorbance ( A) 0.384 0.280

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

uith 06T arfR ke
SPG RT £O., LTD,

The End of Cerfificate

A1 00003 1184 JoeReerTUMiER 57 DUMETNTA 100/ Wirenaenn wanvelend n{unnnuaT 10260

Branch 00003 1194 Sei Wachirathomsathit 57, Sukbismvit 101/ Road, Bangehaok, Phrnklmnonp Boagkok 10260 Thalload

Tt A WAT £AET CLd BTG DEAA e £ MAE 447 R Gt e M nn o
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A |

Operational Qualification (OQ)
ATIVEDUAINIAI B9

FRONT

LL Y-}

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

3. Holder for steam inlet tubing

4, PTFP-Inlet tubing, sleam

5. Viton-cone

6. Clamping for glassware

7. Secrew cap GLI8 with silicone seal
8. PTFP-Inlet tubing, NaOH

9. PP-Distributor with PP-threaded joint
10, Distribl.llion head, glass

1. Screw cap GL32 with silicone seal

12, Distillation condenser

13, Screw cap GLI14 wilh plastic screw connection

. 14. Display

15.  Keyboard, chemical-resistant
16.  Main switch, green

17, Ventilation valve

18.  Distillate outlet tubing

19.  Erlenmeyer flask

20.  Platfrom

21, Drip tréy

PASS

V1
1
%]
J
]
]
V]
V1
M
]
|
%
I
%
v
]
|
i
M
1
]

FAIL

oooooooOooooooogdogdodg

N/A

0 A A D A O O O N I I

REMARK




REAR

Diaphragm pump NaOH

Diaphragm pump H,BO,

Diaphragm pump H,O for sleam generator

Diaphragm pump H,O for sample
Peristaltic pump for suction sample
Peristaltic pump for suction receiver
Pinch-solenoid vajve, steam
Magnetic valve with pressure contro!
Pinch-solenoid valve, shut-off
Verprene-tubing 4x8 mm.
Verprene-tubing 4x8 mm,
Nan-refurn valve for diaphragm pumps
Tubing reduction PP 51x10x5 mm.
Silicone tubing 4x7 rﬁm.

Silicone tubing 4x7 mn.

Silicone -tubing 4x8 mm.
Verprene-tubing 8x12 mm.,

Verprene tubing 4x7 mm.

Silicone tubing 4x7 mm.

Ventilation glass

Novoprene-tubing 4.8x8 mm.

PASS

NRHNEFEEEOONEAERARRAORREBE O

FAIL
[

=
7]
[
N
]
0
O
0]
0
m
O
0
0
]
0]
0
[
0
O

N/A

N - N o O G R O R R I R S O

REMARK

Vap 40 only

Vap 30,40 only

Oplion

Vap 30,40 only

Vap 30,40 only

Vap 40 only

Option

Vap 30,40 only

Vap 30,40 only




22.

24,
25,
26.
27.
28,
29,
30.

3l

Tubing reduction

Siticone tubing 6x10 mm.

PP-distributor with PP-lhread

SKT-valve (built in with brass fiiting )
Silicone tubing 8x16x80 mm.

Steam generator

PTFE-inlet fubing NaOH

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

Silicone tubing 4x7 mm.

PASS

ONHNEERNERNAE

1Y aTBUANINTIVTOU

5t

AUATUMTUTAT

O 0 0 0 0 0 O O

o 0 0O O

a729Ereuseuy WA (Electrical Test)

EY [ =4 w 4
ATTHATEN UMY l‘ﬂﬁ'l VBURTEINUNTIIN

nszua iR 1dau

A3MEBLETATNIAY DY (Optical Test)

Main cable
Electric wiring
Pumps
Distribution Head
Condensor

Steam generator
Tubing

Viton cone

FAIL

W0 O G O

@398 81 Function N5V 1T (The FunctionTest)

SEULTTUAZAILRUAWAUYEY Steam
o ¥
SEUUNSIRUI YT Sample Tube

FEUVMSIAY Na OH

¥
FE1UATT Suction $9 Sample Tube 0 Receiver

N/A

REMARK

RNOCDOOoCoogoo!l




FAURANIT MU A3

1. TECHNIEAL DATA
Main Supply 220 voll + 10% 50 Hz with ground
Norminat current
1.t COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet
-Conlrol Temperature
1.20PTICAL TEST VAP 40
Screw cap GL14
Screw cap GLIE
Screw cap GL32
Distillation Condensor
Vitort Cone
Ventilalion Valve
Miero Switch Sample

2. 8YSTEM COOLING WATER INLET

Coolirig Water Inlet
Cooling Waler Qullet
Magnetic valve

3. SYSTEM CONTROL
Key Board
Display
Program
Adding H,O
Adding NaOH
Adding H,BO,
Suction Sample

4, SYSTEM DISTILLATION
Boi!elr
Level] Sensar
Neoprene-Tubing
Solenoid Valve Shut-Off
Solenoid Valve Sleam

Excess Pressure Delector

PASS

]
V]

REREN REHEEHE

NOXNKEAEH

HENEANE

oOooOo0ooo

I O o o

FAIL

EREEN O OO

I T B I

N/A

DR OO00n OO0 oo ods 0o

Do d

REMARK

Vap 30,40 only

Vap 40 only




5. PUMP
Pump H,O Steam
- Non-Return Valve
Pump H,O Sample
- Non-Retum Valve
- Pump NaOH
- Non-Rutum \falve
- Pump saction
- Non-Rutum Valve
- 6. The Following Program Run :
Addition H,0 0-99 sec,

AN

Addition NaOH ~ 0-99 sec.
Addition H,BO, ~0-99 sec,

— Reacetion Time 0-99 min
Distillation Time 0-99

. Steam Capacity  30%-100%
Suction Time 0-99 sec.

The instrument is in perfect technical shape

Remark :

PASS

NERNRERNEAA

REEAEJERDEA

FAIL

OO0 ooOOooog

CoOoooOood

N/A

ODoOogooad

OoODododoxdOdOd

REMARK




%ﬂﬁgﬂﬁﬁﬂﬁuuﬁWHmﬂﬁﬂ (General Technical Support)

m‘jﬁl‘gﬂ Yol { Basic maintenance)

Error Code

Cleaning

Glass parts and suctich pump should be cleaned before long
periods of nen-usage (j.e. holidays). This way bleckages caused
by erystalline deposits are avoided,

The foliowing program should be run:

Addition H,BO,
Addition H,0:

Addition NaQH:

Reaction time:

Distillation fime:
Steam capacity:

Suction time:

0
13
0

0

7
100
20

s
S
s
5
min.

%
s

Place an empty digesticn tube and an Efenmeyer flask into posi-

tion, and start the program.

In case of extreme deposits in the glassware you can clean the
systemn by putting about 10 mi of suiphuric acid into the digestion

fube.

The micro-processor continually surveys all the functions of the
distillation system. As soen as ab error arises it is shown on the
dizplay and sccompanied by an acoustic signal.

Error message

Measures

L Me tap wal

Check coollng water iniet for
blockages,
Ensure the tap is turned on

[No samp le t

[Check chemic

a3

Check set of tanks

Low wate
Fress Ent

-

H,O

i

l

(" Fiiting
Steam genera

‘et J filled

N ]

ub e ] Inser tube
i sj
.

Check the water intet distilled

This message disappears as
soon as sleam generator is

After the above mentioned errors are corrected, the fallowing

message Is displayed.

Error message

Measures

[Stop Preg.Ho .,
c

cniinue=Ent

Enler = continue of intarrupted
® I program
21 Reset = Standby-mode

i0



——

Chher error massages

Error message

Measures

L‘Nalt for sleam]

Message disappears as soon
as stand-by is reached

Add sofb. = 1imin
CentinuvesEnter

Check programming

Enter=continue of interrupted
program
Reset=Standby-mode

Frogram
undefined

Check programming

Excess sieam
pressure

Switch the system off and call
service

[ Sensotr errar J

Switch the system off and call
service

11



