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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

Quotation 2023-00767 Dafe November 14, 2023
Sampler Location Trafuninnnnalau Start Time 11:53 AM
Sampler Number PM-10 No.25 Transfer Standard Type Orifice Stop Time 12:03 PM
Instrument Mode! HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2150 Calibrator Serial Number 2914 Calibraled By Mr.Nultapol Nanta
Recorder Serial Number 2409
Plate (Delta H) (A) (X) o) (Y) Temparature | Baromelric |  Start Stop
No. |Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P,, (T, yﬂﬂﬂ'? Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio] |C = I[(Pa/P, (T, L’/Ta;,]“ Pressure Meter Meter
Positive | Negative | AH,0 (m’fmin ) ( tmin ) (*K = °C+273{ (mmHg)
5 15 1.5 3.0 1.71544 0.83419 30.0 29.71 303.0 758.0
7 25 25 5.0 221462 1.07434 36.0 3565 303.0 758.0
10 37 3.7 74 269420 1.30505 48.0 47.54 303.0 758.0
13 5.0 5.0 10.0 3.13195 1.51563 56.0 55.46 303.0 758.0
18 6.5 6.5 13.0 3.57097 1.72683 64.0 63.39 303.0 758.0
Linear Regresstion YONX:Y=mX+b Average 303.0 758.0
1 |Slope(m) 2.07871|Linear Equalion 3 0.990913 |Pstd{mmHg} 760.0
2 |intercept(b) -0.01861|Set Point Flow Rate ( X) (msfrnin) 1.133 r 0.9954461|T1p 298.0
3 |Caorrelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tsld/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 39.107964x - 4.145368
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ENVIRONMENT RE?EARCH & 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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

[Quo\alicn 2023-00767 Dale November 14, 2023
Sampler Location Traiftnmuaaiau Start Time 11:43 AM
Sampler Number TSP No.A26 Transfer Standard Type Orifice Stop Time 11:53 AM
Instrument Model HIVOL-BBCBE Calibrator Medel TE-5025A
Motor Serial Number A26 Calibrator Serial Number 2014 Calibrated By Mr.Nuttapol Nanta
Recorder Serial Number 102950701
Plate (Delta H) (A) (X) ] (Y) Temparature | Barometric |  Start Stop
No. |Pressure Drop Across Orifice (inH,0) [AHZO(FEIP,,,NTWHH)]‘Q Qstd = (1/m){(A-b)] |ample Flow Rate Indicatio| |G = l[(Pawa}(Tm/Tﬂ)]w Pressure Meter Meter
Posilive | Negative | AH,0 (m’imin) ( min ) ("K =°C+273] (mmHg)
5 1.5 1.5 30 1.71544 0.83419 30.0 29.71 303.0 758.0
7 25 25 5.0 2.21462 1.07434 40.0 39.62 303.0 758.0
10 3.7 3.7 74 2.69420 1.30505 48.0 47.54 303.0 758.0
13 55 55 11.0 3.28482 1.58917 58.0 57.44 303.0 758.0
18 6.5 6.5 13.0 3.57097 1.72683 64.0 63.39 303.0 758.0
Linear Regresstion Y ON X :Y=mX +b Average 303.0 758.0
2
1 |Slope(m) 2.07871|Linear Equation r 0.998681|Pstd(mmHg) 760.0
2 |intercept(b) -0.01861|Sel Point Flow Rate ( X) (ma.fmin) 1.133 r 0.9993403|Ty;p 298.0
3 |Correlation Coefficient (r) 0.99984|Final Set Flow Rate = (1) 0 {Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tsld/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-1C y = 36.959434x - 0.726272
R? = 0.998681
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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

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

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-00767 Dale November 14, 2023
Sampler Location Tnafuuiygie Start Time 10:59 AM
Sampler Number PM-10 No.20 Transfer Standard Type Orifice Stop Time 11:09 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2140 Calibrator Serial Number 2914 Calibrated By Mr.Nuttapol Nanta
Recorder Serial Number 2393
Plate (Delta H) (A) (X) ) (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0)/ {AH,O(Pa.’P,,,)(T,,JTa}]m Qstd = (1/m)[(A-b)] |amp'e Flow Rate Indicato| |C = l[(PaiP,.‘}(Tmfl'a)]m Pressure Meler Meler |
Positive | Negative | AH,0 (m’fmin) (fmin) (°K =°C+273] (mmHg)
5 1.5 1:5 3.0 1.71544 0.83419 32.0 31.69 303.0 758.0 |
7 25 25 50 221462 1.07434 40.0 39.62 303.0 7580
10 4.0 4.0 8.0 2.80130 1.35657 520 51.50 303.0 758.0
13 5.5 55 11.0 3.28482 1.58917 58.0 57.44 3030 758.0
18 6.5 6.5 13.0 3.57097 1.72683 64.0 63.39 303.0 758.0
Linear Regresstion YONX:Y=mX+b Average 303.0 758.0
1 |Slope(m) 2.07871|Linear Equalion 3 0.995504 | Pstd(mmHg) 760.0
2 [intercept (b) -0.01861|Set Point Flow Rate ( X ) (m’fmin) 1.133 r 0.8977495|T5p 298.0
3 |Caorrelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 35.334797x + 2.219766
R? = 0.995504 |
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet I, 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

ENV|RONMENT RE ; www.enviresearch.co.th
Head Office/Tax 1D 0105 542 064 981

envi research

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

|0uolalion 2023-00767 Date November 14, 2023
Sampler Localion Tradenanin o Start Time 10:49 AM
Sampler Number TSP No.A10 Transfer Standard Type QOrifice Stop Time 10:59 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Molor Serial Number 2012-04 Calibrator Serial Number 2914 Calibraled By Mr.Nultapol Nanta
Recorder Serial Number 1504 :
Plale (Delta H) (A) (X) ) (Y) Temparalure | Baromelic |  Starl Stop
MNo. | Pressure Drop Across Orifice (inH,0) [AHJ:}(Pa;'Ps,_c‘)(‘Q”/'ra)]"2 Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio] |C = I[(PasP,, )T, ulTa)}'e Pressure Meter Meter
Posiive | Negative | AH,0 (m’fmin) (min) (‘K =°C+273] (mmHg)
5 1.5 1.5 3.0 1.71544 0.83419 32.0 31.69 303.0 758.0
T 25 25 5.0 221462 1.07434 40.0 39.62 303.0 758.0
10 4.0 4.0 8.0 2.80130 1.35657 48.0 47.54 303.0 758.0
13 50 5.0 10.0 3.13185 1.51563 56.0 55.46 303.0 758.0
18 6.0 6.0 12.0 3.43088 1.65944 60.0 59.42 303.0 758.0
Linear Regresstion YONX:Y=mX+Db Average 303.0 758.0
1 |Slope(m) 2.07871|Linear Equation f2 0.993254 [Pstd(mmHg} 760.0
2 |intercept(b) -0.01861|Set Poinl Flow Rate ( X ) (mzfmin) 1.133 r 0.9966213|Tp 298.0
3 |Cormelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.

y = 33.856172x + 3.139437
R? =0.993254
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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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. wetescar it ot
Head Office/Tax ID 0105 542 064 981

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 202300767 Dale November 14, 2023
Sampler Location Trafenniumuealidon Start Time 1:47 PM
Sampler Number PM-10 No.30 Transfer Standard Type QOrifice Stop Time 1:57 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2208 Calibrator Serial Number 2914 Calibraled By Mr.Nullapol Nanta
Recorder Serial Number 2616
Plate (Delta H) (A) (X) (n (Y) Temparature | Barometric | Start Stop
No. |Pressure Drop Across Orifice (nH,0)| [AH O(PalP, )T ./Tall | Qstd = (1m)[{A-b)] [ampte Flow Rate Indicatio| |C = I[(PalP,, T, ST’ Pressure | Meter | Meter
Positive | Negative | AH,0 ( mslmin) ( ft/min ) (*K =°C+273) (mmHg)
5 1.5 1.5 3.0 1.71544 0.83419 30.0 29.71% 303.0 758.0
7 25 25 50 2.21462 1.07434 38.0 37.64 _303.0 758.0
10 4.2 4.2 8.4 2.87048 1.38985 48.0 47.54 303.0 758.0
13 55 55 1.0 3.28482 1.58917 56.0 55.46 303.0 758.0
18 6.2 6.2 124 3.48759 1.68672 62.0 61.41 303.0 758.0
Linear Regresstion Y ONX:Y=mX+b Average 303.0 758.0
1 [siope (m) 207871 |Linear Equation i 0.990825|psta(mmig| 7600
2 |inlercept (b) -0.01861|Set Point Flow Rate ( X ) (mlt‘min) 1.133 r 0.9954019|Ty1p 2980
3 |Cormrelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Psld)*(Tstd/Ta) 0.980910196
Result C=(Pa/Psld)*(Tsld/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 35.982745x - 0.960890
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet I, 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 ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-00767 Dale November 14, 2023
Sampler Location TraiFuutmmuaslidon Start Time 1:57 PM 3
Sampler Number TSP No.A23 Transfer Standard Type Orifice Stop Time 2:.07 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2055 Calibrator Serial Number 2914 Calibrated By Mr.Nultapol Nanta
Recorder Serial Number 2186 -
Plate {Delta H) (A) (X) () (Y) Temparature | Barometric | Start Stop
No. |Pressure Drop Across Oxifice (inH;0)| [AH O(Pa/P T, /Ta)]' | Qstd = (Vm){Ab)] [smple Flow Rata Indicatio| IC = I[(Pa/P, )T, urra)]"? Pressure | Meter | Meter
Positive | Negative | AH,0 (m’fmin) (#min ) (*K = °C+273) (mmHg)
5 1.5 1.5 3.0 1.71544 0.83419 30.0 29.71 303.0 758.0
7 25 25 50 2.21462 1.07434 38.0 37.64 303.0 758.0
10 4.0 4.0 8.0 2.80130 1.35657 48.0 47.54 303.0 758.0
13 50 5.0 10.0 3.13195 1.51563 56.0 55.46 303.0 758.0
18 6.5 6.5 13.0 3.57097 1.72683 64.0 63.39 303.0 758.0
Linear Regresstion YONX:Y=mX+Db Average 303.0 758.0
1 |Stope{m) 2.07871|Linear Equation [z 0.995868|Pstd(mmHag; 760.0
2 |Intercept(b) -0.01861|Sel Point Flow Rate ( X) (ma-’min) 1.133 r 0.9979319|Tyrp 298.0
3 |Correlation Coefficient (r ) 0.99984|Final Set Flow Rate = (1) 0 (Par/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Psld)*(Tstd/Ta)"0.5 0.990409106
COMMENT
|
Andersen Instruments, Inc. [

IC (CFM) Qstd-IC y = 38.052325x - 2.778249
R? = 0.995868
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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 ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-00767 Date November 14, 2023
Sampler Location datiuuria Start Time 12:47 PM
Sampler Number TSP No.A27 Transfer Standard Type Orifice Stop Time 12:57 PM
Instrument Model HIVOL-BBCBE Calibrator Medel TE-5025A
Motor Serial Number 2215 Calibrator Serial Number 2914 Calibrated By Mr.Nuttapol Nanta
Recorder Serial Number 2133
Plate (Delta H) (A) (X) ) (Y) Temparature | Barometric | Starl Stop
No. |Pressure Drop Across Orifice (InH,0)| [AH,O(Pa/P,, (T, ._ﬁ'a)]m Qstd = (1/m)[(A-b)] |amp'e Flow Rate Indicatio| |C = I[(Pa;‘Pm)(T,.JYa)]W Pressure Meter Meter
Positive | Negative | AH,0 (m’fmin) (1min ) (°K = °C+273) (mmHg)
5 15 1.5 30 1.71544 0.83419 28.0 27173 3030 758.0
7 24 24 48 2.16988 1.05281 36.0 35.65 303.0 758.0
10 3.6 3.6 72 2.65755 1.28741 46.0 45.56 303.0 758.0
13 4.7 4.7 9.4 3.03654 1.46973 520 51.50 303.0 758.0
18 58 58 116 3.37321 1.63170 60.0 59.42 303.0 758.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 758.0
1 |Slope(m) 2.07871|Linear Equalion lz 0.997509 |Pstd(mmHg]) 760.0
2 |intercept{b) -0.01861|Set Point Flow Rale(x)(mafmin) 1.133 r 0.9987537 | Ty;1p 298.0
3 |Correlation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Psld)*(Tsld/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 39.322350x - 5.382030
R?=0.997509
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25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210 |
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envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Quotation 2023-00767 Date November 14, 2023
Sampler Location AmPuuri Start Time 12:57 PM
Sampler Number PM-10 No.23 Transfer Standard Type Orifice Stop Time 1:07 PM |
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A . |
Motor Serial Number 2135 Calibrator Serial Number 2914 Calibrated By Mr.Nuttapo! Nania I
Recorder Serial Number 2391 |
Plate (Delta H) (A) (X) (n (Y) Temparature | Baromelric |  Start Stop
No. | Pressure Drop Across Orifice (nH,0)| [AH,0(ParP, (T, /Ta)]' | Qstd = (m)[(A-b)] [ampie Fiow Rete Indicatio] |G = I[(PalP, (T, /Ta)' Pressure | Meter | Meter ‘
Posiive | Negative | AH,0 (m’fmin) ( Hrmin ) K =C+273] (mmHg)
5 13 1.3 26 1.59699 077721 34.0 33.67 303.0 758.0
7 24 24 4.8 2.16988 1.05281 420 41.60 303.0 758.0
10 38 38 76 2.73037 1.32244 520 51.50 303.0 758.0
13 50 5.0 10.0 3.13195 1.51563 56.0 55.46 303.0 758.0
18 6.4 6.4 128 3.54340 1.71357 64.0 63.39 303.0 758.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 758.0
1 |Slope(m) 2.07871|Linear Equalion J'2 0.994792|Pstd(mmHag) 760.0
2 |intercept(b) -0.01861|Set Point Flow Rale {( X ) (mafmin) 1.133 r 0.9973926|T,4p 298.0
3 |Comelation Coefficient (r) 0.99984 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.980910196
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.990409106
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 31.395217x + 9.053550
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Accredited collbration laboratory

JTRANATIEL ASSOCIATES COL LT, 1SO/EC 17025:2017
NECTILTIS 17025
Jiranatea Associatas Co.ltd. CALIBRATION 0367
63/14-15, 67/35-38
Petchiazem 7,7/1, Rd, Watthapry, Bangkokyal, Flow measurement laboratory
Bungkek 10600 (Thallang} Colibretion services deperirent.

Tek +6608680812
Muobile: +66B63995453

E-inailz jnag-calibration@[irsntee.com

web site: www jiranatec.com

Certificate No.

MEASUREMENT ITEM
MANUFACTURER
MOREL/TYPE

SERIAL NUMBER

1B NUMBER

CONDITON AS-RECEIVED
CUSTOMER

RECEIVED DATE
MEASUREMENT CATE
{SSUE BATE

ENVIRONMENTAL CONDITIONS:

: COF-006-66

N

NSC~TIS! = TIS 17025
CALIBRATION 0367

CERTIFICATE OF CALIBRATION

:Top Load Orifice

:TISCH

: TE-S025A

12914

1 Used Hem

: Environment Rescarch & Technology Ca., Ltd.
25/134 Mao 6 Sef Chinket 1, Ngamwongwan Road,
Toongsenghong, Laksl, Banghok 16210

127 i 2023
(312023
$310ui2023

Amblent condition in the laboratory are a3 follow;

Temperature
Relative Humidity
Atmoespheric Pressure

CALIBRATION CONDITION:
Freconditioning
Measurement Condition

+230£30 ¢
15501150 %RH
11020 110 nPa

24 hoyrs 3t ambient conditions. .
: The gversge values during measurement are 24.3 "C and 50,5 %RH,

NOTED: The certificate is volid only to the item eolibrated on date and plece of colibration,

TABULATION OF RESULTS:

The table on next page give the measured values,

Calibrated by:

B Mr. Sdrawit Thachalad

T wiiss Sittroparrn Lertsomphal

Appraved signatery:

Page 1 of 2 Pages

Lolibration procedure: .

The Orifice gos flow device was colibrated ogainst
Standard Retery Displacement Meter [Roots
Meter) Model GES/IMC/WZ-dp. The Wi-CL-004
wos used o5 @ callbrotion guldeiine.

Troceability: .
This cortificote provides a tredesbility of The

to e the nationo!
standords, ond to reelizotion of the internetiona!
system of urits {SIf through the V5L (Notionat
Adetrolugy institide of Netherlonds) via Certlficate

number: G2232901

Uncertainty of Meosurement;

The f Inty of mi t i bosed

on the stendord uncertolnty multiplied by o
.<overcge Joctor ka2, Which for o normal

corresponds 1o o ge probability
af approxi fy 85%, The dord uncertainty
hos been determined In occordonce with the GUM
‘Evaluotion of measurement

data - Guide te the expression of uncertainty in
megsurement”

Mr. Parinya Booncharoen

Callbration Dep M

NAC

JIRANATEE ARSOCIAT

COLLTD.

Continuation of Certificate of Callhration Number COF-005-65

MEASUREMENT RESULTS:

Page 2 of 2 Papes

The Orifice gas flow device was calibrated by direct romparisen method with the Standard Rotary Displacement Meter (Roots Meter). The Humid air was used 35 a
medium in the system. The standyrd conditions are 25°C {298.15 K] and 760 mmHE for standsrd temperature and stondard pressure respectively, .

Table 1: The results of 0 Standard eslibration data

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION MAS BEEN OBTAINED

IN WRITING FROM THE LABORATORY

Flow rate Pressure Temperature Temperature Bp_meter Ap Orifice Standard Flow [g¢]
Plate Iea} [Ta} {Tm] ¥ .
m*fmin menHg c ¢ mmHtg InH;0 . —
1 0.699 755.475 2424 23.40 53.510 1.785 1.334 0.649
2 1.000 T55.4T0 2417 23.68 S8.17C 3.598 1.594 0521
3 1111 755.481 24.19 23.60 40.793 4,682 2150 1.050
4 1.167 755.465 2387 23.48 31004 5.2 2305 i1z
5 1411 755.522 24,29 23.78 30,145 7.846 2.756 1352
Slope {m): 207871
Intercept {h): ~0.01861
Correlation coefficlent {+): 0.89954
Uncertalnty {=2): 0,015 m*fenin
Table 2: The results of (2 actual caiibration data
Flow rate Prossure Temperature Temperature Ap, enster Ap_Orifice Standard Flow [0,]
Plate tra] fra) [Ten] ¥
mtfmin mmHg c "t mmHg inH;0 m*/min
1 0.659 755476 24 2340 53.51¢ 1.785 0.538 2.651
2 1.000 V55470 24317 2268 58170 3598 1190 0.924
3 1311 755.431 24.18 23.60 40.792 £.682 1.357 1.083
4 1.167 755485 T23.87 23498 31.004 £323 1447 1121
5 1411 755,522 24.29 2378 30.145 7.846 1753 1.357
Shope [m): 1.30200
intercept (3): 0033473 .
Correlation copfficient (7); 093384

Uncertainty {k = 2):

015 e'min

***End of Cortificate of Calibration®**

e OO LT

SULANATEE ASOCUA

o~




Calibration Certificate IC
TH2036-001-011723-ACC-TH

Mettiar-Tofedo {Thaliand} Lid.
84614 - 846/5 Lasalle Rd., Bangna Tal Sub-District
Bangna District, Bangkok 10260

Calibration Certificate ID
TH2636-061-011723.ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

+B6 2723 0382
MT-TH.ServiceSupport@mt.com NSC-TISITIS 17025
CALIBRATION 0062
M . .
Accuracy Calibration Certificate
Customer
Company: Environment Research & Technology Co., Ltd,
Address: 250114 Moo 6, Sol Chinaket 1, Ngamwongwan Rd., Toongsongheng
City: Laksi Contact: Ramita Taengthal
Zp 1 Posak 10216
Strie f Pravince: Sangkok
! I
Orsertumpee——EMIAAE
*933reny
Woeighing Device
Mt Mettlar Toledo Instrument Type: Waighing instrument
Model: AB204-5 Anset Number: ERTCAAN-0048
Serial Nos 1128403728 000000 Termina! Mogal: NA
Building: NiA Termin Sers! No.: NIA
Floot: 4 Torminal Asset No.: NA

Teat Load: 100 g

Procedure
Callbration Gradeline: EURAMET og-18 v. 4.0 {11/2015)
METTLER TOLEDO Work Instruction: CPANDOZI20
This ¢ ion certificate ins mm ts for As Found and As Left calibrations.

The sensitivity/span of the weighing instrument was adjusted before As Found and As Left calibrations with 2 bullkin weight,

Ins accordance with EURAMET ¢g-18 {11/2015), the test lsads were selecled ta reflect the specific use of the weighing device or to
accommodate specific callbration conditions.

As Found Start: 23.6°C End: 235°C | Start: M45% End: 351 %
As Left Stat: 236°C  Endi#35°C | Start 35.0 % End: 35.7 %
As Found Calibration Date: 17-Jan-2023 [~ (h MJV
.
A Left Calibraticn Date: 17-Jan-2023 g
fosue Date: 18-Jan-2023 Chawalit Martsuloke
Appreved Signetery:

P

Technicat Manager / Head of Calibration Certer

Software Version: 1.23.1.11 © METTLER TOLEDO Page 1¢fS

o b 1 . . " il
5 99.9992 ¢ 100.0001 9 As Left t (Test Point)
2 99,9991 4 100.0001 g
3 989991 ¢ 100.0001 g
4 89.9991 g 100.0001 g
§ §9.9992 ¢ 100.0002 9
6 99,9993 ¢ 100.0002 9
7 £9.9992 ¢ 100.0002 9
8 89.9992 ¢ 106.0001 g
g 999991 ¢ 100.0001 g
10 £9.9592 g 106.0001 g
Stpndard
Dovistion 0.00007 g 0.00005 g
[}
‘The " In the graph rep the of the val in which the
test was porformed,
The rasuita of this graph ore based upen tho abaolute values of the difforonces
Trom the mean vakie.
Eccentricity
Test Load: 100 ¢
5 aia
1 09,2991 ¢ 100.0001 g 1d od
2 99.6993 9 100.0002g
3 99.9992 9 100,0002 g f.,)
4 99.8990 g 100.06001 g %\l
) 99.9091g 1000001 g 1d [o+]
§ ! 215
| Meximum i
| Deviation o.0002g oLco1o | AsFound As Lot
The "d" in tho graph rapresants the readabllity of the range/interval in which
the test was parformed.
Software Version: 1.23.4.11 © METTLER TOLERC Page 2af 5

Repor Varsion: 2.16,30
Fomt Nurmibsr: F103C

This {s an origingl document and may nal ba pariaily raproduced without the
writtan pormission of the lasulng callbralion laboraiory,

Report Varslon: 2.16.3¢
Forms Number: F183C

This is an oripinal documenl and moy nat be parioly reproduced withaut fhe
wirittan pemicsion of the Issuing calfbration Izbomaiary,




o s METTLER TOLEDQ -ciz=

TH2036-001-011723-ACC-TH
Error of Indication
As Found

1 0.0000 g 20000 ¢ 0.0000g i 0.15myg q

2 0.0500 g 0.0500 g 0.0000 4 0.16 mg 2

3 0.1000 g 0.0899 ¢ 0.0001 g 0.16 my 2

4 0.5000 g 0.4998 g -£.6001 g 016 mg 2

3 1.0000 ¢ 1.0000 g 00000 g : 0.16 mg 2

€ 5.0000 ¢ 5.0001 g 0.0001¢g 0.16 mg 4

7 10.0000 g : 10.0001 g 0000 g 0.17 my 2

8 50.0000 g 49.9957 g -0.0003 ¢ 0.20 mg 2

9 100.0000 g 98,9992 g <0.0008 g 0.27T my P2

10 150.0000 9 1498987 ¢ 000135 : 0.38mg 2

11 200.0000 g : 199.9982 g ~0.0018 g . 0.44 mg |2

1, 0.0000g : 0.0000 ¢ 0,0000 ¢ ‘ 0.11mg 2

2 0.0500 g 0.0500g 0.0000 g 0.13mg o2

3 01000 g 0.1600¢g 0.0000 g 0.13 mg io2

4 0.5000g 0.500C g ‘ 0.0000 g 0.13mg 2

5 1.0000 g 10000 g 0.0000 g 0.13my 2

& 5.0000 g 5.0001 g 0.0001 g 0.13mg 2

B L 10.0000 g 10.0000 g 0.0000g 014 myg 2

8 50,0000 g 50.0000 g : 8.0000 9 017 mg 2

9 100.0000 ¢ 100.0001 g 2.0001 g 0.24 mg 2

10 150.0000 g : 150.0001 g 0.0001¢g 9.34 mg 2

e 2000000 g 2000002 g 09002 ¢ 03¢mg 2
3 * fa
+ Asleft

5
E e
£ . |
[ % bd + z — Fer improved loglbility of the graphics
- T e i 1 I only Increasing measuremant paints
5 s "‘w-.n__ . arg shown and measurement points
) e ¢lose to zero are not displayed.
o Ry

4 S0 4900 150 250

Cahbration Polnts {g)

The uncertainty stated is the expanded uncertalnty at calibration obtained by muttiplying the standard combined uncertainty by the
coverage factor k— which ¢an be larger than 2 according to EURAMET ¢g-18, The value of the measurand lies within the assigned range
of valyes with & prabability of approximately 95%.

The user is responsible for maintaining environmental conditions and the settings of the welghing instrument when it was calibrated,

Sofwara Version: 1.23.1,11 © METTLER TOLEDQ Page3ofs
Regorl Voralon: 2,16,30 This s 50 originat docursent end may not be parllally reproduced withay| the
Fortn Numiber: F103C writtan f the issulng

Coente ottt METTLER TOLEDO Sor iz
THZE36-061-011723-ACC-TH it
Test Equipment
All weights used for logical testing are ble to national or internationaf standards. The weights were callbrated and certified by
an accredited calibration faboratory.
Waight Set 1: OIML E2
Weight Set No.: wss7 Date of Issue: C6-Jan-2022
Certificate Number: 177037 Calibration Due Date: 03-Jul-2023
Thermo Hygrometer
Equipment No.: IN25S Date of issue: 20-Jul-2922
Lertificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
Remarks
Equipment condition: Good
Next calibration according to customer’s procedure
Calibration data not decide by calibration laboratory
End of Accredited Section
The information below and any attachments to this calibration certificate are not part of the acaredited calibration.
Boftwars Vorsion: 1.23.1.11 ©METTLER TOLEDO Paged of 5
Report Verslon: 2.16.30 This |3 an onpinal document and may nol ba partially reproduced without the:
Form: Number: F103C writton parmisslon of the Baulng calbration laboratory.



Coilbration Cartificate 1D
THZ038-001-011723-ACC-TH

METTLER TOLEDO ==

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication, The value R represents the net foad ingdication in the unit of measure of the device.

Temp fhicient for the evaluation of the it 1 inty in use: 3.010%/K
Temperature range an site for the evaluation of the measurement uncertainty in use! 3K

Unearization of Uncartainty Equation

20g Uq = 0.13 mg + 0.00671 mgfg - R i

1 0.0001g Uy = 0,16 mg + 0.0147 mglg - R

"To optimize the stability of the linearization, basides of the zer load only Increasing measurement points with a test Isag of 5% of the
measurement range or larger are taken for the caleulation of the linear equation,

Absaliuts and Reiative Measurement Uncertainty b Use for Various Nat Indications (Exampies)

Q.16 mg 0.73% 0.13 mg : 0.59%

0.16 my 9.074% 0.13 mg 0.060%

0.19mg 0.0087% 0.4 mg 0.0066%

0,48 mg 0.0022% 0.28 mg 0.0013%
2200000 9 34my | 0.0015% 16mg 0.00073%

Absoide Unotnaety (e}
Aetatwe Uneoranty (%)

[ 0 -, 100 coot goot

as - 2 e 60

s
¥
b
<
b2
<
4:
@

Weigning Range [% Reading
g

As Found AsLeft

Sottwara Version: 1.23.1.11 © METTLER TOLEDO PageSof &
Repart Varzlon: 2.16.2¢ This ks an ofginal document snd mey not b partlally seproduced wilhout tha
Foen Number: F103C writlen permission of the lesuing calibration laberalory.

Attachment to Callbration Certificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

GWP®
Certificate

METTLER TOLEDO =:r

As
Found

As
Left A4

The weighing device meets the given
process requirements.

The weighing device meets the given
process requirements.

Tests Performed: v AsFound W) Asleft

Process Requirements

Weighing Tolerance; 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2

Safe Weighing Range

Aricriom Mrsasrmsint Leseneny D]

Mraazera (Umentaty

Wasiping Tolncange T

Vngring Hnetm 6] Capacty

a1 g A0y LErE

Ruadwiity Smilunt Nt Vi

Msruim

Wit

Crepeteey
Whila the valyes In this greah roflect the aclual rosults, the aurvor art Bimply 8 visus! reprasentation. This graph raflects Aa Lofl testing, unices only As Foung
was parformed.
Softwaro Varsion; 1.23.1.1% ©METTLER TOLEDC Page 10f4
Report Varslen: 21630 This Is an odginal documant and may not ba pantinlly reproduced without the

Form Numbar: F103C wiittan parmission of tha issuing calibration loboratory.




Attachmant to Calibration Cantificate:
TH2036-001-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO ==

Minimum Weight

As Found Minimum Waight Table

Mindmuen weights far different weighing toieranes and safely factors iy

Safety Facior
Tolerancs 1 2 3 3 5 : 10

0.1% 16012 g : 032511 g 049518 g 0851559 1.85028 ¢
02% 0.07947 9 C 0160129 : 0.24199 g ' 0.40048 g 0.85155 g
0s% 0031659 | 0.06348 ¢ 0.08550 g 0.16012g 0.32511¢g
1% | omssog 1 0.03185 g 0.04754 g 0.07947 g 0.16012 ¢
2% 000788 g 0.01580 ¢ 0023729 0.03959 ¢ : 0.07947 g
5% 0.00316g 0,00631g 000947 g ‘ 0.01580 g : 0.03165g

Attachment to Cafibratlan Coertificate:
TH2036-001-011723-ACCTH
GWP® Certificate

Measurement Results

Safety Factor
Tolerance 1 2 3 5 10
6% 012735 g 0.25642 g 038726 g 0654409 135584 g
02% 006346 g 012735 g 019166 g 032162 g 055040 g
05% 0.02533 g 0.05073 g oorecg | 04273 g Q56429
1% oot266g | oozmmg 0.03802 g opeseeg | Gazrasg
2% 0006339 | 001266g 001895g | 0031583 . 0.J66g
&% | oo02s3g 0.00506 g 0007595 | 0012869 002533

4 ¥ Pass: The determined minimum weight meets the requirement for the smallest net weight.

Atthese net minimum weight values, the measurement uncertainty of the weighing device Is equal to or less than 1/1 (no safety facter), 1/2,
Y3, 1/5, or 110 of the required tolerance. The values are cakaated with k = 2 and based on the linear formula of the mezsuremernt uncartainty
of the weighing device In use.

The safety factor for As Found Is always 1. This implies no satety factor, As Found testing loaks at the behavior of the Instrument from the past
until test occurrad, For the past, it is necessary to know that the tolerance was met, bul not the safety factor. The safety factor is a proactive
measure to apply for future measurements.

Nates on mintmum weight vatues I abovs table;
1. H*NiAS Is shown above, no appropriate value could be calculated,
2. METTLER TOLEDO is not raspansible for the definition of the process requirements.

Softwara Verslan: 123,151 ® METTLER TOLEDO Page2of4
Reper Varsion: 2,46.30 Thia & an originat document and may not ba parlally repreducod withaut the
Form Number: F103C written i ! the lkeuing

Results Summary
As Found < " W
; As Left o -~ . W <
v = Passed
¥ = Failed

f, = Safety Factor not met

Repeatability

Teat Lowd: 100 g

77777 0.2% 0.00005 g Wﬁx o kS
0.5% 0.00013 g i v "
: 4.00007 g~ b 0.00005g*
% . 9.00025 ¢ o~
2% 0.00050 g ~
5% 0.00125 g o

“The calculated standard deviation value is bafow the rounding erar of the balance. The 0.417d rute is used for the assessment of this
repeatability test and the calculation of the minimum weight.

The weighing tolerance Is met if the standard deviation is less than or equal to the corresponding controt limit,

Eccentricity

Tast Load: 100G

0.050C ¢
0.2% 0.1006 g
0.5% 0.2500
g 0.0002¢g 0.0001 g
1% 0.5000 ¢
2% ‘ 1.0000 ¢ : v
5% 2.5000 g ! v ol
‘The weighing tolarance is mat If the geviation is less than or equal to the corresponding control Bmit.
Soltwara Vorsionz123.1.11 © METTLER TOLEDO Pagedof4
Repotl Verslon: 2.16,30 This [» an ariginel docurment and may net ba partlally reaproduced without the
Form: Number: F103C wiitton of the lesuing




Attachmaent to Calibration Certificate:

THZOB6-001-011723-ACC-TH
GWR® Cerlificate
Error of Indication
As Found
000005 | 0.0000g NA D NIA P NA NA NIA NiA
500000y | -0.0003g | 0.0250g | 0.05009 | 012509 = 0.2500g | 050009 | 1.2500g
100.0000g | -0.000Bg | O0500g - 0.1000g | 0.2500g | 0.5000g | 100009 | 250009
150.0000g | -0.0013g | 0.07S0g | 0.5500g | 0.3750g 075009 | 1.5000g | 3.7500g
2000000g @ -00078g | 03000 = 0.2000g | 0.5000g  1.00009 | 200009 @ 5.0000g |
5 : S v v v R
Askeft

£.0000 g 0.0000 g NiA N/A NA | NA NA N/A
50.0000 g 0.0000g | 00250¢ @ 005009 . 0,9250g : 0.2500¢ : Q.5000g | 125009
00,0000 ¢ Q.0001g | 0.0500g | 040009 ;. 0.2500¢ | 0.5000g & 1.0000g = 250009
150.0000 ¢ 9.0001g | 0.075Cg . 0.15009 : 037509 - O750Cg : 150009 | 3.7500g
200,000G ¢ 9.0002¢ | 0.1000g = 0.2000g | 0.50009 | 1.0000g | 20000g & 5.0000¢
Rasul ~ ~ W v ~ '
The weighing tolerance is met if the errar {of indication) for cach test point is less than or equal to the cormespanding control
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.
Saoftwara Versken: 123,111 © METTLER TOLEBO Paged ol 4

Roport Varslon: 21830
Form Number: F103C

Thia ls an original document and may not be partioky reproducet witheut the
wiltten pempiaelon of the lssulnp celibration labemtory.




i 4 Environment Research & Technology Company Limited

—
envi research -
y _a

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

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. e TSR

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( SO, ) Customer Name Tfuios raudawnud
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2023-00467
Serial No. 4X01KWWU Calibration Date September 17, 2023
Analyzer Unit ppb Time 11:15 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date: Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Standard Bas ) (ppb) y % Abs Error
Value Before After Before | After
Zero 0 -
Span 400 4.5
! .....................................
| __ 500
I % 450
2 400
| & 350
s 300
|~ 250
2 200
|8 150 {—
| T
0 s ———————————
! 0 100 150 200 250 300 350 400 450 500 .
L ies s Standand Valve e pa s e e
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL APSA-370
' Observed Value
Parameter Unit - - Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (S0O,) mV 13 13.4 Voltage of the measured SO2 value
LAMP mV 326.7 325.3 200 mV - 1200 mV
CELL °C 34.6 35.5 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 45.1 45.1 65 kPa or less
AMBIENT kPa 101.2 101.1 Current atmospheric pressure
DC 24V \'% 23.9 23.9 24V 05V
DC 5V \' 5.0 5.0 5V05V

‘ A . ]
\cx\\;rlzkxlbnx/ :y '=\ U’dﬂr

'Phﬁeked By: .
(MR.PANUPON PODANG) &t (MS.SUTATIP IM-NOI)
September 17, 2023 September 17, 2023

Calibrate By :

Page 1



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

Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO;) Costomer Name Vliiud raudauaue
Manufacture Thermo Location Envi Research
Model 43C Quatation 2023-00467
Serial No. 64390-343/2 Calibration Date October 25, 2023
Analyzer Unit ppb Time 211 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0, = 54.9 ppm
Single Point Calibration
Standard Gas Standard Gas Value Al Vel gl Sianilty % Abs Error
Before After Before | After
Zero 0 0.3 0.2 - - -
Span 400 402.0 400.0 - - 0.5
U ,
[ !
’ | 500 !
|5 450 {—— i
. o 400 !
12 S !
! <>T1 SE0 | - ¢ =Before |
! = 200 ———— — 7/—— — — ""'"Afrfref’ |
|5 150 {- P ———— | ———
il 2 i
: i3 :
[ !
i !
| I

oﬁ.

0 0 100 150 20

== T

Standard Value

0 250 300 350 400 450 500

STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C

Observed Value

Parameter Display As Unit Bofore Adjust Aftor Adjust Nominal Range
Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL % 323 323 8.0°C to47.0°C
Chamber Temp CHAMBER °c 45,2 45.1 43.0°Cto47.0°C
Pressure PRESSURE mmHg 723.7 723.7 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.658 0.658 0.350 to 1.000
Lamp Intensity INTENSITY Hz 21,869 22,024 20,000 to 50,000
Lamp Voltage LAMP VOLTAGE v 874 874 750 to 1,200
S02 Concentration S02 CONCENTRATION ppb 1.6 15 0to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status INTERFACEETATUS - OK OK OK

it | Cn..-’

r vi research ~ ;3.1 S tinal
Leu [ /ch.eckgd By ‘

(;|§:-E;J NOLOGY CG

ATy

(MS.SUTATIP IM-NOI)
October 25, 2023

Calibrate By :

(MR.PANUPON PODANG)
October 25, 2023

Page 1



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

envi research

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,) Customer Name Tiswias aaudaunud
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2023-00467
Serial No. ASVTXBAF Calibration Date October 31, 2023
Analyzer Unit ppb Time 2:34 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 11 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EBO0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit :
Standard Gas StandariGas L (ppb) s % Abs Error
Value Before After Before | After
Zero 0 2.8 0.0 - - -
Span 400 409.0 400.0 - - 23
T 1
: Calibration CurveJ y=x
| 7 bbbt R*=1.00 ||
I'_ 500 —_— -- .
=] aan =
1€ 5 b 5 !
i
| & 350 |
'@ 300 = @ = Before
|~ 250 > [
- 2 200 SRR
|5 150 E——
LA B — |
i

100 150 200 250 300 350 400 450 60O
L Standard Value |

B o b o e §  §  f et M f e § e § S 8 e § e 8 S 8 e b —

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

Observed Value
Parameter Unit - - Nominal Range
Before Adjust After Adjust
Range pph 500 500 0 - 500 Standard
Signal (SO,) mV 12.3 8.4 Voltage of the measured SO2 value
LAMP mVv 250.0 251.2 200 mV - 1200 mV
CELL °C 32.9 32.9 Ambient temperature + 5°C - 15 °C
PUMP Kpa 44.8 44.8 65 kPa or less
AMBIENT kPa 101.8 101.9 Current atmospheric pressure
DC 24v A 24.0 24.0 24V 105V
DC 5V Vv 4.9 49 5V0.5V

604 ﬂ(O

Lcuvi research :-:;)\ : o m=s=|
é//éh.%cl«wf By .l

Calibrate By :

EVRONVET REFEARCH ATEGLOGY COL LD (MS.SUTATIP IM-NOI)
October 31, 2023

(MR.PANUPON PODANG)
October 31, 2023

Page 1



envl 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 ID 0105 542 064 981

Analyzer Performance Test

Calibration Data of SO, Analyzer

Equipment Gas Analyzer ( SO,) Customer Name Tsuies naudauwausd
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2023-00467
Serial No. ETSTKURU Calibration Date October 26, 2023
Analyzer Unit ppb Time 11:38 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas atandard Bag : (ppb) y % Abs Error
Value Before After Before | After
Zero 0 0.0 0.0 = - -
Span 400 400.7 400.0 - 0.2
!_ e+ et —— _._._._._.X_.I
) Ri=1.00
I 5 450 |
£ 400 .
| & 350 |
s 300 == ¢ = Before |
| 7 250 l|
2 200 = === After
13 150 AR I
i@ 0y 7 !
0 —_—
! 100 150 200 250 300 350 400 450 500 I
St s StandardValue |

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

Observed Value
Parameter Unit - - Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO;,) mV 4.9 5 Voltage of the measured SO2 value
LAMP mv 234.3 234.5 200 mV - 1200 mV
CELL °C 33.9 338 Ambient temperature + 5§ °C - 15 °C
PUMP Kpa 44.4 44.3 65 kPa or less
AMBIENT kPa 101.0 100.9 Current atmospheric pressure
DC 24V Vv 23.9 23.9 24V 05V
DC 5V Vv 5.0 5.0 5V0.5V
/ [————— 57 18

. P
! envi research /

,._:)/\-'

Calibrate By :

(MR.PANUPON PODANG)
October 26, 2023

oWo |

L.-._.______ TR ol s Il QLJJ\J)[J
SerciaE e Checked s By T in

(MS.SUTATIP IM-NOI)
October 26, 2023
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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
envi research >~ Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RE

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Tsiad raudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00467
Serial No. KPACVBNA Calibration Date October 31, 2023
Analyzer Unit ppb Time 2:48 PM

Instruments for Calibration

Instruments Manufacture Model Serlal Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 S0, = 54.9 ppm

Single Point Calibration

Analyzer Value
Standard Gas Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.5 0.0 0.1 0.0 -0.6 0.0 - - -
Span 400 396.3 | 400.0 | 394.2 | 400.0 | 2.1 0.0 - - 1.5

i y=x|

. R*=1]|

I s00 -

| & 450 - .

i & 400 !

| ¢ 350 - o |

i E 300 1 ==a== Before

% g :gg =4 = After

. © 150 - g —- e — |

le 100 { fEg .~ S— .

0050 | Vel =L - !

T Vi W — !

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

FAMUTININES LS R Lo !
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 1.9 2.0 Voltage of the measured NO value
Signal NOx mV 14.7 14.8 Voltage of the measured NOx value
Detector *C 421 42.0 43°C+5°C
Ambient kPa 101.2 101.0 Current atmospheric pressure
DC 24V \'4 23.8 23.8 24V 0.5
DC 5V \) 5.0 5.0 5V 0.5
NO Slope - 0.91997 0.92145 0.50000 - 2.0000
NOx Slope - 0.92375 0.92856 0.50000 - 2.0000

envi rescarch [/
/

ENVIRCRMERNT |

@

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

S
envi research -
V

www.enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. o

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wivios naudaunud
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00467
Serial No. NGABKS8F2 Calibration Date October 30, 2023
Analyzer Unit ppb Time 1:08 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 54.9 ppm
Single Point Calibration
Analyzer Value
Standard Gas Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.1 0.0 0.0 0.0 -0.1 0.0 - C - -
Span 400 404.0 | 400.0 | 403.4 | 400.0 | 0.6 0.0 - - 0.8
e e e e o G ;=:J
I Calibration Curve | et
! sl
I 500 e
| =& 450 - |
| g 400 1 e Se— !
i @ 350 - e G ]
] :
& 300 e T 7T} =====Before
I> 250 o — ]
! gi 200 - B ==4 = After
l % 4‘(‘ : V'
. g 150 = - I
lee 100 { Fid // i
| 50— ————————————— .
| 0 +=— . . . . : . r : |
i 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 Bofore Adjust | After Adjust Nominal Range
Range ppb 500 ~ 500 0 - 500 Standard
Signal NO mV 1.4 1.6 Voltage of the measured NO value
Signal NOx mV 9.7 9.5 Voltage of the measured NOx value
|Detector °C 40.6 40.7 43°C+5°C
|Ambient kPa 101.0 101.0 Current atmospheric pressure
|oc 24v v 23.6 23.6 24V 0.5
|oc sv v 5.0 5.0 5V $0.5
INO Slope - 1.44170 1.42510 0.50000 - 2,0000
|NOx Siope - 1.37980 1.37450 0.50000 - 2.0000
E:i research /[; ]
- neo @
L"ﬁ; P A TR A A - f/fﬂ[
Calibrate By : Checked By:

(MR.PANUPON PODANG)
October 30, 2023

(MS.SUTATIP IM-NOI)
October 30, 2023
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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

enyl-researgh 'y Tel 0-2954-7745-6 Fax 0-2954-7747
(N E-mail : envi@enviresearch.co.th

‘ www.enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. RIS i o merrssgrim

Calibration Data of NOx Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( NOx) Customer Name Wliwiad aaudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00467
Serial No. UILS50WU Calibration Date 14-21/11/2023
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 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO0, = 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 0.9 0.0 -1.1 0.0 N - -
Span 400 397.6 | 400.0 | 398.2 | 400.0 | -0.6 0.0 - - 0.5

I Calibration Curve | St %

| 500 - 'i

| ’,.; 450 4 B 4000 i i

| & 400 4 P .

| g 350 1 i 92 |

i ‘;’ 300 4 L === Before

i g‘ :gg : ‘/./’ N -4 = After

: B 150 - e i

© 100 4 fEl .o~

1R s - - i

i 0 &=~ N — '

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

UEplating b ot C o RIPIEOD SN, 0 00 e ] !
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Parameter Unit Before igjsuesr:ed x:tl:re Adjust Nominal Range

Range ppb 500 500 0 - 500 Standard
Signal NO mV 1.1 1.0 Voltage of the measured NO value
Signal NOx mV 10.0 1.3 Voltage of the measured NOx value
Detector °C 14.8 41.8 43°C+5°C
Ambient kPa 101.1 101.0 Current atmospheric pressure
DC 24V \4 23.7 23.7 24V 0.5
DC 5V \' 5.0 5.0 5V +0.5
|NO Slope - 0.80920 0.81580 0.50000 - 2.0000
rNOx Slope - 0.79280 0.80180 0.50000 - 2.0000

i =</ ( :—.\_: (
{—‘.:wi resecarch /,/“ ) 1S ! (_/ Mﬂ{:

Calibrate By : ] RGN RO RN Rl o By :
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
14-21/11/2023 14-2111/2023
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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

: envi@enviresearch.co.th

envi research

E-mail

www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY Co., 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 Quatation 2023-00467
Serial No. YCPL4HTM Calibration Date QOctober 30, 2023
Analyzer Unit ppb Time 1:23 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte - 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 80, = 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 -2.7 0.0 0.1 0.0 -2.8 0.0 - - -
Span 400 396.7 | 400.0 | 395.6 | 400.0 1.1 0.0 - - 1.1
b ot o Calliealioh CURB R,y © | e b o
. R*=1 ]|
| 500 -~
| 5 450 = S 711010} [ — :
P8 30| e R — !
T ® 300 - = - e | [
i s 2 Before
i ; i -/'/ —4 —After
. £ 200 - i
I8 150 - e i
le 1{ Fxe -~
! 100 | fiE P i
| 50 |——== o s £
i 0 =T~ T T T T T T T I
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 Befors Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.8 0.9 Voltage of the measured NO value
Signal NOx mV 8.1 8.9 Voltage of the measured NOx value
Detector °C 39.7 9.8 43°C+5°C
Ambient kPa 101.4 101.4 Current atmospheric pressure
|DC 24v \ 23.5 23.5 24V +0.5
|oc sv v 5.0 5.0 5V 10.5
INO Slope - 1.03660 1.04580 0.50000 - 2.0000
lNDx Slope - 0.96960 1.00420 0.50000 - 2.0000

P :
g R £

gt C/vhﬂ/f

(MS.SUTATIP IM-NOI)
October 30, 2023

o L

Calibrate By : Checked By :

(MR.PANUPON PODANG)
October 30, 2023
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THAI METEOROLOGICAL DEPARTMENT

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

issued by: Calibration & Test Section : Meteorolegical Instruments Bureau

Dateof Issue 12 April, 2023 Certification No. 157/23
Page : 1 of 2

Qbject : Wind speed and wind direction

Manufacturer : Davis Instruments Ing.

Type : Weather Wizard il Product No. 7425

Serial No. WCB1112A76 D No. No.15

Customer ; Ervironment Research & Technology Company Limited,

25/113-114 Moo 8 Soi Chinaket 1, Ngamwongwan Road,

Toongsenghong, Laksi, Bangkek 10210,

Calibration Condition : Temperature 25.1 °c Barometric Pressure 1008.2 hPa

NATIONAL STANDARD WIND TUNNEL

: Thermal Anemometer 542 S/N 91563

L HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0B00.0000 serial 5023
N.I.S.T. Test Referance Number 731/241460 : Stangiard Velocity at 20 - 30 misec
: Ultrasonic Anemormeter Madel DA-650-3TV (sensor TR-90AH)

Serial Number 110730028 {sensor 120620586)

JAPAN QUALITY ASSURANCE ORGANIZATION  Standard Velocity 21020 mis

Cafibrated by : H‘v‘—;‘m‘fsk si

Mr. Walcharapo! Subwat M

Mechanical Engineer

THAI METEOROLOGICAL DEPARTMENT

4353 Sulkhumyit, Bangna, Bangkok 710260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 15723

12 April. 2023 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ulirasonie Anemomcter | Prossure | Vacumm | Velocity Yeloeity Correction
m/see inches 20 | imhes 20 | mUSEC m/see m/sec
1.00 - " . 0.9 0.10
3.02 - - - 27 0.52
5.00 - - - 49 010
7.04 “ - - 5.7 0.34
9. " - - 8.9 032
11,01 - - - 10.7 031
13.01 . - - 125 4.51
15.01 - - - 4.7 031
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.22
Wind Aleft Plotting Board.,
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
o 0

Q0 80

180 180

270 270

Calibrated by
Nebranpets

Mr. Watcharapol Subwat

Mechanical Engineer




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

=
envi research -
=

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 : BSWA Technology
Model :  CA114
Serial No. ;590048
Range of Calibrator
- Support Equipment Type : 9441
- Frequency : 1,000 Hz.

Mr.Nitad Sirichad
November 14, 2023
U3 Idified aeudauaur $1iq : lassnnsliaugasmnysaianas 33

Calibrated By

Calibration Date
Customer Name

..

P89158n vanas Buaan3 walulad 9na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number | Before Adjustment After Adjustment

1 Scarlet Tech ST-21D 820455 93.6 94.1 Pass

2 |Scarlet Tech ST-11D 820801 93.6 94.1 Pass

3 Scarlet Tech ST-11D 820934 93.7 94.1 Pass

4  |Scarlet Tech ST-11D 820970 93.6 94.1 Pass
|
[
|
\
\
i
|
|

e ! Q
B 'hg! ,1
Checked By C‘? 1133} 0 ﬂ(
UT"Mr.Prayun Detkla T Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/1



NSC-ISHTIS 17028
VETISTR CALIBRATION 003

THAILAND INSTTTUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-67/0003 MTYC No. EEL. BP. 22/1066

CALIBRATION CERTIFICATE

Submitted by : Environment Research & Technology Co.,Ltd.
Address 1 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road, Toongsonghong, Laksi, Bangkek 10210
Calibrated at : Blectrical and Electronic Standards Laboratory. Industriat Metrology and Testing Service Centre,

: Soi 1C, Bangpoo Indusieial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Enstrument Calibrated : Ambicnt Environment

Description : Sound Calibrator Temperature 1(23+3)°C
Manufacturer :BSWA TECH © Relative Humidity ; (50+ 15)%

Model :Calla Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1 590048

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

[

. Measuring Amplifier Brael&Kjaer 2636 S/N 1537484,

e

. Programmable Artenuator Tamagawa TPA-303A S/N OF 2214,
. Digital Multimeter Agilent 34401 A S/N MY 44005560,

. Audio Analyzer Panasonic VP-7722A $/N 041477D122.
. Condenser Microphone B&K 4180 S/N 2889871,
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

4
5. Pressure Transmitter Vaisala PTB202AD S/N TO650001.
&
7

calibrator under test shall be measured by standard microphone using an insert voltage technique.
This instment has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traccable to the Intemational System of Units through the National Institule 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 ;o 3Qcr 2023
Date of Calibration i 50ct. 2023 1/ ?ﬁ[/

The results relate only to the items tested/catibrated or value assigned.
Advertising the Report/Cerificate andt publlelty of the restlts except in full are zrohiblied unless wiitten permission ls obtained from the goverrar of TISTR,

FM.BLMTC,002 Rev.d

Head Office Office/Laboratory Cffice

35 Mu 3 Tambon hlong Ha, smphoe Khlong buang,  Sol 1€, Bangpon Inchustrial Estate, Sukhurmwit Road, 196 Phahoryothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120. Thailard Amghoe Muzng, Changwat Samutprakan 1026C, Thallang Thalland

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 257% 1121-30 ext. 5219, 5225, 5217
Fax. {661 § 2577 5009 Fax. {66) 0 2323 9165 Fax. {66) 0 2579 B552

T-rnall ; rumgaigiistr.onth Websitenwaw.tistr.orth E-mall : mtc@ptistrorth E-mail ; sumaloetistrorih
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TECHNOLOGY PROMOTION ASSQCIATION (THAILAND-JAPAN) %
CORPORATE SERVICES 3: EQUIMMENT CALIBRATION AND TESTING SERVICES "7_,’/"}_,_-\-\“\\53
534/4 PATTAMAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 b

Cert.No.: 22CH1754
Page.: 20f2

KSC-TI31-TI3417025

Dol
TEL.0-2717-3000-27  FAX, 0-2719-0d54

CALIDRATION 000B

Conditicn of this calibration resuit
1. Cerlified Reference Materials : The measuremeny results are traceable to Si through CPA chem Lid.,
ANSI-ASQ National Accreditation Beard, Accredited No. AR-1B835

Certificate of Calibration

Ecquipment :
Manufacturer :
Model :

Serial No, :

D No. ;

Condition As-Received:

Received Date :
Calibration Date :
Reference

Submitted by :

Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Cert.No.: 22CH1754
Page.: 10f2

pH Meter

Eutech

pHTestr 30
3066320

Used ltem

27 Cecember 2022
27 December 2022
2212-0734WN-10

Erviranment Research & Technology Company Limited.
25/114 Moc 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsenghong, Laksi, Bangkok 10210

(25 £ 25) "C

5¢ * 15} %

In - house method :

- CP-CH5 by direct measurement with standard
voltage calibrator and direct measurement

with certified reference material (CRM)

Buffer Sclution Manufacturer Lot No. Exp. date
pH 4.008 CPA chem B26588 09 July 2024
pH 6.887 CPA chem B23322 20 June 2023
pH 10.008 CPA chem 826550 08 July 2023

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

Calibration Results
Function : pH Measurement
Performing three buffers standard curve by using buffer nominal pH (4,7,10)

Unit Under Standard pH Actual pH (Actual mV Uncertainty of Coverage
Calibration Buffer Solution Reading ] Reading |pH Measurement factor
(mV) &) k
pH Electrode 4.008 4.01 N/A 0.0071 2.00
S/N.; 2066320 6.987 7.01 N/A 0.011 2.00
10.008 10.01 N/A ©.0092 2.00

Remark - pH meter does not have voltage mode.
- Can not connect the BNC because the plug does not maich with the socket.
- N/A = Not Available

The reported uncertainty of measurement was based on a standard uncertainly multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %

~oflo-

Calibrated by : Warakorn Lerngagirakul
Approved by : ﬁ

Approved Signatory
( }Msiee Butkruea
( ) Saithip Meangmai
(v Ponpan Paipim
Issue Date : 28 December 2022

The Uncertaintics are for a confidence probability of approximately 95%
Thix cortificate mey not be reproduced other than in (Wl exeept with the priov writien
Approval of the heud of Corporate Serviess 31 Equipment Calibration and Testing Seevices. ~I

A 0048993 a 1142231
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ;ﬁ&

Nz Cert.No.: 23CHO1

CORPORATE SERVICES 3: EQUIPMENT CALIERATION AND TESTING SERVICES % A
53454 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOX 10350 e NN
N3GTISHTIS17028 Page.: 2 of 2
TEL. D-2717-3000-27  FAX. 0-2719.9484 CALIBRATION 0000
Condition of this result of calibration
Cert.No.: 23CHO 1. Reference Standard instrument :- ) !
Page.: 1 of 2 Instrument Serial No. 1D Ne. Certificate No. Due date
B 1} Digital Thermometer 307901 JORC137 2211236 10 Oct 2023

Certificate of Calibration

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

- Traceable to National Institute of Matrology (Thailand), NiMT

Equipment : Conductivity Meter
Manufacturer : WTW 2. Cerlified Reference Materials ;-
Mode! : inoLab Cond 730 - Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited Mo, AR-1835

Serial No, ; 06140612

. Conductivity Solution Manufacturer Lot No. Exp. date
I No..: ERTC-L-An--050 147.0 pS/em CPA Chem 823327 20 June 2023
Candition As-Received: Used Item 1413.0 uSiom CPA Chem 823328 20 June 2023
Received Date : 04 January 2023 12.88C mS/em CPA Chem 823329 20 June 2023

Calibration Date ;
Reference :
Submitted by ;

Calibration Place
Ambient Temperature :
Relative Humidity :

04 January 2023

2301-00020N-12

Environment Research & Techrology Company Limited,
25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,
Toongsonghong, Laksi, Bangkok 10210
venififfinsinned cop, TDS

{25.2 -25.2) °C (On-Site)

(55 - 56) % (On-Site)

- Control Conduetivity calibration solution temperature by Water bath (2520.2) °C
3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration resuits

Function : Conductivity Measurement
(*} After Adjustment at 1413.0 pS/cm
Conductivity Electrode Serial No.: 1011551

Calitbration Procedure: In -h thed :
foration ce 7 -house metha y Standard Before Adjustment After Adjustment Uncertainty Coverage
- CP-0CH3 : based on direct measurement by Conductivity Soluti UUC™ Read UUC* Readi - t P
using certified reference material (CRM) onductivity Solution eading eading o e?s:)remen aitor
Calibrated by : Uthen Kankawi
47.0 pSfem 143.7 uSfom 147.5 pSiem 1.2 uSiem 2.00
cm 1413.0 uS/em 1356 pSlem 1414 uSicm 11 uSiem 2.00
Approved by : M‘“‘ 12.880 mS/cm 12.44 mSlom 12.86 mSicm 0.099 mSicm 2,00
Approved Signatory
(/) Matee Botkouea Remark - UUC* = Unit Under Calibration

{ ) Saithip Meangmai

{ ) Warakern Lerngagtrakul

[ssue Date ;

17 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other thar in full, cxeept with the prior writien

Appraval of the head of Corporate Services 3 ; Equipment Calibration tad Tosting Services.

A 0045534

- Cell constant = 0.479 cm™

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

=00c-

Pl -

a 1142783
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Agilent Cr:'zs‘sl..:nﬁ Compliance Services .

Agilent CrossLab Compliance

Qualification Type:

System ID:

EQP Name:

EQP Revision:

EQP Publish Date:’

Date:
Report Type:

Org. Name:

QOrg. Location:

F8-00

MY 15330001
AgiientRecommended
£8.02.50

March 2020

Neovember 28, 2022 4:16:06 PM

Report

Environment Research & Technology Co.,lL.td

25/114 Moo & Soi Chinaket, Ngarwongwan

Re. Bangkok 10210

_©2022 by Agiiont Technologios

* Agilent CrossLab Compliance Services

S:a'ctiov"l -Page
Cever page 1
Table of Contents 2
Test Summary 3-
Service Details 4;
Instrumert Details 5
Protocol Details 6
Tess 7
Preparation : 5100 VDV 7
Instrument Tests : 5100 VDV 10
Autosampler Cperation : Autosampler 1 - SPS4 1;l
Declaration of Chajge Control 12
Aftachments ) 13
Signature 7257
Transaction Logs - 26

Date: November 28, 2022 4:16:06 PM
System ID: MY 15336001

Page 1/27

Cato: November 28, 2022 4:15:06 PM
System 1D; MY15330001

Page Z/27
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L

o il i i o . ) ] ) S E . o
This section includes a status for ach scheduled test and the overal qualification. For each test that is run, (1) the status is This section inclludes focal sontact and delivery details for this service.
automatically determined based on pre-defined limits, and (2) the total rumber of times the test was run is displayed. For detailed

results and specifications for  test, refer to the test results in this EQR. General Details

Service Crder No./Request: 6005573434
£QF Name: AgilentRecommended
EQP Revision: ES.02.50
Details Report Type: Report
Test Status ’ Runs Organization Detaits
Preparation : 5100 VDV Pass 1 Nama: Environment Research & Technology Co,lLid
{nstrument Tests - 5100 VDV Pass 1 Location: 25/114 Moo 6 Sof Chinaket, Ngarmwongwan Rd.,Bangkek 10210
Autesampler Qperation : Avtosampler 1 - SPS4 Pass 1 Locat Centact Details
Namne: Khun Raiwin Posit
Overall Qualification Sta
.V_ e e tus e e e e Job Title: Supervisar Scientist
Pass e o b e e 20 s e e o Qualification Location: ICPOES Room
Cperator Details
Narne: : Worawit Timaku!
Jeb Titie: ] . Figld Service Engineer
Data Acquisition Details
Acquisition Software Name: ICP Expert
Acquisition Software Revision: 7.1.08821
Customer Data System (CDS): Es: ICP Expert
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
System ID: MY15330001 System I0: MY 15330001

Page3/27 Page4/27



_©32022 by Agilent Technologios *

This section describes the as found system configuration.

Agifent Crosstab Compiance Services .

G? 2022 by Agilent Technolegies . Agi]n'nt Cros's.L_ab Com pllance Ser\;icus

This section lists the revisions for all test units used in this report, For complete test-specific and high-level change detads, refer to the
Revision History dogurnent, ‘ i o

Details
Specirometer 1
Manufacturer Agilent Technelogies
Name 5100 vDV
Model Number GBOT1A
Sample introduction Double pass glass cyclonic spraychamber and seaspray nebulizer
Serial Number MY15330001
Firmware Revision 2894
Chiller 1
Manufacturer Agitent Technologies
Name Chiller
Madel Number , . GB481A
Serigl Number 1A1560387
Autesampler 1
Manufacturer Agilent Technologies
Name : SPS4
Model Nurnber G8410A
Serial Number AU5220240
Vapor Generater 1
Manufacturer Agilent Technologies
Name VGATTP
Medel Number GB4TEA
Serial Number MY15330002 )
Pates Neovember 28, 2022 41606 PM
System I0: MY 15330001

Page 5127

Test Revision Test

ES.02,50 Autosarnpler Operation
ES.02.50 Instrument Tests
ES.02.5C Preparation

Date: November 28, 2022 4:16:06 PM
System [D: MY 15330001

Page 6/ 27
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‘ image Details: © T wasthe detector calioration performed and completed succéssﬁliiy? .
o o Datg and Time: Navember 28, 2022 4:07:22 PM
This test records a status for each preparation task for the Agilent ICP-OES. : 7 C
Host Name: SCGE0202N04

Cenfiguration Details

Mode!/Serial No.: GEMIA MY 15330001
Results
- Criteria Observed Result  Expected Result  Status

Does the plasma igrite successfully in the first three

Yes
attempts?
Was the detector calibration performed and completed )Y;e; -
suceessfully? .

Was the instrument cafibration performed and completed
sueccassfully?

Bate: ' November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:06 PM
Systam 1D: MY15330001 System ID: MY 15320001
Page 7727 Page 8727
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" ImageDetals: T - " Was the instrument callbration perfariried and comipleted sucsassfully? - B i i
Date and Time: " November 28, 2022 4:07:34 PM . - . Pu‘rp-*v."\
Host Name: ) SCG0292N94 - . C : This test records a status for each of the automated fests within the Agilent ICP-OES CDS. For detailed lest criteria, refer to the
; attached report. ’
Configuration Details
Model/Serial No.: ‘GEOMA - 7 MY15330001 T
Results Chbsefved Result  Expected Result  Status
Are the Functional Tests results within acceptance criteria?
Subsystem Communications YVes Ves T _-Passm" -
Air Flow o oz pan =

Water Flow

2
@
2
r
)
<
.
Ed
)
P

‘Yes .
Gas Flows Yes ) Yes Pass
RF Generator
Camera Ves T e
Optics Yes T -
Are the Instrument Performance Tests results within acceptaﬁéé ériféria?
Resolution i o . ._._.__: B e
Sensitivity :
Pregision - e
recist Pass

Cverall Test Status

Pass ) T
Date: November 28, 2022 4:16:06 FM Date: November 28, 2022 4:15:08 PM
System iD: MY 15330001 System D; MY15330001

Page 5427 Page 10/27
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- Purposs- This document is under tchange control. Revision histary is maintained and -printéct on each doturnent, Access to the mastar

. . - . . documents is fimited to process owners, Documents receive periodic review and eannot be assigned an evergreen statys, The
This test verifies that the autosampler aperates properly. . . N - : i : . '
’ . qualification performed according to this document refers only to the hardware/software configuration in place at the time of the
Configuration Details 7 qualification. Agilent Technologies recommends that instrument canfiguration change management procedures be in place in order to
) e et el s L e e e e SR maintain the validation process, Any changes to the analytical or computer hardware or software must be clearly specified. A
Model/Serial No.: 63‘19"\ e AL}15229240 o : change management system provides a means for determining the degree of requalification required according to the extent of the
Results changes made. All details of the changes must be thoroughly recorded and documented, together with details of completed tests and
A ir results, 2 Har e/softw d § 'S 2ility.
Criteriz Observed Result  Expected Resut Status their results, Note: dwar are configuration management is the customer’s responsivility.

Does the autosampler successfully move to the specified v Pass

location{s)?

Cverall Test Status

Runs: 1 —

Datg: November 28, 2022 4:16:06 PM

Date: November 28, 2022 4:16:06 Pii
System 1D: MY15330001

System IO: MY 15330001
Page 11/27 Page 12727
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Training requiirements note: The delivery engineer attaches an ACE _techniﬁue-sbedﬁi: training centificate to the Equipment
Qualification Report (EQR). Obtaining ACE techﬁique-speciﬁc certification includes pre-requisite trainings for Data zritegrity. General
Complance tnpicé {GMP, GLP, ALCOA, etc.}, instiument hardware and software components, and the ACE technique itself. The'one
cestificate encompasses all pre-requisite trainings as documented in the Agilent Leaming Management Systern called Success
Factors.

© 2022 by Agilent. Technologics,

o

' Document Name: Certificate of Qualification for ACE

. * . Agilent Crosstab C_orhplia.nce Services

Agilent Technologies

Date: Api 17,2022 111113 P
Drive Serlai f: SOLHIEBA Platform Reviaion:

Agilent Compliance Engine Self Qualification

ACE 33127

acrots multiple similar handware comporions of the qualified systams,

Individual zeli-quailfication roports for oach spedhc technlgue Installed are oizo available upan request, They provide additiona’ delslls
on the genaral ropodt from the eontiso ssmmary snd ore structurod by tho attual algordlhma shalionged during tho process. Thare iz
wota 4 botwesn and QQ pregram 1esit becouao some sigoithms are vsed by sovern osls and

Tochnigue Type ‘Tests Completed Result
Alomic Absorgtion 7 Lonfarms
Caplliory Elecirophoresis 10 Gonfarms
Dissclulion : B Gonforme
Emizsion Speciroscopy 3 Conforms
Gos Chromalagraphy - GCMS w Conforms
Cos Chromatography b Conlorms.
Gl Permeation Chrormatagriphy E] Conforms
ICP-M5 [ Conforms
infrared Spoctroscapy ) 7 Conlorma
Liquid Chromatography 17 Caonforms
Liqedd Chrommagrap.hp LCMS (-] Conferms
Microfluldics 18 Conforms
Sampig P -Gas phy # Conferma
Sampis Prepastion -~ Liquid 5 Conferms
Chromatography

porse Fluld CI grap 15 Confarma
SoHware 6 Conforma
Uv-Vig Spectrapholometor 13 Cenferms

Querall Qualfication Stotus

iConforms

Location Category Document Name ‘ Page
EQR General Certificate of Qualification for ACE 74
EQR General Cperator's tréining cerdificate and qualifications iE
EQR General . Operator's training certificate and qualifications . 16
EQR General Certificate of System Qualification 17
EQR General Instrument's Test Report .18
EQR General Saoftware verification 21
EGR Material Certificate of Analysis Wavelength calibration solution 22
Date: November 28, 2022 4:16:06 PM

System ID: MY 15330001

Page 13127

Date: November 28, 2022 4:16:08 FM
System 1Dz MY 15330001
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- X CGenyt
bocument Name: Operator's tmir.wing certificate and ciuaiiﬁcatibns Document Name: Opsrator's training certificate and quaifications
ﬁ Agitest Technotaghas Agitent Technalogies
. o S .
Certificate of Completion Certificate of Completion
- Name: Worawit Timaial Learner Name: Warawit Timakul
s ; " ini ’ Title Of Course: ANV-CE-ICPOES-2-007.C: CrossLab Complinnce Hardware Specifie Delivery for Agilent
9 E : > rt N
Title Of Course: ANV-CE-ICPOES-Z-005-A; Agilert 5100 ICP-OES Support Neoptiyte Trining ICP-OES Systoms
Completion Date: August 25,2016 Completion Date: October 30, 2020
Certified By Company;: Leaming at Agilent - . Certified By Company: . Learning at Agslent
Ali Scrvice oad Support lr:Inln;,: sortificates have the following specific imitazions. All Sgrviee and Suppert training creti ve The following apeeiilc Hraltsti
A certfieste for Sewvice and Suppor: tining i anly valid while employed by Agilent Tochnelagi €1 ¢ whilc working st aa Agilentauthorized service * Acerillicatc for Servige and Suppart training ks euly valid whils employed by Agilont Tachnologies or while warking 28 n Agiloal-tharized seevice
smii«. theaugh whiich the scrvice employes has ongolng acoess tw Agitent's: Salcty Alersy, Servioe Notes, im=mrlnw=h:;i=-1 u_r:dmg;- ;IME ?NN:& current provides, through which the serviee m;:ll;}ngn Bas ongsing access l.npj\es’;:lcm"r‘.: Safuty Alerts, Scrvice Noies, iniemal techiical updates, update Lralniag, cureent
ocuinestiation, lechnical support, carrent parts, erd pans updates, Complelion of tining aloe, withaus being eruployod by Apilent Technologics, does not documentation, (vehtieal suppost, curreat parts, bid pasts updaics. Completion of tsining alone, withoul peing enployed by Agtlent Techaotogkes, docz nol
qualify a5 individuat to sfely install, service or mointain Agilent products, qullfy an individual to safely Install, servics or maintain Apilcnt products.
Date: November 26, 2022 4:16:05 PM Date: Nevember 28, 2022 4:16:06 PM
System 1D: MY15330001

System iD: MY15330001
Page 15727 Page 16/27
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. Ganerie . o Eaverdl - X : a . .
Document Name: Certificate of System Qualification Dacument Name: ; Instrument's Test Report
Report Summary . L L
Asilent o inarumeni Medel . Aglient 5100 VDV ICP-QES
gilent Technolagies nstrument ID GBO11A
. . nstrument Serial Numbar MY15330001
Certificate of Completion Sotwara Varsion .
Firmware Version 2934
Texted By Worawit T,
Leamer Narne: Worawit Timakul Test Comploted On 2B-Nov-22 3:26:24 PM
Title OF Course: . AN-CE-S§-1-030-A; ACE 3.X User Update Training Roault Summary -
Rasoluion Test Pass
Completion Dats; Tuly 1,2020 Sensitulty Test Pess
Precision Test Pasg
Cenified By Company: Leaming at Agilent . ResolutlenTest -~ .. . . ..0 BRI - ... Pazs ..
Eiéméﬁanvalchh Spocileation  Widih
N {174.213 nen) ‘S840 Fab
. ) ) : Ag (188,990 nm) 5520 645
A Service and Suppart training eeriif tiave the following specific Jiml s - € (193.027 nm) 51150 £.05
. Mo (202.032 nm) 820 6688
A cenificaie lor Service and Suppert icaining iz only valid while employed by Agilent Teeknologies or while working a5 an Agilest-avthorized service o A T
provider, thraugh which the service coployee bas engoing aeeess 10 Agllent's: Safcty Alens, Service Notes. intemal technica!l updates, updaie imining, cumons " (206:158 am) 513,40
documentotion, 1echnical suppodt, cumenl goarts, and parls epdaics. Complclion of mining alonc, withow being employed by Agilent Technologies, dos not Zn (212,857 nem) 870
qualtly an individual to safcly instell, service or malntaia Aglicat products. ‘ o - RO
) Pl 353 nm) £9.50
Co (220,635 nm} $7.20
Ba {230.424 nm) £9,40
Mn (257,610 nm) 21330
Mn (260.568 nm) Z20.30
Cr [287.716 na) £11,60
! £25.00
Cu {327.395 nm) 51420
Sr(338.071 nm) 33,50
Bn {455,403 nem) 24400
£ 35.00
= 35,00
Ba {614,171 rm) " s42.00
Ar(675.283nm)  Z74.00
K {766,49% ) = 80,00
Paga 103
Date: November 26, 2022 4716:06 PM Date; Novermber 25, 2022 4;16:08 P14
Systom 1D: MY15330001 System I0: MY 15330001
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_Document Narne: )

" Instrument’s Test Report

."Agilent CrossLab Compliance Services

Sensltivity Test
Radiat
Element Wavelanglh  Specification

As {188.980 nm) ‘2480
Sa (196.628 rm) 2410
2n (213,857 nem) 2420
Pb (220.353 nm} 2450
Mn (257.61C nm} 235180
Al (396,152 nm) 334
Ba (493,408 nm) 340
K (766.491 nm) z13
Axiat
Element Wavalength Spacification
As (162,586 rm) "2 7080
S0 (196.926 nm) 21590
Zn(06200nm | &3m0
Zn (213.857 nm) 217430
Cd (214.439 nm} 42274
Ph (220.353 nm) & 320.0
Mn{257.610am) 2106250
Cr (267.715 am) 210280
Cu (324.754 nm) 2190
Al (396.152 nm} 250
Ba (463,408 am) 2600
K (766.481 1) 2240

Mcthod  Ratio
SHBR 1244
$RBR 74.4
SRBR 41508
SABR 1919
SRER  .12083.1
SBR 8o
S8R 103.1
s8R 39
Mothad  Ratio
SRAR 2506
SREBR 1722
SABR 13605
SRBR  0120.7
SmaA  anss
SREBR 6867
SABR 391603
SRER 48523
s8R 857
s8R 243
s8R 2754
S8R 81.9

Siandard  Blank
1263.4 8.1
9036 1129

58679.6  189.0

3092.4 2225
3030641 6265
412671 4so00
12757205 12250
1111098 227332

Sundarg Blank

36874 1520
29022 2301
178462 1888

2004930 480.0

15654392 3574

165021 5710
1553718 18512

1766232 1297.2

2680738 40203

2710328 107224
BO34S80.3 290687
WTTEOAL 443704

Page 2ol 3

- ® 2022 by Agilent‘l’_echnol@gles.

Document Na

me: L lr;klrument‘s Test Répcrt R

Agilent CrassLab Cozﬁplian’ce Services

Preclsion Tes: ‘Pasa
Radial

Eloment Wavelongth  Spacification  Measvred

. . : ... . Value%RSD
Az {158,980 nm) 260 0ge
Sa [196.026 nm) 5260 1.0t
2n (213,857 o) £1.50 Tam

i (220.953 Am) <260 041
Mn (257.640 nm) <1.50 0.43
A (385152 ) £1.50 0.39
Ba (493408 nm) =150 685
K (765.451 nm) s1.50 028

Axiat
Element gt Sp A
Valug % RSD
A3 (188,960 ) £1.50 0.87
S0 (195026 am} - <150 075
Zn (206,200 nm) 51,50 042
2n (213.857 am) 1,50 0.5
G 214,436 naz) S8 ose
Pt (220,353 am) 5150 0.48
Mn (257616 nm) s1.50 050
Cr (267.716 nm} £1.50 0.43
Cu (324.754 nm) %1.50 o8
A1(398.152 nm) £1.50 048
Ba {4$3.108 nm) 51,50 0.71
K {768.49% nm} $1.50 450
Pagedofld

Date:
System ID:

November 28, 2022 4:16:06 PM
MY15330001

Page 18/27

Date:
System 1D

November 28, 2022 4:16:06 PM

MY15330001
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Document Name: - " Software verfication -+ © ' o ‘ R : Document Name:

‘Ceﬁiﬁ'&ate of Andlysts Wavele;tgth cafibration solution *

Dinte: Mondzy, November 28, 202 Time: Ad4IGPMIUTC  Howl Nt SIODVDV-HI

+07:00:00]
Windows User Name:  Admin gulmm::rmm or Producl Narm: ICP Expent QER?EHQ;‘EE OF ANALYSIS
TiastwT Typar Nik Addittunsl Packopes: Na

Agilent Product Name: Wavelangsh Culibrstion Sotution for IGP-DES & MP.AES, § my/L, 500mL
Agilent Part No: ss2toa0see
Lot Mg 012383521

Buse Reference File Nawme ; ICPReferoncliie.xml

Summary : Product Specifications
| Anatyte i Sterting Malerial | CAS3 Ceifted Cone. Cartliad Eonc,

Oversil Evaluation of Inataliazhon Check |PASS ] ANGR | 7meE2 | 2000 % 0.03% ma 0012 0028 Myl

’ Ax s TAR0IE | S90Y £0.025 mgr. SIOUE 0825k
Fllc Report Summary [ FallO | WIS | 0% £t gl 50002 GO2S mell | |
‘ ) €d cd FAAOXTD | 5000+ 6,625 mgh, SO0+ C.e28mpll |
Namixsing fica o tvalid fkes found o o TADEd | 5208 %0025 mo. 3N X 0025 meh, | ¢

) € CiNOoh | 13548384 | 500 + 0025 mal 5000 LA mgll |
e gystom fite dilfenénte fosiod = = TGS | 2908 002 gl A OIB et | -
K (o5 TIRTS | B0 025 gl

Flics Regplstration Report Sushinary

Mutein: 5% HNDy
Flles Registraton check not required foc this produet

intondod Use: Thiz sohtion Is Intendad for uxg 29 n cotifid refurence mataeal or celibration standard for inductively

* edupled plosmo eptleal artlzslon speciroscopy (IGP-0ES), Inducively couplod plasma moas spectromatry {iCP-MSL, otemic
Reglstry Report Summary obrarption spectroacopy {iame AAS or GRAAS). microwive plasma stamic emlzsion epestroscapy (MP-AES),
Registry eniries check ot auird for this procict Xefey Aluarcseance spaetraseeny (KAF], ard sthor tochnigiias for alomental snatyals,
Corti x ifiey: Thiz CRM i 2 quality Sy3torr that b rogistored o i:o
. 3007, 150 17034 and ISB/EEC 17025, This CAM wee prepored to the certifiad shown phova by gt
methedy ying single-alement concantrates thatwere conified uaing the "High P ICP-0ES” I by

. NIST pnet pre ireclly trecoabla to the MIST SAMs fisted beiow, This achution was smbllizos valig high pumv ritde uld
MNDs) and dilutad vaith Aitarcd (1:22pm), T8 Meahmm deiznized welor. Tha belancas wacd in the preparation of this SAM sre
caftbrased mwlnrwmhmennbﬂhymnls'r Al volummlc diluriens ara parfomad in Cloar A colibrited glesawore. The
cortifiad wore e Socondury i the ceriivd
concantrtions was perfammed vaing ICP-OES that was callbrbtes and/er referencod ajslnat NIST SAMz: 5101, 3105,

+ 3104g, 196, 113, N 122 2114, 1141, 3132, 3134.313# 3128, 3140, 3163q, ond 31020 The uncertality pastciatod with evch

. cefiifiod bofl faprasai tha axpands ot the 35% krvel using a coveraga factor of k=2,

H for Bae: Agllent thet the salution be thotougily miced by ropaated shoking or awitling of the
botlo Jimediataty priot 19 tos. To sehiews the highast accurzcy the anplyst shavid: {1} wa0 enly pre<cleaned containers and
tranifarware, (2) 3voit pipetting directly from e CRM s arlgine sanealne, (3) ueo 3 mikimum subeampe size af 500 (1)
make dutions usltng wiibrated belancan or cartfiod volumetris cnas A flagks e pipottes, () d.luutp ualwn. mmg 1h|
sutsg mbtr s the criging! CRM, 2md (8] naver powr wied proguct back irto tha originet !
kgt tghtly capped and stored under nermal labaratory congiinns. Do not frouzs, hux_ ar wum 0 diract aundight,
Minimize expezure to meiatuze o high humidity,

Pagu o3
Date: November 28, 2022 4:16:06 PM Date: November 28, 2022 4:16:05 PM
System I MY 15330001 System 1Dz MY15330001
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‘Document Name: " Ceftificate of Analysis Wavelength Ealﬁhéaﬁ-_fm $olution . D"‘:”m?m Name: . . - Certificate of Analysis Wavelength _ca.l_ib‘ralion salution-

I"uc_u ith:xpl' »d‘u - Beié S 'd—‘m - Haesrd Inlocmatlae; a-i.ewws.wnmsmrm.-m%mmmmnmummm
lutlen urlil the oxpirtion showr Belaw, provid

H .Fnrlud of Vxﬁn“nr Agllent ensures thy lccurlayof

Inavruetiors for ese ore fallowed, During the periolf of vallty, B purchrser will b actified If thls product Is mcatiad du to This-rolution was datsrmlnsd 18 b b " o150 17024 aod 1500
any sighificent changas fre the stablly o hy salution, L Gulde 35 Raplicuta samples of the finluhed salution weers ansbyred & canfim Tts hotsagatiily, In mccordenes with 059 643
e . d Suabiy. T 4 = siallat yub-sernpla than 4pedifad In the
p Tor Usa. s dlng tfrod vl i
Somple lot epprimes;
3 : j E 3 . Farther informatians Ploass enitast Aglant for tarthor Infermstion shand this AN,

Date of roloosa: 21 Jamary N22 A ——— Quality Cy Thia qually theci
Sute of axpiratien: 1 Juby 2071 Chauck owdresy, ordlying Hhea N 150 621 = unlity M I {TUV NORD ot Rag. fin, 44100 10560201]

+  Aceredited 12180 17034 Gararal Rugulimmerts for ths Compatence of Fafstanca Matedal #raducers

AR St No. 2252.00)
@ 150 1714 rafaminzay addilionst requitemants spacified it 50 Qalde 31 and 15Q Guide 35.
+ Accdlid 0 ISOAEC VIG5 ! Rn fartm o) Taating and Callbraion Lboratariak (A2 A Cart.
No, Z1L0T

= LG Saann LIV ARS Rand Nonrhuecw, Nt R3] Y]

Paga2al Prgadaly
Date: November 28, 2022 4:16:05 PM Date: Navembar 28, 2022 4:16:06 PM
System ID; MY15330001 System [D: MY15330001
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@ 2022 by Agilent?gcnnologles i ) Aéileni Crogslab Compiian'ce Services

This signature page was created and published because the ACE sign-off action was executed, which is valid for the entire document,
including attachments. The ACE sign-off is an electranic signature that requires twe distinet identification com;':oner:ns: unique usemame
and personal password. The Agilent representative who has delivered this service understands the rmeaning and legal status of an
efectronic signature, As & trained official operator, the Agilent representative has a unigue password and logon to access ACE and
electronically sign this document. (Other e-signatures can be applied to this document using a Document Content Management or other
suitable method defined in your data access angd contrel procedures.)

Details

Full Name of Signer: Worawit Timakul
worawit.timakul@agilent.com
Novernber 28, 2022

Executed protocol and published this original version of document

Legged On User Name;
Signature Creation Date:

Reason for Signature;

Regulatory Discliimer

Tris document provides a protocol to verify and record instrument canfiguratien and evidence of proper operation, 1t has been prepared from our
intorpralation of applicable regulations a5 well 23 industry best practices. The decument is designed 1o provide an Important component of 2 eomplete
compliance package. Validation depends upon many factors and use of this protecol alone does not assure compliance, Agilent Technelogies makes no
promises or representatlons as to its sulficiency for any specific regulatory program.

Warranty

Agilent Technologies makes no warranty of any king 10 this material, including but net limited to, the implied warranties or merchantability and fitness for
shall not be liable for errers contained havewn of for incic i or guential 4 ges in connection with the

a particular purp Agilent Technologi
furnishing, performance, o use of ihis malerial.

Date: November 28, 2022 4:16:06 PM
System D2 MY 15330001

Page 25727

. @2022 by Agilent Technologies

Agilént CrossLab Compliance Services

Lisar Manne: v

Hasinmne: 308

OQ HW ICP 5100 Envl rogearc, Tranzaction log :

Time Yransaction  Activity Type of T i p formatl
State Parformed X
MNovembar 28, 2022 Audit SecaslonCrozted  Seaslon Hons
40215 PM
November 28, 2022 Start Configusation Seusfon Nane
40215 PM
Novombar 28, 2022 Audt Entilement Usonsing Uzer is FlaldEngineer and
A4:02:15 Pt does not requite an unfock
code
November 28, 2022 Audil EqplLoaded Sasaion EQP dotaila for pimary
4:06:30 PM tochrigue B8] -
Flla path:
[ProfacolPacksEs/Configuratl
©n=/02.50Es,02,50.8q0],
EQP Flie Name:
[E6.02.50.eqp], EQP Name:
agllentRecommenced;
Novernber 26, 2022 End Configuration Seszlon None
£:08:32 PM
Novernbar 28, 2022 Start Qualifeation Session [+le]
4:05:15 PM
MNeovernber 28, 2022 Stant Execution Praparation : 5100 VDV: Nene
4:08:38 PV Qualitativa Test - Mo sstpeints
associalod
Novernber 28, 2022 End Execulion Preparation : 5160 VDV: Run Cownt 2 1
4:07:38 PM {Qualtalive Test - No setpoints
aszociated
Nowartiber 28, 2022 Stant Execution Instrument Tests ¢ 3400 VV:  Nona
4:07:38 PM Quathative Tust - No sotpolats
aasociated
Newember 28, 2022 End Exasulien Instrument Tests : $109 VEV:  Fun Cound 21
4:08:52 PM . Qualitative Tast - No setpaints
asgociated
Page1/2
Date: November 28, 2022 4:16:06 PM
Systern 10: MY 15330001
Page 26/27




@20_22 by Agilent Technelogles D " : ’ o . B Agilent"f.‘rossLa’b t_:ompliénce Services

IR HaMGa: WOraHL T e . . B .o . Fyaran

. T Hesinems: 8660297

Feat Dt Novamber

O HW ICP 5100 Envi sessarc Transaction log:

Time Transaction Activity Type of Transaction Cpllazal Information
Stato Paerformed
Noviember 28, 2022 Slort Execulion Autosampler Qperation ; None
4:09:01 PM Autesampler 1 - SPS4:
Qualitative Tost - No notpsints
2saociated
Novamber 28, 2022 Eng Exszullon Autoszmplor Operation ; Run Count:
4:09:05 PM " Autosampiar 1« SPS4:;
Qualhiative Test - No zetpaints
azzeciatod
Nevarmbar 28, 2022 Eng Qualfication Sessien og
4:09:00 Pid
Novemzer 28, 2022 Stant RAepariing Sesgion Mone
4:05:09 PM
November 28, 2022 Addil Repertng Session Report Generated ;
4;74:45 PM Certificale
November 26, 2022 Audlt Raporiing Session Repor Signed ; Cartiflcaie
415:27 P FOF Name; QQ HWiCP
5100 Envi
researc_20221128_Cerlficat
«_1.pdf
User Name:

worswit Umekul@aglient,com
Full Name of Signar: Wargwit
Timakul

Reazon for dignature;
Exccuted protoco! and
published this ariginat version

of dogument
November 28, 2022 Audht Reporting Session Repon Generalad ; Report
4:15:43 PM
Page2l2
Darte: November 28, 2022 4:16:06 PM
System ID: MY15330001
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pxE Inctech Metrelogical Center Co.Ltd.
EEE 39/1 Soi 82, Sukhagiban 5 Rd., O ngoen,
BB Samai, Bangkok 10220, Thailand

Tet. (662) S08-8820 (aute 10 fnes) www.imcinstrument.com ’f/,//r?:\\s‘ Cefibration Cert. ¥ 3684,01
ISOVIEC 17025

Certificate of Calibration

Certificate No. : MT22-6773

Page : 1of2
Customer ; Environment Research & Technoiogy Co., Ltd.
Address 1 25/114 Moo & Soi Chinaket 1, Ngamwengwan Road, Toongsonghong, Laksi, Bangkok 10210
Description 1 Incubator Order No, s 3555/22
Manufacturer : Sanyg Received date : Dec{8,2022
Model : MIR-254 Calibration date : Dec¢ 12, 2022
Serial No. = 1103017 Environment Condition :
Identification No. . ERTC-L-IN-066 Temperature T {264M0) °C
Calibration Place :  Customer Laboratory Humnidity s (50+~30) %RH

Calibration Method  : Calibration were conducted using In-house cafibration procedure CP-MT-006 Accerding to
comparison with LX] Data Acquisition Switch Unit with sensor. The calibration methods
baged on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
andior Humidity Coentrolled Enclosures. '

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Bate
LXI Data Acquisitiors Switch Unit with Sensor 34972A MYS7003222 MT22-5488 Oct 06, 2023

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the intemational Systern of Unit {S), through
National Institute of Metrology Thailand ( NIMT )

O
The reported uncertainty of measurement was based on standard uncertainty multiplied by cove, clor k =2, %
*

providing a fevel of confidence of not less than 85% I by 72
S &

Z S

-,f-/ i,

Calibrated by :  Mr.Jiraphan Sreebannasarn Approved hy :

Issue date : Dec 19, 2022 { Mr.Choophorlg Khumdet )

This calibration cartificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co,, Lid

Rev.02 / Mar 2020 FM-MT-0%:

=8 Inctech Metrological Center Co.Ltd.

BEES 39/1 Soi 82, Sukhapiban 5 Rd.. © ngoen,

EEZR  Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (auto 10 tines) www.imcinstrument.com

e
e Calibraion Cert, % 385401
IR

&,
Iy
EROAEC ET02S

Certificate No. : MT22-6773
Page : 2of2

Function ;. Temperature measurement Result @ Without adjustment
Calibration point : 20 °C Resolution : 0.1 °C
Calibration . o re Uncertainty of
point Termperature of UUC” at each position {*C } measurement
(°C) Cht | ch2 | ch3 | Ché [ Ch5 |{ Ché& | Ch7 | Ch8 | Chs {+-°C)
20 19.634 | 18.407 | 19.345 | 19.258 | 15.687 | 19.616 | 19,630 [ 19.542 | 19.588 0.65
Setting Indicating Measured | Measured | Overall
temperature Temperature stability ; uniformity | wvariation
() &) (+°C) | () (°c)
20.0 201620.2 0.91 0.87 .5

- #1 Lower Left Front
-s7 #2 Lower Right Front
. #3 Lower Left Rear
s b #4 Lower Right Rear
o #5 Upper Left Front
. . - #5 Upper Right Front
#7 Upper Left Rear
»ad / #8 Upper Right Rear
! P ® #3 Geometric Center
W
Erontyview

YUC™ = Unit under calibration

Uniformity = Maximum and Minimum <ifference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of ternperature value between the maximum and minimum any time.
Stability = Ore half of the maximum difference of measured temperatures at any cne probe.

«00o0-
Rev.02 / Mar 2020 FM-MT-01¢




= Inctech Metrological Center Go.Ltd. S,
39/1 Soi 82, Sukhapiban 5 Rd., O rgoen, S
Saimai, Bangkek 10220, Thailand % e

Tel. (662} 909-B820 (auto 10 lines) Www.incinstrument.com %fﬂ\‘
g

™

)¢

“

ACCREDITED
Calidratian Cert. # 3884.0%
ISONGC 17028

(i

Certificate of Calibration

Certificate No. MT23-1348
Page : 1of3

Customer Environment research & Technology Co.,Lid.
Address 25/114 Moo Soi Chinaket!, Ngamwongwan Roead, Teongsonghong, Laksi, Bangkok 10210
Description Heating Block (TC -K) Order No. 0030/23
Manufacturer Hanna Received date Jan 02, 2023
Madel : HI8398000.02 Calibration date Jan 02, 2023
Serial No. G0059491 Environment Condltion :
identification No. ERTC-L-In-112 Temperature {25+-10) °C
Calibration Place Customer Laboratory Humidity { S0+-30 ) %RH

Calibration Method Calibration were conducted using In-house calfibration procedure CP-MT-009 According to

comparison with LXI Data Acquisitions Switch Unit.

Reference Standard Instruments :

Instrument Model Serial No. Ceriificate No., Due Date
LX1 Data Acquisition Switch Linit 34872A MY439020005 MT22-6392 Dec 06, 2023

with RTD Sengor

This result of calibration was found accurate as shown on date and place of calibration only,
Traceability = This measurement are traceable to the international System of Unit {S1), through
National Institute of Metrology Thailand { NIMT )

providing a level of confidence of not less than 95%

Calibrated by :  Mr.Jiraphan Sreebansasarn
Issue date : Jan 06, 2023

Approved by : il
= Mr.Paruwat Phuklan }

This calibration certificate shall not be reproduced other than in full except with the prior writien
approval of inctech Metrological Center Co.,Ltd
Rev.Q2 ! Mar 2020

F-tT-01

23 Inctech Metrological Center Go.Ltd.

. 28 39/1 Soi 82, Sukhapiban S Rd.. O ngoen,

228 Saimal. Bangkok 10220, Thailand

Tel (662} 909-8820 (auto 10 fines) www.imcinstrument.com

Ay,
\‘\“\\_/ s,

2

A

e,
;
i

o, i,

W

NG Collbration Cert £ 386400

il ISQNEC 17425
Certificate No. MT23-1348
Page : 2of3
Posit]
Top view
Function : Temperature measurement (Cont.) Result Without adjustment
Calibration point : 150 °c
Immersion depth : 50 mem,
vuc Standard uucH Uncertainty
Position No, setting reading correction of measurement
(°cy (] (°c) {(+-°C})

1 150 153.801 3.501 0.12

2 150 153.612 3812 0.12

3 150 153.921 3.921 0.12

4 150 150,662 o.682 0.12

5 150 153.559 2.558 0.12

] 150 153.631 3.631 0.12

7 150 154.258 4,258 0.12

B 150 154,463 4.463 12

9 150 154.486 4.486 012

10 150 154.461 4.451 012
UuC* = Unit under calibration
Rev.02 / tar 2020 Fiv-MT-01



i 3 mm Inctech Metrological Center Co.Ltd. S,

EE i BB 39/1 Sof 82. Sukhapiban 5 Rd.. O ngoen. e

e EEER  Saimai, Bangkok 10220, Thailand i@% 5
Tel. (662) 909-8820 (Auto 10 fres) www.imcinstrument.com "fz,,f”/ﬁ\:\:\@ Calibration Cert.# 388491

1ISONEC 17025

Certificate No, : MT23-1348

Page : 30of3
Function 1 Temperature measurement : Result 1 Without adjustment
Calibration point T 150 ¢
immersion depth HE- mm.
uuc Standard Juc Ungertainty
Position No. $etting reading correction of measurement
{°c) (e} ¢c) (+-°C)

1 150 154.817 4817 G112

12 150 154.137 4.137 012

13 150 154.284 4.294 0.12

14 150 150.914 0.914 0.12

15 150 154203 4203 012

16 150 183.716 3.718 0.12

17 150 154.134 4,134 0.12

18 150 154.312 4,312 0.12

19 150 154,143 4143 .12

20 150 154.166 4.166 e.12

21 150 153.133 3133 012

22 15G 153.083 3.083 0,12

23 150 153.499 3498 0.12

24 150 154.248 4.246 o012

25 150 153.4861 3.461 D12

LUC* = Unit under calibration

-o00-
Rev.02 1 Mar 2020 FM-MT-03¢




TECHNQLOGY PROMOTION ASSOCIATION (FHAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
53478 PATTANAKARN ROAD SOT 18, SUANLUANG. SUANLUANG BANGKOK 10250

TEL. 0-2717-3000.27 FAX.0-2719-9484

Certificate of Calibration

Equipment :
Manufacturer :
Moded ;

Serial No. :

ID No. :

Submitied by :

Location @

Received Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
(/ Pornthippa Tameyakul
(/3

Maleg Butkruea
{ 3 Suwit Imjai

issue Date :

Hot Air Oven

Binder

FED 115 E2

11-22823

ERTC-L-In.-076

i,
Saget

LY,
) g(
gih =ik

NN
it

HSC-TISHTISLTDY,
CALIBRATION 0003

Cert. No.: 23TM31
Page: 10of3

Envircnment Research & Technology Company Limited,
25114 Moo 6, Soi Chinaket 1, Ngamwongwan Road,

Teongsanghong, Laksi,
Bangkok 10210

Laboratory (ERTC)

4 January 2023
4 January 2023
{26x10)°C
{50 £30)%

Preecha Hiahib

Wy, -

Approved Signatory

16 January 2023

The Uncertainties are for a confidence probability of approximately 95%

This certilicaw may not be repeoduced ather thun in full, except with the prior writign

Approval of Hic head of Caorporate Services 3 - Bquipment Crlibmtion and Testing Servives.

A 0049318

Equipment ;

Condition As-Received :
Reference :

Procedure Used :-

Hot Air Quen
Used Itemn
2301-00020N-2

Cert. No.;
Page :

23TM31
2of 3

Calibration were conducted using caifbration procedure CP-0T02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ) and

Tnermocouple Type T.

The temperature scals used was based on T5-90.
Condition of this result of calibration

1, Reference standard instrument:«

Instrument
1) Data Acguisition

Model Serial No. Cert. No,
349724, MYS7013823 220M24

2. This certificate Is valid only 1o the item calibrated on date and place of calibration.
3. This certification is traceable fo the International System of Unit.

Result of Calibration ;-
Function of UUC* ;
Fresh air setting :

(*) Without Adjustment
Temperature Source
Close

=

" $

2 4
&
3
g (et}
e
H
i 18
I 7 /
NN c o
Wid
b2 W

w

Probe Installation Details ;
a= 50 om
b= 50 com
¢= 50 cm

Dimension of Chamber ;

D= 0.40
W= 0.60
H= 0.48
Capacity = Q.12

m
m
m
m*

Due Date -
26 Feb 2023

Environment during calibration

Beginning Finished
Temp. {°C) 28 32
REL.Humid, ( % ) 680 55
AC Supply [ Volt ) 220 221

Ref, Std. ID No.: @
Calibration Point

Position:z| [(t04)}°C {180)°C
1 21-17RTD-01 | 22-177C-01
2| 21A7RTD-02| 18-17TC-02
3 | 17RTD-03 C03
ry 17RTD-04 |
5 17RTD-05
& | 1TRID08
7 17RTDO7 |
) 17RTD-08 | 18-17TC-08
9fref) | 17RTD09 | 19-17TC-09

Pk

a 1142806




Equipment : Het Alr Oven Cert, No.: 23TM31

Condition As-Received : Used Item Page: 3of3
Reference : 2301-00020N-2
Result of Calibration :- (™) Without Adjustment
Function of YUC™: Temperature Source
Fresh air setting : Close
Calibration vucr [ 11310 Temperature Temperature Qverall Uncertainty Coverage
Point Setting | Reading stability uniformity Variation . Factor
(°¢) C) £'e) (x°C) (°C} 8D (£°C) K
104 104 104 Q.18 24 26 0.86 2
180 180 180 0.34 6.1 8.8 1.8 2
Calibration Measured Temperature ( °C )
Point Position
{°C) 1 2 3 4 5 & 7 8 3 (ref)
4 104.819 | 103.324 | 104574 | 104.185 | 103.981 | 103.001 | 105.409 103,368 103.014
180 176454 | 179.253 | 182.386 | 180.810 | 181,998 | 178.253 | 184.620 | 179.227 178.688

Average” : The average of 20 values in each position.

Temperature stability : One-half of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed 2l the same time or at as close an ohservation time as
possible to determine the temperature patiern or hamegeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,
UUC™ : Unit Under Calioration

Note : The reported uncertainty of measurement was included stability and exciuded uniformity .

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

-olo-

[

a 1142805



.

TECENOLOGY PROMOTION ASSGCIATION (THAILAND-JAPAN) 5%%/@5

CORPORATE SERVICES 3: EQUIPMENT CALTBRATION AND TESTING SERVICES AN
534 PATTANAKARN ROAD SOI 1%, SUANLUANG, SUANLUANG BANGKOK 10250 ot
NEC-TIS-TIStIERE
TEL. 0-2717-3000-27 FAX.0-2719-G484 CALIZRATICN 430

Cert. No.: 23TM32

Page: {1 of3
Certificate of Calibration e
Equipment : Hot Air Oven
Manutacturer : Memmert
Meodel : UF 110
Serial No, @ B414.0652
1D No. : ERTC-L-Ir.-098
Submitted by : Environment Research & Technology Company Limited.

25/114 Moo 6, Sci Chinaket 1, Ngamwengwan Road,
Teongsonghong, Laksi,
Bangkok 10210

Location : Laboratory {ERTC)
Received Order : 4 January 2023
Caltbration Date : 4 January 2023

Ambient Temperature : (26+10) °c

Relative Humidity : (S0£30)%

Calibrated by : Preecha Hiahib
Approved by : %L“ .

Approved Signatory
{ ) Pornthippa Tameyaku!
{ /) Malee Butkruea
{ ) Suwit Imjal

Issue Date : 18 January 2023

The Uncertaintics are for a confidence probability of approximately 95%

This eertiflente may ol be seproduced ather than in Gull, exeept with the prior weitien
Approval of 1he head of Corporate Serviees 3 : Fquipment Calibration ang Testing Serviees.

A 0048313

Equipment : Hot Air Oven Cert. No.r 23TM32
Condition As-Received ;  Used Hem Page: 20of 3
Reference : 2301-00020N-3

Procedure Used

Cailbration were conducted using calibration procedure CR-OT02 according 1o direct measurement
method with Data Acguisition which connected with Resistance Temperature Detector { RTD ) anc
Thermoccupie Type T.

The temperature scale used was based on {TS-90,
Eendition of this result of calibration
1. Reference standard instrument;-

Instrument Model Serial No. Cert. No. Cue Date
1 ) Data Acquisition 34972A MYS57013823 22LM24 26 Feb 2023

2. This cerlificate Is valid only ‘o the item catibrated on date and place of calibration,
3. This certification is traceable 1o the International System of Unit.
Result of Calibration :- {*) Without Adjustment

Function of UUC" : Temperature Source
Fresh air setting : Close Environment during calibration
Beginning Finished
fz . Temp. { °C ) 28 32
REL.Humid. { % ) 60 55
] , mf.j AC Supply { Volt ) 220 221
(=3
H 5 :EH’Z g Ref. Std. ID No.: @
T 7 Calibration Point
W h SR - /
= b Position:| (104)°C (180)°C
" 1 21-1TRTD-01 | 22-17TC-01
2 | 21-17RTD-02 | 1817TC-02 |
o 3 17RTD08 | 18-177c-03
Probe Installation Details : Dimension of Chamber : TETT U Y IRTD04 | 19-17TC04
&= 50 om D= 040 m s TTRTD0S | 19-17TC-05
b= 50 em W= €56 m 5 TTRTO.06 | 19-47TC-05
= 50 am M= 048 m 7| TRroor | earreer

ity = 3 e
Capacity o1t m 17RTD-08 | 19-17TC-08

17RTD-08 | 19-17TC-08

. .

a 1142804




Equipment ; Het Air Overn Cert. No.: 23TM32

Condition As-Received : Used ltem Page: 3of23

Reference : 2301-00020N.3

Result of Calibration :- {*) Without Adjustment

Function of UUC* - Temperature Source

Fresh air setting : Close

Calibration uuc~ uuc Temperature Tempearature Overall Uncertainty Coverage
Paint Setting | Reading stability urtiformity Variation Factor
ey | () | ¢y (z°C) (c) (c) | () k
104.0 104.0 104.0 Q.10 .85 1.6 042 2
180.0 180.0 180.0 0.29 1.8 3.2 1.1 2

Calibration Measured Temperature ( °C )
Point Positian
{"C) 1 2 3 4 5 3 7 8 9 (ref.}
104.0 104.630 | 103.574 | 103.239 | 103.951 | 104.422 | 104.052 | 103.192 | 104.041 104.088
180.0 178.591 | 179.816 | 178.321 | 179.612 | 184.118 | 179.987 | 178.605 | 179.735 179.508

Average” : The average of 30 values in each position.

Temperature stability : One-balf of the greatest maximum difference of measured temperature at any one sensor.
Temperature unifermity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed a2t the same time or at as close an chservation fime as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation,

uue* :
Nate :

Unit Under Calibration
The reperted urcertainty of measurement was inciuded stability and excluded uniformity .

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

«glo-

a

Nl

1142803



D METTLER TOLEDO oo METTLER TOLEDO <2

Mettiar-Totade {Thalland) Lid.
Measurement Results
84614 - 846/5 Lasalle Rd., Bangna Tai Sub-District
Bangna District, Sangkok 10260 Repmtabiiity
+66 2723 0382
MT-TH.ServiceSuppert@mt.com NSC-TISI-TIS 17028 Testtoad: 100 g
CALIBRATION 0082 "
- As Found
1 999998 ¢ NiA * astet T (Test Point}
T O
z 99,9988 g /A et
Accuracy Calibration Certificate E 9959599 Nin
Customner 4 99.9998 g NIA
5 99.8569 g N/A .
Company: Environment Research & Technology o Lid. ] 99.9888 9 NA g .
Addrass: 25114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Teongsonghong 7 99.8999 9 NIA
City: Laksi Contact: Ramitz Tasngthal ] 99,9999 9 NA
Zip | Pogtal: 5 9 999999 g NA
Stnte / Province: 10 99,9999 g NIA,
Order Numbe: 8
Standand !
Beviation 000004 g ; NA
Weighing Device
Manh . Mettier Toledo Type: Weighing Instrument S
Wodel: MS2048/0% Asoet Number: ERTC-L-IN-088 E
Serial No B334691537 Tarminal Model: NIA The "d" in the graph rep the roadabllity of the val in which the
NIA NiA 1eat was performed.
Bullding: i Serial No: The results of this graph are basoed upan the absolute values of the diforshcas
Floor: s Teeminel Asset No.: NiAy from the mean value,
Eccentricity
Procedure H $9.9999 9 N/A
Callbration Guldeline: EURAMET £g-18 v. 4.0 (1/2015) 2 100.0000 g WiA
. 3 999990 4 NiA
METTLER TOLEDO Work Instruction: CP/W002/20
4 99,9990 g NIA
This callbration certificate contalns measureaments for As Found . No As Left callb was performed because the device s Toa0000 . A
was not modified after As Found calibration, Therefore, results for As Left corespond to As Found, S g :
The sensitivity/span of the weighing Instrument was sdiusted before callbration with a built-in weight.
In aceordance with EVRAMET ¢g-18 {11/2015}, the test loads were selecled to reflect the specific use of the welghing cevice or to Devistion 0.000g WA As Found
accommodate specific calibration conditions. The "d" in tho graph reprasants tha readabilty of the rangefinterval in which
% Ta:mm the tost was performed.
As Found i Sfart 23.7 °C End:23.6°C | Star:46.5% End: 45.6 %
As Found Callbration Datec 17-Jar-2023 Calibrator: (h MJV
A3 Left Calibration Date: NiA AL
Issuo Cate: 19-Jan-2023 Chawalit Martsuloke
Appraved Signatory:
‘Techrical Manager / Head of Calibration Center
Software Varalon: 1.23.1.11 © MEYTLER TOLEDO Page 105 Software Varsion: 1.23.1,14 ©METTLER TOLEDO Page 2 05
Repon Verglon: 2,18,30 “This ia an orglnal éocument and may not be partlally reproducad withoul the Report Version; 2,16,20 Thia I an originat decument and may not be porllally roproducad without e

Fom Numbar; F502C whilten parmission of the |asulng calibration loboratory. Form Numbar: F103C writlen taslon of the issuing




ot i METTLER TOLEDO = 'c: st METTLER TOLEDO ==

(3]

TH2036-003-011723-ACC-TH - T TH2036-003-011723-ACC-TH
Error of Indication Remarks
As Faund FACT adjustment functionality activated
s Rk Vatuso L . k Eguipment condltion: Good
1 0.0000 g 6.0000 g 0.0000 ¢ i 0.10mg 2 -
- N S i
3 0.0500g ; 005009 00000 G2 mg 2 ext calibration according 1o customer's procedure
3 0.1000 g 21000 ¢y 0.0000¢g 0.12myg 2 Calibration data not decide by calibration laboratory
4 0.5000 g 0.5000 ¢ 0.0000 ¢ 0.12mg 2 End of Accredited Section
5 1.0000 g 10000 g 0.0000 g : 0.12mg 2 The information below ang any attachments to this callbration certificate are not part of the acerediled calibration.
[ B 5.0000 g 500009 0.0000 g 0.13mg 2
7 10,0000 g 100001 g 400019 0L13mg 2
8 50.0000 g : 50.0000 g 0.0000 g 0.177 mg 2
9 1000000 ¢ $9.9599 g -0.0001 9 : 0.23mg 2
10 150.0000 g 149.9995 ¢ £.0001 g 0.34mg 2
11 | 200.6000 g : 199.9999 ¢ «0,0001 g 0.38mg 2
0.2 = oae
* Asleft
_g: 224
(-4
£
[ For impraved legibility of the graphics
E R only Increasing measurement points
3 - AT TP ata shown and measurement points
g .. <loza to 7oro aro not displayed.
S -

&

& 33 156 8L et

Catibmticn Points [g]

The uncerainty stated Is the expanded uncertainty at calibration obtained by myltiplying the standard combined uncertainty by tha
coverage factor k - which ¢an be izrger than 2 according to EURAMET cg-18. The value of the measurand bes within the assigned range
of values with a probability of approximately §5%.

The user is respensible for maintaining environmental conditions and the settings of the weighing instrument when it was calibraied,

Test Equipment

All weights used for metrological testing are tr ble o national or international standards. The welghts were calibrated and certified by

an accredited calibration laboratory.

Welght Set 1: QML E2

Weight Set No.: Ws57 Date of Issue: 06-Jan-2022

Certificate Number; 177037 Calibration Dug Date: 03-Jul-2023

Thermo Hygrometar

Equipment No.: IN25§ Diate of Issue: 20-Jul-2022

Certificate Number: 22H1503 Calibration Due Date: 04-Jul-2023
Sofwors Vorsion: 1.23.1.11 © METTLER TOLEDO Page 34f5 Saltwaro Varsin: 1.23.1.13 © METTLER TOLEDO Page 4 of 5
Rapon Vorlon: 2.16,20 Thia |3 an sriginal docutont and may nol be partialy reproducsd withou! the Rupan Version: 2.16.30 This Is an erdginal gocument and may not ba panlaliy raproduced withoul the

Form Numbar: F103C. writlan permisalon of the lgauing cafibealion laboratary, Form Nunbar: F103C waittar parmisaion of the lesuing calfaration laboratory.



Calibration Certificate ID METTI.ER TOLEDO g ary 3 e Attachment to Calibration Certificate:

TH2036-003-011723-ACC-TH THZ036-003-011723-ACC-TH
GWP?® Certificate

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with kw2 in use, The formuta shail be used for the estimation of the uncertainty under consideration of
the errors of indication, The value R represents the net load indication in the unit of measure of the device.

Ten coefficient for the evaluation of the measurement uncentainty in use: 1.5-10%/K GWI
Temperature range on site Tor the evaluation of the measurement uncertainty in use: 3K
C n | f. t

Linearkzation of Uncertainty Exuation

1

0.0001g | 2209 Us=0.12mg + 0,00474 mg/g - R NIA

To optimize the stability of the kngarization, besides of the zero load erly increasing measurement points with a test load of 5% of the
measurement range of larger are taken for the calculation of the linear equation.

As

Absoluts and Relative Messurement Uncartainty In Uise for Varlous Nt Indications (Examples) As

0.12mg | 0.55% NiA | NA FOU nd Leﬂ
0.12mg | 0.055% N/A N/A
0.13mg 0.0059% NFA N/A
0.22mg 0.0010% NA NA The weighing device meets the given The weighing device meets the given
12 mg 0,00053% : NIA NA process requirements. process requirements,
R Tests Performed: %] AsFound 1 Astett . No adjustments/mecifications made. As Left results
comespond to As Found.
g £
ES z
% g Process Requirements
et LTS
H - ) E Weighing Tolerance: 1% l Smaliest Net Weight: 0.0500 ¢ Safety Faclor: 2
: - o4 ot T 10T G:"’:"‘ s .“"“‘\WN; 0 a4 1 1z 100 e s'thmm
Weighing Rarga [3] Readiag [p]
Aas Foumd As Loft
[ p——
Smghieg Toberri= T
afe To'Welgh
e e
40001 opittig b0 o
Fmarllpetaty Grnalwat Nt Womgt
Jra—
g
Datrrrinterd
Whifo the valuea In this graph rofiect the actual ragulis, the curves imply & wisual “Thia greph reflacts As Lett losting, unions onfy Ax Found
wan perfarmed.
Softwaro Version; 1.23.1.1¢ ©METTLER TOLEDO Page5of 5 Sofiware Version: 123,111 © METTLER TOLEDG Page 1 of 4
Repon Varglon: 2,16.20 “This ks an ariginal doturent ahd may not be porintly rapreducod without the Report Versien:2.16.30 Thia Is an origino! docutivent and may net be parliolly reproduced without iho

Fom Number: F103C witton pomision of (he issuing calibmtion laboratory, Form Numbo:s F103C witten laskon of the Issuing




Attachment to Calibration Cartificate: METTLER TOLEDG E%

TH2036-003-011723-ACC-TH
GWP?® Certificate

Minimum Weight

As Found Minimum Weight Table

Attachmant ta Callbeation Certificate:
‘TH2036-003-011723-ACC-TH
GWP® Certificate

Measurement Results
Results Summary

- Minimurs waights for different weighing tolersnces and safaty faciors.: £

Safety Factor
Tolarance 1 2 3 5 10

0.4% 011784 g 023700 g 035721 g 080113 g 123215 g
02% | 005883 017784 g 017733 " oze6t6 g * 0.60113 g

05%  ooamsng | 0.04Tdg 0.07083 g 0.11794 g 0.23700 ¢

1% astray 1 oo2asog 0.03526 ¢ 0.05883 g oAt7eg
2% 000587y 001174 g co1TE2g 002938 g 0058835
5% 0.00235 ¢ 0.00470 g 0.00704 g 001174 g 0.02350g

Pass: The determined minimum weight meets the requirement for the smallest nat weight,

As Left Minimum Weight Table

Minimiem wolgttis for differant weighing foietantes and safety factors

Safsty Factor

Tolerance 1 2 3 H 0
01% oi17eag | oa23rong 035721g 060113 g 123215 g
02% oosesag 611784 g 0.17733g 029696 g 650113 g
0.5% 00ms0g | 0.04704 T ogvosag 011784 g 0.23700 4
T 001y 002350 003526 g ‘ 005883 | 041789
% 0.00587 g 001178y 0017629 | 0.02938 ¢ : 0.05883 ¢
5% 0.00235 g T aovatog 000704 | 0.01174g 002350 g

Pass: The determined minimum weight meets the requirement for the smallest net weight,

At these net minimurm weight values, the measurement uncertainty of the weighing device Is equal to or less than 11 (ne safety factor), 172,
13, 15, or /10 of the required tolerance. The values are caleuiated with k = 2 and based on the lingar formula of the mezsurement uncertainty
of the weighing device in use.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past
until test oceurred. For the past, it is necessary to know that the tolerance was met, but net the safety factar. The safety factor is a proactive
measura to apply for future measurements.

Nolss on minimum weight values in above table:
1. [ ™N/AT is shown above, no approgriate valua could be calculated.
2.METTLER TOLEDO Is ot responsible for the definition of the pracess requirements.

Saltwara Veralon: 1.23.1.11 © METTLER TOLEDO Page 2 of 4
Repert Varslon: 21630 This ls a1 odginal document and may nat be panlolly reproduced without the
Form Number; F103C wiitioh pormissian of the issuing [

AS Lefrtl ' : Ll ! bl

" @ Passed
X =Failed
%, = Safety Facior not met

Repeatability

Tost Load: 100 g

0.1% NIA | ! NiA
0.2% 0.00005 g
0.5% 0.00012 g v v
: 0.00004 g* 0.00004 ¢* ; -
~ 1% 2.00025 g ! ] v : A A
% . T N . G i
5% . 000125 g hd

"The calculated standard deviation value is below the rounding error of the balance. The 0.41%d nufe is used for the assessment of this
repeatabllity test and the calcutation of the minimum weight,

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control fmit

Eccentricity

YestLoad: 100

! C.0001 9

A0t01 g
1% ‘ 05000 g
2% 1.0000g Ng
5% 2.5000 g : >
“The waighing tolerance Is met If the deviation Is lass than or equal to the camespanding control limit.
Softwara Varsion: 1.23.1,11 ©METTLER TOLEDO Pagedof4

Roporl Veralon: 2,16.30 Thvig Is un odginal documont and may nol ba parslally rproduced without the
Form Number: F103C wiritien parnission of the lsaulng callbralion laboratery,



Attachment to Cafibration Cartificate:

et METTLER TOLEDO

TH2036-003-011723-ACC-TH
GWP? Certificate
Error of Indication Mettes-Taleck: (Thalland) Lid.
84674 - 846/5 Lasalie Rd., Bangna Tai Sub-District
As Found Bangna District, Bangkok 10260
+66 2723 0382
MT-TH.ServiceSuppori@mt.com NSC.TISLTIS 17025
. CALIBRATION COB2Z
0.0000g 000009 | N/A NiA nA ! NIA NA
5000009 | 0.00009 0.0250 g 0.0500g | 042505 | 0.25009 0.5000g 1.2500 g
10000005 | -0.00019 | C.05005 . 0.1000g : 0560y ; 0.5000¢ | 1.0000g | 25000 ACCU racy Cal i b rati on Certiﬁ Cate
50,0000 ¢ -0.0001g | 0.0750g ; 0.1500g | 0.3750g ] 375009 C
2000000 ¢ -0.00019 | C1000¢g ! 0.2000 ¢ @ 050609 1.000G g 2.0000g 5.0000 9 d
Res v R 4 i w Company; Environment f h 8 Technology Co., Ltd.
Address: 25/114 Moo B, Soi Chinaket 1, Ngamwongwarn Rd,, T ong
ALk City: Lakst Contact: Ramita Taangthal
Zip { Postak: 10210
1 : State /F Banygkok
0,0000 g 0.0000g © NA L NA L NA NI NA L NA Order Number: ‘ m““mﬂmm[m" ‘ |§ M
50,0000 g 0,0000g | 0.0250g  0.6500g © 012509 025009 050009 : 1.2500¢ b aa e e
100.0000 -0.0001 0.0500 0,3000 0.2500 0.5000 3.0000 25000 . L .
g 8 g g gl i 2 ¢ Weighing Device
150.0000 g -0.0081g | 007509 0.3500 g 0.37509 0.7500 g 15000 g 37500 g
200.0000 g -0.0001g ;| 0.1000¢g 5 0,2000 g 80009  1.0000g 200009 5.0000 ¢ A 1 Mettler Toledo Ir Type: Waighing Instrument
Ragul ~ v ~ ~ b ~ Model: MSZ204TS/00 Asset Number: ERTC-L-IN-114
Serial No.: B547728937 Terminal Model: N
The weighing tolarance is met if the arrer {of indication) for each tost point is fess than or equal to the corresponding contral Buikding: NIA Termninal Seral No.: NIA
limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed. Floor: 5 Terminal Asset No.: N/A
Room: 504
2209 00001 g
Procedure
Calibration Guldellre: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDQ Work instruction: CPWD02/20
This calibration ins mea: ts for As Found calibratior. No As Left calibration was performed because the device
was not modified after As Found calibratior, Therefore, results for As Loft correspond to As Found.
‘The sensitivity/span of the weighing instrument was adjusted before calibration with a buill-in weight,
In accordance with EURAMET cg18 (11/2015), the test loads were selected 1o reflect the specific use of the welghing device or to
accommodate specific calibration conditions.
As Found | Stat237°C End;238°C | Starti 456 % End: 46.8 %
As Found Calibration Date: 17-Jan-2023 Calbrator: (h J\[ J 17_
As Lef Callbration Date: A e 4
Iszun Date: JoJan-2028 Chawalit Martsuloke
Approved Signatiry:
Technical Manager / Moad of Calibration Center
Sofwore Version: 1.23.1,11 © METTLER TOLEDO Pagad of 4 Software Varsiom: 1.25.1.11 © METTLER TOLEDO Page10f5
Reporl Vorion: 2.16,30 This e &n eginal decumant snd may nol be partially reproducod without tha FReport Version: 2,16.30 Thia in an orginal documen! and may not be partally rapreduced without the

Fo Number £103¢ writien pormission of the isauing eallbraties faboratory, Form Number: F103& wrilten permission of the lasuing cabbration lnboratory,




Callbration Cartificate ID

e TICCTH METTLER TOLEDO :<:

TH2036-004-011723-ACC-TH
" __—
Measurement Results Error of indication
- As Found
Repeatability _ N
14 ©.0000 0.0000 : 2,6000 0.12m 2 |
Tast 100 i 9 4 H £} &)
o 2 G.0500 g DOS00 g 0.0000 g ‘ 0.13mg 2
- As Found
1 55,9996 ¢ A * ps et 1 {Test Pant) 3 0.1000 g ! 0.1000 g 3.0000g 0.13mg 2
e 4 0.5000 g H 0.5000 g 0.0000g Gi4amg 4
2 99.9399 ¢ N/A : :
-~ 5 1.0000 g 1.0000g 00000 g H C.14 mg 4
3 939999 g NA
L8 5.0000 g 5.0001g 0.0001 ¢ H 6.14 mg 2
4 00,0000 g : NfA e
7 10,0000 g 19.8001 g 0.000% g 0,15 mg 2
S 100.0000 g A, H
S & 50.0000¢g 49.99%0 g -0.0001 g 0.18 mg 2
[ 99.9899 ¢ NiA, q 3z f
: R = ] 700.0600 g i 93.99%% g -0.0001g : 0.24mg 2
7 $99.98¢9 g NIA i
16 1500000 g i 150.0000 9 : 0.0000g 0.34mg 2
8 100.0000 g : N/A ¥ ;
- 11 200.0000 ¢ : 200.0001 ¢ : 0.0001g i 0.38mg 2
9 100.0000 ¢ N/A,
! 100.0000 g NA
3 + 2z ~ A
Standard ‘
Deviation 000005 (¢ ; NA
* Asiaht
6 £ - . N ‘
Tha "d” in the graph reps the of the rang: val in which the % Foe - s For improvad legibility of the graphics
tost was performed, E . e R : only Increasing measuremant polnts
3 T b -t - are shown and measurement points
Tha resuits of this graph a6 based upon the absoluto vaiues of the differences = - ” ¢lasa 10 2er aro Aot displayed.
from the mean value. E R
1 90,6993 g A 3 57 0 452 269
2 | 99.9999 g : NiA Callbraton Poinis {g]
3 99.0899¢ NiA The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
4 99,9998 ¢ T2 coverage factor k — which &an be larger than 2 according to BURAMET ¢g-18. The value of the measurand lies within the assigned range
5 999999 ¢ NA of values with a probability of approximately 95%.
Maximum The user Is responsible for maintaining enviranmental conditions and the settings of the weighing instrument when it was cailbraled,
D000 g NA |
Deviation ;s Found |
: i Test Equipment
Tha "d" in the graph reprasents the readabiffty of the rangafinterval in which
the testwas performed, All weights used for metrological testing are traceable 10 nationa) o interational standards. Tho weights were cafibrated and certffied by
an ditod calthratinn b y.
Walght Set 1: OIML E2
Woaight Set No.: Date of Issue: 06-Jan-2022
Certificate Number: Calibration Due Date: 03-Jul-2023
“Thamo Hygrometer
Equlpment No.: HN255 Date of [ssue: 20-Jul-2022
Certificate Number: 221503 Calibration Due Date: Q4-Jul-2023
Scftwaro Version: 1,23.1.11 O METTLER TOLEDO Page 2ol § Software Version 123.1,11 ©METTLER TOLEDG Pagedof 5
Repart Varglon: 2.18,20 This I an original decument and may nol be parialy reproduced wilhoul ta PRepart Varslon: 216,20 This is e orginal decsment and Mmay not be paninlly reproducad wilhour tha

Form Numbsr; F103C wrilian parmlssion of the isulng callbration laborntery. Foem Numbar: F103C wrillan parmisaian of tha Jesuing callbration luboalory.



oG METTLER TOLEDO cervics st Sosor e GG TH METTLER TOLEDO ¢
Remarks Measurement Unceriainty of the Weighing Instrument in Use

Stated is the expanded uncertainty with k=2 in use. The fermula shall be used far the jon of the rtainty under ideration of

FACT adjustment fusctionality activated

the emrors ¢f indication. The valua R rep the net foad indication in the unit of measure of the device,
Equipment condition: Good
Noxt calibration according to customer's procedure ‘Temperature coefficiont for the evaluation of the measurement uncertainty in use! 3.0-10°/K
Calbration data ot decide by calibration Iaboratory Temperature range on site for the evaluation of the measurement uncertainty in use: 3K
End of Accredited Sscion

Linsarkzation of Uncertainty Exuation

‘the information bolow and any attachments & this calibration serificate are not part of the acgredited calibration.

Sohwara Varslen: 1.23.1.11

© METTLER TOLEDO

Pagedof5

00801y |

2209 : Uy = 0,13 mg + 0.00647 mgig * R i

N/A

Te optimize the stabllity of the linearization, besides of the zero load only Increasing mepsurement points with a test load of 5% of the
measurament range or larger are taken for the caleulation of the linear equation,

Absoluts and Ralative Measurement Uncartalidy i Lise for Various Net indications (Examples)

0.59%
0.13mg 0.060% NA NiA
0.14 mg 0.0066% N/A NiA
0.27 g 0.0012% NiA NI
16my 0.00071% /A N/A
. g - B
5 13
K ) g i
: H .
- %
- - 5o
E e = : N
S leaeme a T

Werghing Range (%]

An Found

Reading [¢]

Software Version: 1.23.1.11

© METTLER TOLEDO

PageS5of S

This s an original document and mey not ba pertially regreduced withaut the
wrltten pomtission of the Bauing calibmlion lobsratory,

Repan Version: 216,20
Fatm Number: F103C

This is an original documnenl and may net bo portally reproduced withoul the
wiiltan permission of the sauing calibration faboratory.
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Attachment to Calibratlon Cartlficate:
TH2036-004-011723-ACC-TH
GWP?® Certificate

GWP®

Attachment to Calibration Cartificate: METTLER TOLEDO S ary rz

TH2036-004-011723-ACC-TH
BWF® Certificate

Minimum Weight

As Found Minimum Weight Tabla

! i Safety Factor
B gam ) | Tolerancs | 1 2 : 3 5 10
C e rt I fl C a t e Esri 20 0.1% 0.13420 g 027016 g 040792 g 0.68895 142555
0.2% 006688 g 0.13420g 0.20196 g 0.33881 g 0.68895 ¢
o 0.62670g 0.05347 g 0.02031 g 012420 g 027016 g
1w 00334 g 0.02570 g 0.04008 g T hacess g T Gasamg
% 0.00667 g 0334 g '0.02002 g T ooamg © o0ssssg
5% . 0.00267g 0.00533 g £.00800 9 T ooy 0.02670 g |

As g As
Found g Left

\*5%' Pass: The determined minimum weight meets the requirement for the smallest net weight.

As Left Minimum Weight Table

nlimum weighis for different-weighing iolacancas and satety factors’

The weighing device meets the given The weighing device meets the given Safaty Factor
process requirements. process requirernents. Tolerance | 1 2 3 | 5 0 i
0% 013420 g 227015 g 0.40792¢g ‘ 0.68895 g : 142555 g
Tests Performed: 77 AsFound T As Laft 7 Noadiustmentsimodifications made. As Left results . 0z% i 0.06688 3 ; 0144209 ba01s6g 03381 g 068895
- - T comespond to As Found. - o5% ! 0.02670 g : 0.05347 g 0080319 0.13420 5 : 027016 g
1= ! 0.01334 9 : 0026706 0.04008 g : 0.06688 g : 0.13420g
ce - 2% 0.G0667 g 001334 g 0.02062¢g 0.03339 g 0.06688 g
Pro S8 R Iuirements 5% 0.00267 g : 000533 g ; 000850 ¢ 0.01334 g 0.02670 g
Weighing Tolerance: 1% | Smallest Net Weight: 0.0500 g Safety Factor: 2
Pass: The determined minimum weight meets the requirement for the smallest net weight.
Safa Weighityr Range Atthese net minimum welght values, the measurement uncerainty of the weighing device is equal to or less than 1/ {no safety factor), /2.
43, 115, or 110 of the required tolerance. The values are caleulated with i = 2 and based on the knear formuia of the measurement uncerizinty
of the weighing device in use.

The safety factor for As Found s always 1. This Implies no safety factor. As Found testing locks at the behavior of the instrument from the past
untif test occurred. For the past, i is necessary to know that the tolerance was met, but not the safety factor, The safely factor is a proactive
measura {0 apply for future measurements.

Netes on minimum welght valuss in above table:
1. If "N/AT i shown above, na apprapriate value could be calculated,
2. METTLER TOLEDO is not responsibie far the dafinition of the process requirements.

‘Whila the valuog in thls graph rafiect the actual il curves ara simply a visual reprasantation. This graph reflects Ax Left toaling, unlass ony Az Found

was parformad,

Softwara Varslon:1.23.1.11 ©METTLER TOLECO Page 1 of 4 Software Version: 1.23.1.11 © METTLER TOLEDO Page 2o0f4
Roport Varslon:2.76,50 This I an #riginat dotumeni and may not bo partially raproduced withaul the Repart Varalon; 2.16.30 ‘This is. an original documand and may net ba partlally repraducad withatt the

Form: Number, F103C writien of the lesuing Y. Form Number: F103C writian permission of the lasuing ealibration laboraiory.



Attachment to Calibration Coertificate;
TH2036-004-011723-ACC-TH
GWP® Certificate

METTLER TOLEDO

Measurement Results
Results Summary

As Found v v <
As Left ~ ' '

W = Passed
X =Failed
& = Safely Factor not met

Repeatability

Teet Loadt: 100 g

0.2% 0.00005 g v L
0.5% 0.00013 g o005y v 000005 g° v

1% 0.00025 g v -

2% £.00050 g - v

5% . oo g Ty v

“The calculated standard ceviation valua is bolaw the rounding error of the balance. The 0.41°d rule is used for the assessment of this
repeatabllity test and the calculation of the minimum weight,

The weighing tolerance is met ¥ the standard deviation is less than or equal to the correspending control limit

Eccentricity

Tost Load: 1000

0.4% 00500 g X

0.2% 0.1000 g " e

0.5% 0.2500 g 00001 5 e a0t g o
1% 0.5000 g e e
2% 100009 v .
5% 25000 g

The weighing {olerance is met If the deviation is less than or equat o the comresponding control limit.

©METTLER TOLEDO Fagedsof4
This s on oiginal document and may nel be partially reproduced withoul tha

writtors parmiaslan of the issuing callbration laboratocy.

Software Versien: 123.1,1%
Repon Vemien. 216.30
Form Numbor: F103C

Attachment to Callbration Certificate:

METTLER TOLEDO ¢

TH2035-004-011723-ACC-TH
GWP® Certificate
Error of Indication
As Found
kol limits for various weighing tolamncas :
2% 0.5%: 1% 2% m
C.0000 g 0.0060 g NIA NiA NiA NiA N/A N
50.0000 g -0.0001g : 0.0250¢ 005009 0.1250 g D2500 g Q5000 ¢ 12500 g
00,0000 g «0.0001g ¢ 0.0500g 01000 g 02500 g 0.50009 1.0000 ¢ 25000 g
$50.0000 g Q.0000 g 0,0750 g 0.1500 9 03750 g 07500 ¢ 1.500C ¢ 3.7500 9
20000005 | 0.0007g | 6.7000g | 0.2000g | 0.5000g | 1.00009 . 20000g | 500009
/ | ~ v v v Vv v
AsLsft

Referohcs Valle G 2
0000C g 9.0000 g NIA N/A NIA Nia
50,0000 g -0.0001g | 0.0250g 0.0500g 0.5000 g 125009
10000009 000019 @ 0.0500g | 0000g | 02500g ; C.5600g | 12.0000g | 2.5000g
1800000 g 0.0000 g 007509 01500 g 0.3750¢ 07500 g 450009 378009
2000000 g 0,0001 g 01000 g 02000g 0.5000 9 1.6000 g 20000g 500009
Ros v ~ ¥ " v N
The weighing telerance is met if the error (of indication) for each test point is less than of squal to the comesponding control
limit for that particular weighing tolerance. Results at or close 1o the zero peint cannot be assessed.
Softwore Version: 123,1,11 ® METLER YOLEDO Pagedofa

Roport Version: 2,18.30
Form Number: F103C

‘This o an ariginal document and may not be pariially reproducad witheut the
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