B.GRIMM

LONEITUUY 2

LBNEITNISAB U ULASDINBNSIVIN



WB.GRIMM

SINCE 1878

LBNEISNITEB U ULAIDILINS2IN
a o < 6 =\ ¢ a o W
USEN DUlIsauun Siasy waua walulag 310a



Environment Research & Technology Company Limited
257114 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

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date April 18, 2022
huinerdudufiamilevesiuitazinig Start Time 12:13 PM
Sampler Number TSP No.A24 Transfer Standard Type Orifice Stop Time 12:23 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2151 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 2412
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0) [AHzo(Pa/Pm)(Tm/Ta)]w Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P (T, ﬁa)l'a Pressure | Meter Meter
Positive | Negative | AH,0 (m’min ) (1*/min) (°K = °C+273) (mmHg)
5 14 14 28 1.65508 0.81877 30.0 29.67 303.0 756.0
7 23 23 46 212139 1.05079 36.0 35.61 303.0 756.0
10 3.5 3.5 7.0 2.61692 1.29735 44.0 43.52 303.0 756.0
13 4.7 4.7 9.4 3.03253 1.50414 52.0 5143 303.0 756.0
18 6.0 6.0 12.0 3.42635 1.70009 60.0 59.35 303.0 756.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 756.0
1 |Slope (m) 2.00980 | Linear Equation 5 0.992199 |pstd(mmHg)| 760.0
2 |Intercept (b ) 0.00951|Set Point Flow Rate ( X) (malmin) 1.133 r 0.9960919|T,1p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (|) 0 (Pa/Pstd)*(Tstd/Ta) 0.978322043
Result = C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989101634
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 33.800421x + 0.846680
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Checked By
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( Mr. Prayun Detkla )F"“""RONM‘:'”| RE%‘MC“HEQMOGY S ( Mr.Panupon Podang )

Technician Environmental Scientist



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

envi resear

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date April 18, 2022
v m@ﬁ’ 8 rinualauni Start Time 11:12 AM
Sampler Number TSP No.A10 Transfer Standard Type Orifice Stop Time 11:22 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2012-04 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 1504
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/Psm)(Tmea)]W Qstd = (1/m)[(A-b)] |ample Flow Rate Indicatio| |C = |[(pa/pm)(Tm,-ra)]‘2 Pressure | Meter Meter
Posilive | Negative | AH,0 ( m’/min ) ( 1/min ) (°K =°C+273) (mmHg)
5 15 1.5 3.0 1.71317 0.84768 30.0 29.67 303.0 756.0
7 2.5 25 5.0 2.21170 1.09573 38.0 37.59 303.0 756.0
10 35 3.5 7.0 2.61692 1.29735 44.0 43.52 303.0 756.0
13 5.5 55 1.0 3.28048 1.62751 56.0 55.39 303.0 756.0
18 6.0 6.0 12.0 3.42635 1.70009 60.0 59.35 303.0 756.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 756.0
1 |Slope (m) 2.00980 | Linear Equation i’ 0.995773 |Pstd(mmHg) 760.0
2 |intercept (b) 0.00951|Set Point Flow Rale(X)(ma/min) 1.133 r 0.9978843| T p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.978322043
Result C=(PalPstd)*(Tstd/Ta)"0.5 0.989101634
COMMENT
Andersen Instruments, Inc.

= 34,299876: 0.044325
IC (CFM) Qstd-IC Y *

R?=0.995773
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( Mr. Prayun Detkla
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Technician Environmental Scientist



Q Environment Research & Technology Company Limited
> ~ 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research - Thung Song Hong, Lak Si, Bangkok 10210
’ & Tel 0-2954-7745-6 Fax 0-2954-7747

2 E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date April 18, 2022
Vvt wiit 2 dounsfaied Start Time 1:06 PM
Sampler Number TSP No.A11 Transfer Standard Type Orifice Stop Time 1:16 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 610-650 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 102930701
Plate (Delta H) (A) (X) () (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P, (T, /Ta)] "~ | Qstd = (1/m){(A-b)] fample Flow Rate Indicatio| |C = I[(Pa/P,)(T,, JTan'” Pressure | Meter | Meter
Positive | Negative | AH,0 ( m’/min ) ( /min ) (°K =°C+273) (mmHg)
5 14 14 28 i 1.65508 0.81877 28.0 27.69 303.0 756.0
7 23 23 4.6 2.12139 1.05079 34.0 33.63 303.0 756.0
10 3.6 36 7.2 2.65404 1.31582 44.0 43.52 303.0 756.0
13 4.8 4.8 9.6 3.06462 1.52011 52.0 51.43 303.0 756.0
18 6.0 6.0 12.0 3.42635 1.70009 60.0 59.35 303.0 756.0
Linear Regresstion Y ONX:Y=mX+Db Average 303.0 756.0
1 |Slope (m) 2.00980 |Linear Equation i’ 0.992404  |pstd(mmHg) 760.0
2 |Intercept(b) 0.00951|Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9961948| T 1p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.978322043
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989101634
COMMENT
Andersen Instruments, Inc.

= 36.184816x - 3.232086
IC (CFM) Qstd-IC Y i

R? = 0.992404
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Checked By

( Mr. Prayun Detkla nmo W
ENARORNMENT RE;EARCH&YECMOG‘( ce ¢

( Mr.Panupon Podang )

Technician Environmental Scientist



Environment Research & Technology Company Limited
e 25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date April 18, 2022
uiluinnaunsEiemes mﬁ 5 Start Time 9:48 AM
Sampler Number TSP No.A21 Transfer Standard Type Orifice Stop Time 9:58 AM
Instrument Mode! HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2216 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 2398
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/P,,d)(TmlTa)]W Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = |[(Pa/Pﬂd)(Tm/Ta)]m Pressure Meter Meter
Positive | Negative | AH,0 ( m’/min ) ( /min ) (°K =°C+273) (mmHg )
5 15 15 3.0 g 1.71317 0.84768 28.0 27.69 303.0 756.0
7 23 23 4.6 2.12139 1.05079 36.0 3561 303.0 756.0
10 3.5 35 7.0 2.61692 1.29735 48.0 47.48 303.0 756.0
13 4.7 4.7 9.4 3.03253 1.50414 56.0 55.39 303.0 756.0
18 58 58 1.6 3.36876 1.67143 62.0 61.32 303.0 756.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 756.0
1 |Slope (m) 2.00980|Linear Equation 4 0.997412  [pstd(mmHg) 760.0
2 |intercept (b) 0.00951|Set Point Flow Rate (X ) (m’/min) 1.133 r 0.9987052|Tyrp 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = () 0 (Pa/Pstd)*(Tstd/Ta) 0.978322043
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.989101634
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 41.554389x - 7.453149

R? =0.997412
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( Mr.Panupon Podang )

Technician Environmental Scientist



RECALIBRATION

DUE DATE:

Calibration Certification Information

Cal. Date: July 26, 2021 Rootsmeter S/N: 438320 Ta: 297 °K
Operator:  Jim Tisch Pa: 749.3 mm Hg
Calibration Model #:  TE-5025A Calibrator S/N: 3362
Vol. Init Vol. Final AVol. ATime AP AH
Run {(m3) (m3) {m3) {min}) (mm Hg) (in H20)
1 1 2 1 1.4180 3.2 2.00
2 3 4 1 0.9940 6.4 4.00
3 5 6 1 0.8890 8.0 5.00
4 7 8 1 0.8460 8.8 5.50
5 9 10 1 0.6970 12.8 8.00
Data Tabulation
Pa )( Tstd )
Vstd Qstd \/ an (MPstd Ta Qa AH( Ta/ Pa)
{m3) {x-axis) {y-axis) Va {x-axis) (y-axis)
0.9850 0.6947 1.4066 0.9957 0.7022 0.8904
0.9808 0.9867 1.9892 0.9915 0.9974 1.2592
0.9787 1.1009 2.2240 0.9893 1.1128 1.4078
0.9776 1.1556 2.3326 0.9883 1.1682 1.4765
0.9723 1.3950 2.8132 0.9829 1.4102 1.7807
= 2.00980 m= 1.25850
QSTD = 0.00951 QA b= 0.00602
r= 0.99999 r= 0.99999
Calculations
Vstd=]AVol({Pa-AP)/Pstd){Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

o

Pa
Pstd

)

o o))

Standard Conditions

RECALIBRATION

Tstd:| 298.15 °k
Pstd: 760 mm Hg
Key

AH: calibrator manometer reading {in H20)

AP: rootsmeter manometer reading {mm Hg)

Ta: actual absolute temperature {°K)

Pa: actual barometric pressure (mm Hg)

b: intercept

m: slope

US EPA recommends annual recalibration per 1998
40 Code of Federal Regulations Part 50 to 51,
Appendix B to Part 50, Reference Method for the
Determination of Suspended Particulate Matter in
the Atmosphere, 9.2.17, page 30

Tisch Environmental, Inc.

145 South Miami Avenue
Village of Cleves, OH 45002

www.tisch-env.con

TOLL FREE: (877)263-7610

FAX: {513)467-900¢
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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 research

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

ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name MWswias raudauaus
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. NGABK8F2 Calibration Date April 12, 2022
Analyzer Unit ppb Time 10:54 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 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 -0.2 0.0 0.0 0.0 -0.2 0.0 - - -
Span 400 416.3 | 400.0 | 417.6 | 400.0 | -1.3 0.0 - - 4.4
! Calibration Curve | |
I 500 |
| & 450 - = 4176 = |
| & 400 - [
i @ 350 - i
i E 228 g — | —s—Before |
I 2 200 S=hswAftr
I8 150 - Sy I
2 100 - — I
S R0% — |
0 .
| |

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

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

) Observed Value .,
Parameter Unit Before Adjust | After AdJust Nominal Range

Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.4 0.5 Voltage of the measured NO value
Signal NOx mV 4.0 4.4 Voltage of the measured NOx value
Detector °C 40.3 40.4 43°C+5°C
Ambient kPa 100.7 100.8 Current atmospheric pressure
DC 24V - \ 23.6 23.6 24V +0.5
DC 5V \Y% 5.0 5.0 5V +0.5
NO Slope - 1.71380 1.45760 0.50000 - 2.0000
NOx Slope - 1.569250 1.40500 0.50000 - 2.0000

| ;;u <

Calibrate By : ChBEI ed By:
(MR.PAﬂUPON PODANG) " ‘(M/s SUTATIP IM-NOI)
April 12, 2022 \—J

April 12, 2022

Page 1



envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co.,

Environment Research & Technology Company Limited
257114 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 NOx Analyzer

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

Equipment Gas Analyzer ( NOx) Customer Name W5ies paudauaud
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. AX7THSMEQ Calibration Date April 12, 2022
Analyzer Unit ppb Time 11:49 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb) NO ( ppb) NO, ( ppb ) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -5.0 0.0 -0.9 0.0 -4.1 0.0 - - -
Span 400 376.7 | 400.0 | 389.0 | 400.0 | -12.3 0.0 - - 2.8
! Calibration Curve | pistil
| 500 - !
| 3 450 1 = e == |
: 400.0
i & 400 ] zx |
i e 350 - |
i ; ggg i —=— Before |
| £ 200 - ==taE Al
I8 150 - !
I 100 - !
| 50 - |
o 0.0 . i
| |

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value g
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.2 0.3 Voltage of the measured NO value
Signal NOx mV 11.1 11.2 Voltage of the measured NOx value
Detector °C 40.6 40.6 43°C+5°C
Ambient kPa 101.0 100.9 Current atmospheric pressure
DC 24V \Y 23.5 23.5 24V 0.5
DC 5V \Y 5.0 5.0 5V 0.5
NO Slope - 0.77960 0.97730 0.50000 - 2.0000
NOx Slope - 0.75770 0.98700 0.50000 - 2.0000
A o 5/40)/
Calibrate By : envi research o Gltecked By: /
(MR.PANUPON PODANG) pso  moco (MS.SUTATIP IM-NOI)

ENVIRONMENT Rs;émcu&rswuocv Co.LD

April 12, 2022 April 12, 2022
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

: 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 Wsias naudfauaued
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. KCDVY226 Calibration Date April 10, 2022
Analyzer Unit ppb Time 1:14 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 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 -0.7 0.0 -0.7 0.0 0.0 0.0 - - -
Span 400 395.2 | 400.0 | 394.1 | 400.0 1.1 0.0 - - 1.5
I Calibration Curve | y=x ||
| 500 , el ]
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| :& 400 - i
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Standard Value I

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value .
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.7 1.0 Voltage of the measured NO value
Signal NOx mV 12.5 12.0 Voltage of the measured NOx value
Detector °C 41.2 41.2 43°C+5°C
Ambient kPa 100.6 100.6 Current atmospheric pressure
DC 24V \ 23.5 23.5 24V 0.5
DC 5V Vv 5.0 5.0 5V +0.5
NO Slope - 0.90027 0.91745 0.50000 - 2.0000
NOXx Slope - 0.94527 0.95847 0.50000 - 2.0000
& QM ’
Calibrate By : t/V }/

(MR.PANUPON PODANG)!;;
April 10, 2022

(MS.SUTATIP IM-NOI)
April 10, 2022
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
257114 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 NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name MWsias raudauaue
Manufacture HORIBA Location Envi Research
Model APNA-370 Scientist Panupon
Serial No. A4LUUFHB Calibration Date April 12, 2022
Analyzer Unit ppb Time 11:36 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 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 -0.5 0.0 -0.2 0.0 -0.3 0.0 - - -
Span 400 387.6 | 400.0 | 387.3 | 400.0 | 0.3 0.0 - - 3.2
! Calibration Curve | y=x |!
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| & 400 | 4000 ot i
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Standard Value

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

. Observed Value .

Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 1.9 2.0 Voltage of the measured NO value
Signal NOx mV 12.3 13.0 Voltage of the measured NOx value
Detector °C 41.7 41.7 43°C+5°C
Ambient kPa 100.3 100.3 Current atmospheric pressure
DC 24V Vv 23.8 23.8 24V 0.5
DC 5V Vv 5.0 5.0 5V +0.5
NO Slope - 0.84200 0.95560 0.50000 - 2.0000
NOXx Slope - 0.83740 0.94960 0.50000 - 2.0000

Sy eo) ,{ AU 7
Calibrate By : envi research Enré}f cked By: 1/’/

(MR.PANUPON PODANG]
April 12, 2022

mOC

BTECHNOLOGY CO.LID

(MS.SUTATIP IM-NOI)
April 12, 2022
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Environment Research & Technology Company Limited
257114 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 research

envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

Calibration Data of SO, Analyzer

Analyzer Performance Test

100 150 200 250 300 350 400 450 500

Equipment Gas Analyzer ( SO,) Customer Name TS IWias aaudauaue
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. JOOOEMWB Calibration Date April 11, 2022
Analyzer Unit ppb Time 11:04 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gag | Standard Gas AnalyzerVealus (pob) Stabllity % Abs Error
Value Before After Before | After
Zero 0 0.2 0.0 - - -
Span 400 408.2 400.0 - - 21
! ............ c a;b.r:ﬁ;n_c.urvéj_._._._._._._y;x_..!
| s00 = 1o
] = Bt !
I % ggg . = @ <= Before I
! E’ ggg ] | ==s==After
I 0. — r—
i< = |
i 0

S e standardValie LN D e s ]
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 (SOy) mV 15.8 17 Voltage of the measured SO2 value
LAMP mV 227.8 228.1 200 mV - 1200 mV
CELL °C 37.9 384 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 441 44 1 65 kPa or less
AMBIENT kPa 101.5 101.5 Current atmospheric pressure
DC 24V \Y 24.0 24.0 24V 0.5V
DC 5V \ 4.9 4.9 5V 0.5V
Calibrate By : — hecked By: 9/1{7{14?

(MR.PANUPON PODAI1!G)
April 11, 2022

omeD
ENVIRONMENT REJEARCH & TECHNO 067

(MS.SUTATIP IM-NOI)
April 11, 2022
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Environment Research & Technology Company Limited
257114 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 research

envi@enviresearch.co.th
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name e eaudauausd
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. 12E8X34P Calibration Date April 11, 2022
Analyzer Unit ppb Time 11:13 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Standard Gas Standard Gas Analyzer Value ( ppb ) Stability % Abs Error
Value Before After Before | After
Zero 0 -0.4 0.0 - - -
Span 400 403.7 400.0 - 0.9
! ............ c ;b.ra_ﬂ;:c.u:’h.J_._._._._._._y;_.1.
| S e — =100 "
1§ %0 4037 | — !
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1% 5] o !
|16, 2 |
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Standard Value

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

April 11, 2022

ENVIRONMENT RE§

‘cu&lecumcf““ v

Observed Value
Parameter Unit - : Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 3.2 4.3 Voltage of the measured SO2 value
LAMP mV 320.1 316.5 200 mV - 1200 mV
CELL °C 38.3 38.4 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 44.2 443 65 kPa or less
AMBIENT kPa 100.9 100.9 Current atmospheric pressure
DC 24V \Y 23.9 23.9 24V 0.5V
DC 5V \ 4.9 4.9 5V 0.5V
Calibrate By : ‘/\ envi research he@kéd By : H
(MR.PANUE)N PODANG nec (MS.SUTATIP IM-NOI)

April 11, 2022
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY Co.,

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

Calibration Data of SO, Analyzer

Analyzer Performance Test

A 100 150 200 250 300 350 400 450 500
L Standard Value

Equipment Gas Analyzer ( SO,) Customer Name WS aaudawaus
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist Panupon
Serial No. ES5KBWB08 Calibration Date December 11, 2018
Analyzer Unit ppb Time 11:13 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO, = 549 ppm
Single Point Calibration
Stardard Gas Standard Gas Analyzer Value ( ppb ) Stability % Abs Efror
Value Before After Before | After
Zero 0 -0.4 0.0 - -
Span 400 403.7 400.0 - 0.9
:A = Calibration Curve | == 100 |!
i mm, |
I % ggg 4 j = @ < Before !
I Z” ggg | e==a=-=After !
15 150 - — —!
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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 6.2 6.3 Voltage of the measured SO2 value
LAMP mV 240.3 243.9 200 mV - 1200 mV
CELL °C 30.0 29.2 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 44.0 42.9 65 kPa or less
AMBIENT kPa 102.0 101.8 Current atmospheric pressure
DC 24V \Y 24.0 24.0 24V 0.5V
DC 5V \Y, 5.0 5.0 5V 0.5V
&9
Calibrate By : I envi research = T’
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)

December 11, 2018 Mwms;cmummﬁ

December 11, 2018
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Environment Research & Technology Company Limited
257114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

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

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

ENVIRONMENT RESEARCH & TECHNOLOGY Co.,

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO;) Customer Name TSRS Aaudauaue
Manufacture Horiba Location Envi Research
Model APSA-370 Scientist _ Panupon
Serial No. ETSTKURU Calibration Date April 11, 2022
Analyzer Unit ppb Time 11:09 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 3011-GD 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 | Stondard Gas L (peb) Y % Abs Error
Value Before After Before | After
Zero 0 -1.1 0.0 - - -
Span 400 415.4 400.0 - - 3.8
R LR T T L R S < = scmag
Calibration Curve Yo xuly
| b b bt R*=1.00 ||
__ 500 e
a 450 415.4
I £ 400 - e :
g 350 A E —
l % 300 - 7 = @ <= Before |-
| 2 250 s |
2 200 - o = =8= = After
|3 150 4 | ———
S 100 - IR
1= 5 ] = !
| 2 AN

! 100 150 200 250 300 350 400 450 500 I
L Standard Value |

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 5.5 5.7 Voltage of the measured SO2 value
LAMP mV 259.5 259.5 200 mV - 1200 mV
CELL °C 356.5 35.9 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 44.5 445 65 kPa or less
AMBIENT kPa 100.8 100.7 Current atmospheric pressure
DC 24V \Y, 23.9 23.9 24V +0.5V
DC 5V \ 5.0 5.0 5V0.5V

Calibrate By : ;%— /\ r_’,/ _ED -’—B : W‘U/'Y g

(MR.PANUPON PODANG (MS.SUTATIP IM-NOI)
April 11, 2022 April 11, 2022

Page 1



Airgas Specialty Gasses
Airgas USA, LLC

i , 6141 Baston Road
an Air Liquide company glltllﬁl.ls‘lmd\'ill(‘, PA 18949
Alrgas.com
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol
Part Number: EO04NI99E15A0292 Reference Number: 160-401604495-1
Cylinder Number: EB0123013 Cylinder Volume: 144.4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12019 Valve Outlet: 660
Gas Code; CO,NO,NOX,S02,BALN Certification Date: Oct 22, 2019

Expiration Date: Qct 22, 2027
WWM_—'_M

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/631, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volume/volume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentration Method Uncertainty . Dates
NOX 55.00 PPM 55.27 PPM G1 +/- 0.8% NIST Traceable 10/14/2019, 10/22/2019
NITRIC OXIDE 55.00 PPM 55,27 PPM G1 +/-0.8% NIST Traceable 10/14/2019, 10/22/2019
SULFUR DIOXIDE 55.00 PPM 54.93 PPM G1 +/- 0.9% NIST Traceable 10/14/2019, 10/22/2019
. CARBON MONOXIDE 4500 PPM 4516 PPM G1 +/- 0.6% NIST Traceable 10/14/2019

NITROGEN Balance

CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 13010429 KALO04123 97.6 PPM NITRIC OXIDE/NITROGEN +- 0.8% Jul 23, 2025
NTRM 13010429 KAL004123 97.6 PPM NOx/NITROGEN +/- 0.8% Jul 23, 2025
NTRM 16010235 KAL004419 97.69 PPM SULFUR DIOXIDE/NITROGEN +-0.8% Dec 23, 2021

08012318 KAL00620 4857 PPM ARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024
ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
MKS FTIR - CO - 000928781 FTIR Sep 26, 2019
MKS FTIR - NO - 000928781 FTIR Oct 18, 2019
MKS FTIR - NOx - 000928781 FTIR Oct 18, 2019
MKS FTIR - SO2 - 000928781 FTIR Oct 03, 2019

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

“?;//54/454/( QA %J /{/\

Approved for Rélease Page 1 of 160-401604495-1



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 28 December, 2021 Certification No. 547/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard [l Product No. 7425

Serial No. WE91016A19 ID No. : No.7

Customer : Environment Research & Teoh}nology Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1014.5 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023

N.1.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV {sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION poN RASLTFORN

Calibrated by : (/\Y(S‘)G)‘QQ

Mr. Watcharapol Subwat

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 547/21

28 December, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.2 0.82
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.1 0.92
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270

Calibrated by :

Ao

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue | September, 2021 Certification No. 450/21
Page : | of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Hl Product No. 7425

Serial No. WC21023B64 D No. : No.6

Customer : Environment Research & Technology Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1004.8 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
. Ultrasonic Anemometer Mode! DA-650-3TV . (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : ('/\Y(j\c)r

Mr. Watcharapo! Subwat

MJ
romsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 450/21

I September, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 m/sec m/sec n/sec
1.00 - - - 0.9 0.10
3.02 - - - 27 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.2 0.81
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION

0 0

90 90

180 180

270 270

Calibrated by :

Mr, Watcharapol Subwat Metegrﬁ!ogicﬁb

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 6 August, 2021 Certification No. 370/21
Page : 1 of 2

Object : wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WC90504A18 ID No. No.14

Customer : Environment Research & Technology Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.
Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.2 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORG&JZ@TION

Calibrated by : (/\Y(A\d)\‘i@‘hb;\» Sigifed :
Mr. Watcharapol Subwat Mr. 'ié Promsut

Mechanical Engineer \




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 370/21

6 August, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Pressure Velocity Correction
m/sec inches | inches hPa m/sec m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 032
5.00 - - - 4.5 0.50
7.04 - - - 6.3 0.74
9.02 - - - 8.5 0.52
11.01 - - - 10.3 0.71
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72

Wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION

TESTED WIND DIRECTION

0
90
180
270

0
90
180

270

Calibrated by :

[NeProars

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 6 August, 2021 Certification No. 371/21
Page : | of 2

Object : Wind speed and wind direction

Manufacturer ; Davis Instruments Inc.

Type : Weather Wizard [l Product No. 7425

Serial No. WC40801A97 ID No. : No.16

Customer : Environment Research & Technology Company Limited.

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

Toongsonghong, Laksi, Bangkok 10210.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.3 hPa

NATIONAL STANDARD WIND TUNNEL
: Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : N:))mmﬁﬁj\

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 371/21

6 August, 2021 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm| Pressure Velocity Correction
m/sec inches | inches hPa m/scc m/sec
1.00 - - - 0.9 0.10
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.04 - - - 6.7 0.34
9.02 - - - 8.5 0.52
11.01 - - - 10.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.3 0.71
17.02 - - - 16.5 0.52
20.02 - - - 19.3 0.72

Wind Aloft Plotting Board..

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270

Calibrated by :

(/\;@\\C/\hfsﬁv\
Mr. Watcharapol Subwat

Mechanical Engineer




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 ID 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type : Sound Level Calibrator
Manufacture ¢ BSWA TECH
Model ¢ NC-73
Serial No. ¢ 10876348
Range of Calibrator
- Sound Pressure Level ¢ 94.3dB.
- Frequency ~ ¢ 1,000 Hz.

Calibrated By

Calibration Date
Customer Name

April 18, 2022

Mr.Nitad Sirichad

51N TWSLfies aandauand $1na : lassnsudalasiuas Iihamaldn vasusun .03

' o o a4 A o o o
LW'\L'JS§ (839n23) 1 NQ (DOAY EIA 131N ﬁﬂ']ulaﬁf_nvhsﬁ NQ)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Rion NL-42 00321430 94.2 94.3 Pass
2 Rion NL-42 00221384 94.5 94.3 Pass
3 Rion NL-42 00484663 94.5 94.3 Pass
4 Rion NL-42 00157458 94.4 94.3 Pass
5 Rion NL-21 00310435 94.4 94.3 Pass
6 Rion NL-21 00410181 93.9 94.3 Pass
7 Rion NL-42 01147313 94.6 94.3 Pass
% ’ 7
Checked By ..., AU e T
Mr.Prayun Detkla  ‘Gymcues REJEARGH & TEGHNOLOGY G0, T Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/1




RN
NSC-TISI-TIS 17025
CALIBRATION 0037

3TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0189 MTC No. EEL. BP.  79/1264

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Sound Level Calibrator Temperature :(23+3)°C
Manufacturer : Rion Relative Humidity : (50 + 15) %

Model :NC-73 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 10876348

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

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

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

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

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt . 20 Dec. 2021
Date of Calibration : 4Jan. 2022 1/2

N

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khione Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

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

E-mail : rumpai@tistr.or.th Websitewww tistr.orth  E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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NSC-TISI-TIS 17025
CALIBRATION 0037

Request No.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0189

MTC No. EEL. BP.

79/1264

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test = 94 dB re 20j1Pa at 1000 Hz

1. Sound Pressure Level

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

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 94.33 0.33 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) [EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 945.9 -54.1 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 245 +0.60 +3.0%
Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated by : Approved by :

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

(Mr.Weerachai Deechaiyae)

Date of Calibration 4 Jan. 2022 Industrial Metrology and Testing Service Centre

Date of Issue 5 Jan. 2022 Ref: 2011264122005233001

End of Certificate 2/2

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

FM.BL.MTC,002 Rev.4
Head Office

Office/Laboratory Office
35 Mu 3 Tambon Khlone Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2577 9000
Fax, (66} 0 2577 9009
E-mail : rumpai@tistr.or.th Websiteww tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th




SITHIP DRN; METHOD 5 PRE-TEST CONSOLE CALIBRATION
nsaseols o
Erstcvnerisl I Hygere Fa USING REFERENCE METER # WET TEST METER W-NK5A No. 640961
Nk e 5-POINT METRIC UNIT
ideter Console Information Galibration Conditions FactorsiConversions
I .1 B2 LLA=L LA U s R O el
Console Model Number XC-572V Date Iﬁme 23-Aug-21 100 P S1d Tem) 293 K
Console Serial Number 0306016 Calibration No. GCE4APEQ03S Std Press 780 mm Hg
DGH Model Number SK25EX Barometric Pressure 756 mm Hg K, £.386
{DGH Serial Number 0005305 Catibration Meter Gamma 0.9980 unitiess
Calbration Data
Run Time Metering Console Calibration Meter
DGM Orifice Volume Volume Outlet Temp Outlet Temp Volume Volume Outlet Temp Oullet Temp
Efapsed aH Initial Final Inlttat Finat Initial Finat inltlat Final
©}) ) [L/8) ) o) ) [ ) (%] (0]
min mm H,0 m m °C °c mw m C C
15.00 13.0 0.1384 0.3486 27 27 220.39268 220.60147 27 27
10.00 250 0.3669 0.5658: 27 27 220.61981 220.81889 27 27
800 §0.0 0.60021 0.8191 27 27 22085357 22107311 27 27
7.00 80.0 0.8472| 1.0854 2 27 221.10198 221.34195| 27 27
5.00 120.0 1.1244 1.3320 27 v 221.38124 221.59250 27 27
Results
Standardized Data Ory Gas Meter
Calibration Factor Flowrate AH@
Dry Gas Meter Catibration Moter, Value Variation Std & Corr 0212w fmin Variation
Vo) | Qrirn) [L7%%) {Qiie) L) (8Y) Qrivacmn) (8H@} BsH@)
m* m¥imln w mimin memin mm H20
0.203 0.014 0.202 0.013 0.925 -0.002 0013 31.362 0.067
0184 0.019 9.183 0.019 0.996 0.000 0.018 29.552 1742
0.214 0.027 0.213 0.027 0888 -0.001 0.027 31,258 -0.038
0.233 0.033 0.233 0.033 0.998 0.001 0.033 32.227 0.933
0.208 0.841 0.205 0.041 0 699 0.002 0.041 32.074 0.780
0997 Y Average | 31.204 AHD Average

an Factor Y. the rafio of the reading of he catbration meler to Ihe dry gas meler, acceplable tolerance of individual yaiues from the average is +.0 02

Note: For AH,,, erifice pressure differential thal equates to 8,78ctm (0. 0212m%min) at standard snd pressure, tolerance of ivividual values from the average is +-0.2inches (5.1mm) Hy,

- o DTN aNsRImeE igHan © oate e3 /s /23
TSurachal Chaisana) SITHIPORN  ASSOUIATES (OmPARY i
Service Engineer

Calibration Reference No: GCB4APEND3S
Catibration Dale: 23-8-2021

Meter Gamma vs Flowrate
1.020 -

1.000 {— = - -
| | ——oogsess 00

0,995 0.996

0.980 et || ~cammay |
1

-—Max Allow Y
Mig AHow Y

Meter Gamma (Y)

0.960 e - :

0940 bt
0.000 0.010 0.020 0.030 0.040 0.050
Flowrate Standardized & Corrected (m3/min)

ot

S PO o
Gonsole Setek osoeone ;E_B? ﬁ%" a‘ﬂ% %A; 3 ¢ '&} @; i"%% f\a [SIRA F\ @ Console Model. XC-572v

STHPORY  ASSOCIATES COMPANY o



Meter Pressure vs Flowrate
140.0 »
120.0 | - 120.00
100.0 +———| —
80.0 | 4000

|
60.0 : /ﬁ).oo
40.0 + /
20.0 % 50 i
0.0 H—H—————t—— ——
0.000 0.010 0.020 0.030 0.040 0.050
Flowrate Standardized & Corrected (m3/min)

DGM Orifice AH (mm H20)

Console Modet: XC-572v
e oS
Console Serial: 0306016 ¢ =y I :° -5 g
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INTRO TSC Company Limited =
Calibration Center Measuring and Testing Instrument > ——x3
. 4 NN
46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand (AN e
Tel : +66-2363-4417-21 Fax :+66-2363-4427 E-mail : info@intro.co.th CAUBRATION 0177
- * »
Certificate of Calibration
Certificate Number : MB2-022-2022 Page 1 of 2 Pages
Equipment : Electronic Balance
The reported uncertainty is based on a standard uncertainty multiplied by a coverape
Manufacturer : Radwag factor k, providing a level of confidence of approximately 95 %.The uncertainty
Model : WTB2000 evaluation has been carried out in accordance with UKAS M3003 requircments,
) This calibration certificate documents the traceability to national standards, which
Serial Namber : 460684 realize the units of measurement according to the International System of Units ( SI).
ID Number : Stack 3 This Certificate may not be reproduced other than in full except with the prior written
approval of Calibration Center, Intro TSC Co. Ltd.
Max Capacity : 2000 (g)
Resolution : 0.01(g)
Customer Reference : F411 Customer : Environment Research&Technology Co., Ltd.
CSRS No.: CSRS01430122 25/114 Moo 6 Soi Chinaket 1, Ngamongwan Road.,
Date of Receipt : 20-Jan-22 Toongsonghong, Laksi, Bangkok 10210
g

Date of Calibration : 20-Jan-22 Location : Mass Calibration Laboratory

Condition of this result of calibration
1. Reference Standard instruments :
Instruments Model Serial No. Certificate No. Due Date
Standard Weight Set ( 1 g to 5000 g ) N/A N/A 21M1065 15-Jun-22
2. This Certification is traceable to the lnternation;al System of Unit maintained at : -
- Techonology Promotion Association (Thailand-Japan)
3. This result of calibration was found accurate as shown on date and place of calibration only.

Method :  Measurement In-house Method Calibration Procedure No. CP-CL-07 base on UKAS Publication Ref': Lab 14 : 2019

Environmental Conditions :

Temperature : (20 + 2 )°C Humidity : (50+£15)% Air Pressure : ( 1010+ 10) mbar
Calibrated By : Mr. Montree Kaewlodla Approved Signatory : ( ﬁ /\_/LM
Date of Issued : 21-Jan-22 Mr. Panuchit Samart

FM-CL-11-05



Tel : +66-2363-4417-21

INTRO TSC Company Limited

Calibration Center Measuring and Testing Instrument
46/155 Nualchan Rd., Nualchan, Bungkum, Bangkok 10230, Thailand
Fax :+66-2363-4427 E-mail : info@intro.co.th

Certificate Number : MB2-022-2022

Calibration Result ( Weight ) : Without Adjustment

1. Repeatability of Reading

Page 2 of 2 Pages

Nominal Value

Standard Deviation

Maximum diff. Between succesive

End of report

(g) (g) (g)
2000 0.000 0.00
2. Error of indication from norminal value
Balance Reading
Nominal Value Balance Reading | Correction Value | Uncertainty (£) factor &
Before Adjust
(g) (g) (g) (g) (g)
Unload 0.00 0.00 0.0082 2.00 -
200 200.00 0.00 0.0082 2.00 -
400 400.00 0.00 0.0083 2.00 -
600 600.00 0.00 0.0085 2.00 -
800 800.00 0.00 0.0087 2.00 -
1000 1000.00 0.00 0.0087 2.00 -
1200 1199.99 0.01 0.095 2.00 -
1400 1399.99 0.01 0.095 2.00 -
1600 1599.98 0.02 0.095 2.00 -
1800 1799.98 0.02 0.095 2.00 -
2000 1999.98 0.02 0.095 2.00 -
3. Eccentric or off-center loading
Reference Position
Nominal Value
Position 1 Position 2 Position 3 Position 4 Position §
(g) (g) (g) (g) (g) (g)
1000 1000.00 999.98 999.94 999.98 1000.02
Eccentric Error = 0.06 (g)
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envi research

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Environment Research & Technology Company Limited
257114 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

Sound Level Meter Calibration Report

Support Equipment Type :

Manufacture

Model

Serial No.

Range of Calibrator

oo oo

- Sound Pressure Level s

- Frequency
Calibrated By

Calibration Date
Customer Name

Sound Level Calibrator

Quest Electronics

QC-10
QE2080089

114.0 dB.
1,000 Hz.

Mr.Siwawut Thamnita
April 19, 2022

U5 IWfifies aausauand 1na : lassmandalasiueslWramadn aesusen 4.05u

' o o A A o o o
wtaes (619me9) 1 $1a (e EIA U3 senuiiedlss $na)

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 ACO 6226 180068 113.8 114.0 Pass
2 Larson Davis 706 17570 113.9 114.0 Pass
@M L
Checked By ...l VOUUA R Approved By e ol e f .............

Mr.Prayun Detkla
Technician

osD | Juls}

ENVIRONMENT RE;éNeCHarzcmaosv ca.lm

Ms.Sutatip Im-noi
Environmental Scientist

Page 1/1




CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0733 MTC No. EEL. BP. 90/0764

CALIBRATION CERTIFICATE

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

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

Instrument Calibrated : Ambient Environment

Description : Calibrator Temperature :(23+3)°C
Manufacturer : Quest Electronics Relative Humidity :(50+15)%

Model :QC-10 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : QE2080089

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

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

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

4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2633526.
Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique.

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

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

measured values only,

Date of Receipt : 21 Jul. 2020
Date of Calibration . 28 Jul. 2021 1712 »

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

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

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

E-mail : rumpai@tistr.or.th Website:www tistr.or.th E-mail : mtc@tistr.or.th £-mail : sumalee@tistr.or.th



- ¢ N 4
AITISTR NSC-TISI-TIS 17025
CALIBRATION 0037
THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-64/0733

MTC No. EEL. BP. 90/0764
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

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

Nominal Output of Unit Under Test =114 dB re 20Pa at 1000 Hz
Acoustic Output in dB re 20Pa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value { Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 113.99 -0.01 +0.10 +0.40 dB
‘ 2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 998.3 -1.7 +1.5 +1.0%
3. Total Distortion
Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) , (%) 1IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1.01 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by
....... N
(Mr.Weerachai Deechaiyae) Pt atge) Kluaypa)
Actm; %ijrector
Electrical and Electronic Standards Laboratory
Date of Calibration : 28 Jul, 2021

Industrial Metrology and Testing Service Centre

Ref:2011264072103155002
End of Certificate . 2/2

Date of Issue : 30 Jul. 2021

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

FM.BL.MTC.002 Rev.4
Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009

E-mail : rumpai@tistr.or.th Website:www tistr.or.th

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. {66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.or.th
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dwrsn [ ndeun

o

flgamgi 103 °C §a 105 °C

u

20 mg/L f13 5 000 mag/L.

of v &
- ashavangldviavun

d el
hgumgll 180 °C

25 me/L. 4 8 000 mg/L

- asfaranvldviavum

)

=

gl 103 °C fia 105 °C

25 mg/L. {4 8 000 mg/L

o & Y, o -
ddiu an / swNsnagey / Tovaeeu /
o a & fa ' ’ o o
7 nanuinadau FIUDININAAOU wadlafild
1 U - @5UYUADBVIINUA Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed., 2017,
part 2540 D

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 2540 C ‘

In - house method : TE-24
based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23" ed,, 2017, part 2540 C
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( } 1 |ah - §lod Standard Methods for the Examination
(w9) 40 mg/L fia 2 000 mg/L of Water and Wastewater, APHA,

- amuniunsn-An

4.0 §2 9.0

- AMAUYY

0.50 NTU §¢ 1 000 NTU

AWWA & WEF, 23° ed,, 2017,
part 5220 C

In - house method : TE-19
based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23 ed.,, 2017, part 4500 H'B

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 2130 B
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1 |4 - amvdlwvh Standard Methods for the Examination
(") 100 pS/cm 4 5 000 pS/cm of Water and Wastewater, APHA,

-leenlugd

0.005 mg/L. 9 0.200 me/L

- ANSANUSIAIRN
(Fnondu LAS)
0.10 mg/L 14 30.00 mg/L

AWWA & WEF, 23 ed., 2017,
part 2510 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23 ed., 2017,

part 4500- CN'C, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,
part 5540 C
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i wanAeusiinaaey FNUVBINTNAFDY winilaftd
< 1 |4h - fnd Standard Methods for the Examination
(Ae) 3.00 Pt-Co unit 3 100 Pt-Co unit of Water and Wastewater, APHA,

AR

- uAmile

0.10 me/L fia 1.00 me/L
- VIBAUAY

0.10 mg/L Tia 4.00 mg/L
- fansd

0.10 mg/L fi4 2.00 mg/L
- wHanild

0.10 mg/L fi3 2.00 mg/L
- wén

0.10 mg/L f4 2.00 mg/L

AWWA & WEF, 23° ed.,, 2017,
part 2120 C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,

part 3111 B
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-
(» 1 11 - Usan Standard Methods for the Examination
Go)) 0.0010 mg/L. &4 0.0500 mg/L of Water and Wastewater, APHA,
d
AWWA & WEF, 23" ed,, 2017,
part 3112 8B
- @1y Standard Methods for the Examination

0.0020 mg/L 3 0.0300 mg/L

- Fadley

0.0005 mg/L 4 0.0500 me/L

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 3114 C
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- upAdie

0.02 mg/L fla 2.00 mg/L
- Tasidioatemn

0.02 mg/L fi4 2.00 mg/L
- NTIUNY

0.02 mg/L &3 2.00 mg/L
- uannnila

0.02 mg/L §i3 2.00 me/L
- {inifia

0.02 mg/L i1 2.00 mg/L
- msf‘i"a

0.02 meg/L fia 2.00 mg/L

P o o ad
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1 | - wuidey Standard Methods for the Examination
D)) 0.02 mg/L. fia 2.00 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 23° ed,, 2017,
part 3120 B
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1 |vh - Legionella spp. SO 11731 : 2017
(@) cfu/l
Detected or not detected
- Legionella pneumophila
cfu/L

Detected or not detected

- Salmonella spp. ISO 19250 : 2010
Detected or not detected

- Staphylococcus aureus In - house method : TE-11
Detected or not detected based on Standard Methods for

the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23" ed,, 2017, part 9213 B
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i wanfusiinadou PAVBNTNAFBY winiinfild
Q 1 N - Clostridium perfringens Standing Committee of Analysts,
G0) Detected or not detected The Microbiology of Drinking Water,
2021, part 6
- Pseucdomonas aeruginosa Standard Methods for the Examination
Detected or not detected of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 9213 E
- Unanhfunagludiu Standard Methods for the Examination
f\’ 3.0 mg/L §1 50.0 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5520 D
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1 | - Vaananhshunarludiy Standard Methods for the Examination
GD)) 3.0 mg/L 4 50.0 meg/L of Water and Wastewater, APHA,

- Tuimsnlugululasiou

0.05 mg/L fi4 10.00 mg/L

- luiman

0.22 mg/L fla 44.30 me/L

- Wilanilugdlulnsiau

0.02 mg/L i1 3.00 mg/L

<lulesyt

0.07 mg/L 4 10.00 mg/L

AWWA & WEF, 23" ed,, 2017,
part 5520 B

Standard Methaods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,

part 4500 - NO, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 4500 - NO, B
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C 1| -ilasulugy 7 e 1du Standard Methods for the Examination
(si0) 2.0 mg/L fia 200 me/L of Water and Wastewater, APHA,

Gl
X

- vigenlsd
0.30 me/L fis 1.40 me/L

- Wgeels
0.30 mg/L 1 5.00 mg/L

AWWA & WEF, 23 ed., 2017,
part 4500 - N, B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,

part 4500 - F D

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,

part 4500 - F C
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1 [ - lod Standard Methods for the Examination
(sia) 2.0 mg/L fia 2 000 me/L of Water and Wastewater, APHA,

- Jlod

2.0 mg/L §4 2 000 mg/L

- Faun

5.00 mg/L {4 200 mg/L

AWWA & WEF, 23° ed,, 2017,
part 5210 B, part 4500 - O G

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,
part 5210 B, part 4500 — O C

In - house Method : TE-34

based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,

23 ed, 2017, part 4500 - 50,7 E
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3
- {yan

0.10 mg/L §is 1.50 me/L

- waanila

0.04 mg/L fi1 2.00 mg/L

oy Yan / emsAvagey / Rveaau /

ol o o el ' o Alv

#l HanAINaday FUDINTYAABU waflafld

] 1h - Jam Standard Methods for the Examination
() 0.10 mg/L fia 10.00 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 4500 - S0, C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 3500 ~ Fe B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed,, 2017,
part 3500 - Mn B
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adiy a0/ . wmsiivaaoy / Fovnaou /
7 HAnfsinadey TNUDINTNAFBY madnily
2 13"’11’?1'6 ~ ATSUUILABERMUA Standard Methods for the Examination
ﬁqmvzqﬂ 103 °C fl4 105 °C of Water and Wastewater, APHA,
20 mg/L &1 5 000 me/L AWWA & WEF, 23" ed., 2017,
part 2540 D
- anftarasldimun Standard Methods for the Examination
ﬁqmw‘}ﬂ 180 °C of Water and Wastewater, APHA,
25 mg/L fa 8 000 mg/L AWWA & WEF, 23" ed,, 2017,
part 2540 C
- arsfiavangldivun In - house method : TE-24
gamgll 103 °C fis 105 °C based on Standard Methods for
25 mg/L 4 8 000 mg/L the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed,, 2017, part 2540 C
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anuLreBRURNS Moy DOvenaowdt O $esm O edoudt
ddtu Yan / " Fensinazey / Fovaaou /
f wanftueiinaaay F2aveINIINARBY winliad
2 | s - Flof Standard Methods for the Examination
(i) 40 me/L fia 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5220 C
- armdunsa-An Standard Methods for the Examination
4.0 §21 9.0 of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 4500 H'B
- A Standard Methods for the Examination
0.50 NTU s 1 000 NTU of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 2130 B
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anuzveBUIRn Mooy Duensowd [ daasn O iadeud
o & o : al ol
aay an / EMTANAABY / WBYaday /
P a v sa ’ a 3
f nAnH s Aivnaay FIYBINTNAFDU inafindily
( 2 | dwde - gn il Standard Methods for the Examination
h) 100 uS/cm 4 5 000 pS/cm of Water and Wastewater, APHA,

- loenlud

0.005 me/L 4 0.200 me/L

- ATAAUSIRIAT
(i LAS)

0.10 me/L T4 30.00 mg/L

AWWA & WEF, 23 ed,, 2017,
part 2510 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,

part 4500- CN'C, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 5540 C
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2 | vhde - And Standard Methods for the Examination
(s1®) 5 ADMI §is 300 ADMI of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 2120 F
- wAaiiig Standard Methods for the Examination
0.10 me/L fi4 1.00 mg/L of Water and Wastewater, APHA,
- Mg AWWA & WEF, 23° ed,, 2017,
0.10 me/L fis 4.00 mg/L. part 3111 B
- faned
( 0.10 mg/L &4 2.00 me/L
| - wrmila
0.10 mg/L i 2.00 mg/L
- wiln
0.10 mg/L fis 2.00 mg/L
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'/ 2 ﬁﬁlﬁu - wuSey Standard Methods for the Examination
(w19) 0.02 mg/L 83 2.00 mg/L of Water and Wastewater, APHA,

.«“\\

- uanilyy

0.02 mg/L 84 2,00 mg/L
- Tasleuiomn

0.02 mg/L i1 2,00 me/L
- B

0.02 mg/L {1 2.00 me/L
- wamila

0.02 mg/L 1 2.00 me/L
- {iniia

0.02 mg/L tia 2.00 mg/L
- avin

0.02 me/L i1 2.00 mg/L

AWWA & WEF, 23° ed., 2017,
part 3120 B
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2 dude -Usan Standard Methods for the Examination
(si8) 0.0010 me/L Tis 0,0500 me/L of Water and Wastewater, APHA,

- 81y
0.0020 mg/L fia 0.0300 me/L
- Fadisu

0.0005 mg/L 84 0.0500 mg/L

- YSunanisfunaglusiu

3.0 me/L 118 50.0 mg/L

AWWA & WEF, 23 ed,, 2017,
part 3112 B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,

part 3114 C

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 5520 D
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veutiemsivsesamuasatesUfiinimasey

TerasfiRnms : U el ina $1im

o ¥ | - al
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WYUANS LURUYUTEY NFMRAIMILAT 10150

WIBlaIN53UseLTEUUIT : AV - 0001
a0 ReIU RS M oons Ouensowdt O daemm O wdeud
iy Yo / ‘ swmsiinageu / FBvaaeu /
7 nAnfusiinadou PNYDINTVINADY wefadld
2 |1hde - inaniunas iy Standard Methods for the Examination
(@) 3.0 mg/L 4 50.0 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 5520 B
- hamanlugululasiau Standard Methods for the Examination

0.05 mg/L fia 10.00 meg/L

- luasw

0.22 mg/L fi4 44,30 mg/L

- Wlasilugylulasiou

0.02 mg/L fi4 3.00 me/L

-lulasvt

0.07 mg/L fi4 10.00 meg/L

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 4500 - NO, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed,, 2017,
part 4500 - NO, B
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wanulaunIiusessruUi : NAABY - 0001
anuresel iR & ans Ouensendt O daesm O iedeut
dii Yan / " emsfnadou / Wvacou /
it nanfusiiinaasy TNUBINTVAFOU wedafitd
2 | dde lulasiaulugy 9 10 1By Standard Methods for the Examination
(si0) 2.0 mg/L Tt 200 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 4500 - Ny, B
- Olaf Standard Methods for the Examination
2.0 mg/L 1 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5210 B, part 4500 - O G
- Ulaft Standard Methods for the Examination
2.0 mg/L fis 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 5210 B, part 4500 - O C
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a0 sreiesfiRns M oms Ouenasowdt [ daasn O ndeud
iy Tan / " Temsivacgou / Fvaou /
7 nandusiiinadeu FNVBINTNAFOY wedadild
2 | - Wyeelsd Standard Methods for the Examination
(GE)) 0.30 mg/L fis 1.40 mg/L. of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 4500 - F D
- Wigealsa ‘Standard Methods for the Examination
0.30 mg/L §14 5.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 4500 - F C
3 13"\653’5'181?’1 - Staphylococcus aureus Standard Methods for the Examination
Detected or not detected of Water and Wastewater, APHA,
AWWA & WEF, 23" ed, 2017,
part 9213 B
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(o)

- Pseudomonas aeruginosa

Detected or not detected

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,
part 9213 E
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Ref No. : 0303/12060

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

{’A\.

TEST TECH CO., LTD.
30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

L
[

a ions and criteria for the competenc

¢ /:\; {H [ﬂﬂm‘" ) /‘/ "":”a\‘ J' jM»“,'
.5..1.“‘\" -= } ‘ ~.5/‘_/ “Wdord }. /“‘ ”

BN

Accredutatnon Number TESTING 0001 N
)f ? "'5 ‘: n)

of testing laboratories

\

lssue date  : 1% September 2021

Expired date : 14" July 2023

Signature : /477”:—_——7

(Mrs. Pochaman Tagheen)

Director of Bureau of Laboratory Accreditation

Bureau of Laboratory Accreditation, Department of Science Service,
Ministry of Higher Education, Science, Research and Innovation



Reference No, : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name ) - TEST TECH CO.,, LTD.
Address - 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status . [ permanent O site | Temporary 0 Mobile
ftem Test Material / . Test Item / Test Method /
Number Product Range of Testing Technique Used
( 1 Water - Total suspended solids Standard Methods for the Examination
at 103 °C to 105 °C of Water and Wastewater, APHA,
20 mg/L to 5 000 mg/L AWWA & WEF, 23 ed., 2017,
part 2540 D
- Total dissolved solids Standard Methods for the Examination
at 180 °C of Water and Wastewater, APHA,
25 me/L to 8 000 mg/L AWWA & WEF, 23° ed., 2017,
part 2540 C
{ - Total dissolved solids In - house method : TE-24
at 103 °C 1o 105 °C based on Standard Methods for
25 mg/lL. to 8 000 me/L the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed., 2017, part 2540 C
Initial Issue Date 7th July 2004 Jssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LAF-31:9/11-19 page 1/22



Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name : TEST TECH CO., LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status : [ permanent [ site (] Temporary 1 Mobile
ltem Test Material / ' Test Item / Test Method /
= Number Product Range of Testing . ‘ Technique Used
*‘{; | 1 Water - COD Standard Methods for the Examination
40 mg/L to 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 5220 C
- pH In - house method : TE-19
4.0 t0 9.0 based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed, 2017, part 4500 H'B
e
AN
- Turbidity Standard Methods for the Examination
0.50 NTU to 1 000 NTU of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 2130 B
Initial Issue Date 7" July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19 page 2/22



Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

L.aboratory Name : TEST TECH CO,, LTD.

Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status .M permanent [ Site Ternporary [ Mobile
Item Test Material / ' Test ltem / Test Method /
Number Product Range of Testing Technique Used
1 Water - Conductivity Standard Methods for the Examination
{cont.) 100 pS/cm to 5 000 uS/cm of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 2510 B
- Cyanide Standard Methods for the Examination

0.005 mg/L to 0.200 mg/L

- Surfactant
(Calculated as LAS)

0.10 mg/L to 30.00 mg/L

of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,

part 4500- CNC, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 5540 C

Initial Issue Date 7" July 2008

issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19 page 3/22




Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name : TEST TECH CO,, LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Nurnber : Testing - 0001
Laboratory Status - : I Permanent [ Ssite 1 Temporary [ Mobile
[tem Test Material / ‘ Test itern / Test Method /
| Number Product Range of Te_sting Technique Used
( 1 Water - Color Standard Methods for the Examination
{cont.) 3,00 Pt-Co unit to 100 Pt-Co unit of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 2120 C
- Cadmium Standard Methods for the Examination
0.10 me/L to 1.00 meg/L of Water and Wastewater, APHA,
- Copper AWWA & WEF, 23" ed., 2017,
0.10 mg/L to 4.00 mg/L part 3111 B
- Zinc
( ) 0.10 mg/L to 2.00 mg/L
- Manganese
0.10 mg/L to 2.00 mg/L
- fron
0.10 mg/L to 2.00 me/L
Initial Issue Date 7" July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-0/11-19 page 4/22



Laboratory Name

Address

Accreditation Number

: TEST TECH CO., LTD.

Bangkhunthian, Bangkok 10150

: Testing - 0001

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Laboratory Status . ™M permanent O site Temporary [ Mobite
ftem Test Material / ' Test ltem / Test Method /
Number Product Range of Testing Technique Used
1 Water - Mercury Standard Methods for the Examination
(cont.) 0.0010 mg/L to 0.0500 mg/L of Water and Wastewater, APHA,

- Arsenic

0.0020 mg/L to 0.0300 mg/L

- Selenium

0.0005 mg/L to 0.0500 me/L

AWWA & WEF, 23° ed,, 2017,
part 31128B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 3114 C

Initial Issue Date Tth July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19

page 5/22



Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name : TEST TECH CO,, LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,
Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status .M permanent [ site O Temporary J Mobite

ltem Test Material / Test item / Test Method /

Number Product Range of Testing Technique Used

™

1 Water - Barium Standard Methods for the Examination

(cont.) 0.02 mg/L to 2.00 mg/L of Water and Wastewater, APHA,
- Cadmium AWWA & WEF, 23 ed,, 2017,

0.02 mg/L to 2.00 me/L . part 3120 B

- Total chromium

0.02 mg/L to 2.00 mg/L
- Copper

0.02 mg/L to 2.00 me/L
- Manganese

0.02 mg/L to 2.00 mg/L
( - Nickel
. 0.02 mg/L to 2.00 me/L
- Lead

0.02 mg/L to 2.00 mg/L

Initial Issue Date Yth July 2004 fssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19 page 6/22



Laboratory Name

Address

Accreditation Number

Laboratory Status

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

- 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

[0 Temporary 1 mobile

:IZI Permanent [ site

(cont.)

ftem Test Material / Test item / Test Method /
i Number Product Range of Testing Technique Used
{ 1 Water - Legionella spp. iSO 11731 : 2017

cfu/l.

Detected or not detected

- Legionella pneumophila
cfu/L

Detected or not detected

- Salmonella spp.

Detected or not detected

- Staphylococcus aureus

Detected or not detected

1SO 19250 : 2010

In -~ house method : TE-11
based on Standard Methods for
the Examination of Water and

Wastewater, APHA, AWWA & WEF,

23 ed,, 2017, part 9213 B

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19

page 7/22



Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name : TEST TECH CO,, LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status : M permanent [ site 1 Termporary [ Mobile
ftem Test Material / ‘ Test ltem / Test Method /
Number Product Range of Testing ‘ Technique Used
1 Water - Clostridium perfringens Standing Committee of Analysts,
{cont)) Detected or not detected The Microbiology of Drinking Water,
2021, part 6
- Pseudomonas oeruginosa Standard Methods for the Examination
Detected or not detected of Water and Wastewater, APHA,
| AWWA & WEF, 23" ed,, 2017,
part 9213 E
- Oil and Grease Standard Methods for the Examination
3.0 mg/L to 50.0 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5520 D
Initial Issue Date 7" July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and tnnovation

LAF-31-9/11-19 page 8/22



Laboratory Name

Address

Accreditation Number

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaadam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : ™M permanent O site Temporary [ Mobile
[tem Test Material / - Test ltem / Test Method /
Number Product Range of Testing Technique Used
{ 1 Water - Oil and Grease Standard Methods for the Examination
{cont.) 3.0 mg/L to 50.0 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 5520 B
- Nitrate as Nitrogen Standard Methods for the Exarination
0.05 mg/L to 10.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
- Nitrate part 4500 - NO, E
0.22 me/L to 44.30 me/L
C
- Nitrite as Nitrogen Standard Methods for the Examination
0.02 mg/L to 3.00 meg/L of Water and Wastewater, APHA,
| Awwa & WEF, 23° ed, 2017,
- Nitrite part 4500 - NO, B
0.07 mg/L to 10.00 mg/L

Initial Issue Date 7 July 2004

Bureau of Laboratory Accreditation,

LA-F-31-9/11-19

page 9/22

Issue Number 13

Department of Science Service, Ministry of Higher Education, Science, Research and Innovation




Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Bangkhunthian, Bangkok 10150

: Testing - 0001

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Laboratory Status : M permanent [ Site d Temporary O Mobile
Item Test Material / ‘ Test Item / Test Method /
| Number Product Range of Testing Technique Used
{~- ' 1 Water - Total Kjeldahl Nitrogen Standard Methods for the Examination
(cont.) 2.0 mg/L to 200 mg/L of Water and Wastewater, APHA,

~ Fluoride

0.30 mg/L to 1.40 mg/L

- Fluoride

0.30 meg/L to 5.00 me/L

AWWA & WEF, 23° ed,, 2017,
part 4500 - N, B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,

part 4500 - F D

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,

part 4500 - F C

Initial Issue Date 7™ July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19

page 10/22




Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name . TEST TECH CO., LTD,
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status . permanent [ site [l Temporary [ Mobite
ltem Test Material / Test ltem / Test Method /
- Number Product Range of Testing Technique Used
C- 1 Water . - BOD Standard Methods for the Examination
(cont.) 2.0 me/L to 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 5210 B, part 4500 - O G
- BOD Standard Methods for the Examination
2.0 mg/L to 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 5210 B, part 4500 - O C
(\ , - Sulfate In — house Method : TE-34
5.00 mg/L to 200 me/L based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23 ed,, 2017, part 4500 - SO, E
Initial Issue Date 7th July 2004 fssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19 page 11/22



Reference No. : 0302/12060

Scope of Testing Laboratory Accreditation

Laboratory Name : TEST TECH CO,, LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status : M permanent [ site O Temporary [ Mobite
Item Test Material / | Test ltem / Test Method /
Number Product Range of Testing ‘ Technique Used
i\ 1 Water - Silica | Standard Methods for the Examination
{cont.) 0.10 mg/L to 10.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed, 2017,
part 4500 - SiO, C
- lIron '| Standard Methods for the Examination
0.10 mg/L to 1.50 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 3500 ~ Fe B
( h - Manganese Standard Methods for the Examination
) 0.04 meg/L to 2.00 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 3500 - Mn B
Initial Issue Date 7" July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Sclence, Research and Innovation

LA-F-31-9/11-19 page 12/22



Laboratory Name

Address

Accreditation Number

: TEST TECH CO., LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status . permanent [ Site Temporary O mobite
ftem Test Material / | Test ltem / Test Method /
g Number Product Range of Testing Technique Used
{ , 2 Wastewater - Total suspended solids Standard Methods for the Examination
at 103 °C to 105 °C of Water and Wastewater, APHA,
20 mg/L to 5 000 mg/L AWWA & WEF, 23° ed., 2017,
part 2540 D
- Total dissolved solids Standard Methods for the Examination
at 180°C of Water and Wastewater, APHA,
25 mg/L to 8 000 mg/L AWWA & WEF, 23" ed,, 2017,
part 2540 C
( f - Total dissolved solids In - house method ; TE-24
at 103 °C to 105 °C based on Standard Methods for
25 mg/L to 8 000 mg/L the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed,, 2017, part 2540 C

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19

page 13/22




Laboratory Name

Address

Accreditation Number

: TEST TECH CO.,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ site O Temporary [T Mobile
ltem Test Material / . Test item / Test Method /
Number Product Range of Testing Technigue Used
2 Wastewater - COD Standard Methods for the Examination
(cont.) 40 mg/L to 2 000 meg/L of Water and Wastewater, APHA,

- pH
4.01t0 9.0

- Turbidity

0.50 NTU to 1 000 NTU

AWWA & WEF, 23“ ed,, 2017,
part 5520 C

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,

part 4500 H'B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed., 2017,
part 2130 B

Initial Issue Date 7" July 2004

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LAF-31-9/11-19
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status M permanent 1 site Temporary 1 Mobite
ltem Test Material / ‘ Test ltem / Test Method /
Number Product Range of Testing Technique Used
(/ . 2 Wastewater - Conductivity Standard Methods for the Examination
{cont.) 100 uS/cm to 5 000 puS/cm of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 2510 B
- Cyanide Standard Methods for the Examination
0.005 mg/L to 0.200 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 4500- CNC, E
( o - Surfactant Standard Methods for the Examination
e (Calculated as LAS) of Water and Wastewater, APHA,
0.10 g/l to 30.00 mg/L AWWA & WEF, 23" ed., 2017,

part 5540 C

Initial [ssue Date a July 2004

Bureau of Laboratory Accreditation,

LAF-31-9/11-19

page 15/22
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Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name: : TEST TECH CO,, LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,
Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status : M permanent [ Site Ol Temporary ] Mobite
ftem Test Material / | Test ltem / Test Method /
Number Product Range of Testing Technique Used
{. . 2 Wastewater - Color Standard Methods for the Examination
(cont)) 5 ADMI to 300 ADMI of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
part 2120 F
- Cadmium Standard Methods for the Examination
0.10 mg/L to 1.00 mg/L of Water and Wastewater, APHA,
- Copper AWWA & WEF, 23" ed,, 2017,
0.10 mg/L. to 4.00 me/L part 3111 8
- Zinc
{ 0.10 mg/L. to 2.00 mg/L
- ~ Manganese
0.10 mg/L to 2.00 meg/L
- fron
0.10 mg/L to 2.00 me/L
Initial Issue Date 7" July 2004 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Sewvice, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19 page 16/22



Laboratory Name

Address

Accreditation Number

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: TEST TECH CO,, LTD.

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status . permanent O site O Temporary 0 Mobile
ftem Test Material / '. Test Itemn / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater ~ Barium Standard Methods for the Examination
{cont.) 0.02 mg/L to 2.00 mg/L of Water and Wastewater, APHA,
- Cadmium AWWA & WEF, 23" ed,, 2017,
0.02 meg/L to 2.00 mg/L part 3120 B
- Total chromium
0.02 mg/L to 2.00 me/L
- Copper

0.02 mg/L. to 2.00 mg/L
- Manganese

0.02 me/L to 2.00 mg/L
- Nicket

0.02 mg/L to 2.00 me/L
- Lead

0.02 mg/L to 2.00 me/L

Initial Issue Date 7" July 2004

Bureau of Laboratory Accreditation, Department of Science Service,

LA-F-31-9/11-19

page 17/22
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD,

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

: 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : M permanent [ site Temporary ] Mobite
item Test Material / Test ltem / Test Method /
Number " Product Range of Testing Technique Used

2 Wastewater

{cont.)

- Mercury
0.0010 me/L. to 0.0500 meg/L

- Arsenic
0.0020 mg/L to 0.0300 mg/L
- Selenium

0.0005 mg/L to 0.0500 me/L

- Oil and Grease

3.0 mg/L to 50.0 mg/L

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,
part 3112 B

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,
part 3114 C

Standard Methods for the Examination

of Water and Wastewater, APHA,

| AWWA & WEF, 23° ed., 2017,

part 5520 D

Initial Issue Date 7" July 2004

fssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

LA-F-31-9/11-19
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Laboratory Name

Address

Accreditation Number

- TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

. 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status [/l Permanent O site Temporary O Mmobile
Item Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used

2 Wastewater

(cont.)

- Oil and Grease

3.0 mg/L to 50.0 me/L

- Nitrate as Nitrogen

0.05 mg/L to 10.00 me/L

- Nitrate

0.22 mg/L to 44.30 mg/L

- Nitrite as Nitrogen

0.02 mg/L to 3.00 mg/L

- Nitrite

0.07 mg/L to 10.00 mg/L

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed,, 2017,
part 5520 B

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 4500 - NO, E

Standard Methods for the Examination
of Water and Wastewater, APHA,

AWWA & WEF, 23° ed., 2017,
part 4500 - NO, B

Initial Issue Date 7 July 2004

Bureau of Laboratory Accreditation, Department o

LAE-31-9/11-19

page 19/22
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Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name ‘ : TEST TECH CO., LTD.
Address : 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedarn,

Bangkhunthian, Bangkok 10150

Accreditation Number : Testing - 0001
Laboratory Status | Permanent [ site | Temporary [ Mobite
ltem Test Material / ‘ Test ltem / Test Method /
Number Product Range of Testing Technique Used
2 Wastewater - Total Kjeldaht Nitrogen Standard Methods for the Examination
{cont.) 2,0 mg/L to 200 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
part 4500 - N, B,
- BOD Standard Methods for the Examination
2.0 mg/L to 2 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed, 2017,
part 5210 B, part 4500 - O G
- BOD Standard Methods for the Examination
2.0 mg/L to 2 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 5210 B, part 4500 - O C
Initial Issue Date 7" July 2004 Issue Number 13

Bureau of Laboratary Accreditation, Department: of Science Service, Ministry of Higher £ducation, Science, Research and innovation

LA-F-31-9/11-19 page 20/22
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{Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Bangkhunthian, Bangkok 10150

: Testing - 0001

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

+ 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Laboratory Status : M permanent O site Temporary ] Mobile
ltem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used

2 Wastewater

(cont.)

3 Swimming pool water

- Fluoride

0.30 me/L. to 1.40 mg/L

- Fluoride

0.30 mg/L to 5.00 me/L

- Staphylococcus aureus

Detected or not detected

| part 4500 - F C

| part 9213 B

Standard Methods for the Examination
of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,

part 4500 - FD

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,

Standard Methods for the Examination

of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,

Initial lssue Date 7" July 2004

Bureau of Laboratory Accreditation,

LA-F-31-9/11-19

page 21/22
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO., LTD.

Bangkhunthian, Bangkok 10150

: Testing - 0001

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

230, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Laboratory Status .M Permanent [ Site | Temporary [ Mobite
ftem Test Material / A Test Item / Test Method /
| Number Product Range of Testing Technique Used
( : ‘( 3 Swimming pool water - Pseudomonas aerueinosa Standard Methods for the Examination
(cont.) Detected or not detected of Water and Wastewater, APHA,
| Awwa & WeF, 237 e, 2017,
part 9213 E
q

Initial Issue Date 7" July 2004

Issue Date : 1 September 2021

Signature

¢

(Mrs. Pochaman Tagheen)

Director of Bureau of Laboratory Accreditation

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation

LA-F-31-9/11-19

page 22/22
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Bureau of Laboratory Quality Standards
Ministry of Public Health

This is to certify that

The laboratory of
Test Tech Co., Ltd.

30, 32 Rama 2 Soi 63, Rama 2 Road, Samae dam,

Bang khun thian, Bangkok 10150, Thailand

has been accepted as an
accredited laboratory complying with the ISO/IEC 17025 : 2017
and the requirements of the Bureau of Laboratory Quality Standards

The laboratory has been accredited for specific tests
listed in the scope within the field of

Food Testing

\@0&\(‘()\% &NSGMKNM
(Dr. Patravee Soisangwan)
Director of Bureau of Laboratory Quality Standards
Date of Accreditation : 26 November 2020
Valid Until : 25 November 2022 Accreditation Number 1201/54




The Laboratory of Test Tech Co., LTD has been accepted as an accredited laboratory in

the field of food testing for the following scopes.

- Cooling water

Chilled water

Boiler water

No. Type of Sample Test Method

1. ® Potable water . Total Solid Standard Methods for the Examination of
- Drinking water Water and Wastewater, APHA, AWWA,

- Drinking water in sealed WEF, 23" ed., 2017, Part 2540 B
container . Chloride Standard Methods for the Examination of
® Non-Potable water Water and Wastewater APHA, AWWA,

- Ground water WEF, 23" ed., 2017, Part 4500-CI B

- Tap water . Total Hardness Standard Methods for the Examination of
- DI water Water and Wastewater APHA, AWWA,

- RO water WEF, 23" ed., 2017, Part 2340 C
- Soft water . Total Plate Count Standard Methods for the Examination of

. Total Bacteria Count

Water and Wastewater, APHA, AWWA,
WEF, 23° ed,, 2017. Part 9215 B

. Total Coliform

 bacteria

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF, 23" ed., 2017. Part 9221 B

. Escherichia coli

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF, 23" ed., 2017, Part 9221 F

2. ® Potable water

- Drinking water

. Tron

. Manganese

Standard Methods for the Examination of
Water and Wastewater, APHA, AWWA,
WEF, 23" ed., 2017. Part 3111 B

Bureau of Laboratory Quality Standards

Revision No. 00
Date Revised 26 November 2020

Reviewed by Head of Laboratory Accreditation Section.............. S5,

Page 1 of 1

Accreditation Number 1201/54
Date of Accreditation : 26 November 2020
Valid Until ¢ 25 November 2022

.......................... (Mr.Surasak Muenphon)
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(Calibration Certificate of Liquid in Glass Thermometer)



534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 NS

SN %
TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §SS2%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES i‘ﬁﬂ% B\ \ e

NSC-TISI-TIS17025
CALIBRATION 0008

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

Certificate No. : 217805

Certificate of Calibration age s 402

Equipment : Digital Thermometer With Sensor
Manufacturer: Testo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 926 Corporate Sarvices 3: Equipment Calibration and Testing Services.
Serial No.. 5609260110250914
1D No.: EQL-058
Condition As-Received: Used ltem
Received Date: 26 April 2021
i Calibration Date: 28 April 2021
1S to 11 May 2021
Reference: 2104-0645WN Submitted by: TEST TECH CO.,LTD (HEAD Office)
Ambient Temperature: (25 ¥ 3) °C
30,32 R ' “ ,
Relative Humidity:- (50 £ 20 ) % 0 ama il Soi 63, Rama Il Rd., Samaedam
Bangkhunthian, Bangkok 10150
Procedure used: Calibration were conducted using in-houss calibration procedure CP-T01 according to comparison with
Industrial Platinum Resistance Thermometer (IPRT) into liquid bath temperature controller.
The temperature scale used was based on ITS-80.
Condition of this result of calibration
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Black Stack Thermometer 1560 8C454 201581 20 May 2021
2) PRT Scanner Module 2562 A01303 201581 20 May 2021
. 3) Industrial PRT Probe 5627A 979442 201581 20 May 2021
%, .
i 4) Digitat Thermometer 15629 AB6176 2011303 07 Nov 2021
5) Industrial Platinum Resistance Thermometer 5627 739435 2011303 07 Nov 2021
2 The cerlificate is valid only to the item calibrated on date and place of callbration.
3.This Certification is traceable to the International System of Unit maintained at-
-National Institute of Metrology Thalland (NIMT)
Calibrated by :  Pitak Srimongkol Approved Signatory : d
Issue Date : 13 May 2021 [ ]Phalinee Prabpaipal

[./] Chatchawan Khunpiluek
{ ]Wanlop Larpkurn

s 0260224
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Cert. No.: 217805

Page.: 2 of 2
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058
Immersion Standard yucx Uncertainty
Depth Temperature Reading Error of Measurement
(mm.) (°C) (°C) (C) (£C)
150 3.9975 3.9 -0.0975 ' 0.24
150 20.0005 19.9 -0.1005 0.24
150 34,9956 34.9 -0.0956 0.24
150 35.9978 36.0 0.0022 0.26
150 55.0023 54.7 -0.3023 0.25
150 100.0048 99.6 -0.4048 0.35
150 103.9978 103.8 -0.1978 0.36
150 119.9973 119.7 -0.2973 - 042
150 139.9975 139.7 -0.2975 . 0.47
150 150.0029 149.7 -0.3029 0.49
150 170.0037 169.6 -0.4037 0.55
150 179.9975 179.4 -0.5975 0.58
Resuit of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058 Water Proof

Dimension of probe : Diameter 5 mm., Length 112 mm. Sheath material : Stainless Steel

Immersion Standard uuck Uncertainty

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

90 40.9967 409 -0.0067 0.24

90 44,9988 44.9 -0.0988 0.24

90 50.0006 49.9 -0.1006 0.24

90 83,0026 82.8 -0.2026 ' 0.31

90 91.9953 91.7 -0.2953 . 0.33

90 95.0009 94.7 -0.3009 0.34

90 149.9951 149.5 -0.4951 0.49

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

~-000-
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QUALITY CALIBRATION CO,,LTD.

' DN~
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 i\%h\%\ﬂdi%é}%e Y/ \ V.
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 =SS ; \
www.qcalibration com {’4,//;—\\\\}‘} NSC-T]SI-T] 15
mmi CALINRATION (0

/f"’"‘\

CERTIFICATE No : 21T8009
REFERENCE No: 62147-2

' EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

..DNo

RESOLUTION

TYPE

CONDITION AS RECEIVED

SUBMITTED BY

~ "ALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

PAGE:10OF2

Certificate of Calibration

LIQUID IN GLASS THERMOMETER

PRECISION

8925

EQL-103

0.1°C

TOTAL IMMERSION

USED ITEM

TEST TECH CO., LTD. :

30,32 RAMA 11 SOI 63, RAMA 1 RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CHARUKIT L.

25-Aug—}/ |

7

/

25-Aug-21

18-Aug-21

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

QUALITY CALIBRATION CO,, LTD.

F-G010 REV 02



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

CERTIFICATE No : 21T8009 . PAGE:20F2
Calibration Report
EQUIPMENT LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION
MODEL : -
ID No : EQL-103 SERIAL NUMBER 8925
" RESOLUTION g.1°C TYPE : TOTAL IMMERSION
RECEIVED DATE 18-Aug-21 CALIBRATION DATE 25-Aug-21
AMBIENT TEMPERATURE 23°Cx3°C RELATIVE HUMIDITY 50 %RH + 20 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

I. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77: 1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
L.~ THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

. T8-90,
‘fé. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL, SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE 5612 587312 20T12169 10-Dec-21
3) PRECISION BATH 7320 A21105 20T12163 16-Dec-21
4) PRECISION BATH CTR-40 AG8155 20T12164 22-Dec-21
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
3. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND). )
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD Uuc IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH °C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT
Q) #°C)
199958 20.0 140 -0.0042 N/A 0.079
{ 250038 25.0 160 0.0038 - N/A 0.079
T 41,5059 41.5 225 0.0059 N/A 0.079
44.5075 44.5 235 0.0075 N/A 0.079
45.0125 45.0 240 0.0125 N/A 0.079
50.0154 50.0 260 0.0154 N/A 0.084

UUC* : UNIT UNDER CALIBRATION

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

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

F-G010 REW(2




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

4 NSC-TISI 'nsno’s
”'lluln\\‘\ CALINRATION 0042

CERTIFICATE No : 21T8008 : PAGE: 1 OF2
REFERENCE No: 62147-1 -

Certificate of Calibra_tion

EQUIPMENT : LIQUID IN GLASS THERMOMETER

MANUFACTURER : PRECISION
MODEL _ : G13004
SERIAL No ‘ :

( D No . EQL-111
RESOLUTION : 1°C
TYPE : : TOTAL IMMERSION
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

( ALIBRATED BY : CHARUKIT L.
CALIBRATION DATE : 4 25-Aug—g‘f
APPROVED BY - : 7&/\

PONGSHK 1.
ISSUED DATE : 25-Aug-21
RECEIVED DATE : 18-Aug-21

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

F-GOIOREV 02



QUALITY CALIBRATION CO.,LTD.

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

CERTIFICATE No : 21T8008 PAGE:2OF 2’
Calibration Report

EQUIPMENT LIQUID IN GLASS THERMOMETER

MANUFACTURER : PRECISION

MODEL : G13004 ‘

ID No EQL-111 SERIAL NUMBER ——-

RESOLUTION H 1°C TYPE . TOTAL IMMERSION

RECEIVED DATE ¢ 18-Aung-21 CALIBRATION DATE 25-Aug-21

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

CONDITION OF THIS RESULTS OF CALIBRATION

|. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
"HERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

1I'S-90.
2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIALNo . CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 20T12169 10-Dec-21
2) SPRT PROBE 5612 587312 20T12169 10-Dec-21
3) PRECISION BATH - 7320 A21105 20T12163 16-Dec-21
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uuCH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH o) STEM OF
©C) ©C) (mm) TEMPERATURE MEASUREMENT
(°C) 0
114.9054 115.0 110 -0.0946 N/A 0.14
120.9149 121.0 120 -0.0851 N/A 0.14

", ¥ : UNIT UNDER CALIBRATION
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

F-G010 REYJ02
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TEL. 0-2717-3000-24 FAX. 0-2719-9484

Certificate of Calibration

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

CALIBRATION 0008

Certificate No. : 21H2269
Page: 10of2

This certificate may not be reproduced other than in full,

except with the prior written approval of the head of

Equipment : Dial Thermo-Hygrometer

Manufacturer: Barigo

Model : - Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: ' -

1D No.: EQL-064

Condition As-Received: Used item
Recelved Date: 25 October 2021

Calibration Date: 27 October 2021
to 02 November 2021

Reference: 2110-0738DN Submitted by: TEST TECH CO,,LTD (HEAD Office)

Ambient Temperature: ¢ 25 * 3) °C
Relative Humidity: (50t 20) %

30,32 Rama |l Soi 63, Rama Il Rd., Samaedam,

Bangkhunthian, Bangkok 10150

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

Condition of this result of calibration

e e O e e e et

1.Reference standards instuments :

Certificate No.

Instrument Model Serial No.
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime !l 31863
2) Standard Humidity/Temperature Meter 400 10240757

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

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

Calibrated by :  Viporn Tantiyawutti Approved Signatory :

20 Sep 2022

Issue Date : 04 November 2021 [‘/ ] Chakrit Waewanjua
{ ]Pornthippa Tameyakul

[ ] Pitak Srimongkol

50273563
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Result of Calibration:-

Function:

Without Adjustment
Humidity measurement,

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

Reference Standard uucr
Temperature Humidity Reading
°C) {%R.H.) (%R.H.)
25,0 30.1 30.0
25.0 40.1 40.0
25.0 50.1 51.0
25.0 60.0 61.0
25,0 75.2 76.0
Result of Calibration:- Without Adjustment
: Function: Temperature measurement.
Standard uucr
Temperature Reading
(°C) (°C)
15.00 15.0
20.00 20.0
25.01 25,0
30.01 30.0

~000-

Error
(%R.H.)
-0.1
-0.1
0.9
1.0
0.8

Error
(°C)
0.00
0.00
~0.01
-0.01

Cert. No.: 21H2269

Uncertainty
of Meastrement

(%R.H.)
1.5
1.5
1.7
1.7
1.7

Uncertainty
of Measurement

(£°C)
0.72
0.72
0.72
0.72

Page.: 2 of 2

a 1079790




TuSusasnisgautiian “Lazasdnanndt iy

(Calibration Certificate of Conductivity Meter)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) %

,,é CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES %7 X\% | Vi v
: 53474 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUANG BANGKOK 10250 it K Qe
N NSC-TISI-TIS17025

T

TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
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Cert.No.: 22CH120
Page.: 1 0of 3
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Certificate of Calibration

¢w

e

%
sty

SN Y

Py

a
A

e

7" 8o

R

kN
ol

x—i&;ﬂ"dv

0
b e f o

,

Equipment :
Manufacturer :
Model :

Serial No. :

ID No.:

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Conductivity Meter

TOA DKK

CM-41X

842572

EQL-211

Used ltem

24 January 2022

26 January 2022

2201-0846DN-1

TEST TECH CO.,LTD (HEAD Office)

4 30,32 Rama Il Soi 63, Rama Il Rd., ;
N Samaedam, Bangkhunthian, Bangkok 10150 {

!
ajé Ambient Temperature : (25 + 2.5) °C }
\-; Relative Humidity : (50 £ 15) % [
3,52 Calibration Procedure: In -house method : )
i - CP-CHS8 by direct measurement 3
i with certified reference material (CRM) '
» - CP-CH8 by comparison with standard thermometer )‘
} Calibrated by : Warakorn lerngagtrakul (
A §
i Approved by : Wf, ‘ .
Y, g
§ / Approved Signatory !
; (V) Malee Butkruea {
e:; A ( ) Saithip Meangmai :
P! ( ) Warakorn Lerngagtrakul z
1 Issue Date : 3 February 2022 .
Y/ )
The Uncertainties are for a confidence probability of approximately 95% (‘

This certificate may not be reproduced other than in full, except with the prior written
Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.
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:} Cert.No.: 22CH120 =
i 0,
ﬁ Page.: 2 of 3 %/
j? Condition of this result of calibration :
4 1. Reference Standard Instrument :- Vo
c, Instrument Serial No, ID No. Certificate No. Due date <.{
,;} 1) Thermometer 1963878  130RC095 211977 17 Sep 2022 ?f
2) Ref. Std.Thermometer 4982054  110RC044 2111201 26 Oct 2022 {
14 This certification is traceable to the International System of Unit maintained at:- p
# - Traceable to National Institute of Metrology (Thailand), NIMT A
§ 2. Certified Reference Materials :- {
b} ) ‘
A ~ Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Si 2
I through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 "
" Conductivity Solution Manufacturer Lot No. Exp. date g
147.0 pSlem CPA Chem 761020 02 Aug 2022 f
) 1.413 mS/em CPA Chem 761021 02 Aug 2022 ;ié‘
i 12.8806 mS/cm CPA Chem 754037 28 June 2022
: '{
éa,j, - Control Conductivity calibration solution temperature by Water bath (25+0.1) °c N
12 3. This certificate is valid only to the item calibrated on date and place of calibration. j
4 1
% 5,
* Calibration results o
3: Function : Conductivity Measurement {
.} (*) After Adjustment at 147.0, 1413.0, 12880.6 pSicm ;
if  Conductivity Electrode Serial No.: 806F0005 i
f Standard Before Adjustment After Adjustment Uncertainty Coverage (;*
;}3 Conductivity Solution UUC* Reading UUC* Reading of Measurement factor |4
. <
C (%) kg
5 i
Jj‘/ 147.0 uSiem 149.1 uS/em 146.9 uS/cm 0.99 pSicm 2.00 Q
: 1.413 mS/cm 1.424 mS/em 1,413 mSfom 0.0082 mS/cm 200 |7
»53 12.8806 mS/cm 12.81 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
: : 1
% Remark - UUC* = Unit Under Calibration ‘t{/
f"z - 147.0 uS/cm Adjustment Cell constant = 98.4m"" ;Z;
P -1 &
g - 1.413 mS/cm Adjustment Cell constant = 99.2m é"
5 -1
b - 12.8806 mS/cm Adjustment Cell constant = 100.7m :
iy :
U Wl .’
§ e Wﬁ%
e NS M N TN LN TR MR SRR MR TR M

a 1092322
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; Cert.No.: 22CH120 K

Page.: 3 of 3 ,;
Calibration_Results ¢
Function : Temperature Measurement :

NGO N T

T {*) Without adjustment
% This equipment was connected with Temperature Probe;

- Model CT-58101B
- Serial No. 806F0005
Dimension of probe;

™
2,
v,

t? 2
7
k-.
\
*
‘;}}‘%‘.
0

s g

- Length : 114 mm. s
z - Diameter : 12 mm. ¥
7, - Immersion Depth : 100 mm.
i 0
( ./ | Calibration Standard uuck Uncertainty of | Coverage | +
T Point Temperature Reading Error Measurement factor ffff

(°c) (°c) (°c) (°c) (°c) k

M € e

R

o b, -

i,

25.0 25.003 251 0.097 0.13 2.00

Remark : ~ UUC* = Unit Under Calibration .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.
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(Calibration Certificate of Standard Weights)
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ECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  §32
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M@e
$34/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~y

/,,,,ﬂ‘\\\\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 el NSC-TISI-TIS17025
CALIBRATION 0008

Certificate of Calibration =~ Gertfiests fo.: Z200R8

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

Condition As-Received: Used ltem

- Received Date: 03 February 2022
(f : Calibration Date: 08 February 2022
R Reference: 2202-0110DN Submitted by: TEST TECH CO.,LTD (HEAD Office)
Ambient Temperature:  ( 23 +2)°C
Relative Humidity: (50 £ 15 ) % 30,32 Rama |l Soi 63, Rama Il Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1011 mbar .

Procedure used: Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method
against standard weights on the basis of weighings at an average alr density of 1.2 kg/m® and a temperalure
of 23 °C material density of weight is 8000 kg/m®.

Condition of this result of callbration

1.Reference standards instuments :

[nstrument Model! Serial No. Certificate No. Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20 13 Jui 2022
N 2 This certificate is not certified for any commercial transaction.
E}' 3.The certificate is valid only to the item calibrated on date and place of calibration.

4.This Certification is traceable to the International System of Unit maintained at:-

-National Institute of Metrology Thailand (NIMT)

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory : )

Issue Date : 08 February 2022 { ] Phalinee Prabpaipal
) -1 Sura Suwannasri
{ ] Chaowalit Rittirak

B 0280632




Cert No.: 22M196

Page: 2 of 2
Result of calibration Without adjustment
Nominal Uncertainty of Maximum
- Value Conventional mass Measurement Permissible error
) (£) - (£)
50 g 50.00008 g 0.10 mg 0.30 mg

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

-000-

. ' a 1092727
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Certificate of Calibration "

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES w i A\ e
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 Ny IAE AN
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T semsIsT02s

CALIBRATION 0008

Certificate No.: 21M1550

of 2

Equipment: Standard Weight
Manufacturer: . This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model: - Corporate Services 3: Equipment Calibration and Testing Services,
Serial No.: M 0030/11
1D No.: EQL-139
Condition As-Received: Used ltem

Received Date: 25 August 2021

Calibration Date: 01 September 2021

Reference: 2108-0772WN Submitted by: TEST TECH CO.,LTD (HEAD Office)

Ambient Temperature:  ( 23 ¥ 2) °C

Relative Humidity: (50 £ 15 ) % 30,32 Rama |l Soi 63, Rama ll Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1006 mbar

Procedure used:
against standard weights on the basis of welghings at an average air density of 1.2 kg/m®

of 23.0 °C material density of weight is 8000 kg/ms3.

Condition of this result of calibration

Condition of this resuit of calibralion
1.Reference standards instuments !

Model Serial No.

Instrument

Certificate No.

Calibration were conducted using in-house calibration procedure CP-M01 according to comparison method

and a temperature

Due Date

1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20

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

-National Institute of Metrology Thailand (NIMT)

& G —

Chaowalit Rittirak Approved Signatory :

Calibrated by :

13 Jul 2022

{1 Phalinee Prabpaipal
[ } Sura Suwannasti
[ ] Chaowalit Rittirak

Issue Date : 02 September 2021

R N?2RRN?R



Result of calibration

Without adjustment

Cert No.: 21M1550
Page: 2 of 2

Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
() ()
2g 2.000024 g 0.040 mg 0.12 mg

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

-o0o-

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

N

a 1064767
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ST %

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iﬁ/@g@%

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 AN
TEL. 0-2717-3000-24 FAX. 0-2719-9484

NSC-TISHTIS17025
CALIBRATION 0008

Certificate of Calibration ~ certfea ™o 211549

Equipment: Standard Weight
Manufacturer: Mettler Toledo This cerlificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model: ' " Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 11119469
ID No.: EQL-149

Condition As-Received: Used ltem

Received Date: 25 August 2021
{" Ccalibration Date: 01 September 2021
Reference: . 2108-0772WN Submitted by: TEST TECH CO..LTD (HEAD Office)

Ambient Temperature: ( 23 + 2) °C
30,32 Rama Il Sol 63, Rama Il Rd., Samaedam,

Bangkhunthian, Bangkok 10150

Relative Humidity: (50 15 )%

Atmospheric Pressure: 1006 mbar

Procedure used: Calibration were conducted using in-house calibration procedure CP-MO1 according to comparison method
against standard weights on the basis of weighings at an average air density of 1.2 kg/m® and a temperature
of 23.0 °C material density of weight is 8000 kg/m?.

Condition of this resuit of calibration

A e A Y e N ettt

1.Reference standards instuments :

Instrument Model Serial No. Certificate No, Due Date
1) Standard weight Set (E2) YCS31-712-00 50202965 MM-0102-20 13 Jul 2022

2 This certificate is not certified for any commercial transaction.

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

-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Chaowalit Rittirak Approved Signatory : o @ L)_
Issue Date : 02 September 2021 [V]/ Phalinee }‘rabpaipal

[ 1Sura Suwannasri
{ ] Chaowalit Rittirak

B 0268025



Cert No.: 21M1549

Page: 2 of 2
. Result of calibration Without adjustment
Nominal Uncertainty of Maximum
Value Conventional mass Measurement Permissible error
(£) (%)
20 g 20.000018 g 0.080 mg 0.26 mg

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

N

-olo-

a 1064768
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(Calibration Certificate of Turbidimeter)



8BC Calibration Center S%m

Part of DKSH Grot
‘Certificate of Calibration
Equipment: TURBIDIMETER Certificate No.: 08210219
Model: 2100N Issued Date: 11 November 2021
Serial No. (or ID.): 970400003415 (EQL-024) Job No.: KSPR2114482
Manufacturer: HACH Page: 1 0of 2
Condition: in Condition
Customer: TEST TECH CO., LTD.
( 30,32 Rama Il Soi 63, Rama I Rd.,
' Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: Temperature 23 °C ® 2 °C
Humidity 50 %RH £ 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Ltd.
1194 Soi Wachirathamsathit 57, Sukhumvit 101/1 Rd.,
Bangchak, Prakhanong, Bangkok 10260 Thailand
Calibration By: Miss. Kaewkan Suradech
Calibration Date: 11 November 2021
( The Method used: In house method, SPCC-WI-23, base on Hach Manufacturer Method 8195
Traceability: This certificate is traceable to Primary standard Fromazin and StablCal accepted by

United States Environmental Protection Agency (EPA) through Hach Company
Certificate No. A1075, A1074 , A1091 , A1074 , A1074

oo SeRT )

SPC RT Co., Lid.
(Miss Kaewkan Suradech) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the International System of Units (S1). It provides traceabliity of measurement to intemational or
national standard or ofher recognized national standard laboratories.

The measurement uncertalnty stated is the expanded uncertainty which Is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. Itis determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

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

vl wdAT 81 R it
SPC RT CO., LYD.
aavafl 00003 1194 7oU1RTsTIeBa 57 auugyuiv 1011 ¥y U ATl AfatnmANMAY 10260

Bronch 00003 1194 Sol Wochirolhamsathit §7, Sukhumvif 101/1 Road, Bongchok, Phrokhanong, Bongkok 10260 Thalland . )
Tals 1 DIRE ARAR Evi AUVLANB Eaw N JAR 4494 Eumalls Infs anmnilonmrt ram  Withailas unia enrud mm . SPOC-EM-CNR-07 23 New 2020



Business Unit ¢

SPC 'Ca’libmﬁon Center

LK

Part of DKSH Grou
Certificate No.: C08210219 Page 2of 2
Calibration Results:
Before Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.055 -0.005 0.0005 0.070
20.40 18.8 1.60 0.05 1.0
205.0 196 9.0 0.0 10
1027.0 992 35.0 0.5 50
4020.0 3884 136.0 1.4 200
After Adjustment
Std Turbidity (NTU) UUC Reading Correction Deviation Uncertainty
0.050 0.058 -0.008 0.0004 0.070
20.40 20.4 0.00 0.00 1.0
205.0 205 0.0 0.0 10
1027.0 1027 0.0 0.0 50
4020.0 4018 2.0 0.8 200
The End of Certificate

3t A% 01¥R dada
SPC RT CO,, LTO.

wivafi 00003 1194 Yousdrsssumaba 57 AN 101/1 W91NUR99N ranTsTYLg AgaMMIINUAY 10260
Bronch 00003 1194 Sol Wachiralhomsathit 57, Sukhvawit 101/1 Road, Bongehok, Phrokt 9. Bongkak 10260 Thollond
Tale N AR AR vl AUVLANA  Fnawe N 4AE 4424 Somnlls Infn oneefMonart rom Wehailar uaan enveud som

SPCC-FM.C08.07¢ 23 Nav 2020
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(Calibration Certificate of pH Meter)



QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
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.. CERTIFICATE No : 2250980
REFERENCE No : 63904-1

EQUIPMENT

MANUFACTURER

© MODEL
SERIAL No
~ IDNo
' CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

" APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

pH METER
DKK-TOA
HM-25R
760205
EQL-183
USED ITEM

TEST TECH CO., LTD.

8 N
/’ll ! u\\‘\ g»\?!'&sl\['f%snl lgig
PAGE:10F2

30,32 RAMA 11 SOI 63, RAMA II'RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 16150

PRASERT P.

02-Feb-22

VA )

‘PON(,\S/M( J.

.02-Feb-22

02-Feb-22

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

QUALITY CALIBRATION CO., LTD.



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

" CERTIFICATE No : 22E0980 : . PAGE{20F2

Calibration Report

‘EQUIPMENT :  pHMETER

'_MANUFACTURER : DKK-TOA MODEL : HM-25R

- 1D No o EQL-183 SERIALNUMBER ;760205

. RECEIVED DATE : 02-Feb-22 CALIBRATIONDATE :  02-Feb-22
-'AMBIENT TEMPERATURE 25°C1°C RELATIVE HUMIDITY : 57 %RH= 10%RH

'CONDITION OF THIS RESULTS OF CALIBRATION .
‘1. THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
~ WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.
‘2. REFERENCE STANDARD INSTRUMENTS :- . ‘
o SERIAL No/

e 4 INSTRUMENT - MODEL m CERTIFICATE No DUE DATE
{ . 1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 05-Apr-23
' 2)pH STANDARD SOLUTION 00651-08 CC718727 4881-12110709 31-Mar-23
'3) pH STANDARD SOLUTION 00651-10 CC717045 4882-12065386 - 17-Mar-23
4) PROCESS CALIBRATOR 744 7514008 21E1392 : 29-Apr-22
5) BATH ' 260014 1247 48074 21T9121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 2179129 14-Sep-22
7) STANDARD THERMOMETER 2560 Al4546 ‘PSL-T0049/64 23-Nov-22

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,
5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
. - NATIONAL INSTITUTE OF METROLOGY (THAILAND)
.'RESULT OF CALIBRATION : WITHOUT ADJUSTMENT

1. DISPLAY UNIT WITH pH ELECTRODE S/N: 002F0035MK.

STANDARD pH UUC READING CORRECTION | ACTUAL READING| UNCERTAINTY OF] COVERAGE
. |BUFFER SOLUTION ' MEASUREMENT FACTOR
(pH) (pH) (pH) (mV) & pH) k
{ o 4,007 4,01 -0.003 174 0.013 ' 2.0
7.003 7.00 0.003 0.0 0.013 2.0
10.014 10.01 0.004 -172 0.014 2.0

2. DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE

STANDARD uucH IMMERSION ‘CORRECTION UNCERTAINTY
READING READING DEPTH ' OF MEASUREMENT
cc) - (°C) (mm) (°C) . *°C)
25.003 . 25.1 80 -0.097 -' 0.21

UUC : UNIT UNDER CALIBRATION
THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA. -

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

END OF CALIBRATION REPORT




QUALITY CALIBRATION CO,,LTD. &&7 Y
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CERTIFICATE No: 21E11277 ' PAGE:10F2
REFERENCE No : 63049-1 ;

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : TOA DKK
MODEL : - HM-41X
SiERIAL No P 784787
| ID No : EQL-199
CONDITION AS RECEIVED : USED ITEM
1 SUBMITTED BY : | TEST TECH CO., LTD.

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

CALIBRATED BY ; | PRASERT P.
CALIBRATION DATE T 15-Oct-21

. APPROVED BY : % |
PONGEK J.

ISSUED DATE : | 15-Oct-21

. RECEIVED DATE : 15-Oct-21

TIIIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD..
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

‘CERTIFICATE No : 21E11277

’EQUIPMENT
»MANUI‘AC’I‘URER
ID No

'RECEIV ED DATE

AMBIENT TEMPERATURE :

Calibration Report
: pH METER
: TOA DKK MODEL
: EQL-199 SERIAL NUMBER
H 15-Cct-21 CALIBRATION DATE
25°Cx1°C

PAGE :2 OF 2

- HM-41X

784787

© 15-Oct-21

Fot

RELATIVE HUMIDITY - 51%RH £ 10 % RH

/CONDITION OF THIS RESULTS OF CALIBRATION _ .
;L_ THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
't WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
. CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRATED BY USING STANDARD pH BUFFER SOLUTION.

22 REFERENCE STANDARD INSTRUMENTS :-

b

¢ SERIAL No/

i INSTRUMENT MODEL LoTNe . CERTIFICATENe  DUEDATE
¢ 1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 . 05-Apr-23
| 2) pH STANDARD SOLUTION 0065108 ccrigry - 4881-12110709 31-Mar-23
i 3)pH STANDARD SOLUTION 00651-10 CC717045 - 4882-12065386 17-Mar-23
| 4)PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
"~ 5)BATH 260014 1247 48074 21T9121 10-Sep-22
{6 THERMOMETER WITH PROBE 421504 55000379 219129 14-Sep-22
I 7) STANDARD THERMOMETER 2560 Al4546 PSL-T0049/64 23-Nov-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.

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

5. THIS CERTIFICATE IS TRACEABLE TO SI UNIT MAINTAINED AT :-

¢ - NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA. .

. - NATIONAL INSTITUTE OF METROLOGY (THAILAND)

RESULT OF CALIBRATION : ADJUSTMENT

| 1. DISPLAY UNIT WITH pH ELECTRODE S/N: 903F0008MK

;' | STANDARDpH [ UUCREADING | CORRECTION |ACTUAL READING|UNCERTANNTY OF COVERAGE

i |BUFFER SOLUTION MEASUREMENT FACTOR

(pH) (pH) _(pH) (mV) (& pH) k
4.007 4.01 -0.003 177 0.013 2.00

7.003 7.00 - 0.003 0 0.013 2.00

10.014 10.01 0.004 -177 0.014 2.00

| 2.DISPLAY UNIT MEASUREMENT TEMPERATURE WITH PROBE .

STANDARD uucH IMMERSION CORRECTION UNCERTAINTY

READING READING DEPTH | OF MEASUREMENT

0) (°C) (mm) cQ) @0)-

. 25.008 25.0 80 0.008 021

UUC : UNIT UNDER CALIBRATION

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

END OF CALIBRATION REPORT b

]
7




w
15 saan1saaL ey A3 asingami-anTudaing’

(Calibration Certificate of Thermo - Hygrometer)



Equipment :

Manufacturer:
Model :
Serial No.:

1D No.:

Condition As-Received:

Received Date!

Calibration Date:
Réference:
Ambient Temperature:

Relative Humidity:

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

%‘/,,//—\/ﬁ?\\\\
({ \)
TEL. 0-2717-3000-24 FAX. 0-2719-9484 bl NSC-TISITIS47025

CALIBRATION 0008

Certificate No.: 21H2269

Certificate of Calibration
. Page: 10of 2

Dial Thermo-Hygrometer
This certificate may not be repraduced other than in full,

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

25 October 2021

27 October 2021
to 02 November 2021
2110-0738DN

(25 3)°C

Submitted by: TEST TECH GO.,LTD (HEAD Office)
x
30,32 Rama |l Soi 63, Rama I Rd., Samaedam,
Bangkhunthian,  Bangkok 10150

(50 £ 20) %

Calibration were conducted using in-house calibration procedure CP-HO2 according to comparison
with standard chilled mirror sensor for humidity measurement function and comparison with standard
temperature probe for temperature measurement function into humidity / temperature chamber.

Procedure used:

Condition of this result of calibration

1.Reference standards instuments :

Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime 1l 31863 19714 20 Sep 2022
2) Stapdard Humidity/ Temperature Meter 400 10240757 TH-0076-20 07 Dec 2021

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

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

it

[\/ ] Chakrit Waewanjua
[ 1Pornthippa Tameyakul
[ ]Pitak Srimongkol

Viporn Tantlyawutl Approved Signatory :

04 November 2021

Calibrated by :
Issue Date :




Result of Calibration:-
Function:

Without Adjustment

Humidity measurement,

Reference Standard

Temperature Humidity

(°C) (%R.H.)
25.0 30.1
25.0 40.1
( 25.0 50.1
. 25.0 60.0
: 25,0 75.2

~ Result of Calibration:-
-/, Function;

uuc*
Reading
(%R.H.)
30.0
40.0
51.0
61.0
76.0

Without Adjustment

Temperature measurement.

Standard
Temperature

(*C)
15.00
20.00
25.01
30.01

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

uucr
Reading
(°C)
16.0
200
25.0
30.0

-000-

Error
(%R.H.)
-0.1
-0.1
0.9
1.0
0.8

Error
(°C)
0.00
0.00
-0.01
-0.01

Cert. No.: 21H2269 :#
Page.: 2 of 2

Uncertainty
of Measurement

(%R.H.)
15 /
15 4
1.7 (

17

1.7

g

Uncertainty
of Measurement

(x°C)
072
0.72
0.72
0.72

a t1n7a7an
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(Calibration Certificate of Oven)
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QUALITY CALIBRATION CO.,LTD. &\“\“l"w/
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qealibration.com
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CERTIFICATE No : 21T9567/1
REFERENCE No : 62575-5

PAGE:10F2

Certificate of Calibration

THIS CALIBRATION CERTIF ICATE WAS ISSUED TO SUPPLEMENT CALIBRATION CERTIFICATE NO.21T9567

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No

CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

HOT AIR OVEN
MEMMERT

UFE 500

G 512.2005

EQL-161

USED ITEM

TEST TECH CO., LTD.

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

CHAICHARN CH.

23-Sep-21

‘ PONGWAK J,

: 05-Oct-21.

23-Sep-21

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

QUALITY CALIBRATION CO., LTD,
F-GOIOREV : 02



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

P

P

CERTIFICATE No : 21T9567/1 _ PAGE:20F2
Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER t MEMMERT

MODEL : UFE 500

ID No : EQL-161 S/N H G 512.2005

RECEIVED DATE : 23-Sep-21 CALIBRATION DATE : 23-Sep-21

AMBIENT TEMPERATURE : 25°C+1°C RELATIVE HUMIDITY : 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION
1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
PROBE IN EACH OF THE EIGHT CORNERS OF THE CHAMBER AND WAS AWAY FROM THE EACH WALL OF 5 cm TO 10 cm.
AND PLACED THE NINTH THERMOMETER PROBE WITHIN 2.5 ¢m. OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.
JEFERENCE STANDARD INSTRUMENTS :- ) :
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE

1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765 10-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-

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

RESULT OF CALIBRATION :- WITHOUT ADJU STMENT

3
1 2 4
5 GENERAL INFORMATION -
: Overall Ambient Temperature around the Chamber (°C) variation : 4
3 : Overall Line Voltage (V) variation : 9
/ 7| Instrument Condition : Normal
Chamber Size (W¥L*H): 56*40*48 cm; Vent =50%
FRONT -
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
) 8 4 O =0 C) Q)
104.0 104.5 104.5 104,12 0.16 0.62 0.76
120.0 120.5 120.5 120.10 0.17 0.70 0.84
140.0 140.5 140.5 140.10 0.22 0.80 1.04
150.0 150.5 150.5 150.03 . 0.25 0.96 1.20
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Tenp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § #6 #7 #8 #9 (£ °C)
104.5 104.5 104.00 | 104.30 | 104.25 | 103.92 | 103.97 | 103.92 | 103.98 104.23 | 104.48 0.38
120.5 120.5 119.92 | 12033 | 12024 | 119.88 | 119.91 | 119.83 | 120.04 120.21 | 120,51 0.38
140.5 140.5 139.90 | 140.32 | 14027 | 139.79 | 139.93 | 139.79 | 139.93 140.29 | 140.63 0.46
150.5 150.5 149.84 | 150.24 | 150.13 | 149.81 | 149.85 | 149.72 | 149.78 150.25 | 150.68 0.46

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

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

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

F-GOIOREV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

\y

.

(7]

A

CERTIFICATE No : 21T9568 ‘ PAGE:10F2
REFERENCE No : 62575-6 ° '

Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL , : UF 110

SERIAL No : B414.0764

ID No : EQL-169
CONDITION ASRECEIVED :  USEDITEM
SUBMITTED BY : TEST TECH CO., LTD.

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

CALIBRATED BY o CHAICHARN CH.
CALIBRATION DATE ; 23-Sep-21
APPROVED BY

“PONGSAK I:
ISSUED DATE :  27Sepal
RECEIVED DATE ; 23-Sep-21

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

F-GOIOREV : 02
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QUALITY CALIBRATION CO.,LTD.
235 Peichkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

CERTIFICATE No : 21T9568 ' PAGE:20F 2
Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER : MEMMERT

MODEL : UF 110

1D No : EQL-169 S/N : B414.0764

RECEIVED DATE » : 23-Sep-21 . CALIBRATION DATE : 23-Sep-21

AMBIENT TEMPERATURE : 25°C£1°C RELATIVE HUMIDITY : 51 %RH + 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

" YEFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATALOGGER WITHRTD HYDRA 2635A 7301307 21T6764 10-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

3
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 2
S Overall Line Voltage (V) variation : 8
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56¥40*48 cm; Vent =50%
FRONT
CHAMBER PERFORMANCE
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Uniformity Variation
4] &) S S &) ) (G
104.0 104.0 104.0 103.89 0.21 0.91 0.93
180.0 180.0 180.0 179.74 0.36 1.82 2,11
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. 5 #6 #1 #8 #9 (& °C)
104.0 ©104.0 104.32 | 104.08 | 103.67 | 103.89 | 103.58 | 103.73 104.04 | 103.73 | 103.93 0.38
180.0 180.0 180.38 | 179.92 | 179.16 | 179.40 | 179.25 | 179.24 180.76 | 179.13 | 180.37 1.1

NOTE I : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER.
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION. :

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

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

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

/7’

F-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD.
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235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ;i%%é
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N
www gcalibration.com "’o/,m\\\‘\ NsCTsLTISITORS
CERTIFICATE No : 21T9566 PAGE:10F2

REFERENCE No : 62575-4

EQUIPMENT

MANUFACTURER

MODEL

SERIAL No

ID No

CONDITION AS RECEIVED :

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

HOT AIR OVEN
MEMMERT
UFE 500
G508.0791
EQL-128

USED ITEM

TEST TECH CO., LTD.

30,32 RAMA II SOI 63, RAMA II RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CHAICHARN CH.

23-Sep-21-

@

PONGAK J.

27-Sep-21

: 23-Sep-21

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

QUALITY CALIBRATION CO,, LTD.

F-GOIOREV : 02



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

-

CERTIFICATE No : 21T9566 PAGE:2OF 2
Calibration Report

EQUIPMENT ! HOT AIR OVEN

MANUFACTURER ! MEMMERT

MODEL : UFE 500

ID No : : EQL~128 S/N : G508.07%1

RECEIVED DAT - : 23-Sep-21 CALIBRATION DATE : 23-Sep-21

AMBIENT TEMPERATURE : 25°C+1°C RELATIVE HUMIDITY : 51 %RH * 10 %RH

CONDITION OF THIS RESULTS OF CALIBRATION

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

" REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No . CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765 10-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY. ‘
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

3 4 2z
1 2,
5 : GENERAL INFORMATION
P' Overall Ambient Temperature around the Chamber (°C) variation : 2
S ey Qverall Line Voltgge"(\/) variation : 5
/ 7| 4 Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm; Vent =50%
FRONT A
' CHAMBER PERFORMANCE
Calibration Controller Indicating Average | Temperafure Temperature Overall
Point Temperature | Temperature All Locations Stability Uniformity Variation
() &) () .Y G °C) (W)
104.0 104.0 104.0 104,09 0.19 0.98 1.23
180.0 180.0 180.0 180.10 0.42 1.68 2.30
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref, 5 #6 #7 #8 #9 (* °C)
104.0 104.0 104.03 | 103.61 | 104.24 | 103.79 | 103.77 104,04 | 104.45 | 104.56 | 104.34 0.38
180.0 180.0 179.70 | 17920 | 180.24 | 179.24 | 179.57 180.43 | 180.86 | 180.89 | 180.73 1.1

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

NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.

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

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

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

F-GO10REV 02
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(Calibration Certificate of Electronic Balance)



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

www.qcalibration.com
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NSC-TISLTIS17025
CALIDRATION 049

CERTIFICATE No : 21M9564 PAGE:10F2
REFERENCE No : 62575-2 .

Certificate of Calibration

EQUIPMENT ' : DIGITAL BALANCE
- MANUFACTURER : SARTORIUS
MODEL : BP210S
SERIAL No : 50736477
ID No : EQL-008
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO., LTD. |

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

10150
CALIBRATED BY : PRASERT P.
CALIBRATION DATE : 23-Sep-21
APPROVED BY : o\ ) '
?ONGS}QF J.
ISSUED DATE : 27-Sep-21
RECEIVED DATE : 23-Sep-21

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

F.GNIORRY A



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

www.(calibration.com

CERTIFICATE No : 21M9564 PAGE:2OF2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL BP210S

MANUFACTURER SARTORIUS SIN S0736477

1D No EQL-008 RECEIVED DATE 23-Sep-21

AIR PRESSURE 1010mbar £ 1mbar CALIBRATION DATE 23-Sep-21

AMBIENT TEMPERATURE 25°Cx1°C RELATIVE HUMIDITY 51 %RH % 10 % RH -

CONDITION OF THIS RESULTS OF CALIBRATION )

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

, » REFERENCE STANDARD INSTRUMENTS :-

{ INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) STANDARD WEIGHT SET E2 QK-I-151 02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 02210419 10-Feb-23
3) STANDARD WEIGHT E2 QK-I-349 M21032358 26-Mar-23

3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4, THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE 1S TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJU STMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

3. REPEATABILITY OF READING AT 200 g WAS 0.000048 g
4. DEPARTURE FROM NOMINAL VALUE/ LINEARITY

NOMINAL VALUE () | BALANCE READING (g) CORRECTION (g) UNCERTAINTY (£ )
3000 0.0000 0.0000 0.000078
0.100 0.1000 0.0000 0.000078 .
0.20  0.2000 0.0000 0.000078
1.0 1.0000 0.0000 0.000079
2.0 2.0000 0.0000 0.000080
20.0 19.9999 0.0001" 0.000089
45.0 44.9999 0.0001 0.00014
65.0 64.9999 0.0001 0.00016
80.0 79.9999 0.0001 0.00019
100.0 99.9998 0.0002 0.00019
120.0 119.9998 0.0002 0.00022
140.0 139.9908 0.0002 0.00025
160.0 159.9998 0.0002 0.00027
180.0 179.9999 0.0001 0.00030
200.0 199.9995 0.0005 _ 0.00032
5. OFF CENTER LOADING ERROR
POINT READING (@)
, 1 99.9997
37\1 /O 4 2 99.9996
X 3 99.9994
2 5 4 99.9998
5 99.9997
OFF-CENTER LOADING 0.0003
6. INTERNAL WEIGHT ERROR :0.000400000000013279 g :
NOTE: THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA

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

END OF CALIBRATION REPORT

F.OTN REV N

UNCERTAINTY MULTIPLIED/BY A



W

luSusasnisaautfiay ey’

(Calibration Certificate of Cool Room)



| Metrological Center
(‘ ' SCI ECO Services Company Limited
}\ )‘ SCG 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 NSC-TISI-TIS 17025
Bangkok Tel: +668 9205 6851 , +669 8247 2360 CALIBRATION 0244
Website : www.scieco.co.th E-Mail : calibrate@scg.co.th
Certificate No. T220021 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room ) .
Manufacturer : -
Model .
Serial No. : -

Customer Code : EQL-167
D No. . T1447A1

Customer Test Tech Co.,Ltd

oo

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

Customer Location : LABORATORY FLOOR 3

Date of Receipt : 12 January 2022

Calibrated By : Watcharapon Sangtong (Te(;hnician )

Approved' By : —Q\dlz / Sujjar Naknakred (Site Calibration Manager )
Date of Issue . 19 JAN 2022

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

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

FM-L14117/01-02-64



| Ay | Metrological Center
@){ l S CG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A Kaengkhoi, Saraburi 18110, Thailand. gﬁf,gg;f:f;gggj

Certificate No. T220021 Page 2 of 4

Calibration Report

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

Line Voltage : 221.6-2255 V
Relative Humidity : 55-65 %RH

Condition of this results of calibration :

o

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

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

. Reference Standard Instrument :

Instrument Model Instrument No, Certiﬁcate No. Due Date
TC TYPET TNI161-TN170 T210009 31 January 2022
DATALOGGER  34970A T149 T210009 31 January 2022

. This certificate is traceable to :

National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)

. Condition of calibrated item ; good

Equipment Description :
Time Constant 1 Hour 30 Minute At 3 °C
Fresh Air Damper [_] Open [:]Min D Medium D Max
Close
, [X]Not Available
. Adjustment :
() without adjustment ( X ) after adjustment
Approved By 47

FM-L15 117/15-05-63



Ay ' Metrological Center
' @ISCG '~ SCI ECO Services Company Limited =

. . : NSC-TISI-TIS 17025
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No. T220021 Page 3 of 4

Calibration Report

I5F
I
10A I l
i ! T A3A
i
1 16A /
|
8F, : 1 4F '.»’
- i l /.'
( |
; -
134 oo C7Y 12F_
~~~~~~ 7/ -
, P 14A
’ 1~ 10 !
, i '
’ ]
s 1
I\l ! /
I 7
TR/ 5A

C=Centre, F= Cenn:é of Face, A=Comer, E= Cex}trc of Edge

1C = TNI61 11F = TNI71
24 = TNI62 12F = TNI72
3A = TNI63 13A = TNI173
Q 4F = TNI164 14A = TN174
’ 5A = TNI65 15F = TN175
6A = TNI66
TP = TNI167
8F = TNI68
9A = TNIG9
10A = TNI70

Approved By. —~V

FM-L15 117/15-05-63



©ISCG

Metrological Center
3CI ECO Services Company Limited

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

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No. T220021

Measurement Results:

Page 4 of 4

Calibration Repért

Average Standard Reading at each position (°C )

Calibration Point TN161 | TN162 | TN163 | TN164 | TN165 | TN166 | TN167 | TN168 | TN169 | TN170
(" 3 3,15 3,01 3.03 3.25 3.15 332 3.15 2,50 3.02 293
TN171) TN172 | TN173 | TN174 | TN175
2.99 247 | 260 | 295 | 2.60
Chambér ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting (OC ) Average (°C ) | Stability (iOC ) | Uniformity (°C )| Uncertainty (-_t°C )
Min , Max Average Factor k
3.0 029,31 3.0 2.94 0.47 1.02 0.93 2,00

* The quoted uncertainty exclude " uniformity *

The calibration result apply only the above calibrated item,

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

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor 4 which for a t-distribution, providing

a level of confidence of approximately 95 % ,

e

Approved By.

%

FM-LI15 I17/15-05-63



Metrological Center
SCl ECO Services Company Limited

©/SCG
)\ ){ 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand.

Saraburi Tel: +66 3627 3096 Fax : +66 3627 3100 . NSC-TISI-TIS 17025
Bangkok Tel : +668 9205 6851 , +669 8247 2360 CALIBRATION 0244

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

Certificate No.T220242 Page 1 of 4

Certificate of Calibration

Equipment : Chamber ( Cooling Room )
Manufacturer ‘: -

- Model P
Serial No. P -

Customer Code : EQL-181

ID No. T0399A5

ae

Customer : Test Tech Co.,LLtd
30, 32 Rama II Soi 63, Rama Il Rd., Samaedam,
Bangkhunthian Bangkok 10150
| Customer Location : LABORATORY FLOOR 4

" Date of Receipt : 3 February 2022

Calibrated By : Watcharasak Puttarat (Technician )

Approved By : “i”"" /ew’ __/Boonchai Suriyawong (Site Calibration Manager)
1FFR 2 ‘

Date of Issue : 7 i

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

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

FM-L14 117/01-02-64



gAYy Metrological Center
’\@){ ’ SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. el Tis 17028

Certificate No.T220242 Page 2 of 4

Calibration RepoArt

Equipment : Chamber ( Cooling Room )
Date of Calibration : 7 February 2022
Environment : Temperature : 16.4-17.9 °C

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

(" Condition of this results of calibration :

1. Thisequipment was calibrated by insert 15 standard thermocouples type T into its chamber , the other one
standard thermocouples type T use for ambient temperature measurement . The calibration was done in according
to WI-T20 ( based on ASTM E145-94 ( Reapproved 2001) and AS2853-1986 ).

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

Instrument Model Instrument No. Certificate No, Due Date
TC TYPET TN141-TN150 T210743 21 April 2022
TC TYPET TN151-TN160 T210743 21 April 2022
\ DATA LOGGER  34970A T150 T210743 21 April 2022

3. This certificate is traceable to : ,
National Institute of Metrology ( Thailand ) through Metrological Center ( NSC-TISI-TIS 17025 CALIBRATION 0244.)
4. Condition of calibrated item : good
Equipment Description :
( " Time Constant 2 Hour 20 Minute At 3 C
Fresh Air Damper [ _| Open [ IMin [ ] Medium [_]Max

[ ]Close

[X]Not Available

[¢]

5. Adjustment :
( X') without adjustment () after adjustment

Approved By. iﬂﬂ"ﬁ/&w{

FM-1.15 117/15-05-63



©/SCG

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

Metrological Center
SCI ECO Services Company Limited

NSC-TISI-TIS 17025
CALIBRATION 0244

Certificate No.T220242
{

Page 3 of 4

Calibration Report

15F
|
10A [ l
i ! T 3A
1 : :
I 16A
| 1 _/
8F, i 4F 2
( j { 1 ’
N : \‘ |
134 : N 9A 12F
L e el A
~~~~~ /7 P 14A
’ P73 1C !
t ’ : i '
’ i
/ '
2AlZ ! R
i 7
7R/ 5A
C=Centre, F=Centreof Face, A= Corner, E = Centre of Edge
1C = TN14l 12F = TN152
2A = TNI42 13A = TN153
{ 3A = TNI143 14A = TN154
- 4F = TNI44 1SF = TNI155
5A = TNI45
\ 6A = TNI146
7F = TNI147
8F = TNI148
9A = TNI149
10A = TNIS0
11F = TNI151

Approved By j""’“ 4/‘

FM-L15 117/15-05-63



@ ' SCG Metrological Center |
A\ SCI ECO Services Company Limited WEN
. 33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. ﬁiﬁ'gﬂ;"ﬁm‘;ii

Certificate No. T220242 Page 4 of 4

Calibration Report

Measurement Results

Average Standard Reading at each position (°C )

Calibration Point |TN141/TN142| TN143| TN144 | TN145 [TN146TN147| TN148 | TN149|TN150
3.0 3.03 | 2.89 2.89 3.39 2.90 3.05 | 3.02 | 3.00 289 | 313
TN151'TN152{ TN153| TN154 | TN155
(o 323 | 320 | 325 | 293 | 317

Chamber ( Cooling Room ) Temperature Distribution

. Reading Cc) o o o Coverage

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

3.0 27,33 3.0 3.07 1.09 1.30 1.50 2.00

* The Acuoted uncertainty exclude "uniformity"

The calibration result apply only the above calibrated item.

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

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

a level of confidence of approximately 95 % .

‘ Approved By.

FM-L15 117/15-05-63
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(Calibration Certificate of Incubator)



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

SCTISITISI702:
'/'rlnlu\\‘\ gA&nkA%jo%mg

CERTIFICATE No : 21T8205
REFERENCE No: 62206-1

PAGE:10F2

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER
MODEL
S]éRIAL No
ID No EQL-166
CONDITION AS RECEIVED : - USED ITEM
SUBMITTED BY TEST TECH CO.,, LTD.
: : 30,32 RAMA II SOI 63, RAMA ITRD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY TETNITHI W.
CALIBRATION DATE 24-Aug-21
APPROVED BY Q&\
PONGYAK
ISSUED DATE 24-Ang-21
RECEIVED DA'i*E 24-Aug-21.

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

QUALITY CALIBRATION CO., LTD.



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

CERTIFICATE No : 21T8205 PAGE:20F2
Calibration Report

EQUIPMENT : INCUBATOR K h

MANUFACTURER : - MODEL : -

ID No : EQL-166 SERIAL NUMBER : -

RECEIVED DATE : ! 24-Aug-21 CALIBRATION DATE © 24-Aug-21

AMBIENT TEMPERATURE : 24°Cx1°C RELATIVE HUMIDITY : 53 %RH 4 10 % RH

COMDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
TYPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON 13 POINTS AND LOCATED AS THE
PICTURE BELOW AND WAS AWAY FROM THE EACH WALL OF 5 ¢cm TO 10 cm. AND PLACED THE SEVENTH THERMOCOUPLE
WITHIN 2.5 cm, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE UNIFORMITY WAS MEASURED BETWEEN
REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME,

2. REFERENCE STANDARD INSTRUMENTS :- '

1 INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
" 1) DATA LOGGER WITH TC TYPE K HYDRA 2635A. 7903007 21T6763 05-Jul-22
3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.,
4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT )
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 0
Overall Line Voltage (V) variation : 3
Instrument Condition : Normal
Chamber Size (WHL*H): 190*70%170 cmn
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All Temperature Temperature Overall
Point Temperature Temperature Locations ' Stability Uniformity Variation
CO ) O )] & Q) O C)
20.0 20.0 20.0 19.8 0.0 0.4 0.5
TEMPERATURE MEASUREMENT ACCURACY TEST
. {x 13 Controller temperature (°C) 20.0
Indicating Temperature 20.0
. 1 19.7
I 3 2 20.0
& 3. 19.8
8 E 4 19,9
, &’ S 19.6
7. o8 6 19.6
5 £3 7 Ref. 19.6
8.3 8 19.6
12 = 9 19.6
'§ 10 19.6
g 11, 19.9
= 12 19.9
10 = 13 19.9
FRONT Uncertainty of Measurement(t © C) 0.48

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

NOTE 2 : LOCATION 7 WAS REFERENCE LOCATION.

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

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIELYBY A

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



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

QUALITY CALIBRATION CO.,L.TD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

NSCTISLTISI7025
CALIBRATION fQ 49
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www.qcalibration.com

CERTIFICATE No : 22T1725
REFERENCE No : 64109-1

EQUIPMENT
MANUFACTURER

- MODEL

- SERIAL No

‘ .» 1D No

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

- APPROVED BY

' ISSUED DATE

* RECEIVED DATE

3 CONDITION AS.RECEIVED :

PAGE:10F2

Certificate of Calibration

D\ICUBATOR
MEMMERT

: | IF 110
D415.0802

: EQL-190

USED ITEM

TEST TECH CO., LTD.
30,32 RAMA 11 SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CHAICHARN CH.

21-Feb-22

i

PONGYAK J.

22-Feb-22

21-Feb-22

THIS CERTIFICATE MAY NOT

BE REPRODUCED OTHER THAN IN FULL EXCEPT WTTH THE PRIOR \VRITTL‘N APPROVAL OF
QUALITY CALIBRATION CO,, LTD.



- QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

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

ERTIFICATE No : 22T1725

PAGE:20F2
Calibration Report -
INCUBATOR
FACTURER MEMMERT

: IF110 } .

:  EQL-190 S/IN 1 . " D415.0802
ECEIVED DATE : 21-Feb-22 CALIBRATION DATE  21-Feb-22 -
MBIENT TEMPERATURE 24°Ck1°C . RELATIVE HUMIDITY - :. 50 %RH 10 %RH

'CONDITION OF THIS RESULTS OF CALIBRATION

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

(" ", REFERENCE STANDARD INSTRUMENTS :- s '
¢

i

INSTRUMENT MODEL SERIAL No CERTIFICATE No ‘DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 7408027 21T6766 10-Jul-22

(3. THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
/4. THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.,LTD.

OTE 2: LOCATION 5 WAS REFERENCE LOCATION. : i ‘
OTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PL'ACE AT LABORATORY AREA. * -
HE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON ‘A STANDARD UNCE
OVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
1
3 GENERAL INFORMATION f |
Overall Ambient Temperature around the Chamber (°C) variation : §
g Overall Line Voltage (V) variation : 8
/ Instrumeént Condition : Normal
FRONT Chamber Size (W*L*H): 56*40%48 cm
CHAMBER PERFORMANCE :
Calibration Controller Indicating Average Temperature | Temperature Qverall
Point Temperature | Temperature | All Locations | Stability Uniformity ~ Variation
O 49 Y] &Y) #C) .Y &Y
37.0 37.0 37.0 36.91 . 0.07 0.22 0.28
44.0 44.0 44.0 44,17 - 0.07 1022 0.27
TEMPERATURE MEASUREMENT ACCURACY TEST L " : .
Controller | Indicating Measured Temperature (°C) at Spread Locations : - |Uncertainty
Temp (°C) | Temp (°C) i1 #2 | #3 #4 Ref. 5 #6 #7'. #8. .| #9— (£ °C)
37.0 37.0 36.97 | 36.95 | 36.84 | 36.96 | 36.94 | 36.92 | 36.91.| 36.90 36.84 0.25
44.0 44.0 44.21 | 4423 | 44.09 | 4423 | 4423 | 44.13 | 442 L] 44.15 | 44,07 0.36
OTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OFTHE C‘HAMBER.

RTAINTY MULTIPLIED BY A

\



QUALITY CALIBRATION CO,,LTD.

THIS CERTIFICATE MAY

EEE .
:"l':a'l-':."":{fi 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
S ] Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 NS
it .'q www.qcalibration.com . ""4./(.-?}\\“@ ggﬁm{%s}mg
CERTIFICATE No : 22T1726 PAGE: 10F 2
REFERENCE No : 64109-2 _ .
Certificate of Calibration
“EQUIPMENT INCUBATOR
MANUFACTURER : MEMMERT
ODEL : IF 160
: SERIAL No D518.0082
ID No EQL-205
CONDITION AS RECEIVED USED ITEM
SUBMITTED BY TEST TECH CO., LTD. A
30,32 RAMA 11 SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
CALIBRATION DATE : 21-Feb-22
APPROVED BY : \ Ny
PONGYJK . o
SSUED DATE 22-Feb-22
| RECEIVED DATE : 21-Feb-22
NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR

WRITTEN APPROVAL OF
QUALITY CALIBRATION CO., LTD. ~ T o

N emAaA mITE AN



- QUALITY CALIBRATION CO.,LTD. - . .-

235 Petchkasem 63/2 Road, Laksong, Bangkae, iBangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584

SERTIFICATE Nao : 22T1726 PAGE : 2 OF 2

Calibration Report
QUIPMENT INCUBATOR
ANUFACTURER : MEMMERT
ODEL : IF 160 .
: EQL-205 S/N 'D518.0082
ECEIVED DATE : 21-Feb-22 CALIBRATION DATE 21-Feb-22 -
MBIENT TEMPERATURE 24°Cx1°C RELATIVE HUMIDITY 50 %RH + 10 %RH

ONDITION OF THIS RESULTS OF CALIBRATION

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

® REFERENCE STANDARD INSTRUMENTS :- . '

INSTRUMENT MODEL SERIAL No CERTIFICATE No "DUE DATE
1) DATA LOGGER WITH RTD HYDRA 2635A 6635300 21T6765 - 10-Jul22

THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION,

THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO.LTD.

RESULT OF CALIBRATION :-  WITHOUT ADJUSTMENT
3 4 5
1
5 GENERAL INFORMATION Y ,
Overall Ambient Temperature around the Chamber (°C) variation: 2
g Overall Line Voltage (V) variation : 9 ;
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*72 cm
FRONT
CHAMBER PERFORMANCE :
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Unifbxmity . Variation
(°C) C) - (°0) 0 #°C) 69 - (°0)
35.0 35.0 35.0 34.99 0.02 0.14 0.20
36.0 36.0 36.0 36.00 0.03 0.14-, 0.22 .
41.5 41.5 41.5 41.46 0.05 0.10 019
TEMPERATURE MEASUREMENT ACCURACY TEST . . o
Controller | Indicating Measured Temperature (°C) at Spread Locations . "|Uncertainty
Temp (°C) | Temp (°C) #1 f#2 #3 #4 Ref.5 | #6 #7 .. 48 #9 (£ °C)
35.0 35.0 3491 | 3494 | 3493 | 3493 | 34.98 | 35.03 35.08 | 35.01 | 35.08 0.25
36.0 36.0 35.93 | 3595 | 3595 | 3594 | 36.00 | 36.05 | 36.10 I 36.01 | 36.10 0.25
41,5 41.5 4146 | 4147 | 414)1 | 4147 | 4150 | 4147 | 41.45 4143 | 4149 |- . 0.36

OTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
OTE 2: LOCATION 5 WAS REFERENCE LOCATION, . .
OTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY'AREA, =~
HE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A. STANDARD UNCERTAINTY MULTIPLIED BY, A
OVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%, o

END OF CALIBRATION REPORT



QUALITY CALIBRATION CO;,LTD.

NN~
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 gﬁ@ "
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 NN :
www.qcalibration.com "":/,m\\\*\\\
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CALIDRATION tD49

CERTIFICATE No : 21T7075
REFERENCE No : 61873-3

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER MEMMERT
MODEL INB 400
SERIAL No E405.0946
(" D No EQL-087
CONDITION AS RECEIVED : USED ITEM
~ SUBMITTED BY TEST TECH CO., LTD.
‘ 30,32 RAMA 11 SOI 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
_ CALIBRATION DATE 20-Jul-21
APPROVED BY ¥
PONGSAY J. -
ISSUED DATE 21-Jul-21
RECEIVED DATE 20-Jul-21

PAGE: 1 OF 2

THIS CERTIFICATE MAY NOT BE REPRODU

OQUALITY CALIBRATION CO.. 1.TDh.

CED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF



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

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

EQUIPMENT INCUBATOR

MANUFACTURER MEMMERT

MODEL INB 400

ID No EQL-087 S/IN E405.0946

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

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

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON

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

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD HYDRA 26354 7301307 21T6764 10-Jul-22

o
-7
L
w
g
5
e
X
a
e
<
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1
=
o
4
&)

- NATIONAL INSTITUTE OF METROLOGY (1 HAILAND) THROUGH QUALITY CALIBRATION CO ,LTD
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
]
5 GENERAL INFORMATION
Overall Ambient Temperature around fhe Chamber (°C) variation : |
Overall Line Voltage (V) variation : 9

Instrument Condition : Normal

7 Chamber Size (W*L*H): 40*33*40 cm
. FRONT
q CHAMBER PERFORMANCE
Calibration Controller Indicating Average All | Temperature Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
(0. °C) &Y %Y (#°C) ) (°C)
44.0 43.5 43.5 44.15 0.17 . 1.25 1.27
55.0 54.5 54.5 55.06 0.27 1.47 1.50
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 _#2 #3 | #4 Ref. 5 #6 #7 #8 #9 (#°0)
43.5 43.5 43.75 | 43.82 | 4387 | 43.82 43.62 | 44.62 | 44.52 | 4461 44,68 0.36
54.5 54.5 5463 | 54.67 | 5477 | 54.68 | s4.4g 5547 | 5564 | 5552 | 5567 0.36
NOTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBER,
NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
NOTE 3 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.
THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A
COVERAGE FACTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.

END OF CALIBRATION REPORT
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TUSUTRINITNIUFAL “LATRY Atomic Absorption Spectrophotometer”

(Calibration Certificate of Atomic Absorption Spectrophotometer )



ImemeaE 55 lnegin §Mia THAI UNIQUE CO., LTD.

80-82 auutsznBiflos wuraneyuvsny Wwanszuas ngamwn 10200
3 80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200
Tel, 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawau@thajunique.com, Website : www, thaiunique.com

ATOMIC ABSORPTION SPECTROMETER TEST CERTIFICATE

Certificate No SV2112/20032

Instrument Type : Atomic Absorption Spectrophotometers

Model : AA240FS

Serial Number : EL08043418

Organization : Test Tech Co., Ltd.

Address ; 3032 Rama IT Soi 63 Rd. Samaedam Bangkhuntien. Bangkok 10150

Date : 15 Dec 2021

Hollow cathode lamps used

| . Element R o Lampnumbe
Arsenic 56-101003-00
Copper 56-101014-00
Potassium 56-101042-00
Iron 56-101027-00
Manganese 56-101337-00

Test dveézéx_"iption' S Spemﬂcatxon

Light throughput (%Gain) or (EHT)

Cu at 324.8 nm < 64 %or380V 2% Pass
As at 193,7 nm < 80 %or540V 55% Pass
K at 766.5 nm* < 84 %or540V 64 % Pass
Fe at 248.3 nm < 80 %or540V 64 % Pass
Mn at 279.5 nm < 64 %or380V 48% Pass

Photometric noise Cu BGC off

STDV @ 0 Abs < 0.0005 0.0000 Pass

172 SERVICE DEPARTMENT
FR-SV-098 Rev. 00



mAE 54 lnegin e THAI UNIQUE CO., LTD.

1rv
‘E 80-82 nundszeBfloy uusauayuwsny ianssuas nganws 10200
. 80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200

Tel. 0-2629-0§91-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunjque.cam, Website : www,thaiunique.com

Wavelength accuracy

Cu at 324.8 nin 323.0 nm - 326.0 nm 3247 nm Pass

As 193.7 nm 192.0 nm — 195.0 nin 193.7 nm Pass

K at 766.5 nm* 765.0 nm — 768.0 nm 766.4 nm Pass

Fe at 248.3 nm 246.8 nm - 249.8 nm ’ 248.2 nm Pass

Mn at 279.5 nm 278.0 nm - 281.0 nm 279.5 nm Pass

High solids nebulizer setting**

Uptake rate 7.2 ~10.6 ml/ min 7.5 ml/min Pass
{ Max Abs 2> 0.75 Abs 0.76 Abs Pass

Precision(%RSD) <05% ' 0.5 % Pass

Zeeman Backgrqund Correction Accuracy (%)***

BCA @ Au 242.8 nm <37% Hkx *hk

Zeeman Magnetic Sensitivity Ratio (%)***

MSR @ Cu 324.7 nm > 0% Hokok Hek

Characteristic mass and sensitivity *¥*¥

Sensitivity > 0.21 Abs bk *hkk
(" Precision (%RSD) < 40% ok ko ok

** for Flame system
*+*x for Zeeman system

*++x% for Graphite furnace system

CALIBRATED BY ; APPROVED BY : ‘
Signature: ﬁ‘”‘; j’&"‘:z/r Signature: éjz——-‘
Engineer : Suriya Nacharoen Service Manager ___Suchai Sanguanklattichai

Date:__15 / Dec / 2021 Date: 15 / Dec / 2021

22 : SERVICE DEPARTMENT
FR-SV-098 Rev, 00



MAINTENANCE REPORT

FSR No.1462

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100&FIAS

Customer : U531 W twa d1fin Date Tested:

Address 30,32 mauw‘ssswﬁ' 2 2iat1 63 Period

18-d.m.-21

Recommendation Recertification
12 Months

aUUWIYIINZ, Wm”"\“l!mﬁﬂu; Recertification Due: 17-84.0.-22
AFILUW 10150 Date Last Certified: 26~#.0.~20
User Name: At aadla dsvduny Visit Number; 10F 1
“ |Phone: 02-8934211-7 Mobile Phone 081-7316733
E-mail: Aoyny_999@hotmail.com E-Mail thonesource@gmail.com
CONFIGURATION TESTED
MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050020203 " AA WinLab Version 3.2
FIAS 200 ( EQL-052) 2671
C
TEST STANDARD USED  LOT NUMBER * EXPIRATION DATE
MERCURY $191106032 14-n.81.-21
ARSENIC $190916002 16-n.81.-21
SELENIUM $200302006 14-n.0,~21
FILTER 0.2 % MGO-057

Page 1 of 4

TH One Source Co..Ltd. 33/119 Latsawal. Lam Luk Ka. Pathum Thani 12150, Thailand




MAINTENANCE REPORT

FSR No.1462

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100&FIAS
SERIAL NUMBER 04050020203 DATE TESTED 18-d.m.-21
1. OPTIC CHECKS
A. Optical alignment condition (if necessary) OK
B. Condition of Mirrors,Lenses etc. OK
~ 1|2. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vde 0.2 Vde +5.01 Vde
+12.00 Vdc + 1.0 Vdo +11.3 Vde
+15.00 Vdc + 1.0 Vde +15.0 Vde
-15.00 Vdc £ 1.0 Vde -15.0 Vde
+35.00 Vdc + 3.5 Vdc + 32,2 Vde
B. High Voltage.
1000 VAC £ 75 VAGC 1003 VAC
3. FIAS CHECKS
A. Output power supplies
+5 VDC.+ 0.5 VDC. +4.9 Vde
+15 VDC. + 1.0 VDC. +14.80 Vde
-15.00 Vdo +'1.0 Vde -14.90 Vde
B. 5 Port Valve & Pump OK
C. Check Flow Meter OK
4. WAVELENGTH ACCURACY TEST
A. Ni Lamp wavelength 303.8 nm + 0.3 nm.~ 303.86 nm,
B. Cu Lamp wavelength 324.8 nm £ 0.3 nm. 324.85 nm.
C. As Lamp wavelength 193.7 nm + 0.3 nm, 193.58 nm.
D. K Lamp wavelength 766.5 nm + 0.3 nm. 766.38 nm.
E.Zn Lamp wavelength 213.9 nm + 0.3 nm. 213.80 nm.

Page 2 of 4




MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL.

FSR No.1462

AAnalyst 100&FIAS
SERIAL NUMBER  040S0020203 DATE TESTED 18-&.m.-21
PARAMETER SPECIFICATION ACTUAL VALUE
5. PERFORMANCE TESTS
A. Neutral density filter checks with Copper (324.8 nm)
Neutral Density Filter 0.2 0.1713 +10% 0.182  Abs.
B. AA Baseline noise test with Copper (324.8 nm)
Integration time = 0.5 seconds
Replicates = 99 times
SD < 0.005 Results 0.000
C. PERFORMANCE TEST FOR FIAS ACTUAL VALUE
1. Characteristic mass for Mercury
( 500 ul of 10 ug/l for Hg and 3 replicates) 0.068 Abs.
Characteristic Mass 349.2 pg/0.0044 Abs.
% RSD 3.90 %
2. Characteristic mass for Arsenic
(500 ul of 10 ug/! for As and 3 replicates) 0.161 Abs.
Characteristic Mass 136.6 pg/0.0044 Abs.
% RSD 2.22 %
3. Characteristic mass for Selenium
{ 500 ul of 10 ug/l for Se and 3 replicates) 0.317 Abs.
Characteristic Mass 71.0 pg/0.0044 Abs.
% RSD 0.32 %

Page 3 of 4




- FSR No.1462

MAINTENANCE REPORT
ATOMIC ABSbRPTION SPECTROPHOTOMETER MODEL
AAnalyst 100&FIAS
SERIAL NUMBER 04050020203 DATE TESTED 18-d..-21

Remarks :

This is to certify that the above tests have been perfomed and the configuration tested

v | meets

does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH One Source Co., Ltd.

( Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH One Source Co.,Ltd. 33/119 Latsawal, Lam Luk Ka, Pathum Thani 12150, Thailand
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PerkinElmer’
MAINTENANCE AND IPV TEST CERTIFICATE MQDEL
OPTIMA 8000
Customer : v way ina i Date Tested: . May 21, 2021
Recommendation Recertification
Address : 30,32 2fauwszsui 2 afas 63 Period 12 Months
AUUWSEIINT 2 waanENsin Recertification Due: May 20, 2022
AU UIvinU AguwY 10150 Date Last Certified: November 24, 2020
User Name: qaudaula dseiuns Visit Number: 1 of 1
Phone: 02-893-4211-17 . PerkinElmer Phone: 02-719-6420 ext 206
Email: aoyny 999@hotmail.com PerkinElmer Fax: 02-318-5597
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 078S1411171C WinlL.ab32 Version 5.5.0.0714
NO0772045 . 2F1441085 PN:6150T21E4Q1E
EQL-180 :
TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION
IPV Methods
TEST STANDARD USED PART NUMBER EXPIRATION DATE
Mixed standard 1/10 N069-1579 NOV 30, 2021
Mixed standard 1/100 N930-0221 JUN 30, 2021
CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS
2 % HNO3
10 % HNO3

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet H

Page 1 of 4

uay Kwang, Bangkok 10310, Thailand




, ] ICP012767

PerkinEimer’

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 8000
SERIAL NUMBER : 07851411171C DATE TESTED : May 21, 2021
1. MECHANICAL CHECKS '
A. Inspect and clean all fans and filters. ' OK
B. Inspect and replace as necessary, all torch components including the RF coil. oK
C. Inspect all tuBing for sign of clacking or leaking. OK
D. Adjust water and gas pressure regulator settings. OK
E. Inspect and leak check pneumatics drawers. ) oK
F. Clean the exterior of the instrument. i OK
2. OPTICAL CHECKS
A. Inspect and clean all optical components. OK
B. As reqiured, check and replace all purgebfilters. OK
C. Recheck optical alignment. ‘ OK
3. COOLING SYSTEM CHECKS |
A. Perform preventive maintenance on chiller. . OK
B. Flush out the chiller every six months. OK
4. PERFORMANCE CHECKS
A. Torch View Alignment. oK
B. Wavelength Calibration. : ’ OK

Page 2 of 4
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' ] ' ICP0127677

Perkiniziyyer

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 8000
SERIAL NUMBER : 07881411171C DATE TESTED : May 21, 2021
PARAMETER SPECIFICATION FINAL VALUE
( Spectral Resolution : UV As 193.696 nm <0.009 - . 0.00702 am
) Ni 231.604 nm < 0.011 0.00855 nm
Ni 341.476 nm <0015 0.01304 nm
Spectral Resolution : VIS Ba 455.403 nm < 0.020 0.01682 nm
Precision , ‘
Zn 206.200 nm % RSD <1.0 0.21 %
Mg 280.271 nm % RSD =1.0 0.16 %
Mg 285.213 nm % RSD . '<1.0 0.39 %
Ba " 455.403 nm %RSD <1.0 0.17 %
Detection Limits : Axial As 193.696 nm 3(SD) ppb < 10.0 ppb 2.81 ppb
Se 196.026 nm 3(SD) ppb < 5.0 ppb 2.58 ppb
Tl  190.801 nm 3(SD) ppb < 10.0 ppb 0.75 ppb
Pb 220.353 nm 3(SD) ppb < 3.0 ppb 1.26 ppb
-
£
“1 Detection Limits : Radial As 193.5696 nm 3(SD) ppb < 60.0 ppb 7.86 ppb
Zn 213.857 nm 3(SD) ppb 2.0 ppb 0.40 ppb
Mn 257.610 nm 3(SD) ppb < 1.0 ppb 0.17 ppb
La 379.478 nm 3(SD) ppb 3.0 ppb 0.17 ppb-
Ba 455.403 nm 3(SD) ppb < 0.3 ppb 0.14 ppb
Ba 493.408 nm 3(SD) ppb < 0.6 ppb 0.11 ppb
BEC : Axial (IBX1000)/(S-B)  Mn 257.610nm <30 ppb * 7.47 ppb .
BEC : Radial (1B X 1000)/(1S-IB) Mn 257.610 nm < 30 ppb 15.47 ppb

Page 3 of 4
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, ) [CPO127677

PerkinkElimer

“MAINTENANCE REPORT AND IPV TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 07851411171C DATE TESTED : May 21, 2021

Remarks :
Commissioning follow as commissioning performance sheets.

This is to certify that the above tests have been perfomed and the configuration tested

meets
[::[ does not meet

the PerkinElmer Specifications listed on this certificate.

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department PerkinElmer Ltd.

7’
K—L\/—
Authorized Representative : ‘ ‘

(  Khwanchai Siangwong )

Senior Customer Support Engineer

Page 4 of 4
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(Calibration Certificate of Water bath )
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QUALITY CALIBRATION CO.,LTD, o,

\\\

REFERENCE No : 62206-3

ID No

CONDITION AS RECEIVED

CALIBRATION DATE

APPROVED BY

SSUED DATE

RECEIVED DATE

Certificate of Calibraﬁon

WATER BATH
MEMMERT
WNEA45
L720.0266
EQL-241

USED ITEM

TEST TECH CO., LTD.

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

TETNITHI W.

24-Aug-21

i

PONGGAK J.

24-Aug-21

24-Aug-21

-~ \'/ ,a
235 Petohkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 Sﬁﬁé
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 N
www.qcalibration.com %/,ﬁ"}“\\\\“ NSCTISLTIS xS
CERTIFICATE No : 21T8207 PAGE : 1 OF 2

QUALITY CALIBRATION CO., LTD.

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



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

www.qcalibration.com

éERTIFICATE No : 2178207 PAGE :2 OF 2
Calibration Report
i_«iQUIPMENT WATER BATH
- MANUFACTURER MEMMERT MODEL. :  WNE4S
1D NUMBER EQL-241 SERIAL NUMBER 1.720.0266
RECEIVED DATE 24-Aug-21 CALIBRATIONDATE :  24-Aug2l
29°C+1°C RELATIVE HUMIDITY : 56 %RH 10 % RH.

AMBIENT TEMPERATURE

CONDITION OF THIS RESULTS OF CALIBRATION
1, THIS INSTRUMENT WAS CALIBRATED ACCORDING TO ASTM E715-80 (REAPPROVED 2001)BY COMPARISON WITH
* CALIBRATED RTD. THE PROBES WERE PLACED ON FIVE POINTS AND LOCATED ONE PROBE IN EACH OF THE FOUR
' CORNERS OF THE BATH AND PLACED THE FIFTH RTD WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE WATER
< VOLUME (REFERENCE LOCATION) UNDER NO LOAD CONDITION.
2 'REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERTAL No CERTIFICATE No
1) DATA LOGGER 'WITH RTD 2625A 6603614 21T6761
3 THIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
4:THIS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.

DUE DATE
05-Jul-22

5 'I'HIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
:- NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,LTD.

RESULT OF CALIBRATION -

WITHOUT ADJUSTMENT

GENERAL INFORMATION

Overall Varjation of Ambient Temperature around the Bath (°C): 0.6
Overall Variation of Line Voltage (V) : 5
Instrument Condition : Normal
O NI Ti BaTH Bath Inner Size (W*L*H) : 59*35*22 om
BATH PERFORMANCE
Calibration Controller Indicating Average All | Temperature | Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
Q) (°C) (°C) (°C) &C) (°C) (°S)
83.0 83.0 83.0 83.32 0.19 0.06 0.39
92.0 92.0 92.0 92.34 0.22 0.26 0.57
TEMPERATURE MEASUREMENT ACCURACY TEST
Controller | Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref, 5 (£°C)
83.0 83.0 83.31 '83.32 83.35 83.32 83.29 0.26
92.0 92.0 92.30 92.51 92.25 92.37 92.28 0.29

: ﬁ;OTE 1: THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE BATH,

NOTE 2 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY AREA.

THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLI

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

BY A
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QUALITY CALIBRATION CO.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com
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REFERENCE No : 64109-6

HSEQUIPMENT

MANUFACTURER

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

RTIFICATE No : 22T1730

CONDITION AS RECEIVED

Certificate of Calibration

AUTOCLAVE
HIRAYAMA

: HVE-50 -

E 30612085166

: EQL-155
USED ITEM

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

: CHAICHARN CH.

: 21-Feb-22

| - $0Nds]lu< J.

22-Feb-22

' 21-Feb-22 -

PAGE: 1 OF 2

QUALITY CALIBRATION CO., LTD. " - ...

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

F-GOIOREV : 02



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

TIFICATE No : 22T1730 'PAGE:2 OF2
Calibration Report
JUIPMENT AUTOCLAVE
ANUFACTURER HIRAYAMA MODEL HVE-50
. EQL-155 SERIAL NUMBER 30612085166
. 21-Feb-22 CALIBRATIONDATE  :  21-Feb-22
MBIENT TEMPERATURE 30°C1°C RELATIVE HUMIDITY 50 %RH 10 % RH -

CONDITION OF THIS RESULTS OF CALIBRATION ‘ )
TIIS INSTRUMENT WAS CALIBRATED BASED ON BS 2646 : Part 5 : 1993 BY COMPARISON WITH CALIBRATED THERMOCOUPLE
YPE K UNDER NO LOAD CONDITION. THE THERMOCOUPLES WERE PLACED ON FIVE LOCATIONS AS SHOWN IN THE
CTURE. TWO PROBES WERE PLACES NEAR TOP AND BOTTOM WALL AND EACH PROBE WAS AWAY FROM THE EACH WALL
'OF 5 cm TO 10 cm. AND PLACED THE THIRD PROBE WITHIN 2.5 cm. OF THE GEOMETRIC CENTER OF THE INSTRUMENT
HAMBER. PROBE NUMBER 4 WAS 'ATTACHED TO THE LOAD TEMPERATURE PROBE, IF FITTED, WITHIN 20 mm OF ITS TIP.
“ROBE NUMBER 5 WAS PLACED IN THE CHAMBER DRAIN OR VENT WITHIN 100 mm OF ITS CONNECTION TO THE CHAMBER.

y.. .EFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
DATA LOGGER VALPROBE $350, DV35, DN94 22T0541 31-Jan-23
HIS RESULT WAS FOUND ACCURATE AS SHOWN ON DATE AND PLACE OF CALIBRATION ONLY.
1IS RESULT EXCLUDE LONG TERM STABILITY OF THE UNIT UNDER CALIBRATION.
HIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH QUALITY CALIBRATION CO,,LTD.
RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT “
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber_variation : 1.2 °C
Autoclave Condition : Normal ‘
Chamber Size (Diameter*H): 30 * 71 cm
CHAMBER PERFORMANCE
Controller | Average All | Temperature | Temperature|  Overall Pressure Holding | Operating
""""""""""""" Temperature| Locations | Stability | Uniformity | Variation (MPa) | time (min) | Cycle time
(°C) (°C) &°C) (°C) (°C) (min)
116 116.48 0.09 0.10 0.27 0.090 60
122 122.43 0.09 0.13 0.27 0.130 60
EMPERATURE MEASUREMENT ACCURACY TEST(® C) . .
Measured Temperature ( °C) at Spread Locations' T Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 ] .0 #5 (£ °C)
116 116 116.45 116.50 116.53 116,45 . 116,45 0.59
122 122 122.40 122.46 122.50 122.39 - 122,39 0.59

END OF CALIBRATION REPORT

ATLABORATORY AREA.

TE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPERATURE MEASUREMENT ‘ACCURACY TEST EXCLUDED
MPERATURE UNIFORMITY OF THE CHAMBER. , ‘ : '

TE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLA
TE 3: LOCATION 3 WAS REFERENCE LOCATION,
TE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE
E REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MULTIPLIED BY A COYERAGE
CTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%. ‘

CED BY THE STANDARD REPEATABILITY.

A
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Selution of Succass

Bara Scientific Co., Lid.

968 U Chu Liang Building Floor7 Rama4 Road
Silom Bangrak Bangkok Thaitand 10500

Tel : 02-6324300 Fax: 02-63756496-7

Bara SClentlflC www.barascientific.com

NSC.TISI-TIS 17025
CALIBRATION 0103

Certificate of Calibration

Certificate No.
Equipment

Model
Manufacturer
Serial No.

ID No.

Date of receipt
Date of calibration
Date of issue

Customer name
Address
Temperature
Humidity

Equipment condition

Calibration Location
Calibration Procedure

Traceability'

Calibrated by

Number of Pags(s) 10f3
BSCC-UV-170/21

UV/Vis Spectrophotometer

UV-1900i

Shimadzu

A12535780311ML

EQL-233

7 June 2021

7 June 2021

11 June 2021

Test Tech Co., Lid.

30,32 Rama 1l Soi 63, Rama Il Rd., Samaedam, Bangkhunthian, Bangkok 10150

(23.8 - 25.2) °C (On site)
(48.6 - 53.6) %RH (On site)

Good Operation

Water Room
in-house method WI-UV-702-01 based on ASTM E275-01

Wavelength Accuracy is fraceable to certificate No. 80172 and 78888
Photometric Accuracy is fraceable to certificate No. 80162 and 78898

Stray Light is traceable to certificate No. 78900
The above certificate are traceble to SI unit through Starna Scientific Ltd.

(UKAS accredited calibration laboratory NO. 0659)

Mr.Wanchana Janlogy

Approved by

Mr.Kanchit Choothep
Technical Manager

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibiled and also shall not be reproduced

except in full, without written approval of the Bara Scientific Co., Ld.




Bara Scientific

Selutivn of Success

Certificate No.

Calibration Results:

1.Wavelength Accuracy

BSCC-UV-170/21

Bara Scientific Co., Ltd.

868 U Chu Liang Building Floor7 Ramad Road
Silom Bangrak Bangkok Thailand 10500

Tel : 02-6324300 Fax : 02-6375496-7
www.barascientific.com
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" Certificate of Calibration

Number of Page(s)

CALIDRATION 0109

20f3

Certified
UuUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
279.44 279.07 -0.37 N 018
418.53 418.41 -0.12 0.18 ]
536.52 536.48 -0.04 0.18
684.50 684.53 0.03 018 L
879.41 879.37 -0.04 0.18
2.Photometric Accuracy (UV)
Wavelength Certified uuc (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
035 _.___CNR CNR CNR . CNR
CNR CNR CNR CNR
057 0.0000 0.0000 0.0000 0.0075
0.8671 0.8625 -0.0046 0.0075
313 CNR CNR CNR CNR .
CNR CNR CNR CNR
350 0.0000 ~0.0000 _0.0000 0.0075
0.6443 0.6406 -0.0037 0.0075

*CNR = Customer not request

The above results are valid exclusively for the calibrated item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicily of the resuils are prohibited and also shall not be reproduced

except In full, without written approval of the Bara Scientific Co., Ltd.
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Bara Scientific Co., Ltd. ST~
968 U Chu Liang Bullding Floor7 Ramad Road IaCRA
Silom Bangrak Bangkok Thailand 10500 PN
~—  Tel:02-6324300 Fax:02-6375496-7 TN o\
PR oW = 2%
Bagﬁmﬁﬁ'sﬁ!}i'f'c www.barascientific.com NSC-TISI-TIS 17025
CALIIRATION 6202
Certificate of Calibrati
Certificate No. BSCC-UV-170/21 Number of Page(s) 30f3

Calibration Results:

3.Photometric Accuracy (Visible)

Wa\ZiI:‘r)lgth Absii::::: A) UUC (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5808 0.5807 | -0.0001 ) 0.0042
0.7651 07652 |  0.0001 0.0042
1.0226 1.0235 0.0009 0.0042
0.0000 - 0.0000 0.0000 0.0042
440.0 0.5644 05645 | . 0.0001 0.0042 ]
0.7473 0.7476 0.0003 0.0042
1.0001 1.0009 0.0008 0.0042
CNR CNR | ___CNR CNR
Cas0 - _CNR CNR CNR CNR L
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
546.1 05216 0.5215 -0.0001 0.0042
0.6980 ~0.6970 -0.0010 0.0042
0.9961 0.9955 -0.0006 0.0042
- ONR CNR o | CNR___ ]
. 590.0 CNR CNR | CNR CNR
CNR _CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 00042
636.0 0.5621 0.8617 -0.0004 00042
06932 0.6920 -0.0012 0.0042
1.0877 1.0867 -0.0010 0.0042
*CNR = Customer not request
4.Stray Light*
Standard Unit Under Calibration(UUC)
cut-off wavelenght (nm) | Wavelength (nm) Transmission {%T) Absorbance (A)
200.9120.11nm 200.90 0.9822 2.0078

The Stray light transmission reference is less than 1.0%T and Stray light absorbance reference is greater than 2.00A
*Stray Light not NSC-ONSC Accredited.

The measuremenl uncertainty is base on a standard unceriainty multiplied by a coverage factor k=2 providing a level of confidence of approximately 95%.
**End of Certificate***

The above results are valid exclusively for the calibrated item(s} as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be repraduced
except in full, without written approval of the Bara Scientific Co., Itd.




SF’UC Ca!ibmﬁon Center S%K]

Part of DKSH Grot
3'%%‘#//;\\_% Certificate of Calibration
I
Equipment; SPECTROPHOTOMETER Certificate No.: C06210259
Model: DR6000 Issued Date: 10 June 2021
Serial No. (or ID.): 1693421 (EQL-197) Job No.: KSPR2107545
Manufacturer: HACH Page: 10of 3
Condition: In Condition
Customer: TEST TECH CO., LTD.
) 30,32 Rama 1l Soi 63, Rama lIRd.,
‘i Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: ~ Temperature 256 °C + 03 . °C
Humidity 53.3 %RH - 2.1 %RH
Calibration Place: TEST TECH CO., LTD. (uwunag )
30,32 Rama Il Soi 63, Rama lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Calibration By: Mr. Atachai Ngamchanat
Calibration Date: 10 June 2021
The Method used: In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04
(\ Traceability: This certificate is traceable to the CRM maintained by National Institute of Standards and

Technology (NIST) through Starna Scientific Limited.
The standard for Wavelength Certificate No. 85283 and 85282
The standard for Photometric Certificate No. 107642 and 85755
The standard for Stray light Certificate No. 85760 and 85761
The standard for Spectral resolution Certificate No. 85762

) SERT 67(7)

130 LaRs o S
SPC RT Co., Ltd.

(Mr. Atachai Ngamchanat) (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificale is issued the units of measurement according to lhe Intemational System of Units (SI). It provides traceability of measurement to intemational or
national standard or other recognized national standard laboratones,

The measurement uncertainty slaled is the expanded uncertainly which is obtained from the standard uncertainty multiplied by the coverage factor (k=2) to
provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of Uncertainty in Measurement (GUM).

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

vt wnE 017 3la

SPC RT €O, LTO.

R1¥IA 00003 1194 YouaRssesui1Ba S7 auugyudn 10175 L¥INUITIN WAKSEIVU NTINMRIMILAY 10260

Bronch 00003 1194 Scl Wachirathamsothit 57, Sukhumvit 104/1 Road, Bengehok, Phrokhonong, Bongkok 10260 Thallond —— e e et
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Business Unit

SPC Calibration Center

K]

uldn 10097 B8R $1ia
SPC RT €O, LTD.

HI¥90 00003 1194 YousRserauniBa 57 ouuyun 101/1 Wy1autesn wawsslyue AYAMMLILAT 10260

Bronch 00003 1194 Sol Wachirait

thit 57, Sukh

it 101/1 Road, Bangehok, Phrokhanong, Bongkok 10260 Tholond

Part of DKSH Gro:
Certificate No.: C06210259 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UuCat2nm
Standard Wavelength Unit Under Calibration Correction Uncertainty
418.61 418.9 -0.29 0.13
536.66 536.9 -0.24 0.13
637.98 637.9 0.08 0.13
748.48 748.7 -0.22 0.13
807.03 807.4 -0.37 0.13
-~ Photometric Accuracy (Absorbance)
. Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0045
. 0.2878 0.288 - -0.0002 0.0045 -
420 nm
0.5157 0.517 -0.0013 0.0045
1.0258 1.028 -0.0022 0.0045
0.0000 0.000 0.0000 0.0045
0.2816 0.282 -0.0004 0.0045
440 nm
0.5059 0.507 -0.0011 0.0045
1.0044 1.005 -0.0006 0.0045
0.0000 0.000 0.0000 0.0045
0.2467 0.248 -0.0013 0.0045
465 nm
0.4579 0.459 -0.0011 0.0045
( 0.9301 0.931 -0.0009 0.0045
0.0000 0.000 0.0000 0.0045
0.2419 0.243 -0.0011 0.0045
546.1 nm
0.4646 0.465 -0.0004 0.0045
0.9453 0.944 0.0013 0.0045
0.0000 0.000 0.0000 0.0045
0.2560 0.257 -0.0010 0.0045
590 nm
0.5036 0.503 0.0006 0.0045
1.0022 1.001 0.0012 0.0045
0.0000 0.000 0.0000 0.0045
0.2553 0.266 -0.0007 0.0045
635 nm
0.4971 0.496 0.0011 0.0045
0.9717 0.969 0.0027 0.0045
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SPUC Caiibmﬁon Center ‘ S%m

Part of DKSH Gro

Certificate No.: C06210259 Page 3 of 3

Calibration Results:

Without Adjustment
Photometric Accuracy (Absorbance)
Wavelength Standard absorbance Unit Under Calibration Correction Uncertainty
0.0000 0.000 0.0000 0.0080
235 nm
0.7342 0.736 -0.0018 0.0080
0.0000 0.000 0.0000 0.0080
257 nm ‘
0.8569 0.857 -0.0001 0.0080
0.0000 0.000 0.0000 0.0080
313 nm
o 0.2859 0.288 -0.0021 0.0080
" 0.0000 0.000 0.0000 0.0080
350 nm
0.6379 0.636 0.0019 0.0080
" Stray light *
Standard: cut-off UUC: Wavelength (nm) UUC: Transmission (%T) Absorbance (A)
260.73 +/-0.11 nm 260.7 0.9 2.046
391.96 +/- 0.11 nm 392.0 1.1 1.959

The stray light transmission reference is less than 1.0 T(%) and absorbance is greater than 2.0 ( A)

Spectral Resolution *

Nominal Concentration 0.02 % viv Peak Trough Ratio SBwW
Standard Wavelength (nm ) 268,77 266.84 1.37 2.00
g; | UUC: Wavelength (nm) 268.7 266.7
Std Absorbance ( A) 0.4200 0.2484
Absorbance ( A) 0.380 0.278

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

The End of Certificate

vigw wadd pafA $adk

SPC RT CO,, LTD.

AR 00003 1194 7ourRvBTTHATER 57 auuggHIn 1011 uvUtIn tsawsslvue nqanmsnuaT 10260

Bronch 00003 1194 Sal Wachlrot thit 57, Sukbumvit 10171 Rood, Bongehok, Phrokhonong, Bongkok 10260 Thollond
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Part of DKSH Group

Preventive Maintenance
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Operational Qualification (OQ)
ATINADUTNINIATBS

FRONT ' .

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

3. Holder for steam inlet tubing

4.  PTFP-Inlet tubing, steam

5. Viton-cone

6. Clamping for glassware

7.  Screw cap GL18 with silicone seal
8. PTFP-Inlet tubing, NaOH

9.  PP-Distributor with PP-threaded joint
10. Distribt.nion head, glass

1. Screw cap GL32 with silicone seal

12, Distillation condenser

13, Screw cap GL14 with plastic screw connection

14, Display

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

17.  Ventilation valve

18.  Distillate outlet tubing

19.  Erlenmeyer flask

20. Platfrom

21, Drip (ra{y

PASS
M
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FAIL
O

oo0oDoOoooooooooooooodao

N/A

OoooOooOooooobooooooooad
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REMARK




REAR

PASS  FAIL N/A REMARK

. Diaphragm pump NaOH %} ] O
2, Diaphragm pump H‘\VBO3 O O v Vap 40 only
3. Diaphragm pump H,0O for steam generalor v O ]
4. Diaphragm pump H,O for sample | U O Vap 30,40 only
5. Peristaltic pump for suction sample Vi | O
6. Peristaltic pump for suction receiver O O | Option
7. Pinch-solenoid valve, steam %] | ]
8. Magnetic valve with pressure coniro) %] ] O
9.  Pinch-solenoid valve, shut-off’ M [.__] D
10, Verprene-tubing 4x8 mm, %} (] O
11, Verprene-tubing 4x8 mm, v O O] Vap 30,40 only
12. Non-refurn valve for diaphragm pumps V] O ]
3. Tubing reduction PP 51x10x5 mm. v O O Vap 30,40 only
14.  Silicone tubing 4x7 n‘1m. OJ (] ] Vap 40 only
15.  Silicone (ubing 4x7 mm. ] 0 | Option
16.  Silicone -lubing 4x8 mm. [Z! E] D
17.  Verprene-tubing 8x 12 mm, %} 1 O] Vap 30,40 only
18.  Verprene tubing 4x7 mm. | O U Vap 30,40 only
19.  Silicone tubing 4x7 mm. M | U
20.  Ventilation glass v 1 O
21.  Novoprene-lubing 4.8x8 mm. %] O O




PASS FAIL N/A REMARK
22.  Tubing reduction v

23.  Silicone tubing 6x10 mm.

24,  PP-distributor with PP-thread

25.  SKT-valve (built in with brass fitting)

26.  Silicone tubing 8x16x80 mm.

27.  Steam generator

28, PTFE-inlet tubing NaOH

29.  Silicone tubing 8x16 for cooling water inlet

30. Silicone tubing 8x16 for cooling water outiet

31,  Viton-tubing 6x12*50 mm.

ORENEENAA™
N I O I O O
ROOOOoOoOooOooao

32.  Silicone tubing 4x7 mm.

S1ALDIAMIATIVEDY

¥
JUABUMTUS S

as29eaus 2y W (Electrical Test)
o s lvfhveunisatunsnd

nszua Wi idau

0]

ATWEADUANINLAT B (Optical Test)

Main cable
Electric 'wiring
Pumps
Distribution Head
Condensor

Steam generalor

Tubing

O OO0 0O OO

Viton cone

f1329a884 Function N13M197U (The FunctionTest)
‘swua%'wuazmuaumwﬁwm Steam

o 2
seuumsiAuid Sample Tube
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. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz wilh ground
Norminal curvent
1.1 COOLING WATER BATH
Temperature 15-20 °C
Cooling Water Outlet
'Conlrol Temperature
1.2 OPTICAL TEST VAP 40
Screw cap GL14
Screw cap GL18
Screw cap GL32
Distillation Condensor
Viton Cone
Ventilation Valve
Micro Switch Sample
2. SYSTEM COOLING WATER INLET
Cooling Water Inlet
Cooling Water Outlet
Magnetic valve
3..SYSTEM CONTROL
Key Board
Display
Program
Adding H,0
Adding NaOH
Adding H,BO,
Suction Sample
4, SYSTEM DISTILLATION
Boilér
Level Sensor
Neoprene-Tubing
Solenoid Valve Shut-Off
Solenoid Valve Steam

Excess Pressure Detector .
futt

PASS

M
M

RERNREAEN™E

NORRERAEN HEHA

NENANEEF

FAIL

OoO0O0O00DO0 OO0 Ooooooo ood

Ooogdon

N/A

Ooo0og I I 00O

DROOOOO

oDooood

REMARK

Vap 30,40 only

Vap 40 only




PASS  FAIL N/A REMARK

5. PUMP
Pump H,O Steam M J ]
- Non-Retum Valve ] U O
Pump H,0 Sample V] ) [ [
- Non-Retum Valve v O ]
Pump NaOH v J O
- Non-Rutum Valve ] g O
Pump saction ] a U
- Non-Rutum Valve v O ]
6. The Following Program Run :
Addition H,0 0-99 sec. v l U
Addition NaOH  0-99 sec. O O O
Addition H,BO, "0-99 sec. V] 0 %
Reaction Time  0-99 min v [ I
Distillation Time 0-99 v U t
Steam Capacity  30%-100% % ] |
Suction Time 0-99 sec. ™ [ O
The Instrument is in perfect technical shape v J O

Remark :
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9 Y aﬁﬁumuﬁ' TUINATIA (General Technical Support)

ﬂ'l'i'fﬂg& Snu1ia ) { Basic maintenance)

Cleaning

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

The following program should be run:

Addition H,BO, 0 s
Addition H,0: 13 s
Addition NaOH; 0 s
Reaction time: 0 s
Distillation time: 7 min.
Steam capacity: 100 %
Suction time: 20 s

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

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

Error Code

The micro-processor continually surveys ali the functions of the
distillation system. As soon as an error arises it is shown on the
display and accompanied by an acoustic signal.

Error message Measures

Check cooling water inlet for
blockages.

[ No tap water
Ensure the tap is turned on

[‘No sample tube—j Insert tube

E:he‘:k chemlca] sj Check set of tanks

H,0

1 Low waler Check the water inlet distilled
Press Enter

¢

This message disappears as
. Ftlling soon as steam generator is
Steam ganerator filled

After the above mentioned errors are corrected, the following
message Is displayed.

Error message Measures

program

[Slop Prog.No.
¢ Reset = Standby-mode

M Enter = continue of interrupted
ontinue=Enter j




N\

Other error messages

Error message

Measures

(Wait for sleam]

Message disappears as soon
as stand-by is reached

Add sol, > 1min
Continue=sEnter

)

Check programming

Enter=continue of interrupted
program
Reset=Standby-mode

Preogram
undef ined

Check programming

Excess sleam
pressure

Switch the system off and call
service

[ Sensot errfof

Switch the system off and call
service
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